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Hccneoosanusa, npedocmaesnennvle 6 paoome, npeOHa3HavyeHvl 0/
Pa3padomku mexHuuecKoi 00OKymMeHmayuu, Komopas ucnojab3yemcsa Ha
nPeonpoIKMHON Cmaouu peKOHCMPYKUUU 30AHUIL U COOPYIHCEHUIl, HO
NOYYEHHDBLIL ONbIM AGACHCA UCHOYHUKOM UHpOpMayuu, Ha 0cHose
KOmMOopou oCyuwecmeiiemcs 6ul00p KOHCMPYKMUGHO20 pPeuleHUus 6
npouecce npoekmupoeéanus  00vekmoe-ananozo6. Kpome moco,
¢dopmanuzoeannvie  3HaHua  IKCnEPMOE  UCHONB3YIOMCA  hpU
¢opmuposanuu 6a3vl 3HanUIl cUCeEM OUYEHKU C HEUEeM KOl J102UKOIL.

Kniouegvie cnosa. 6aza 3naunuii, cmpoumenvHas KOHCMPYKUUSL,
mexHuuecKoe coCmoanue, IKCNEPMHAA CUCHEeMA OUCHUBAHUA.

Ilocmanoeka npoéaemu. PacyeT CTpOUTENBbHBIX KOHCTPYKIMI Ha
MPOTPECCUPYIONIEe pa3pyIlICHUE SBISETCS OJHUM U3 TpeOOBaHUU K
MPOEKTUPOBAHUID U TMPEIyCMAaTPUBAET JIOKAJIbHOE pa3pylIeHUE WU
pa3pylI€HUE OTIENbHBIX 3JEMEHTOB HECYIIMX KOHCTPYKIMH B Ipeaenax
OJHOTO JTaXa WM YacTEed MNEPEKPBITUM, KOTOpPbIE HE IPUBOMAT K
pa3pyLICHUIO KOHCTPYKUMH B 1enaoM. llpum stoM ngomyckaercst pa3BuTue
TpEUMH U IUIaCTHYECKHX JedopManuii B  OTIEIBHBIX DJIEMEHTaX
KOHCTPYKLIMU U apmatype. [[maHupoBaHne U BBINOJIHEHUE CTPOUTEIBHBIX,
CTPOUTEJIbHO-PEMOHTHBIX PAb0T U padOT MO PEKOHCTPYKIMH 3JIaHUN U
COOpPY)KEHHUW HMEET psAJl TMPU3HAKOB, XapaKTepu3ymoumx  ciadbo
CTPYKTypUpOBaHHbIC 3ajauyu. JlaHHBIM Kkiacc 3amad  mpuoOperaer
MacCCOBBIM XapakTep U TpeOyeT pa3paOOTKH M BHEIPEHUS HOBBIX METOJIOB
U CpEACTB UX PELICHUS, KOTOPBIE TMIO3BOJSAT TOBBICUTH YPOBEHb
aBTOMATHU3allMKM Tpoliecca MPUHATHS PEIICHUH B HEUETKUX YCIOBHUSIX Ha
pPaHHUX CTAAUAX 00ECICUCHUS HaICKHOCTH CTPOUTEIBHBIX 00bEeKTOB [1].

*
Hayunslit KOHCYIBTAHT — A.T.H., ipodeccop I[lmockuii B. A.
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VYuuthiBas TO, UTO AaHHAs 3ajladya HEJOCTATOYHO (POpMaU30BaHA,
OCOOEHHO aKTyaJbHbBIM B JaHHOM HAMpaBICHUU MPEACTABISCTCS
UCTIOJIb30BaHUE IKCIIEPTHBIX CHCTEM C HEUYETKOM JIOTHKOM [2].

AHnanuz nocneonux wucciedoseanuinl u nyoauxkayuii. Panee, B
padotax [1, 3] ObLI U3I0KEH MOAX0/I, OCHOBAHHBIM Ha MOJCIIAX U METOaX
HeueTkod Matematwkd. B[4, 5] omumcansl mpumepsl (Gopmaldzanuu
HEKOTOPBIX TEOMETPUUYECKHUX TApaMETPOB TPEIIUH U MapaMEeTPOB BIUSHUS
Cpembl Ha KHHETHKY WX pa3Butusa. COOp JaHHBIX O COCTOSIHHH
KOHCTPYKIIMH, aHamm3 W  00pa0OTKa  CTATUCTUYECKUX  JTAHHBIX
MIPOU3BOIMUTCS HA OCHOBE WH(OpPMAITNH, TIOTyYSHHON TP TUarHOCTHKE.

B nmanHoil paboTe OCHOBHOE€ BHUMaHHE YJemseTcss o0paboTKe
uHpopmarus o neexTax U paspylIeHHsIX HECYIUX KOHCTPYKITUN 30aHUH,
KOTOpbIE XapaKTEepPHU3yIOTCA MapaMmeTpaMu Iutomaan obxsara. TekcToBas
uHdopmaluert, KOTopas COJEPKHUTCS B  OT4YETaX W OIEHKaX,
COMPOBOXIAtOTCS (HOTOrpaPusIMU U CXEMaMHU.

Hwxe npuBenensl npuMepbl onucaHus 1e(eKTOB U pa3pylIeHUN H,
KOTOpbIE OOHAPY)KEHHBIX MPHU OOCJIENOBAaHUM BHYTPEHHUX MOMEIIEHUN U
BBIIIUCKA M3 OICHKA TEXHUYECKOTO COCTOSHMSI JKCIUTyaTallHOHHOM
MPUTOAHOCTH HECYIHUX KOHCTPYKIIMA 3MaHHWs C TOBPSKICHUSIMH U
neeKTaMu  pa3IMYHOTO XapakKTepa, KOTOPhIE WCHOJb30BAIACH IS
BBIBEJICHHUS HEYCTKUX MTPABHII OLICHUBaHUSA [5, 6].

1-it 3maoic (CCHUIKH HA CXEMBI PACTIONOXKEHHS U poTorpadun):

— paspyluieHue 0eToHa cTyneHeKk mapina Ha ydactkax 1100x150 mwm,
1700x150 mm, 1800%90 MM (cxema u GoTo);

— OTCIIOEHHE OOJMIIOBOYHOTO CJIOs OETOHA CTEeH JIECTHUYHOMU
wiomaaky Ha ygactke 2500%2600 mm (cxema u ¢oTo).

3-11 amaoic (CCHIIKU HAa PUCYHKH U (oTorpadun):

— CJelbl 3aMOKaHMsSI, BBICOJIBI, Pa3pyIICHUE OOJIMIIOBOYHOTO CJIOS
6eToHa Ha y4acTKax cTeH miomaasio 0,6 M° (poTo);

4-11 3masnc (CCHUTKU HAa PUCYHKHU U (HOTO):

— clIe/Ibl 3aMOKAHHSI, BBICOIIBI, HA yUaCTKaX CTEH IUIOManbio 7,0 M.

IToosan (ccoutku HA pUCYHKH U oTOrpadum):

— CJIeIIbl 3aMOKaHWsI, BBICOJIBI, TPHOOK, pa3pyliecHue 00JIUIIOBOYHOTO
¥ IITYKAaTyPHOTO cJIOSi GETOHA Ha yYacTKax CTeH o0eil miomanso 30,0m%.

3akmrouenue. [lo  pe3ymbraraM  OIGHOK  YCTAHOBJICHO, HYTO
KOHCTPYKIIUU 37aHUS HAaXOMATCS B YJIOBJICTBOPHUTEIHHOM COCTOSHUH, 3a
WCKITFOYCHUEM MOHOJIUTHOTO YKeIe300€TOHHOTO TIEPEKPBITHS MTOBAIA.

Meroasl ¢dopmupoBaHus 0a3bl MpaBUJl, OCHOBAHHBIE HA aHAIU3E
noo0HOM MH(OpMaIMK, B MEPBYIO OYEpeb, MPUBOISAT K CIIONKHOCTSM,
CBS3aHHBIM C TIPEACTABJICHHEM 3HAaHUW U TPeOYIOT QopMaTu3aiuu
AKCIIEPTHBIX 3aKITIOYCHUN B BUJIC HEYSTKUX MPABHUIL.

Dopmynuposka ueneii cmamvu. llens paboThl 3aKITOYAECTCS B
dbopMaM3amy 3KCIEPTHOTO OMBITA, KOTOPBIM HUCIOIB3YETCS B HEUYETKUX
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0azax 3HaHUU MpU 00pabOTKE reOMETPUUECKUX IMapaMEeTPOB JIerpaaaluu
KOHCTPYKIIUH, U XapaKTepU3yIOTCs HEUETKOW HH(POpMALIUEH O TTOJIOKEHUH,
dbopme u momaau GUrypel, OXBaThIBaIOIEH 00JaCTh Pa3pyLICHUS.

Ocnosénasa uwacms. Hederkoil 0a3oii 3HAHMI Ha3bIBAETCS CUCTEMa
HeueTkux npasui If <ycimosue npaBmia> then <peiBoa mpaBuaa™>, KOTOPOE
ONpPEAEISACT B3aUMOCBSI3b MEXKAY BXOJAMU W BBIXOJIAMU CHCTEMBI
HEUYETKOT'O BBIBOJIA.

CucreMa HEUETKOTO BBIBOJIA JICTAILHO onrcaHa B [3]:.

Bxopsimme mnapameTpsl 3aJarOTCSd B BHJAE BEKTOPa, KOOPIMHATHI
KOTOPOTO  BKJIOYAIOT TEOMETPUYECKHE mapaMeTphl JAehEeKTOoB |
paspyuieHuil. B paboTe mpeaioKeHO pacuIupuTh BEKTOP MCXOIHBIX
JJAHHBIX 3a CUET TE€OMETPUUYECKUX IMApAMETPOB JIETPAJalMU, KOTOPBIE
XapaKTepU3ylTCs HEUETKUMH TOJIOKEHUEM, (opMoil u  pasmepamu
wiomaan (Urypel, OxBaTbIBalIIe o01acTh pazpyuieHus. Kaxmgomy
BXOJAILIEMY IIapaMeTPy COOTBETCTBYET JIMHTBUCTUYECKAs IIEPEMEHHAs,
KOTOpasi, B CBOI O4YEpPEAb, COCTOM W3 OIPEACICHHOIO KOJUIMYECTBA
TepMoB. Kaxxaplii TepM SIBISIETCS HEYETKUM MHOXKECTBOM (Tab. 1).

Tabang 1
[Tpumep popmanuzanyu reoMeTpUYECKUX MapaMeTpOB JIeTpagaluu
KOHCTPYKIIUH
[Tapametp Tepmbr s o
Bun nedexra (i=1....8) JUHTBUCTUYECKOM
e OIICHKH
Y1 — TpeurHa ornucansl B [4]
HyJIeBOH (HY);
Yiz — pa3Mmep HE3HAYUTEIbHBIN (H3);
IJIOIIAM OXBaTa CYIIIECTBEHHBIH (CY);
Y, — BBICOJIBI; o0mmpHbIH (00);
Y3 — Tpu0OK; TpeyroJyibHas (T);
Y 4, — cienpl 3aMOKaHuUS; Vs — (hopma TpaneuueBuaHas (Tp);

cepooOpasHas (ch);
AJUTHATICONIOA00HA (3);

Y5 — OTClIOeHUE

IUIOLIAA OXBATa
OOJIMIIOBOYHOTO CJIOS

0eToHa; HenpaBuiIbHas (H);

Y — paspylieHue B IIBAX MEXKIY
MITYKaTypHOTO CIIOSI TUIATaMu (IIMI);
0eToHa; BJI0JIb apMaTyphl (Ba);
Y7 — OoTIIENnyILIMBaHHE B MOJIKaX IJIUT (TI);

Yi7 — OJIOKEHHUE

MOBEPXHOCTH OETOHA;
nedexra B 00bEKTE

Ys — pa3pyluieHue 6eToHa.

Ha yJacTKax
nepekpsITus (yme);
BO3JIe omop (BO);
Ha/l OKOHHBIMU
npopesamH (Homn);
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Kpome mpuHATBIX B JEUCTBYIOIIMX CTaHAapTaX OMNUCAHUUN
napameTpoB JIerpajallii KOHCTPYKIUH, B paboTe yuuThIBaiach cerudurka
MPEeIOCTaBIEHUsI 1 00pabOTKU TEKCTOBOW MH(MOpPMAIMU U TIPOrPAMMHOTO
oOecrieuenus [4 — 6], KOTOpoOe UCTIOIB3YETCS NI HOPMUPOBAHUS CUCTEMBI
HEYETKOTOo BbIBOAA. IIpu BhIOOpEe TEpMOB ISl JIMHTBUCTHYECKOW OIEHKH
T€OMETPUUECKUX MapaMeTpOB Jerpajaluu, KOTOPbIE XapaKTepU3yITCs
HeueTKor nHpopmanmei o purype, oXBaTbIBarolei 00JacTh pa3pyIICHUS,
UCITIOJIB30BAJICS METOJI accoluaiuii [7].

Brixos npaBuia — IMHTBUCTUYECKAs IEpEMEHHAas!, KOTOpast B JaHHOU
IpeIMETHONW 00JacTH MPEACTABISET KaTETOPUIO0 TEXHUYECKOTO COCTOSHUS
U XapakTepusyeTcss MHokecTBoM TepMmoB [3]:  HopmambeHbiidi  (H);
YAOBJIETBOPUTENBHBIN (VY); HE MPUTOAHBIN JJIsI HOPMATBHOM AKCILTyaTalUuK
(He); u aBapuiinbIii (A).

Cucrema HEUETKHUX MPaBUJI JJI OLEHKH BIUSHUS KaxX7oro nedexra
HA COCTOSIHME KOHCTPYKIIMH COCTOUT U3 (POPMAM30BAHHBIX BBIPAKECHUH,
KOTOphIe uMmeroT Buf [1, 7]:

Ilpaguno 1: if <Bun nedexra = ciefpl 3aMOKaHUs, BBICOJIBI U pa3Mep
IUIOMIAAN = HE3HAUYMTENbHbIN # (QopMa IUIONIaAu TPEYroJibHas, U
MOJIOKEHHE = Ha ydYacTKaxX Imepekpeitus™> than <cocrtosHue =
HOpMaJIbHOC>,

Ilpasuno 2: if <sun nedexra = ciuenbl 3aMOKaHUS # pa3Mep IUIOIIAAH =
CYIIECTBEHHBIN u PopMa 1uiomaau chepornoooHas, # MoJI0KEeHUE =
B TIOJIKaX TIAT> than <cocTosHUE = yIOBJIETBOPUTEIHLHOC™;

Ilpasuno 3: if <unm nedexkra = BBICOJNBI u pa3Mep IUIOLIAA
CYUIECTBEHHBIA # (opMa IUIOIIAIM HEMpaBWIbHAS, ¥ TIOJOXKEHUE =
Ha ydJacTKax MepekpbITHs™> than <cocTosHWe = He NPUTOIHOE IS
HOPMaJIbHOM AKCIUTyaTaluu >;

Ilpasuno 4: if < Bun nedexra = paspyiieHrue 0€TOHA, KOPPO3US apMATYPhI
u pasMep IUOmMAAM = OOmmMpHBIN u# Qopma TIIOmAAM =
TpamneIyeBuIHas, ¥ TOJIOKEHHE = Ha ydacTKax moTojka> than
<COCTOSIHME aBapUUHOE>.

[IpaBuma st oneHKM (OPMHPOBAIMCH HA OCHOBE aHAIM3a
OKCMEPTHBIX OIICHOK TEXHUYECKOTO COCTOSHHUS HECYIIMX KOHCTPYKIIUN
3MaHUsl, KOTOpas TPOMBOIMIIACH COTJACHO C KBAIM()UKAIIMOHHBIMU
pHU3HAKAMH JCHCTBYIOIIMX HOPMATHBHBIX JOKYMEHTOB [5].

Bovi6oowr. 1lpenmymiecTBO TNPUMEHEHUSI MOJECIEH U METOJ0B
HEYCTKOM MaTeMaTUKH TPH JIHAarHOCTHKE CTPOMTEIBHBIX KOHCTPYKIIHHA
3aKJIFOYAETCS B MOBBIIICHUU CTETIEHN aBTOMATH3allMN DKCIEPTHBIX CHCTEM
OIICHKH 3a cYeT (popMaIn3aiuy reOMETPHIECKIX MapaMeTpoB JAeTpagalli,
KOTOPBIE XapaKTEePU3YIOTCS HEYETKUMHU (POPMOIl M pazMepamul IUIOMIAIH
burypsl, oxBaThiBawomeld oOnacte paspyuenus. Kpome toro, B pabote
yuTe€Ha HEOOXOAMMOCTh HCHOJB30BaHUS HWH(GOPMALMU O TMOJOKEHUU
nedexra B 00bEKTE M TEOMETPHUUECKHUX XapaKTEPUCTUKAX CaMOro 00BbEKTa.
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OnucaHHBI MOAXOJ MPUMEHSAETCS HAa MPaKTUKE MOpH pa3padOTKe
CUCTEM JIMaTHOCTHKU TEXHMUYECKOTO COCTOSIHUS 37aHUN U COOPYKEHHH ¢
UCIIOJIb30BAHUEM HCKYCCTBEHHBIX HEHpOHHBIX ceredl [8], HO oOyucHwme
HeWpoceTel  MpeNnojaracT CyIIECTBOBAHUE HAJEKHOW Oa3bl 3HAHUM.
Takum oOpa3oM, MONy4YeHHbIE B JAHHOM CTaThe peE3yJbTaThl aHANIM3a
HAayYHO-TEXHUUYECKUX OTUETOB U OLICHOK MOTYT OBITh HUCIOJB30BAHBI IS
MPOBEPKH aJCKBATHOCTH HEUYETKUX MOJENEH, KOTOphle (POPMHUPYIOT
0Oy4YaroIIyt0 BEIOOPKY.
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®OPMYBAHHS HEUITKOI BA3H 3HAHb CUCTEMH
OILIIHKHU TEXHIYHOT'O CTAHY BYJIIBEJBEUX
KOHCTPYKIIN

[Tnockuit B.O., Tepenuyk C.A., €pemenko b.M., Icaenko /I.B.

Jocnioxncennsn, uwo npoeedeni 6 pooomi, npusnaueni 011 po3pooKu
mexHIYHOT 0OKyMeHmauii, w0 6UKOPUCHOBYEMbCA HA NePeonpoeKmHiil
cmaodii 0yoieenv i cnopyo, aie 00c6i0, AKUN HAOYBAEMbCA 6 npoyeci
aHanizy OUiHoK, € 0xcepenom iHgopmayii, Ha OCHOBL AKOT NPUUMAIOM bCA
KOHCMPYKMUGHI PiuleHHs 8 npoueci npoeKmysantsa 00’ €Kmig-aHanocie.
Okpim mozo, popmanizoeani ekcnepmHi 3HAHHA BUKOPUCHOBYIOMbCA
npu popmyeanni 6azu 3HaHbL cucmem OUIHKU 3 HEUIMKOI0 J102IK010.

Knwuoei cnosa: oaza 3nans, 0ydieen1vHa KOHCMPYKUYia, MEeXHIUHUIL
CMaH, eKCNepmHua cucmema OUiHI08aAHH .

FORMING A FUZZY KNOWLEDGE BASE OF A SYSTEM
FOR ASSESSING THE TECHNICAL CONDITION OF BUILDING
STRUCTURE

Ploskyi V., Terenchuk S., Yeremenko B., Isayenko D.

The research carried out in the work is intended to develop technical
documentation used at the pre-design stage of buildings and structures,
but the experience gained during the analysis of estimates is the source of
information on which constructive decisions are made in the process of
design of similar objects. In addition, formalized expert knowledge is
used to form the knowledge base of evaluation systems with fuzzy logic.

Keywords: knowledge base, building structure, technical condition,
expert assessment system.



