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AHAJIN3 CYHLLECTBYIOLIUX ITPOBJIEM OPI'AHU3AIIMOHHO-
TEXHOJIOTUYECKON HAJIEXKKHOCTHU KPOBEJBHBIX CUCTEM

Hean. B paboTe HEOOXOIMMO MPOBECTH aHAIU3 CYNICCTBYIOIIUX ITOAXOJO0B K MPOCKTHPOBAHUIO, YCTPOWCTBY,
PEKOHCTPYKIMH ¥ KalTUTAJTbHOMY PEMOHTY KPOBEJIEHBIX CUCTEM 3/IaHUI U COOPY)KEHUH IS perieHus Ipo0ieM ux
OpraHM3aIMOHHO-TEXHOJIOTHIECKON HajexkHOCTH. MeTommka. [laHHOE MccineqoBanue 0a3upyeTcs Ha METOIaX aHa-
JIOTWH, HAy4HOTO aHain3a u cuHre3a. PesyabraTsl. [IpoBeneH aHann3 MHHOBALMOHHBIX TEXHOJIOTHM, a TaKKe HO-
BBIX CTPOHUTEIBHBIX MaTEPHUAIIOB ISl YCTPOUCTBA KPOBEIBHBIX CHCTEM. BEIENneHs Ipo0IeMbl, CBI3aHHBIC C HX Op-
TaHU3aIHOHHO-TEXHOJIOTHYECKOW Halle)KHOCTEI0. OOOCHOBAaHA aKTYyallbHOCTh PEIISHHs JaHHBIX mpobiem. Onpene-
JIeHa 3aBUCHMOCTH HAJEKHOCTH BBIIIOJIHEHHOTO YCTPOWCTBA WJIM PEMOHTa KPOBEIBHBIX CHCTEM OT MOJ0OpaHHON
W JeTajdbHO MPOpabOTaHHON TEXHOJOTHH, a TAK)KEe OPTaHM3AIMK BHITIOJHEHHs paboT B KoMIUIekce. Pa3meneHsl Bce
XapaKTEPUCTUKH, BIMAIOIINE HA OPraHU3aLMOHHO-TEXHOJIOTMUECKYIO HaJE)KHOCTh KPOBENBHOM CUCTEMBI, — Ha OC-
HOBHBIC M BTOPOCTEIICHHBIC. Pa3paboTaHa KOHICMIIMSA HOBOH METOAMKH, YUUTHIBAIOIICH BCE COCTABIISIONIUE KPO-
BEJILHOM CHUCTEMBI B 11€JIOM. YUTEHBI TpeOOBaHMsI HOPMATHBHBIX JIOKYMEHTOB YKpauHbl, a Takke EBponsl. Ipex-
JIOXKCHA CXeMa OpPraHM3aIlMOHHO-TEXHOJOTHYCCKON HAJIEKHOCTH KPOBEIBHON CHCTEMBI ¢ yueToM (hakTopos, (op-
MUPYIOIIUX HAJACKHOCTh. BEIIENeHa ocTpas HEOOXOJUMOCTh B CO3JIaHHH MOJICIH KPOBEIBHOW CHCTEMBI C YYETOM
WHHOBAI[MOHHBIX TEXHOJIOTHA W HOBEHINIUX KPOBEIBHBIX MAaTECPHAIOB JJIS BHIOOpA €¢ PalMOHAIBHOTO BapHaHTa,
OTBEYAIOIIETO TPEOOBAHMSIM 3aKa34MKa U HOPMATUBHBIM JJOKYMCHTaM, a TAKXKE 33JJaHHOMY YPOBHIO OpTaHU3aIHOH-
HO-TEXHOJIOTHYECKOH HaznexHoctd. HayuyHasi HoBU3HA. BriepBble NPHUMEHEHO MOHITHE «OPraHU3alMOHHO-
TEXHOJIOTHYECKAsl HAICKHOCTE» K KPOBENBHOH cucteMe. [IpenoxkerHo yriryOieHHOe UCCIIeA0BAHHIE STOTO IMOHATHS.
[Ipoananu3upoBaHa 3aBUCUMOCTb HAJE)KHOCTH KPOBEILHON CUCTEMBI OT BCEX €€ COCTABIISIIOIINX B KOMIUIEKce. Pa3-
paboTaHa KOHIIETIIMS HOBOTO TMOJIX0Ja K PeIIeHrIo mpolieM KpoBelbHBIX cucTeM. IIpakTuyeckasi 3HAYMMOCTb.
PesynbraThl MccnenoBaHUi MOTYT IPUMEHATHCS IPU AHAINW3E JESATEIIBHOCTH CTPOUTENBHBIX OpraHM3aluil, 3aHu-
MarIINXCA HpOeKTMpOBaHI/IeM nu yCTpOﬁCTBOM KpOBeHbeIX CUCTCM. Pe3yHI)TaTI)I HUCCIICA0BAHUA UMCHOT npaKTqu-
CKYIO LIEHHOCTb B CO3/IaHHH KPOBEJIBHBIX CUCTEM C 33/IaHHOM OpPraHn3allMOHHO-TEXHOJIOTMYECKON HAJIEKHOCTHIO.

Knrouesvie cnosa: MOKPBITHE; KPBIIIA; KPOBIIS; KPOBEIBHBIA «ITUPOT»; KPOBEIbHAS CUCTEMA; WHHOBAIIMOHHBIE
TEXHOJIOI'MHN yCTpOI‘/IICTBa KpOBeJ’leOﬁ CHUCTCMBI, OpraH1/13aLII/IOHHO-TeXHOJ'IOFI/I'-leCKaSI HaACKHOCTb KpOBeJ’leOﬁ CUcC-
TEMBbI
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BBenenue

HaceliieHne cTpouTENbHOTO PhIHKA WHHOBAIIU-
OHHBIMM TEXHOJIOTMSIMA UM HOBBIMH MaTepHallaMH
ITOKA3bIBACT TEHACHIIMIO HCITOIL30BAHHUSA ITOHATHS
JIOJITOBEYHOCTH KPOBEIHLHOTO MaTepualla B KauecT-
BE OCHOBHOTO KpUTEpHs HAACKHOCTH KpPOBEIHHOMU
cuctembl. CTOUT OTMETUTh, YTO B 3TOM CIIydyae Io-
JIaraloTCs Ha CPOK CIYKOBI KPOBEITHLHOIO MaTepha-
Jla ¥ TOBOPSAT O HAJIEAKHOCTU KPOBEJIbHON CHUCTEMBI
B IICJIOM, YTO BJICUET 3a COOOH YIyIIeHHEe MHOTHX
JIPYTUX HE MEHee BAKHBIX (PAKTOPOB, BIHSIONINX HA
KauecTBO KpOBeJIbHOM cucteMbl. Henb3s oToxaecT-
BISITh JIOJTOBEYHOCTH KPOBEJIBHOIO Marepuaia
U HaJEeKHOCTh KPOBEJIBHOM CHCTEMBI, TaK KakK Ha-
JIEXHOCTh SIBIISIETCS KOMIUIEKCHOW XapaKTEepUCTH-
KO M COCTOMT M3 HECKOJIBKHX CBOMCTB, Kacalo-
LIMXCS MPaKTHYECKU BCEX €€ KOMMOHEHTOB. Ilo-
3TOMY TpoOIeMa HAIEKHOCTH KPOBEIHHBIX CHCTEM
3IaHUI U COOPYKEHUH U CIIOCOOBI €€ OMPeaeTICHHS
SIBIISIFOTCS. aKTYaJIbHBIMHU, OCOOCHHO B INEPUOJT CTa-
HOBJICHUSI U Pa3BUTHUSA CTPOUTEIBHON OTpaciu Yk-
pauHbI.

Hean

Hemsto nanHO# pabOTHI SBISIETCS aHAIN3 CyIIe-
CTBYIOIMX IOJXOJOB K NMPOEKTUPOBAHUIO, YCTPOU-
CTBY, PEKOHCTPYKIIMH W KAHUTAILHOMY PEMOHTY
KPOBEIBHBIX CUCTEM IS PEIICHUs NpodJieM HX
OpPraHU3alIOHHO-TEXHOJIOTUUECKOH  HAJEKHOCTH
1 pa3paboTKa KOHIISTIIIUM HOBOM METOIUKH, KOTOPast
OyZeT y4YuThIBaTh BCE COCTABISIOIIUC KPOBEIBHOMU
CUCTEMBIL.

MeToanka

JanHoe mccrnenoBanue Oa3upyercss Ha MeToJdax
aHaJIOTWii, HaAyYHOTO aHAIIN3a U CHHTE3a.

Pe3yabTaThl

J1y1st TOro uTOOBI PAacCTaBUTH BCE aKIIEHTHI, HEO0-
XOJIMMO HayaTh C ONpEIeNICHUH, KOTOpbIe OyIyT HC-
MOJIb30BaHbl B JAHHOM CTaTbhe, TaK KaK UYETKOCTh
TEPMUHOJIOTMM JIGKUT B OCHOBE IIOCTAHOBKHU
Y pellIeHUN HAYYHBIX U MPAKTUYECKUX 3a1ad.

Bo MHOrMX MCTOYHMKAX OAMH U TOT K€ TEPMHH
HCHONB3YIOT MO-pazHoMy. Tak, Hampumep, TepMU-
HOM «KPOBJISD» HA3BIBAIOT BCIO BEPXHIOIO KOHCTPYK-
LU0 3[aHUS, a ONPEHETICHUE «IIOKPBHITUE) MPUCBAU-
BalOT THIPOM3OJSILIMOHHOMY Marepuany. Takxe Ha-
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OroaeTcsl OTOYKACCTBIICHHUE TTOHATHI HaIeKHOCTH
U gonropevHocty [1].

[oxpeiTHE 37aHUS WK KPBIIIA — BEPXHAS KOHCT-
PYKIUSI 37aHUsl, KOTOpasi CIIY>KUT JJIsl 3alllUTHl OT
aTMOC(EpHBIX OCAIKOB, OXICBOM M TaJOW BOIBI.
Hpyroii ocHOBHOW ee (yHKIMEH SBISIETCA TEIUIo-
W30JSIIMOHHAS — COXpaHEHWe Teljia W 3alluTa OT
nieperpesa [6].

CymrectByer Ooyiee akTyaldbHOE OIpEICIICHHIE
BEPXHEH KOHCTPYKIIUM 37]aHUsI — KPOBEIBHAS CUCTE-
Ma — 3TO KOMIUIEKCHAsI KOHCTPYKIIHSI («IHpPOT»), CO-
CTOsIIAsl W3 HECYIIEH KOHCTPYKIIUHM, OCHOBaHWUS,
MAPOU3O0JISIIIUY, YTSIUTUTENS, THIPOU3OISINY, TPH-
9YeM TI0CIIe/IOBATEIBHOCTh PACIIONIOKEHHUS, KOIHUe-
CTBO CJIOEB, X MaTepHall, TOJIIMHA M PACCTOSHUE
MEKITy HUMU MOXKET MEHSTHCSL.

KpoBist — MaTepuan BepXHEro ciosi KpoBEIEHOTO
«ITAPOTAY.

HanexxHoCTh — CBOMCTBO OOBEKTa COXPAHSITH BO
BPEMCHHU B YCTAHOBJICHHBIX NPEJIENIaX 3HAYCHUSI BCEX
MapaMeTpoB, XapaKTEPH3YIOIIUX CHOCOOHOCTh BBI-
MTOJTHATH TpeOyeMble (DYHKITHH B 3aTaHHBIX PEKIMAX
U YCIIOBUSIX NPUMEHECHUS, TEXHUYECKOTO OOCITYKH-
BaHWs, XpaHEHWsS M TpaHcropTupoBaHus. Hamex-
HOCTB SIBJIICTCS KOMIUTEKCHBIM CBOHCTBOM, KOTOPOE
B 3aBUCHMOCTH OT Ha3HaueHHs OOBEKTa U YCIIOBHIA
€ro MpHMEHEHWS MOXET BKIIOYaTh OE30TKAa3HOCTH,
JIOTITOBEYHOCTh, PEMOHTOIIPHTOAHOCTh U COXpaHse-
MOCTb WJTH OTIPECICHHBIC COUCTAHUS ITUX CBOMCTR.

PaboTocnoco6HOE COCTOSIHHE — COCTOSIHHE 00h-
€KTa, KOTOpOe XapaKTepU3YyeTCsl ero CriocOOHOCTHIO
BBITIOJTHATE Bce HEOOXOAUMBIC (DYHKITHH.

[IpenenpHOE COCTOSIHUE — COCTOSIHUE 00BEKTa, 32
KOTOPBIM €ro JalbHeWInas SKCIUTyaTalps HeJommyc-
TAMa WIN HeIenecoo0pasHa, MO0 BOCCTAaHOBJICHHE
€ro paboTOCIOCOOHOIO COCTOSHUAE HEBO3MOXKHO MU
HerenecooopasHo [4].

KommaecTBeHHOI OlIEHKONM HAAECKHOCTH SIBIISICT-
Cs  BEPOSITHOCTH BBINOJIHCHUS OOBEKTOM CBOHMX
¢bynkumii [10].

OpraHu3anMoHHO-TEXHOIOTHYECKasT HaJeKHOCTh
(OTH) crpouTenpbHOTO TPOW3BOJACTBA — CIOCOO-
HOCTh OPraHU3alMOHHBIX, TEXHOJOIMYECKUX U KO-
HOMHYECKHX PEIeHUI COXPaHsITh B 33/IaHHBIX TIpe-
JIeJIlaX CBOM 3alPOCKTHPOBAHHBIC KAauyecTBa B yCIIO-
BUSIX BO3JCHCTBUSA BO3MYIIAIOUMXCS  (HAKTOPOB,
MIPUCYIIUX CTPOUTEIILCTBY KaK BEChMa CIIOXKHOM Be-
POATHOCTHOMH cucreme [2].

Ha cxeme (puc. 1) orobpaxkeHs! dhakTopsl, Gop-
MUPYIOIIHE HAJISKHOCTh KPOBEIBHOW CUCTEMBI.
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Puc. 1. ®axropsl, popmupyIOLINe HA/IEKHOCTD
KpOBEJIbHOW CUCTEMBI

Fig. 1. Factors, forming the reliability of
the roofing system

Opranu3aliMOHHO-TEXHOJIOTHYECKasT  HaJlexk-
HOCTh KPOBEJIBHON CHUCTEMBI C Y4eToM (DaKTOpOB,
KOTOpBIe ee¢ (DOpPMHPYIOT, M300pakeHa Ha CXEMe
(puc. 2).

OTH xpoBeNbHON CHCTEMBI 3aKIIIOUaeTCs BO
B3aMMOCBSI3M pa3pabOTKHU MPOEKTa C 3aJaHHOH Ha-
JIE)KHOCTBIO, TEXHOJIOTUEN €€ YCTpOMNCTBAa WM pe-
MOHTa KPOBEJILHON CHUCTEMBI, OpraHu3aluel pea-
JU3allUd 3TOr0 MPOEKTa B PEajJbHOM BPEMEHH,
KOHTPOJIEM KauyecTBa Ha BCEX ATamax Mpoliecca,
MpaBUJIbHAS SKCIUTyaTaIusl.

OKOHOMUYECKU BaxkHBIM acniektoM OTH sBns-
€TCsl CYIIECTBEHHOE YMEHBIICHHE 3aTPAaT Ha JKC-
ITyaTallMOHHBIE PACXOAbl M MaKCHMAJIBHOE COOT-
BETCTBHE 33JJaHHOMY NMPOEKTOM YPOBHIO HAJIEKHO-
CTU CUCTEMBI.

CaMbIM OTBETCTBEHHBIM MOMEHTOM B TIPOIIECCE
BEIPAa0OTKA  OpPraHH3aIllMOHHO-TEXHOJOTUICCKUX
pelieHui! ecTh MmocTaHoBKa 3aaauu. CylecTBYIO-
LU ONBIT CBUAETEIBCTBYET, YTO B MUPE TPATATCA
KOJIOCCANBHBIE CPENICTBAa HA PEIICHHE HEMPaBUIb-
HO TIOCTaBJIEHHBIX 3a1a4 [9].

Jis nocTikeHus 1enu, a UMEHHO oOecTieueHus
OTH xpoBenbHON CHUCTEMBI, 3Ta CHCTEMa JOJDKHA
COOTBETCTBOBaTh INPEABSBICHHBIM TpPEOOBAHUSM,
KOTOpBIE JOJKHBI OBITh YETKO COPMYIHPOBAHBI
Y OTPaXCHBI B HOPMATHBHBIX JOKYMEHTaX.

doi 10.15802/stp2015/42182
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Obecnevenue 3adannozo yposua OTH kpoeeabnoii cucmembt ,
MUHUMUZAYUA IKCRAVAMAYUONNBIX 3ampam

Puc. 2. OpraHn3annoHHO-TEXHOJIOTHUECKas
HAJIe)KHOCTh KPOBEIIbHOM CHCTEMBI

Fig. 2. Organizational and technological reliability of
the roofing system

Ha ceronusiiiauii JeHp NEUCTBYIOIIMNA Ha TEp-
puTOpuM  YKpawHbl HOPMATHUBHBIH  JOKYMEHT
JBH B.2.6-97 «KoHcTpykuii OyIuHKIB 1 criopy/.
[Mokpurrst OyauHKiB 1 criopym» [3] He oTpakaer
COBpPEMEHHBIX TEHJCHLHUI Ha PBIHKE KPOBEIBHBIX
ycayr. IlosTomy mnpouecchl NpOEKTUPOBaHHS U
IPOMU3BOJCTBA PadOT MO YyCTPOMCTBY KPOBEIBHBIX
CHUCTEM PETYJIHPYIOTCS MUCKIIOUYUTENHHO PEKOMEH-
JauysSIMH WM WHCTPYKUUSIMH O MOHTaXy Kpo-
BEJIBHOTO «IHPOTa», Pa3pabOTaHHBIMH IPOU3BO-
JTUTENSIMHU KPOBEIbHBIX MaTepHaIIOB.

B cBs3u ¢ 3TUM, IpH pacCMOTPEHUHU KPOBEIb-
HBIX CHCTEM, CTAJIKHBAaEeMCsl C TaKUMH Ipodiema-
MH: OTCYTCTBHE OIIbITA IIPUMEHEHUSI HMHHOBAIOH-
HBIX TE€XHOJIOTUH IO YCTPONCTBY CHCTEM C HOBBI-

© A. B. PankeBuy, B. ®. Xynenko, B. M. I'mynienko, 2015
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MH KpPOBEIBHBIMH MaTepHajlaMH; OTCYTCTBHE
B3aUMOCBSI3M TEXHOJIOTUH W OpraHU3allUd MPOU3-
BOJICTBa padoT, Kak ()aKTOPOB, BIUSIONIUX HA Ha-
IEKHOCTh CHUCTEM; HEKOMIIETEHTHOCTH HCIIOJHH-
TeNei; OTCYTCTBHE HOPMATHBHOW 0a3bl IJIs BO3-
MO>XHOCTH KOHTPOJISI Ka4eCTBA KPOBEIBHBIX padoT;
HeperyJupyeMas KOHKYPEHIIUS Ha PBIHKE CTPOHU-
TETBHBIX YCIyT; HEMPETyCMOTPEHHEBIE IPOEKTOM
JIOTIOTHUTENIBHBIE PACXOBl MPHU BBITIOJIHCHUU pa-
00T; HEOOOCHOBaHHAS PKOHOMUS TPU MPOCKTUPO-
BaHUU M YCTPOWCTBE KPOBEIBHBIX CUCTEM, KOTOpAst
MPUBOAUT K 3HAYUTEIHLHOMY IIOBBHINICHUIO DJKC-
TUTyaTallMOHHBIX PAcXoJ0B B OyAyIleM; MOAIEp-
JKaHMe KPOBEIBHOH CHCTEMBI B pabOTOCIIOCOOHOM
COCTOSIHUU.

B xommnexte ctpoutenbHbIx EBpokonoB 6a3o-
BbIM cuntaercs MokyMeHT «EN 1990 Eurocode —
Basis of structural design», B KOTOpOM OIpe e IeHbI
MIPUHIMIEI ¥ TpeOOBaHUS MO OOecreyeHuIo 0e30-
IMaCHOCTH, IKCIUTyaTallMOHHON MIPUTOTHOCTH
W JOJNTOBEYHOCTH KOHCTpYKIWiA. OH HaeT Takke
PYKOBOZSIINE YKa3aHUS OTHOCHTEILHO HaICKHO-
CTH, KOTOPBIC OTHOCATCS K 0€30IMaCHOCTH, SKCILTya-
TAallMOHHOM MPUTOAHOCTH U AoaroBeyHocty [13].

Hcxons w3 BBIMIEU3IIOKEHHOTO, pa3paboTKa
Y BBEJCHHUE B JCHCTBUE HOBOW HOPMATUBHOM J0-
KyMEHTallMd JOJDKHA CTaTh MEPBOOYEPETHON 3a-
Iade oTpacid CTPOUTEIBHOTO IPOU3BOJCTBA
Ykpaunns! [12].

MHorue uccieoBaTenu 3aHUMAIUCh MPooIIe-
MaMH KpPOBEIBHBIX CHCTEM. BONBIMHCTBO padoT
MTOCBSAIICHBI PEMOHTY OTHIEIHHBIX KOMITOHCHTOB
KpPOBEJIBHBIX CHUCTEM, a BOT MpoOIieMe MPOCKTHPO-
BaHUS M YCTPOWCTBA KPOBEIBHOW CHUCTEMBI Kak
«IHpOTa»  YICICHO HEIOCTAaTOYHO BHHUMAHHS.
Kacarensno OTH kpoBenbHOIN CHCTEMBI Ha CEro-
JHSIITHUHN JICHb HapaOOTOK HET.

C. . CokoBa oOpaTuiia BHIMaHUE Ha IIEJIeCo-
00pa3HOCTh pa3feNicHuss KPOBIW HA MaJOHAICK-
HBIE SJIEMEHTHl — BOPOHKH, €HIOBBI, IPUMBIKAHHUS,
nedopMallioHHbIE BB, OoJiee HAAEKHBIC dIIe-
MEHTHI — yYacTKH PSIOBOTO TOKPHITHA. B 3TOM
Caydyae KaKIbId DJIEMEHT paccMaTpUBaeTCS Kak
B3aMMOCBSI3aHHBIN C COCeIHUM dieMeHToM. Cyriie-
CTBEHHBIMH OTIUYHSIMHE MPETaraeMO MOJECIH OT

doi 10.15802/stp2015/42182

OCTaJbHBIX aBTOpP HAa3bIBAE€T pa3HbIE IUIOMIATN
3JIEMEHTOB, OTIMYAIOLINECS YCIOBUIMHI Ha Pa3HBIX
y4acTKax, OTJIMYHME IMOCIEACTBUN JACPEKTOB B 3a-
BHCHMOCTH OT yCIOBUM y4acTkoB [11].

B npennaraemoit Mojenu HaJeKHOCTh CHCTe-
MBI OIPaHMYUBACTCS XapaKTEPUCTUKAMH PaCIIo-
JIO)KEHHOTO CBEpPXY KpOBeIbHOTO Marepmana. On-
HAKO, K TpUMepy, B WHBEPCHOHHBIX KPOBEIBHBIX
CHUCTEMax KpOBENbHBIA (THAPOU3OISAIIMOHHBIN)
MaTepHuall pacrojiaraercs moj, HECKOJIbKUMU ApY-
TUMH CJIOSMHU M SIBIIIETCS 3aIIMIICHHBIM OT psla
BO3JICHCTBUMN, TAKUX KaK TEMIIEpaTypa, aTMocdep-
HBIC OCAJIKU, YIbTpadUOIET, XUMHUSCKUE BO3ICH-
ctBus [1, 13, 14-16]. O4yeBUIHO, YTO U3MEHEHUE
pasMemieHusl THAPOU3OISIIIMOHHOTO CJIOS MEHSET
HaJIe’)KHOCTh KPOBEIBHOM CHUCTEMBI B LIesIoM. B TO
K€ BpeMsl, pacCMaTpPUBATh KXKABIH AIIEMEHT KPOB-
M KaK B3aMMOCBSI3b C COCEOHHMH DJIEMEHTaMHU
TOJIBKO TIO TOPU3OHTANIN HeNb3sl, TaK KaK OH CBS3aH
C JIpYrUMH 3JIEMEHTaMU U Mo BepTukaimu. Cxema
BIUSHUSI KOHCTPYKTUBHO-TEXHOJIIOTUYECKUX (hak-
topoB Ha OTH kpoBenmsHOM cHcTeMBbI 0TOOpakeHa
Ha puc. 3.

Ha cerogHsmHWii neHh MIHPOKO HCCIEIOBAH
BapHaHT pa3MEUICHUS THIPOU3OIALIUOHHOTO Ma-
Tepuajga B BEpXHEM CJIO€ KPOBEIHHON CHCTEMBI.
Bce npousBoauTenu KpOBENbHBIX MaTepUaoB ra-
PaHTHPYIOT CPOK CIYX OBl KPOBEIBHOW CHCTEMBI,
OCHOBBIBAsICh Ha JIOJITOBEYHOCTH THJPOU3OJNISALIN-
oHHOTO Matepuayia. Ho Benp mpo0iieMa HaJexkHO-
CTH KPOBEIBHOW CHCTEMBI JIS)KHUT Topa3o TIyoxke.
CIIO)XKHOCTB peIIeHUs 3TOH MpoOIeMbl 3aKTI0YacT-
Csl BO B3aMMOCBSI3U BCEX CJII0EB KPOBEIHHOTO «IIHU-
pora» He TOJNBKO CBOHCTBAMH MaTepHalOB, HO
U WX TEXHOJIOTHYECKUMH, OpPTaHU3AIMOHHBIMHU
Y DKOHOMHYECKHMH XapPaKTEPUCTHKAMHU.

BaxxHocTh HaAEKHOCTU THUAPOUIOJISILIIOHHOTO
CJIOS OJTHO3HAYHO BBIIIE HAJIEKHOCTH BCEX OC-
TaJbHBIX ClIOeB. TeM He MeHee, HeNlb3sl HeZOOIle-
HUBATh BIUSHUE APYTHX CIIOEB Ha HAJEKHOCTb
KpPOBEILHOW CUCTEMEI B IIEJIOM.

Kaxnast crucrtema wWiaM OTAETbHBIE 3JIEMEHTHI
KOHCTPYKIIMM HMMEIOT OINpejAesieHHOe Ha3HaueHUe
1 SKCIUTYaTUPYIOTCS B YETKO OMpeeNIeHHBIX YCII0-
BHsIX [8].
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Puc. 3. Yder BIustHUSI KOHCTPYKTHBHO-TEXHOJIOTMIECKUX (PAKTOPOB HA OPTraHN3aIMOHHO-TEXHOJIOTHIECKYIO
HaJIe)KHOCTh KPOBEIIBHBIX CUCTEM

Fig. 3. Influence accounting of constructional and technological factors on organizational and technological
reliability of the roofing system

B mporecce sKCIuTyaTanuyd KpoBEJIbHAs CHCTE-
Ma, KaK M BCAKHI JPYTOi 3JIEMEHT 3[aHUs, KPOMe
(hM3MYECKOTO M3HOCA HAKAIIMBACT W MOPAIBHBIN
W3HOC, XapaKTepU3yIOMHNA CTENeHh HECOOTBETCT-
BUS €€ OCHOBHBIX IapaMeTPOB, OINPEACISIOIINX
SKCIUTyaTallMOHHBIE CBOWCTBA KPOBEJIHHON CHCTE-
MBI, COBPEMEHHBIM TPEOOBaHIM [5].

CymiecTByioliee pa3HooOpasue KpOBEIbHBIX
CUCTEM [7] MO3BOJISIET ONPEICIUTh, YTO UX HAJCHK-
HOCTh HE MOXET OBITh 0OecleueHa TOIbKO HaIeK-
HBIM THIPOHU3OJAIMOHHBIM ClioeM. HanexHOCTh
KPOBEIILHOW CHCTEMBI HYXKHO paccMaTpUBaTh
B IIEJIOM, YTO O3HAYaeT PacCMOTPEHHE BIUSHUS
KaXXJIO0TO W3 CIOEB, a TAK)KE BIUSHUS Pa3THIHBIX
3JIEMEHTOB KPOBEJIbHONW CHCTEMBI (IIPUMBIKAHUS,
€HJ/IOBBI, BOPOHKH H T. [I.) C UX OPTaHH3aIlMOHHO-
TEXHOJIOTHYECKUMH PEIICHUSIMH.

Bce dakropsl, dopmupyromue OTH kpoBenb-
HBIX CHUCTEM pa3JIeIUM Ha OCHOBHBEIC U BTOPOCTE-
MeHHbIE. A UMEHHO: K OCHOBHBIM OTHECEM THPO-
M30JIALIMOHHBIN M TETUIOU3OJISIIIUOHHBIN MaTepua-
JIBI; KO BTOPOCTEIICHHBIM — OCHOBAaHHE, MapOM30-
JISIIUEO, CTSKKY H T.II.

Heobxoammo mpopaHXupoBaTh BCE CIOU KPO-
BEJIbHON CHCTEMBI U OIPEACIUTD BIUSHUE KaXKI0-
TO W3 CJIOEB Ha HAJIEKHOCTh CHCTEMBI B IIEJIOM,
obecrieunB TpeOyeMble CPOKH BBITIOTHEHHUS KpO-
BEJIbHBIX PabOT M UX CTOMMOCTb, TO €CTh BBIOOP
palMOHAIEHOTO BapUAHTA.

doi 10.15802/stp2015/42182
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Hayunas HOBM3HA M MpaKTHYeCKas
3HAYHMOCTh

B pabore BmepBble NPUMEHEHO MOHITHE
OPraHN3aIIMOHHO-TEXHOJIOTHYECKON  HA/IKHOCTH
K KpoBenbHOH cucteme. Ilpeanoxeno yriryOrieH-
HOE HCCJIEJJOBAaHUE ATOTO MOHATHS. PaccMoTpeHsI
CYIIECTBYIOLINE MPUHINIBI TPOCKTUPOBAHUS KPO-
BCJIBHBIX CHUCTEM, IMPUMCHCHUA HWHHOBAIIMOHHBIX
TEXHOJIOTHH ¥ HOBBIX MaTepHaJIOB, a TaKkxke 00oc-
HOBaHHUS BBIOOpA TOTO WM MHOTO BapuaHTa. [Ipo-
aHaM3UPOBaHA 3aBHCUMOCTh HAJEKHOCTH KpO-
BENBHOW CHCTEMBI OT BCEX €€ COCTaBISIOLINX
B KoMmIulekce. Pa3paboTaHa KOHIENIMS HOBOTO
HOAXOAa K PEUICHUI0 MpoOJIeM KPOBEIBHBIX CHC-
teM. Ob6ocHoBana 3aBucuMocTh OTH BeImIEe yka-
3aHHBIX CHUCTEM OT (haKTOpPOB, (HPOPMHUPYIONIINX Ha-
JEKHOCTh W pa3/ielieHne 3THX (HaKTOpOB Ha OC-
HOBHBIC 1 BTOPOCTCIICHHBIC.

BoIBOaBI

B paGote ObuT TIpOBENEH aHAIN3 CYIIECTBYIO-
IIMX MOIXOJ0B K MPOEKTHPOBAHHIO, YCTPOICTBY,
PEKOHCTPYKIIMM M KalUTAJIbHOMY PEMOHTY KpoO-
BEJBHBIX CHCTEM, KOTOPBIH MOKa3al OCTPYIO HE0O-
XOJMMOCTh yTTyOJIEHHOTO M3y4YeHHsI OpraHH3allu-
OHHO-TEXHOJOTMUYECKON HalEeKHOCTH KPOBEIBHBIX
cucteM. YcrtaHosieHo noHstue OTH kpoBenbHOIM
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CHCTEMBI, KaK CHCTEMBI, COCTOSIIEH M3 Pa3IHIHBIX
CJIOEB, B3aMMOCBSI3aHHBIX MEXIY COOOM, a TakKe
pa3IMYHBIX YYaCTKOB KPOBEIBHOW CHUCTEMBI C WX
OpPTraHU3alMOHHO-TEXHOJOTHIECKUMU U SKOHOMH-
YECKUMH PEIICHUSIMH.

O06ocHOBaHa HEOOXOJUMOCTh KOMILICKCHOTO
ydera Bcex (paKkTOpOB, pacCMaTpUBasi KPOBEIBHYIO
CHUCTEMY B I€JOM, C y4YETOM BIHUSHHUS KaXIOTO
Closl ApYT Ha Jpyra W BO3JAEHCTBUU Ha «IIHPOD».
AKTyalbHBEIM BOIPOCOM SIBJISICTCS  OTIPE/ICIICHUC
TOTO, HACKOJIbKO KaXIIbIi U3 CJIOEB BIMSET HA Ha-
JCKHOCTb CHUCTEMBI, YUYHTbLIBAsA pPa3JIMYHBIC Bapu-
aHTBI PACIOJIOXKCHHS CJIOCB B KPOBEIBHOW CHCTE-
Me. BrizieneHbl OCHOBHBIE U BTOPOCTEIICHHBIE (hak-
TOpPHI, (opMHUpPYIOIINE HaJESKHOCTh. Pa3paboTana
KOHIIENIMSA HOBOW METOAMKH, KOTOpasi YUYUTHIBAET
TEXHOJIOTHYECKUE, OPTaHU3aIMOHHBIE I 3KOHOMHU-
geckue permenus aisa obecneuenns OTH mamex-
HOCTH KPOBEJIBHOM CHUCTEMBI. DTO MO3BOJUT IPO-
EKTHUPOBIIMKAM KPOBEIbHBIX OpraHu3anuii o0oc-
HOBAHHO BBIOMPATH TOT WJIM MHOH paliOHaIbHBIN
BAapUAHT KPOBEIBHON CHCTEMBI, KOTOPHIH OyaeT
MaKCUMaJIBHO OTBEYaTh TPEOOBAHUSAM 3aKa3uyuKa,
obecrnieunBasi ee HaJIEKHOCTh C TapaHTUPOBAHHBIM
CPOKOM CITYKOBI.
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AHAJII3 ICHYIOYHX TPOBJIEM OPTAHIBAIIMHO-TEXHOJIOT TYHOI
HAJIMHOCTI ITIOKPIBEJIbBHUX CUCTEM

Mera. B po6oTi HeoOXiTHO POBECTH aHAJI3 ICHYIOUHMX MiJXO/IB 0 NPOCSKTYBaHHS, BIAIITYBaHHS, PEKOHCTPYKIIii Ta
KalliTAJIbHOTO PEMOHTY IOKpIBEIbHUX CHCTeM OyaiBedb Ta CHOpPYA JUlsl BHPIIIEHHS MpoOiieM iX opraHizaiiiHo-
TEXHOJIOTTYHOI HafidHOCTi. MeTtomuka. JlaHe moCHiIKeHHs 0a3yeThCsi HA METOJAX aHAJIOTIi, HAYKOBOI'O aHAJi3y Ta
cunresy. PesynbraTn. IIpoBenenuii aHani3 iHHOBaLIHUX TEXHOJIOTIH, a TAKOX HOBMX OYyIIBEJBHHX MarepiallB it
BJIAIITYBaHHS MOKPIBEIBHUX cHUcTeM. BuniieHi npoOieMu, ToB’si3aHi 3 X OpraHizaliifHO-TeXHOJIOTIYHOIO HamiHHICTO.
OOrpyHTOBaHa aKTYyaJbHICTH PILIEHHS JaHUX NpoOieM. Bu3HaueHa 3aneHICTh HaJIHHOCTI BUKOHAHOTO BIIAIITYBAHHS
91 PEMOHTY TTOKPIBEIFHUX CHCTEM BiJI MiAiOpaHoi Ta IeTabHO IPOPOOIICHOT TEXHOJIOT, 8 TAKOXK OpraHi3allii BAKOHAHHS
pobiT y kommiekci. PosmimeHi BCi XapaKTEpUCTHKH, SKi BIUIMBAIOTH HA OpPraHI3alliifHO-TEXHOJIOTIYHY HAHiHHICTH
TIOKpPIiBENIbHOI CHCTEMH, — Ha OCHOBHI Ta IpyropsimHi. Po3pobieHa KOHIIEMIisSs HOBOI METOIVKH, SKa BPaxOBY€E BCi
CKJIQTHUKHU TIOKPIBEJIFHOI CHCTEMH B IIJIOMY. BpaxoBaHi BUMOTH HOPMAaTHBHHX JOKYMEHTIB YKpaiHH, a TaKoXK €BPOMH.
3ampornoHOBaHa CXeMa OpraHi3aIllifHO-TEXHOJIOTIYHOI HAIITHOCTI TOKPIBEIBHOI CHCTEMHU 3 BPaXyBaHHAM (PaKTOpiB, SIKi
¢bopMyroTh HafiiHiCTh. Buninena roctpa HEOOXiAHICTH Y CTBOPEHHI MOJENi TOKPIBENBHOI CHCTEMH 3 YpaxXyBaHHSIM
IHHOBALIMHUX TEXHOJIOTIH Ta HOBITHIX TOKPIBENBHUX MarepianiB mjis BUOOpY 1i pallioHAIBHOTO BapiaHTy, SKHA
BINOBIIATUME BHMMOTaM 3aMOBHHMKA T4 HOPMATHBHHAM JIOKYMEHTaM, a TaKOX 3aJaHOMY pIBHIO OpraHi3aiiitHo-
TEXHOJIOrYHOT HaxiiHocTi. HaykoBa HoBH3HA. Brepiue 3acTocOBaHO MOHSTTS —«OpraHi3aliifHO-TEXHOIOTTYHA
HaJiHHICTE» 110 TOKPIBEIBHOI CUCTEMH. 3allpONOHOBAHO MOINIMOJIEHE JOCIDKeHHS 11boro MoHATTA. [IpoanarnizoBana
3aJIKHICTh HAIIHHOCTI TOKpIBEIbHOI CHCTEMH Bif ycix 1i CKIagoBuMX B KOMILIEKCi. Po3poOiieHa KOHIEMIliss HOBOTO
MIXOMy 10 BUpIMICHHS MPoOieM MOKpiBedbHUX cucteM. [IpakTH4yHa 3HAYMMICThb. Pe3ynbTaTé DOCTIIKEHbP MOXYTh
3aCTOCOBYBATHCH IIPY aHAII31 MisSUTBHOCTI OyHiBENBPHIX OpTraHi3amiil, sSKi 3aiMaloThCsl IPOSKTYBaHHSAM Ta BIIAIITYBAHHIM
TIOKPIiBENIBHUX CHCTEM. Pe3ynbTaTd IOCTIPKEHP MAlOTh NPAKTUYHY IIHHICTH Y CTBOPEHHI ITOKPIBEIBHHX CHCTEM i3
3aJITAHOI0 OpraHi3alliHO-TEXHOIOTITHOO HAIHICTIO.

Knrouosi cnosa: TOKPUTTS; HaX; TOKPIBI; MMOKPIBENFHAN «IIHAPIT»; MOKPiBENIbHA CHCTEMa; IHHOBAIIHHI TEXHOJIOTI]
BJIAIITYBaHHS OKPIBEIBHOI CHCTEMH; OPTaHi3alliifHO-TEXHOJIOTTYHA Ha[IHHICTh TIOKPIBEIEHOI CHCTEMH
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EXISTING PROBLEMS ANALYZIS OF ORGANIZATIONAL
AND TECHNOLOGICAL RELIABILITY OF ROOFING SYSTEMS

Purpose. The article aims at analysis of existing approaches towards engineering, construction, reconstruction and
major repair of buildings roofing systems and constructions for solving the matters regarding organizational and techno-
logical reliability. Methodology. The survey is based on methods of analogy, scientific analysis and synthesis. Findings.
The analysis of innovative technologies as well as new construction materials for roofing has been carried out. Problems
regarding their organizational and technological reliability have been specified. Relevance of the given problems has been
grounded. Correlation between reliability of constructed facility or roofing repair from thoroughly chosen technology and
also construction process organization in general was determined. All the specifications influencing roofing organizational
and technological reliability have been divided into primary and secondary. New methodic conception including all the
constituents of roofing in the whole has been worked out. Ukrainian and European specification documents have been
taking into account. Roofing organizational and technological reliability scheme considering the factors that form reliabil-
ity has been suggested. An urgent need for creation of roofing model taking into consideration the innovative technologies
and latest roofing materials for choosing its rational variant has been emerged. It has to meet both customers and specifica-
tion documents requirements and also desired level of organizational and technological reliability. Originality. For the
first time the notion of «organizational and technological reliability» has been applied to roofing. Fundamental investiga-
tion of this notion has been suggested. Roofing reliability dependence on all its components as a whole has been analyzed.
New approach towards roofing problems solving conception has been developed. Practical value. The survey results may
be applied at roofing engineering and construction organizations activity analysis. Investigation results have practical
value in roofing with desired reliability engineering.

Key words: roofing; roof; roof deck; roof «piey; roofing system; innovative technologies of roofing construction; roof-
ing organizational and technological reliability
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