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B. ®. MYLLIAHOB, 1. B. HA3UM, C. B. MYENIbHUKOB, B. I'. KYJIELLOBA, J1. IN. TMIUNM4YUK

HoHbacckas HAUMOHANBHAS AKAAEMUSI CTPOUTENBCTBA M APXMTEKTYPbI

MEPCNEKTUBbI PA3BUTUA MEXXAYHAPOAHOIO COTPYAHUYECTBA
CTPOUTEJIbHbIX BY3OB YKPAUHDI

B cratbe npuBeneHs! BO3MOKHOCTH-PEANTM3ALIMI MEKTHApOIHOTO COTPYAHUYECTBA YKPAUHCKHX BY30B. IIpo-
aHaJIM3UPOBaHbI JOCTOMHCTBA U HEIOCTATKU TaKOro COTpYJHUYECTBA. BbIONHEH aHamM3 ydactus ykpa-
MHCKHX By30B B PIT7.

MEXTyHApOIHOE COTPYTHUYECTBO, Hccnenopanus, PIT7

Ha ceroguamHuii neHp MHOroe 3aBUCHT B JKM3HM 4YeJIOBEKa OT OJIaroCOCTOSIHUSI, KOTOPOE BBITEKAeT W3
peanuzoBaHHOCTH B cepe Tpyna. Tak ke M Ui By30B YKpauHbI pealli30BaHHOCTh UMEET OOJbIlIoe 3HaYCHHE.
HemasnoBaxHBIM SIBIISIETCSl Pa3BUTHE MEXYHAPOJAHOTO COTPYAHUYECTBA MEXY YKPAaHHCKUMHU U 3apyOeKHBIMU (B
T. 4. EBPONEHCKUMH) By3aMH M NpPEANPUATHAMH. Takoe COTPYAHHUYECTBO MOIJIO Obl JaTh HaM BO3MOXKHOCTH
MIOBBICUTD CBOIO PEIyTalMIO, YBEIWYNTh HAYYHBIH MMOTEHIIMAI, IPHOOPECTH OIBIT paboThI 3a rpanuneil. OgHUM u3
CHoCcO00B peayu3aliid MEXIYyHapOAHOTO COTPYIHHYECTBA YKPAWHCKHX BY30B SIBISETCS HX Yy4acTHE B Tak
Ha3bIBaeMbIX pamouHbiXx nporpammax (FP — Framework Program) Espomeiickoro Coroza. B nHactosimiee Bpems
IIPOXOAUT YK€ celbMoi aTan peanusauuu FP - FP7 (PII7).

PI17 6buta Havata B 2007 rofy ¥ NPOJO/DKUTEIBHOCTH €€ MpoBeaeHus cocrasiser 5 yer [1]. PII7 mpen-
Ha3zHaueHa sl pemeHus rnpoosiem EBpocoroza M mopanep)KMBaeT MCCIEAOBaHMS B KOHKPETHBIX NMPUOPHTETHBIX
cepax, LeNbI0 KOTOPBIX ABJISIETCS NOAHSATHE W/iin coxpanennsi EC Ha cTyrneHr MUpOBOTO JINAEPCTBA.

CymectByeT 4 OCHOBHBIX KJIacca y4aCTHHKOB, MMEIOIIMX MPaBo NMpUHUMaTh ydactie B Pamounsix [Iporpammax
EBpocoroza. Ykpanna moxxeT npuHAMath ydactiue B Pamounbix [IporpaMMax Kak «TpeThbsi CTpaHa», Ha OCHOBaHHH
Tex e mnpaBwi [2, 3], 4TO M TOCYyAapCTBa-4iCHBI, OJHAKO €€ Yy4YacTHe SIBJSIETCS JIOMOJIHUTEIBHBIM K
MUHHMAJIbHOMY KOJIMYECTBY OCHOBHBIX mapTHepoB. CorpyaHuudectBo Ykpauubl ¢ EBponelickum Corozom ObLIo
Hayato B 1994 rony [4, 5] u 3aKkpenyieHO JONOIHUTEIBHBIMU JIOTOBOPEHHOCTSIMU Ha cammuTe oceHbro 2010 rona.
B Hacrosiiiee BpeMst yznensercs: oueHb OONbIIOe BHUMAaHUE YYaCTHIO YKPanHCKHUX By30B BPIT7.

IIpenmymectBom ywactuss Ykpaunel B PII7 sBisiercs monHsATHE MNpecTHXa Ha MEXIyHapOJHOW apeHe,
HaJI)KMBaHUE CBs3ei ¢ 3apyOeKHBIMH MapTHepaMH (B T. Y. HA yPOBHE BY30B, MaJIbIX U CPEJHUX IMPEINPHSITHH).
Jlns By30B YKpauHbI 9TH NPEUMYIIECTBa 03HAYAIOT BO3MOXXHOCTH TIOBBIIICHHSI CBOETO aBTOPUTETA, JIOCTYI K Oa3e
3HaHUH 3apyOEKHBIX TAPTHEPOB M BO3MOKHOCTH NPE3CHTAIMHU Ce0s KaK ¢ HAYYHOM, TaK U C MPAKTHYECKOI TOUeK
3peHHs, BO3SMOXKHOCTh OOYy4eHHUsI (CTaXXMPOBKH) CBOMX COTPYAHHKOB B 3apyO€KHBIX 3aBeACHHsX (B By3aX M Ha
MIPEANPUSATHSX ), YTO TTO3BOJIUT BBIBECTH IPOBOIUMbIC HAYUHBIC HCCIEJOBAHNS Ha KAUECTBEHHO HOBBIH YPOBEHB.

Jns peanu3aniy Takux BOSMOKHOCTEH YKpanHa UMeeT IPaBo MOMy4UTh (PMHAHCHPOBAHUE COITIACHO MPaBUIIaM
nporpaMmbl. CyIIeCTBEHHBIM ILUTIOCOM SIBIISIETCS TO, YTO YKPAMHCKasi CTOPOHA HE INIATHT B3HOCOB B Oroket PI17,
HO MOXeT Nony4yuts puHaHcupoBanue EC B pamkax OromKeTa KaKIOoro OTAENBHOro IapTHepa Ha YpOBHE IPOEKTA.
Crnenyer oOpaTUTh BHUMaHHE U Ha TO, YTO Y KpanHa MOXET BBICTYNATh B Ka4eCTBE KOOpAUHATOpA (MIOANpOrpaMma
ERA-WIDE), 4to no3BoJisieT mojay4uTh OMbIT KOOPAMHUPOBaHHUs (YIIPABJICHHS ) INTOOATBHBIMU IIPOSKTAMHU, B T. 4. B
paMKax B3aUMOJEHCTBHSA ¢ TOCYJapcTBEHHBIMHU opraHaMu EBpocorosa, 4To MOXKET criocoOCTBOBATH ele Oombuieit
uHTerpanuu Ykpaunsl B EC.

© B. ®. Mywaros, 4. B. Haaum, C. b. Muenbhukos, B. . Kynewosa, J1. M. Mununumk, 2011



B. ®. Mywatos, 4. B. Hazum, C. b. Muenshukoe, B. I'. Kynewosa, J1. M. Munannumk

Cpenu HenmoctaTkoB ydacTuss B Pamounoit Ilporpamme MOXKHO BBIAENIHTH HENONHOE (PUHAHCHpOBAHHE
(amMopTH3aIys BIOXKCHHS KauTaja B MIPOEKT MakcuMyM 75 %), puck norepsaTh uaeto, ne obrosopus [TMC (mpasa
MHTEIUIEKTYaIbHOH COOCTBEHHOCTH), BO3MOXKHOCTB TIOTEPH CBOMX CHELUAIUCTOB («yTeYKa MO3TOBY).

[Tpn nmpoBeneHny aHann3a aKTUBHOCTH ydacTusl yKpauHCKuX perrnoHoB B PIT7 (puc. 1...3), BBISCHMIIOCH, YTO TOPOJ

KueB BbIzensercs 3HaYMTEIBHBIM OTPBHIBOM OT APYIMX PETHOHOB IO KOJMYECTBY IOJAHHBIX K PAacCMOTPEHHUIO
MIPOEKTOB. JIOHEKMI pernoH 3aHMMAET JIMIIb HIeCTOoe MecTo oTHocurenbHo KueBa (21 monmannas 3asiBKa, 4ToO,
MIpaKkTH4YecKy, B 17 pa3 MeHb1Ie).

2(101) 3(64)

1(385)

1 — Kues; 2 — XapbkoB; 3 — JIbBoB; 4 — Onecca; 5 — CeBacronons; 6 — Jlonenk; 7 — JIHeponeTpoBck; 8 —
Cumpepomons; 9 — Yxropon; 10 — Tepronons; 11 — 3amopoxbe.
Pucynok 1 — AKTUBHOCTb PETHOHOB 110 KOJIMYECTBY

Pucynok 2 — KonudecTBo yTBEp>KIE€HHBIX POEKTOB..
HOZIaHHBIX 3a5BOK Ha PACCMOTpPEHHE.

Hpano-Opaisosc;
Janoponee; 16.70% 0.08%

1, / /- Kiee; 19.70%
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/ Mvaor; 14.40%

Tepsonons; 11.10%

Yaropoy; 37.50%
A Onecca; 12.00%
Cuuhapuvunh\: . CtB;:ItI‘IOD;

1

BuenponeTposog
9.50% Roveus

33.30%

Pucynok 3 — TIpolent ycnexa no permonam.

IIpyunHOM Takux nOKa3aTeneld, BO3MOXKHO, SIBIISIETCS HEOCBEIOMIICHHOCTh JIOHELUKOro peruoHa us3-3a
TEPPUTOPUAIIEHON OTAAJICHHOCTH T10 OTHOIICHHUIO K CTOJNHUIIE.

Hrak, u3 21 noganHo# 3asBKU B JIOHEIIKOM PETHOHE, YTBEPIKIACHO OBUIO 7 MPOEKTOB. DTO KOJIMUYECTBO, Ka3ajJoCh
Obl, HE BHYILLIHUTEJILHBIM, HO CIEAYIOLIAsl THarpaMMa MoKa3blBaeT KauYeCTBEHHYIO OLIEHKY paboThl. Eciii roBopuTh 0
Ka4yecTBe, TO C YBEPEHHOCTBIO MOXHO CKa3aTb, 4To 33,3 % yCHEUIHbIX MPOEKTOB - 3TO JIOBOJIBHO YBEPEHHOE
Havallo Pa3BUTHsI HAYKOEMKHUX NpolieccoB. T. €. Hay4Hblid NOTEHIMAJ ObLI, €CTh U OyJIeT pa3BUBATHCS.

Jns  ykpanHCKMX BY30B TakKKe MOXXHO BBIJEIUTh HECKOJbKO OCHOBHBIX mpeumyiuects PII7 - ontumusa-
IUsI WCIONB30BAHUS U PAa3BUTHUA MaTePHAIBHO-TEXHHYECKOH 0a3bl, MOBBIIMICHHE HOBATOPCKHX BO3MOXHOCTEH
BYy30B. BO03MOXHOCTM ydacTusi CTpPOMTENbHBIX By30B B PII7 - 3TO yudacTue B NpPUKIALHBIX  HCCIIENOBa-
tenbekux npoekrax (COOPERATION); B pa3pabotke wuHHOBanMOHHbIX perreHndt anst MCII u oOmen
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nepCI'IeKTMBbI PA3BUTUSA MEXAYHAPOAHOro COTPYAHNYECTBA CTPOMUTENbHbIX By30B prClMHbI

nccnenosatesiMu (CAPACITIES: UccnenoBanus anst MCII); pasBuThe HCCIEIOBAaTEIbCKOW Kapbephl HAIIMX
YUYEHBIX B coTpyaHnuecTBe ¢ naptHepamu u3 EC, oomen kanpamu (mHctuTynnonansusle ctunen i) (PEOPLE).
OcHOBHBIMH HeztocTaTkaMu ydactusi B PI17 sBisiercs: HeoOX0ANMOCTD Ha4yaIbHBIX KalIUTAIOBIOKEHUH, YaCTUIHAS
OKYIIaeMOCTh TOJIBKO II0 OKOHYAaHWIO BCETO YTBEPAHUTENIHHOrO Tporecca (1o 75 %), puCK MOTepsATh HACI0, He
obrosopus [IMC, monHas 3aHATOCTH y4aCTHHUKA BO BPEMsI IIPOBEICHHS UCCIIEIOBAaHNI 1 TI0/1a41 TIPOEKTA.

BbIBO/Ibl

VYuyactue ykpauHckux By30B B PII7 gaer UM OorpoMHble BO3MOXKHOCTH, PacIIUpsisi KPYr COTPYAHMYECTBA C
EBponeiickumu 3aBepeHusiMEA (B T. 4. ¢ By3amu). C IOMOIIBIO 3TOM0 MOXXHO TOBBICUTh HAY4YHBIN MMOTCHIIUAT U
peaii30BaTh paHee CO3/IaHHBIC Pa3pa0OTKH, KOTOpPhIC paHee HE ObUTM TPO(QUHAHCHPOBAHHBI, MONYYHUThH OIMBIT
paboThl Ha EBPOICHCKOM YpOBHE, MOBBICUTH PEIyTaluio By3a. Ho He CTOMT 3a0bIBaTh O TOM, YTO HapsIy C
BBIIICTICPCYUCIICHHBIME TUTFOCAMU HEOOXOJUMO HCIIONIb30BaTh COOCTBCHHBIC KAIMTAIOBIOKCHHUS, €CTh PHCK
TOTEPATh CBOIO HJet0, He oroBopuB cBou [IMC. Tak ke jIsl YCHEUIHOro COTPYIHHUUCCTBA HEOOXOMUMO BJIaJICHHE
COOTBETCTBYIOIIMM MHOCTPAHHBIM SI3IKOM, MUHUMYM Ha Pa3rOBOPHOM YpOBHE.
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HEPCIIEKTMBU PO3BUTKY MDKHAPOJAHOI'O CIIIBPOBITHULITBA
BYAIBEJIbHMX BH3 YKPATHU

Jonbackka HallioHaJIbHA aKaieMist OyIiBHHLITBA 1 apXiTEKTypH

VY crarti HaBe[eHI MOXJIMBOCTI peati3allii MKHAPOTHOrO CIHipoOITHHITBA yKpaiHchkux BH3.
[poanamizoBaHo TmepeBar i HEJONKUA TAKOTO CIIBPOOITHUITBA. BuKoHaHO aHami3 ydacri
ykpaincekum BH3 y PIT7.

Mi’KHapoaHe ciBpo0iTHUITBO, KocaiKeHHs, PII7

V. F. MUSHCHANOV, YA. V. NAZIM, S. B. PCHELNIKOV, V. G. KULESHOVA,

L. P. PILIPCHIK

PROSPECTS OF INTERNATIONAL COOPERATION OF UKRAINIAN CIVIL

ENGINEERING INSTITUTIONS

Donbas National Academy of Civil Engineering and Architecture

The paper offers the prospects of the international cooperation implementation of the Ukrainian Universities.
Advantages and disadvantages of such kind of cooperation have analyzed. The participation of the Universities of

Ukraine in FP7 has been also analyzed.
international cooperation, research, FP7
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A. U. POMEHCKUM

Honbacckasi HAUMOHANBHAS OKABEMMS CTPOUTENLCTBA M APXMTEKTYPbI

BJIVUAHUE 3ALLUTHOMU CTEHKU U ABAPUMHOIO PEXXUMA
KCNNYATALUUU HA HANPSXKEHHO-AE®OPMUPOBAHHOE
COCTOAHUE OCHOBHOM KOHCTPYKLIUU BEPTUKAJIbHOIO

LUWMNTNHAPUYECKOIO PESEPBYAPA

B craThe paccMOTPEHBI 9KCIIEPUMEHTAIbHBIE UCCIEOBAHUS MOJIENN BEPTUKAIBHOTO IIMJIUHAPUIECKOTO
pesepByapa B Maciutabe 1:60. OTBETCTBEHHBIM Y3JI0M PE3EPBYapOB SABJSAETCS y3€J CONPSKEHUs CTEHOK C
nuuiteM. K ocobeHHOCTSAM paboThl yTOPHOTO y3Ja CJIeAyeT OTHECTH BJIUSHIE PA3HOOOPa3HBIX HATPY30K:
CTATUYECKUX, TUHAMHYECKUX, IUKIMYECKUX, COOTBETCTBYIOIUX HOPMATbHOMY M aBAPUUHOMY PEKUMY
IKCILTyaTalliy. BhIOJHEHBI SKCIIEPUMEHTATBHBIE UCCIEIOBAHUS JIJIS aBAPUITHOTO PEKUMa KCILIyaTaliuu
BEPTUKATBHOTO IMJIUHAPUYECKOTO Pe3ePByapa C 3al[UTHON CTEHKOI Ha TPYHTOBOM OCHOBaHUHU (C yUETOM
MOJATJIIMBOCTU OCHOBaHM ). Harpyska or naBieHUs KUAKOCTH TIPHHSTA COOTBETCTBYIONIEH HOPMAaIbHON
IKCIIIYyaTaluH.

pesepByap ¢ 3alMTHOI CTEHK O, KpaeBoii 9(GeKT, yTOpHbIii y3eJ1, 9KCIIepUMEHTAIbHbIE HCCJIeIOBAHUS

BBEOEHUE

B HacTosiuiee BpeMs BBITIOJIHSAETCS MCCAEA0BAaHNE KPaeBbiX 3((EKTOB B 6E3MOMEHTHBIX 000M0YKAX €M-
KOCTHbBIX COOpy)KeHHI;)I AJIA XpaHEHUA JKUJAKUX W CBIITYYNX MaT€pPpUaIOB.

IKCIepUMEHTAIbHbIE MCCIE0BAHUS TIPOBOUIIKCD [IJIST CXEMBI ¢ KOHCTPYKTHBHBIM PEIIEHUEM COTIPSIAKE-
HUST CTEHOK C JHUIIEM, KOT[[a CTEHKU OIMPAIOTCST HA eUHbIIN JIICT OKPAEK.

Jlns IpoBeeHns 9KCIePUMEHTANbHBIX UCCAEIOBAHUN OblIa BBIMOJTHEHA MOJENb pe3epByapa 00bEMOM
50 000 m® B macmrrabe 1:60 [1].

[lJ1st peabHON KOHCTPYKIIMU OCHOBHBIE MAPAMETPHI COCTABJSIOT: BbIicOTa cTeHKU 18 M, muametp — 60 M,
TOJIMHA CTEHKW HUKHETO mosica — 30 MM.

Jlnst Moziesin, BBIIOIHEHHON B Macintabe 1:60, mepedncieHHble TapaMeTPhl COCTABJISIOT: BBICOTA BHYT-
penneit crenku 30 cM (60 — /711 MOBBIMIEHNST YPOBHSI HATPSUKEHII B 000JIOUKE), BHEITHEN — 25 ¢M, IHAMETP
BuyTpenneit creaku 100 cM, Buemnueit — 110 cM, ToamuHa creHKH HUKHETO mosica — 0,5 MM.

IJKcnepuMeHTaIbHas yCTAaHOBKA Mpe/cTaBieHa Ha puc. 1-2:

PI/IcyHOK 1- SKCHepI/IMeHTaJII)HaH yCTaHOBKa C Pl/lcyHOK 2 - BKCHepI/IMeHTaJH)HaSI yCTaHOBKa C AByMS
ABYMs CTEHKaMMU. CTE€HKaMu IIpr aBapHﬁHOM pexXuMe 3KCIIyaTaluu.

© /1. . Pomenckuii, 2011
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BnusiHMe 3aWMTHON CTEHKM M ABAPUIAHOTO PEXMMA SKCMAYATALMM HA HANPAXEHHO-AePOPMUPOBAHHOE COCTOSHME. ..

OCHOBHOI 1EJIBI0 JIAHHOU PabOTHI SIBJISIETCS MCCJEOBAHNE HATPSIKEHHO-1e(OPMUPOBAHHOTO COCTOSTHUST
YTOPHOTO y3Jia BEPTHKAJIbHOTO IIMJINHAPUIECKOTO pe3epByapa ¢ 3allUTHBIMU CTEHKAMU TIPU aBapUITHOM
pexxume aKciyatanuu [2-5].

Ilnan npoeeﬁelmn IKCnepumeHmailoHbvlx uccaedosanuii:

1. IlpoBeqeHre SKCIIEPUMEHTAIBHBIX UCCAE0BAHUI BEPTUKAIBHOTO IUIMHAPHYECKOTO pe3epByapa ¢
OJIHOU CTEHKOU Ha XXeCTKOM ocHOBaHuHU (6e3 yuéTa MoJaTIUBOCTH OCHOBAHWS).

2. IlpoBesenne sKCIepUMEHTATbHBIX UCCAEIOBAHNN BEPTUKAJBHOTO IUJINHAPUYECKOTO pe3epByapa ¢
OJTHO¥ CTEHKOH Ha TPYHTOBOM OCHOBAaHUU (C YYETOM TMOAATJIUBOCTH OCHOBAHUA ).

3. IlpoBenenne sKcIepUMEHTATbHBIX UCCAETOBAHNN BEPTUKAJBHOTO IUJINHAPUYECKOTO pe3epByapa ¢
IBYMSI CTEHKAMHW Ha TPYHTOBOM OCHOBaHWUU (C YYETOM TIOAATIUBOCTH OCHOBAHMUS ).

4. ITpoBeneHmne 3KCIIEPUMEHTAIBLHBIX UCCTEIOBAHNN JIJI aBAPUWHOTO PEXUMA HKCITyaTallui BEPTUKAJb-
HOTO IMJIMHIPUYECKOTO Pe3epByapa ¢ ABYMSI CTEHKaMH Ha TPYHTOBOM OCHOBaHUU (C YYETOM TOAATINBOC-
TH OCHOBaHWSI).

B nanHO# cTaThe OTPasKEHBbI PE3yJbTAaThl 4-TO MUKJA 9KCIEPUMEHTAIBHBIX nccaefoBanuil [1].

Bo BpeMst IpoBeieHUsT SKCIIEPUMEHTA TTPUMEHSITICH CJeAyoIne mpuOOpsI:

1) Nnpukatopsr yacoBoro Tuna c menoii gesenus 0,001 u 0,002 npepnasHaveHbl Jisl ONPeeseHUsT BETH-
YUHBI OTKJIOHEHUN OT 3aJlaHHON reoMeTPUYeCKON (DOPMBbI.

2) Jlst ornpejiesieHust HaNPSTKEHUE, BOSHUKAKOIINX B 000JIOUKE, UCIIOIb30BAIICH TEH30METPUYECKHE JIAT-
YuKK Ha OGyMasKHOI OCHOBe ¢ 6asoil 20 MM U TOYHOCTBIO U3MepeHuit 3,7 Kr/cm? (00bEeAMHEHBI B PO3ETKN).

3) CUNT-3. Cucrema 1npegHazHadeHa JJjisi U3MePeHUsI BbIXOJHBIX CUTHAJIOB TEH30PE3UCTOPOB C TIPejl-
CTaBJIEHUEM PE3YJbTaTOB B IU(POBOM BHJIE.

CxemaTrdeckasi pacCTaHOBKA WHMKATOPOB 1 TEH30METPHUYECKHX JIATIMKOB TTPE/ICTaBJIEHBI HA PUC. 3—4.
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PncyHOK 3 — Cxema PpacCTaHOBKHM U3MEPUTETbHBIX PHCyHOK 4 — Cxema pacCcTaHOBKM U3MEPUTETbHBIX
HpI/I60p0B UL pe3epByapa € IByMs CTEHKaMU Ha HpI/I60p0B JUI pe3epByapa € IByMsl CTEHKaMU Ha I'PYHTO-
TPYHTOBOM OCHOBaHUM. BOM OCHOBAaHUM IIPU aBapI/If/’IHOM peXnMe dKCITyaTaluu.

B macrositiiee BpeMsI MPOBEIEHBI YETHIPE MUKJIA UCIBITAHNH, KOTOPbIE BKJIIOYATH B cebst TTPOBE/IEHNE IK-
CTIEPUMEHTATbHBIX MCCJAEIOBAHUN BEPTHKAJIBHOTO IMJIMHPUYECKOTO Pe3epPByapa ¢ O[HON U C JABYMsI CTEH-
KaMI Ha KeCTKOM ¥ TIOJIATINBOM OCHOBAHUM. VX Pe3yJasTaThl YacTHYHO OTpaskeHbl B pabore [1].

3arpyxeHue pesepByapa rHPOCTATHYECKON HATPY3KOU OCYIIECTBIsIIOCh nomaroso. Crenka pesepBy-
apa Gblra pasbuTa Ha 10 y4acTKOB 10 6 CM 110 BBICOTE.

XapakTepuCTUKH IPYHTOBOTO OCHOBAHUSI:

— JIJisl PeasibHOil KOHCTPYKIUK — MOJIYJb gedopmaniuu E = 3 t/M?, Tosmmua ciost rpynta 1,5 m.

— IJIsT MOJIEJTM pe3epByapa — Moayab aedopmaiuu E = 3 1/M?, Tormuba cios rpyHTa: 3,82 cMm.

[Mosryuennbie pe3yabraThl 3-T0 U 4-rO I[MKJIA UCTIBITAHUN TpecTaBienbl Ha puc. 5—10.
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PI/IcyHOK 9 — HepeMeLueHI/m yYTOpHOTO y3Jia PI/IcyHOK 10 - HepeMeHIeHI/ISI YTOpHOTIO y3Jia pe3epByapa C
pe3epByapa € IByMA CTEHKaMU Ha TPYHTOBOM ABYMA CTEHKaMH Ha 'PYHTOBOM OCHOBaHUU IIPpU aBapHﬁ-
OCHOBaHHWN. HOM pEXUME IKCIJIyaTalluu.

Awnanusupys pesysbratsl uccienoanuii (puc. 5—10), a Takke yuuTbiBast TOT (HAKT, 4TO B HOPMATHBHBIX
nokymenTtax Ykpauusl — BBH [3] u EBpocotosa — Eurocode (B CIITA — API-650) yunuThIBaoTCs pasind-
HbIE BapUAHTBI PACYETHBIX cXeM JJis1 yropHoro yaia (B BBH [3] kak skectkuii yseu, a B Eurocode u API-650
KaK TApPHUPHBIH y3€JT) MOKHO MPUNUTH K CJAEAYIONINM BBIBOAAM:

1) TocTanoBKa BTOPOH CTEHKM jeaeT GoJiee JKeCTKOW KOHCTPYKTUBHYIO CXEMY YTOPHOTO y3Ja W TeM
caMbIM TIPUOIIKAET ero paboTy K paMHOM pacyeTHON CXeMe, UTO TMOATBEP/KAAETCS KaK PE3KUM YBETNYeHH-
€M HampsKeHUH KPaeBOTO B YTOPHOM y3Jie, TaK ¥ OOIINM YMEHBITEHUEM YPOBHS MePUAMOHATHHBIX
HarnpstkeHuid (puc. 7-8).

8 ISSN 1814-3296. Bicuuk /lonb6achKoi HallioHaIbHOI akajeMil OyAiBHUITBA 1 apxiTekTypH, Bumyck 2011-3(89)



BnusiHMe 3aWMTHON CTEHKM M ABAPUIAHOTO PEXMMA SKCMAYATALMM HA HANPAXEHHO-AePOPMUPOBAHHOE COCTOSHME. ..

2) IlocTanoBKa BTOPOW CTEHKM MPUBOAUT K IepepacipeiesieHnio HanpsikeHui (puc. 6—8) B cTeHke, 4To
HPUBOIUT NaKe K YMEHbIIEHUIO MAaKCUMAJIbHBIX BEJIUUUH KOJIBIEBBIX HANpPsKeHUil (puc. 5—6).

3) Pabota yTopHOTO y37a PUOIMKEHA K PAMHON CXEME, YTO TOJATBEPKAAETCS HE TOJIHKO AaHAJIM30M Ha-
npsoKeHuit puc. 7—8, HO ¥ aHAIM30M TiepeMelleHUii BHEIIHEN 1 BHyTpeHHel ctenku (puc. 9—10).

4) Ilpu HacTyIJIEHUM aBapUMHOTO peXMMa dKCIIyaTalluu, YUUTbIBasg U3MEHEHNS BBICOTHI HAJIMBA
(710 4-r0 YpOBHS) ¥ HAJIMYME BTOPOW CTEHKH B 3aTPY>KEHHOM COCTOSIHUY, MOYKHO OTMETHUTD Cieytolnue apheKThr:

— yMeHbIIeHWEe BeJMYMHBl MEPUNOHAIBbHBIX HAIIPSKEHUH TPOMOPIMOHAIBHO YMEHDBITEHNUIO BBICOTHI
HasmBa (puc. 8);

— aHAJIOTMYHOE YMEHbIIEHUE TOPU30HTAILHBIX CMeIeHnil obpasytomieii crerku (puc. 10);

— HaJIn4yKe SPKO BBHIPAKEHHON 30HBI CKUMAIOTITUX KOJIBIIEBBIX HANPSIKEHUN B YPOBHE MEPBOTO U BTOPOTO
HOSICOB.
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JI. 1. POMEHCBKU

BIIJINB 3AXNCTHOI CTIHKI TA ABAPIMHOTO PEXUMY EKCIIJIVATAIIIT
HA HABAHTAJKEHO-IEOOPMOBAHUI CTAH OCHOBHOI KOHCTPYKIIII
BEPTUKAJIBHOTO TUJIHAPUYHOTO PE3SEPBYAPY

Joubacbka HallloHaTbHA aKajgeMist OYAiBHUITBA i apXiTeKTypH

Y cTarTi pO3TASHYTI eKCIepIMeHTANbHI A0CTI/KeHHS Ha MO/IeNi BepTHKAIBHOTO IUJIHAPUIHOTO Pe3epBy-
apa B MacmTabi 1:60. BifmoBiga bHIM By3JI0M TakUX Pe3epBYapiB € BY30JI CIOTYUYEHHsI CTIHOK 13 JTHUIIEM.
o ocobmmBocTelt poOOTH YTOPHOTO By3Ja CJIifl Bi/IHECTH BILUIMB PI3HOMAHITHUX HaBaHTAKEHD: CTATUYHUX,
IMHAMIYHUX, IUKJIIYHAX, IO BiAMOBIiZAI0Th HOPMAJBHOMY # aBapilfHOMY pekHMy ekcIryararii. Bukonani
eKCIepUMEHTATbHI LOCTI/UKeHHS [T aBapiiHOTO PesKUMY eKCILTyaTallii BepTHKaIbHOTO IITiH/PHIHOTO
pesepByapa 3 3aXMCHOIO CTIHKOIO Ha TPYHTOBIiH OCHOBI (3 ypaxXyBaHHSM HifmatauBocTi ocHoBm). HaBanTa-
JKeHHS Bi/l THCKY PiANHN TIPHIHATO BiIMOBIIHOI HOPMAaTBHOI eKCITyaTaltii.

pesepByap 3 3aXHCHOIO CTIHKOI0, IIPOG.IeMH IIPOEKTY BaHHSI, KPailoBHii e(DeKT, yTOPHUI By301, €KCIIEPUMEHTAIIbHI
JOCTIKEHHS

D. I. ROMENSKY

EFFECT OF PROTECTIVE WALL AND EMERGENCY OPERATION ON
STRESSED AND STRAINED STATE OF PRINCIPLE STRUCTURE OF VERTICAL
CYLINDRICAL TANK

Donbas National Academy of Civil Engineering and Architecture

The article deals with the research of a model of a vertical cylindrical tank on a 1:60 scale. A connective unit
joining tank walls to its bottom is the critical part of the structure. The behaviour features of the connective
unit joining walls to the bottom are the effect of various loads: static, dynamic and cyclic ones corresponding
to standard and emergency modes of operation. The research for emergency operation of vertical tubular
tank with a protective wall on the ground base (with regard to the base deformability) has been done. Fluid
pressure load has been taken in accordance to the standard operation.

a tank with a protective wall, edge effect, connective unit of the tank walls to its bottom, research
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AOHEACHKOI HAL{IOHATIEHOT AKAREMIT EY/UBHILITBA | APXITEKTYPH

VK 624.953

A.B.3YBEHKO, A.T. BAPAAHSH

Honbacckasi HAUMOHANBHAS OKABEMMS CTPOUTENLCTBA M APXMTEKTYPbI

BJINAHUE LUWINHAPUYECKOW OBOJIOYKU HA XAPAKTEPUCTUKU
HAMNPA)XEHHO-AE®OPMUPOBAHHOIO COCTOSIHUS BUCAYEN
OBOJIOYKM

CraTbs COZEPKUT MOCTAHOBKY 3a/laui U PE3YJIBTAThl OIpeeIeHIs IapaMeTPOB HallPsKeHHO-1edopMupo-
BAHHOTO COCTOSTHUST BUCSIYMX 000JIOYEK TTOJOKHUTENBHON IrayCCOBO KPUBU3HBI COBMECTHO C BEPTHKAJIBHBI-
MM IHINHAPHYeCKUMHI obosoukamir. 11poBenen 0630p croco60B pemnenns 3agadn. Ha npumepe BepTHKATb-
HoTO TIHAUHApIYIeckoro pesepsyapa (BIIP) o6bemom 20 Toic. M® ¢ BoicoTamu cTeHku 12 u 18 M BBITOTHEHO
AQHAINTHYECKOE U YHCJIEHHOE MCCIef0Banue OKpeIomero Biausauus ctenku BIIP Ha ocHoBHbIE TOKa-
3aTeJN HAPSKEHHO-1e(OPMIPOBAHHOTO COCTOSIHUSI TPOBHCAIONIET0 MEMOPAHHOTO MOKPHITHUS [IPH Pasind-
HBIX crocobax crabuimsanun. Ha ocHOBe cpaBHEHUIT GBIIH PEATOXKEHBI TTOMPaBOYHbIE KOO OUIHEHTH,
y4YuTHIBaoOIIe coBMecTHY0 paboty BIIP u Bucsiwero mokpsiTust Aist 4acTHbIX caydaes (H = 12 m,

H = 18M) kw’ ko'k’ ko-”"

HWIMHIPUYECKast 000JI0UKa, BUCSTYAS 000JI0UKA I10JI0KUTEBHOI rayCCOBON KPUBUSHBI, HANPSIKEHHO-1epopMu-
POBaHHOE COCTOSIHUE, CTAGHIN3AIMS TIOKPITHST

AHANN3 NOCNEQHNX UCCNEQOBAHU 1 MYBNUKALMIA

B TpamMIMOHHBIX METOAMKAX pacyera TaKUX KOHCTPYKIHH, KaK 000JIOUKH MOJTOKUTENBHON TayCCOBON
KPUBU3HBI, TaK U I[UIXHAPUYECKHe, omcaHHbie B paborax B. V. Tpodumosa, E. 1. Benens, B. C. Kophuu-
enxo, E. H. Jleccura [1, 2, 3, 4], a Takke 3apyOeskHBIMU HOPMaMH [5] OCHOBHBIE ITApaMeTPhbl HATPSIAKEHHO-
11ehOPMUPOBAHHOTO COCTOSIHUST ONPEAEISAIOTCS ISt OTAEAbHBIX KOHCTPYKTHBHBIX 3JIEMEHTOB U, II03TOMY
HESICHBIM OCTA€TCSI BOMPOC O BAMSIHUU CTEHKU Pe3epByapa Ha 3JEMEHTHI MOKPBITHS IPU UX COBMECTHOM
pabore.

LEJN

B kauecTBe 00bEKTa MCCAEIOBAHNH, B KOTOPBIX BO3MOXKHA KOMOMHAIMSA YCUIUI KOHCTPYKIIUIA, & UMEHHO
[UIHHAPUYECKHEe 000JIOUKN MO/l IeACTBHEM HOPMaJIbHBIX HArPy30K M GE3MOMEHTHbBIE 000JOUYKH TTOIOK U-
TeJIbHOU TayCcCOBOW KPUBU3HBI, 3arPy KeHHbIE MTOTIEPEYHON HATrPy3KOH, MOXKET CJIYKUTh KOHCTpyKuus: BILP
¢ MeMOpaHHBIM TTPOBUCAOITIM HOKpbITHEM. 1[e/ib UCCIen0BaHmil — ONPEIeJUTh BJIUSHIE MOIKPEILISIONEro
spdexra uuanHAPUYECKOi o6omouky Ha xapakrepuctuku H/C ¢ MeMOpaHHBIM HOKPBITHEM.

OCHOBHOW MATEPUAN

[ ananusa mogKpenIsTioniero adderTa NCIOMb3yIOTCS KaK TPAAUIIMOHHBIE AaHAIUTHIECKIE METObI,
TaK W 4ucJeHHble, B hopme MKD.

s pemeHusT TOCTaBIEHHOM 1lei c(HOPMYINPOBAHBI CJEAYIONINeE 3a/[a4l NCCAe0BAHMS:

1) Cosnamne TPOCTPAaHCTBEHHON PaCYETHOW MOZETH MEMOPAHHOTO TPOBHUCAIOIIETO MOKPHITHS, paboTa-
foniero B coctase BILP.

2) Amanus BAUSHUS Pa3IUIHLIX CTOCOOOB CTAOUIM3ANNH Ha HAPSKEHHO-Ae(hOPMIUPOBAHHOE COCTOSI-
Hue MeMOpaHHbBIX MOKPHITUH, paboTaromux B cocrae BITP.

© A. B. 3y6enxo, A. I. Bapnansn, 2011
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Brustme umnuHapuueckoit 060N04KM HO XAPAKTEPMUCTMKM HAMPSKEHHO-AePOPMUPOBAHHOTO COCTOAHMUS BUCSIYEN 0BONOYUKM

3) Ananus HanpsKeHHO-/1e(hOPMUPOBAHHOTO COCTOSTHUS U ycToiunBocTu cteHku BIIP ¢ yuerom coBmect-
HOU paboThl ¢ MeMOPAHHBIM MOKPBITHEM.

[IpocrpancTBentast MojieJib CO3[IAeTCS B 3 dTara:

1. MoznenupoBatue MeMOPaHHOTO TIOKPBITHSA, 6e3 ydeTa COBMECTHOI PabOThI CO CTEHKOM, MO PeKOMEH 1a-
UM, U3JI0KeHHBbIM [1].

ITpu Bcex OCHOBHBIX M3BECTHBIX JOCTOMHCTBAX TMPOBUCAIONIETO MEMOPAHHOTO MOKPBITHS CYHIECTBEHHBIM
HEJIOCTATKOM SIBJISIETCS €ro MOBBIIEHHAsA 1e(OPMaTUBHOCTD, YTO 00YClaBIMBaeT HEOOXOAUMOCTh CTabu-
J3anuu. B KOHCTPYKTUBHOM TIJIaHE MOJAENUPOBAIUCH 2 PacueTHbIE CXEMbl CTAOUIM3ATINN:

a) cxema ctabunusanuu 1 ¢ GETOHHBIM TIPUTPY3OM;

6) cxeMa CTaOUJIM3AIUN 2 ¢ U3THOHO-KECTKUMH 3JT€MEHTAMU.

ITpu pacyere MeMOPAHHOTO MOKPBITHS YUTEHBI 2 BUJIA 3arpPysKeHUA:

1 — cOBCTBEHHBIIT BEC METALIUIECKUX KOHCTPYKITIT;

2 — cHeroBas Harpyska.

s yuera Hanbosiee HeOIarONPUSATHBIX YCIOBUHA paboThl MEMOPAHHOTO MOKPHITUS yYUTHIBAEM MOJHOE
U TIOJIOBUHHOE 3arpy’KeHNe B PaCYeTHON cXeMe BpeMEeHHOUW CHEeroBOi Harpy3KOM.

JKecTkocTHbIE XapaKTepUCTUKHU, TPUHSTHIE B COOTBETCTBUU C TPAAUIUOHHBIMYU PEKOMEHIAIUSIMU 110
POEKTUPOBAHUIO MOKPHITUN B BUJE POBUCAIOIINX MEMOPAaHHBIX 000JI0UEK TOJIOKUTETHHON rayccoBoi
KPUBU3HBI, HAa KPYTJIOM TIJIaHe MOKasaHbI [1].

2. @opmupoBanue pacueTHoil cxembl creHku BIIP nmst pacyera MKO BbimosiHeHO HA OCHOBE PeIIeHUs
psjla TECTOBBIX 3a1a4, B Pe3yJbTaTe KOTOPHIX AOCTUTHYTa TpeOyemast CTEIeHb AMCKPETU3anuu 000J09KH
CTEHKH, TaK U 000JIOUYKH MEMOPAHHOIO MOKPBITHSL.

3. KombunupoBanue pacueTHbix Mozeneil 1 u 2 (MmemGpanHoe mokpbiTe + creHka BIIP) (puc. 1).

1

L]
|

|
\
\

Pucynok 1 — Pacuyernas Mozens MeMOpaHHOTO TOKPHITHS B cocTaBe BI[P.

ITo uHXEHEepHOI MeTOANKe, MpUBeAeHHOI B [1], ObIN paccumtanbl ocHOBHBIE mokazaTean H/IC mposu-
caronero MeMOPaHHOTO MOKPBITHS MPH AEHCTBUN PAaBHOMEPHO U HEPABHOMEDPHO PACIIPE/IEJEHHBIX HArPY-
30K. JIJist IPOBEPKU aJl€eKBATHOCTH PacyeTa 3TOT jKe BapUAHT ObLJI MPOCYUTAH UYKCJIEHHO.

Yr06bl BHISABUTD IIOAKPEILILONIi 3 OEKT HUAMHAPUIECKO 000I0UKK Ha HAIIPSAKEHHO — 1e(OPMUPO-
BaHHOE COCTOSTHHE MeMOPaHHOTO TIOKPBITHSI, BBIIIOJHEHO CpaBHEHUE OCHOBHBIX mapaMerpoB HJ[C mist cxem
1 u 2 pyst pesepByapa ¢ BbicoToit crerku 12 u 18 m. B tabsuiie 1 npuBeseHa pasHuila MeXIy paboToil 1mo-
KpbITHs (€3 ydeTa CAePKMBAIOIIEr0 BAUSHUA NUJIMHAPUICCKOH 060I0YKH M TIPU MX COBMECTHOH pabore B
paMKaxX YHMCJIEHHOTO pacyuera.

Ta6muna 1 — Pasuuia MexIy COBMECTHOIN paboTON CTEHKU ¢ MOKPHITHEM U 63 COBMECTHO# paboTh

Cxema 1 Cxema 2
Kpurepuu % %
be3 m.0. * C 11.0. Be3 1. o. C 11.0.
Wy, M -0,157 -0,161 2,6 -0,172 -0,156 9,3
G pag, MIla 65,8 -49,6 24,6 74,4 -66,4 10,3
G xomu, MIla -111,07 89,4 19,5 -116,7 101,96 12,6

* 1.0. — HUJIUHAPpUYECKasd 060J104Ka.
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A. B. 3y6enko, A. I. BapaansH

PA3PABOTKA TMOMPABOYHbIX KOS®OUUMEHTOB ANIS1 ONPEAENEHUA HAOC MPU
COBMECTHOW PABOTE CTEHKW PE3EPBYAPA C MNMPOBUCAIOWMM MEMBPAHHbLIM
NMOKPLITUEM

ITocKOIBbKY TPaAUIIMOHHBIE UHKEHEPHDbIE METOIUKK pacyeTa MEMOPAHHBIX TOKPBITHI HE YUUTHIBAIOT
COBMECTHYIO paGoTy MOKPBITUS CO CTEHKOI, TO C 1EJbI0 MCCAEIOBAHUSA COBMECTHON PabOThl KOHCTPYKTHB-
HBIX 3JIEMEHTOB ObLIM IIPE/ITIOKEHBI HOIPaBOYHbIe KOIQOUIMEHTDI & , kq, k% JUUISl paccMaTpUBaeMOro yacT-
HOTO cJiydas. AHAIM3UPYS TOJydeHHbIE PE3YJIETaThl, MOKHO C/EJIaTh BBIBOJ, UTO BTOpas cXeMa cTabu/Iu-
3anuu 6osiee MPEANOUYTUTETbHA.

BbIBOAbI

Ha ocHoBaHUM TPOBEAEHHBIX UCCIEOBAHNUN MOXHO CIEJaTh CJIeyIONIue BbIBOIBI:

1. ITo GOMBPIIMHCTBY KPUTEPUEB JIJII CPABHUBAEMbBIX KOMIIOHEHTOB HAIPSIKEHHO-1e(OPMUPOBAHHOTO
COCTOSIHUS 9JIEMEHTOB MPOCTPAHCTBEHHON KOHCTPYKIIMYM BEPTUKAIBHOTO MUJIWHIPUYECKOTO pe3epByapa ¢
MeMOPaHHBIM TTOKPBITHEM 0oJiee TIPEATIOUTUTENbHBIM OKA3bIBAETCST CTAOUIM3AIUS TyTeM BBEIECHUS B KOH-
CTPYKIMIO TIOKPBITUSI U3TUOHO-KECTKUX BIEMEHTOB,

2. Ha ocHOBe cpaBHEHUN ObLIN MPEIJIOKEHDI MONPABOYHbIe KO3(MMUIMEHTHI JJIsT YaCTHBIX CJIyYaeB
(H=12m, H=18m) k, kq, ka,,; Kax Bujno, oromenue R/t; h/R okasbiBaeT BiusiHUE Ha IIONPABOYHbII KO-
spurment (tabia. 2).

Ta6miia 2 — Ilonpasoutbie K0a(MGUIIUEHTHI, YUUTHIBAOI[UE PAOOTY MEMOPAHHOTO MOKPHITHS C [IUJIUHAPUYECKOI

000J104KOM
Kosd- Bricota crenku 12 m BricoTa ctenku 18 m
ITo cxeme 1 ITo cxeme 2 ITo cxeme 1 ITo cxeme 2
k, 1,02 0,94 1,024 0,91
ko, 0,42 1,004 0,805 0,87
ks, 0,66 0,607 0,754 0,89

3. B nampHeiinieM mist pa3paboTKNH METOAWKY PACYETa TPOBHUCAIONETO MEMOPAHHOTO MOKPHITUST BEPTH-
KaJIbHOTO LIMJIMHJPUYECKOIO pe3epByapa IIpejllosaraeTcs Ha OCHOBE YMCJIEHHOIO 9KCIepUMeHTa ¢ Bapbu-
pyembivu (axtopamu R/%; h/R 1omyunTh cucTeMy TONPaBOYHBIX K0 duImenTos k , kaﬂy k(r,,, B 3aBUCUMOCTH
OT MapKy IIPOEKTUPYEeMOr0 BePTUKAJILHOIO LUINHPUYECKOTO pe3epByapa.
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Brustme umnuHapuueckoit 060N04KM HO XAPAKTEPMUCTMKM HAMPSKEHHO-AePOPMUPOBAHHOTO COCTOAHMUS BUCSIYEN 0BONOYUKM

I B. 3YBEHKO, A. I. BAPIAHAH
BIIJIMB HWJITHAPUYHOT OBOJJOHKN HA XAPAKTEPUCTUKU HAIIPYKEHO-
JJEOOPMOBAHOTO CTAHY BUCAYOT OBOJIOHKU

Jonbacbka HallioHalbHA aKageMisa OyAiBHULTBA i apXiTeKTypu

CraTTs MiCTUTH TIOCTAHOBKY 3aBIaHHS i Pe3yJIbTaTH BU3HAUYEHHS HapaMeTpiB HAIPYKeHO-1ehOPMOBAHOTO
CTaHy BUCSYUX OOOJIOHOK IO3UTUBHOI KPUBM3HU rayca CIIJIbHO 3 BEPTUKAIbHUMU [WIIHAPUIHUME 000-
sorkamu. [IpoBenenuii orsay croco6iB BupinteHHs 3anaui. Ha npukiaji BepTUKaIbHOTO [UIIHIPUIHOTO
pesepsyapy (BILP) o6’emom 20 tuc. m> 3 Bucortamu crinku 12 i 18 M BUKOHAHI aHATITUYHE | YKCETbHE [10-
CIKEHHS MiIKPIMI00YoTo BIMBY cTiHKE BIIP Ha 0cHOBHI MOKa3HWKU HANPY:KeHO-1e(hOPMOBAHOTO CTa-
Hy HMPOBHCAI0YOT0 MeMOPAHHOTO IIOKPUTTS NMpPH PidHUX crocobax crabimizanii. Ha ocHosi mopiBHAHDb Oyin
3aMPOMOHOBAHI MOMPaBOYHI KoediIlieHTH, M0 BPaXoBYIOTH CIinbHy poboTy BIIP i BuCcsSYOTO MOKPUTTS 1151
okpemux Bunankis (H=12m, H=18 M) k , k_, k_.

IWJIHAPUYHA 060JI0HKA, BUCSYa 060JI0HKA IO3UTUBHOI KPUBH3HH rayca, Hanpy:xeHo-n1edopMoBaHuii cTaH, cTa-
Ginisanist TIOKpUTTs

G. V. ZUBENKO, A. G. VARDANYAN

EFFECT OF CYLINDRICAL SHELL ON STRESSED AND STRAINED STATE
FEATURES OF SUSPENSION SHELL

Donbas National Academy of Civil Engineering and Architecture

The article deals with the formulation of the problem and and the results of determination of parameters
of stressed and strained state of suspension shells of positive Gaussian curvature jointly with vertical
cylindrical shells. The review of the methods of the problem solution has been given. The analytical and
numerical research supporting the vertical cylindrical tank (VCT) wall effect on the principle indices of
stressed and strained state of the sagging membrane roof at various stabilization methods has been done by
the example of a VCT with a volume of 20.000 cubic metres and wall heights of 12 and 18 m. The correction
factors taking into account a collaboration of a VCT and a tank suspension roof for specific cases (H = 12 m,
H=18m)k , k_, k_ have been offered by way of comparison.

cylindrical shell, suspénsion shell of the positive Gaussian curvature, stressed and strained state, roof stabilization
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AOHEACHKOI HAL{IOHATIEHOT AKAREMIT EY/UBHILITBA | APXITEKTYPH

YK 624.97.001.8

B.B.TYBAHOB, 10.H. YAOA4

Honbacckasi HAUMOHANBHAS OKABEMMS CTPOUTENLCTBA M APXMTEKTYPbI

SKCNEPUMEHTAJNIbHOE ONPEAEJIEHUE ASPOAUHAMMUYECKUX
KO3®DPULIMEHTOB CEKLUU BALLHU C PUAEPAMU

Crarbs TIOCBsIIIEHa 0630PY IKCIEPUMEHTA, TIPOBEAECHHOTO C IEMBI0 ONPEIENEHNUsI a9POINHAMUYECKUX KO-
duIenToB s paboThl KOHCTPYKIMHI MpH yraax ataku Berpa 0, 90, 180 m 210" ¢ mcrmonp3osannem pasimd-
HOTO pa3MelieHust (GumepoB Ha TPAHU CEKINU OAITHU B adPOAMHAMUIECKON TpyOe. [l MCTIBITaHWH MCTT0JTh-
30BAJIACH CEKIIHSI TPEYTOJNBHON KOHGUTYpaNnu ¢ a1eMeHTaMu 13 Tpyb ¢ obopyroBanuem. B pesyisrate
IKCTIEPUMEHTA TOJTYIEHbI 3HAYEHUST a9POTMHAMUIECKUX KOIDHUIUEHTOB, KOTOPBIE OBIIN CPAaBHEHDBI CO
3HAYEHUSIMU B JIEHCTBYIONTUX HOPMATUBHBIX JIOKYMEHTAX.

peleryarasi GalHs, adpogUHAMHUYECKas TpyOa, puzep, aspoauHamuyeckuii Koadunpent

BBEOEHUE

Passutue ceteil MOOMJIbHON CBSI3U MPUBEJIO K HEOOXOAUMOCTH CTPOUTENBCTBA BBICOTHBIX COOPY KEHUI
ISt pasMeliennst obopynoBanust. Hanbosbliiee pacipocTpaHeHUe MOTyYHIn OAIllHK ¢ 3JieMeHTaMK U3 TPyO,
UMEIONINe TPEXTPAaHHOEe ceuyeHre. SHAUUTEJNBHYIO YaCcTh B PacxXo/lax MpU yCTAHOBKE M 9KCILIyaTalluu CO-
CTaBJISIET CTOUMOCTh METAJTOKOHCTPYKIMIA GalrH. YMEHbIIEHUST METAIJIOEMKOCTH MOKHO J00UThCST 60-
Jiee TOYHBIM OIpeJe/IeHeM 3HAYE€HUsT BeJIMYNH BETPOBOM HArpy3Ku Jist OaiHu ¢ 0bopypoBaHHEM. Aspo-
TUHAMUYECKUH KO3 DUIUEHT onpeiesiseT Ty J0II0 CKOPOCTHOTO HAIOpa, KOTOPas TEPEXOUT B BETPOBOE
nasienue [3]. loctaTouHo TOUHOE TOJTydyeHNE HAIE)KHOTO 3HAUEHUS a3POJAMHAMMUYECKUX KO3(DPUIIMEHTOB
BO3MOKHO TOJIBKO IIPU YCJIOBUM TIPOBEIEHIS UCIIBITAHUS MOJENN KOHCTPYKIUU B a3POANHAMUIECKOM TYH-
HeJe.

AHANN3 NOCNEQHNX UCCNEQOBAHU 1 MYBNUKALMIA

B Technical University of Denmark 8 2009 [5] 6b111 ipou3BeieHbI UCTIBITAHUST CEKIUI Garmim ¢ 060py-
moBanueM st Macttaba Mozesneit 1:1. B pe3ysnbrate 9THX MCTBITAHUN OBLIO BBISIBIEHO, YTO 3HAYEHHST a3PO-
muHaMuvIecknx koadduimentos Caer, IPUMEHSIEMbIX B [4], OCHOBAaHHBIX HA MCIBITAHUSX MOJIEJU CEKIIUN C
macitabom 1:5, mposenerubie B National Physics Laboratory and the National Maritime Institute B Besu-
kobpuranuu B 70-x (Whitbread R.E (1977)), Bbiitie, ueM B onbitax st Maciraba mozeseii 1:1 must typOy-
JIEHTHOTO TIOTOKA ¥ HIIKe s gamunapuoro. B The University of Sydney 6butn mpousBemens! ucmbITa-
Hust [6] pasanuHBIX THIIOB 000PYIOBaHUs, HO TIPH onpeneaeHrr Caer He YUUTHIBATOCh B3aUMOJIEHCTBIE
KOHCTPYKI[UU OaIllHU U 060PYITOBaHMSI.

B coBpeMeHHBIX HOPMax HAOJIIOAAIOTCS 3HAYMTENbHBIE PACXOKAECHIS, HATPUMED, BETNINHBI YCUIUN 1
eé mepeMernenust MOTYT BapbupoBathest 10 50 % [2]. Cormacuo [1] Caer mmst 060py/I0BaHUsT YUUTHIBAETCS
oT/iebHO Tpu cbope BeTpoBoit Harpysku. B Eurocode [4] 3Hauenus aspognHaMmudaeckoro koadduimenta
MPOCTPAHCTBEHHON CEKIMN YYUTHIBAIOT BIHSHIE aHTEHHO-(UIEPHOTO 000PYAOBAHUS € TOMOTILIO BBE/E-
HUS TIPU HAXOXK/IEHUU JTOM BEJMYUHBI JIBYX BUOB a9POJUHAMUIECKUX KOd(DDUIIMEHTOB, KOTOPbIE CyMMU-
pyiorcsi, B hopMyJly JuUIsl pacyera.

B mactosiee BpeMs mpobieMa B3aNMOAEHCTBUS 000PYAOBAHNUS U PENIETIATHIX HECYIUX KOHCTPYKITHiT
GaleH HeIOCTATOYHO MU3YUeHa, YTO He TMO3BOJISIET TOCTOBEPHO ONEHNBATL BETPOBYIO HATPY3KY Ha PEIeT-
YaThle KOHCTPYKIINH, TOITOMY TpebyeTcsT MoTyueHre JaHHbIX 0 BETPOBBIX HATpy3Kax. Ilenbio mccienoBa-
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DKCMepUMEHTanbHOe ONpefeneHne a3pOAMHAMUYECKUX KOEPPUUUEHTOB cekummn Bawnu ¢ duaepamm

HUs ObLIO TIPOBEEHNE KCTIEPUMEHTATBHBIX UCCIECNOBAHNI B3aUMOAEHCTBUS PENIETYATON KOHCTPYKIMU
1 HUAEPOB B adpOAMHAMUUECKON Tpybe.

SKCMNEPUMEHTAJbHBLIE YCITOBUA

IKCIepPUMEHTAbHBIE MCCJAEJOBAHUS TIPOU3BOMINCH B 3aMKHYTOH aspOJAMHAMUUYECKON Tpybe ¢ OTKPHI-
Toit paboueii yactbio 3x3 M 3mLSWT B Aeronautical Research and Test Institute 8 IIpare mpu copeiicTBuu
International Visegrad Fund. Murencusuocts TypOynentnoctu cocrasiser 0,3 %. JlokaabHas Bapuaius
ckopoctu < 0,5 %.

s momenuposanus obopynoBanus (bugepos) ObLIN NIPUMEHEHbI IIaCTUKOBEIE (8 T, @ 32) 1 MenHbIE
(2 mt @ 12) TpyObI. IKCIEPUMEHTHI POBOAMIKUCH [T HECKOJIBKUX CJIy4aeB pasMenieHus 000pya0BaHus
Ha rpaHu OanrHu:

— BapuaHT 1: Mojiesib cekuuu Gaurau 6e3 obopynoBanus (puc. 1a);

— BapuMaHT 2: MOJIeJIb CEeKIMK OAlllHK ¢ 3aKPeryieHneM Ha OfxHON rparu 6 Tpy6 @32 Mm u 2 Tpyb @ 12 MM
(puc. 16);

— BapWaHT 3: MOJEJb CEKIIMU OAIIHU C 3aKPEIIEHUEM
HaoJHOU rpanu 6 Tpy6 @32 MM u 2 Tpy6 @ 12 MM ¢ paspe-
JKEHHBIM MX PacIoJioKeHueM Ha ofiHol rpanu (puc. 1B);

— BapuaHT 4: MOJIeJIb CEKI[K OAIHU ¢ 3aKPEIVICHUEM Ha
oznHoi rparu 8 Tpy6 @32 MM (puc. 1r).

Jlnst mpoBeieH s SKCIEPUMEHTa UCII0JIb30BalIach MO-
JleJib TPeXrpaHHoil cexuuu Gamuu. Iosica BbIIOJHEHDI 13
py6 @ 38,0x5,6 MM, a pemretka — @ 16 Mmm. Teomerpuuec-
KWe pa3Mepbl MOJIeJIM He u3MeHsiach (Bbicota 1,5 M, mu-
puna rpanu 0,4 M, mar anementoB pemerku 0,3 M), Macii-
tab momenn 1:1.

CKopoCTh BO3/IYIITHOTO MOTOKA BO BPEMSI TIPOBEIEHMUST OIIbI-
Ta MOJEINPOBAIach B mpeaenax ot 15 xo 35 m/c. Ha puc. 2

n300pakeHbl YIJIbI ATAKK BETPA ¢ YKA3aHUEM MeCTa pasMe- ) r)
IeH st 000PYIOBAHUS.
Haubospiie 3HaYeHMsT adpOAMHAMUYECKUX KO3 huiim-
€HTOB JOCTUTAIOTCS MPH yTJ€e aTaKu BO3AYIIHOTO MOTOKA
180" nnst BapuanTa 4. [l1 HanmpaBiIeHUS BO3AYIIHOTO TIO-
toka 0" (90, 180, 210°):
— koadurment mob6osoro conporusnenusa C, HAX0AUT-
cst B mpegenax ot 1,21 (0,57; 1,78; 0,40) nast BapuanTa 2 (2, |
4,2) no 1,69 (0,78; 1,26; 0,62) ms Bapuanra 4 (4, 3, 3); W

— K09 PUIUEHT TOABEMHON CHJIBI CL HaxXOJUTCS B TIpe-
nenax ot 0,07 (0,014; 0,040; 0,004) nipu Bapuante 3 (4, 3, 4)
1o 0,54 (0,007 7; 0,300 0; 0,020 0) ms Bapuanta 4 (2, 4, 2);

— xoaddumment 6okoBoii cuapl C, HaXOAUTCA B Ipeje-
aax ot 0,08 (0,05; 0,17; 1,14) nns Bapuanta 4 (2, 3, 3) no
0,000 28 (0,10; 0,42; 1,00) nusg BapuantTa 2 (4, 4, 2).

Pucynok 1 — Pasmentenne 060py0BaHus.

° wind X
[ ]
BbIBO/bI -D <

1. Yncnennple snavenus no [4] xoapduunenta C 3a- ¢ .
BBIIIEHbI MUHUMYM OT 8 % zuuist yroia araku 180" st Bapu- 4} = 90
aHTta 4 u 3aBpimens! B 2,71 % st yraa ataku 2107 ays1 Ba-
puanTa 2, B ciydae s Bapuanrta 1 mpu yrie ataku 0 Ha

67 % u B cayuae yraa ataku 180" na 38 % sanuskensl 1o Q: < 180
CPaBHEHMIO C JAHHBIMU, TIOJIYIEHHBIMHU B XO/I€ IKCIIEPUMEH - :
Ta.

2. Cormnacuo pacuety mo [1] sHauenue KoapduimenTa
s060Boro conporusienus Caer [ CeKIUU GANIHNT PaBHO v < 210°
0,487, a ma obopymoBanust puHUMaeTcs — 1,4. 3HayeHUs

mJist BapuanTta 1 10 CpaBHEHUIO ¢ JaHHBIMU IKCIEPUMEHTA
3anmxkensl B 0,8 pasa. PucyHox 2 — Yruibl ataku BeTpa.
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3. Heo6xoaumo 1ipoBejieHne JOTONHUTETbHBIX IKCIIEPUMEHTANBHBIX UCCAEJOBAHNI I TIOATBEPIKIe-
HUS HeOOXOAMMOCTH BHECEHUs M3MEHEHUH B HOPMATUBHBIE JOKYMEHTHI M JAJbHEHIIero n3yuyeHus: COBMec-
THOW paboThl aHTEHHO-(DUAEPHOTO 0OOPYIOBAHUS ¥ KOHCTPYKIIMU OallleH /st yCOBEPIIEHCTBOBAHUS Tpe-
6oBaHMii K pacyeTy KOHCTPYKITHH.
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EKCIIEPUMEHTAJIbHE BUSHAYEHHA AEPO/IMHAMIYHUX KOEDIIIEHTIB
CEKIIT BAIITU 3 ®IJEPAMU

Houbachka HamioHATbHA aKajeMis OYAIBHUITBA | apXiTeKTypn

CraTTs IpuCBsUEHA OTTISLY €KCIIePIMEHTY, ITPOBEIEHOTO 3 METOIO BU3HAUEHHS aePOMHAMIUYHIX KoedillieHTiB
AT po6OTH KOHCTPYKIii pu KyTax ataku Bitpy 0, 90, 180 u 210 3 BUKOpPUCTaHHAM Pi3HOTO PO3MillleHHS
(inepis Ha cekuii 6aurTu B aepoauHamiuHiii Tpy6i. [l BUIpoOyBaHb BUKOPUCTOBYBAJIACS CEKILisl TPUKYTHOI
KoHIryparlii 3 eleMenTamu i3 Tpy6 3 obMagHAHHAM. B pe3yssraTi eKCIiepiMeHTy OTPUMAHO 3HAYEHHS aepo-
IUHAMIYHUX KOeDIllieHTiB, SIKi Gy MOPIBHSIHI 3 3HAYEHHSIMHU B [I0YNX HOPMATUBHUX TOKYMEHTAX.
rparyacti Gauity, aepoauHamiyna Tpy6a, dinep, aepomunamiunuii koeddinient

V. V. GUBANOVY, Yu. M. UDOD

EXPERIMENTAL DETERMINATION OF AERODYNAMIC FACTORS OF LATTICE
TOWER WITH FEEDER CABLE

Donbas National Academy of Civil Engineering and Architecture

This article is concerned with the experiment performed to determine the aerodynamic factors for the
structural behaviour at the air attack angles of 0, 90, 180 and 210" the application of various feeder cables
placement at the face of the tower section in a wind tunnel. A triangle section with pipe elements and
equipment has been used for testing. As a result of the experiment, the values of the aerodynamic factors
compared with the values in active normative documents have been taken.

lattice tower, wind tunnel, feeder cable, aerodynamic factor
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HoHbacckasi HAUMOHANBHAS OKAAEMMS CTPOUTENLCTBA M APXMTEKTYPbI

BJINSHUE HEPABHOMEPHOIO U3HOCA HA METAJUTNYECKUE
BALUEHHbLIE TPAAVUPHU

B crarbe paccMaTpUuBaeTCA HaHpH)KeHHO-I[e(l)OpMHpOBaHHOG COCTOAHUE HECYIINUX KOHCprKHI/Iﬁ KapKaca
GallleHHbIX TpaaupEH B 3aBUCUMOCTHU OT CTEIIEHHU KOPPO3MOHHOTO M3HOCA. HOJIyqubI 3aBUCUMOCTH U3ME-
HEHU A YCI/I]II/Iﬁ " HaHpﬂ)KeHI/Iﬁ OT CTEIIEeHN U3HOCa. OHpeﬂeJIeHbI HauboJsee He6]IaI‘OHpI/I$ITHbIe BapUaHTbI
PaCIIOJIOKEHNA KOPPO3MOHHOTO U3HOCA.

rpa/iipHH, KOPPOSHOHHBII H3HOC, HANPSIKEHHO-1e(POPMUPOBAHHOE COCTOSTHHE

OOPMVYINNPOBKA TMPOBJIEMbI

IpagvipHu — COOPYIKEHUST JIJIST OXJIAKAEHUsST BOABI aTMOC(EPHBIM BO3LYyXOM B 060pOTHBIX crucTeMax TAC,
A3DC wu zp. npeanpusTuii. BameHHble TPAIUPHU SBJISIOTCS ¢ TEXHOJOTHYECKON TOYKU 3peHus HauboJiee
PAI[MOHATIBHBIM TUIIOM OXJIA[UTETEN OOJMBIION TPOU3BOAUTEIBHOCTH, B CBSI3U C Y€M OHU SIBJISTIOTCS IITHPO-
KO PacIpOCTPAaHEHHBIMU. DKCILJIyaTallus TPAIUPEH B COCTaBe KOMILIEKCA MPOMIPENPHUITHI U B3aUMO-
MeNCTBUE C arPeCCUBHON CPEIOH ATOTO TPEANPUITHS 00yCAABINBAET HEPABHOMEPHOCTh KOPPO3HMOHHOTO
usHoca. IlocTosHHOE yBIA)KHEHHWE BOAOH ¢ BHICOKMM YPOBHEM arpeCcCUBHOCTU HMPHUBOJUT K JOCTATOYHO
OBICTPOMY Pa3BUTHIO KOPPO3MOHHBIX MPOIECCOB.

Heo6xoauMocTh W3y4eHus: HAMPsKEHHO-1e(hOPMUPOBAHHOTO COCTOSTHUSI TIPU W3HOCE U 00eCTedeH st
HAJIEeXKHOCTH OANTeHHBIX TPAIUPEH 00YCIABINBAETCS CAOKHOCTHIO B PEIEHUN BOMPOCA OPTAHU3ANUN 00-
CJIEOBAHUST M PEKOHCTPYKIMU TaHHBIX coopyskeHnit. Ocoboe BHUMAHWE 3aCTYKUBAET YIET BIMSHIE He-
pPaBHOMEPHOTO M3HOCA.

AHANN3 NYBIUKALNN

OCHOBHOI Harpy3KoH, JeficTBYIOIIEN Ha TpaJuPHIO, KPOME COOCTBEHHOTO Beca SIBJISIETCS BETPOBast Ha-
rpy3ka. CorsacHo [1], pacueT BeTpOBOIl HATPy3KH MPOM3BOAUTCS 1O MeToAnKe [3] 10 BCTYIJIEHUS B CUJTY
IABH «Harpysku n BozzeficTBust» [2]. YIuTHIBasOCh BINSHNE IIyIBCAMOHHON COCTABJSIONIEH BETPOBOM
Harpy3ku. Mertoauka [2] Takoil cOCTaBISIIONIEN HE TMPEATIOIATAeT, HO BO3MOKHOCTD IIPOBEPKHU OCTAETCS
aKkTyasbHON. DbPeKT mepepacupeiesienus ycuanii 3arparuBaics B [6]. PekoHCTpyKIUs rpajiipeH comnpo-
BOJK/IA€TCsI yIaTeHueM OIHOU U3 TaHes e, YTO MPUBOAUT K MepepacipeesIeHUI0 YCUIH MKy COCEeIHU-
mu aemerTaMu. OHAKO He PACCMATPUBAETCS BOIIPOC MEPEPACIIPEIEEH ST YCUIUN TIPU CHUKEHUH HECy-
meil cnocobHoCTH cederns. J[aHHBIN BOTPOC OBLT pacCcMOTpeH B [7] MpW MOBPEXAEHUN KOPPO3UEi
OTTIPAaBOYHBIX MApOK, OHAKO He OBUIN OIpeiesieHbl Hanboiee HeOIATOMPUATHBIE YCIOBUS TTOBPEXKICHUT.
[ToaTomy BAUSHUI M3HOCA Ha TepepaclpeieieH e YCUANN MPH JTOKATHHOM TOBPEXACHUN PA3TUIHBIX
rpaHeil TpafiupHU, a TakKe 3aBMCHMOCTD HANPSDKEHNI OT M3HOCA SBISIOTCS HEPACCMOTPEHHBIMHU BOIIPO-
caMu 1 TpeGYIOT N3yIeHMS.

Ilenpio paboTHI ABJIsIETCS M3YYeHE KOMNYeCTBEHHBIX MapameTpoB uaMenenust H/IC mpu Koppo3amoHHOM
M3HOCE METAJINYECKUX TpaaupeH. B pabore amamnsauposBanach paboTa ABYX TPAAUPEH, OTIHUAIOTIIXCS
0 KOHCTPYKTUBHOMY PEINIeHUIO: TpagupHu miommaabio opomenus 1 200 m? — rpagupust Ne 1 (puc. 2), rpa-
mupHY ronansio opomenus 300 m? — rpagupus Ne 2 (puc. 1).
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Boitsxnas Gamma rpagupau Ne 2 BbIcOTOR 27 M, uMeeT 3 KeCTKMX Koabla Ha oM. +8,000; +15,600 u
+27,000 m. Iuametp y ocHoBanusg — 18,48 M, nuametp y ropyounbl — 11,09 m. imeet 8 rpaneii B nuane.
HMuametp rpagupau Ne 1 y ocnoBanus — 41,322 M, Beicota — 43,3 M. [pasupusa 10-tu rpanHas B 1ane,
umeeT 3 KecTKuX Kosbia Ha orm. +8,800; +26,300; +43,800 m. JKecTkocTh Kapkaca 0OecIIeunBaeTCs yriao-
BBIMU CTOMKaMU, KOJbIIAMU KECTKOCTHU, TUATOHAILHBIMU U BEPTUKAJIbHBIMU CBA35IMU TIOCPEJICTBOM KECT-
KuX BcTaBoK. Jlug rpagupuu Ne 2 BeTpoBas Harpyska orpejessnach 1o Metoauke [2]. Pacuet rpagupuu
Ne 2 nipousBoauics Ha ABa BUa BETPOBOrO 3arpysKeHus: BeTep Ha peGpo (YrioBOW BeTep) — BBHI3BIBAET
HauboIbIINe YCUJIMS B PACKOCAX; BeTep Ha rpaHb (J060BOI BeTep) — BbI3BIBACT HAMOOJbBIINE YCUITHS B
croiikax. PacripenesieHne BeTpoBOi HAarpy3Ku IPUHSITO KaK [/l COOPYKEHUs ¢ KPyTrOBOW IUJINH/PUYECKON
moBepxHOoCcThio. HepaBHOMepHAsi BeTpoBas Harpys3ka MPUBOJMJIACH K 9KBUBAJIECHTHON PaBHOMEPHO-pac-
Tpe/leJIEHHON ¢ yueTOM M3MEHEHUs JaBJeHUs BeTpa Mo BbicoTe. /[y aHanm3a MOBeNeHUs TPAAUPHU TPH
KOPPO3MOHHOM M3HOCE ObLIM PACCMOTPEHBI HECKOJIbKO BAPUAHTOB PACHOJIOKEHHS JTOKAJbHOTO M3HOCA!
1, 2, 3-v TpaHU 1O HAIPABJEHWIO BETPOBOTO TOTOKA; 1, 2-€ TpaHU TEePHEHAUKYJISPHO BETPOBOMY TIOTOKY.
st crenenn usHoca 20, 30, 40, 50 % ompeessyiach 3aBUCUMOCTD M3MEHEHUST YCUIUI B IeMEHTaX OallHu
rpaiMpHK OT BETPOBOW Harpysku. B pesysbraTe pacyeToB yCTaHOBJEHO, 4TO Haubosee HeOIaronpusTHoOE
BJIMSTHME OKa3bIBaeT PACIIOJIOKEHUE M3HOCA HAa 3-X I'PAHSIX 10 HANPABJEHUIO BETPOBOTO TTOTOKA, a TAKKE
pacrosiokeHre Ha 2-X TPaHSIX MepHeHANKYISPHO BeTPOBOMY MOTOKY. Ha puc. 3 mpencraBieHbl 3aBUCUMO-
CTH, XapaKTepu3yolne N3MeHeHUs] YCUINN 1 HalpsKeHWH OT cTelleHu m3Hoca. B maHHOM ciyvae mipe-
CTaBJIEHBI MAKCUMAaJIbHBIE YCUJIKSI, BBIOPAHHBIE JIJIsI KaKIOTO 3JIEMEHTa B TIpejesax sipyca.
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PI/IcyHOK 3 — 3aBUCHMOCTH M3MEHEHUST: 3.) yCI/I]II/Iﬁ OT CTEIIEHU M3HOCa; 6) HaHpSDKeHI/Iﬁ OT CTEIIEHU U3HOCa.
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BnusiHne HEpPABHOMEPHOTO M3HOCA HA MeTANMYecKMe BaleHHble TPAAUPHH

3aBUCUMOCTHU YCUJIUI OT CTETIEHU M3HOCA OMUCBIBAIOTCS KPUBOW BUAA:
y=a-x+b, (H

rae  y = AN — uaMeHeHue yCUIUH, %;
x = Ak — uMenenue usnoca, %.

3aBUCUMOCTH HAIPSKEHUN OT CTElleHH M3HOCA MUMEIOT BUJ ypaBHEHUSI:
y=a-x’+tb-x+c, (2)

rie Y = Ao — uaMeHeHUe HANPSIKEHUH, %;
x = Ak — u3MeHenue usHoca, %.

BbIBOAbI

VBesqnueHue CTeleH M3HOCA MPUBOAUT K TEPePACIIPEAETIEHUI0 YCUINN OT BeTpoBoil Harpysku. Hanbo-
Jiee HeOTarONpUsITHOE BJIUSHUAE OKa3bIBAET U3HOC JIJIsI JKECTKUX KOJIEIl U CTOEK CPEIHETO sipyca. YBejude-
HUe YCUJIMI B 9TUX dJIEMEHTAX — 110 25 %, yBeJnueHre HapsuKeHuil — B cToiikax 1,5 pasa, B KoJibiiax — B 2,6
pasa. 3aBUCUMOCTH M3MEHeHUs HalpsKEeHUE OT CTeleHU M3HOCA MO3BOJISIIOT 3aJ0KUTh 3amac HarpsixKe-
HUI B 3JIeMEHTaX TPAJINPHU HAa CTAJUU TPOEKTUPOBAHUS, ONPENEINTD AeHCTBYIOMNE HANIPSKEHUS B 3Jie-
MEHTaxX Ha CTajuu 0OCIeLOBaHKS.
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B. B.TYBAHOB, T. O. XAIIIOBA
BIIJINB HEPIBHOMIPHOTO 3HOCY HA METAJIEBI BAIIITOBI TPAINNPHI
Jonbacbka HallloHaJbHA akajgeMis OYIiBHUITBA i apXiTeKTypH

VY craTTi po3TIANAETHCS HATIPYKEHO-TehOPMOBAHMIA CTaH HECYYNX KOHCTPYKIN Kapkaca 6allTOBUX Tpa-
IVIPEH 3aJIeXKHO Bifl CTYNeHs Kopo3iitHoro 3Hocy. OTprMaHi 3a1€;KHOCTI 3MiHM 3yCUJIb i HATIPYTHU BiJl CTYIIEHS
3HOCY. Busnaueni HailGiIbIN HECTIPUATINBI BapiaHTH PO3TANIYBaHHS KOPO3iHHOTO 3HOCY.

rpajiupHi, KOPO3iiiHuii 3HOC, HANPY>KeHO-e(DOPMOBAHHIT CTaH
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V. V. GUBANOV, T. O. KHASHOVA
IMPACT OF IRREGULAR WEAR TO METAL CHIMNEY-TYPE COOLING TOWER
Donbas National Academy of Civil Engineering and Architecture

The paper considers the stressed and strained state of load-bearing structures of a chimney-type cooling
tower framework in accordance with the corrosion grade. The dependence of change forces and stress on
the wear grade has been received. The most unfavorable variants of the corrosion grade position have been
determined.

chimney-type cooling tower, corrosion grade, stressed and strained state
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MonTaecbkuit HauioHanbHUiA TexHiuHui yHiBepcuTeT imeHi 0. Konapatioka

NMPO OCOBJINBOCTI MPOEKTYBAHHSA PEKPEALIIMHUX CUCTEM
KJIACTEPHOIO TUNY (HA NMPUKJIAAI MOATABCbKOI OBJIACTI)

[lana HaykoBa cTaTTs PO3TJISIA€E KIACTEPHY MOJIesb SIK IHHOBAIiiHY (opMy opraHisaiii pekpeaniiiHo-Typu-
CTUYHOI TiSITBHOCTI PETiOHIB, [0 MOKJIMKAHA iCTOTHO TOMIMIINTH YMOBH (DOPMYBaHHS Ta (DYHKI[IOHYBAHHS
TYPUCTUYHUX IIEHTPIB.

peKpeartiiiHa IisUIbHICTh, peKpealiiiHa cucTeMa, TyPHCTHYHHUIA K1acTep

NMOCTAHOBKA MPOBNEMMU

Bimomum € daxt, 10 Ha cbOTOAHI YKpaiHa, SiKka po3TallioBaHa B IeHTPi €BpoOINU Ha IepexpecTi TpaH-
CHOPTHUX MIJISXiB, MA€ JIJIS MOCTYNAJIbHOTO PO3BUTKY CBOEI peKpearliiiHoi chepu CIPUSTIUBI TPUPOHO-
KTIMATHYHI YMOBH, 3HAYHUN iCTOPUKO-KYIBTYPHUN TMOTEHITias, HeOOXiMHI JTOAChKI Ta MaTepiaabHi pecyp-
CH, 3HAYHO BijicTa€ BiJ OiNbIIOCTI €BPOINENCHKUX KPaiH 3a PIBHEM PO3BUTKY PEKpealiiiiHO-TyPUCTHIHUX
nocyryT. Takuii cTaH He € HOPMaJbHKUM 1 TTOTPeOy€E aKTUBI3allii IPOIECIB MO0 CTBOPEHHST B HAIIIN JepsKaBi
MOTYKHOI PeKpeariiiiHol iHAyCTpii, sika CIIPOMOKHA 3aJ0BOJBHSATH PI3HOMAHITHI pekpeamiiiii motpebu sk
MellIKaHIiB YKpaiHu, Tak 1 iIHO3eMHUX TYPUCTIB.

[Tpu 1rpoMy crii BpaxoByBaTH, 1110 OPTaHi3allis peKpealniiHoil AisSIbHOCTI HA CbOTOJHINTIHIN eHb BUCTY-
A€ He JIWIIE SIK 3aBJaHHS MicTOOY/iBHE, a HacaMIlepe]| CoIliaibHe Ta €KOHOMIUHe, 10 TOBHHHO BHPIlIyBa-
THCS K Ha 3arajibHOJIEPKABHOMY, TaK 1 Ha PETiOHAJIBbHOMY Ta palOHHOMY PiBHSIX. BUpineHHs Takux CKiaj-
HUX 3aBJIaHb TOTPeOY€E HAYKOBUX JOCHIKEHD, STKi MOKYTh BKIIOYATHCS SIK TIEPETPOEKTHA CTA/IST B TPOTIEC
MicTOOY/IIBHOTO MPOEKTYBAHHS HA BIAMOBIAHOMY piBHI. B mbOMY BUTAAKY 3'SIBISIETHCS MOKJIUBICTD iHTe-
rparfii Beiel KiJIbKOCTI JTOKAJIBHUX MiCTOOYIIBHUX i rajy3eBUX 3aBlaHb B €MHY CHUCTEMY, siKa 3a0e311€UnTh
Oprasisalito pekpeamiiinoi AisiibHOCTI BUIOI gKocTi [1]. MeToauka mjiaHyBaHHS i TPOEKTYBaHHS peKpe-
arii B TaKOMYy PO3YMiHHI B JlaHUIl Yac TEOPETHYHO € HEJOCTATHBO OOIPYHTOBAHOW, BOHA JIMINE BiATIPAIbo-
BYETbCA Ha IJIAHYBAJIbHO-IIPOEKTHOMY J[OCBiJ].

AHANI3 OOCNIIXKEHbL | NYBNIKALIN

Bumie Bkaszane migTBepKY€E, IO TPOIEC TTOAATBIIOTO PO3BUTKY PeKpealliiitHuX Mocayr B YKpaiHi, 30pi-
€HTOBAHUX Ha €KCIIOPT BPaKeHb, OTPeOYE HAYKOBUX AOCTI/KEHDb i OOIPYHTYBaHb 3 TOYOK 30Dy Harathbox
(axiBIliB, 0COOIMBO THX, MO MPEACTABJISIOTH OPTaHI3aAMiNHO-TIPABOBI, EKOHOMIYHI, €KOJIOTIYHI Ta apXiTeK-
TypHO-MicToOyHiBHI HanpsaMmku. Ha chorogHi iHHOBaIiiiHO0 (HOPMOIO OpraHisaiiii TypUCTHYHOI AisLIBHOCTI
PETiOHiB, IO MOKJIWKAHA iCTOTHO MOJIMIMHUTH YMOBH (OPMYBaHHS Ta (PYHKIIOHYBAHHS TYPUCTUUYHUX
IEeHTPiB, € KJacTepHa Moziesb. 3a BusHaueHHsAM M. Iloprepa kimacTep — Iie Tpyma B3a€MO3aje;)KHUX KOM-
MaHiii, mo reorpadivHo MEXYIOTbH, i TIOB'SI3aHUX 3 HUMU OPTaHi3alliil, 1o Aif0Th y TEBHii cdepi, XapakTepu-
3YIOThCS CIIJIBHOIO AiSIJIBHICTIO Ta B3aEMOONOBHIOIOTh ofuH oxuoro. Ilizuime M. IToprep [2, 3] 3anposa-
IMB MOHSATTS 1HHOBAIIITHOTO KJacTepa K reorpadiuHoro o6’eJHaHHS B3a€MO3aJeKHUX KOMIIAHIH, sIKi He
TIJIBKM KOHKYPYIOTb OJUH 3 OIHUM, ajie TAaKOX CIiBIPalOOTh.
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Kpim 116010, KJIacTEp Ma€ CITKOBY CTPYKTYPY, IPOHU3aHY TOPU3OHTAIbHUMU 1 BEPTUKATBHUMU B3AEMO-
3B’A3KaAMU MiX TiNPUEMCTBAMU OCHOBHOI Taay3i i 06CAyroByI0OYNMEU BUPOOHUITBAMHU, iH(PPACTPYKTYP-
HUMU Tocayramu. [le 3HaUHO Bi/IPi3HSETHCS Bijl BITUN3HSIHUX YBJIEHb IIPO TEPUTOPiaJbHO-TaNy3eBi KOM-
IUIEKCH, K, AK TIPABUJIO, MOHOJITHI i He iHTErpyTh 06CayroBytodi BupobHuITBa [4].

Merta po6oTH: Ha TMiICTaBi PO3MIAHYTUX TEOPETUUHUX OCHOB, THIIY MPOCTOPOBOI CTPYKTYPU peKpeartiii-
HOI cucTteMu B Mexkax IloaTaBebKoi 06J1aCTi, 3aIPOIIOHYBAaTH OCHOBU METOAMYHOIO IAXOAY 40 BU3HAYEHHS
YMOB 1 MOKJINBOCTEH Ta MOJAJbIIOTO CTBOPEHHS Pi3HOTO PiBHS KJacTepiB.

OCHOBHUW MATEPIAN

Kosxnuit perion (uu agminicrparuaa 06jacTb) YKpaiHu Ma€ ¢Boi 0COOJIMBOCTI, K IIPUPOJHI, TaK 1 aH-
tpomorenHi. i ocobmuBocti 6yayTh hopmyBatu cructemy obMekeHb (BHYTPINTHIX 1 30BHIIIHIX), IO BPaXo-
BYIOThCS TIpH (DOPMYBAHHI CUCTEM JKUTTEAISLIBHOCTI JiouHnu. OcoGIMBOCTI TAKOTO «30BHINIHBOTO» CBITY
110 Bi[HONIEHHIO 10 PeKpealiiHol cicTeMU PETIOHY BiKe MOCHIKyBanucs Ha npukiaaai [oaraBcbkoi 06-
JlacTi, B Pe3yJabTati 1[bOTO BU3HAUEHWH TUI IIPOCTOPOBOI CTPYKTYPH PeKpealiiiHol cucTeMH JaHOTO perio-
Hy [3, 6,7, 8]. OTpuMaHi pe3ynbraT CBifiuaTh, 1110 32 MOXOJXKEHHSM (TeHe31MCOM) peKpealliiiHa cucTema
[TosntaBechKOi 06TACTi HAJIEKKUTD JI0 THITY, IKUiT HA3UBAETHCS MapaieabHuil. To6To crucrema, sika (OPMyEThCS
MapajeIbHO 31 3POCTAHHSAM MiCT, PO3BUTKOM CHCTEMOYTBOPIOIOUMX 3B’SI3KiB i ()OPMyBaHHSAM TPYIIN B3aEMO-
MOB’SI3aHUX MICT, 1[0 € XapaKTEPHUM JIJIsS OCOOJINBO CHPUSTIUBUX MTPUPOIHUX YMOB JIJISI PO3CEJIEHHS, 1 sIKa
Ma€, BHACJIJIOK 1IbOTO, CTPYKTYpoopMyIoue 3HAUCHHS JIJIT CUCTEMU PO3CeeHHs. AHAJI3 TPUPOAHUX KOM-
noHeHTiB cepenoBumia IToataBchbkoi 0061acTi a€ 3MOTY BCTAHOBUTH TUI PEKPEANIRHOI CHCTEMHU JaHOTO
periony 3a KoHpirypalli€io, a caMme BOHA HAJIEKUTH MEPEBAXKHO /10 JIHIHHOTO TUITY (TIPUB’SA3aHa /10 TOTYXK-
HUX BOJOTOKIB YM MOPCHKOTO y30epe:ksKsi i Ma€ JBa MiATHIIN: KOMIO3UIiiHA Bich cMMeTpUYHA (B3I0BXK
piuKM) i T03BOJISIE CUCTEMI PO3BUBATUCS Y BOX HANPSIMKaX, KOMIO3UIliiHA Bich acuMeTpruyHa (MOPCHKE
y30€epesKKs), PO3BUTOK SIKOI MOKJIMBHI JIMIIE B OJHOMY HAIPSIMKY.

[Tpornozutiii 3 hopMyBaHHS peKpeariiiHO-TyPUCTUYHUX KJIACTEPIB BPAXOBYIOTHh MOJOKECHHS METOL0JO-
TiYHUX OCHOB 3 (hOPMYBAHHS MPOCTOPOBOI CTPYKTYPHU, PEKPEAIiTHIX CUCTEM PiBHS PETiOHY YM ajiMiHiCcTpa-
TUBHOTO PaiiOHY i MalOTh HACTYIHUN BUTJISI.

Ilepiuii 3 eraniB — aHaJiTUYHUH, 11epeadadac IMPOBEACHHS JOCIKEHD 13 METOI0 BUSBJICHHS HAsBHOCTI
YMOB, 200 TIOTEHIIIIHUX KOHKYPEHTOCITPOMOKHUX KJIACTEPiB, Ha OCHOBI aHAJI3y KOHKYPEHTOCITPOMOKHOCTI
M IMTPUEMCTB, 10 BXOASATH y KiacTep. Ha manomy erari peasmi3yioThCsi HACTYITHI KPOKH:

— BU3HauYeHHs TeorpadivHoro MOJOKEHHS, PEKPEAIiiHOTO Ta TYPUCTUYHOTO TIOTEHITiaNy, TSKiHHS TO-
ATy HA iIHHOBAI[IWHUN MPOIYKT;

— eKCIIEPTHUM METOIOM BU3HAUYATHCS TTapaMeTPH, MO SIKUX Ti ab0 1HII MiANPUEMCTBA MOXYTh OyTH
BiZiHECEHI 10 AMpa KIacTepa,;

— BU3HAYAIOTHCS MOKJIUBI MeXi MailOyTHbOTO KJIacTepa;

— BUSIBJISIETBCS SIAPO KJIaCTePa, BUSBISIOTHCS 3B'SI3KU yCEPEIUHI KIacTepa, Mo 00yMOBIIOTh HOTO PO3-
BUTOK, y TOMY YnCJi (hiHAHCOBUI TEHTP, HAYKOBO-IOCJIiIHI IIEHTPH, OCBITHI yCTaHOBY;

— NMPOBOAUTHCS CTPATETIUHWIT aHAI3 BUSBIECHOI MOJIEJI KJacTepa, BU3HAYAIOTHCS MOr0 CHIbHI i cyabKi
CTOpPOHH.

HacrynHuii etan — oiiHka eeKTUBHOCTI AisLIbHOCTI Kiactepa. JlaHuil etan mpHUITycKae po3poOKy ciie-
Hapilo JOBTOCTPOKOBOTO PO3BUTKY KJIACTEPA, Y TOMY YHCJi MPOTHO3iB (DYHKIIOHYBAHHS 32 OKPEMUMHU Ha-
MPSIMKaMU.

[Tpu ymopsiikyBaHHI TPOCTOPOBOI CTPYKTYPH PEKpealiiiHol cucteMu [afsibKoro pailoHy BUHUKAE MOX-
JIUBICTh BU/IIJIEHHS TePUTOPill /JIs1 KOHIIEHTPallil peKpeaiiifHo-TypUCTUYHOTO TTOTOKY TYPHCTIB, TIPU TIPO-
BeJlCHHI IIEBHUX PO3PaXyHKIB 3a TPUBAIICTIO MepeOyBaHHs PEKPEaHTIB Ta TYPHUCTIB € MOXKJIUBICTh BUILIN-
TH YMOBHI MeXi TypucTH4HOTO KiacTepy. OCHOBOIO /I/IT PO3TAIIyBaHHS KIACTEPHUX YapyHOK Ha TEPUTOPii
lapsmproro anMiHicTpaTuBHOTO paitony (puc. 1) € BpaxyBaHHS TPhOX BUXiJHUX KOMIIOHEHTIB: KOHIIEHT-
pamnii mam’aToK KyJIbTYPH, 30HYBaHHS PeKpealiiiHoi TepuTopii 3a TpuBajicTio mepebyBaHHS TYPUCTIB i
TUTIAMW PEKpealriiHnX pecypciB Ta TPAHCIOPTHUX KOMYHIKAIlill 3 OCHOBHUMH HANPSIMKAaMU MOTOKIB peK-
peanTiB. OCHOBHUMH 3aBIaHHSMHU JAaHOTO KJAcTepa €: MOMySpHU3alis PisHOTO BUAY TYPU3MY, CTIPUSHHS
PO3BUTKY CIMTBCHKOI iHGPACTPYKTYpH, 30€pesKeHHsT KYyJIBTYPHOTO Ta iICTOPUYHOTO HAAOAHHS HAPOY, 3a7Ty-
YeHHS IPoOMajigH 10 PallioHaJbHOTO BUKOPUCTAHHS BiBHOIO 4acy, IIpOBe/leHHS 3MICTOBHOIO JI03BLJLIS, 03-
HallOMJIEHHS 3 iCTOPUKO-KYJIBTYPHOIO CIIAAIMHOIO, IIPUPOJHUM Cepe/lOBUIILEM, OpTraHi3allis 03/[0pOBJIEH-
He HaceJIeHHS.

Merta kjactepy — HaBYaHHS, pekJaMa, iHhopMaIlisi, KOOpAWHAIisl, JOTOMOTa B PeECTpallii mimpueM-
HUIBKOI Ais/IbHOCTI 1 Garato iHIIMX 3aBAaHb, SIKi CHPUAIOTH YCIINIHINA MiSTBHOCTI CITBCBKUX IOCHOAAPIB Ta
M ATPUEMIIIB.
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Pucynok 1 — Mozenb pekpearliiiHoO-TypuCTUYHOTO KJIACTepy Y Mexkax [azsipkoro pailoHy.

BUCHOBKW

3arajioM 3ampoTOHOBaHi OCHOBYA METOIUYHOTO MiAXONY /10 BU3HAUEHHS YMOB i MOXKJIUBOCTEH 31 CTBO-
PEHHsI peKpealiiiHO-TyPUCTHYHIX KJIacTepiB 6asyIoThCsl Ha 3arajJibHUX METOHOJIOTIYHUX OCHOBaX 3 (Gop-
MYBaHHS TPOCTOPOBOI CTPYKTYPH peKPeaniiHuX CUCTEM Ha PiBHI PETioHIB UM aJIMiHICTPATUBHUX PaliOHIB.

[Tepuuii eran nepexbayae, KpiM 1HIIOTO, BUKOHAHHS KPOKIB, MOB’sI3aHKX i3 BUSHAUEHHSIM Sipa KJacre-
pa, 3B’S3KiB ycepeanHi KracTepa Ta Horo MOXJIMBUX MexX. HacTymHuii etanm — omiHKa eeKTUBHOCTI [isib-
HOCTI KJIaCTepa, IO MPUIYCKAE PO3POOKY CIIEHAPII0 TOBTOCTPOKOBOTO PO3BUTKY KJIACTEPa, Y TOMY UHCIi
MPOTHO31B (PyHKITIOHYBaHHS 32 OKpeMUMHU HampsMKamu. [Ipu ymopsjkyBaHHI MPOCTOPOBOI CTPYKTYPH
peKkpeariiiHoi cucTeMu PaliOHHOTO PiBHSI BUHWKAE MOKJUBICTD BUIIJIEHHS TEPUTOPIN A7 KOHIEHTPAIIi1
peKpeaninHo-TypUCTHIHOTO MMOTOKY TYPHUCTIB, MPU MPOBE/IEHH]I MEBHUX PO3PaXyHKIB 3a TPUBAMICTIO Tie-
peOyBaHHS PEKPEAHTIB Ta TYPUCTIB € MOKJIMBICTh BUILIUTH YMOBHI MeKi TYPUCTUYHOIO KJIacTEPY.

Haseznena Buiie Meromuka ampoboBaHa B mpoleci GyHKIiOHaIbHO-TIAaHYBaJbHOI OpraHizaiii pekpea-
1iiiHOI cucTeMu paiionHoro piBHs (B Meax lagsiipkoro paiiony IToaraBebkoi obiracti), i Moke OyTH BHKO-
PHCTAHOIO [JI BUPIIIEHHS MOAIOHNWX 3aBAaHb B iHIIUX perioHax.
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KJIACTEPHOTO TUIA (HA HPUMEPE ITOJITABCKOI1 OBJIACTH)
[TonTaBckuil HAIMOHATBHBIN TexHUYecKui yHuBepcuteT uMmenn 0. Konaparioka

ﬂaHHaH Hay4Has CTaTbsd PAaCCMATPUBACT KJIACTEPHYIO MOJE/Ib KaK NHHOBAITUOHHYIO (pOpMy OpraHmn3anuu
pereaHI/IOHHO-TypHCTH‘IeCKOﬁ AEATEJIbHOCTN PETUOHOB, KOTOPas IIpU3BaHa CYIMECTBEHHO yJY4YIIUTb yC-
JIOBUA (bOpMI/IpOBaHI/IH n (l)yHKLII/IOHI/IPOBaHI/Iﬂ TYPUCTUYIECKUX IEHTPOB.

PEKpeanuoHHas 1eATeJIbHOCTb, pEKPeallMOHHAA CUCTEMA, TypI/ICTI/I‘IeCKI/Iﬁ KJacrep

0.S. LOGVYNENKO, S. O. SHRAMKO

DESIGN FEATURES OF CLUSTER TYPE RECREATIONAL SYSTEMS (AS AN
EXAMPLE OF THE POLTAVA OBLAST)

Yury Kondratyuk Poltava National Technical University

The given paper deals with the organizational innovative form of recreational and tourist activities of regions
calling to considerable improvement of terms and conditions of the tourist centers formation and operation
as a clustered model.

recreational activities, recreational system, tourist cluster
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Oupecckas rocyaapcTeeHHas OKAAEMUS CTPOUTENLCTBA M APXMTEKTYPbI

YCUNEHUE OTKOCOB C MOMOLLbIO BYPOUHBEKLIMOHHbIX CBAH,
AOMNONHUTENIbHO ANCNEPCHO-APMUPOBAHHDLIX

CTaThs TIOCBAIIEHA aKTYaabHOH TeMe COBEPITEHCTBOBAHNS TEXHOJIOTHU YCTPOHCTBA Gy POMHDEKIIMOHHBIX
cBait. B paboTe mpuBeieHBI Pe3yIBTaThl NCCIETOBAHNI TEXHOJOTMYECKUX CBOHCTB GETOHOB, TPUMEHSAEMBIX
T yCTpoiicTBa 6y POMHBEKITMOHHBIX CBall, ANCTIEPCHO-aPMUPOBAHHBIX TTOJTUMEPHON (puOPON pH MCTIOTD-
30BAHUM WX JISI YKPEIUIEHUST OTKOCOB. PacCMOTPEHBI 9KCILTyaTallMOHHBIE TTOKA3aTENN 3HAYECHNUST, KOTOPbIE
CYIIECTBEHHO BJIMSIOT HA TEXHOJIOTUIO yCTPOUCTBA OYPOMHBEKIIMOHHBIX CBAll M MOCAEAYIONYI0 NX JKCILIY-
aTaluio MPU yCUJIEHUH OTKOCOB. [[PEITIOKEHO yIyumnTh TPOIHOCTH Ha PACTSIKEHWE TP M3rnbe 1 Ha Cpe3
MCCIIelyeMBIX CBAall ¢ MOMOTIBIO IOMOJHUTETBHO AMCIIEPCHOTO apPMUPOBAHUS COCTaBa CBAW MOJTUMEPHOM
dubpoit n MoguduIIpyomux 106aBok. [IpoBefeH SKCIePUMENT TI0 OTIPeIeIEHHI0 BIUSHNS BapbUPYEeMBIX
(hakTopoB Ha KMccTeyeMble TTOKa3aTen. B cTaTbhe BBITIOMHEH aHATNS TIOJTYYEHHBIX 9KCIEPIMEHTATbHBIX
PE3YJIBTATOB C MOMOTIBI0 MATEMATHYECKOTO AHATM3A U OTIPEeTEeHbl MOM0KUTENbHBIE BBIBOJIBI TIPOBE/IEH-
HOIl paboThl.

0y pPOUHBEKIMOHHBIE CBaH, oJUMepHast puldpa, HHbEKIUS, TEXHOJIOTHYECKHE apaMeTPbl

OTnesbHbIE 3/aHKMS M COOPY/KEHUS B TOPOAX M MOCENKaX € XOJMHUCTOH MECTHOCTBIO HAXOAATCA BOTM3H
OTKOCOB. B pe3ysbraTe BAusHUS aTMOCHEPHBIX OCAIKOB U TEXHOTEHHBIX BOJ 3T OTKOCHI JIe(pOpMUPYIOTCH,
1 Kak pe3yJspraT AeOpMHUPYIOTCS OCHOBAHUMSA MOJ ATUMM 3AaHUSIMU. B utore 06pas3yiorcss HepaBHOMEP-
HbIe 0CaZiKi (DYHIAMEHTOB, YTO MOKET IIPUBECTU K Pa3PyNIAIOIINM HArpy3KaM B KOHCTPYKITMW 3/IaHMUS.

WsBecTen I.[e.]IbIﬁ PAL TEXHOJOTHYECKUX IIPMEMOB, HAalIPpaBJI€HHBIX Ha IMOBBIMICHHE yCTOfI‘IHBOCTH OTKO-
COB. OZ[HI/IM "3 BbICOKOI—)(l)(l)eKTI/IBHbIX TEXHOJIOTUYECKUX TTPHUEMOB TIPH MOBBINIEHUN IETOCTHOCTU OTKOCOB
SIBJISIETCST aDMUPOBAHME OTKOCOB OYPOMHBEKIIMOHHBIMU cBasiMu (puc. 1).

BypOI/IH'beKHI/IOHHbIe nJjan, Kak UX 49aCTO Ha3bIBalOT,
«KOpPpHEBHUAHbIE CBan», MOCJIEJHNUM Ha3BaHUEM O6H3aHbI
(dbopme Tena, KOTopoe OHHM 06Pas3yloT B IPyHTE, a TaKkKe
(popme cBaliHBIX CTBOJIOB, UMEIOIIUX T10 JIJTUHE MHOTOUKC-
JIEHHbIE MECTHDBIC YIINPEHUA, TIOJTy4a€MbI€ IIPU HarHeTa-
HUU PacTBOpa B CKBAKWHY MO AaBieHueM [1].

C nomotipio 6yponrbekiinoHHbx cBait (BUIC) mMox-
HO MPOBOAUTH YCUJIEHUE OTKOCOB 0e3 pa3paboTKu KOT-
JIOBAHA W HAPYIIEHUS €CTECTBEHHON CTPYKTYPHI TPYH-
toB. [IpuMeHsIeMoe JIJIst UX yCTPOIcTBA 000pyA0BaHKE HE
cosjaeT IUHAMHUYECKUX BosieiicTeuii. ObopymoBaHue,
IpUMeHseMoe pU IPOU3BOACTBE PaboT, MajorabapuT-
Ho. IIpu ycuieHnun ocHOBaHUN M (DYyHIAMEHTOB OHO MO-
&KeT OBITh YCTAHOBIEHO KaK BHYTPH MOMETIEHS, TaK U B
€To TOABATHHON YACTH.

[IpuHIMT apMUPOBAHKSI OTKOCOB Oy POUHBEKITMOHHBI-
MU CBasIMHU TIOIpa3yMeBaeT MHOTOUNCJIEHHOE PACHOJIO-
JKeHMe cBall 1o Bceil muomiaau. [Ipu takoM pacmomoxe-
HUW T[e1eCO00Pa3Ho MPUMEHITh CBAaW MAJIOTO [HaMeTpa

BUC coenuneHnnle
POCTBEPKOM

Haknonnast BUC

Pucynok 1 — ApMupoBaHue 0TKOCOB 6y POMHBEKITH-
onusiMu cBasimu (BUC).
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(80-150 mm). OTsinunTesIbHOI 0COGEHHOCTHIO OYPOUHBEKIIMOHHBIX CBAll MAJIOTO [UAMETPA SIBJISETCS ap-
MUPOBaHUe, COCTOSIIIEE U3 OJAUHOYHOTO CTEPIKHSL.

Tak Kak OypPOMHBEKIIMOHHBIE CBAM B TAKMX YCJOBHSX, KaK MPABUJIO, YCTPAUBAIOT TIOJ] YTJIOM K BEPTHKA-
JIM, TO B CBasgX BO3HWKAIOT M3TUOAIOINIME W cpe3aloline Harpy3KH.

OtcyrcTBre 06bEMHOTO apMUPOBaHUS OYPOUHDBEKIIMOHHBIX CBAll CYIECTBEHHO CHUXKAET COTPOTHUBIIE-
HUe TeJla CBaW ATUM Harpy3kaM. JTO MOXKET MPUBECTH K CJAEAYIONUM fredexrTam:

— 3HAUYUTEJIbHOMY HOBBIIMIEHUIO TPOHUIIAEMOCTHU 6eTOHa;

— KOppo3uu OeTOHA W apMaTyphi;

— YMEHBIIEHUIO Hecylieil cocoOHOCTH CBail, BIIOTh 10 TIOTEPH HeCyIlel Criocob6HOCTH.

B nannoit pabore Oblja MpeANPUHSITA TOIBITKA MOBBICUTH MPOYHOCTHBIE XaPAKTEPUCTUKU OYPOMHDBEK-
[UOHHBIX cBail. [TOBBIIEHE TAKUX XapaKTEPUCTHK MPOUCXOIUIO 32 CUET BBEAEHUST B GETOHHBIE CMECH
MoaupUIUpPYOMNX 100aBOK, a TaK;Ke BapbUPOBAHUS MOAYJs KpyHmHOCTH Trecka. Mexomast us aroro, chop-
MyJIMPOBaHa [eJb paGOThl — TOBBINIEHIE TIPOYHOCTHBIX XapaKTEPUCTUK OYPOMHBEKIIMOHHBIX CBail 3a cueT
BBeJICHUsI B OETOHHBIE CMECH MOAMMDHUIMPYIONINX KOMIIOHEHTOB. [[J1s1 3TOr0 OBIIO MPEAJIOKEHO JAOTOMHH-
TeJIbHO apMUPOBaTh GETOHHYIO CMeCh, U3 KOTOPO# TOTOBHUTHCS CBasl, TAK HA3bIBAEMBIM BTOPUYHBIM apMU-
poBaHueM [2]. B kauecTBe JOTOJHUTENBHOTO (BTOPUYHOTO) apMUPOBAHUS TIPeJIaraeTcsi CIoIb30BATH
JMCIEPCHO PaclpeieJIeHHY0 B TeJie cBau TmognMepHyio ¢ubpy [3].

BblT IpoBeIeH 9KCIIEPUMEHT 110 MCCIEJOBAHUIO CBOMCTB OETOHOB, MpeHa3HAYCHHBIX JIJIsI YCTPOHCTBA
OYPOMHBEKIIMOHHBIX CBall JOMOJHUTENBHO AUCIEPCHO-aPMUPOBAHHBIX TMTOJUMEPHOU (huOPOIi.

IKCIepUMEHT MPOBOAMJICS M0 HECUMMETPHYHOMY D-onTnMasbHOMY Tpex@aKkTOpHOMY ILIaHy. Bapbu-
POBAJIMCh TP TEXHOJOTHYECKUX TTapaMeTpa, KOTOPbie [00aBIsINCh B OETOHHYIO CMECH:

1. Konuuecto mosmumponuienosoil ¢pubpsr Baucon, x, = 400 rp/m® roToBoil pacTBOpHOIl cMecH ObLTO
HpuHATO 3a cpepnuil yposenb (X, = 0). CoorserctBenno x, = -1 = 200 rp/m% x, = +1 = 600 rp/m*. To ectb
X, =400 £ 200 rp/m® roToBOIl pacTBOPHOI cMecH.

2. Komyectso deppocununud, X, = 5 £ 5 M. 4. (KOIMYECTBO MACCOBBIX YacTell 3aMeHAIONUX YacThb 1ie-
MEHTa, TO €CTb AOIIyCTUMAA I'paHUIla YaCTHU 1IEMEHTa — 90 M. ‘{.), TIbIJIb Ta300YUCTOK — OTXOJbI ITPOU3BO/I-
cTBa, 0OpasymIrecs Ha 3aBogax (eppocIIaBoB.

3. 3epHoBOii cocTaB necka, X,: Tonbko Meskuii necok (M) ¢ moaynem kpymnocru 1,1 (x, = -1), cmech nec-
koB (M/K) B coornomennu 1:1 (x, = 0) u kpynupiii necok (K) ¢ momynem kpynnocru 2,1 (x, = +1).

Bce akcrnepuMeHTaNbHBIE HaHHbIE TTOBEPTAJUCh MHOTOCTAIUITHON MaTeMaTn4ecKoil 00paboTke B CHUC-
teme COMPEX-99 (OTACA).

B xoze nipoBesieHNsT aKCIIEpUMEHTA OIIEHUBAJICS TAaKOW BaXKHBIN dKCILTYyaTallMOHHBIN 1TOKA3aTesab PacTBO-
pa BUC kak mpouynocts Ha pactsxenue npu usrube (R, ). OanodakropHbie 3aBiucuMOCTH, 0TOOpaKa-
IOIKE BIUAHNE BapbUPyeMbIX (DaKTOPOB cocTaBa Ha R, | B 9KCTpeMyMax, MOKa3aHbl Ha puC. 2.

W3 mosrydeHHBIX PE3yIbTaTOB MOJKHO CIEJATh BBIBOJ, YTO 3aMeHa YacTU IleMeHTa B pactBope (eppocu-
JIMIMEM, a TakKe BBeJeHUe (GUOPHI MO3BOJISIIOT YBEJNYNUTh YPOBEHD 9TOr0 Ba)KHOTO MOKA3aTE sl KAueCTBa.
Tax, 3a cuer Benenus 10 m. u. peppocnnnius R, | ysenmunsaercs npumepno na 0,7 MIla. 9to cocrasssger
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Pucynok 2 — Biusinue BappupyeMbix (pakTopoB cocTaBa AUCHEPCHO-aPMIPOBAHHOTO [[eMEHTHO-TIECYAHOTO PacTBOPA
BUC na mpounocTs Ha pacTskenue npu usrube (MIla) B 30HaX MaKCUMaJbHBIX U MUHUMAJIbHBIX 3HAYCHWI.
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Ycunetme oTKOCOB € NOMOLbIO BYPOMHBEKLMOHHBIX CBAM AOMONHUTENLHO AUCMEPCHO-APMUPOBAHHbIX

1417 % npupocTa 1Mo cpaBHEHUIO ¢ cocTaBaMu 6e3 peppocuanims. 3a cueT U3MEHEHUS JI03UPOBKU (Hub-
put o1 200 10 600 rp/m* R, , yBennuusaercs npumepto Ha 0,8 MIla nmu na 15-19 % 1o cpasnenuio ¢ cocra-
Bamu 1ipu Kosimdectse Gubpsr 200 rp/mS,

BoLio uccnenoBano Biausine BapbupyeMbIX (GAKTOPOB cocTaBa leMeHTHO-Tecyanoro pactsopa bUC ma
BEJINYMHY MPOYHOCTU HA CPe3. AHATU3 MOJYYEHHBIX Pe3yJIbTATOB MO03BOJISIET CKA3aTh, UTO YBeJUYEHUE
103UPOBKY (DUOPHI BHI3BIBAET PE3KOE yBETMUEHIE R, —Ha 10..11 MIIa. 3amena yactu nementa ¢eppocu-
JIUIUEeM TaKKe MOJIOXKHUTENbHO CKAa3bIBAETCS HA aHAJU3MPYEMOM I0Kazarese Kadectsa. [Ipu aTom Makcu-
MasibHBIN 9(hdeKT nocTUraercs npu BBeeHUH J...6 M. 4. MoauduKaropa. 3aMeHa MeJKOro Mecka Ha CMecCh
MIEKOB WJIM KPYIHBIA TakKkKe CIOCOOCTBYET MOBBINEHUIO TIpouHOocTH Ha cpe3 (Ha 9..10 MIla). [lpuyem, us-
MEHEHNIe ypOBHsI R HOCHT xapakrep, GJIV3KUI K JIMHEHHOMY.

PaccmarpuBas BIMSIHUE COCTaBa Ha PacTsKeHHe TP U3rnbe W MPOYHOCTH HA Cpe3, MOKHO CKa3aTh, YTO
PaKTUYECKU BCe TOKasaTe, UCCAe[0BaHHbBIE B pab0OTe, MMEJIN JOCTATOYHO BBICOKWIT YPOBEHD JaHHOTO
nokasareys kauectsa (Boime 4 MIla — npu usru6e; soine 40 MIIa — Ha cpes). C 60bII0i 10CTOBEPHOC-
THI0O MOJKHO CKa3aTh, 4TO 9TO JOCTHUTANOCh Ojarofapsi IpUMEHEHHIO JUCIIEPCHOTO apMUpOBaHus. Bo Bcex
OIbITaX 03UpoBKa (Hubpsl He Gbiaa Hike 200 r/M>,

Ha ocHoBanuu TIpoBe/IeHHBIX UCCAEMOBAHUN MOKHO C/IeJIaTh cleAyloniue BhIBOIBI [3]:

1. JlomoJiHUTEIbHOE AUCTIEPCHOE apMupoBaHue (Hubpoii, BBeeHe (GeppOCHIUIINS U M0AOG0P KPYITHOCTH
IecKa MpU COXPaHEHWU Ha HEOOXOAMMOM YPOBHE TEXHOJOTHUYECKUX MAPAMETPOB CMECH YJIYUINAeT IKCILTY-
aTaIlMOHHbBIE MOKa3aTeJn 6eTOHAa OYPOMHBEKIIMOHHBIX CBail, MPUMEHSIEMbBIX IPH YCUJIEHUN OTKOCOB.

2. TIpouHOCTh Ha pacTsiKEHUE MPU M3rnbe Ha MaKCHMaJbHBIX YPOBHIX KOMIUIEKCA BapbUPYEMbIX (Hak-
TOPOB MOKeT ObITh yBeJindueHa B 1,5 pasa 10 CpaBHEHWIO CO CTaHAAPTHBIME GETOHAMHE, TPUMEHSIEMBIMU B
Oy POUHBEKIHOHHBIX CBasIX.

3. IIpoyHOCTh Ha Cpe3 Ha MaKCUMAaJbHBIX YPOBHSX KOMILJIEKCA BapPbUPYEMbIX (DaKTOPOB MOXKET OBITH
yBesandeHa B 1,76 pasza 10 CpaBHEHUIO CO CTAaHIAPTHBIMU OETOHAMU, MPUMEHSIEMBIMU B OYPOUHBEKI[HOH-
HBIX CBasX.
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I. K. BIYEB

IMOCUJEHHAI YKOCIB 3A JJOIIOMOTOIO BYPOIH'€KIIMHNX TAJID,
JOIAATKOBO IMCITEPCHO-APMOBAHUX

Onechka Jep:kaBHA akageMist OYAIBHUIITBA 1 apXiTeKTypu

CraTTs HpHUCBsiYeHa aKTyalbHill TeMi BIOCKOHAJIEHHSI TEXHOJOTI] yIamTyBaHHst OYpOiH eKIiHHNX Hatb. Y
po6OTI HaBeeHi Pe3yIbTaTH AOCTIIKEHb TEXHOJOTIYHUX BIACTUBOCTEH OETOHIB, IO 3aCTOCOBYIOTHCS JJIS
MpUCTPOTo GYPOiH' EKMITHNX Malb, IUCTEPCHO-APMOBAHUX MOTIMEPHOIO (hi6POIO TPU BUKOPUCTAHHI iX I
3MillHeHHS yKOCiB. PO3IJIsiHyTO ekcilryaTaliiini IOKa3HUKY 3HaYeHHs, gKi iCTOTHO BIIJIMBAIOTh HAa TEXHOJIO-
rifo yramTyBaHHsa OYpoiH €KIITHIX MaJb i TMOAAJIBINY iX eKCIIyaTaIliio TP MOCUIEHHI YKOCIB. 3ampomnoHo-
BaHO HOJIIMIIMTYA MIIIHOCTI Ha PO3TAT IPH BUTHHI 1 Ha 3Pi3 AOCTIKYBAHUX [1aJb 32 JJOIIOMOTOIO 10[aTKOBO
JMCTIEPCHOTO apMyBaHHsI CKJIAJy MaJi mosiMepHoio (Gibpoio i Moandikyounx nobaBok. [IposeneHo excrepu-
MEHT M0 BU3HAYEHHIO BIINBY BapiiioBaHUX (haKTOPIB Ha JOCTIIPKYBaHi TOKAa3HUKI. Y CTATTi BHKOHAHO aHAJi3
OTPUMAHUX eKCIIePIMEHTAIBHUX PE3yJIbTATiB 32 JI0TIOMOTOI0 MATEMATUYHOTO aHAJi3y Ta BU3HAYEHO MO3U-
TUBHI BUCHOBKH MPOBeIEHO pobOTH.

OypoiH'exuiiini maji, momimMepHa (iGpa, iH' €KILisl, TEXHOJIOTIYHi TapaMeTpH
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I. K. BICHEV

REINFORCEMENT OF SLOPES BY CAST-IN-SITU BORED PILES IN ADDITION
TO DISPERSED AND REINFORCED ONES

Odesa State Academy of Civil Engineering and Architecture

The paper is concerned to the hottest topic of sophistication for the processing of cast-in-situ bored piles.
There are findings of the investigations of the concrete manufacturing used for the structure of dispersed
and reinforced cast-in-situ bored piles with a polymer fibre used for the slope protection. The operation
indices effect substantially on the structural processing of cast-in-situ bored piles and their following
operation at the slope protection have been considered in the paper. The tension strength at bending and to
the investigated piles cutoff has been offered to upgrade by means of additional pile dispersed reinforcement
by a polymer fibre and modifying additives. The experiment for the determination of the effect of varied
factors on the investigated indices has been performed. The obtained experimental findings data have been
analyzed by the mathematical analytical treatment and the positive conclusions of the carried out
investigations have been determined.

cast-in-situ bored piles, polymer fibre, injection, operating properties
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HepKackkuit fepXaBHUIA TEXHONOTIYHMIA yHiBEpCUTET

AHAJII3 3AXOAIB 3AXUCTY BEPEFOBOI JIIHII BIA PYUHYBAHHS

B cratTi po3ristHyTo (hakTOpH, M0 BILIMBAIOTH Ha pyHHYBaHHs Gepery piuku. HaBeaeHo 3aX0u MO 3aXUCTY
6eperosoi minii Bix pyiinyBamus. [IpoBeneHo ananis 6epero3axncHNX CIOPY i MaTepiasiBs, MO 3aCTOCOBY-
10ThCSI TIPH YJIAIITYBaHHI OePeroyKpirIiooyrx CIopy/L.

Geperosa JiHist, 60KOBa epo3is, 6eperosaxucHa cnopyaa, 1amoa, MmipHa CTiHKa

NMOCTAHOBKA MPOBNEMMU

Piukn BUKOHYIOTH BeJWYE3HY PYHHIBHY, TEPEHOCHY 1 aKyMyJIATHBHY poOoTy. BomHi moToKM pivox €
HaiiOiIbII AMHAMIYHUMHI CHCTEMaMH, 10 3MiHIOIOTh peabed 3eMHOI moBepxHi. B mporeci hopMyBaHHs
piuKOBUX MOJINH BifOyBaeThcs eposiiiHa misibHicTh. Ha moyaTkoBill cTamil yTBOPEHHS HOJUHY IepeBa-
JKae JJOHHA eposid. B ueil mepiog pika nparte BUPOOUTH CBIll 103J0BKHIN 11podinb piBHOBAru, T06TO BU-
PIBHSTH peJibed JHA B3OBXK Tedil 70 TOTO PiBHS, KOJIM BoJAa BKe He Oyje posMuBaTu AHO. I1o Mipi BUpOG-
JieHHsI podiso piBHOBArK i MOCTYIIOBOroO MocabyeHHs TTMOMHHOI epo3il 3HAUHO MOCUITIOETHCsT HOKOBA,
sIKa HallpaBJieHa Ha posuupeHHs posiuau. CaMe TOzl i BUHMKAE 3arpo3a pylHyBaHHs Oeperosoi JiHii
(puc. 1) [11].

PosButok Bogomninnsg Moxe
MPU3BECTH 10 3HAUHOTO TIEPe3BO-
JIOJKEHHS IPYHTIB Ta IifiiioMy piB-
HiB IPYHTOBMX BOJl Ha TpHbepesk-
HUX TEPUTOPISX, 110 B CBOIO 4epTy
3arpoXky€ aKTUBi3ali€lo 3CyBHUX
poleciB Ta pyliHyBaHHSIM Oepe-
rosol Jsinii kpyTux cxumuis. Tak
BifOymocst 3 6eperoBoIo JiHIED
KpeMeHUyTIbKOTO BOIOCXOBUIIA Y
Yepkacbkomy paiioni Bocenu 2010
POKY, i€ BibyBcsi 3cyB i 50 M bepe-
roBoi i obBaIMIOCs Y Piuky. Pucynox 1 — PyitnyBauns Gepery mij BinBom 60koBoi epoaii.

AHANI3 OCTAHHIX OOCHIOXEHb | NYBIKALIN

ITuranHaM 3axucTy OeperoBoi JiiHiil Big pylHYBaHHS 1 PO3POOKOI0 iHKEHEPHUX 1 MPODITAKTUIHIX 3a-
X0/IiB 30epexkeHHs OeperiB 3aiiManoch i 3aiiMaeThest Gararo mposiguux BueHux: 1. C. Moiicees, I. B. Coxo-
noB, A. I1. TTak, A. €. Asapkosuy, JI. II. Muxaiinos, B. /I. HoBoxewnin, A. I1. ITaBios, @. I1. CaBapeHchkuti,
b. I’ Typ’es Ta inmii.

OcCHOBHI HOPMH TI0 TIPOBEIEHHIO GEPEro3axMCHIX 3aX0/iB i BUAN OeperosaxucHuX cropys Bkasatno B8 JIBH
[1] Ta CHulI [2, 3].
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B. M. Benuuko, J1. O. Kyueson

Lt

[TposiBuIN JiTEepaTypHUIl OTJISA, NOCAIAUTH, SKi iICHYIOTDh 1 HailyacTillle BUKOPUCTOBYIOThCS 3aXO/M 1
Marepiajiu JIJis 3aXUcTy OeperoBux JIiHill BiJi arpeCUBHOTO BILTUBY PiYKOBUX BO/I.

BUKNAOEHHA OCHOBHOIO MATEPIATTY

3a [1] Ha #insgHKAX, /16 OCHOBU CXUJIIB PO3MIllleH] Ha KOHTAKTaX 3 BOAHUMU J3epKajJaMi Pidok, Geperosa-
XUCHI CIIOPY/IU 3aCTOCOBYIOTH Y CKJAJi POTU3CYBHUX i MPOTHOOBATBHUX 3aXO/iB 1 B 3aJI€KHOCTI Bil (PyHK-
MiOHAJIBHUX 1 KOHCTPYKTUBHO 0OYMOBJIEHUX 0COOMUBOCTEN POOOTH TOAINAIOTH Ha:

— beperosaxucHi, OTOPOKYBa/bHI, IPOTU3CYBHI Ta CHemialbHi — B 3aJ€KHOCTI Bijl [iJTbOBOTO TIPH3HA-
YeHHS,

— 3eMJIsiHI, 6ETOHHI, 3aJ1i30- Ta acanbroOeTOHHI, KaM'sTHi, JepeB’siHi, cTaneBi, i3 MTyYHUX MarepianiB i
KOMOIHOBaHI — B 3aJIEKHOCTI BiJl MaTepiady KpillJIeHHS,

— aKTHBHI ab0 HAHOCOPETYJIIOBAJIbHI Ta MacUBHI abo XBUJI€3aXMCHi; HAMIpHI Ta Oe3HAITipHI;

— TpaBiTalliliHi, MaJaboBi, THEBMAaTUUHI, Ti/PaBIidHi;

— BEePTUKAJIbHI, YKICHI Ta 3MilllaHi, a TaKOK MOTEePeYHi Ta MO3/I0BXKHI.

3a [2, 3] nus 3axucty OGeperiB BiJl pylHYBaHHS 3alPOIIOHOBAHO YJIAIITYBAHHS PYCJIO PETYJIOIOUNX CITO-
pya. [lo HUX BiHOCATBCS MTIOpU (KOPOTKi HE3ATOIIIOBAHMX HAIiB3araTu), 1[0 BCTAHOBJIIOIOTHCS i jes-
KMM KYTOM JIO Tedii i TaKUM YHHOM 3a0e31euyoTh 3aXucT OeperiB BiJ po3MuBy. Beperosi kpirmients i rpebui,
10 3a6e3mevyoTh 3aXUCT OeperiB Bil po3MuBY i pyiiHyBaHmHs Tevieio i xpussiMu. HamiBzaratu — morepeyi
BUIIPAaBHI CHOPYAU PycJa, o 3a6e3Meuy0Th BUNPABIECHHS Tedil i CTBOPEHHS CYAHOXIAHUX TJIUOWH.
HacxkpisHi criopyzau, 3BefieHi /751 peTyJI0BaHHS pycsa i HAHOCIB MIJISIXOM TIePepO3TOAiay BUTPAT BOAHU IO
IUPUHI pyciia i cTBOpeHHs Gijist Oepery croBinbHeHUX (110 He PO3MUBAIOTH) IMBUAKOCTEH Teuil.

3a [5] mist 36epeskerHs OeperiB Biji pO3MUBAHHS PIYKOBUMHU BOAAMK iX YKPIILIIOIOTh OPYKYBaHHSAM Ka-
MeHeM Ha MOXOBi abo TmiebeHi, BUMOIYBAHHIM Y TIOTOBUX KJIITKAX Ta 3HOBY JK TaKW OYIyBaHHIM AaM0 i
HaliB3arat, 10 CIPSIMOBYIOTH Tedito (puc. 2).

Ha ysirayTnx 6eperax 6yayioTh namM6Ou, a Ha OMyKINX —
HamiB3araTu 3 (aliuH, KaMeHio, OeTOHY.

Sk mpoTnoGBanbHi 3aTpUMyIOUi Hepero3axmcHi Cropy-
ou [1, 4] 3acTOCOBYIOTH MiATIPHI CTIHKW BEPTUKAIBHOTO
npodinto abo HamiByKicHOTO THIy. 32 BUIOM TipoO-
TEeXHIUHI MiAMPHI CTIHKA TOAIMAIOTHCS Ha TpaBiTaIliiHi
Ta MIyHTOBI i masesi [3]. Ilepmri 3BoAsSThCSA HA HECKeJIb-
HUX i CKEJIbHUX OCHOBAaX, BUKOHYIOTHCS B OCHOBHOMY 3
MOHOJIITHOTO ab0 306ipHOTO GETOHY 4M 3a/i300€TOHY.
[TizmipHi CTIHKM IBOTO BUAY, K IPABUJIO, BXOJAATH /10
CKJIaJly CIOPY/ HaMipHOTO (DPOHTY TiAPOBY3JiB, IPH-
JaJbHUX cropy i HabepeskHux. IiAmpHi CTiHKK ApyTO-
TO BUJY 3BOJATHCSI HA OCHOBAX, IO AOIYCKAOTh 3aHYPEH-
HS IIMYHTY YU TaJi, SKi BXOJASTh y CKJAJ MPUYATbHUX
criopyi, HaGepe:KHUX Ta iHITKX TiPOTEXHIYHUX CIOPYI.

Cepen MaTepialiB, sIKi 3aCTOCOBYIOTBCS JIJISI 3BE/ICHHS
Gepero3axncHuX CIOPY/ BUALISIIOThCST HacTymHi. HImyHT
Jlapcona [9, 10] — meTaseBunii podish, MO TPEACTABISAE
Pucynok 2 — Vipinienns Geperis piuok: a — ctpyme-  ¢oGoio %0106 3 3aKPYTJIEHUME KpassMu OIYHUX CTiHOK

nenanpsimia gamba; 6 — Hanissarari; 1 — HaPIM  (pazanir) aGo samxami. HlnynT Jlapcora 3acTOCOBYETD-

res; 2 — namba; 3 — Gy, cs1 mpu OyAIBHUITBI IpuyajiB, HagTOTEpMiHAJIB, CXO-

BUII[ BiZIXO/iB, MOCTiB, OYAMHKIB, YKpimjieHHs GeperiB Bo-

JO¥IM, TePeNIKOIKA0UK OIIOB3aHHIO IPYHTY B KOTJIOBaH i 3aToruieHHs obropomxeroi Tepuropii. HImyHTr

MOKYThb 3'€IHyBaTHCS B ceKiil o 2 abo 3 mmyHTa. JoBKKHA IIIYHTIB MOKe AOXOMUTH A0 34 MeTpiB. Kpim

KOPUTOIOAIGHOTO TIPO(III0, BUITYCKAOTh Z-TOAIOHMHN 1 IJIOCKUI MIMYHT, 1[0 Ma€ 3aMku. OKpeMi IIIyHTH

npu 3a0WBaHHI [U3eIbHIMU MOJOTaMU ab0 BiOpO3aHypIOBaYaMH, MEPEBEPTAIOTH OJIUH IIOM0 OJHOTO Ha

180° (ko auBUTHCSA B IPOdiab) i 3'€AHYIOTh, BCTABISAIOUN OAMH IIMYHT B GiYHUII a3 (3aMOK) CyCiZHbO-

ro. IToBHicTiO 3i6paHa KOHCTPYKIIist ABJsI€ cOO0I0 Kijblle abo TOBTY CTaIeBy Oropoky (IIMyHTOBUX CTiHAX)
i He TIpoNycKae HaBiTh BoAu. [l 3MeHIIeHHS (ifbTpallii B Misk3aMKOBUI TIPOCTIP BBOASTH TEPMETHK.

Takox 10 GeperosaXmMcHUX CIOPY/ BigHOCATBCs Tabionu [8, 9] — o6’eMHi ciTyacTi KOHCTPYKIIiI, 110 BUrO-
TOBJISIIOTBCS 3 OIMHKOBAHOI MeTaleBoi CiTKK MOABIHHOrO cKpyuyBaHHs. [abioHM MalOTh IECTUTPAHHI KO-
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AHarnis 3axopie 3axucty 6eperoBoi NiHii Bif pyHHYBAHHS

MIpKH 3 IIMHKOBUM, rajibhaHoBUM ab0 TOJIMEPHUM MOKPUTTSIM, AKi 3aIlIOBHIOIOTh KAMEHEM Ta iHIIUM Ma-
TepianioM. [aGioHu 3aCTOCOBYIOThCS TIpK 3MilHEHHI Geperis, GopMyBaHHI pyces, AJst 3aXUCTY Bij 06BaiB
i maBoaKiB. AJse BiicyTHICTh TiAPOI30OMAINii BUKAMKAE OCAabIeHHSA BHYTPIIHIX KOHCTPYKINN cropya abo
BUKJIMKA€E HebaxkaHy 3MiHY XapaKTepUCTHK TPYHTY. 3ajis yKpimieHHs Gepery HeobXigHa ykiaaka 6esre-
PEPBHOTO TiAPOI30IALIAHOrO IOKPUTTS i mapoM rabioHoB, W0 3a0e3MeYnTh HAAIMHUNI i JOBroTpuBaImii
3aXHCT TiPOCIIOPYIL.

Teopemritka [8, 9] siBiiste 06010 MPOIMMBHUI MaTepial, O CKIAAAETHCS 3 HAAMIIIHUX CUHTETUYHUX HU-
TOK, IIOB’I3aHNX, 3UIMTUX Mk co6o10. MaTepian GaiiyKuil 10 BIUIUBIB arpecHBHOIO CEPEAOBUINA, CTIHKMIL
JI0 IIPICHOI i COJIOHOI BOAM, HETOKCUYHUI. Y BHUIAAKY HeOOXiIHOCTI yKpIllJIeHHsI CXMJIIB, Ha 1K iHTEHCHMBHO
BIUIMBAIOTh XBUJI, a00 YKPIIUIEHHS KaHaJIiB, Oepera ssKUX CKJIAThCS i3 HECTIKUX PO3MHUBAHUX TPYHTIB,
JIOIIJIBHO 3aCTOCYBaHHS TaKe KPIiTJIeHHs, KOJW MOJIYJi TeOPeNliTKA YKIAI0ThCsl TIONIApOBO OJIMH Ha OIMH
(migmipui crinku). Takuil BUJ yKPIIUIEHHS 03BOJISIE AOCSITTH BEJUKOI CTiiKOCTI pycia TiubOKUX BOJIO-
ToKiB. IlepeBaroio reopenriTky € Te, 10 BOHA MPAKTUYHO He MiA€ThCs KOPO3il Ta PylHYBaHHS, 1O CYTTE-
BO 30iTbIITyE TEPMIH €KCILTyaTarril.

Takos 3aCTOCOBYIOTH CUCTEMY HIMYHTUH 3 ToJiBuHuaxjaopuny [9]. CTpok ekcrryaraiii ux cuctem
JIOCUTH TPUBATUHN, CUCTEMHU CTiliKi [0 arPECUBHOTO CEPEIOBUINA, € AOCUTH CTINKUM 0 MEXaHIYHUX BILJIUBIB.

3a oxHiero 3 yMOB [1] 3acTocyBaHHSI TOTO UM iHIIOrO TUIIB yKPilUIEHHS Oepery € MiHiMa/bHi OyAiBeIbHO-
eKCIIyaTalliifHi BUTPATH Ta MOKJIMBICTh BUKOPUCTAHHS MiclleBUX MarepiafiiB. Tak, nmpu yJamTyBaHHI,
HANPUKJIAJ, TTaJeBUX MAMPHAX CTIHOK B SKOCTI 6epero3axmcHol CIopyau caMi majii MoKHa BUKOHATH Oy-
PO3MilllyBaJbHUM METO/OM 3 IPYHTOIeMeHTY [J, 6, 7]. HaBiTh rimHMCTHII TPYHT, IPU 3aKpillJIeHHI ¥ Ma-
CHBI OKpEeMHUX HOr0 00’'€MIB MIISXOM MPUMYCOBOTO TIEPEMIITYBaHHS IPYHTY 3 [[EMEHTOM, CTBOPUTD JKOPCTKY
koHcTpykuilo. Ilicasa TykaBiHHA cyMilli yTBOPIOETLCA MILHUN I'PYHTOLEMEHTHUI eleMeHT, aKUil He pos-
MOKA€ Y BOJIHOMY CE€PE/[OBUIII.

BMCHOBOK

ArpecuBHMII BILIUB PiYKOBOI BOAU MOXKE IIPU3BECTHU [0 3HUIIEHHS NPUOEPEKHUX TEPUTOPIil BHACIIJOK
iX PO3MUBIB Tedi€ro 1 XBUJISIMHE, 3aTOIJIEHD YU MIATOIIEHD. Ta Ha cbOroAHi icHye 6arato e)eKTUBHUX TeEX-
HOJIOTIH 1 OyAiBeIbHUX MaTepiasiiB, sIKi AOMOMOXYTH 3a06irTH pyHHYBaHHIO GeperoBoi JiHil piuoK.
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B. H. BEJIMYKO, JI. A. KYIHEBOJI

AHAJIN3 MEPOIIPUATUN IO 3AIIUTE BEPETOBOM JUHUU OT
PASPYIIEHUA

Yepkacckuil rocyiapCcTBEHHDBIM TEXHOJOTUYECKUN YHUBEPCUTET

B craTbe paccMOTpeHO (haKTOpbl, KOTOPbIE BAMSIOT Ha paspyiueHue Gepera peku. [IpuBeseHbl MEPOTIPUATUS
1o samure 6eperoBoil JIMHUM OT paspyuienus. [IpoBeieH aHamn3 GePEro3alUTHBIX COOPYKEHUIT U MaTepu-
AJI0B, KOTOPbIE IIPUMEHSIOTCS TIPU YCTPOUCTBE GEPETOYKPEMUTEIbHBIX COOPYKEHUIL.

Geperosas JuHUs, GOKOBasH PO3Us, GEPErO3aNIUTHBIE COOPYKEHMs, 1aMOa, IOAIOPHAs CTEHKA

V. M. VELYCHKO, L. O. KUTSEVOL

EXAMINATION OF MEASURES ON RIVERSIDE PROOFING AGAINST
BREAK-DOWN

Cherkasy State Technological University

The paper deals with the agents impacting on the riverside break-down. The set of measures on riverside
proofing against a break-down has been offered. The analysis of riverside proofing structures and building
materials used at riverside reinforcing structures have been offered in the paper.

riverside, lateral erosion, riverside proofing structures, dam, retaining wall
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Opecckas rocyaapcTBeHHAs OKAAEMMS CTPOUTENBCTBA M APXMTEKTYPEI

TEXHOJIOTMYECKUE OCOBEHHOCTU BOCCTAHOBJIEHUA HECYLLUX
KOHCTPYKUWM 30AHUA METOAOM TOPKPETUPOBAHUS

C ITOMOIIBIO paspa60TaHH0171 YCTaHOBKH 1 COILJIa K Heil 6eTOHHbIE pa60TbIy OCYHIECTBJISIEMbIC TOPKPETUPOBA-
HUEM, TO3BOJIAIOT ITOJYUYUTh KOHCTPYKIIUU C BBICOKOH IIJIOTHOCTBIO M HE3HAYUTEIbHOM KaHHJIHHpHOfI nopu-
CTOCTbBIO, a TAKKE YIIPOUIACTCS HaHECECHUE GETOHHOU CMECU B CTECHEHHDBIX YCIIOBUAX CTpOfIHJIOH.IaI[KI/I.

TOPKPETHPOBAHKE, CTPOUTENbHbIE KOHCTPYKIHUH, <CYXO0il» COCO0 TOPKPETHPOBaHHS, GETOHHBIE CMECH, TOPKpET-
yCTaHOBKa

OOPMVYINNPOBKA TMPOBJIEMbI

[Tpu BO3BeZEHNN W PEMOHTE Keae300e TOHHBIX KOHCTPYKITMH 3aHWH, B KOTOPBIX HE0OX0anMo obecre-
9UTh 0coObIe (HDM3UKO-MEXAaHMUYECKIE CBOMCTBA, HAIPHMED, TPOYHOCTH, TNIOTHOCTD, BOJOHETTPOHUIAEMOCTD,
TIPVIMEHSIETCST METO/I TOPKpeTHpoBanus. Ero Hanbosee 1erecoodpasHo IPUMEHSITh MPU PEMOHTHO-BOCCTA-
HOBHUTEJBHBIX Pab0oTaX B CTECHEHHBIX YCIOBUSAX 9KCILIyaTUPYEMbIX 3Mauuil [1, 2].

WsBecTHO [3, 4], 9TO cymecTByeT ABa METOAA TOPKPETUPOBAHUS — «CYXOH» U «MOKpBIi». Kaskaprit u3
TIEPEYNCIEHHBIX CIIOCOOOB NMEET CBOM TOCTOMHCTBA W HEOCTATKH.

OCHOBHOW MATEPUAN

Ha ocHoBaHWM aHa/N3a U3YYEHUST TEXHMUYECKUX [TapaMeTPOB, pa3paboTaHa MajorabapuTHasl YCTaHOB-
Ka, KOTOPYI0 MOKHO TIPUMEHSITh IIPU peMoHTe 3xanuil. [lo cpaBHEHUIO ¢ TUIIOBHIMU YCTAHOBKAMK OHA Ma-
JiorabapuTHasi, MOOUJIbHASI, UMEET HEOOJIBIIYI0 TPOU3BOAUTENBbHOCTD, YTO MO3BOJISIET UCIIOIb30BATh €€ B
CTECHEHHBIX yCJIOBUSIX IPU HEOOMBIINX 00beMax PeMOHTHBIX pabot. [{yist HaHeceHUsT GETOHHON cMecH K
ycTaHOBKe OblLia JOMOJHUTEIbHO paspabotana Hacaaka (commo) [5].

[Tpu GeToHUpOBaHUK CIIOCOOOM HaOPbI3Ta BHICOKHE TPEOOBAHUS TPEABSIBISIOTCS K KAaUeCTBY MaTepha-
ja. Ha craguu mpoeKTHpOBaHus 3TO 00€CTIeYNBAETCS TPABUIBHBIM BEIOOPOM HCXO[HOTO COCTaBa M CIIOCO-
6a ero nanecenus. Ha craguu npoussojacTsa paboT — CTPOrUM COOMIOAEHUEM TeXHOJOTUYECKUX HIPaBUIL.

B zaBucumocTu oT TpeGyeMOro coctaBa CMECH TP COOTBETCTBYIOMIUX TPOIOPIUIX « YCTAHOBKA» CHA0-
JKAETCST JIETKO CHUMAEMbIMU TUJINHAPUIECKIMU TOJOCTSIMU COOTBETCTBYIONINX PA3MEPOB, YTO TO3BOJISIET
6e3 JIMIITHUX 3aTPAT BPEMEHU OBICTPO HAHOCHTH CMeCh. KpoMe 3TOro yecTaHOBKAa KOMILIEKTYETCSI COOTBET-
CTBYIOIIEN 3aMOPHON apMaTypoil, 0OPaTHBIME KJallaHAMHU, KOTOPble 00€CTIeYNBAIOT [BUKEHNE KOMIIOHEH-
TOB B 3a/[aHHOM HampaBjeHnu. [[JisT KOHTPOJIS JaBJIEHUs CXKATOTO BO3AYXa, KAK OCHOBHOTO MCTOYHHUKA TIe-
peMeleHrsT KOMIIOHEHTOB, YCTPOUCTBO CHA0KAETCsI COOTBETCTBYIOIUMHI Mpubopamut (MaHOMETPaMK U AIp.).

PaspaboTka KOHCTPYKIMHU JaeT BO3MOKHOCTh HCIIOJb30BaTh BHEITHUI MCTOYHHMK CKATOTO BO3AYXa —
nepeaBKHON Kommpeccop. KoHCTpyKnus «YCTaHOBKH» CTAHOBHUTCS JIETYeE, YTO MO3BOJISIET YBEJIUIUTH
00beM eMKOCTH JIJIsi CMeCH 1 CBOOOAHO IMepeMelaTh B MmpefiesiaX oObeKTa.

OCHOBHBIM TIPUHIIUIOM PabOThl « YCTAHOBKU» SIBJSETCS HarHeTaHMe M 9KeKius. [Ipu 9TOM BBIBOA ChI-
My4ero HAMOJTHUTENST POU3BOMAUTCS Yepe3 IKEKTOP, YCTAHOBJIEHHBIH B HIJKHEN 4acTH eMKOCTH, a CBSI3Y-
Iolllee TOMAIaeT B COILIO, T/ U IMPOMCXOAUT oOpasoBaHue cMecH. Ilogaya NPOMCXOANT B CJIEAYIONIEH moce-
noBarebHOCTH. OTBEPANUTEND MOAAETCST B Y3€J BBIBO/A CBSI3YIOIIETO C IIEIBIO MOCIEAYIONIETO €T0 CMEIIEH S
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CO CBA3YIOIUM B TPAHCIOPTUPYEMOM K corny 1otoke. OKoHYaTeabHOE 3aTBOpeHue oOpa3oBaBiueiicst B
coIlIe CMeCH MPOUCXO/UT IyTeM BBOJIAa YCKOPUTEJST HETIOCPEICTBEHHO B COILJIO.

Oco6eHHOCTHIO TIPEJIOKEHHOI «YCTAaHOBKU» ABJSAETCS M3MEHEHUE YIia MOoJayi CMECH Ha 3all[UIaeMyIo
MOBEPXHOCTh B CTECHEHHBIX YCIOBUAX, a TakkKe 00beMa M CKOPOCTH To/aBaeMoii cMecu. B obuiem ciryuae,
YCTaHOBKA, KaK KHUHEMaTH4yeckas cxXxeMa, mpejcTaBieHa Ha puc. 1.

a) 0)
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Pucynok 1 — KunemaTmueckas cxema « YCTaHOBKH»: 1 — eMKOCTB /IS cMecH, 2, 3 — BepXHSISI U HIDKHSS KaMepsl,
4 — xmamaH, 5 — ocHOBaHue, 6 — 6OKOBBIE CTEHKH, 7 — MeMOpaHa, 8 — moJIocTh, 9 — mpykuHa, 10 — BRIXOAHOMN TaTPYHOK,
11 — xmaman, 12 — BeIxOAHON TAaTPybOOK, 13 — perymstop, 14 — Gammon cxkatoro Bosayxa, 15, 17, 20, 21 — muramr,
16 — emKxocTh s otBepautens, 18 — commno, 19 — eMKOCTb 1T BOJIHI.

K aroii yctaHoBKe paspaboTaHO CIEIUANbHOE YCTPOUCTBO (COILIO) JIsT HAHECEHUS] MHOTOKOMITOHEHT-
HbIX cocTaBoB. OJMH U3 BapMAHTOB HACA/[OK TPECTaBJEH Ha puc. 2.

6)

g 734 .

Pucynok 2 — YeTpoiicTBo (COIIIO) a) TPOAOJIbHBINA 1 6) TToTepedHblil pa3pessl, st Habpbi3ra TeKkydeit cmecn: 1 — moJblit
BaJI, 2 — TepeMeInBaIoIe 3JIeMEHTH, 3 — BHYTPEHHWI IIUINHAPUIECKUN KOPITYC, 4 — HAPYKHBIH IMUINHAPUIECKUN
KOPITYC, 5 — COe/IMHUTENbHbIE MICTOYHUKH TeKyuell cMecH, 6 — COeMHUTETbHbIE UCTOUHUKU CKATOTO BO3YXA,

7 — HApy’kKHOe coILIo, 8 — MuckK, 9 — kpuBoaMHeliHbIe jonacT, 10 — BuHTOBas cimpanp, 11 — mepenyckHble OKHA,

12 — BuyTpenHee coruio, 13 — oTBepcTHe 14 — meperopojika B BUJie yCeUYeHHOTO KOHyca, 15 — 3acoHKa.

YCTpOﬁCTBO COMEPKUT TTOJIBIA BaJI C IepeMennBaromuMn 3JIEMEHTAM Ha Hapy>KHof/’1 IIOBEPXHOCTU U
KOaKCHNaJbHO Pa3MEUI€EHHbIE Ha HEM BHyTpeHHI/Iﬁ n Hapy)KHbeI IUJINHAPUYECKUE KOPIIyCa. HOC.HG,ZIHI/IG
CO€/IMHEHDBI C NCTOYHUKaMM COOTBETCTBEHHO TeKy‘-IefI CMECH U CKATOr'o BO3JyXa. Ha Hapy>KH0171 IIOBEPXHO-
CTHU TIOJIOTO BaJia 3aKPEIJIEeH AUCK C KpHBOHHHeﬁHbIMH JIOMMACTAMU TI0 OKPYKHOCTH. Ha BHYTpeHHef/,I 10~
BEPXHOCTH BaJia BBbIIIOJTHEHA BUHTOBAsA CIIMPAJIb.

34 ISSN 1814-3296. Bicuuk /lonb6achKoi HallioHaIbHOI akajeMil OyAiBHUITBA 1 apxiTekTypH, Bumyck 2011-3(89)



TexHonornyeckune 0C069HHOCTM BOCCTAHOBJIEHUA HECYLNX KOHCTPyKLIMlji 3J1C]HMI.;1 METOAOM TOPKPETUPOBAHMA

[epen AUCKOM IO HANIPABJIEHWIO JBUKEHUS CMECH HA MPOTHBOIOJIOKHBIX CTOPOHAX MOJIOTO Bajia BbI-
MOJTHEHBI TIEPENyCKHbIE OKHA, BHYTPEHHUN MUJIMHAPUUECKUN KOPIIYC UMEET TEPETOPOJKY B BUJE YCEUEH-
HOTO Kopityca. MeHblllee OCHOBaHKE MOCTIEAHEro 0OpaIieHo K AUCKY 1 TOABUKHO COCJIMHEHO C TTIOBEPXHOC-
THIO MOJIOTO Bajia MEKY HEPEMYCKHBIMU OKHAMU ¥ JIUCKOM. [I0BEPXHOCTh BHYTPEHHETO IIUJIMHIPHYECKOTO
KOpIIyCca HaJ[ KPUBOJUHEHHBIMU JIOMACTSMU JTUCKA UMEET OTBEPCTHSI.

JlaHHOE TIpe/IIOKeHUE TT03BOJISIET PETYIUPOBATH KOJIMUYECTBO MOAaBaeMOIl cMecHu, 0OecieynBaeT Kayue-
CTBEHHOE TIepEMEINBAHNE KOMIIOHEHTOB, CHUKAET HEPTOEMKOCTD MPOIECCA U TIOBBIIIAET KAYeCTBO 10-
KPBITHSI.

Pabota ycrpoiicTBa obecnieurBaercs: ciaenyomuM o6pazoMm. CMech MOCTYIIAeT B MOJOCTh BHYTPEHHETO
[UJIMHIPUYECKOTO KOPIYCa ¥ ¢ TOMOIIIBI0 ePEMEINBAIOIINX 3JIEMEHTOB, BBITIOJIHEHHBIX B BUJIE KPUBOJIH-
HEWHBIX JIUCKOB, MPOU3BOAMTCS TTePEeMeNINBaHIe cMecH. [Ipy HaTHETAaHWU CKATOrO BO3LyXa Ha KPUBOJIH-
HelHbIe MUCKK TOCJAe[HIEe HAYMHAIOT BPAIaThCsl M BOBJEKAOT BO BpallleHIe TOJBIH BaJI, T€ C MOMOIIIO
BUHTOBOH CIMPAJIH, TOMOJHUTENBHO MEPEMENTHBASICh, CMECh TIOJYIaeT YCKOPEHUE U, TIEPEMENIAsiCh, T0Ma-
JIaeT 4epe3 BBIXOIHOE YCTPOMCTBO HA GETOHMPYEMYIO MOBEPXHOCTD.

MeTosoM CcTaTUCTHUECKON 00pabOTKU Onpenesian Ko3(hdOUITMEHT 0JHOPOIHOCTH YBIaKHEHHON CMECH.
JlaHHble MPUBeEIEHDBI B TabJIHIIE.

Ta6Jmua — BiaxHocTb cMecu B 3aBUCUMOCTH OT JJHBL KOHIIEBOTO y4aCTKa pr6OHpOBOHa

BrnaxkaocTts cMecH, %
Ne JlnHa KOHIIEBOro y4yacTka TpyOorpoBoaa, M
1 2 5 7 10 12
1 0,38 0,63 0,73 0,77 0,8 0,7

Anamusupys nanmbie TabJL., yCTAHOBHUJIM, YTO OAHOPOAHOCTD YBJIAKHEHHUS CMECH M IIPOYHOCTHDBIE XapaK-
TEPUCTUKM PACTBOPA MMEIOT YETKO BBIPAKEHHBI MAKCUMYM IIPH OIIPEIETEHHOI JTMHE KOHIIEBOTO y4acT-
Ka TpybonpoBoIa.

OmepanmoHHbIA KOHTPOJIb BKJIIOYAET B ceOst MPOBEPKY COOTBETCTBUS TEXHOJOTMYECKOTO MPOIECca Tpe-
GOBaHMUSM, YCTAHOBJIEHHBIM IIPOEKTOM MPOM3BOACTBA PaboT (IPUTOTOBJIEHNE U TPAHCIOPTHPOBKA MCXOJI-
HOI TOPKPET-GeTOHHON CMeCH; TIOATOTOBKA TIOBEPXHOCTHU /I TOPKPETUPOBAHUS; TEXHUIECKOE COCTOSHMIE
KOMILJIEKca 000pyA0BaHKS; PEKMMbI HAHECEHUS TOPKPET-6ETOHHOTO MOKPBITHSL; cOOMI0AeHe TPeOOBAHMI
0 YXO/y 3a YJIOKEHHBIM OETOHOM).

BbIBOAbI

1. OTmunTebHON 0COOEHHOCTBIO YCTAHOBKH SIBJISIETCS TO, UTO HEpPEMENTNBaHNe MHIPEIUEHTOB CMECH
MPOUCXOAUT B Hacajgke. KOHCTPYKTHBHAS 0COOEHHOCTD HACAAKK TIO3BOJISIET PETYJIUPOBATH YTOJ MOAAYN W
KOJTMYECTBO CMECH, a TaKyKe ee OJHOPOIHOCTb.

2. TlpeioxkeHHast yCOBEPIIEHCTBOBAHHAST MajioTabapuTHast TOPKPET-YCTAHOBKA € Pa3pabOTaHHBIM CO-
IJIOM TI03BOJISIET MTPOM3BOJAUTH PaOOTHI B CTECHEHHBIX YCJIOBHUSX CTPOUILIONIAIKH.
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B. O. TAJIYIIIKO, 1. M. BABI, I. B. KOJIOAXKHA, O. I. HETEKA
TEXHOJIOTTYHI OCOBJUBOCTI BITHOBJIEHHA HECYUUX
KOHCTPYKLHVI bYJAIBEJb METOJAOM TOPKPETYBAHHI

Ozecbka JepskaBHa akajgeMiss OyAIBHUITBA I apXiTeKTypH

3a 10110MOT00 PO3POGJIEHOI YCTAHOBKY i COILIa 10 Hei GeToHHI poOOTH, 3IHCHIOBAHI TOPKPETYBAHHIM, 03-
BOJISIOTD OJIePXKaTH KOHCTPYKIIil 3 BUCOKOIO IJIBHICTIO i HE3HAYHOIO KaIiJSIPHOIO TTOPUCTICTIO, & TAKOXK

CIIPOIIYEThCSI HAHECEHHs1 GETOHHOI cyMilli B 0OMeKeHUX yMOBaxX OyaMalilaHuuKa.
TOPKpeTyBaHHs, Oy/liBeJbHi KOHCTPYKILii, «CyXHii> CII0Cci0 TOpKpeTyBaHHs, GETOHHI CyMillli, TOPKPET-YCTaHOBKa

V. A. GALUSHKO, I. M. BABIY, I. V. KOLODJAZHNJA, A. G. NETECA
REFURBISHMENT PROCEDURES AND TECHNIQUES OF LOAD-BEARING
STRUCTURES BY CONCRETE SPAYING METHOD

Odesa State Academy of Civil Engineering and Architecture

By means of the developed plant and its nozzle, concreting performed by the concrete spraying method
enables to get structures and constructions with high density and slight capillary porosity. Guniting is
simplified in the limiting conditions of a construction site.

concrete spaying, building structures, «dry» concrete spaying method, gunites, concrete gun
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B. H. JIEBYEHKO, A. B. IEBYEHKO, B. ®. KUPUYEHKO, 3. B. BETPOB, M. U. BATHO

HoHbacckasi HAUMOHANBHAS OKAAEMMS CTPOUTENLCTBA M APXMTEKTYPbI

AONrOBEYHOCTb CTPOUTEJIbHbIX KOHCTPYKLIUIA U EE YUET NPU
dKOHOMMUYECKOM CPABHEHUU BAPUAHTOB

ZIO]IFOBELIHOCTB SZ[aHI/H‘/'I n COOpy)KeHI/Iﬁ 1pu eé OIICHKE 9KOHOMNYECKUMU PaCH€TaMU OCYIIECTBJISIETCA YEPE3
IKCIIyaTallMOHHbBIE 3aTPAaThl. BbI60p TO WU UHOI KOHCTPYKIINU ITPOU3BOJAUTCA 110 MUHUMAJbHBIM IIpU-
BE€ICHHDBIM 3aTpaTaM, YUYUTBIBAIOIINM 3aTPpaTbl Ha PEHOBAIINIO, AMOPTU3AIlMOHHbBIE OTUYUCJICHU S, 3aTPAaThl
Ha TeKyH.II/Iﬁ PEMOHT. B crartpe IpuBe€Ha METOAMKaA ONPpeACJCHUA IKCIIYaTallUOHHBIX 3aTpaT.

JOJITOBEYHOCTh, aMOPTH3alUsA, PEHOBAIUA, IKCILTY aTallHOHHbIE 3aTPAThI, OKYIIa€MOCTh

Cpok cJryk0bl 3aHUI 3aBHCUT OT MHOTUX (PaKTOPOB, HO B TIEPBYIO OUEPE/b ONPEAEISAETCS (DU3UKO-Me-
XaHUYECKUMU CBOMCTBAMU CTPOUTENBHBIX KOHCTPYKIIMU 1 MarepuasoB. Kpome nzuoca dpusmueckoro, Kor-
da KOHCTPYKIUA NPUXOAUT B HETOJHOCTD IO/ BOSI[GI?ICTBI/IGM ArpeCCUBHBIX areHTOB CPE€/[bl, CYIIECTBYET
MOHSITHE MOPAJBHOTO CHAIIWBAHUS KOHCTPYKIUU 1 37aHuil. O6a OHU HaYMHAIOT HPOSIBJIATH cebst cpasy
mocJie ciauu 00beKTa B SKCILIyaTaIHio.

Yder hakTOpa MOJTOBEYHOCTH KOHCTPYKIUN U 3/[aHUI B 9KOHOMWYECKHUX pacyeTax BO3MOXKEH Yepe3 IK-
CIIyaTallUOHHBIE 3aTPaTbl, KOTOPpbIE UAYT Ha BOCCTAHOBJIEHUE UX HepBOHaqaﬂbHOﬁ CTOUMMOCTH U IIOAJEP-
JKaHUe MOTPEOUTETBCKIX CBOMCTB HA YPOBHE UCXOAHBIX KOHAMUIIUIL.

BbI60p TOU WJIM MHOU KOHCTPYKIIUU U3 CEPUN B3aMMO3aME€HAEMbIX 9aCTO CBOAUTCS K BBIABJICHUIO CYMMbI
IpUBEIEHHBIX 3aTpaT. IKOHOMUYECKH 3(P(HEeKTUBHON cUUTAETCS KOHCTPYKIMS, CyMMapHbIe TIPUBE/IEHHBIC
3aTpaTbl Ha KOTOPYIO OKa3blBalOTCs MI/IHI/IMaJII)HbIMI/IZCnp — min [3].

Ha camom nesie B3anMo3aMeHsieMble KOHCTPYKIIMYM He XapaKTePU3YIOTCS OJMHAKOBOM JIOJTOBEYHOCTBHIO.
Kak mpaBujio, OHU MOTOMY M CPaBHHBAIOTCSI, YTO HPECTABJISAIOT COOON 3JIeMEHThI, MaTepuabHasT TPUPO-
Jla KOTOPBIX [IOBOJIBHO Pa3JIMyuHa.

N3nepxku B chepe aKCIIyaTally CIaTal0OTCS U3 aMOPTU3AIMOHHBIX OTUYMCJIEHW Ha PEHOBAIMIO, Ka-
OUTATBHBIN U TeKymMuil peMoHTBl. CyMMapHble 3KCIJIyaTAIlOHHbBIE 3aTPAThl IPSIMO 3aBUCIT OT CPOKOB
caysKObl TEX WJIM MHBIX KOHCTPYKIMI B PAa3JUYHBIX YCIOBUSIX UX paboThl. [JTaBHBIM 06pPa3oM 3TO OTHOCHUT-
€SI K KOHCTPYKIIMSIM U3 HOBBIX CTPOUTEIHHBIX MATEPUAJIOB.

b. M. Kosnotunkus [1] cucreMaTn3upoBa MaTepuas mo mpobjaemMe J0JTOBEYHOCTH JKUJIBIX 3JMaHUU Ha
ombite CCCP 1 GOJIBITHHCTBA €BPOIENCKUX CTPaH.

O6o0011eHrEe Pe3yIBTaTOB HA3BaHHBIX MCCJEAO0BAHUN, & TAKKE APYTUX PAbOT MO TOJTOBEYHOCTH KOHCT-
PYKIMI U 3JaHUI TO3BOJISIET MPUHSTH 32 OPUEHTUPOBOYHBIE CJIEAYIONIME CPOKU CIYKObI KOHCTPYKITHiT
SKUJIBIX ¥ OOIeCTBEHHbIX 37aHuil (Tabir.).

Pacromarast TaHHBIME O CPOKe CITYKOBI TOU MM WHOH KOHCTPYKITUH, TOMOBBIE OTYUCIEHUS Ha €€ PeHOBa-
1110 B TPUBHAX (A ) ONMpeessioTest mo popmy.re:

Xc-c)
A, == (1)

ci

re  2,C — cebecroumocts KOHCTPYKITMY B fiesie (cyMMa cebeCTOMMOCTeH: POM3BOACTBA, TPAHCTIOPTA,
VKJIQJIKU B /1eJI0), TPH;
C,— MMKBHIAIMOHHAA YacTh ce6eCTOMMOCTI KOHCTPYKIIMIA, TPH;

T — cpok cay:KOBI KOHCTPYKIIMH B TO/AX.

cn
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Ta6mmuua — OpUEHTUPOBOYHBIE CPOKY CJIyKObI KOHCTPYKIUH KUJIbIX U 0OIIECTBEHHBIX 3/aHuii

OpueHTHPOBOYHAS

HaumenoBanue koHCTpyKIMiA
JIOJITOBEYHOCTH B TOflax

A. OyH1aMEHThI

JKene3o0eToHHBIE U OETOHHBIE:

a) Ha TSDKEJBIX 3aIOTHUTEIIAX 120

0) Ha UCKYCCTBEHHBIX IIOPHCTBHIX 3aMOJIHUTEIIX 100

ByrobeToHHbIe 1 OyTOBBIE 120

b. IlepexpoiTust

KenesobeToHHble:

a) Ha TSDKEJIBIX U MCKYCCTBEHHBIX IOPUCTBIX 3aMOJHHUTEIIX 150

0) M3 IIOTHOTO CHJIMKATOOCTOHA 60

B) U3 SYEHMCTOTO OETOHA 50
B. Ctenbl HapyxHble (BHYTPEHHUE) H3:

CIIOIIHOTO IIIMHSHOrO KUPIIMYa CO MITYKAaTYPKOH U paclIMBKOI 100

CIIOIIHOTO M IIYCTOTEJIOT0 INIMHAHOTO KUpIHYa ¢ 00JIMIIOBKOH (hacasoB 70

CHJIMKATHBIM KHPIIUYOM

KepaM3UTOOETOHHBIX M arJIONIOPUCTOOCTOHHBIX OJOKOB M MaHenei 100

TPEXCIIOMHBIX aHeNel ¢ MUHEPaJIOBATHBIM YTEIUIUTEIEM 100

CHJIMKaTOOCTOHHBIX NaHEJIeH 80

ra300eTOHHbIX OJIOKOB U MaHesen 35

[IpaBoMepHBIM OyzeT JUKBUAAMOHHYIO YaCTh Ce0ECTOMMOCTH TIPH OIPEIEIEHUN TOMOBBIX OTYKCIEHUN
Ha peHoBaIuio He yuuThiBaTh. Torma dopmymna (1) nmpumer BUI:

>C
4 :?' 2)

P
i
[opoBbIE aMOPTU3ALMOHHbIE OTYMC/IECHN HAa KalUTalbHbIii PEMOHT KOHCTPYKIMU (A ) MOKHO Olpese-
JISTH TI0 caenyiomei hopmye:

92.C
AK - T ’ (3)
cn
rae q — KOBd)d)HHHeHT N3MEHEHNA CTOMMOCTI pa6OT II0 3aMEHEe I[aHHOﬁ KOHCprKHI/H/I B CpaBHEHHH CO
CTOUMOCTBIO 3TUX pa60T B HOBOM CTPOUTEILCTBE.

CTouMoCTb 3aTpaT Ha 3aMeHy KOHCTPYKIIMU MPHU KAIUTAJIHHOM PEMOHTE 3/IaHWS, KaK TPaBUJIO, BBITIE
CTOUMOCTHU €€ HOBOTO CTPOUTeNbcTBA. [l0aTOMY /71T OCHOBHBIX KOHCTPYKINH 37aHmil Koadduiment g >1.
YBesqnvyeHue CTOMMOCTH TIPU 3aMeHe KOHCTPYKIIUU 10 CPAaBHEHHIO C HOBBIM CTPOUTEIBCTBOM OIpPEesieT-
Cs1 B OCHOBHOM TOBBITIEHNEM 3aTpaT Ha 3apaboTHyio miaty. COmocTaBss pazMep 3aTpar Ha 3apaboTHYIO
TJ1aTy, Ha HOBOE€ CTPOUTEJBCTBO U PEMOHTHDIE pa60TbI MO0 OAHOMMEHHBIM KOHCTPYKIUAM, B CDEITHEM MOIK-
Ho npunATh ¢ = 1,2. Torna dbopmyna (3) npumer BUI:

4 1,22 C
« T (4)
TCJI

Yder 3aTpar Ha KamUTaJIbHBIH PEMOHT 10 (opmysie (4) MpaBOMepeH s 3/[aHU# ¢ 2JIeMEeHTaMi KOHCT-
PYKTHUBHO HEOAMHAKOBO [[0JITOBEYHBIMH.

(DakTuyeckue 3aTparbl Ha TEKYIIUNH PEMOHT OCHOBHBIX KOHCTPYKIIMN KAMEHHBIX 3[aHUN 110 OTYETHBIM
JAHHBIM KPYHHBIX CTPOUTETBHBIX OpraHusanuii coctaiusiior 30 % OT 3aTpaT Ha KANUTAJbHbIN PEMOHT.
3arpatel Ha TEKYIUH PEMOHT KOHCTPYKITUI (Amz 17T TPUOMMKEHHBIX PACYETOB PEKOMEHYETCST TIPUHH-
Matb B pazmepe 50 % OT 3aTpaTr Ha KAlUTAJIbHbBIA PEMOHT:

0,5-125C 0,65.C
m :Ti njan Am = T (5)

cn cn
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JonroBeyHOCTb CTPOUTENBHBIX KOHCTPYKLUMI U €€ Y4eT NPU SKOHOMMYECKOM CPABHEHMM BAPMAHTOB

B cayuasx neyuera 3aTpar Ha KAOUTAJIbHBIH PEMOHT B 9KOHOMUYECKUX PACUETAX, TOJOBBIE OTYUCIEHUS
HA TEKYUMIl PEMOHT MOXHO IpUHUMATL B pasMepe 50 % oT oruncienus Ha peHosauuo, 1. e. A = 0,54 .
[onmble cpejHerofoBble SKCILIyaTallMOHHbIe PacXo/ibl Ha kKoHcTpyKkiuio (P ) paccunthiBatorcs mo ¢op-
MyJIe:

285 C
RfAﬁAﬁAm:Ti' (6)

cn

IKCIIyaTalMOHHbBIE PACXOIbl, paccurTantbie 10 Gopmyie (6), 6yayT UMeTh OTIUYHYIO OT MPUBEIEH-
HBIX 3aTpaT pasMepHOCcTb. ComaMepeHne 3THX KaTeropuil 3aTpaT PeKOMEHAYeTCsI IPOU3BOIUTH Yepe3 HOp-
MATUBHBII CPOK OKYTIAeMOCTHU, PaBHBIN /s KkuauiiHoro xo3siictBa 10 rogam. Torna cymmapHbie puBe-
JeHHBIe 3aTPaThl HAa CTPOMTENbHYIO KOHCTPYKIHIO B fese (XII) ompenesnsarcsa BbIpakeHUEM:

Y I=)C+) EK+10P, )

e Y, C — ce6ecToMMOCTb POU3BOACTBA, TPAHCIIOPTA U YK/IAAKH KOHCTPYKIHMH B €0, TPH;
ZEHK — KoaduiuenT 3¢hGHEeKTUBHOCTH U yleJbHbIE KaUTATbHbIE 3aTPAThI, I'PH;
P — nonnble cpeHEro0Bble HKCIIYaTAIlMOHHbIE PACXO/IbI HA KOHCTPYKIIMIO, I'PH.

3

[Ipy 9KOHOMWYECKON ONEHKE CTPOMTENbHBIX KOHCTPYKIIMI YUET 9KCILTyaTallMOHHBIX 3aTPaT OYeHb Ba-
JKeH, TaK KaK M03BOJIisteT N30eKaTh OMMUOKN B BBIOOPE TOW MJIM WHON KOHCTPYKIIMU U3 CEPUU B3anMO3aMe-
HJAEMDbIX.

BbIBOAbI

VauThiBast 9KCIUIYyaTaAI[IOHHBIE PACXO/IBI HA KOHCTPYKIIMIO B CyMMe NMPUBEIEHHDBIX 3aTPAT, MOKHO € (GOJIb-
1eil TOMHOTON BBISIBUTH HAPOAHOXO35MCTBEHHBIE U3/IEP/KKY U JaTh CPAaBHIUBAEMbBIM KOHCTPYKIIUSM OoJiee
00BEKTUBHYIO 9KOHOMHYECKYIO OIEHKY.
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B. M. JIEBYEHKO, /. B. JEBYEHKO, B. ®. KIPIYEHKO, E. B. BETPOB, M. . BATHO
JIOBTOBIYHICTD BYAIBEJIbHUX KOHCTPYKIIIN I If BPAXYBAHHA [IPU
EKOHOMIYHOMY ITIOPIBHAHHI BAPIAHTIB

Jlonbachbka HalllOHAJIbHA aKajeMus OYIiBHUIITBA i apXiTeKTypH

JloBroBiuHicTh OYAMHKIB i CIIOpY 1IpH i1 OLIHIII €KOHOMIYHUMU PO3PAXYHKAMHU BiIOYBAETHCS UePe3 eKCILIY-
atauiiini Burpatu. Bubip Tiel uu iHIm0l KOHCTPYKILii BitOyBaeThcs 3a MiHIMAJbHIMK HaBeJEHUMU BUTPATa-
MH, 1[0 BPaXOBYIOTb BUTPATU Ha PEHOBALlil0, aMOPTU3AliliHi Bi/[paxyBaHHs, BUTPATH HA IOTOYHUI PEMOHT.
Y cTaTTi HaBeJieHa MeTO/IMKA BU3HAYEHHS eKCIJIyaTallifHuX BUTpaT.

JIOBrOBiYHICTh, aMOPTH3AILisl, PEHOBAIlisl, EKCILTyaTalliiiHi BUTPATH, OKYHICTb
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V. M. LEVCHENKO, D. V. LEVCHENKO, V. E KIRICHENKO, E. V. VETROV,
M. I. BAGNO

DURABILITY OF BUILDING STRUCTURES AND ITS REGISTRATION AT
ECONOMY COMPARISON OF VERSIONS

Donbas National Academy of Civil Engineering and Architecture

Durability of buildings and structures at its estimation by economic designs is realized by means of
maintenance costs. Selection of various constructions is made by minimum implemented costs taking into
account renovation, depreciation charges and routine repair cost. The paper offers the assessment technique
of maintenance costs.

durability, depreciation, renovation, maintenance costs, recoupment
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B. H. JIEBYEHKO, A. B. JIEBYEHKO, B. ®. KWPUHEHKO, M. U. BATHO

HoHbacckasi HAUMOHANBHAS OKAAEMMS CTPOUTENLCTBA M APXMTEKTYPbI

IKOHOMUYECKAS DPDEKTUBHOCTb TEXHOJIOTMYECKOIO
OBECNEYEHUA HAAEXXHOCTU KOHCTPYKLIUA

YcenoBuem pemeHunuA Hp06]IeMBI Ha/I€)KHOCTHU ABJAECTCA YETKOE BSaHMOﬂeﬁCTBHe IIpOIECCOB MPOEKTHUPOBaA-
HUA, BO3BCACHUS U IKCILIyaTallul CTPOUTEJIbHBIX KOHCprKHHﬁ. B cratbe pacCMaTpUBAOTCA BOIIPOCHI
BbIABJIEHNA JTOIIOJTHUTEJIBHBIX PE3EPBOB O9KOHOMUM ITPU ITPOCKTUPOBAHUN HECYIIUX KOHCprKHHI;I TEXHOJIO-
TUYEeCKOTro 060py/IOBaHI/Iﬂ, OCHACTKHU U NMMPOU3BOJACTBEHHBIX ITPOIECCOB.

HA/IEKHOCTD, 9 (PEKTUBHOCTD, BEPOSTHOCTHAS OIIEHKA, CTAOWIH3AIMS

HempeMeHHBIM yCIOBHEM YMEHBIIEHUS PAcYeTHOTO KO3 dUIlNeHTa HaJlesKHOCTH IIPU 33[aHHOM YPOBHE
Ha/Ie’KHOCTH KOHCTPYKIMY SBJSIETCS TIOJMydeHIe HA/JIEeSKAMINX TapaHTUH B TOM, 9TO AeHCTBUTEJbHbIE Xa-
PaKTEPUCTUKN KavyecTBa (HAMEKHOCTH) BO3BEEHHOM B HATYPE KOHCTPYKIMHU OGYIYT COOTBETCTBOBATDH PAC-
JeTHON MOJeu. JTa 3ajada pelraeTcsl MyTeM OPTraHM3ally aKTHBHOTO MPON3BOACTBEHHOTO KOHTPOJS
KavyecTBa M CTAOMIM3ANUN TEXHOJOTHYECKUX MPOTECCOB, YTO CBSI3aHO C HEKOTOPBIMHU MATEPUATHHBIMU
3aTpaTaMHu.

B kee306eTOHHBIX KOHCTPYKIIUSAX UMEIOTCS €llle U JAOMOTHUTETbHBIE PE3EPBHI 9KOHOMUM:

1. ToBeimreHne K03 UIHMEHTA OJHOPOAHOCTH OETOHA U YMeHblIeHWe K03(DUIMeHTa MePErpy3Ku OT
COOCTBEHHOTO BECA, YTO TIO3BOJISIET YMEHDBITUTD PACUETHBIE CEUEHUS.

2. Omnenka GU3NKO-MEXaHMIECKNX XAPAKTEPUCTHK KAYeCTBA ITEMEHTOB JKeNe300e TOHHBIX KOHCTPYKITHIT
M0 WX KOHTPOJBHON TpoyHOCTH. CyIHOCTh MEeTO/a 3aKII0YaeTcsl B TOM, UTO HA OCHOBE CILJIOITHOTO KOHT-
POJISt TOTOBOH NMPOAYKIINN HEPA3PYIIAIUMEI METOaMH ONpe/essioTcs (pakTmieckue 3HaYeHUsT PU3NKO-
MeXaHMYEeCKNX XapaKTePUCTUK KAauecTBAa B PA3TMUYHBIX CEUCHISIX 3JIEMEHTOB.

Kax n3BecTHO, IO TPUHATON METOAMKE pAcUeTa sKeJe300eTOHHBIX KOHCTPYKIIMHI MTPOEKTOM YCTAHABIIM-
BAETCST OIMH KJIacC OETOHA JIJIST BCETO HJIEMEHTA, & BETNYMHA CEIeHUsT OOBIIHO TPUHUMAETCST TOCTOSTHHOM 110
naute. EcTeCcTBEHHO, YTO TPOYHOCTDH, HEOOXOAUMAST B PACIETHOM CEUEHUN, OKA3BIBAETCS M3TUITHEH JJIsT
APYyTuX cedeHW. B cumy 0cOOGEHHOCTEN TEXHOMOTHN MPOU3BOACTBA JKeI€300€TOHHBIX KOHCTPYKIIUN HMeET
MECTO USMEHYMBOCTD XapPaKTEPUCTUK ITPOYHOCTU B IIPEAE/IaX dJIEMEHTA. 3.’:11121‘{21 COCTOUT B TOM, ‘{TO6I)I y4eCTb
BEPOATHOCTDL COBITaJCHUA [[eflCTBHTeJIbeIX XapaKTEPUCTUK MPOUYHOCTHU B HEKOTOPBIX CCUCHUAX C paCyeT-
HBIMU yCUJIUAMU, Z[eﬁCTByIOL[IHMH B TE€X K€ CCUCHUIX.

H. A. KpsutoBeim [3] mpesyioskeHa METONKA BEPOSTHOCTHON OIEHKH STUX COBIIQ/IEHUH, TT03BOJISIONIAS
YMEHBIINTH PACUETHBIN Kiaacc OeToHa (MJIH, 9TO TOXKE, PACUETHBIN KOA(MGHUIMEHT HATEKHOCTH) U TOTY-
YUTHh CYIECTBEHHBI S5KOHOMUYECKUH 2P DeKT.

Taxk, HanpuUMep, IS COMOCTABAEHUS AeHCTBUTENHHBIX XapaKTePUCTUK MPOYHOCTH GETOHA O[HOMPO-
JETHON XKesne306eToHHOH 6anku (puc. 1) ¢ COMPOTUBIECHUSIMH, TOTYCKAEMBIME TI0 PACYETY JJIS Pa3sImd-
HBIX e€ CeueHHil, CTPOMTCA CHelnabHasg KOHTPOIbHad amopa R, . OpauHatel 5Toii orubaromeil 2mops!
OTIPeMIeIEHbI 10 Pe3yIbTaTaM pacdera GeToHa Ha CKMMAIOTIIE YCHIIHS OT AefiCTBYIONMX MOMEHTOB, a TAKXKe
C:KMIMAIOIINE WU TIepepe3bIBAOIIIe YCUINS OT TONePEeYHBIX CHJI MPH YCIOBUH BOCIPUATHUS apMaTypoil
MENCTBYIOMUX YCUIUH U 0OeCTieueHnsT HAMEKHOTO ee CIEeTIeHus ¢ OeTOHOM. PacueTs BBIMOIHEHDI C yUue-
TOM M3MEHEHUsT BEJUYNH M3TUOAIONNX MOMEHTOB U TePePe3bIBAIONINX CUJI MO AJHHe 6aIKu (CM. SMIOPHI

Mu Q).
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IIpyu CILIONIHOM KOHTPOJIE IPOYHOCTU OETOHA B U3[ENUAX IS q, me/m

Kax/I0r0 KOHTPOJIMPYEMOr0 CeUeHUsl TOJKHO ObITh COBIIOAEHO S S SN S S SN O S SO OO Y
yCJIOBHE:!

R, <R, (1) lL L }

rae sy — NEHCTBUTEIbHAS (MU3MEPEHHAsT) TPOYHOCTD

GeTOHA B KOHTPOJIUPYEMOM CEUYEHUU HIEMEHTA;

R — pacuernoe conpoTusjenue 6eToHa B TOM ke
CeYeHUH.

3. IlpuMeHeHMe CeJEKTUBHOTO 0TOOpA TPH CIIONIHOM KOHT- Mopa Q

poJie (pU3NKO-MEXaHUYECKUX M T€OMETPUYECKUX XaPaKTePUCTHK

Takoit or6op nospouser guddepeHupoBaTh OAHOTHIIHbIE
BJIEMEHTBI COOPHBIX KOHCTPYKIUIL [0 XapaKTePUCTUKAM HAJIEXK-
HOCTHU ¥ PAIMOHAJIBHO Pa3MelaTh UX B KOHCTPYKIIUU.

PykoBozcTBysich TpadhMKOM, MpeNCcTaBIeHHBIM Ha PUC. 2B,
MPOM3BEEM CEJIEKTHBHBIN 0TOOP, T. €. pa3OPaKOBKY MapTHH IO
XapaKTepUCTHKAM IIPOYHOCTH OT 7, 10 G, OT 0, 10 0, 1 O0IbIIe 0,.
Tetmieppb sicHO, 4TO /st IepBbIX YeThipex ataxkein (111 yuacTox)
MOUYT 3BEHbsI KOJIOHH € XapaKTePUCTUKAMK [IPOYHOCTH OOJIb- PucyHnok 1 — Pacuernble 1 KOHTPOJIbHBIC
uie g, 11 5—8 sraxeii (Il yuacTok) — ¢ XapakTepuCTHKaM# OT g, dMIOPbI /IS OXHONPOJIETHOL Kese300eToH-
no o, u 1 9-12 sraxeii (I ygactok) — ot g, 10 ,. CoorBeTcTBEH- HOi Gk,

HO JIoJKHA ObITh AnuddepeHImpoBaHa U TOUHOCTh MOHTaXK HBIX

paboT. B OT/ENBHBIX CIyUasx MO BBICOTE 3[aHUS MOXKET MEHSIThCS M METOJ MOHTaKa, 00eCIeunBaroIInil B
HIDKHUX SIPyCax MaKCUMAJIbHYIO TOYHOCTD COIPSIKEHUN, T. €. MUHUMAJbHbIE DKCIIEHTPUIIUTETDI, & B BEPX-
Hux (T7e TpyaHee J0OUTHCS BBICOKOW TOUHOCTH) — MAKCHMAJBHO JONMYCTHMbIE KCIIEHTPUITUTETHI. Pasy-
MEETCsI, 3TO Pacipeie/ieHe TOKHO ObITh TOATBEPKAECHO MPOBEPOUHBIM PACUETOM HAIEKHOCTH KOHCTPYK-
I U 9KOHOMUYECKUMU COOOPaKEH MM

a) 6) B)

12 am.

11 am.

10 am.

9am.

8am.

73am.

6am.

5am.

4 am.

3am.
17 =

> >
aﬁﬂ

2am.

1am.
777777777777

PucyHoxk 2 — Obecrieueriie paBHOHAIEKHOCTH KOHCTPYKIIMIL: a — cxeMa Kapkaca; 6 — rpadik M3MeHeHUs] Ha/[eKHOCTH
KOHCTDPYKIMH II0 BBICOTE 3/[aHUsI; B — M3MEHYMBOCTD XapaKTEPUCTHK MPOYHOCTH MAPTUH JIeMEHTOB COOPHBIX KOJIOHH;
I — mepBbiit yuacrok Hagexuoctn (12-9 araxn); II — Bropoit yyactok Hagexunoctu (8—5 araxu);

III — Tperwmit yuactox Hazexknoctu (4—1 ataxkm); H — Hame:KHOCTh KOHCTPYKIMK; N — YHCJIO IPYCOB (3Taxeil) KOJOHHBI;
0, — IPOYHOCTD 3NEMEHTOB; ¥ — KOJIMYECTBO 3JIEMEHTOB JaHHOI IIPOYHOCTH (YacTOTa PaclpeeNeHus ).

4. YnyumeHue KauecTBa CTPOMTETBCTBA, CBeAleHNE K MUHUMYMY [0JH Ae(eKTHON MPOXYKITINY U yJIIHe-
HMe MeXPEMOHTHOrO Iepuoja.

5. Ocy1ecTBIeHe peKOMEHIAMH CTyKOBI HAIEKHOCTH TT0 COBEPIIEHCTBOBAHUIO TIPOEKTHBIX PETTeH it
1 TEXHOJIOIMYeCKUX IIPOLecCcOB IIPOU3BO/ICTBA, HAIIPABJIEHHLIX Ha IIOBBbILIIEHUE YPOBHS HAJEKHOCTU U, Clle-
Jl0BaTeJIbHO, Ha yJIy4lleHHe TeXHUKO-9KOHOMUYECKUX II0Ka3aTesiell CTPOUTeIbCTBa.
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DkoHomMueckas 3PEeKTUBHOCTb TEXHONOrUYECKOro obecneyeHms HaAEeXHOCTM KOHCTPYKLM

BbIBOAbI

HenpemeHHBIM yCIOBHEM pellieHust TIPOOIeMbl HAJEKHOCTH ABJISETCA YETKOE B3aMMOJEHCTBYE MPOIec-

COB MPOEKTUPOBAHUS, BO3BEACHUS U HKCILUIyaTal[i¥ CTPOUTENbHBIX KOHCTPYKIUA. Ocob0 BaxkHoe 3Haue-
HUe 3/leCh UMeeT IIPOEKTHPOBaHMe XapaKTePUCTUK Ha/eKHOCTH C YYETOM TeXHMYEeCKOTo YPOBHS NPOMU3-
BOJACTBEHHOW 6a3bl U OpPTaHM3alKsA MPOU3BOACTBA, obecrneynBaoas 6e3ycI0BHOE COOTBETCTBUE
JeMCTBUTENbHBIX ITOKa3aTeJell KauecTBa MPOEKTHLIM BeJUYUHAM.

[naBHoIt 3asaueil MPOMU3BOACTBA CJEAYET CYUTATh OPTAHU3AIUIO YIIPABJIEHUS KauyeCTBOM BO3Be/eHUS

30AHUI U COOPYKEHUIl ¢ MCIIOAb30BAHNEM METOIOB aKTUBHOIO IIPOU3BOACTBEHHOIO KOHTPOJIS. 31€eCh 60Ib-
o€ 3HAYeHKe UMeeT IIPOEKTUPOBAHUE TEXHOJOTMYECKOro 000PYMOBaHKs, OCHACTKYA U IIPOM3BOACTBEHHBIX
MPOIECCOB € YYETOM TPOEKTHBIX XapaKTEePUCTUK HAZEKHOCTH M TMOJIydYeHUe MTHOBEHHOUW WH(pOPMAIUU O
X0/le TEXHOJIOTHIECKUX TIPOIIECCOB MPOU3BOJICTBA.

1.

JINTEPATYPA

[Tomygeno 22.03.2011

B. M. IEBUEHKO, /I. B. JEBYEHKO, B. ®. KIPIHEHKO, M. I. BATHO
EKOHOMIYHA EOEKTUBHICTDb TEXHOJIOTITYHHOTO 3ABE3IIEUYEHHA
HANIVMHOCTI KOHCTPYKIIIA

Joubacbka HallloHaTbHA aKajeMist OyAiBHUITBA i apXiTeKTypH

YMOBOIO BUpiLIeHHS TIPOOJIEMHU HAiiHOCTI € UiTKa B3a€MOJIisl IPOIIECIB IPOEKTYBAHHSI, 3BEICHHS Ta eKCILITY-
araniil Oy/iBeIbHIX KOHCTPYKILHA. Y CTATTI PO3IVISIAIOTHCS MUTAHHS BUSBIEHHS T0JATKOBHUX PE3EPBIB €KO-
HOMIi TIPH TTPOEKTYBaHHI HECYYNX KOHCTPYKIIil, TEXHOMOTIYHOTO 00 fHAHHSI, OCHAIIEHHSI Ta BUPOOHMYNX
TPOILeCiB.

HaJliiiHiCTh, e()eKTHBHICTD, HMOBIPHA OL[iHKA, CcTabLIi3aIis

V. M. LEVCHENKO, D. V. LEVCHENKO, V. E. KIRICHENKO, M. I. BAGNO
ECONOMIC EFFICIENCY OF PROCESSING PROVISION OF STRUCTURAL
RELTABILITY

Donbas National Academy of Civil Engineering and Architecture

The requirement reliability problem solution is distinct interaction between the processes of design, erection
and maintenance of constructions and structures. The paper deals with the problems of detection for
supplementary reserves of saving in the design of load-bearing structures, production equipment, rigging
and production processes.

reliability, efficiency, probabilistic assessment, regulation

Mamepianu X Mixcnapoonoi nayxosoi kongepenuyii Monooux suenux, acnipanmie i cmyoenmie

Aramxanos, B. V. DxkoHOMEUKA MOBBIIEHNS 10JTOBEYHOCTH U KOPPO3UOHHO CTONKOCTH CTPOUTENbHBIX KOHCTPYK-
unii / B. U. Aramkanos. — M. : Crpofinzmat, 1988. — 173 c.
Konorunkun, B. M. [IpobreMsr moaroBedHocTr u HagesxkHocTu 3nanuii / B. M. Komotuakun, — M. : 3uanne, 1969. —
46 c.
Kpbutos, H. A. PaguorexHuueckrie MeTo/Ibl KOHTPOJIS KauecTBa jkenesoberona / H. A. Kpsuios, B. A. Kananraukos,
A. M. lTomumyx. — M. : Crpoitusznar, 1966. — 121 c.
PexoMmenpaiiu mo o6ecTiedennio HaIeKHOCTH U TOJTOBEYHOCTH JKeMe300€TOHHBIX KOHCTPYKITUH, TPOMBITILIIEHHBIX
31aHUN U coopyskeHmit / XappkoBckuit [Ipomctpoitnnnnpoexr. — M. : Ctpoiinzaat, 1990. — 176 c.

43



Mamepianu X Mixncnapoonoi nayxosoi xongepenyii
MOOOUX 6uenux, acnipanmie i cmydenmie
§ Bunycx 2011-3(89)

AOHEACHKOI HAL{IOHATIEHOT AKAREMIT EY/UBHILITBA | APXITEKTYPH

VK 624.05
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Honbacckasi HAUMOHANBHAS OKABEMMS CTPOUTENLCTBA M APXMTEKTYPbI

SDDEKTUBHLIE CXEMbl U PALUMOHAJIbHBIE METOAbI
PEKOHCTPYKLUM NATUITAXKHbIX XXUNbIX 34AHUNA
CEPUM 1-510; 1-511; 1-515

B cTathe mpoanaansnpoBaHbl Haubosiee palMoHa bHBIE METOIBI PEKOHCTPYKIIUU JKUIBIX 3MaHUN Ccepuil
1-510, 1-511, 1-515. [IpuBeneno omnucamue ahHEKTUBHBIX CXeM PEKOHCTPYKINK. VI3710Ke€HBI OCHOBHBIE 10-
CTOWHCTBA W HEJJOCTATKH 3THX CXEM.

PEKOHCTPYKIHS, MOIEPHU3AIHSI, JKUJIbIE 3TaHUs THIIOBBIX cepuii, cepun 1-510, 1-511, 1-515, naTnatakusie
JKUJIbIE 3/1aHKs], HAZICTPOIKA MaHCaP/Ibl, METO/IbI PEKOHCTPYKIMH, 00CTPONKa

B 1999 rony Kabunerom MuHUCTPOB YKpawHbl ObLIa yTBEpPKA€HA IeJieBasi IPOrpaMMa PEKOHCTPYK-
[[M SKUJIBIX JIOMOB TIEPBBIX MACCOBBIX CEPHA, JKUION (DOH KOTOPBIX cocTaBjsieT 23 % OT 0OIIEro ropojacKo-
ro skumoro douma [1]. ITn 3manmsa He YAOBAETBOPSIOT AeHCTBYIONMM B YKpanHe HOPMATHBHBIM TPeOOBa-
HUAM [2, 3] Mo MpuYMHe HU3KOU 3HEProdaPPpeKTUBHOCTH, HECOBEPIIEHCTBA MJIAHUPOBKYU KBApTHP,
OTCYTCTBUS TU(TOB U MycOponpoBoaoB. [0 CHX MOp MporpaMMa He peajin3yeTcsl B HajJIekalieM o0beMe.
B To xe Bpemsi B Poccuu u benapycu npousBoauTcst peannsaiyss MacCOBOW PEKOHCTPYKIIMM >KUJIBIX 371a-
HUH MEPBBIX MAaCCOBBIX CEPHUil, HAKOIJICH JOCTATOYHBIN OIBIT PellleHust 3Toi 3anaun |4, 5]. Haubosee pa-
[[HOHAJIbHBIE METOJbI PEKOHCTPYKIIUU KUJIBIX 37aHuil cepuit 1-510 (CTeHbI U3 MITAKOKEPMa3UTHBIX 6J10-
koB), 1-511 (kupuuunblie crenbr), 1-515 (kepMasuTOETOHHBIE CTEHOBbIE HAHEJIU) MOTJAM Obl HalTH
MpUMEHEHWE TTPU Peanu3aliuyl TPOTPaMMbl PEKOHCTPYKIIMU JKUJBIX 37IaHUI MEePBBIX MACCOBBIX CEPUIl B
Yxpaumne.

OCHOBHBIMHM METOZIaMU PEKOHCTPYKIIUU 3[IaHUN HTUX CEPUil SBJISIOTCS:

1. MunnmanbHasg mMonepHnsanus. [1pumensercs aas sgauuii cepmit 1-510, 1-511, 1-515. IIpousBoautcs
JIEKOPATUBHO-TEIIO3AIMUTHAST OT/eJKa (hacagoB, CMEHA OKOHHBIX M JBEPHBIX OJOKOB, MHKECHEPHBIX CETEH,
pPeEMOHTHBIE PaGOTHI.

2. MakcuMaJsibHast MoJiepHu3aii. Briodaer B cebst Bce paboThI 0 yTeIIEHUO (acaoB, a TaKKe Tepe-
IJTAHUPOBKY KBapTHP B TpejesiaX CYIECTBYONUX TPAHKIl ¢ IPUBEIEHNEM UX 00beMHO-TIIAHUPOBOYHOTO
pelieHus] K HOPMATHBHBIM TpebGoBaHusM [2].

3. Pexoncrpykims. [IpumMenseTcs 71 BceX paccMaTPUBAEMBIX cepuil. B 3TOT MeTOJ BXOJAT BCe BBIIIE-
yKasaHHbIe (hacaHble paboThl, ePEIIAHUPOBKA KBaPTUP U TPUBEAECHUE UX KA4eCTB K HOPMATHBHBIM TpeE-
6oBanusM. K ToMy ke, 3MaHue ocHaIaercss JudTaMd ¥ MyCOPONPOBOAaME. YBeMUeHHe ke o0beMa 3/1a-
HUS JIOCTUTAETCS HUKECTeLYIONUMU METOJaMU.

3.1. HaxmcTpofika MaHCAPAHBIX aTaxKe.

[TpousBoauTest HaACTPOHKa 6a30BOTO OMA MaHCAp/Oi Ha 2—3 9Taka MO TAKWM CXEMaM:

a) Vcrnomp3yeTest KOMOMHUPOBAHHAST CTPOMMIbHASI CUCTEMA M3 OIMHKOBAHHBIX JETAJEH, YTO 3HAYUTENb-
HO obserdaer kKoHCTpykInio. CH0pKA 2JIEMEHTOB OCYIIECTBASETCS BPYIHYIO, [T IOCTABKU CTPOfMaTepu-
aJI0B Ha MOHTKHBII yPOBEHB HMCIOJb3yeTCsS MAuTOBBIN MOABEMHIK, YCTAHABIAMBAEMBIH Y TOPIA 3[aHUT
(puc. 1). IlpomomxkuTeabHOCTh BO3BeAeHUST MaHcapaHoit HagcTpoiiku (cepust 1-510 — 5 mecsues, 1-511 —
8 mecsmies, 1-515 — 5 mecstes [4]).

© O. M. Ilerpocsn, A. . Memixos, 2011
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3¢¢eKTMBHbIe CXeMbl M pALMOHANIbHLIE METOAbl PEKOHCTPYKUMU NATUSTAXHbBIX XUNbIX 30AHUM. ..
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PPICyHOIC 1 — Ilorounoe IIPpON3BOJICTBO pa60T TI0 BO3BE/ICHUIO MaHCAP/IHOTO J9Taka: 1- YCTpOfICTBO KPOBEJIbHOTO TTOKPBI-
THA 1 OKOHHBIX SaHOJIHeHHfI; 2 — cIIonrHas 06pemeTKa II0 CTPOIINJIaM U IIPOTrOHaM C yCTaHOBKOfI YTENIAIIIEro CI0d;
3 — MOHTaX KapKaca; 4 — KUPpIINYHAA KJIaJKa JECTHUIHBIX KJIETOK U BHYTPEHHUX MEKCCKIIMOHHBIX CTCH.

6) B ocHOBY 3TOH CXeMbI 3aJI0/K€H TPUHIMI MAPHUPHOTO COCANHEHHUS TJIOCKUX 9JIEMEHTOB 00BEMHOTO
6s10Ka. BJIOK COCTOMT U3 TIOCKUX 9JIEMEHTOB CTEHOBOTO OTPAKACHHUS, TIEPEKPBITHS M HOKPBITUS, CTOEK W
orop. MOHTaX OCYIIECTBISETCS C TOMOIILIO aBTOKPaHoB (puc. 2). [IpomoKkuTebHOCTD PEKOHCTPYKIIUN
0 3TOI cXeMe cocTaBJisieT 4 Mecsia [J].

3. 2. Meron HanCTPONKY Ha He3aBMCUMbIX GyHIA-
MCHTax.

[To mepumMeTpy 37aHUST yCTPAUBAIOTCS MOHOJIHUTHBIE
WJIM CTAJbHbIE HECYIe KOHCTPYKIUU, KOTOPbIE BOC-
OPUHUMAIOT HATPY3KYy OT HAACTPOUKHU. 3MaHUE Hak-
crpauBaetcst 10 9—10 araxeit. B aTom MeToze Takke

MOJKHO BBIJIEJTUTH JIBE CXEMBI OCYIECTBJICHUS:
a) HamcTpoiika ¢ mpUCTPOIKOi 9pKePOB, OATKOHOB 2|
1

n JIO].I)KI/IfI 13 MHAYCTPUAJIbHBIX TOHKOCTEHHBIX JKEJe-

300eTOHHBIX COOPHBIX dMeMeHTOB. Hazcrpoiika ommpa- 1
€TCSI Ha MOHOJIMTHBIE IUJIOHBI. MOHTaX HaaCTpanBa- \l[l
€MbIX O6'b€MOB MIPpONU3BOAUTCA METOJOM ITO/JbEMa 1 i X I!

[Il===11] :
HaKaTbIBaHUA MO YCTAHOBJIEHHBIM Ha MOHOJUTHOM 1 11 v L F
nosice pesibcaM. MOHTaK MPUCTPANBAEMBIX 3JI€EMEHTOB
ocytecTBaseTcs: aprokpanamu (puc. 3). Takas cxema Pucynok 2 — TexHosormaeckue cXeMbl yKPyITHEHIS
Gosiee apheKTHBHA TIPU PEKOHCTPYKIMK MaHEJbHbBIX 6HOgOB nux M06HTa>K: [ ‘I;paHCHOPTHoe CgeﬂCTBO ¢
sfanuii cepun 5-515, npogomkuteabHocTs — 18 Mecs- ODDEMHDIMIT DIOKAMIT 11 = PACKPBITHE DJIOKOE;
1B IIT — yxpymuurensuas cbopka; [V — MoHTa® 06HEM-

6 M . 6 . HOro 6JI0Ka Ha mpoJer 3aanust; 1 — GJI0KK B TpaH-
) Metanmnmuyeckuit Kapkac, 00pa3yeMblii TPeyTroib- CTIOPTHOM TIOJIOKEHMIL; 2 — PACKDBITBI GIOK;

HBIMH MOIYJIbHBIMU 3IEMEHTAMHU TPYOUATOTO CEeYeHNUsT 3 — omopHas IWIOMAKKa; 4 — aBTOKpaH; 5 — 6JIOK B
B COUETAHNHU C JICTKUMHU OJIOKaAMU U3 SYEHCTOTO OETOo- TIeproJ; MOHTaxa; 6 — TpaBepca.

Ha, coOMpaeTcss U3 yKPYIHEHHBIX MOAYJIeil Ha IiaT-
dbopme, yCTaHOBJIEHHOW Ha PeJibCOBbIe yTH. betonu-
PYIOTCSI TIEPEKPBITHUS 9Takeil, BO3BOASITCS BHYTPECHHUE
1 Hapy:KHBIe CTEHBI, YCTPaNBaeTCsI MOATOTOBKA IO
MOJIBI. 3aTeM TIPOU3BOAINTCST HAKAT TIOCTPOEHHOH MHO-
rosIPyCHOI paMHO# ceKIuu Ha (Ga30BYI0 4acTh JIOMA.
[Tox cToitkamm Kapkaca yCcTpamBalOTCS MOAKOIOHHU-
KU, aTdhopMa 1eMoHTHpyeTcs (puc. 4).

AP heKTUBHOCTD 3TON CXeMbl PEKOHCTPYKIIUU OIpe-
IessieTCss MECTHBIMU YCJIOBUSIMU 3aCTPOHKH, B TOM UNC-
Jle HaJIM4IMeM JI0CTaTOYHOH TepPUTOPUU A YCTPOii-
cTBa cTpodmaomaaKku. [IpOMOMIKUTETHHOCTD paboT
P PEKOHCTPYKIMY 31aHus cepun 1-515 — 12 mecs-

Pucynok 3 — PexoHCTpYKIUS ITyTeM HAACTPOUKH
11€B. 3/IaHYS.
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Pucynoxk 4 — HazcTpoiika 31annst MeTOZI0M HaKaTBHIBAHWS Ha/ICTPONKIL.

BbIBOAbI

1. Kwsie spanus cepuit 1-510, 1-511, 1-515 He cOOTBETCTBYIOT psify TpeGOBAaHUN JIEUCTBYIOIINX B YK-
pauHe HOpM [2, 3].

2. Hanbosee pannoHaTbHBIMA METOAAMY PEKOHCTPYKIINU ITUX 3[AHUH SBISIOTCS METO/ HAACTPOUKH
MaHCap/oll ¥ MeTOJl Ha/ICTPOUKHU Ha OT/AEJbHBIX (DyHIaMeHTaX.

3. Boi6op a(hdekTHBHOM cXeMbl PEKOHCTPYKIIMHA BO MHOTOM 3aBUCHT OT BO3MOMKHOCTEH CTPOUTENBHOTO
HPEANPUATHS U OT 0COOEHHOCTEH CYIIECTBYOIIEN 3aCTPONK.
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O. M. IIETPOCAH, O. I. MEJIIXOB

EOEKTVWBHI CXEMMU I PAIIIOHAJIBHI METOJIN PEKOHCTPYKIIIT
IMATUIOBEPXOBUX KUTJIOBUX BYJIBEJDL CEPIN 1-510, 1-511, 1-515
Houbachka HamioHaTbHA aKageMis OYAIBHUITBA 1 apXiTeKTypn

V craTTi IpoaHai3oBaHi HalOLIbII palliOHANbHI METOAM PEKOHCTPYKILT KUTI0BUX OyaiBens cepiit 1-510,
1-511, 1-515. HaBezneno omuc eheKTUBHUX CXeM PEKOHCTPYKIlil. Bukiageni oCHOBHI mepeBaru Ta HeIOMIKN
IIX CXEM.

PEKOHCTPYKIILisl, MOZIE PHi3allisl, JKUTIIOBI Oy IiBJI THIIOBUX cepii, cepii 1-510, 1-511, 1-515, I’ ATHIIOBEPXOBI JKHT-
JIOBi Oy IMHKH, HAZI0Y/I0BA MAHCAP/IN, METOIH PEKOHCTPYKIILil
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S¢deKkTHBHBIE CXEMBI M PALUOHANbHBIE METOALI PEKOHCTPYKLUMM MATUITAXHBIX XUIbIX 3AAHMUNA. ..

O. M. PETROSYAN, A. . MELIKHOV

EFFECTIVE SCHEMES AND RATIONAL METHODS OF RECONSTRUCTION
OF FIVE-STOREY RESIDENTIAL BUILDINGS OF SERIES 1-510; 1-511; 1-515
Donbas National Academy of Civil Engineering and Architecture

The article has analyzed the most rational methods of reconstruction of residential buildings of the series
1-510, 1-511, 1-515. The description of the effective schemes for reconstruction has been offered. The principle
merits and demerits of the schemes have been presented.

reconstruction, modernization, residential buildings of typical series, series: 1-510, 1-511, 1-515, five-storey
residential buildings, superstructure, attics, reconstruction methods, building-up
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HoHbacbka HauioHanbHa akapemisn ByaisHULTBA | apXiTekTypu

METOAU BUPILLEHHSA NPYXXHbLO-MNACTUYHUX 3AAAM NMPU
CKJIAAHOMY HABAHTAXKEHHI BYAIBEJIbHUX KOHCTPYKLLI/A | OCHOB

3aInpooHOBAHO YHCEIbH] AITOPUTMI PO3PAXYHKY OETOHHUX KOHCTPYKIIH i IPYHTOBUX OCHOB NP CKJIA-
HUX HaBaHTAKEHHSX y HEJIiHIWHIN MOCTaHOBIN, 3aCHOBaHI Ha BUPINIeHHI 3MillIaHOi 3a/1a4i Teopii MPy>KHOCTI
i mracTuunocti. [IpysKHs 3aadya BUPIIIYEThCS METOLOM CKIHUEHUMX ejeMeHTiB. [paHuuHi cTaHu GETOHHUX
€JIEMEHTIB 1 IPYHTOBUX OCHOB IO MIITHOCTi BCTAHOBJIIOIOTBCS i3 3aCTOCYBaHHAM Teopii MinHocTi Kymnona-
Mopy. Brpartoio Hecy4oi 31aTHOCTI GETOHHOTO eJIeMEHTa BBAKAETHCS OCSITHEHHS B HHOMY IPAHUYHOI CTHC-
KaJabHOCTI. YUCEMBHUMHI OCTIKEHHSIMI BCTAHOBJIEHO, IO BUKOPUCTAHHS GiliHeHHUX AiarpaM medhopmy-
BaHHsI GETOHHUX eJeMEHTIB TTPUBOIUTD [0 HEMIHIHHUX miarpaM aedopMyBaHHs GeTOHHOI KOHCTPYKILii. Y
TMPUKJIAA PO3PaXyHKY BCTAHOBJIEHA TEOPETHYHA BiMOBIAHICTh MK KYOMKOBOIO i PU3MEHOIO MiTlHICTIO Ge-
ToHY. MeToau po3paxyHKy peasi3oBaHi y BUIJISII HOBOI Bepcii mporpaMHoro komiutekcy «Heminittauit [lori-
bem».

TEOPisi INIACTUYHOCTI, CKJIaJIHE HABaHTaKeHHs, 3MillIaHa 32/1a4a Teopii NPYKHOCTI i IVIACTHYHOCTI

BCTVYI. MOCTAHOBKA TMPOBJIEMU

Po3risiaioThesl HAaBaHTAKEHHsI, Y TPOIECT SIKUX BiOYBAETHCS HEY3TOMKEHICTh BEKTOPIB HAMPYT i /e-
dopmariiit. Ocrante Moxke OyTH BUKJIMKAHO HEIPOMOPHIHHOK0 3MiHOK HaBaHTaxkyounx (akrtopis abo me-
PEpO3TO/IIJIOM HAIIPYT Y CUCTEMi, y TOMY YMCJIi HABiTh TPW TIPONOPIIiNHIN 3MiHI HABAaHTAXKYIOUNX (HAKTOPIB.
HaiinomupeHinmm BUOM CKJIaJIHUX HaBaHTAKEHDb € MePeMiHHI HaBaHTAXeHHs, 1[0 BUKJIUKAIOTh PO3BaH-
TaKeHHs (3MiHA HATMPSIMKY HABAHTAKEHHST) B eTeMeHTaX Oy/iBelTbHUX KOHCTPYKINH i y TPYHTOBUX OCHO-
Bax.

AHATI3 OCTAHHIX OOCArHEHbL | NYBIKALIN
TeopeTwyHi OCHOBU CKJIaIHOTO HaBaHTa)KeHHs OyIiBEJIbHUX KOHCTPYKIIiil, BATOTOBJIEHNUX 3 MaTepialy,
1[0 Ma€ BHYTPIITHE TEPTsI, BUKJIaieH] B paMKax gedopmMaliiiHoi Teopii miactuarocti B poborax |1, 2]|. Me-
TOMY HETIHIITHOTO aHami3y TPYHTOBUX OCHOB, IPU3HAYEHUX /IS YNCENbHOI peasisaiii, 3HaxomsTh Bee Ginbiie
3aCTOCYBAHHS B TPOEKTHIHN MpakTuili. ToyHi MeToAM TPYyHTYIOTHCS HA TIMOTe3aX Teopii MIacTUYHOI Tedil
[3, 4] abo rimoresax medopmariiinoi Teopii mractuuHOCTI [2].

META POBOTHU

Y 1iii po6oTi IPOMOHYIOTHCS MPAKTUYHI aJTOPUTMHU IS aHAII3y CKJIAJHOTO HaBaHTa)keHHs GETOHHOI
KOHCTPYKITii i TPYHTOBOI OCHOBM B yMOBaX ILJIOCKOI 33/iavi. ¥Ka3aHi aJTOPUTMU peari3oBaHi B HOBIWl Bepcil
nporpaMHoro komiiekey «Heminitinmit [Tomidems.

OCHOBHA YACTUHA

Beron mpezncTaBasg€ThCA MPYRHBO-TNIACTHIHNM MaTepiajoM, IO MPaIoe MPYKHO 0 BUYEpPHaHHS
MIIIHOCTI, MePeXOoAsAYn MOTIM B IJIACTHYHY TEYil0 IPU HACTYIIHOMY HaBaHTaskeHHI. [{iarpama mimHocTi Ge-
TOHY $SIK aHI30TPOMHOTO MaTepiay ONMUCYETHCS 3 BUKOPUCTAHHAM MiltHOCTI Kymona-Mopy:
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(0.-0.) +4z,

)
=sin~ @
(20'Ctg¢)—0'x—0'z i ’ e

1e 0,.,0,,T, — KOMIIOHEHTH TeH30pa HAIpPYT; C,

Y — mapaMeTpu MIITHOCTI GeTOHY, 3aJeKHi Bi/l pIBHS HaBaHTaKEHHS.

BignosizHo 70 HOPM Ha IIPOEKTYBaHHd OETOHHMX KOHCTPYKIIN [5] MinHicTh 6€TOHY XapaKTepU3yeThCs
OTIOPOM OZHOOCKOBOMY CTHCKY R, 1 omopom oxHooch0BOMY postsirantio R,,. Ha puc. 1 npexcrasieno miar-
pamy MitHocTi 6eToHy, M06y10BaHy 10 JBOX eKCIIePUMEHTANIBHUX 3HaYeHHAX Minuocti R, i R,,, i xiniitny
alpoKCUMAIIiio BinmoBigHO no piBHsAHHS (1).

T

8
Il
()

C2

— Miarpama miriHOCTI GETOHY.

VY HallmpocTilmoMy BUIIQJKy yKasaHa allpOKCHMaIlisl TpejcTaBieHa aABoMa Biapiskamu. Ilpu Ginbmiii
KIJIBKOCTI eKCIepUMEHTANIbHIX TOYOK (KiJ MOpy) TOUHICTH alpoKcUMallii Moske OYTH MiBUINEHA 32 Paxy-
HOK JIO/IaBaHHS JIHIHHUX [MUISHOK. [lepinii Bipi3ok Ha piarpami XapakTepU3yEeThCs KYyTOM ¢, 1 liapamer-
pom ¢, (poamipHicTh Hanpyr). /[pyruii BiAPi30K XapakTepU3yeThCs MapaMeTPoOM ¢, I KyTOM ), 10 J0PiB-
Hio€ Hy0. OCTaHHE Y3TOMKYETHCS 3 HOPMATUBHUMU YSIBJCHHSIMU MPO BiJICYTHICTH 3MIil[HEHHST OETOHY B
JUISHIN CTUCKY. Y SKOCTi geopMaliiHiX XapakTepUCTUK OETOHY BUKOPUCTOBYIOTHCS TIOYATKOBUN MOJLYJIb
nedopmarnii E, i koedinient nomnepednoi gedopmarii v. Y AKOCTi NOYaTKOBUX Mil[HICHUX i AedopMaliiiHux
XapaKTEePUCTUK I'PYHTOBOTO MAaCWBY MPUIIMAIOTHCS HACTYIHI: MOy b nedopmarttii E, koedimient Ilyaccona
X, KYT BHYTPIIIHbOTO TePTs (P, IIUTOME 3YCIICHHS C.

JlJist peasibHOTO HAINPYKEHOTO CTaHy BU3HAYAETHCS KOE(IIli€HT k HAOIMIKEHHS [0 TPAHUYHOTO CTaHY.
[Tpn mMHOKeHH] Ha 1eil KoedillieHT TeH30pa HAPYT MOBUHHA BUKOHYBaTHUCS piBHicTh (1). Takum unnOM,
MOTPAHUYHOMY CTaHy poOOTH OeTOHy BifmoBizae KoebimieHT &k, GIMBITHIA 32 OAUHUITIO.

PeasbHi HaBaHTa)KeHHS PO3ALISIOTHCS HA CTYIeEHi. Y MekaX CTyTeHs HaBaHTaKeHHS BBAKAETHCS YMOBHO
mpocTuM. TaKuM YHHOM, TOUHICTH PillleHHs 3aa4i 301JbIIYETCS 31 3MEHIIICHHSIM IHTECHCUBHOCTEH HaBaH-
TAXYIOUUX TTapaMeTpiB Ha CTYMEHI.

Jlist ypaxyBaHHsI 0COOJMBOCTEH CKJIaHOTO HABAaHTAaKEHHS CyMapHi HaBaHTaKEHHS B TOYI (CKiHUEHO-
MY €JIEMEHTI) 3aIMCYI0ThCSI B HACTYITHOMY BUTJISI/IL:

o,=0,+ko, ;0 =0,,+ko ;7 =1_,+kr_, (2)

zs?

ne 0,0>0405T 0 — 110YATKOBI HaPyTrH (CyMa BCiX HaIPyr Ha IOIEPeAHiX CTyNeHsIX HaBaHTa)KeHH:);
0 ,,,0,,T,— 30i1bllIeHHs HAIPYT (HAIPYTH HA PO3TJSTHYTOMY CTYIICHi HABaHTAXKEHHS);
k — xoedimieHT HAGIMKEHHS [0 TPAHUYHOTO CTAHY.

Jlnst BusHaueHHs KoedirienTa k Bupinryerbest pisHsHHs (1) mpu mijgcTaHOBIN B HBOTO piBHsHD (2). Pe-
3yJbTAT PillIeHHS TPECTABISETHCS HACTYITHUM aJTOPUTMOM:

Nb*—4ad —b
k=—————;a=(c

_ 2 2 a2 2.
2a O-xs) +4szs sin ¢(O-zs +O—xs) ’ (3)

zx
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b=2csin2g0(0'm +0'xs)+5;5=2- co§(p(o 0,,+0,0, )—(l+sin2(pX0' o +O'ZOO'XS)+4TZXSTZXO]§

zs 720 x5~ x0 257 x0

2 2 g, 2 2 2 2. 7 :
d=-4c cos" p+a+d; a= (0'20 —O'X()) +7.,—Ssin (p(azo +0'x0) ;d = 20-sm2(p(0'20 +o-x0).
Y AKoCTi PO3PaxyHKOBOTO 3HaYeHHs KoedillieHTa k TPUAMAETHCS TAKUM:

k, =min(k((p1,cl )’k(qozvcz)’K)' (4)

Pimenns 3agadi 31iliCHIOETBCS METOJIOM TIOCJiIOBHUX HAaBaHTa)KEeHb. 32 Pe3yJbTaTaMy MPY>KHOTO PO3-
paxyHky (mporpamuuii kommsekc [lomicdem) Bu3HAYa€ThCA MiHIMANBHUN 71T KOHCTPYKII KoedilieHT
HaOJMKEHHS 10 TPAHUYHOTO CTaHY i, SIKIO BiH MeHIe abo TOPiBHIOE OAWHMIL, Y 3DYHHOBAHUX €JIeMEHTAX
MIPUIMAETHCS KOPCTKICTh (MOAYJIh AedopMallii), o JOPiBHIOE MalIMHHOMY HyJst0. HaBanTaxkeHHs Ha CTY-
MIeHI HaBaHTa)KeHHS BPAaXOBYIOThCS B I[bOMY BUTIQJIKY SK 3a/[aHA BeJINYNHA, TIOMHOXKEHA Ha KoedillieHT Ha-
OIKEHHST 10 TPAHUYHOTO CTAHY.

Jlnst eneMeHTIB, MO Nepefin B CTaH Tedii, mepeBipseThCs yMOBa po3BaHTaKeHHs. O3HAKOIO PO3BaHTA-
JKeHHs1 Moxke OyTu 36inblenHs koedimienTta k, BiiHeceHOro /10 CyMapHHUX HAIpPYT, HA ABOX CYMDKHUX CTY-
neHsx HaBaHTaxkeHHs. [Ipu mpomy xoedinient k oGumcmoerses no dopmyaax (3), y AKUX MOYATKOBI Ha-
npyru (3 iHgexcoM «0») TIPUIIMAIOTHCS SIK Taki, 10 AOPIBHIOIOTH HYJI0, a 30iIbIIeHHS HANPYT (3 iHAEKCOM
«$») JIOPIBHIOITH CyMapHUM HaIpyraM. SIKIO BUSIBJIEH] €JEMEHTH, Y SKUX Bif0yBa€ThCsI PO3BAHTAKEHHS,
B OCTaHHIX BI[HOBJIOETHCS TTOYATKOBA JKOPCTKiCTh (MOAYb Aedopmaitii) i BUPOOJISEThCS MepepaxyHOK
KOHCTPYKILi /IS IIbOTO CTYTIeHSI HABAHTAKEHHSI.

[list pitmeHHs 3a/7a4i M0 BU3HAYEHHIO HAMPYKEHO-/e(hOPMOBAHOTO CTaHY IPYHTOBOTO MacWBY B paMKax
pillleHHS BiceCMMETPUYHOI 3MillIaHo1 TPYKHBOIIACTUYHOI 33J1aui B YMOBaX IJIOCKO1 fedopmaiiii MeTozom
CKIHYEHUX eJIeMEeHTIB NMPUIMAIOTh HACTYITHI OCHOBHI MOJIOKEHHSI PO3PaXyHKY:

— IPYHTOBUI MacUB NMPUHUMAETHCS TaKWUM, IO TIPAIIOE B YMOBAaX IJIOCKOI Aedopmartii 1mo oci z;

— MozyJb edopMailii TpyHTOBOTO MacUBY TPUHMAETHCS TIEPEMiHHUM 3aJIe;KHO BiJl PiBHS HAINPYT BiAmO-
BiZIHO 710 KOMIIPECifiHOI KpUBOI;

— pimreHHs 3a/a4i 3/[i1ICHIOETHCST METOOM TIOCJII/[OBHUX HABAaHTAKEHb.

CyMapHi HaIpyTH B KiHIIEBOMY €JIeMEHTi 3alnCyOThCsl Y BUTIIsL piBHAHHA (2). Tinpkn B 11boMy BUIAZ-
Ky k — xoedimieHT HAOMUKEHHS 0 YIJIBHEHOTO CTaHY.

KoedirienT HabMMIKEHHS 10 YIIIIBHEHOTO CTAHY BBOAUTHCS Y 3B'SI3KY 3 TUM, IO TABUIIEHHS CTYTIEHST
MTLHOCTI TPYHTY BifGYBAETHCST TINMBKU IO TIEBHOT MEXKi, 10 3aT€KUTD Bifl BUAY i (GI3MUHOTO CTaHy TPYHTY,
1 npuiiMaeTbCs 3 ypaxyBaHHAM KOMIIPeCiiiHOI KpUBOI.

CymapHi mepeMinieHHs BY3JiB KiHIIEBOTO eJleMEHTa 3alUCYIOThCS B HACTYITHOMY BUTJISII:

A =AL+A A=A +A, ®)
e A, A, — TOYaTKOBI TiepemimenHts (cyma BCiX nepemilieHb Ha TOMepeiHiX CTyTNeHsX HaBaHTaKeHHs);
A, A — 30inbIIeHHs IepeMienb.

Pesysbraramu pimenus zazgaui €:
MOBHI TepeMillleHHs, HANpyTH i Aedopmaiiii Ha cTyneHi HaBaHTa)KeHHS,
— KoedirienTn HabIMKEeHHS 10 TPAHUYHKUX CTaHIB 110 HAmpyram i gedopmarism;
HaBaHTaXKEHHs 1 BIUIMBY, Kl YPaXOBYIOTbCS Ha CTyIleHI HaBaHTa’KeHH;
rpacdiuna indopMmallis Tpo JOCATHEHHS B eJeMeHTaX CUCTEeMM TPAaHUYHUX CTAHIB 10 HANPyTax i fe-
opmarisx;
— MPOTOKOJI pillleHHs 3a/a4i 3 iHGOPMaIli€io PO /IOCSTHEHHS TPAHUYHUX CTaHIB B €JIeMEHTaX CUCTEeMH
1 TepeBU3HAYEHHS MIIHICHUX XapaKTepPUCTHK.

YNCENbHI LOCNIOXEHHA CXEM PYNHYBAHHSA BETOHHOI NPNU3MU

Y gKocti BUXITHUMX AaHUX HPUIMaOThea MilHICHI i medopMamniiini XxapakTepucTUKU OETOHY BiAOBiAHO
1o HopM [5]. IuTeprperaiiss yKazaHUX XapaKTEePUCTHK Yepe3 MapaMeTpu MIITHOCTI ¢ i (P 3miiCHIOETHCS
BimoBigHO 10 puc. 1 3a popmysamu:

R,=R, _ _R,(+sinp) b

sing, = . C (- . =1
? Rb+Rb,’l 2cos g, v, =056 7 (6)
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ne @,,C,,P,,C, — TAPAMETPU MIIHOCTI GeToHy, 110 XapaKTepusyloTh GijiHiliHy giarpamy MilHOCTI

(puc. 1);
R,,R,, — pospaxyHukosi onopu GeToHY IIPH 0[HOOCBOBOMY CTHUCKY i PO3TsraHHi 110 HOpMax [5].

B uncenpnux mpociimxkenusx npuitisaro: R, = 20 000 kIla; R,,= 1 000 kIla; E,= 20 000 MIIa; v = 0,15.
Bignosiani nuM xapakTepucTuKaM IapaMeTpy MilTHOCTi 6eToHy cTaHoOBIATD: ¢, = 54,90; ¢, = 3 162 klla;
®,=0; ¢,= 10 000 xlIa.

Teomerpuuni posmipu 6eronHol npusMu craHoBasATh 20 X 20 x 20 cm. HaBaHTaskeHHs 3iliICHIOBAIOCS Y
BUTJISA/II 3MYIIEHUX BEPTUKAIBHUX TIepeMilleHb OMOPHOTO Tiepepidy. 3akpinjeHHS B ONOPHUX Iepepisax
3aaBaJIuCs y IBOX BapiaHTax: 6e3 MOKJIMBOCTI OiYHMX (TOPU3OHTAJIBHUX) TE€PEMIIleHb; ITPU BiACYTHOCTI
3B’SI3KiB y TOPM3OHTATBHOMY HAmpsiMKy. Ilepiiia yMOBa 3akpiruieHHsT BiAMOBiZaE cxeMi BUMPoOyBanHs Ge-
TOHHOTO Kyba. /I[pyra yMoBa 3aKpillJIeHHST BiANOBiae cxeMi BUIMPOOYBaHHS MPU3MU. Pe3yJibTaTH YUCEJb-
HUX JIOCJI/I’KeHb TPEeICTaBJIeH] y BUTJISAI CXeM IOCJiJJOBHUX PYWHYBaHb €JIeMEHTIB y JOCJI/KyBaHill KOH-
cTpyKIii (puc. 2) i y Burasi rpadikiB 3ae;KHOCTEH BiIHOCHUX cepelHiX HOPMAaJIbHUX HAPYT Bijl cepenHix
ocboBUX fedopMariii (puc. 3). AHai3 pe3yJbTaTiB UYMCENbHUX JOCJiIKeHb 3BOAUTHCA /10 HACTYITHOTO.

npusMa Ky6 npusma INGO) 72’\ o : —  xyb npu3Ma
g N ; "
10 T —
09 i ~]
08 i
0.7
06
05
0.4
03

I0YaTOK PYyWHYBAaHHSA IOYaTOK PyHHYBaHHA 000 TS L5 T T iR

eg’

Pucynoxk 2 — 3oxu nmuracTUYHOI Tedil IpU HaBaHTaKeHHI Pucynok 3 — [liarpamu smehopMyBamHst 6€TOHHOT
6ETOHHOT KOHCTPYKITii. KOHCTPYKITi.

@opMmu WIacTHYHUX 0OJacTel TpY HaBaHTAKEHHI Mpu3Mu i Kyba iCTOTHO BiIPi3HSIOTHCS. Y MpU3Mi
HEPIIMME PYHHYIOTBCS €IEMEHTH 30BHIIIHIX IpaHel, posraiioBani 6ist BepiiuH mipaMian sumopy. Y KyOi
HEPHIMME TIOUMHAIOTh PYIHYBATUCS eJIeMeHTH TT00JN3y 30BHIIIHIX rpaHeil y cepenHboMy mepepisi. Koncr-
PYKIIisl BTpAya€ OTIHOPHICTh Y TOM MOMEHT, KOJIW 30HA IJIACTUYHOI Teyil (TOYHilIe il MPOeKIlisi) TMOBHICTIO
nepeTuHaE mnonepeynuil nepepis. [Ipu nboMy B mpusmi rpani mipamizu BUnopy Haxuiesi mig Kytom 45°, y
TOIl Yac K y Kybi ykasaHuii KyT MmeHmuil Big 45°. Tliomma 30HM 1IacCTUYHOI Teuii B MOMEHT PyHHYBaHHS B
npusMi Oisiblie, Hix y Ky6i. Ile mosicHioe OLIbINy Ae(hOPMAaTUBHICTD TP HaBaHTAKEHHI MIPU3MHU, HIK TPH
HaBaHTakeHHI KyOa. ITicjs BTpaTu OTHipHOCTI KOHCTPYKIII Mojasbline 1i HaBaHTaKE€HHST IIPU3BOAUTH 110
JOCATHEHHS IPAHUYHOI CTUCKAJbHOCTI B eJleMeHTax, 110 IIePIIMMH, epellid B CTa/lilo IVIACTUYHOI Tedil.
[Meit ctan kracudikoBanuii sk rpanwmyauil o [ rpymi (BTpara Hecyd4oi 3/[aTHOCTI).

[MocnimoBHe pyiiHyBaHHS (Tepexim y CTaio MIACTUYHOI Tedii) eJeMeHTIB KOHCTPYKIlil ITIPUBOAUTH /10
TOrO, 1O AiarpaMa gedopmyBants (puc. 3) HabyBae HeminiitHOro o6pucy. Ile 0cobaUBO XapaKTePHO AJIsI
HaBaHTaKEHHI MpU3MU. [HIIMMU cjoBamu, GiTiHIfHI giarpamu gedOpMyBaHHS €JIEMEHTIB TI€PETBOPSITHCS
B KOHCTPYKIIii B iHTeTpasbHy HeJiHIMHY miarpamy ae(opMyBaHHS.

Brpara Hecy4oi sgaTHOCTI IpusMK BigOyaacst mpu BigHOCHIH nedopmaiiii, sika gopisHioe 14,9 x104, Brpara
Hecy4oi 3maTtHoCTi KyOa BigOyJiacs mpu Ginbiiiil BigHOCHIN medopmarii — 16,2 x104. PospaxyHKoBUI oITip
kyba ckmaB 1,2 po3paxyHKoBi omopu mpusMu. [1o HOpMax Ha TPOEKTYBAHHSI OETOHHUX KOHCTPYKINH A5
GETOHY PO3IJISHYTOTO KJIAacy 10 MII[HOCTI yKasaHuil koedimieHT cranoButh 1,3. OTiKe, HOpMH IHTEpPIPETY-
I0Th IPU3MiHY MiIHiCTh GETOHY 3a AaHMMHU BUIPOOYBaHHSX Kyba 3 OLIbINOK0 0bepeskHicTO, Hixk 1ie Tpeba 3
Pe3yJIbTaTiB YUCEJIbHUX JJOCHI/KEHD.
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MPUKNAL YNCENBHOI PEANISALIT ANTOPUTMIB ONS VLWWINIbHEHOI FPYHTOBOI
OCHOBM

OcHOBHI BUXijiHI [aHi, BAKOPUCTaHI B po3paxyHKy: MoayJb jgedopmaiii E = 5 MIla, koedinient ITyac-
cona v = 0,3; xyr BuyTpimHboro tepts ¢ = 30% nurome 3vyeruienns ¢ = 2 xlla. Cepesposuiie rpyHTOBOTO
MacuBY IPUIHATE HEBarOMUM, TOMY 1[0 HAIPYTH Bijl BJACHOI Bark IPyHTY JiIOTh y3/I0BX OcCi Z.

Ha nepiromy cTyrneHi HaBaHTaKeHHS /10 KOHTMHYaJIbHUX TPUKYTHUX €JEMEHTIB IPUKJIAJEHE BY3J0BE
30cepelPKeHe HaBaHTAKEHHsI, 10 /i€ B paiaJilbHOMy HAmpsiMKy 1 po3bure Ha jiBi ckianosi: Nx u Ny. [Touar-
KOBa BeJIMUMHA HABAHTAXKEHHS 1 HOTO 10/1asbIne 36iAbIIeHHs B TOKPOKOBOMY PEXUMI MPUIMAETHCS 3 ypa-
XyBaHHSIM Koe(illieHTa HabJMKEHHS [0 YIIIJIBHEHOTO CTaHy.

Ha ko:xHOMY KpOITi HaBaHTaKEHHS BU3HAYAJIMCS MEPEMIllleHHS BY3JIiB PO3PaxyHKoBOI Mozei (opmy-
Ja 2), a TaKOK MOBHUM THCK, IO Jli€ HA TPYHTOBUI MAacUB Y 1leii MOMEHT 4yacy. Bu3HaueHHs TIOTOYHOTO Ha-
BaHTAKEHHSI MIPOBAANJIOCS BiOBiAHO 10 dbopmyin (5).

3aKkiHYeHHSM PO3PAXYHKY BBAXKAJIOCS JOCATHEHHS TPAaHUYHWMU TAPaMU MACUBY YIIIJIbHEHOTO CTaHY.

AHasi3 giarpam rmepemileHb TOYOK IPYHTOBOTO MAacUBY, OTPUMAHUX YMCEJIbHUM i €KCIIePUMEHTAIbH UM
NIJISIXOM Y Jlialia3oHi YIIiIbHIOIUUX TUCKIB 10 6 atM (puc. 4), TTOKa3as, 110 3aJeKHICTh AedopMalliil Bij
Hanpyr B 000X BHIIAJKaX HOCUTh HeJMiHIHUN xapakrtep. IIpy [bOMY TE€peMillleHHsI, OTPUMaHi eKCIIepUMEeH-
TAJBHO, TPAKTUYHO B 2 Pa3y MEPEBUINYIOTh 3HAUEHHS, OTPUMaHi YNCEeJbHUM PO3paxyHKoM. Lle TosicHIoeThCs
CKJIAIHICTIO OMIHOYACHOTO YPAXyBAHHsS B 3AMPOMOHOBAHIN MOfesni HAGMUKEHHS 0 YIITbHEHOTO CTaHy
(migBuienus nedopMalliiHUX XapaKTEePUCTUK) i CTaHy TIAaCcTUYHOI Tedii (3HMKeHHS AedhopMalli iHuX
XapaKTEPUCTUK).

Twuck, aTm
0 1 2 3 4 5
O L L L ] L L I}

(o2}
~
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15
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20

) ~N

30

—— JcknepumeHTarnbHi AaHi —#— TeopeTuyHi aaHi

Pucynok 4 — 3anexuicTh pajiabHUX MepeMilieHb TOUYKH BiJl YIIITHHIOIOUNX THCKIB.

BMCHOBKU

1. Heniniitni acnektu medopmyBaHHs GETOHHOI KOHCTPYKINT ak 10 cTafii il pyiiHyBaHHS MOKYTb 3310~
BIJIBHO ONMUCYBATHCS 3 BUKOPHCTAHHSM OLMIHIITHUX PIBHSHP CTaHYy, [0 BPAaXOBYIOTh 3MiHY MillHOCTI 6eTo-
HY Bi piBHS cepeaHixX Hampyr BigmosigHo K0 Teopil minHocTi Kymona-Mopy. IIpu mpoMy He moTpiGHO 10-
IaTKOBOI BUXiAHOI iH(popMarii 10 Ti€l, KoTpa MiCTUTbCS B HOPMaX Ha IPOEKTYBaHHs OETOHHUX KOHCTPYKIIM.

2. 3anpoIOHOBaHM IPUHIUIT aHAI3y PoOOTH GETOHHOI KOHCTPYKIII MoKe Oy TH PO3BUHEHHN Y HAIIPSMKY
ypaxyBaHHsI po6otu GeToHy 1o crnagHiil rimi. JIJist boro HeoOXiAHO AiarHOCTYBaTH CKiHUYeHi eJleMEeHTH 10
O3HAIll IOCATHEHHSI B HUX TPAHWYHOI CTUCKATbHOCTI. [Ipy mogarbiioMy HaBaHTaKeHHI OTHIPHICTH 3pyH-
HOBAHUX €JIEMEHTIB Y KOHCTPYKIIi MOBUHHA BUKJIIOUATHCS, HAMPUKJIAA, METOJIOM MOYATKOBUX HAMpyT (70-
JaTKOM y BY3JaxX 3pyHHOBAHOTO CKiHUCHOTO eJleMeHTa K KOMIEHCYIOUNX HaBaHTaKeHHS BY3JOBUX peakIliil
BiZl HAIIPYT, IOCATHYTHX Y HbOMY B MOMEHT PYIHYBaHHS).
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3. 3acTocyBaHHs 3arajibHOI T€OPil MIIHOCTI MOMKJIUBO AK [l GETOHHOI KOHCTPYKIIil, TaK i JIsi IPYHTOBOI
OCHOBH.

4. MeToau aHasi3y rpaHUYHUX CTaHIB OCHOB i (hyHZAMEHTIB, 3aCHOBAHI HA BUPIIIEHH] 3MillIaHOl 3a/1a4i
TeOPii HPYKHOCTI i TJIACTUYHOCTI, ¥ 6araTbox BUIAJAKAX J03BOJSIOTH OIEPKYBATH PE3yJbTaTH, IO 33/10-
BOJIBHSIOTH TPAKTUKY TPOEKTyBaHHs i OyaiBHUIITBA Oy/iBeJab i COPY/IL.
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A. A. TIETPAKOB, H. A. TIETPAKOBA, H. I. TJOBAYEBA

METO/AbI PEHIEHUA YIIPYTO-IIJTACTUYECKNX 3AJIAY 1TPU CJOKHOM
HATPYXEHUU CTPOUTEJBHBIX KOHCTPYKIIMI 1 OCHOBAHUN
Houbacckas HAIMOHAIbHAST AKAZEMIST CTPOUTENHCTBA M APXUTEKTY PbI

[IpeoKeHbI YMCTEHHBIE AITOPUTMBI pacyeTa GETOHHBIX KOHCTPYKIMIT U TPYHTOBBIX OCHOBAHWN TIPU CJIOK-
HBIX HArPY’KeHUSX B HEJMHEWHOW TTOCTAaHOBKE, OCHOBAHHBIE HAa PENIEHNH CMEIIaHHOH 3a7a4l TeOPHH YIIPY-
TOCTH U IJIACTUYHOCTHU. YIPyras 3ajlaya peliaeTcs MEeTOL0M KOHEUHBIX ajeMeHTOB. IIpenenbubie cocTos-
HIsI GETOHHBIX HJIEMEHTOB 1 TPYHTOBBIX OCHOBAHUIT IO MTPOYHOCTH YCTAHABIMBAIOTCS C TIPUMEHEHNEM TEOPHUN
npounoctn Kynona-Mopa. Ilorepeit Hecymieit cmocobHOCTH GETOHHOTO 9/IEMEHTA CYMTAETCS IOCTUKEHIE B
HeM TIPefeNbHOM COKUMaeMOoCTH. YNCTEHHBIMU HCCIEIOBAHUSIMI YCTAHOBJIEHO, YTO UCTOMb30BaHNE OUITH-
HEHHBIX rarpaMM IehopMUPOBAHIST OETOHHBIX 3JIEMEHTOB MPUBOANUT K HETWHEHHBIM ArarpaMmMaM aedop-
MHPOBaHUsI OETOHHON KOHCTPYKIHUI. B mprMepe pacyera yCTAHOBJIEHO TEOPETUYECKOE COOTBETCTBHE MEK-
Iy KyOUKOBOW M MPU3MEHHON TPOYHOCTHIO OeToHa. MeTo/bl pacyeTa peaJn30BaHbl B BU€e HOBOW BepCHN
nporpammHOro kommniexca «Hemnueftnerit [lommdems.

TEOPH: IVIACTUYHOCTH, CJIOKHOE Harpy>KeHue, CMEIIaHHas 3a/1a4a TeOPUH YIIPYTOCTH U IJIACTHYHOCTH

A. A. PETRAKOV, N. A . PETRAKOVA, N. G. LOBACHEVA

SOLUTION METHODS OF ELASTICITY AND PLASTICITY PROBLEMS AT
COMBINED LOADING OF BUILDING STRUCTURES AND FOUNDATIONS
Donbas National Academy of Civil Engineering and Architecture

Numerical algorithms of concrete structural design and soil bases at combined loading in nonlinear statement
based on the mixed problem solution of the elasticity and plasticity theory have been offered. The elasticity
problem is solved by the finite elements method. Limit states of concrete elements and soil bases according
to durability are set by the theory of Coulomb-Moore. Bearing capacity loss of a concrete element is considered
to be the achievement of limit compressibility in it. The numerical analyses have been established that the
use of bilinear diagrams of concrete elements deformation leads to nonlinear diagrams of concrete structure
deformation. The example of design has set the theoretical correspondence between the cube and prismatic
concrete durability. The design techniques have been implemented in the form of the latest version of the
program system «Nonlinear Polyphems.

plasticity theory, combined loading, mixed problem of the elasticity and plasticity theory
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T.B. MOPO3OBA, O. B. JIAMBMHA

Honbacckasi HAUMOHANBHAS OKABEMMS CTPOUTENLCTBA M APXMTEKTYPbI

AHANN3 PE3YJIbTATOB HABJIIOAEHUW 3A CTPOUTEJIbCTBOM KNA-2
B r. AOHELIKE

PaccMOTpeHbI pe3y IbTaThl U BBITMTOJHEH aHAJIN3 H0JTOCPOYHOTO MOHUTOPUHTA TUHAMUKU OCETAHUsT 3eM-
HOW TOBEPXHOCTH U COOPY/KEHUH 3aBOJIA, CTPOMBIIETOCS MPU OJHOBPEMEHHON MOAPAOOTKE MOA3EMHBIMI
TOPHBIMU pabOTaM.

aHaJIN3, MOPabOTKA TEPPUTOPHUIA, C/ABHIKEHNE TOPHBIX IIOPOJ], OCEAAHHE 3EMHOIi IOBEPXHOCTH, Aedopmanun
3/1aHHI U COOPY sKeHHIT

NMOCTAHOBKA MNMPOBJEMbI

[Tporecc caBMKEHUS TOPHBIX TIOPO/I, IOCTUTAST 3eMHOI TTOBEPXHOCTH, IPUBOJUT K €€ JiechopMaIlnii, a TaKkKe
K jiehopMaIniuy HaxoIAIMXCs Ha Hell 31aHuil u coopyskeHuil. OT moApabOTKY CTPaatoT TpakIaHCKUE 3/1a-
HUA W TPOMDBIINIJIEHHBIE COOPYKEHUA, KEJIIE3HDbIE TOPOTU U pr6OHpOBO[[bI, BOJAHBIC O6'beKTbI. OHaCHbIM
MOJKET OKA3aThCsl BJAUSHUE CMEKHBIX JIaB CAMUX IIAXT, OKAa3aBIIUXCS B 30He cABMKeHUs. VccienoBanue u
aHaM3 0caflok (pyHIaMEHTOB U 1edhOopMaIiii MHKEHEPHBIX COOPY:KEHUN aKTyajeH TPU WX IKCILTyaTalnm
U TIpeIOTBpalleHnN aBapuil.

AHANN3 OCHOBHbIX AOCTVXXEHUM U NYBINKALNNA

BormpocaM cTpouTeibcTBa 3MaHUI U COOPYKEHUI MPH OJHOBPEMEHHOU TOAPabOTKE TMOA3EMHOTO MPO-
CTpaHCTBa MOCBSIIEH psiji pabot, B ToM uucie [1, 3, 4, 5, 8]. Tak Kak paBUJIa CTPOUTENbCTBA 3MaHUN U CO-
OpysKeHWH Ha moApabaThiBaeMbIX TEPPUTOPHUIX [2] MO3BOJISIOT BECTH CTPOUTEIHCTBO 0OBEKTOB JIOO Tie-
pell HauajoM ToApabOTKN 3eMHOMN MOBEPXHOCTH, JOO TOCTe OKOHYAHUS aKTUBHOW CTAJMM CABVKEHUS
3eMHO MOBEPXHOCTH, 3TOU TpobieMe yaeaeHo Maio BHUMaHus. OCHOBHBIE MCCJIEOBAHUS TOCBSIIEHbI
aHanusy gedopMannii 3eMHOU TTOBEPXHOCTH TIOC/Ie CTaOUIM3AIlUN MPOIECCa CABMKEHUS 3¢MHOU TTOBEPX-
Hoctu [6,7, 9, 10].

Iesplo HacTOANUX UCCIEIOBAaHUI SABIsieTCS aHAMU3 JedhopMannii 3eMHON TIOBEPXHOCTH B JIMHAMUKE, UX
BJIMSIHYE HA 2JIEMEHTBI 3/[aHUI U COOPYKEHUI, a TaKKe BO3MOXKHOCTb BEJCHUS CTPOUTEIHCTBA 3AHUH 1
COOPY:KEHU TIPU OJHOBPEMEHHOI MOAPabOTKe.

N3NOXXEHWE OCHOBHOIO MATEPUANA

Bpennoe BiausiHuE Tpoitecca CABMKEHUST TOPHBIX TOPOJ Ha TOApabaThIBaeMble 0OHEKTHI TPEOYET MPIHSI-
THS Mep, 06eCTIEINBAIOIINX UX COXPAHHOCTL. CTabuabHON Tromanku moa ctpoutensetso KITJI-2 B wepre
r. JloHeIka M3BICKATh He YAAT0Ch, TI0ITOMY OLIIO MPUHATO pellleHre CTPOUTh KOMOWMHAT Ha TEPPUTOPUH,
noapabarsiBaemMott maxroilt um. A. @. 3acaabko. TakuMu MepaMu OXpaHbl OGBEKTOB CPEIN MPOUNX SIBIISI-
eTcs U co3fanne 0cob0 TMPOYHBIX WK TIOJATIUBBIX KOHCTPYKITMH 3/IaHUN U COOPYKEHUH. DTH 3a/1aUr Pe-
man nHeTtutyT «Jlonenknit I[IpomctpoitH W npoekT», KOTOPHIA, KpOMe CTPOUTENHHBIX MEPONPUITHUIL 3a-
MUTEI, PEKOMEHI0BAT BECTH TeOe3NvecKre HaOMOMeHNsT 3a KaUeCTBOM BO3BEAEHUs CTPOUTETHHBIX
KOHCTPYKITUI CTOPOHHEH OpraHm3alieil B TedyeHNe BCeTo Mepruoaa CTpouTeabcTna [1].

© T. B. Mopososa, O. B. Jlam6una, 2011
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AHanus pesynstatos Habnoaenuit 3a ctpoutenscreom KIMO-2 & r. JoHeuke

AHajius MHCTPYMEHTANbHBIX HabMOAeHNT 32 ehOpMAISIMU 3/[aHUI U COOPYKEHUH TO3BOJISET HE TOJIb-
KO OIIpe/ieJINTh ITPaBUJIbHOCTD IIPUHSTHIX B IIPOEKTE Mep YCUJIeHUs], HO U OLEeHUTh KauyeCTBO KOHCTPYKIIUM
coopyKeHus B 1esioM. Jlaist 1osyueHus: 00beKTUBHON KapTUHBL 110 MCCJAEYEMBIM 3JIEMEHTaM COOPYKEHUS,
IJIAaHOBO-BBICOTHbIE MHCTPYMEHTAJ/JIbHbIE Ha6]HO[[€HI/IF[ IIPpOBOAMNJIUCH B IIEPUO/ BCEro CTPOUTEJIbCTBA B
COOTBETCTBUU C MporpamMMmoii [1] 1 3akjovasuch B MHOTOKPATHOM MTOBTOPEHUM ONpe/leJIeHUs apameT-
POB, OTOBOPEHHBIX B IIporpaMme [4, 8].

[TpoBoAMMbIE MCCIIEA0BAHUS MTO3BOJMUIN KOHTPOJIUPOBATH KAUECTBO CTPOUTEIHHO-MOHTAKHBIX PaboT,
obecrieunBas BO3MOKHOCTD MPOBEAEHUS TOPHBIX PaboT 110/ yUYACTKOM CTPOUTENbCTBA (HAGJIIOEHUS T10-
3Bosiuau Ge3 yiep6a st maxThl uasaedb 6osee 500 ThIC. TOHH YIriist) U Jaju BO3SMOKHOCTH TIPOBEPUTH
HAJIEKHOCTh 3aJI0KEHHBIX B IIPOEKT MEP 3al[UThl 00BEKTOB CTPOMTENBCTBA OT BJUSHUS MOAPAOOTOK.

BoiGpaHHas MI0IaKa M0l KOMOWHAT HAXOAUIACH B TSIKEJBIX TOPHO-TEOJIOTHYECKIX YCIOBUSX, XapaK-
TEPUBYIOIIUXCSI CIOKHON TeOJIOTHUeCKON CTPYKTYpoil. BeipaboTku npoxomauau Ha riayouHax 900—1 200 M,
€0 CKOpocThio 60—76 M B MecsIIl TIPH MOLIHOCTH yrosbHoro miacta 1,6-2,1 M. Haubosee ysi3sBUMOIL sIBJIst-
JIaCh 3eMHAsl TIOBEPXHOCTH MO/ AEBSITUIIPOJETHBIM [JIABHBIM KOPIIyCOM. YCTAHOBKA KOJIOHH I10 BBICOTE U
JabHeile HabMOAEHNS 32 HUMU IPOM3BOAMJIKCH OT periepa, PAacloNOKEHHOTO Ha TeJIUKe B 2,5 KM Ha /11
crantuu Joueux Cesepusiit. Mexny konounamu: 14/T-15/T, 18/1-19//1, 22/11-22'/K, 18/J1-18'/JI".
Cpennsag ocajka 3a nepuoz Habmogennii cocrasuia 9,89 mm/mec (0,33 MM/ genb). KosoOHHBI IIaBHOTO
KOpITyca OIMYCTUJINCh K KOHILY €ro Bo3BeleHus: bosiee yeM Ha 500 MM ¥ WMeJIM TEHIEHIMIO 00IIEro YKJIOHA
i =0,0016, HanpaBjeHHOrO OT TOYKK 1epecedeHus: oceil A/14, k H/28. HeGobline BeJMYUHBI OCAJKU 3EM-
HOI1 TIOBEPXHOCTH K OKOHYAHWIO CTPOUTETHCTBA OOBSICHSIFOTCS TEM, UTO HEMOCPEACTBEHHO TI0/I 3aBOJIOM JiaBa
npoxoauna B V-X mecsmax 1988 1. u B [-VIII mecsmax 1991 1. ¢ 3asepKKoii BAUSHNAS HA TIOBEPXHOCTb
350—-800 cyTok. ITO CTA/IO M3BECTHO TOJIHKO B KOHIE YCTAHOBKH KOJIOHH, II0OITOMY MOHTaX KOJIOHH IO BBI-
COTE OCYIIECTBJISIICS OOBIYHBIM CIIOCOOOM, TT0JIarast, YTo IJIONAAKa oceJaeT paBHoMepHO. CeroHs KOpIy-
ca MPUHAJIEKAT HOBBIM BJIAJIebI[aM M UX Ha3HaueHue mepenpoduinpoBano. He mocBsiieHHbe B BOIPO-
Cbl 0COGEHHOCTEN CTPOUTENbCTBA HOBBIE BJAMEBIIBI MAPKU YHUUYTOKUIN, KPOME HEMHOTHUX 3HAKOB,
3aKPEIUIEHHBIX METAJINYECKUMHU YTOJKaMH, Ha BHEINTHUX CTOPOHAX coopysKeHwuil. IToBTOpHBIE HabJI0/1€-
HUS 10 9TUM 3HAKaM, BBIIOJHEHHbIE yepe3 20 Jet, mokasanu cieayiomiee (tadJr., puc.).

Ta6mua — OTMerku penepos mromagku KITJ[-2

Hauanpnas oTMeTKa, M, Koneunas ormetka, M, Pa3zHocTh
Ne | MecTo ycTaHOBKH MapKu . .
(mara HabmrogeHui) (mara HabmIOCHMIA) OTMETOK, MM
3 CrojoBas 10,630 (07/1986) 9,765 (06/2008) — 865
6 Korenbnas 1,180 (04/1987) 0,357 (04/2008) - 823
JlsimMoBast TpyOa 2,312 (03/1988) 1,601 (06/2008) - 711

2' 3 4 5 5' 6 7 8
MponeTsl

== MwuHuManbHble ocagkm = - CpefHue ocagku = MakcumarbHble 0canku

Pucynoxk — [paduk ocazok moaxpaHoBbIX pesbcoB OTKPbITOH acTakaasic 09/1988 r. mo 04/2008 .
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BbIBOAbI

BoinosiHene CTpoUTENbHBIX PaboT OHOBPEMEHHO ¢ MOAPabOTKOM MOA3EMHOTO TPOCTPAHCTBA BEChMa
HeskesarebHo. [TosydeHHble aHHbIe 00 0CAKAX PA3JMYHBIX YacTell COOPYKEHUH XapaKTepUayIoT U Ka-
Y4eCTBO CTPOUTEJBHBIX paboT. [laHHble HAOMIOAEHW 32 OCajKaMU COOPYKEHUH MO3BOJIAIOT pa3paboraTh
METO/IbI PacyeTa OKUAAEMON OCAJKK 1 TIPUHATH HauboJee 1enecoobpasHble U 9KOHOMUUHbBIE PENIEHUs TPH
NIPOEKTUPOBAHUN COOPYKEHU.
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AHAJII3 PE3VJIBTATIB TEOJAE3NYHNX CIIOCTEPEXEHD 3A
BYAIBHUITBOM KIIA-2 ¥ M. JIOHEIIbKY

Houbachka HamioHATbHA aKafeMis OYAIBHUITBA 1 apXiTeKTypn

PosrasnryTO pesynpraté Ta BUKOHAHO aHATI3 JOBTOCTPOKOBOTO MOHITOPHHTY AMHAMIKH OCiaHHS 3€MHOi
MOBEPXHi Ta CIOPY/ 3aBOJAY, 10 OYAyBaBCs 33 OJAHOYACHOT MiAPOOI MiI3eMHUME TIPHHYUME POOOTAMU.
aHaIi3, MAPOGITOK TEPUTOPIii, 3pYLIEHHS MPCHKUX NOPil, OCiIaHHs 3eMHOi oBepXHi, Aedopmaitii Oy IMHKIB | ciopy

T. V. MOROZOVA, O. V. LAMBINA

ANALYSIS OF RESULTS OF GEODETIC OBSERVATIONS OVER
CONSTRUCTION OF BPB-2 IN DONETSK

Donbas National Academy of Civil Engineering and Architecture

The results of the long-term monitoring analysis of the dynamics of the earth surface cave-in and plant
structures built at the simultaneous underworking by the underground mining work have been considered
in the paper.

analysis, territorial underworking, rock displacement, earth surface cave-in, deformation of buildings and
structures
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J1. B. XYAOKOPMOBA, WU.T. BAJIIOBA, C. I. KY3HELLOB

HoHbacckasi HAUMOHANBHAS OKAAEMMS CTPOUTENLCTBA M APXMTEKTYPbI

CKAHUPOBAHMUE MHOTOYroJibHOro OKHA

B crarbe pacCMOTpEHa 3aa4da (I)OPMI/IPOBEIHI/IQ AUCKPETHOT'O MHOJKECTBA TOYEK, O'PAaHUYECHHOI'O 3aMKHY -
ThIM KpHBOHHHeﬁHbIM KOHTYPOM. AKLIeHTI/IpyeTCH BHUMaHNE Ha CKaHUPOBAHNUN MHOT'OYIOJbHOI'O OKHA.
BI)IBeI[eH BBIUKMCJTUTEIbHBII AJITOPUTM ITOKOOPAMHATHOTO pac4Ye€Ta TOYEK OKHa, C(l)OpMI/IpOBaHHbIX B IIJIO-
Ia/IK1, B IIJIOCKOCTU 3aMKHYTOI'O KOHTYpPa O6H.IGI‘O ITIOJIOKEHM 4.

JIMCKPETHOE MHOKECTBO TOYEK, 3AMKHY ThIif KPHBOJIMHEHHBI KOHTYP, IUIOCKOCTD O0IIEro MOJI0KEH s, MaTeMaTH-
YeCKHii aIapaT TOYEYHOT0 HCYUCIEHH)S], CKAHHPOBAHHE, CUMILTIEKC

[Ipu pabote ¢ KPUBOMUHENHBIMI (DOPMAMU 4ACTO BO3HUKAET 3a7a4a (HOPMUPOBAHUS TUCKPETHOTO MHO-
JKECTBA TOYEK, OTPAHUYEHHOI'0 3aMKHYTbIM KpHBOHHHefIHbIM KOHTYPOM. ITO MOXKET 6LITL OKHO, O6€CH€‘II/I-
Bamolee HeOOXOMMYIO0 OCBEIIEHHOCTD, HPOEKIUs OyIyIero Kapkaca 0TceKka MOBEPXHOCTH, OIMHUCAHHE MHO-
ronapamMeTpUYecKOro siBJICHHsI W 1poliecca, U T. 1. EcJi IOCKUil KOHTYD HAXOAUTCS B IJIOCKOCTH 00111ero
MOJIOXKEHU, TO 3a7a4a (OPMUPOBAHUS OPTaHN30BAHHOTO AMCKPETHOTO MHOXKECTBA TOUYEK MHOTOKPATHO
ycaoxusiercst. Jlist perieHus mogo0HBIX 3a/a4 IPeIaraeTcst NCI0JAb30BaTh MATEeMATHYECKUI aImapar
TOYEYHOTO McUnciaenus [1], rae pacueT HEOOXOMMMBIX TOUEK BEAETCS OTAETBHO MO KaXKAO0H ee KOOpAWHATE.

[Tox ckaHWPOBAaHUWEM 3AMKHYTOTO KOHTYPa MBI Oy/eM MOHMMATh (HOPMUPOBAHUE OTPENETEHHOTO YHCTA
TOYeK PaBHOMEPHO PACHONIOKEHHDLIX Ha 3aMKHYTOMH ILIOMA/Ke MIPOU3BOJIBHO PACIIOIOKEHHON B IIPOCTPAH-
ctBe. JlaeTca Hymepalus 9THX TOUEK U KOOPAMHATHI UX B TOH /eKapTOBOH CHCTeMe KOOPAMHAT, B KOTOPOi
3a/aH KOHTYP. 5

CKAHWPOBAHUWE MHOIOYrojlibHOro OKHA

Pazgenum miockocTh okHa (puc. 1) Ha IPUMEPHO OJMHAKOBBIE TPEYTOJIb-
HUKY. VI3 MOTyYeHHBIX TPEYTOTBHIUKOB BBIGEPEM OJIMH TSI TATHHENTIIETO pe-
MIEHV 331a49i. 3a/1a4a CKAaHMPOBAHISI MHOTOYTOIBHOTO OKHA CBOAMUTCS K CKa-
HUPOBAHUIO TPeyroJbHUKA (puc. 2)

1. 3aganum ypaBHenue orpedka AB B Toueunoit dopme (1):

A

P=At+Bt, (1)

Pucynox 1.
rie P — Texymas Touka oTpeska;

A, B — Touku Hayajsia U KOHIIA OTPE3Ka; B
0 <t <1— mapamMmeTp, ONpPE/eJSIONUi OTPE3OK.

2. 3ajamum ToyeuHoe ypaBHenue orpeska PC (2): =
K=Pr+Cr, (2)
e 0<r<l,r=(l-1).

3. lloxcraBnsasa P B ToueuHoe ypaBHeHne oTpedka PC, moxydnM ToueuHOEe
ypaBHEHNE TPEYroJIbHOTo oTceka (3):

K=Atr+Btr+Cr. 3)

Pucynox 2.

© JI. B. XymokopmoBa, U. T. Bamo6a, C. I. Kysueros, 2011
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4. 3amaiuM TUCKPETHOEe MHOXKECTBO TOYEK C Halepes 3ajanHoll rycroroit. /[ aToro na orpeske AB
BBIOUpaeM m, a Ha orpeske PC — n Touexk:

i
ytnei=0,1,2...,m;
m

m
. n— . (4)
i ],r/:Lej=1,2,3...,n;

rae 1M j— HOMep TOYKM IO MOPSJIKY.

5. Uckomyio hopMysly CKaHMPOBAHUS TPEYTOJHHOTO OTCEKA MOJYUUM, TTOJCTABJISIS 3HAUECHUS TUCKPET-
HBIX [TAPAMETPOB B TOYEYHOE yPaBHEHHUE TPEYTrOJbHOTO oTceka (5):

=l =) o) -

mn mn n

6. BerumcauTebHbIN aITOPUTM MOKOOPJANHATHOTO pacyeTa TOYEK TPEYToJbHOTO OTCEKa MPUHUMAET
crenytoutuii Buz (6):

. :XA((m—i)(n—j)}x{i(n—j)j j

mn

v, = yA((m_i)(n_j)j+y3[i(’:ﬂ;j)j+yc i

:, :ZA(M(HJHB(MJHCJ ©)

mn n

7. @opMupyeM MPSIMOYTOJbHbBIE MJIOMAAKA TPEyroibHOTo orceka okua (7), (puc. 3, puc. 4):
i, i(j+1),G+1)j+ 1) +1)/

(m—i—l)(n—J’—1)j+x3(("+1)(n—f—l)J+xC (+1)
Visyer) = yA((m _i_;mz(:n_j_l)j+y5((i+1)§}if—1)j+yc (j} 1), (7)

_ZA((m—i—l)(n—j—1)j+23((i+1)(n—j—l)j+zc (+1)

X)) = XA(

Z. . =
1 1
(1)) mn mn n

HaxonuMm TOuKy BHYTPU HoJydYeHHON nuomazaku. [lig 3Toro HaxXxoguM LEHTP JAUArOHAJIU:

ij,(i+1)j +1) 8):

. :sz((n—]:)(Zm—212n—l)—(m—z:)+lj+sz((n—j.)(2;-}:l)—i'—1]+x2c(j.+(’{.+1)}
. :yzA((n—JX2m—22;1)—(m—z)+1j+y23[(n—/)(2;;1)—z—1j+yzc(J+(;+1)} ®)
.y =zA((n—j)(Zm—Zn)—l)—(m—i)JrlJJrZB((n—j)(2i+1)—i—1j+zc(j+(j+1)}

2 mn 2 mn 2 n

8. Uamensst i=0,1,2,..,m;j=1,2,3, .., n HOTyYuM IJIOMAAKK TPEYTOJBHOIO OTCEKA OKHa Oe3 ocTaBIle-
rocst TpeyrosbHuka 1pu Bepuiute C (puc. 5). Touky aToro TpeyroiabHUKa 3agaauM oTaeabHO (9):

(o)l =53)

Xy =X, — [+ x| — |+ x| ———+— |,
3n 3n 3n 3
I RN R OV

Yu =V 3n Vs i Ye in 3/

9)

o))
ZM:ZA — +ZB — +ZC —+— .
3n 3n 3n 3
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CKOHMPOBAHME MHOTOYrOILHOTO OKHA

9. C 1oMoIIbIo MOCIe10BATENbHOTO CKAHMPOBAHUS TPEYTOIBHIKOB (POPMUPYEM CKAHUPOBAHIE MHOTO-
YTOJIbHOTO OKHa (puc. 6).
Ckanuposanue HeoOXOAUMO JIJIsL TOTO, YTOOBI 33/1aTh JY4H, OTPEAETISION[He OCBENEHHOCTh B TOUKE.

i+ i)
i
6 Q) v
i5(+1) C 4
PucyHok 3. PucyHoK 4. PucyHok 5. PucyHok 6.
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JI. B. XYAOKOPMOBA, I. I. BAJIIOBA, C. I. KY3HEIIOB
CKAHYBAHHA BATATOKYTHOI'O BIKHA
Houbachka HamioHaTbHA aKafeMis OYAIBHUITBA 1 apXiTeKTypn

B crarti posrisHyTa 3a7a4a GOPMyBaHHS AUCKPETHOI MHOKHHU TOYOK, 0OMEKEHOT 3aMKHYTHM KPHBOJi-
HIHHUM KOHTYPOM. AKIIEHTYEThCS yBara Ha CKaHyBaHHI 6araTOKyTHOTO BikHa. BUBeIeHO 00YHCII0BAIIb-
HUI AJITOPUTM 3 KOOPANHATHOT'O PO3PAaXyHKY TOYOK, C(bOpMOBaHI/IX y HJIOH.IaI[Hi, B H]IOH.II/IHi 3aMKHYTOrO
KOHTYpA 3araJibHOTO IOJIOKEHHS.

JIMCKPETHA MHOKHHA TOYOK, 3aMKHY THii KPUBOJIHIHHIT KOHTYP, IUTOLIMHA 3aTaJIbHOTO IOJIOKEHHSI, MaTeMaTHy-
HHI{ anapaT TOYKOBOTO O0UMCIIEHHS], CKAHYBaHHS, CHMILIEKC

L. V. KHUDOKORMOVA, I. G. BALUBA, S. G. KUZNETSOV
POLYGONAL WINDOW SCANNING
Donbas National Academy of Civil Engineering and Architecture

The paper deals with the problem of formation of the discrete point set limited by the closed curvilinear
contour. The attention focuses on the polygonal window scanning. The computing algorithm of the
coordinate-wise calculation of the window points formed into the area element in the plane of the general
position closed contour has been deduced.

discrete point set, closed curvilinear contour, general position plane, mathematical apparatus of point calculus,
scanning, simplex
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A.A.BOPUCOB

Opecckas rocyaapcTBeHHAs OKAAEMMS CTPOUTENLCTBA M APXMTEKTYPEI

UCCNEAOBAHMUE BJINSHUA TEMMNEPATYPbI OKPY)KAIOLLEW CPEALI HA
BEJINYUUHY CLUEMJIEHUS NEHONOJIUCTUPOJIA C KJIEEM

Ha cerogusimrauii nenb B Ykpante Bcé 60bine 1 60Jbine hacagoB yTEMISETCS ¢ NCIOIb30BAHIEM JIETKUX
IITYKATYPHBIX TEXHOJOTUYECKUX CUCTEM, B KOTOPBIX TEILJIOM30JISAIIMOHHBII CJI0N HECYIIUIT U, CJIeI0BATETBHO,
BOCIIPUHUMAET BCe HATPY3KU U BO3/IEHCTBUS KaK U3BHE, TAK M U3HYTPHU. B KauecTBe TENTIOU30JSAIMOHHOTO
CJIOSI B TAKUX CHUCTEMAaX MCIOJb3YIOT MEHOMOJIMCTHPOJbHBIN NN MUHEPATOBATHBIN yTenaurtenu. [Ipu
60spIINX 06BEMaX MTPOU3BOACTBA PabOT MO yTemIeHo (hacagoB 3MaHUN BO3HUKAET HEOOXOANMOCTD U3yUe-
HUS HaJIEKHOCTH KPETJIEHNsT TAKUX CHCTEM. A MMEHHO, CTAaGMIbHOE yAePKUBAHUE C TTOMOTIBIO KIEEBOTO
coeinHenust (OCHOBaHMeE + KJIel + MJIMTa) MAacChl CUCTEMBI KaK B HAauaJbHON CTaJ[MU yCTPOICTBA CUCTe-
MBI, TaK U B MPOIIECCE ee IKCITyaTalui. Harpysku oT Macchl CHCTEMBI TIepPelaloTesl, B TIEPBYIO 0Uepe/lb, Ha
KOHTAKT <«KJieil + MOBEPXHOCTD TIUTDHI YTEMIUTENT». ITA YaCTh CUCTEMBI SIBJISIETCST HanboJee ysI3BUMON B
npotiecce KcIyataiuu. B pabore npuBeeHbl JaHHbIE, XaPaKTEPU3YONINe N3MEHEHUS ailfe3UOHHON pou-
HOCTH CIIETJIEHUSI TTEHOTIOIUCTUPOJIA ¢ KJIeeM B 3aBUCHMOCTHU OT TeMIIePaTypbl OKpy:Kaotieil cpessl. 3y-
YeHIe TaHHOTO MOKA3ATENSI aCT BOSMOKHOCTD CAENATh KPEMJIeHNe CUCTEMBI TEIION30JSIIY OoJiee Ha-
JEKHDBIM,

TEIIOU30JIsIus, pacapl, are3usi, TeMIepaTypa, NoJuMepIieMeHTHbIN KJieit

OOPMVYINMPOBKA TPOBJIEMbI

Bcé Goabine u Gosrbiiie hacagioB YTEMIAETCS ¢ UCIOTb30BAHNEM JETKUX MMTYKATYPHBIX TEXHONOTHIEC-
KUX CHUCTEM, B KOTOPBIX TETIOU30JISAIIMOHHBIN CIOH HECYIUN U, Ciel0BaTeIbHO, BOCIPUHUMAET BCe HATPY3-
KU ¥ BO3/IeHiCTBUS KaK M3BHE, Tak W M3HYTPH. KpeleHne yTemnnTe s B TAKOH CUCTeMe TEeTJION30 ISIIINN
OCYTIECTBJSIETCS IyTeM MPUKJICUBAHUS €70 K MOBEPXHOCTH CTEHBI U JIOTIOJHUTEJBHOTO 3aKpeIJIeHUs A10-
Gemsivu [1]. [last obecriedennst HafeKHOTO 3aKPETIEHUS TIUT HA TIOBEPXHOCTH HAPYKHOW CTEHBI IOMA, B
MepBy0 ouepesib, HEOOXOAUMO yUecTh Te (GaKTOPbI, KOTOPBIE MOTYT MOBJIMSITH HA JTOJTOBEYHOCTH PAOOTHI
yTemnuTess B cucteMe. K HUM HEOOXOMMMO OTHECTH: CTAOMIBHOE YAEPKUBAHNE C TIOMOIIBIO KJIEEBOTO CO-
enHeHuss (OCHOBaHUE + KJel + IJINTA) MAcChl CUCTEMBI KaKk B HAYaJbHOM CTAJMM yCTPONCTBA CUCTEMBI,
TaKk ¥ B TIpoIlecce ee SKCILIYaTallnu.

Harpysku oT Macchl CUCTEMBI TIePeAaoTesl, B TIEPBYIO OUY€pe/lb, HA KOHTAKT «KJIEH + MOBEPXHOCTD TIUTHI
YTEMIUTeNsT>. T YACTh CUCTEMBI SIBJIsSIETCST Hanbosee ysI3BUMOI B TIPOIECCe IKCILIYATATIN.

AHANN3 NOCNEQHNX UCCNEQOBAHUA 1 MYBNUKALMIA

WsBectHO [2, 3], uTO TeMmepaTypa OKpY>KalOIel cpebl CYIeCTBEHHO BIANSET Ha KOHEUHBIE CBOMCTBA
MaTepuasoB Ha OCHOBE MUHEPATbHBIX BSLKYINX. V3ydeHne aTOro mapaMeTpa 0COGEHHO aKTyalbHO TPH
HCIIOJIb30BAHUY IIOJMMEPLEMEHTHBIX KJleeB, KUHeTHKa HapacTaHusl, IPOYHOCTb KOTOPBIX JOCTATOYHO HE
nccienoBana. Tem Gosiee 9TO OTHOCUTCS K CHCTEMAM TETLIOM3OJISIIIAN, B KOTOPBIX KJI€€Bas OCHOBA MTPAET
CYHIECTBEHHYIO POJIb.

ITpu TBepieHUHN IOJTMMePLEMEHTHBIX KOMIO3UIUN YIIpOYHEeHUe KaMHS [IPOUCXOAUT B pe3yJbraTe ABYX
O/IHOBPEMEHHO IIPOTEKAIOIUX [IPOI[ECCOB: FU/ipaTalii MUHEPaJbHOr0 BSIXKYIEro BeliecTsa U M0JUMepU-
3allMOHHOIO TBEPAEHUS CMOJ € [1ePEXO/IOM UX B HepacTBOpuMoe cocTtosinue. IIpu aToM oTBep:kieHue 1oJu-
MEPHOH COCTABISAIONIEN He CBSI3BIBAETCS ¢ ee 00s3aTebHBIM 06e3BOKUBAHNEM, TTOITOMY 3TH KOMITO3HUIIH
MOTYT TBepPJeTh BO BJIaKHOH cpeje.

© A. A. bopucos, 2011
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Mccneposatune BusHMsS TeMnepaTypbl OKPyXaiollei Cpefibl Ha BENMYMUHY CLENIEeHNUst NeHONONUCTUPONd C Kneem

LENN

[TpencraBisizio MHTEpeC yCTaHOBUTH BJAMSIHUE TeMIIepaTypbl OKPYsKalolieil cpe/ibl Ha aJiIle3UOHHYIO IIPOY-
HOCTb Ha IPAHUIlE «IEHONOJUCTUPON + Kiei». KputepueM oneHKr GBIIO IPUHATO BPEMs, TIPH KOTOPOM
aJire3MOHHAas ITPOYHOCTDb Ha TpaHUIle KJes PaBHA KOT€3MOHHON IPOYHOCTH YTEIJIUTeJs.

OCHOBHOW MATEPUAN

COFJIaCHO HOPMaTHUBHBIM JOKYMEHTaM pa6OTbI 110 IPUKJIENUBaHUIO TEIJIOU3OJAIIMOHHBIX IIJIUT HeO6XO'
MO TIPOBOIMTH MIPU HOPMAJIbHBIX YCJIOBUAX (TeMiepaTypa okpyxaroiiei cpeant 20 = 2 °C npu BiaakHO-
ctu 60 £ 5 %). B Toke BpeMsi IPOU3BOJAUTENH KJIESAIIUX CYXUX CMECEH JOMYCKAOT YCAOBUS NPUKIEHBAHUS
npu Temneparypax B auamasone ot +5 p0 +30 °C. B cuiy BbillecKa3aHHOTO MCCIEI0BAHUS MO MPUKJIENBa-
HUIO TEHOIOJUCTHPOJIA TPOBOAUIINCH TP TEMIepaTypax okpysxaworieil cpeast +5, +20 u +30 °C u Brax-
rHoctu 80, 60 u 50 %, coorBeTcTBeHHO. IIpM 9TOM M3MeHEeHNWE BAAXKHOCTH +5 %.

Wcxoms w3 pe3yrbTaToB paHee TPOBENAEHHBIX MCCAEMOBAHUN [4], OBLIO yCTAHOBIEHO, YTO OMTHMATBHOE
HaHeceHHue KJiest BEPTUKAIbHOE 0 OTHOIIEHUIO K TJIOCKOCTH CTEHBI, a 3y0 mmaress paBeH 4 MM, IleHormo-
JIMCTUPOJIBHBINA YTEIUINTENb TJIOTHOCTBIO 25 Kr/M%, DTH TEXHOJOTMUECKUE MapaMeTPhl U OB MPUHSITHI
B JaJIbHENIINX MCCIef0BanmsIX. B pe3ysbrate NpoBeIeHUs UCCIE0OBAHUI TEXHOJOTUIECKUX CUCTEM C UC-
IMOJIb30OBaHUEM TIOJTMMEPIEMEHTHBIX KJIEEB 6bI]II/I YCTaHOBJIEHBI 3aBUCUMOCTU KUHETUKU HapaCTaHUA a/i-
re3MOHHON MPOYHOCTU CKJEHKU TIPU TeMIiepatype okpyskaiouieit cpeast +5, +20 u +30 °C, mpeacrasien-
HbIE HA PUC.

Ha puc. BuzHo, uro nipu TBepaeHun kiest npu +5 °C B TeueHue 14 u HabMIOIAETCS HE3HAYUTENBHOE YBE-
JIMYeHUe aJre3MOHHOI MPOYHOCTH A0 Beandnnbl nokasaress 0,6 x 10 MITa. Takum o6pa3om, ajjre3noH-
Hasl TIPOYHOCTH B JIAHHOM ITPOMEKYTKE BPEMEHNU yBeInuuaach Ha 6 %. MemjeHHoe HapacTaHue aJre3nMOH-
HOIl TIPOYHOCTHU MOKA3aTeJist MOKHO OOBSICHUTD 3aMEIJIEHHBIM TIPOIECCOM THAPATAIMU MOJTMMEPIIEMEHTHBIX
KOMITO3UIINI B YCJIOBUSX HU3KUX TeMmepaTyp. [Ipu panbHelinem tBepaeHun (B nepuo BpeMeHu ot 14 10
34 vacoB) HabMOMAETCS PE3KOE YBEIMUEeHHE aJre3MOHHON MPoYHOCTH B 15 pas. YMeHbIIEHHE THAPATHBIX
IUVIEHOK BOKPYT YaCTHUI] B TaHHOM MPOMEXKYTKe TPUBOANT K MX CONMKEHUIO APYT K APYTY. BeieacTue yero
U MPOUCXOJUT Pe3Kuil Habop mpouHocTy. B mepuoj BpeMeHu oT 34 10 56 4acoB ajAre3noHHast IIPOYHOCTD
M3MEHSIETCST He3HaunTeabHo, ¢ 9,2x 10 0 11,32x 10 MIIa, T. e. B 1,2 pa3za.

OZIHA CYTKH
A

mpu t= + 30 o / TpaHHIA 3HAMEHNH pa3pyII /

CHHA MaTe
pu t= + 20 °C A/w

/ —
/ npu t=+5°C

—_
(3]

—_
(=]

oo

~

Anre3anoHHasi IpOYHOCTh, X 10 = MIla
N

|
/

0 8 16 24 32 40 48 56 64

o
T~

/

Bpems, u

PucyHnok — Biusinue BpeMeHu TBep/ieHUs KJiesl Ha a/[Te3MOHHYIO TIPOYHOCTD 1pu Temiepatypax +5, +20 u +30 °C.
[InoTHOCTD yTemaurens 25 kr/m>,
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A. A. bopucos

Kak Buzno u3 rpaduka, xapaxrep usMeHeHus ucciaeayeMmoro napamerpa npu temneparype +20 °C we-
O/IHO3HAUEH BO BpeMeHU. Tak, B TeueHUe MePBBIX 6 4acoB TBEPIEHUS TTPOUCXOIUT Me JIEHHBII Ha60p ajare-
3uoHHOI npounoctu ckieiiku 10 0,8% 103 MIla. Ho yxe mpu nocienyiomux 10 yacax TBepaeHus IpOUCXO-
Ut peskoe yBesauuenue npounoctu ¢ 0,8 x 103 no 11,32%x 10 MIla, T. e. mpouHocTs yBeauuunach B 14 pas.
[Ipu aTOM OHa AOCTUTIA TPAHUIIBI KOT€3UOHHOTO pa3pbiBa. Kore3moHHas MPOYHOCTH TEHOMOJIUCTUPOIIb-
HOTO YTEIIUTEJISA MEHbIIIE al[I‘eSI/IOHHOI(/)I IIPOYHOCTH CKJIefIKH, YTO UCKJIOYaeT I[aﬂbHeI;)IIHI/Ie ncciaeg10BaH g
JaHHOTO 00pasia.

Tak, Ha pECYHKEe BUJHO, YTO 3aBUCUMOCTH MCCJAENYEMOTO MOKa3aTeasi HOCUT MapaboMyecKuil xapaxkrep,
T. €. YNCJICHHbIEC 3HAYCHUA al[I‘eSHOHHOfI IIPOYHOCTU YBEJMNYNBAIOTCA MPAMO IPOIOPHUOHAJIBHO BPEMEHN
TBepieHus kiaesi. HaGmonaercss MHTEHCUBHBIA HA00OD MPOYHOCTU CPa3y IMOCJEe MPUKIECHBAHUSI IEHOTIOJH-
CTHUPOJIBHOTO yTEILTUTES.

B mauasibubIil IEpHO BpeMeHU, B TeueHMe 6 4acOB, TBEPAEHUE KJIEs [IPU TEMIEPATYPE OKPYIKAOIIEH
cpenbt +30 °C uMmeer 6oJiee MHTEHCUBHBIN XapakKTep M0 CPaBHEHUIO ¢ 0Opas3iaMu, UCCEIOBAHHBIMU MIPH
temieparypax +5 u +20 °C. 3a mepBbie 6 4acOB TBepAEHUS aATe3MOHHAsI IPOYHOCTD YBEIMYMIACH B 3 pasa.
[Ipu nanbHeIieM TBepPAEHUN B TeueHHE 6 YacoB HAOMIOAAETCs, MPAKTUYECKH, aHAJIOTHYHAST 3aBUCHMOCTb.
AnresuonHast TPoYHOCTH yBeuumiachk ¢ 3X 102 go 11,3x 10 MIla, T. e. B 3,5 paza. Takum o6pasom, npu
TeMmeparype okpy:xkamotieit cpeabt +30 °C, aqre3anoHHas TPOYHOCTDb CKJIEWKH MPEBBINAET KOT€3UOHHYIO
MPOYHOCTh MaTepuaa yTemanuresas dyepe3 12 yacos.

BbIBOAbI

1. 3KCHepI/IM€‘HTa]IbeIMI/I NCCIEIOBAaHAMU 6bI]IO YCTaHOBJIEHO, YTO NPU TBEPAECHNUUN CHUCTEM B OKPYKa-
otiell cpezie ¢ TemmepaTypoil +5 °C Hab0aeTCst MeJIEHHOEe HapacTaHue aJre3NOHHON MPOYHOCTH KJiee-
BOTO COCTaBa C MaTEpPHAIOM Termonsoasuun. Ilpu aTom MakcumanbHoe 3HaveHne aaresun 11,3x 102 Mlla
JOCTUTAETCS JIJISI TAHHBIX YCIOBUU yepe3 56 4acos.

2. Tepnenue cuctem npu Temreparype +20 °C mpenonpeesnao yMeHbIIeHNe BPEMEHU MOCTUKEHUS
MaKCUMaJIBHON aTe3MOHHON TMPOYHOCTH KJIEEBOTO COCTaBa € TelionsoJdanueid. Tak, MaKCMMalbHOE 3Ha-
uyerne Ryyrs = 11,3 % 10 MIIa npousomnuio yepes 16 gacos.

3. Teepaenue cucteM mpu temieparype +30 °C xapakTepusyeTcss HHTEHCUBHBIM HAOOPOM a/Ire3MOHHOM
MIPOYHOCTHU HA TPAHUIlE <IEHOMOJUCTUPOJI-KIei». B maHHOM ciiydyae ZOCTHKEHUEe MaKCUMaJIbHOTO 3Haue-
Hust Ryqrs mpoucxonut uepes 12 wacos.
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science en», Paris. — 2009.

[Tomygeno 10.03.2011

62 ISSN 1814-3296. Bicuuk /lonb6achKoi HallioHaIbHOI akajeMil OyAiBHUITBA 1 apxiTekTypH, Bumyck 2011-3(89)



Mccneposatune BusHMsS TeMnepaTypbl OKPyXaiollei Cpefibl Ha BENMYMUHY CLENIEeHNUst NeHONONUCTUPONd C Kneem

0. 0. BOPUCOB

JOCJIA/XEHHA BIIVIMBY TEMIIEPATYPU HABKOJIMIITHBOTO
CEPEJOBUMIIA HA BEJIMYMHY 3UENJEHHA IITHOITOJIICTUPOJIY
3 KIIEEM

OnecbKa jiep;kaBHa akajieMiss OyIiBHUIITBA Ta apXiTEKTypU

Ha cboroani B Ykpaini Bce Gisbiiie i Ginbiine (hacaiB yTEIIOETbCS 3 BUKOPUCTAHHIM JIETKUX HITYKATYPHUX
TEXHOJIOTIYHUX CUCTEM, B SIKMX TETIOI30IAIINHIN map Hece i, 0T:Ke, CIIPUNMAE BCi HAaBAaHTAKEHHS i BILIUBU
SK 330BHi, TaK i 3cepeinHN. 3a TEIJIOI30ANINHIN Mmap y TaKUX CHCTeMaX BUKOPUCTOBYIOTD MIHOMOMICTHU-
poubHUit ab0 MiHepasoBaTHuUll yTemmoBaui. [Ipu Besnkux obcarax BUpoOHUITBA POGIT 3 yTemieHHs da-
canis GyaiBeh BUHMKAE HEOOXIAHICTD BUBYEHHST HaAIMHOCTI KPIIJIEHHS TaKUX cUCTeM. A came, cTabiibHe
YTPUMYBAHHS 3a /IOTIOMOTOI0 KJIeifoBOTo 3'efHAHHS (OCHOBA + KJell + MJNTa) Mach CUCTEMH SIK Ha ModYat-
10TBCST, B TIEPIITY Y€PTy, Ha KOHTAKT «KJIEH + MOBEPXHS MINTH yTermioBadas. [[g qacTuHa cucteMu € HalOiIbIn
BPA3JIMBOIO B POTIECi eKCTITyaTaltii. ¥ poboTi HaBeIeHi aHi, 0 XapaKTepU3yIoTh 3MiHW ailre3MBHOT MIITHOCTI
3UeIJIeHHS MHOMOJIICTUPOJITY 3 KJIEEM 3aJIe5KHO BiJl TeMIlepaTypH HaBKOJWITHBOTO CepefoBUIIA. BuBueHH:
I[bOTO TIOKAa3HUKA JaCTh MOMKJIUBICTh 3pOOUTH KPIMJIEHHSI CUCTEMY TEIJIOI30 11 GiTbIl HaXiHHITM.
Terioi3osiis, ¢hacaau, aaresis, TeMIeparypa, nojJiMepieMeHTHHUIl KJeit

A. A. BORISOV

STUDY OF ENVIRONMENTAL TEMPERATURE EFFECT ON COHESION VALUE
OF POLYSTYRENE FOAM WITH ADHESIVE

Odesa State Academy of Civil Engineering and Architecture

Nowadays in Ukraine there are more and more facades warm-kept by light-weight plastering processing
systems where the heat insulating coat is load-bearing and, thus, absorbs all the loads both from the outside
and inside. The polystyrene foam and mineral wool warm-keeping jackets are used as the heat insulating
coat in such systems. The great volume of work on facade warm-keeping generates a need for study of
fastening reliability of such kind of systems. Namely, this is the consistent holding by means of a adhesive
joint (base + adhesive + slab) of a mass structure both at the initial stage of the structural design and
during its maintenance. Loads from the mass structure are transferred, first of all, to the contact «adhesive
+ warmth-keeping jacket slab surface». The part of the structure is the most vulnerable during the
maintenance. The paper cites the data evaluating the changes of the adhesive durability bond of polystyrene
foam with adhesive, depending on the environmental temperature. The study of the indicator enables to
make fastening of the heat insulation system more reliable.

heat insulation, facades, adhesion, polymer cement adhesive
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AOHEACHKOI HAL{IOHATIEHOT AKAREMIT EY/UBHILITBA | APXITEKTYPH

YK 69.022.32

B. K. BOJIKAHOB

Opecckas rocyaapcTBeHHAs OKAAEMMS CTPOUTENLCTBA M APXMTEKTYPEI

TEXHOJIOIng NPUKNENBAHUSA MUHEPAJIOBATHbLIX MNJIUT K
OrPAXAAIOWMM KOHCTPYKLIMAM 30AHUNA

B cratpe IIPpUBEIEHDBI TEXHOJIOTUYECKUE 0CO6EHHOCTI TIPpUKJIEUBAaHUA MUHEPAJTOBATHBIX IIJIAT B CUCTEMAX
(l)aCaI[HI)IX TEIMJION30JIAIITMOHHO-OTAE/IOYHBIX C O6]IHLIOBKOI>1 HTyKaTypKaMU. ITokazana BO3MOKHOCTD YMEHb-
HI€HNA pacxo/ia Kjied 3a CHET MCII0JIb30BaHUA OIITUMAJIbHOI'O pa3Mepa 3y6a mImaTtesis. YCTaHOBJIEHA 3aBH-
CHUMOCTb MEXKAY YIJIOM HaHECEHHUS KJIEEBOI'0 INOJUMEPIEMEHTHOIO COCTaBa Ha IVIUTY TEIIOU3O0JIAINU Ha
MHHepa]IbHOﬁ OCHOBE 1N aI[FeSHOHHOﬁ IIPOYHOCTBIO. I/ICC]IeI[OBaHI/IHMI/I BBIABJIEHO, YTO OIITUMU3AIIUA TEXHO-
JIOTUM NMpURJIEMBaHUWA ITO3BOJIUT B 3HAYUTEJIbHON CTeeHn COKPATUTb TEXHOJIOTUYECKU I IIEPEPBIB MEKIY
KJIEEBBIM KPEIIJIECHUEM U MEXaHUYECKUM, YTO CYIIECTBEHHO COKpalla€T 06H.IyIO TIPOAOJIZKUTEJIBHOCTD BbI-
IOJIHEHU A pa60T, yME€HbIIAET BEC CUCTEMBI U 3aTPaThl Ha €€ yCTpOﬁCTBO. B pa60Te IIpUBEAEHDBI JaHHbIE,
XapaKTepuayromue n3MeHEHU aZ[I‘eBHOHHOﬁ TIPOYHOCTH CHEINJIEHUA MI/IHepaJIbHOI(/’I BaTbl C KJIe€EM B 3aBUCHU-
MOCTH OT pa3Me€pa 3y6a mIrmaTesasda U yrjla HaHEeCEHUS KIIesd.

(dacannbie cucTeMbl, KI€eBoii COCTaB, are3usi, MUHEPAJIOBATHDII Y TEIUIUTEJh , TEITIOU30JISIIS

OOPMVYINNPOBKA TPOBJIEMbI

[MoBbiienne sHEProahGEKTUBHOCTH 3aHUN U BHEAPEHHUE SHEProcOEepPerauimx TEXHOJIOTUN IPU UX
CTPOUTEIHCTBE M PEMOHTE, SIBJISIETCS] OCHOBHON 3a/[auell BCeX HAIIMOHAIbHBIX 9KOHOMHUK. CyIliiecTByeT J10-
CTaTOYHO OOJIBIIOE KOJMUECTBO TEXHUUECKUX PEIICHUH, KOTOPBIE MO3BOJISIIOT YMEHBIIUTD MIOTEPH SHEPTO-
PECYPCOB B JKUJIBIX 3/IaHUSIX, OMHOBPEMEHHO 00€CTIeUrB TIPK 3TOM KOM(BOPTHBIE YCJIOBUS MPOKUBAHUS UJIH
JKUBHEIESATETPHOCTH YesoBeka. [[puMeneHne 9Tux pelieHuii MpUBENET, B CBOIO OYEPEb, K YMEHbIIEHUIO
pacxo/ioB Ha conepkanue Kuibs [1, 2, 3].

OnHuM U3 myTel peleHus JaHHON 3a/au¥ SBJSETCS MPUMEHEHWE B CTPOUTEJIbHOM MpaKTUKe TIPU Ha-
PYKHOM yTeIlieHu: (acagoB CUCTEM TEIIOU30ISIUOHHO-OTAETOUHBIX ¢ OOJTUIIOBKON IITYKAaTypPKaMu.
Takast cucrema TpeacTaBaseT OG0 KOHCTPYKIIUIO M3 HECKOJIBKUX CJIOEB, 4TO B CBOK OYEPEb MPEAOIpe-
JeJISIET PA3JINYHbIE TEXHOTOTHUECKIE OCOOEHHOCTH MPU MX YCTPOUCTBE.

AHANN3 NOCNEQHNX UCCNEQOBAHUI 1 MYBNUKALMIA

AHas3 MHOTHX MCTOYHWKOB MOKA3aJI, YTO MCTOJb30BAHNE B CTPOUTETHHON MPAKTHKE ITUX CHCTEM HO-
siee 10 et Ha Tepputopun Ykpautsl 1 6osee 30 et B EBporie, Bee e He paspeninio CyIecTBYOMNX Ipob-
JIeM TIpY WX TPUKJIEUBAHUY U TaibHeH el akcuryaramuu [4]. Bo-mepBoix, He0O6X0MUMO PalMOHATBHO BBIO-
parh TEeIIOM30JIALUOHHBII MaTepuall, HalpPUMep, B BUJe MUHEPAJOBATHOTO YTEIIUTEN, IIOCKOIbKY €ro
IJIOTHOCTh U Pa3MellleHie BOJIOKOH MpPEeIoTpe/iesiseT IKCILTyaTalHoHHYI0 3((hEKTUBHOCTD BCell CHCTEMBI
TEIION30JISINH. BO-BTOPBIX — HPH YCTPONCTBE TAKUX CHCTEM HEOOXOANMO YUHTBIBATH TEMIIEPATYPY OK-
pyxaromieil cpeabl. B-TpeTbrX — 3HAYMTEIbHbIA TEXHOJIOTMYECKUI NepephIB MeKAY MPUKIeUBAaHUEM yTell-
JIATEJIST U €r0 TIOCJEAYIONNM MEXaHNYeCKIM KPEIJIEHHEM C TIOMOIIBIO TapebyaThiX Aobesell IPUBOAUT K
YBEJIMYEHUIO TPYTOEMKOCTH. DTH ACTEKTBI U HPE[ONPEIEIIIIN 1ieJIb JAHHOI PaboThl, KOTOPas 3aKJII04aeT-
CS B CJIEAYIOLIEM.

© B. K. Boaxkanos, 2011
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TexHonorus NPUKNENBAHMA MUHEPANOBATHLIX MUT K OrpaXadloWnM KOHCTPYKUNAM SJJ,C]HMﬁ

LENN

OnruMuszanus TEXHOJOTUU TIPUKJIENBAHUS MUHEPAJOBATHBIX IJIUT B (acajHbIX CUCTEMAX TEIJIOU30-
JISIIMOHHO-OTEJI0YHBIX ¢ OOJMIIOBKOM MITYKAaTypPKaMU.

OCHOBHOW MATEPUAN

s pemenus BhIOpaHHON Liesiv pa3paboTaHa MeTOAMKA IIPOBeJeHUs UccaenoBanuii. B nccienoBanmsx
UCII0JIb30BAJICSI MUHEPAJIOBATHBIN yTeruTtenb Tpex miotnoctein: 90, 140 u 180 kr/m®. OcHoBHBIM TOKa3a-
TeJIeM, KOTOPBI OTPaskaeT JOCTATOUYHOCTh CIIeTJIEHUsT Ha TPAHUIlE MUHEPAJOBATHBIN YTEIJINTENb + KJIei,
SBJISJIACH aATe3MOHHAd IIPOYHOCTh Ha KacaTeabHbli casur. IIpu sToM paspaboTaHa YHHKaAbHas CXeMa
ucnpitanuit, OHa 3aKJI0YANTACh B TOM, YTO IPUOOP HAXOMHMJICS MO/ TPUKJICEHHBIM HA BEPTHKANBHYIO T10-
BEPXHOCTb 0OPA3I[OM CHCTEMBI, BCJEACTBUE YETO TTPOMCXO/II OTPHIB IIPU KacaTeJbHOM caBure. MeToanka
IPOBE/IEHUST UCITBITAHWIA 10 paspaboTaHHOU cXeMe 3aKJoUaeTcs B cieayoIieM. [IpOYHOCTD CIENIEH S TIITAT
TETIOM30JISIIIMOHHOTO CJIOSI ¢ OCHOBO ONMpeNeIsIoT UCIBITAHNEM He MeHee TpeX 00pasIioB ¢ MOMOIIBIO
npubopa s onpejieleHus MPOYHOCTH CLelJIeHus: Ipu KacarejabHoM casure (nmpubop MBBB, puc. 1).

ITOT TIPUOOP COCTOUT M3 KOMIIpeccopa 1. 4,

JIMTHAMOMETPA 1. 2 U THEBMATUIECKOTO 1TUJINH-

/ apa . 3 (puc. 1). O6pasibl HaKJeUBAIOT Ha
MOBEPXHOCTDH CTEHBI MPU TTOMOIITH TTOJUMEPIIe-

@7 MEHTHOTO KJiesl JIJIT MUHEPAJTOBATHBIX ILJIUT.
WcnpiTanns TpoBOJAT MPU PEKOMEH/YEMBIX
TEMIIEPaTyPHBIX PeKMMaX OKpYyKaloleil cpe-
JTbl U OTIPE/IEJICHHBIX UCCIIEIOBAHUSIMU BPEMEH -
Mpmbop MEEE HbIX nepuojax. IlocienoBaTebHOCTD UCIIbI-
TaHWH 3aKJTI0YAeTCS B TOM, YTO O] MPHUKJIE-
€HHBII 06pasel] CHCTEMBI TIOBOISAT NPUGOP U
HAUYWHAIOT TTPUKJIAJBIBATD HATPY3KY /10 MO-
MeHTa paspyuierus ckiaeiiku. [Tocae paspymre-
HUSI CUCTEMBI CHUMaeM Tokazanus. Crienyet
MPUMEHSATD CUTIOU3MEPUTENH C TIEHOW JIeTeHUS
IKaJIbl He 6oJiee 2 % OT OKUITAEMOTO YCUJIHSL.

B uccnenoBanusix BapbUPOBAJNNCEH CIEY-
I0Ie TEXHOJIOTUYECKHE MapaMeTphl: pa3Mep

Pucynoxk 1 — Cxema 1711 otpesie/leHHsI TIPOYHOCTH CIIETITIEHNS 3y6a mnatens 4, 8§, 12 MM, 4To onpenesier
it yremnnresst ¢ ocHoBanueM npu casure (IIpu6op MEBB). MaTepran0eMKOCTh TeXHOJOTHYeCKOr0O Mpo-

1 — dparment yrenmirens, 2 — AMHAMOMETP, 3 — MHEBMATH- 1lecca, U yrojl HAaHEeCEHUs! KJIEeBOr0 COCTaBa Ha

deckuit AP, 4 — KoMIpeccop. II0BEPXHOCTH IJIUT MUHEPATOBATHOIO yTell-
autens 0, 45, 90 rpaxycos (puc. 2).

Bpewmst TBepieHUsT KJiesl, IO UCTEUEHUH KOTOPOTO TPOBOIMINCH UCCIE0BaHNUs, B PaboTe IPUHUMATIACH
KOHCTAaHTHOW, ¥ PaBHSJIOCH 6 yacam.

B pesysbraTe aHaim3a MOJYYEHHBIX B X0/l MCCJAEIOBAHUN 9KCIEPUMEHTANBHBIX TAHHBIX YCTAHOBIEHO
caenyromniee. C prcyHKa 2 BUAHO, YTO HaWOOJIbIINE 3HAUCHUS aJTe3HOHHOM TPOYHOCTH JTOCTUTAOTCS MPH
BeprukajabHoM HaHeceHuu (90 rpax.). [IpudyeM 3TU 3aBUCUMOCTH HAGJIOMAOTCS TIPU BCEX MCCIIEAYEMBIX
wiotaocTsax 90, 140 u 180 kr/m%. B To ke BpeMs He0OXOAMMO OTMETHTb, YTO MaKCUMAaJbHble 3HAYEeHUes
a/[T€3MOHHON MTPOYHOCTH JOCTUTAIOTCS HPHU IJIOTHOCTH MuHepanoBarHoro yremutens 180 kr/m®. Ilpu atom
R, = 16,5 xIla.

VHTepec MpeACTaBIsSOT HCCefOBaHA BIMAHUS pasMepa 3yba HIimaTest Ha afTe3HOHHYO IIPOYHOCTh
ckyaeiku. CTOUT OTMETUTD TOT (haKT, UYTO MPHU BCEX MCCJAEHAYEMBIX MJIOTHOCTIX MUHEPAIOBATHOTO YTEILIH-
TeJisi MUHUMAJIbHbIEe 3HAUEHUS aAre3My JOCTUTAIOTCS NP MaKCHMaJbHOM pasMepe 3yba Inmartes. JTo, 110
BCEll BUAMMOCTH, MOKHO OOBSICHITD TEM, YTO 3a CTOJIb He3HAUMTEJNbHOE BpeMst TBepaeHus (6 4acoB) 6G0JIb-
1ee KOJIMYECTBO KJlest, TIPH pasMmepe 3y0a mmarenst 12 MM, MeflJieHHee TepsieT CBOOOAHYIO BOLY U3 0GbeMa.

BbIBOObI

1. I/ICCJIG,ZIOBB.HI/IHMI/I YCTaHOBJIEHO, YTO AJIA JOCTUKEHUA MAKCUMAJIbHOTO 3HAYECHUS ITOKa3aTEJIA aJire-
31U B KOPOTKHE CPOKU TBEPAECHUA HCO6XO,ZII/IMO KJIell HaHOCUTD TmapajanaeJabHO IMJIOCKOCTU KOHCTPYKIUUN
CTEHDI.
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Pucynok 2 — Biusirue pasmepa 3y6a 1maTenst Ha aTe3MOHHYIO TIPOYHOCTH CKJIEHKY MPH Pa3TUIHbIX YIIaX HAHECEHUST:
a) MJIOTHOCTh MUHEPaJoBaTHOTO yremutens 90 kr/m?; ) NIOTHOCTh MUHepanoBaTHOrO yremnutens 140 kr/m?;
B) IJIOTHOCTH MUHepasoBaTHOro yremaurens 180 kr/m?,

2. Ilpu ycnoBuM TOJYYEHUS CKIEHKHU C BBICOKOW a/IT€3MOHHON TPOYHOCTHIO B PAaHHUE CPOKU TBEPCHMUS,
HeoOXOMMO HCIT0Jb30BaTh 3yOUaThlil MIATENb ¢ MUHUMAaJbHBIM pasMepoM 3yba 4 MM. JTo, B CBOKO Oue-
penib, TPUBOINT K YMEHBIIEHUIO pacxo/a KJies, T. €. CHUKAETCS MaTepPUaJOeMKOCTh TEXHOJIOTHYECKOTO MPOo-
necca.
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TexHonorus NPUKNENBAHMA MUHEPANOBATHLIX MUT K OrpaXadloWnM KOHCTPYKUNAM SJJ,C]HMﬁ

B. K. BOJIKAHOB

TEXHOJIOTITA NPUKJEIOBAHHA MIHEPAJIOBATHUX IIJIUT 10O
OTOPOJ/KYBAJIbHUX KOHCTPYKILII BYAIBEJID

OnecbKa jiepkaBHa akajieMiss OyIiBHUIITBA Ta apXiTEKTypU

V crarTi HaBejieH] TeXHOMOTIuHI 0COOIMBOCTI PUKJIEIOBAHHS MiHEPAJIOBATHUX ILIUT B CUCTEMaX (acajHuX
TEIIOI30IAIIHHO-03100I0BAIBHUX 3 OOIUIIOBAHHAM MITYKaTypKamMu. [10Ka3aHO MOKJIMBICTH 3MEHIIEHHS
BUTPATU KJIEIO 32 PAXYHOK BUKOPUCTAHHS ONTUMAIBHOTO PO3Mipy 3yba mimartesst. BcTaHOBIEHO 3aT€KHICTD
MIX KyTOM HaHECEHHS KJIEeWOBOTO TOJIiMEPIIEMEHTHOTO CKIAMy Ha MJIUTY TeMJI0i30J411ii Ha MiHepaJIbHIil
OCHOBI 1 aITe3WBHOIO MITHICTIO. J[OCHi:KeHHAMI BUSABIEHO, IO ONMTUMI3aIlid TeXHOJIOTIi TPUKICIOBAHHS
JI03BOJIUTH 3HAYHOIO MipOI0 CKOPOTUTHU TEXHOJOTIYHY TePEePBY MiK KJIECHOBUM KPITJIEHHSIM i MEXaHIIHUM,
10 iCTOTHO CKOPOUYE 3araibHy TPUBATICTh BUKOHAHHS POOIT, 3MEHIITY€E Bary CHCTEMHU i BUTpaTH Ha ii 6ymo-
By. ¥ pobOTi HaBefieHi MaHi, 10 XapaKTepu3yIoTh 3MiHN aT€3WBHOI MIITHOCTI 3UeTIeHHsI MiHepaTbHOI BaTH 3
KJIEEM 3aJIEKHO Bifl PO3Mipy 3y0Oa TImaTenst i KyTa HAaHEeCEHHsT KJIeio.

dacanni cucremu, kieiioBuii cKIaz, anresis, MiHepaJOBaTHHUIT yTEILTIOBAY, TEILIOI30IAIIS

V. K. VOLKANOV

MINERAL WOOL GLUING TECHNOLOGY IN THE EXTERNAL THERMAL
INSULATION SYSTEM OF THE BUILDING

Odesa State Academy of Civil Engineering and Architecture

Features of mineral wool gluing technology in the external thermal insulation systems with rendering are
shown in the article. The ability of decreasing adhesive consumption by using of optimum dimension applying
devise has been offered. The dependence between the angle of application of the adhesive polymer composition
on the mineral based insulation slab and adhesive strength was set up. The investigations have found out
that adhesion technique optimization will largely reduce the processing interval between adhesive and
mechanical fastening also significantly reduces the working period duration and diminishes system load
and costs of its installation. The paper gives the data evaluating the changes of adhesion durability fastening
of mineral wool with adhesive, depending on the applying tool dimension and the angle of the adhesive
spreading.

facade system, adhesive composition, adhesion, mineral wool warm-keeping jackets, heat insulation
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AOHEACHKOI HAL{IOHATIEHOT AKAREMIT EY/UBHILITBA | APXITEKTYPH

YK 666.97.031.1

U. A. MUXEEB

XapbKOBCKMI rOCYAAPCTBEHHBIM TEXHUYECKMI YHMBEPCUTET CTPOUTENBCTBA M APXMTEKTYPBI

NMPUMEHEHMUE ANNAPATA 3KCNEPTHbIX CUCTEM ANS PELUEHUS
3AAAY CTPOUTEJIBHOIO MATEPUAJIOBEAEHUA

PaccmaTpuBaeTcss BO3MOKHOCTD TIPUMEHEHNST COBPEMEHHBIX MeTO/[0B TEOPUHU NCKYCCTBEHHOTO MHTEJIJIEeK-
Ta [T pellleHsT OCHOBHBIX 3a/1ay CTPOUTETHHOTO MaTepUaJoBeIeHNs, a TakKe BO3MOXKXHOCTH MCTIOJIb30Ba-
HUS alnapaTa 9KCIHEePTHBIX CHCTEM JJISl PElleH s TEXHOJIOTHUECKO 3aaull IPOEKTUPOBAHNUS cocTaBa be-
TOHHOH CMeCH.

m{(bopMaunom{aﬂ CHCTEMA, IKCIIEPTHBIC CUCTEMBI, CTPOUTEJIbHOEC MaTEePHAJIOBEICHUEC

NMOCTAHOBKA MNMPOBJEMbI

BoJIbIINHCTBO TIPOU3BOCTBEHHO-TEXHOIOTHYECKIX 3a/la4 XapaKTePU3yeTcsl pasHoobpasueM riryboKo
CTPYKTYPUPOBAHHBIX JAaHHBIX U CJIOKHBIME MPOIeAypaMu ux 06paboTKu. PeleHneM TakuX 3aj1ad, Kak
MPaBUJIO, 3aHUMAIOTCS CIIEIMATUCTBI COOTBETCTBYIONIEH TPeIMETHON 06IaCTH — 9KCIIEPThI, OCHOBBIBASICh
Ha CBOW MHOTOJIETHW OTIBIT, HABBIKA M MHTYHUIMIO. 1lo/[cTIOpbeM 3KCIIepPTOB JIJIsT PENIeHNsI OCHOBHBIX 33j1a4
CTPOUTEJIBHOTO MaTepHaIOBeleHUs SBJSIOTCS Pa3JudyHble JUTepaTypHble UCTOYHUKU, HOPMAaTUBHAS J10-
KyMeHTalust, 000pyoBaHue JJIs UCTIBITAHUS U TUATHOCTUKU CTPOUTEIbHBIX MaTepuanoB. [yt NpUHSATHS
pelieHuii B TakKuX 3aja4ax OOJIbIIOe 3HAYEHUE MOKET MMETh IIPUMeHEeHHe COBPEeMEHHBIX MH(OPMAIMOH -
HBIX CHCTEM.

AHANN3 NCCNELOBAHUSA U MYBNUKALM

Jlnst GOJIBIMMHCTBA 3a/ad CTPOUTENBHOTO MAaTEPUANOBEEHUST PellicHIe TIPUHUMAIOTCSI Ha OCHOBE 9BPH-
CTUYECKUX 3HAHWH, TOCKOJbKY BJWSHUE BHENTHUX YCJOBUI W PA3HBIX TEXHOJIOTHI HA MPOIECCH TBEP/IE-
HUS MaTePUAJIOB ¢ TPYIOM ToagaoTcs dhopManuzanuu. CIOKHOCTH 3a1a4 BHIOOPA PATIMOHATBHBIX COCTA-
BOB WM MapaMeTPOB BO3/AelCTBUS Ha GETOH BbI3BaHA TPYJAHOCTHIO MAaTEMATUUECKOTO ONMMCAHUS W
MOJIEJTUPOBAHUST MHOTOCTaIMITHBIX HEOOPATHMBIX IIPOIECCOB, MPUBOASIINX K MOJYUYEHUIO TPEOYEMBIX
CBOHCTB B 33JlaHHBbIE CPOKU. PellieHne Taknx 3a/1a4 BO3MOXKHO € TIOMOIIBIO COBPEMEHHBIX MH(DOPMAIIMOH-
HBIX TEXHOJOTUH.

B XIT'TYCA na nporsizkenuu 20-Tu JjieT pa3BuBaeTcsi WH(MOPMAITMOHHBIN MOJIXO/ JJIS PElleHUs] OCHOB-
HBIX 3a/[a4 TEXHOJOTUN OETOHA — CaMOTO PACIPOCTPAHEHHOTO CTPOUTENbHOTO MaTephajia B MUDE, ekKe-
rOIHOE MPOM3BOACTBO KOTOPOTO MCUUCIISIETCS MUJITHAPAAMU M°,

ITens pa6GoTHI: HA OCHOBE METOMOB MCKYCCTBEHHOTO WHTEJIEKTA Pa3paboTaTh MHHOPMATHOHHYIO CHCTe-
MY IJIs pelleHus 3374 CTPOUTENHHOTO MaTepHaloBeeHuUsI.

OCHOBHOW MATEPUAN

IKCIIepTHBIE CUCTEMBI — CHCTEMBI, OCHOBAaHHBIE HA 3HAHUSX, IPeHA3HAYEHBI [T OKA3aHUsI MOMOIIH TI0
TPUHSITHIO PEIEHU B PA3INYHBIX 061aCTAX 4eT0BedecKoil mesaTenbHocTH. OCOOEHHOCTD HKCTIEPTHBIX CHC-
TEM — WX OTIOPa Ha HBPUCTHYECKIE 3HAHWS, TOTYYEHHBIE OT IKCIIEPTOB B TAHHON TIpeMeTHOH obmacTn [3, 4].
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anMeHeHMe annapaTta 3KCNepTHbIX CUCTEM AN pelleHMs 3aAa4 CTPOUTENIbHOro MarepuanoseneHuns

[IpumeneHne aKCHEPTHBIX CUCTEM JIJIsI IPUHATUS PEIICHUN YIIPaBICHUS TEXHOJIOTHYECKUM TIPOIECCOM
[POU3BOJICTBA GETOHA, BKJAIOUYAsE BCE €T0 Mepe/ieibl, J0MKHO 0OeCeynTh OnepaTopy-TEXHOJIOTY BO3ZMOXK-
HOCTh 9(hPEKTUBHO U MAKCUMAJIbHO YJIOOHO B CMBICJIE YeJIOBEKO-MANTMHHOTO HHTepdeiica ypaBasith Ka-
YeCTBOM IPOAYKIINH, O3BOJIUTH IIPUHUMATD ONITUMAJbHBIE PEIENTYPHO-TEXHOJOTUYECKHE PelleHus s
KOHKPETHOM MPOM3BOJICTBEHHOW CUTYAIlMU B YCJIOBUAX HEOTPEAECTICHHOCTH W MPU JOCTATOYHO KECTKUX
YCIIOBUAX K PECYPCOCOEPeREHUIO.

Pemas obuue nmpobiaeMbl U UCTOJIb3YsS JIOTUUECKUE B3aMMOCBSI3H, SKCTIepTHAs cuctema Tpebyer [4]:

— OIIpejieJIeHNsT — aHaju3a MPOOJIEMBI B [JIaHE TIPUYNHHO-CJIEICTBEHHDBIX OTHOLIEHWH, @ He TIPOCTO B CBSI3U
C COTYTCTBYIONIMMU € SMIIUPUUECKUMU COOBITUSAM;

— HCCJIEZIOBAHMST — TMOJTYYEHUsA OTBETOB HA BOIMPOCHI O KOHKPETHBIX JIETANSAX KaxkKA0T0 COOBITHS, €r0 Xa-
PaKTEPUCTUKAX, CBSA3SIX U COOTHOIIEHUSX;

— MPUHATHS TUTIOTE3 — (HOPMUPOBAHUS MTPOOHBIX MPEANOIOKEHNN U TIPOBEPKU UX JOCTOBEPHOCTH C MO-
MOIIIBIO AJITOPUTMOB, OCHOBBIBAIONIINXCA Ha MMetotelics nHGOPMAINY W aHAJIN3€e BO3MOKHBIX pe3yJibTa-
TOB;

— pEllleHNsT — COOTBETCTBYIOIINM 00pa3oM c(hOPMYTMPOBAHHBIX PEKOMEHAAIMH K AEHCTBUSAM IS 10C-
TUKEHUST KOHKPETHBIX IeJIel;

— o0lIeHNsT — pacro3HaBaHUS WH(DOPMAINHY, TTOJyYaeMOl OT YeJ0BeKa B IIPOU3BOJIBHON (opMe, U TIpe-
CTaBJICHUS PEKOMEH/AINI B TIOHATHOM W MPUTOJHOM K MPAKTUYECKOMY MCIIOJTH30BAHUIO BUJIE.

B o6miem u crienuajbHOM MaTepuaJoBeIeHUN CO3JaHbl (PParMEeHTHl KOMIIBIOTEPHOTO MaTepHaloBeIe-
HUS, TOCTPOEHHBIE HA TIPUHIUITNATHHO PA3HBIX THOCEOJOTUYECKUX TTPEANOCHIIKAX, aTbTePHATUBHBIX Iie-
JIAX C TMHAPOKUM CIIEKTPOM HCIOJb3YEMBIX MaTeMaTHYecKuxX mozeseit [1].

MHoTHe CO3/IaHHbIe aBTOMATU3MPOBAHHBIE CHCTEMbI B 9TOW 00JIACTH BKIOYAIOT B cebsi:

— OaHKM MCXOJHBIX JaHHBIX,

— MaTeMaThuyecKoe BapMAHTHOE MOJEJIMPOBAHUE UCCJIENYEMBIX MPOIECCOB,

— 0a3bl 3HAHWIT HIKHETO YPOBHS B BHUe (DOPMAJM30BAaHHBIX CBEJAECHUI O TPAaBUIaX U METOAUKAX, HHCT-
PYKIIU, peKOMEH a1,

CiietyeT OTMETUTD, YTO WX pa3paboTKa Jalle BCEro HAXOAMTCS HAa YPOBHE MAKETOB U J[E€MOHCTPAIMOH-
HBIX TIPOTOTHUIIOB B BU/E MAJbIX aBTOMATH3UPOBAHHBIX PA0OUUX MECT.

Ecuii 11es1b 00BIYHON KOMITBIOTEPHON MPOTPAMMBI — 3TO PACYeT YHCJIOBBIX 3HAYECHUI, HAKOMJIEHHE KOH-
CTAHT W U3BJIUEHUE TAHHBIX U3 MAMSITH, TO I[eJIb IKCIIEPTHOM CUCTEMBI — BbIlaya PEKOMEH/IAINH, OCHOBAH-
HBIX Ha MPEACKa3hIBAEMOM IOBEIEHNN HAOMI0JaeMbIX 00bEKTOB U T€UECHUH COOBITUH, «THPAKHUPOBAHUU>
3HAHUH JKCIEPTa, B 00eCIeUeHUN BO3MOKHOCTU JIJIsT MEHee KBaJU(UIIMPOBAHHBIX TT0Jb30BaTEIEH MOY-
YUTb COBET KaK Obl OT TOr0 3KCIEPTa B J0060€e BpeMs U B JIIOOOM MecTe.

IKcIepTHast cucTeMa 00JiafiaeT BO3MOKHOCTSIME UMUTHPOBATH TTOBE/IEHUE OIBITHOTO 9KCIEPTA B OIIpe-
JeJIEHHOH TpeIMeTHOI obJacTu: oHa 00JIaaeT Kak ero 3HaHUSMH, TaK W JIOTMKOH pacCysKaeHui. BaskHbIM
3JIEMEHTOM HKCIIEPTHBIX CUCTEM SBJSETCS MEXaHU3M JIOTUYECKOTO BBIBO/IA, KOTOPBIN JaeT BO3MOKHOCTb
UCIIOJIb30BaTh 3HAHUS 9KCIIEPTa O MPEAMETHON 00IACTH, T. €. OCHOBON SKCIEPTHOU CHCTEMBI sBJIsIETCST Oas3a
3HAHUM.

B TexHOJIOTUY CTPOUTENbHBIX MAaTEPUAJTIOB U U3JIEJUN HEOOXOMMMa CTPYKTYPUPOBAHHAs, CBSI3HAS, aK-
TUBHas (a3a 3HAHUI, B KOTOPOU OTPakeHbl 3aKOHOMEPHOCTH Pa3jleJIeHUsT CIOKHBIX 00bEKTOB Ha bGoJiee
IIPOCTHIE; YCTAHOBJIEHBI IPYIIIOBbIE CBSI3U MEXIY MPOCTBIME 00BEKTAMU: KJIACC—IIOAKIACC, YaCTh—IIEJIOE;
BBISIBJICHBI TIPUYMHHBIE CBS3U B TPYyTNIax (PaKTOB WJIH TIPOIECCOB.

bBaza 3Hanuii noskHa comepskaTh (haKThl U aHHbBIE, TOJTOTOBJICHHBIE JIJISI UCIOJb30BAHUS B Ka4eCTBE
OCHOBBI JIJISI IPUHATUS PEIIEHUN 110 OTIPe/ieJIEHHBIM TIPaBUiaM. JKCIEPT WIN JIUI0, TIPUHUMAIOTIee perie-
Hue (JIIIP), BoIsSBISET cocTaB mapaMeTpoB (KPUTEPUER), XapaKTEPU3YIOMKUX €ro OTHOIIEHHWE K paccMart-
puBaeMoii mpobieme, CTPOUT pemraiotiee paBuiro. Ho menocTHoe mpeacTaBienye 06 aabTepHATHBE TTOSTB-
asercs y JITIP sumin B mpotiecce peleHst mpobIeMbl Kak COBOKYTTHOCTD OT[EHOK aJIETEPHATHBBI 0 Pa3HbIM
KPUTEPUSM.

Peanuzanust nHGOPMAIMOHHOT CHCTEMBI OCHOBAHA HA MPUMEHEHUHN COBPEMEHHBIX TEXHOJOTUN 0Opa-
GOTKY JAHHBIX U TEXHOJIOTUU 3KCMEPTHBIX CUCTEM, KaK WHTEJIEKTYaTIbHON cocTaBisionieil. KommenTtyann-
Hast MOJIENTh COCTOUT M3 WH(MOPMATHOHHBIX GJIOKOB U CBsi3el Mexay HuMu. Ha (yHKIIMOHATIBHO-OpraHu3a-
IIMOHHOM YPOBHE MH(MOPMANNOHHAS CHCTEMa MMeeT CAEAYIONIYI0 apXUTeKTypy [2]:

1. lucopManmoHHO-CTIpaBOYHAsT CHCTEMA: MAPKU U KJIACCH GETOHOB; XaPAKTEPUCTUKU COCTABHBIX KOM-
TIOHEHTOB OETOHA; HOPMATHBHO-TEXHUYECKAS TOKYMEHTAIWST; TMHTBUCTHYECKOE 0OecTeyeH e mpeMeTHON
obmacru.

Mamepiaru X Mixcnapoonoi nayxoeoi kongepenyii Mor00ux suenux, acnipanmie i cmyoenmis 69



N. A. Muxees

2. NuTresiekTyaibHas CUCTEMA MOMJIEPKKU IPUHSTUSI PellieHuil: 6a3a 3HaHUI; MEXaHU3M JIOTHYECKOTO
BBIBOJIA; CTIOCOOBI OOBSACHEHUS U OBIIEHNs HAa €CTECTBEHHOM $I3BIKE; MepPeUeHb IMIIMPUYECKUX U TEXHOJIOTU-
YecKUX OTpaHUYeHUN; KPUTEPUU ONTUMU3AINU.

3. Cucrema 3KCIEPTHOI OLEHKU: BBIOOP OCHOBHBIX KPUTEPUEB; MHOTOKPUTEPHAILHOE MOJIETUPOBAHUE;
BBIOOD TPYIIIIOBOTO PEIeHUS.
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3ACTOCYBAHHA AITAPATY EKCIIEPTHUX CUCTEM /1JIAd BUPINIEHHA
3AJIAY BYAIBEJIbHOTI'O MATEPIAJIO3HABCTBA

XapkiBcbKUil epKaBHUN TeXHIUYHWH yHiBepcuTeT GYMiBHUIITBA Ta apXiTeKTypH

PosrisaeTsest MOKINBICTh BUKOPUCTAHHS CY4aCHIX METO/IIB TeOopii MITYYHOTO iHTENEKTY /IS BUPINIeHHS
OCHOBHHX 3371a4 CYYaCHOTO MaTepialo3HABCTBA, & TAKOX MOXKJIMBICTD BUKOPUCTAHHS allapaTy €KCIIEePTHUX
CHCTEM /ISl PO3B’sI3aHHST TEXHOJIOTIYHOI 3a/1a4i TPOEKTYBaHHS CKIaLy OeTOHHOI cymimTi.

indopmariiina cucremMa, eKcnepTHi cucTeMu, Oy /liBeJbHE MATEPIAIO3HABCTBO

I. A. MIKHEEV

USE OF EXPERT SYSTEM APPARATUS FOR PROBLEM SOLUTION OF
BUILDING MATERIALS

Kharkiv State Technical University of Civil Engineering and Architecture

The potentials of the contemporary methods of artificial intelligence use to solve the principle problems of
building materials are considered in the paper. Besides, there is a chance of expert system apparatus to be
used to solve the processing problem of the concrete mix composition design.

information system, expert systems, building materials
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A.B. MATALL

XapbKOBCKUA HALMOHANbHBIA OBTOMOBUNBLHO-AOPOXHBIA YHUBEPCHUTET

UCCNEAOBAHMUE BJIMSHUA HA MOPO30OCTOUKOCTb ASPOMHbIX
BETOHOB AHTUTOJNIONEAHDLIX PEATEHTOB

B crarbe pacCMOTPEHO BIWSHUE PA3TNYHBIX arPeCCUBHBIX CPell Ha MOPO30CTONKOCTD IIEMEHTOOETOHOB. 3a
arpecCUBHbBIE CPe/lbl IPUHATHI PeareHThl, KOTOPble IIPUMEHAIOT IIPU 9KCILIyaTallul adPOJPOMHBIX IIOKPBI-
THiT 1151 G0PBOBI ¢ 3UMHEN CKOJIB3KOCTHIO. PacCMOTpEHBI 3aBUCHMOCTH 10 BO3JEHCTBUIO PEareHTOB Ha CO-
CTOSIHUE 1[EMEHTOOETOHOB Pa3INYHbIX COCTABOB M Ha WX IIPOYHOCTHBIE XapPaKTEPUCTUKHU TIPH HEOJHOKPAT-
HOM TepeEMEHHOM 3aMOpPa’KUBAaHUU U OTTAMBAHWH B HACHIIIIEHHOM peareHTaMu cpefax. MccaemoBaHbl
[IeMEHTOOETOHBI Ha Pa3/IMYHbIX [[EMEHTAX U C Pa3JMYHBIM BO3IyXOcozepKaHueM. [I[puBeeHbl Pe3yIbTaThl
WCTIBITAaHUH OETOHOB Ha BOJOIOIJIONIEH e, TIPOYHOCTh U MOPO30CTOWKOCTb.

LeMEHTOGETOH, PeareHThl, arpeCCHBHbIE CPe/Ibl, BO3IYXOBOBIEKAIONIAst I00aBKA, BOIONOLJIOIIEHHE, IPOYHOCTD,
MOPO30CTOUKOCTD

Mopo30CTORKOCTD 1IeMEHTOGETOHA 3aBUCUT HE TOJHKO OT BOJOIEMEHTHOIO OTHOILIEHWSI, KAUEeCTBA 3a-
HOJTHUTEJIEN U COOTBETCTBYIOIIErO BO3YXOBOBJIEYEHNS, HO U 3HAYUTEJHLHONU CTENEHH OT YCJIOBUU BBIZEP-
JKUBaHUsS. DeTOH 110 BOMOHACKHINIEHNS] MOKET HEOIIPEENEHHO [0JITO BBIIEPKUBATD 3aMOPAKUBAHLE U OT-
TaWBaHUeE, TOTAa KaK HACBINIEHHDBIH MOXKET MOJYYUTb CEPbe3HbIE MTOBPEXKAECHUS Yepe3 HECKOJIbKO IUKJIOB
3aMOpakMBaHUsI-OTTanBaHust. [[09TOMY COCTaBbI GETOHOB HY/KHO PAaCCUMTBIBATH C YUYETOM HE TOJIBKO Me-
XaHUUYeCKUX CuJI (Harpy3oK), HO U BJIUSTHUST OKPYKAIOIIEN Cpejibl, TaK KaK IeMeHTOOETOH paboTaeT B 0CO-
OBIX arpecCUBHBIX Cpelax, 0cOOeHHO B 3UMHUN mepuoj. Kak M3BecTHO, Takast OKPY:Kakoliast Cpejia MOKET
OKa3bIBaTh Ha CTPOUTEbHBIE MAaTEPUaJbl KaK CTaOMJIM3UPYIOllee U YIPOUHSIOlIee, TaK U arpecCUBHOE
BozeiicTre. Ha CerofHsIHMIA IeHb TPOIECCHl PasBUTHS KOPPO3MU OETOHA MPHU MOJOKUTENbHBIX TEMITE-
paTypax A0BOJIBHO IMUPOKO M3YY€HBI. A CBOWCTBA GETOHA TPY OTPUIATEIbHBIX TEMIIEPATYPAX U HATHUUH
arpecCcUBHBIX I 6eToHa MOHOB (Takux kak SO e Cl, NO,, PO 2 W ZIp. — BXOAAIINE B COCTaBbl aHTUIOJIO-
JIE[IHBIX PEATEHTOB) MAJIO U3YUYeHbI.

Ha xadenpe TACM XHAY usydyanu BIAUSHUS arPECCUBHBIX CPe/l MPU OTPUIATEJIbHBIX TeMIIEpary-
pax. JIJis poBeleHNsT UCCIe0BAHNI 9KCIIEPUMEHTANbHbIE PAGOThI TIPOBOIUJIM 110 OPUTHHAIBHON METO-
[IMKe UCIBITAHUI B BOXHBIX PACTBOPAX PEATEHTOB C YYETOM OCHOBHOW METOIMKH MCIIBITAHUS HA MOPO-
30CTOIKOCTL GeTOHOB (B COCTAaB PeareHTOB BXOJAAT TaKhe arpeccuBHbIe 11 Getoma momnsl, kak SO, Cl,
NO,, PO, — B pa3/iM4HOM IIPOLEHTHOM COJEPKaHUM). A /I CTaHAAPTHOTO MCIIbITaHKsl MOPO30CTOHKO-
CTH TMPUMEHSIN 5%-f pacTBOP XJIOPHUIA HATPHSI.

B uccieoBaHUSAX UCIIOMB30BAIN MaTePUAJbL: TPaHUTHBIH 1ebeHb dpakiuil 5—10 u 10—20 mm Hosro-
pozckoro kapbepa, Bosnecencknii mecok (Mkp. = 2,4), niements! I111 I-500 AmBpocueBckoro n bamakeii-
CKOro 3aBOJIOB. JIJIg JaHHBIX MaTeprasoB ObLIH MOA00paHbl cocTaBbl 6eToHOB M400 ¢ pacxomoM HeMeHTa
380 kr/m% mo mpuHIMIY obecredeHnss HauMOOIbIel IOTHOCTU. B cocTaBbl GETOHHBIX CMeCel BBOIMIN
cyneprnactudukarop FM-21 (0,7 % ot m ) u BosayxoBosiekaomyio 06asky Lp-75 B cocraser 1 n 3
(0,12 % or m, ), npoussoacTa lepmanun.

IIpoBeneHHBIE MCCAEIOBAHUS OKA3a/H, YTO BBeJeHUE B cocTaBbl GeTOHHBIX cMeceit Ne 1 u Ne 3 Bozzyxo-
BOBJIeKatomIel 106aBku Lp 75 MPUBOAUT K yYMEHbUIEHUIO UX cpefHeil mioTHocTH Ha 5 %. IIpouHocTs Geto-
HOB B Bo3pacTe 28 CYTOK C BO3LYXOBOBJIEKarolleil 106aBKoil MeHblIe, 4eM y 6eToHOB 6e3 Hee: B coctaBe 1 —
Ha 13 % mo cpaBHEHMIO ¢ cocTaBoM 2, B coctaBe 3 — Ha 11 % 110 cpaBHEHUIO ¢ cocTaBoM 4. BBenenue Bo3my-
XOBOBJIEKaoI el J06aBKH MPUBEJIO TaKKe K YBEJIUYEHHUIO BOJOMOTJIOIIEHIS, KOTOPOE BBIPOCTIO Ha
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17 % y o6pasnos coctasa 1 (110 cpaBHeHHUIO ¢ oOpasmaMu cocTaBa 2 — 6e3 BO3LyXOBOBJIEKaOIIeil 100aBKN),
u Ha 16 % y oOpasnos cocraBa 3 (110 cpaBHEHMIO ¢ 0OpasiaMu cocTaBa 4 — 6e3 BO3/yXOBOBJIEKAIOIIEN [10-
6aBKM).

VcenegoBanue MOPO30CTOMKOCTH GETOHOB IO OCHOBHOI MeTonuKe ucnbiranuil [3] mokasamo, 4to y 06-
pasios coctaBoB 1 1 3 ¢ Bo3ayxoBOBIEKaIIeH 106aBKOI Ha TPOTSKEHUN BCETO dKCIEPUMEHTa HabJIi0-
JlaJicst TIPUPOCT TPOYHOCTH, XOTsA K 300-M IUKJIaM 3aMOPakKMBaHUs U OTTaMBAHUS Ha o6pasiax GbLIO SAPKO
BBIPAJKEHO MOBEPXHOCTHOE IIETyIEeHNE U MOTeps MacChl 06pasios coctasisia ~4,5 % (puc. 1). Iocae 300
[VKJIOB UCTIBITAHUSI Ha MOPO30CTOWKOCTh y coctaBa 1 mpounoctsh GeToHa Gblia Ha 26 % 6osblie, 4eM 710
UCIIBITAHUSA, 4 Y COCTaBa 3 MPOYHOCTH Bo3pocia Ha 48 %. Y cocrtasa 2 (6e3 BO3/LyXOBOBJIEKAONIEH J0OaBKM)
JI0 KOHIIA 3KCIIePUMeHTa HaOJII0AIC He3HAYMTEIbHBIN TPUPOCT MPOYHOCTH GETOHA, HO 00PasIlbl T0CIe
300 1MKJIOB 3aMOPaKMBAHUS M OTTauBaHUs ObLIM Ge3 BUAMMBIX paspyliieHui u motepu maccel. Ha obpas-
1max cocrasa 4 mocie 200 MUKIOB 3aMOPAKMBAHUSA W OTTAUBAHUS HAYAJIO TOSBJISATHCS TTOBEPXHOCTHOE
[eJIyIeHre ¥ PE3KO CHUKAThCS MPOYHOCTD, a K 300 IuKIaM 00pasIfbl MOJHOCTHIO PaspyHIHINCh.

52 4
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Pucynok 1 — 3aBUCHMOCTD TPOYHOCTH GETOHOB OT KOJUIECTBA IIUKJIOB 3aMOPAKMBAHYS M OTTAWBAHIS, HACBITIEHHBIX
5%-m pactopom NaCl (1o ICTY [1]).

UccenepoBanus mokaszaiy, uro mocye 300 IUKIOB 3aMOPaKMBAHUS M OTTaUBaHUs y 00Pa3iloB cocTaBa 2
(6e3 BO3MYXOBOBIIEKaIOIIEN 06aBKU) B peareHTe «B3jér-1» cHU3MIACH MPOYHOCTH 10 19 %, HO TIpU 3TOM
ob6pasiibl 6eToHa ObITM Ge3 BHENTHUX BUAUMBIX pa3pyuieHuil (puc. 2). AHaJOrnYHBIN Ke cocTaB 4 (1leMeHT
bBanakieiickoro 3aBoia) yxe 10 200 1UKJIOB UCIBITAHMS TOTEPSIT 10 23 % CBOEH MPOYHOCTU U Pa3pPyHUIEHUST
ObLIN SIPKO BBIpaskeHbL. B cocraBax 1 u 3 (¢ BosmayxoBoBJIeKammieil 106aBkoit) 10 200 MHUKJIOB 3aMOpaKKUBa-
HUSI ¥ OTTaWBaHWS U3MEHEHUST B MPOYHOCTU OBLIN HE3HAYUTEJIbHBI, a 3aTeM HaOJI0IAeTCs Pe3Koe CHUKe-
HUe TIPOYHOCTH y cocTaBa 3 (Ha 26 %) u npupoct npoyHocTd B coctaBe 1 (Ha 15 %), HO 1pu 3TOM y 00pasiioB
HaOJIOIA/INCHh BUAMMBIE Pa3pyIIEHUs W OBEPXHOCTHOE IIEJTyIIeHHE.

Taxske MPOBOAMINCH MCCIAEIOBAHUS MOPO30CTOMKOCTH COCTaBOB 1—4 B aHTHUTOJIOJIEIHON KUAKOCTU
«APKTUKA-AT» tun 1 (puc. 3). IHocie 300 1nKkI0B 3aMOpakUBaHKsI U OTTAUBAHUS OKA3aJ0Ch, 4TO y 00-
PasIoB He HAOMIONATUCH BHENIHUE PA3PyNIEHNsT W Ha MPOTSIKEHNN BCETO HKCTIEPUMEHTA TTPOIOJIKAIICS TIPH-
poct npourocTr GeToHa: coctas 1 — 8,2 %, cocras 2 — 22,6 %, cocras 3 — 14,6 %, coctas 4 — 23,1 %.

BbIBOObI

1. UccnenoBanre MOPO30CTOIKOCTH OETOHOB 10 OCHOBHON METOAMKE I0Ka3aJio, 4To 6ojiee CTOMKUI K
Boszelicteuio NaCl asisercss coctas 2 (6eToH 6Ge3 BO3AyXOBOBJEKAOIIeH 100aBKK).

2. Hacermenne obpasiioB 6eTona peareHToM «Bsier-1» u meiicTBre OTpUIATENbHBIX TEMIIEPATYD MPH-
BOJIUT K TAJIEHUIO MTPOYHOCTH, ¥ TOJBKO ¥ cocTaBa 1 Ha AMBPOCHEBCKOM IIEMEHTE C BO3YXOBOBJIEKAIOICH
no6Gaskoit k 300 IMKIaM MCIBITAHUS HET MaAeHUs IPOYHOCTH M HET BUAMMBIX Pas3pyIleHUN.

3. ¥V 06pasioB 6eTOHOB, HACBIIIEHHBIX aHTHTOIONeAHON KuaKocThio «APKTUKA-/T> k 300 mukaam
3aMOpaKMBaHUSA ¥ OTTaWBaHMs HAOJII0AAJICS IPUPOCT IIPOYHOCTU. Y COCTABOB 0€3 BO3ILYXO-BOBJIEKAOIIEH
HO0GABKU MPUPOCT IIPOYHOCTH cocTaBmi 23 %, a ¢ Bo3AyxoBosJeKawleii — 10 10 %.
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I/Iccnep,oaanme BAUSAHME HA M0p030CT0171K0CTb A3POMHbIX 6eToHoB GQHTUrONONEAHbIX PEareHToB
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Pucynox 2 — 3aBUCHMOCTD TPOYHOCTH OETOHOB OT KOJIMYECTBA I[UKJIOB 3aMOPAKUBAHUS W OTTAWBAHUS, HACHITIIEHHBIX
AHTHUTOJIONIETHBIM peareHToM «B3amér-1».
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Pucynox 3 — 3aBUCHMOCTD MTPOTHOCTH OETOHOB OT KOJTMYECTBA MIUKJIOB 3aMOPAKUBAHUS W OTTANBAHMUS, HACHITIEHHBIX
anTuroyoaeqHoi xkugkoctbio «xAPKTUKA-/II'> tum 1.

CMMCOK NNTEPATYPbI

1. BsanmocBs3b BO3AyXOcomepKaHUs GeTOHHO cMecu U Mopo3ocToiikocTu Gerona / A. B. Matam, C. H. Tonmadues,
U. T. Kouapatsesa, A. 10. Bansix // Haykosuit Bicuuk 6yniBauitsa. — Xapkis : XJITYBA XOTB ABY, 2010. —
Bum. 57. — C. 195-202.

2. Mopo3socTiiiki 1oposkHi 6eToHu 3 ontuMizoBaHuM ToBiTpsyTsruentsiM / C. H. Tonmauvos, 1. T. Konaparsesa, O. A. Be-
muenko, I. B. Marsimn // Cy4acHi texuosorii 6etony. — Kuis : HIIBK, 2009. — Bum. 72 : ByaisenbHi KOHCTPYKITi. —
C. 553-560.

3. [lepxaBuuii crangapt Ykpainu. Bynisenbui matepianu. beroun. Metonu Bu3HaueHHsT MOPO30OCTIHKOCTI. 3aranabHi
sumorn : JICTY b B.2.7-47-96 (TOCT 10060.0-95). — Ha 3aminy TOCT 10060-87 ; unnnuii Bix 1997-04-01. — K. :
JlepkaBHUI KoMiTeT YKpaiHu y cripaBax MicTOOYIyBaHHS i apXiTEKTYPH.
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I B. MATAII

JOCJIIXEHHA BOJMUBIB HA MOPO3OCTINKICTb AEPOMHIX BETOHIB
AHTITOJIOJIEAHNE PEATEHTIB

XapkiBChbKUN HAIIOHAJBHUN aBTOMOOIJIBHO-IOPOKHIN yHIBEPCUTET

V cTaTTi PO3IJIAHYTO BIUIMBY PI3HUX arpeCUBHUX CEPENOBUIL HA MOPO30CTIHKICTh 11eMeHTOOeTOHIB. 3a ar-
PECUBHI cepeloBUINA MPUITHATI peareHTH, IKi 3aCTOCOBYIOTh MPH eKCILIyaTallii aepO[POMHUX TOKPUTTIB /7SI
60poThOU i3 3UMOBOKO CIU3BKICTIO. PO3IIISHYTI 3a/1€3KHOCTI 110 BIJIMBY PEAreHTiB HA CTaH 11eMeHTOOETOHIB
PI3HUX CKJIAAIB i HA iX MIITHOCTI XapaKTepUCTUKHU MPU HEOJHOPA30BOMY 3MIHHOMY 3aMOPOKYBaHHI i BifTa-
BaHHI B HACMYEHOMY peareHTaMu cepeoBuIi. JoCTifKeni IeMeHTOOETOHY Ha PI3HUX [EMEHTaX i 3 pisHUM
HOBiTPOyTPUMYBaHHSIM. JOCIIIZKEHO 3B'SI30K BILUIMBY CKJIaJliB OETOHIB Ha BOAOIOTJIMHAHHS, MIIIHICTb 1 MO-
POBOCTIHKICTh EMEHTOGETOHIB.

1eMEHTOOETOH, PeareHTH, arpecUBHi CepeIoBHINA, NOBITPOYTAryBalbHa J06aBKa, BOIONOTIMHAHHS, MIl[HICTb,
MOPO3OCTIHKICTh

A. V. MATYASH

STUDY OF ANTI GLAZED ICE AGENTS EFFECT ON AIRFIELD-GRADE
CONCRETE FROST RESISTANCE

Kharkiv National Motor Vehicle and Road University

The paper deals with the effect of different corrosive media on the cement concrete frost resistance. The
corrosive media are taken as reagents used at maintenance of air field pavement to control slip or slide in
winter. The dependence on effect of reagents to cement concrete state of different composition and their
durable features at repeated changing freezing and thawing out in the media saturated with reagents.
Various types of cement concrete on various types of cement with distinct of air in them have been studied.
The findings of investigation of concrete to water absorption, durability and frost resistance have been
cited.

cement concrete, reagents, corrosive media, air-entraining agent, water absorption, durability, frost resistance
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E. A. BEJINMEHKO

XapbKOBCKUA HALMOHANbHBIA OBTOMOBUNBLHO-AOPOXHBIA YHUBEPCHUTET

OCOBEHHOCTU BO3AEUCTBUSA YINEPOAHbIX KOJJIOMAHbIX YACTUL,
HA YPOBHU CTPYKTYPbl MEJIKO3EPHUCTbIX LLEMEHTHbIX BETOHOB

B crarbe paccMOTpPEHBI BOIIPOCHI BIUSIHUS YyIIepoAHbIX Kosmonanbix yactur (YKY) Ha pasHbie ypoBHU
CTPYKTYPBI METKO3EPHUCTHIX 1eMEHTHBIX 6eToHoB. [Tokaszano, uro BBemerne Y KU B 1leMeHTHBIE CHCTEMBI
HPUBOJIAT K OBICTPON KPHCTALIN3AIMN HAa MUKPO- M ME30YPOBHE M 00Pa30BAHMIO INIOTHBIX CTPYKTYP Kak B
30He KOHTaKTa, TaKk U B 00bEME.

6CTOH, KOJUIOUTHBbIC YaCTHIIbI, KPUCTAJLTIU3AIUA

AHANMN3 NCCNEQOBAHUN

[Tpobiema cTPYKTYpooOpa3oBaHUs B KOJJIOMAHBIX CHCTEMaX M PACTBOPAX BBICOKOMOJIEKYJISIPHBIX CO-
eIMHEHUIT TPeICcTaBIsIeT OOJIBIION MHTEPEC JJIST PEIEHUsT OHOM M3 OCHOBHBIX 33/1a4 (PU3UKO-XUMUYECKOM
MEXaHUKHN — TOJyYeHUsT MaTepuajioB ¢ 33JaHHBIMU cBo¥cTBamMu. V3BeCcTHO, 4TO (hOpMUPYIONIAsicsS CTPYK-
Typa, B YaCTHOCTH IEMEHTHBIX GETOHOB, ONpEJEIsIeT CBOMCTBAa MaTepuaia, Mo3TOMY BaKHO YCTAHOBUTH
3aKOHOMEPHOCTH CTPYKTYpooOpas3oBaHusi, 0COOEHHO HA PAHHUX CTAAUAX. YCTAHOBJIEHHUE TAKMX 3aKOHO-
MepHOCTeﬁ TMMO3BOJIUT HAYYUTHCA YIPaBJIATH MPOIECCaAMU BOSHUKHOBEHUA U Pa3BUTHUA CTPYKTYPbI U O6CC-
[IEYUT BHICOKME 3HAYEHUS SKCIUIYATAIlMOHHBIX CBOMCTB. B coBpeMeHHOM GETOHOBEIEHUHU B MOCJEIHEE JIe-
CATUJIETAE TPOBOJSTCS UCCIEAOBAHUS IO UCIOJAb30BAHNIO HAHOUACTHUIL IJIST CO3/IAHUST KOMIIO3UITMOHHBIX
MaTe€pPHaAJIOB C 3apaHee 3aJaHHbIMH IIPUHIUIINAJIbHO HOBBIMHA Cl)yHKHI/IOHaJIbeIMI/I BO3MOXHOCTAMU. HpI/I-
HATO CYUTATDh, YTO B TAXKEJIbIX IIEMCHTHBIX 66TOH3X MOJKHO BbIJIEJUTDb HECKOJIBKO CTPYKTYPHDBIX ypOBHefI:
MaKpO-, Me30-, MUKPO- U cyOMUKpoOCcTpyKTYpy. OueBHIHO, 4TO XapakTep (hopmupyroiieiics bonee aucep-
CHOIT CTPYKTYPBI OyJIET OIPEAENSITh KaueCTBO CTPYKTYpbI 6ojiee Tpy6oro ypoBHst. Toraa mpaBUIbHBIN BbI-
6op BUA ¥ BPeMEHU TPIJIOKEHIS AKTHBAIMOHHOTO BO3AENHCTBHUS HA CYOMUKPOYPOBHE MOJKET YIYUIIUTD
CBOWCTBA BCEX YPOBHEH CTPYKTYPBI IIEMEHTHOTO KOMIIO3UTA. B 3TOM TPOSBJSETCS peasu3alus MpUHITIA
coorBetrcTtBUs O. II. MuenmnoBa-Ilerpocsina, KOTOpbINl HallleJ pa3BUTHE B UCCJEIOBAHMUIX IKOJbI
N. M. Tpyuiko s BceX ypOBHEH CTPYKTYPBI.

LEJN

[TpoBeneHHbINl HAMU JUTEPATYPHBIN aHATN3 TOKA3aJI, YTO B HACTOSIIEEe BPeMsl HeT YeTKOU olpesieseH-
HOCTU B OOBSICHEHUN MeXaHU3Ma JAefCTBUS YaCTUI[ KOJUIOMIHBIX pa3MepoB (HAHOYACTHII) HA IIEMEHTHbIE
CHCTEMBI. ITO 3aTPYAHIET Pa3zpabOTKy HOBLIX HAHOTEXHOJOTHH M HAHOMATEPUATOB C 3apaHee 3alaHHbI-
MU BBICOKUMHU XapakTepucTukamMu. OCHOBHOI 1eJIbI0 TIPOBOANMBIX HAMU HCCJIEOBAHNI SBISIETCS BBISB-
JieHne MeXaHU3Ma CTPYKTYpooOpa30oBaHust Ha CyOMUKPO- W MUKPOYPOBHE 1EMEHTHOTO HETOHA 3a CYET aK-
TUBU3AIUK [IPOLIECCOB IIPU BBEJECHUU YACTUIL KOJJIOUIHBIX Pa3MeEpPOB.

OCHOBHOW MATEPUAN

B uccienoBanusix npumensiin cienyiomue marepuannt: ement I11] 1-500 H ¢ akruHOCTBIO B BO3pacTe
28 cyrok 49,3 MIla, kBapieBBIil MeCOK ¢ MoAyJeM KpymHoct Mxp = 1,8, mebeHb TpaHUTHBIH (paKiuii

© E. A. Bennuenko, 2011
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5—10 mm. [Tsis1 3aTBOpeHust GETOHOB MPUMEHSIN AUCTUIMNPOBAHHYIO BOJY. B 1leMEHTHbIE CHCTEMBI BBOJIH-
Jii yriaeponHbie Kostonanbie yactuipl (YKY) B Bujie BopiHON cycrien3uu (Tuapo30Js), ¢ KOHIEHTpaluei
0,9 r/mutp. CycrneH3uio MOIyYaan TPU JUCIEPTUPOBAHUN YIOJIbHBIX YACTUI[ B YIBTPA3BYKOBON MeJIbHU-
ne [1]. O6pasibl 1eMEHTHOTO KaMHsl 1 GETOHOB TBEP/EJU B HOPMAJbHBIX YCIOBUAX IIPU TEeMIEpaType
+20 °C u oTHOCUTEIBHON BiaskHOCTU 95 %.

HWcenenoBanus, npoBeieHHble paHee [2], moKasajiu, uTo 1oJaydaeMble KOJJIOUHbIE CUCTEMbI UMEIOT 00-
JIACTH KPUTHYECKON KoHIleHTparuu mutesnoobpasosanus (KKM), B KOTOPHIX ee CBOWCTBA U3MEHSIOTCS.
B aTux 061acTAX yMEHBIIAIOTCS Takue (pU3MIecKre XapaKTePUCTUKK TUAPO30Jis, KAK OTHOCUTEJIbHAsT BS3-
KOCTb U 3JIEKTPOCOTIPOTUBJIEHUE, YBEJIUINBAETCS yIeJbHAs 3IeKTPOIPOBOAHOCTD. [[Jis1 BhisicHenus dhop-
Mbl YKY 6buin npoBejieHbl 9JIEKTPOHHO-MUKPOCKOMUYECKUE UCCAETOBAHUS TUAPO30JIST IJIsT KOHIEHTPa-
mronrHoi obractu 0,075 1/, uro coorBercTByet 0,0225 % ot Maccsl emenTa (puc. 1). B obmactu KKM mpu
koHIeHTparuy yactuif 0,075 r/IUTp THAPO30JIb NPEACTABASIET COO0H B OCHOBHOM XaOTHUYECKH PACIIOJIO-
JKEeHHbBIE B pe3yJibTaTe BpOyHOBCKOTO ABUIKEHUS YacTHUIBI cepudeckoit ¢hopmbl. Takske MpUCYTCTBYIOT
CKOILJIEHUsI (arperaThl) YacTHUI[, KOTOPbIE BEPOSITHO 00pasyioTcs B pesyJbraTe AeiicTBust cus BaH-zmep-
Baanbca. Kpome TOTO, OTMEUEHO, YTO € T€UEHNEM BPEMEHU 3TAa HEOMHOPOJIHOCTDh BO3PACTAET 3a CUET yBEJHU-
JyeHre KOJIMYECTBA arPeraToB U YMEHBIIEHUs YUC-
JIa OTZeIBHBIX YacTull. Torzia 04eBUIHO, UTO TaKHue
MEePBUYHBIE KPUCTAJIBI MOTYT UTPATh POJIb IEHT-
pPOB KpuUCTaJau3alnu. BBejeHe UxX B IeMEHT-
cojiepKalie KOMIO3UTHI MIPUBEAET K OBICTPOMY
00pa3oBaHUI0 BOKPYT HUX IJIOTHBIX KPUCTAJIJIHU-
YECKUX CPOCTKOB HE TOJBKO Ha YPOBHE CyOMUKPO-
CTPYKTYPBbI, HO ¥ Ha (oJiee TPyOOAUCTIEPCHBIX YPOB-
HaX. [lJs1 IPOBEPKU 3TON TUTIOTE3bI TPOBOIUIN
uccienoBanus Bausaus Y KU Ha cTpykTypy Iie-
MEHTHBIX OeToHOB (puc. 2).

[IpoBesnenbl MCCTEOBAHUS IO OIIEHKE BIMSHUS
YKY Ha npoyHOCTb 1[EMEHTHOTO KaMHS €CTECTBEH-
Horo TBepjeHus npu nocrosaHom B/I1 = 0,26, ko-
TOPOE COOTBETCTBOBAJIO HOPMAJbHOW I'yCTOTE HC-
oJIb3yeMoro 1eMenTa (puc. 2). O4eBUIHO, 4TO K 28 : A S
CyTKaM TBEPAEHUS MaKCHUMYMBbI IPOYHOCTU COOT- TEM 100KV 40000 100nm
BeTCTBYIOT ByM obnactam KKM ¢ xonmentpamum- e 8 N
avu YKY (),()75 r/ﬂ " (),6 r/ﬂ ((),()225 % n 0,18 % Pucynoxk 1 — 971eKTpOHHO-MUKPOCKOIIITYECKOe H306pa>f<e—
VKUY or macchl nemenTa). IIpouHoCTh KaMHA npyu  HHE YIJIEPOJHBIX KOJIOUAHDIX YACTUI[ IPH KOHUEHTPALUM

o

9THUX KOHIIEHTpPAIMAX Bo3pacTaeT B 1,5 pasa 1o 0,075 r/nutp (ato coorBercTByeT 0,0225 % OT Macchl
CPaBHEHUIO C KOHTPOJBHBIM COCTaBOM. I[EMEHTA).
50 M >(EE\'
K T~ N S—
c /
= 40
=®
=
=
; /
35
(3]
x
30
25
20 !
KOHTpOnb 0,0045 0,0225 0,09 0,18 0,27

CopepxaHue YKY, % ot macchbl uemeHTa
«J=1eM KaMeHb —@—pacTtBop —&—GeToH

Pl/lcyHOK 2 — 3aBHCUMOCTH IIPOYHOCTH MIPpU CKATUH EMEHTHBIX KOMIIO3UTOB OT COAEPKaHUA YKY k 28 CyTKaM
€CTECTBEHHOI'O TBEPAEHUA.

76 ISSN 1814-3296. Bicuuk /lonb6achKoi HallioHaIbHOI akajeMil OyAiBHUITBA 1 apxiTekTypH, Bumyck 2011-3(89)



OcobenHocTu BO34EMNCTBUS YrnepoaHbIX KOMNOUAHbBIX YACTUL, HA YPOBHM CTPYKTYPbl METKO3€PHUCTLIX LEMEHTHBIX 6eToHOB

UccnenoBanust npouyHocTu pu cxkatuu (puc. 2) meMeHTHO-TlecyaHbix pacTBOpoB coctasa I[:I1=1:3 mo-
Kazaju, 4to K 28 cytkam TBepaenus npu cogepxranuu Y KU 0,0225 % or Macchl 1ieMeHTa IIPOYHOCTD BO3Pa-
craer Ha 30 % 110 cpaBHEHUIO ¢ KOHTPOJIbHBIM cocTaBoM. /lanbueiitiee yBeanuenue copepxanus Y K4 npu-
BOJMT K CHIDKEHHUIO IPOYHOCTHU. [IpodHOCTh GETOHOB IpH CXKATUU K 28 cyTKaM TBepaeHus A pacxoga Y KU
0,0045 % ot maccel rieMenTa Bo3pactaer Ha 11 % 110 cpaBHEHHUIO ¢ KOHTPOJbHBIM coctaBoM. IIpu pacxose
0,09 % ato ysennuenue cocrasisger 21 %. OUeBUAHO, YTO MAKCUMYMBbI IPOYHOCTH GETOHA CMEIAIOTCS B
cTOpOHY yMenbineHus copepxkanus YKUY, 1. e. or obmacreii KKM.

IJIEKTPOHHO-MUKPOCKOTIMYECKIE UCCAEI0BAaHUS IIeMEHTHOTO KaMHs B Bo3pacte 28 cyrok s B/11=0,26
mokazainu, yto npu yBenuuenuu 3000-X 3aMeTHBI CyIeCTBEHHbIE OTJIUYUS B CTPYKTYPe IIEMEHTHOTO KaMH:I
6e3 YKY u ¢ YKY B koauuecrse 0,0225 % or maccsl 1ieMenTa (puc. 3).

a)

SEI 25kV x3k 10pm SEI 25kV x3k 10pm

Kharkiv National University, Ukraine zem #1 No.=6899 WD =15 Date: 09.07.2009 Kharkiv National University, Ukraine zem #3 No.=6908 WD =14 Date: 09.07.2009

Pucynok 3 — DeKTPOHHO-MUKPOCKOTIMYECKOE N300pakeHre IIEMEHTHOTO KaMHsI: a) KOHTPOJIbHBIH cocTas 6e3 Y HY;
6) coctaB ¢ YHY B kommuectse 0,0225 % OT Macchl IieMeHTa.

Jlist KOHTPOJIBHBIX cocTaBoB 6e3 YKY (puc. 3a) xapakTepHbl e(EKTH CTPYKTYPBI B BUJE MOP, OYEBHU/-
Ha KPYIHOKPHCTAJIMYECKAsi CTPYKTYPa U XaOTHUECKOEe PACHOJIOKEHUE KPUCTATIIMYECKUX CPOCTKOB. [lyisi
cocraBoB ¢ YKY B komuuectse 0,0225 % or maccs nementa (puc. 36) xapakTepHo oTcyTcTBUE Ae(DEKTOB,
OYEBU/IHA MEJIKOKPUCTAJIIMYECKAST CTPYKTYPA, KOTOPAst CKJIA/bIBAETCS B IJIOTHbIE MACCHBHbIE U HEPA3PbHIB-
Hble G6sioku. Takast cTpyKTypa 00bsiCHsIET GOJIBINYI0 MPOYHOCTD IeMeHTHOTO KamHst ¢ Y K.

BbIBOAbI

1. MsyyeHna cTpyKTypa yraepoaHbIX KOJIJIOMAHBIX YaCTHUIL. YCTaHOBJIEHO, 4To A obmactu KKM mpu
koutentparuu 0,075 v/mutp YKY umeror chepudeckyio Gopmy u ¢ TeueHneM BPeMeHH CKJIOHHBI K arpe-
TMPOBaHUIO U BO3MOKHOMY O6p330BaHI/IIO TEPBUYHBIX EHTPOB KpUCTaJJIU3allNH.

2. Uccnenosano sausnne Y KU Ha cTPyKTypy HeMEHTHBIX 6eTOHOB. [I0Ka3aHo, 4TO MEXaHNU3M BJIMSHUS
YKY Ha 1meMeHTHBIE CUCTEMBI aBTOKATAIMTUYEH: HAUuaBINAsICsSd KPUCTATIU3AINMS TaKUX YACTHUI] B UCXOJ-
HOM ruApo3oJie (cyOMUKPOYPOBEHDb) aBTOMATHYECKH BeleT K dajibHelinieil GbICTpOil KPHUCTALIN3AMK Ha
MUKPO- U M€30yPOBHE, YTO TMPUBOAUT K 06Pa30BAHUIO TIOTHBIX CTPYKTYP KaK B 30HE KOHTAKTa, TAK W B
obpeMe.

CMNCOK NNUTEPATYPbI

1. 3emenckuii, O. V. Buasl yriepoHbIX HAHOYACTHII, BBI/IEJIEHHBIX U3 YIVIEH M IPOYKTOB €r0 TEPMUYECKOIl TTepepaboTKu /
0. U. 3enenckwuii, C. U. Boratsiperiko, B. M. [lImanbko // Ousnko-xuMudeckie 0CHOBbI (HOPMUPOBAHUS U MOIUDH-
Kalluu MUKPO- ¥ HaHOCTPYKTYP : C6. HayuH. TpynoB MexayHap. Hayud. koud. T. 1. — Xapskos : Uzn-so XHY
uM. B. H. Kapasuna, 2009. — C. 66—-69.
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O. A. BEJITYEHKO

OCOBJMBOCTI BIJUBY BYTJIEIIEBUX KOJOIJHUX YACTUHOK HA
PIBHI CTPYKTYPU APIBHO3EPHUCTUX HIEMEHTHUX BETOHIB
XapkiBChbKUN HAIIOHAJBHUN aBTOMOOIJIBHO-IOPOKHIN yHIBEPCUTET

Y cTaTTi po3TASHYTI NUTAHHS BIJIMBY BYyTJeleBux Konoigaux yactuHok (BKY) Ha pisHi piBHI CTPyKTYypH
npiGHo3epHuCTHX HeMeHTHUX GeroHiB. [TokasaHo, o BBegenHs BKY y meMeHTHI cucreMu mpuBOAUTD 10
MIBU/IKOI KpUCTasi3allii Ha MiKpO- i Me30piBHI Ta YTBOPEHHS MIJIBHUX CTPYKTYP K Y 30HI KOHTAKTY, TaK i B
06'emi.

GeTOH, KOJIOTIHI YaCTKH, KPUCTaJi3allis

O. A. BELICHENKO

EFFECT SINGULARITY OF CARBON COLLOID PARTICLES ON STRUCTURAL
LEVEL OF FINE-GRAINED CEMENT CONCRETE

Kharkiv National Motor Vehicle and Road University

The paper deals with the problems of the carbon colloid particles (CCP) effect on various structural levels
of fine-grained cement concrete. The CCP injection into the cement systems has been illustrated to cause
the fast crystallization at micro and mesolevel and formation of dense structures both in the contact zone
and in volume.

concrete, suspended substances, scaling
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C. B. KOXKEMSIKA, B. A. MA3YP, A. B. KYLLEHKO

HoHbacckasi HAUMOHANBHAS OKAAEMMS CTPOUTENLCTBA M APXMTEKTYPbI

ONPEAEJIEHUE OBJIACTU PALLUOHAJIbHOIO PEMOHTA PYJIOHHbIX U
MACTUYHbLIX KPOBEJb

B craTtpe IIPEAJIOKEHDI pa3Hbl€ METO/J bl PEMOHTA UCCJIECAYEMBIX KPOBEJIb ITPOMBIIIJICHHBIX SﬂaHI/II(/’I. OI_IeHI/I-
BaeTcAa Ux KOHKypeHTOCHOCO6HOCTb IIpy MOMOIIIN KPUTEPUEB: CMEeTHOI CTOMMOCTH, TPYAOEMKOCTHU U ITIOKA-
3aTesisda HpI/IBeI[eHHOI‘/'I crouMocTu. Ha ocHoBaHum atux KpUTEPUEB Npejlara€TCa METOAUKaA BbI60pa panuo-
HAaJbHOT'O PEMOHTA PYJIOHHBIX 1 MaCTUYHBIX KPOBEJIb.

METO/IbI PEMOHTA KPOBJIH, CMETHAs1 CTOUMOCTb, TPYI0€MKOCTb, IIOKa3aTeJb IPHBECHHO CTONMOCTH, METOIHKA
BbIOOPA PAIMOHAJIBHOTO PEMOHTA KPOBEJIb

B coBpeMeHHBIX YCIOBUSAX OJHOW M3 BasKHEUIINX TPOOJIEM IKCIUIyaTallud 3[aHUil U COOPYKEHUHU Mpo-
MBIIIJIEHHOTO Ha3HAYEHUS SIBJSIOTCS MpoTeKarolie Kposin. OcTpoTa JaHHON mpobieMbl yeyrybOuiach B
MOCJIEIHUE TOJIBI, KOT/IA BO3PACT 3/IaHKIl U COOTBETCTBEHHO KPOBEb jocThr 40 jieT u GoJiee, a MI3HOC MPEBbI-
cust 70—80 %. MHOTOMETHSIS IPAKTUKA 9KCILIyaTAIllMK PYJIOHHBIX M MACTUYHBIX KPOBEJb MPOMBIIIIEHHBIX
3/IaHWI MTOKa3a/ia, YTO YACTHMYHBIM PEMOHT KPOBJIM ITyTeM YCTPOWCTBA 3alljlaT WJIM HaHEeCEHUEeM JIOTIOJTHU-
TEJIBHOTO CJIOST PYJIOHHOTO JINOO MACTUYHOTO Marepuasa siBisiercss ManoaddexktuBHbM. [locaeayomniue
pacxo/ibl Ha TOJI/lepsKaHie KPOBJIYM B MCIPABHOM COCTOSHUM MOTYT TIPEBBICUTDH 3aTPaThl Ha €€ MepBOHA-
YaJbHBII PEMOHT.

AHanu3 ombITa TEXHOJOTUN PEMOHTA TIIOCKUX MSATKUX KPOBEJb TIOKA3bIBAET, YTO MPUMEHSIEMbIE B TIPaK-
THKE PEMOHTA Pa3JNYHbIE METO/bI PEMOHTA MHOTOCJIONHBIX KPOBEJIbh HEJOCTATOUHO 3(PEKTUBHBI, TaK KaK
HOCTeIYIONMEe PACXO/bI HA TOAEPKaHNe KPOBJIU B MCIIPABHOM COCTOSTHUU MOTYT MPEBBICUTDH 3aTPAThl HA
ee TIePBOHAYAIbHBIN PeMOHT. V13-3a OTCYTCTBUS CIIEIUANBHBIX PEKOMEHIANNE 0 HayYHO 0GO0CHOBAHHOMY
BBIOOPY ONTHUMANBHBIX METOMOB PEMOHTA PYJOHHBIX U MACTUYHBIX MHOTOCJOMHBIX KPOBEJb TAKOU BBHIOOD
0OBIYHO TPOU3BOJIAT, TIOJIATAsICh JIUINb HA CBOW OIBIT, PEKOMEH/IAIIMKN U TaPAaHTHU TOCTaBIIMKA MaTepha-
JIOB WJIKM TIPOU3BoOAMTENEH paboT. Bee 970 MPUBOAKMT K CYIIECTBEHHBIM OIIUOKAM, JAOMYCKAEMBIM Ha CTAUK
NPUHSATUS PEMIEHUS U, KaK CJAEACTBUE, K HEONPaBAaHHOMY yIOPOKAHWIO PEMOHTA.

B nactosiee BpeMsi U3 MHOXKECTBA U3BECTHBIX METO/IOB PEMOHTA MHOTOCJIOWHBIX KPOBEJb B KauecTBE
JOTyCTUMBIX MOKHO TIPUHSTH He Gosiee TistT. OCHOBHBIMU MOKHO BBIIEJIUTH:

— PEMOHT KPOBEJb ¢ IPUMEHEHUEM PYJOHHBIX MOJUMEPHO-OUTYMHBIX MaTepUajoB (HAIIaBJISIEMBIX
pyGeponioB u pyOEpOUIOB, YKIAAbIBAEMBIX HA XOJOAHON U TOPsiueil MacTuKe);

— PEMOHT KPOBEJb ¢ TIPUMEHEHUEM TOPSYUX U XOJOJIHBIX MACTUK (HAJIMBHBIC aDMUPOBAHHBIE 1 HEAPMU-
pPOBaHHBIE KPOBJIN);

— PEMOHT KpPOBeJIb ¢ IpuMeHeHueM cuHTernueckux membpan (IIBX-, TIIO-, EITIM-meMOpatbl);

— KOMOWHUPOBAHHBIE METOJBI PEMOHTA KPOBEJb;

— W3MeHeHNe KOHCTPYKTHUBA KPOBJN (YCTPONHCTBO CKATHON KPOBJIH € TOKPBHITHEM TpodmcToM, mude-
pOM W T. I.).

W3nayasbHO MeTO/bI peMOHTa KPOBEJIb C IPUMeHeHUeM PYJIOHHBIX U MAaCTMYHBIX MaTepHUasloOB IIPE/IIO-
JlaraloT PpeMOHT OCHOBaHUS KpoBJHU (yAajJeHMe WU YACTUYHBIM PEMOHT T'MPOU30JISIIMOHHOTO KOBpa U
CTSKKY ), TIPU TTPUMEHEHUH KPOBEJIHHBIX CUHTETUYECKUX MEMOPaH, COBMECTUMBIX ¢ GHTYMHBIMI MaTepua-
JIaM¥, W TIPU U3MEHEHUN KOHCTPYKTHBA KPOBJIHM Ha CKATHYIO PEMOHTA OCHOBAHUS He TpebyeTcs.
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C. B. Koxemska, B. A. Masyp, A. B. Kyuehko

Cpeaun NOBpeskAeHUN KPOBeJIb IPOMBIIIIEHHBIX 3aHIUH, BBHITIOJTHEHHBIX U3 MOJUMEPHO-OUTYMHBIX MEM-
OpaH M MACTUUYHBIX HAJMBHBIX KPOBEJIb, Yallle BCEr0 BCTPEYAIOTCS PACCAOEHUS U OTCIOEHUS BOAOU3OIAIN-
OHHOTO KOBPa, THUEHUE KAPTOHHON OCHOBBI, IIPOCAKA KPOBEJBHOIO OCHOBAHUS B YTEIIEHHOM MOKPBITHH,
YACTUYHBINA WU TOJHBINA OTPBIB PYJIOHHOTO KOBPA OT OCHOBAHUS, PACKPBITHE IIBOB, OIUIbIBaHUe (CIOJ3a-
Hue ¢ 06pa3oBaHUEM MOPIIMH) KPOBEJHHOTO MOJOTHA HA 3HAYUTENbHBIX YKJIOHAX MIPU OTCYTCTBUU JOTIOJI-
HUTEJbHOTrO KperieHus. MMenno ara rpynmna aedeKkToB TuApOu30IsIUOHHOTO HOKPBHITUS M3HAYATbHO
paccMaTpuBaeTCs PU BHIOOPE PallMOHAIBHOM TEXHOJOTHN PEMOHTA TIJIOCKUX MSTKUX KPOBEJb.

JlJs pacyeToB CMETHOW CTOMMOCTH U TPYIOEMKOCTH B TIpeAJaraeMoii MeTouke Oblja B3siTa yCJIOBHAS
mromaab Kposiu, paBHas 1 000 Mm% Ha KOTOPOIT HAOIIOAAIOTCS BCE BBINIENEPEYNCAEHHDIE Te(eKThl B pas-
HBIX 00beMax.

O1eHUTh KOHKYPEHTOCIIOCOOHOCTh CPABHMBAEMBIX METOIOB MPEANOJATATIOCH ¢ MOMOIBI0 KOHKPETHBIX
KPUTEPHEB: CMETHON CTOUMOCTH, TPYILOEMKOCTH, KOTOPBIE ONMpPeNessiIuCh Il MCXoAHON miontaau. Ho, Tak
KaK 4acToO PemaoniM (HakTOPOM /st 3aKa3unKa SIBJSIETCST TOJBKO CMETHAS CTOMMOCTDL 0€3 yYeTa MOTI0J-
HUTEJbHBIX 3aTPAT HA PEMOHTHBIE PaGOTHI B T€UEHME IKCILIYaTAIMK KPOBJIK M TPYAOEMKOCTH PaboT, OBLIO
peleHo BBECTH OTHOCUTEIbHBIN MOKa3aTe b IIPUBEIEHHON CTOMMOCTH, OTPAKAIOMINY JIeHEKHBIE 3aTPAThI
OTHOCHUTEJIbHO TapPAaHTHPOBAHHOTO CPOKA 3KCIIyaTAIlN KPOBEJBHOTO MaTephasa:

C
AP =2, (1)
rne AP - moxasaTenb NpUBENEHHON CTOMMOCTH, TPH/MEC,
C - cMeTHast cTOMMOCTB PaboT, TPH,
B — rapaHTHITHBIN CPOK 3KCIJIyaTalluW KPOBEJBHOTO MOKPBLITHS, MEC.

TapaHTHUITHBII CPOK BKCIUIyaTallud KPOBEJBHOTO TOKPHITHS U CTOMMOCTH MaTe€pUajioB Opasich 10 JaH-
HBIM KOMITaHUU-TIpousBoanuTenel. st pyJIOHHBIX HaILIaBJAseMbIX PyOeponsoB Mapku «Bumosnb» mpous-
BOJICTBA KOMITAHUU « TeXHOHUKOJb» TapAaHTUIHBIN CPOK 3KcIayaTanuu coctasiser 120 mecsies, s
[IBX-mem6panbr Bauder U12 (kommanun «Bauders, Tepmanus) — 360 mecanes, ais Mmactuku Izofast (kom-
nanus «Oummirs ) — 36 Mecsties, st pyoeponsos Mapku PKIT — 12 mecstiies, 1Jist TpoGUIMPOBaHHOTO JIHCTA
¢ nmosumepubiM oKpbitueM TI1 45/0,7 (kommanus «TIIK») — 120 mecsies.

Ha ocnosanun MOJIYYEHHDBIX JTAaHHBIX TaKiKe 6bIJII/I TIOCTPOEHBI I'paq)I/IKI/I JUISI OCHOBHBIX BUOB KPOBEJIb,
Ha KOTOPBIX BO3MOKHBI TIpejiaraeMbie MeToabl peMoHTOB. OnnH u3 rpadUKOB MPEACTABJIEH HA PUCYHKE.
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PI/IcyHOK — Obnactu PalliOHAJbHOTO IPUMEHEHUA KPOBEJIbHBIX TEXHOJIOTUH 17151 PEMOHTA MATKOH KpOBJIHN U3 py6ep0H11a,
IIPUKJIEEHHOT0 Ha MaCTHUKE.
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Onpepenetue 06a0CTH PALMOHANLHOTO PEMOHTA PYNOHHBIX M MACTUYHBIX KPOBEb

Kak u cienoBano oxupaTh, MoJTyyeHHbe TaHHbIE TTOKA3aJU PAlMOHATbHOCTh IPUMEHEHUST HOBBIX, 60-
Jiee JIOPOTUX KPOBEJHHBIX MAaTEPUAOB C YBEJIMYEHHBIM CPOKOM OE3PEMOHTHOHN akciuryartanuu. Tak, ycr-
POMCTBO KPOBJIM U3 2-X cJI0eB pyGeponia, MPUKIEEHHOTO Ha MACTHKE, UMEET HU3KYI0 CMETHYIO CTOUMOCTD
74 796 TpH. 1 caMblli BBICOKMIT TIOKa3aTesb IPUBEAEHHON cTouMocTh 6 233 rpH./Mec. Y MacTUYHON KPOBJIH
BBICOKAst cMeTHast crouMocTb 175 597 rpH. u mokasartesb npuBefieHHON ctouMoct 4 878 rpH./Mec. Y KpoB-
Jiu, BoinoiHeHHON 13 [IBX-MeMOpaHbl ¢ MEXaHMYECKUM KPEIJIEHUEM K OCHOBAHUIO, CMETHAsI CTOUMOCTD
coctassiger 179 281 rpH. u mokasaTesb puBeieHHON cTouMocTu paBeH 498 rpH./Mec. Takke Bce mokasare-
Jit OBLIW OTIPEJIEJIEHBI JIJIST IPYTHX METOOB PEMOHTA KPOBEJb.

[Ipemaraemast METOMKA TIO3BOJISIET OIIEHUBATD BapUAHTHI PAabOT MO PA3HBIM TEXHOJOTHSIM C YIETOM
KoJinuecTBa Je(eKTOB U rapaHTUITHOTO cpoka Ge3peMOHTHOM akcmryatanu. OHa mpoIia anmpodalio Ha
nByx obbekrax. Ha mosmmepro-6utymHoit kposie rexa K3TC (Kpamaropckoro 3aBoga Tsukenoro CraH-
KocTpoerust) miomanpio 10 750 M? u Ha GUTYMHOU KPOBJIE TIPUCTPOUKU K CKJIAIY IJIOMaabio 86 M2,

Ho rak Kak M3HavyaJbHO pacCMaTpPHBaJach TOJIHKO OJAHA Tpylia aeGeKToB, HeoOXoanMa 10paboTKa
METOIMKH C YIETOM KOMOWHAIMI BCEX BO3MOMKHBIX IPYII AePEeKTOB Ae(HEKTOB.
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C. B. KOJKEMAKA, B. O. MA3VYP, A. B. KYIIEHKO

BU3HAYEHHA AIVIAHKN PAIIIOHAJIBHOTI'O PEMOHTY PYJIOHHUX TA
MACTUYHUX ITOKPIBEJIb

Houbachka HamioHATbHA aKafeMis OYAIBHUITBA 1 apXiTeKTypn

B crarTi 3alpOIIOHOBaHI Pi3HI METOAM PEMOHTY AOCITIZKYBAaHUX MOKPIBEIb NIPOMUCAOBUX OyniBeas. Oti-
HIOETBCS iX KOHKYPEHTOCITPOMOJKHICTD 3a IOTIOMOT00 KPHUTEPiiB: KOMITOPUCHOI BAaPTOCTI, TPYJAOMICTKOCTI Ta
MoKa3HWKa HaBeneHoi BapTocTi. Ha mimcraBi Mux KpuTepiiB MPOMOHYETHCS METOANKA BUOOPY PaIlioHAIBHO-
TO PEMOHTY PYJIOHHUX i MACTHYHUX TTOKPiBEJIb.

METO/I PEMOHTY MOKPiBeJib, KOMITOPHCHA BAPTICTh, TPYIOMICTKICTh, TOKa3HUK HABEICHOI BAPTOCTI, METOIMKA
BUGOPY PAlliOHAIBHOTO PEMOHTY TIOKPiBEJb

S. V. KOZHEMYAKA, V. A. MAZUR, A. V. KUTSENKO

DETERMINATION OF SPACE OF RATIONAL MAINTENANCE OF ROLLED-
STRIP ROOFING AND ASPHALT MASTIC ROOF COVERING

Donbas National Academy of Civil Engineering and Architecture

The paper offers various types of maintenance for investigated industrial constructional roof coverings.
Their competitive capacity is evaluated by means of the following criteria: estimated cost, labour intensity
and present value indicator. The technique of selection for rational maintenance of rolled strip roofing and
asphalt mastic roof covering has been offered on the basis of the criteria.

methods of roof maintenance, estimated cost, labour intensity, present value indicator, selection technique of
rational roof covering maintenance
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M. H. AXXAJIANOB, A. B. CABUOBCKUMN

XapbKOBCKMI rOCYAAPCTBEHHBIM TEXHUYECKMI YHMBEPCUTET CTPOUTENBCTBA M APXMTEKTYPBI

METOAUKA ONMPEAENEHUS BNIUSHUA AECTABUWIN3UPYIOLLUX
®AKTOPOB HA YODEKTUBHOCTb NMPOU3BOACTBA PABOT NO
YCTPOUCTBY TEMJIOU3ONALUMU 30AHUNA

IIpuBeseHa MeTOMKA OIEHKN BIHMSIHUS TeCTa0MIN3NUPYOMNX (AaKTOPOB HA TEXHUKO-9KOHOMUYECKHE [TOKA-
3aTeJM IPOU3BOJACTBA PAGOT 10 YCTPOHCTBY TEIIOM30JSIUN CTEH W TOKPHITUI 3/aHUIL.

TEILIOU30JIIIHs, eCTA0WIM3upyolHe (HGaKTopbt

IIporiecc mpousBoAcTBAa PabOT MO YCTPOUCTBY TEMJIOUIOJISAINHN CYIECTBYIOIINX 3[aHUIN BBIMOJHIETCS B
crienudUIECKNX YCIOBUSIX TOPOJICKON 3aCTPOMKH, a TakKe IMOJ[ BAUSHUEM II€JIOTO psifa (hakTopoB, KOTO-
pbhle OKa3bIBAIOT HETATUBHOE BO3JelcTBIE HA 3((HEKTUBHOCTD CTPOUTEIBHBIX PaboT. B 9TOM CBsI3u OYeHb
BaKHO /10 Hayajia IIPOU3BOACTBA PAbOT OIEHUTHh KOJIUYECTBEHHO YKa3aHHbBIE YCJIOBUS C II€JbI0 UX MUHU-
MU3AIMK TIyTeM BbIOOPaA pallMOHATBHBIX OPTaHM3AIMOHHO-TEXHOJOTHUECKUX perteruit. st aToro Tpedy-
eTcst pa3pabOTKa COOTBETCTBYIOIIEH METOANUKH.

AHaJM3 yCcJIoBUI TPOU3BOACTBA PaboT, IPOEKTHOW U WCIOJHUTENbHOW CTPOUTENBHOM TOKYMEHTAIlNK
[0 YCTPOICTBY TEIIOU3OJSIINN TIEJIOTO PSAAA 3MaHUN TTOKa3al, 4To Ha 3G (HEeKTUBHOCTD PabOT OKA3bIBAIOT
CYIECTBEHHOE BJIMsIHIE 0COOEHHOCTH 0OBEKTOB, Ha3biBaeMble JecTabuansupymomumu dakropamu [1]. B
pesyJibrare AefCTBUS YKa3aHHBIX (PaKTOPOB TPYNOEMKOCTh U CTOMMOCTDH MPOU3BOJACTBA PAGOT MOXKET CY-
[ECTBEHHO yBeJanunBathesi. Ha ocHoBaHMM 0OpabOTKY CTATHCTUYECKUX TaHHBIX, a TaKKe Pe3yJbTaToB
MPUMEHEHUST METO/Ia KCIIEPTHBIX OIIEHOK YCTAaHOBJIEHO, YTO HAMOOJIEE YaCcTO MPOSIBASIOT cebst Clepyolne
necrabumusupyonue GakTopsr [2]:

— CTECHEHHOCTb OOBEKTOB;

CTereHb (PUBMIECKOTO U3HOCA CTPOUTETbHBIX KOHCTPYKIIUIA;

— BBICOTA 3/IaHMUS;

— HaJIMuMe Ha M30JUPyeMON TTOBEPXHOCTH apXUTEKTYPHBIX [eTaJeis;

— HaJM4ve Ha M30JIMPYyEeMON MOBEPXHOCTH WHKEHEPHBIX KOMMYHUKAIU;

— 0COOEHHOCTH IKCIIyaTallii 00bEKTOB, HA KOTOPBIX BBIIIOJHSIOTCS PAbOTHI.

OuepenHOCTH MPUBEAEHHBIX (DAKTOPOB MPON3BOJIbHAL. J[JIs OIIEHKN CTENeHU BJIUSHUS YCTAaHOBJIECHHOTO
nepevHs (haKTOpPOB TPEJIOKEHA OTEHKA WX eIMHOTO MOKa3aTeJs KOJUYeCTBEHHON Mepbl. B kauecTBe Tako-
ro TIOKa3aresis HPUHAT OespasmepHblii koadduuuent K, yuntbiBaiomuii cTenenb yBeIndeHns TPyA0eM-
KOCTH U CTOMMOCTH BBITIOJIHEHUsT PAOOT 0 CPABHEHHIO C YCJIOBUSIMHU, TIPH KOTOPHIX YKa3aHHbBINA (GakTop He
OKa3bIBaeT HETATHBHOTO BIMAHUA Ha addexTuHOCTh pador. Bemmunna K, > 1. IIpenoxkennbie BeMINHBI
gpecTabuausupyomux GakTopos (Koo UIUEHTbI) ONPeAeasoTCs o (GopMyJIaM, IPUBEIeHHBIM B Ta0-
JHIE.

[Monyyennbie KO3hOUIMEHTH YIUTHIBAIOTCS TyTEM UX YMHOKEHUST HA TPYAOEMKOCTh U CTOMMOCTb CTPO-
UTENbHBIX PAabOT 10 YCTPOUCTBY TEILIOM3O0JIAINN U YKa3bhIBAIOT BEJUYNHY AOMOJHUTEIbHBIX TPYAOBBIX M
MaTepHaJIbHBIX 3aTPaT, CBA3AHHBIX ¢ UX HajwmuneM. Ha ocHOBaHUY MOJYYeHHBIX (GOPMYJ OTPEAETSIOTCS
3HaueHus TpynoeMkocTd Q u crouMoctr C pabot. ITo moJryYeHHBIM TaHHBIM CTPOSITCS TpapUUeCKue 3aBU-
CHMOCTHU BJIUSHUS 3HAUCHUI mecTabuin3upyomux (akTopoB Ha TPYAOEMKOCTh M CTOMMOCTH pabot, puc. 1.
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MeToanka onpepenexms BAUsHMS AeCTABUIM3UPYIOWMX GAKTOPOB HA 3 PEKTUBHOCTL NPOU3BOACTBA PABOT ...

Ta6auna 1 — Haumenosanus u (opMyJIBI A7 ONpeAeIeHs YMCIEeHHBIX 3HAYeHNH AeCTabMIM3npyomux hakTopoB

HanmMenoBaHue necrabuims ero
Ne n/n (’pI;KTOpa HpyIott Dopmyna Aj1s OIpeeneHus YUCIEHHOrO 3HAYeHUs
K;=L3/Ls,
1 CrecHeHHOCTb 0OBEKTa rae L3 — anvHa JMHUM epUMeTpa BBICTYNAIOIUX YacTel 31aHui, M;
Le — jutviHa JIMHUY y4acTKa IPOU3BOJICTBA padoT, M.
5 CreneHs (bmmicxoro H;Hoga K,=1+ ®n/100,
CTPOHTCIILHBIX KOHCTPYKIMH rie @u — creneHb (PU3NIECKOT0 M3HOCA CTPOUTEINIBHBIX KOHCTPYKIHiL, %o.
K;=1+ HwHg,
3 Beicora 3nanust rae Hu — BbIcoTa 3/1aHMs, [IPUHSTasl KaK HOpMaTHBHas1, paBHas 3,0 M;
Hg — paxTuyeckas BEICOTA 31aHUS, M.
4 Hanuune apXUTeKTypHBIX ACTaTCH Ha K, =1+ Fa.o/Fn, R
M30JIIPYEMBIX TIOBEPXHOCTSX rae Fa.o0 — momans APXUTEKTYPHBIX ,ueTaneI/Ii M
Fn — nomaib U30JIMpyeMON IOBEPXHOCTH, M.
Hanuyue Ha u3onupyemoit K; =1+ Fu.x./Fn,
5 [IOBEPXHOCTH HHAKCHCPHBIX 1e Fu.K.— TII0MIa Th 3aHUMACMAS HHKCHEPHBIMU KOMMYHUKAITHAMH, M’;
KOMMyHHKallut Fn — miomazp H301MpyeMOit TOBEPXHOCTH, M.
Ks=1+1t/tc,
6 Oco0eHHOCTH AKCILTyaTallul 00BEKTOB,
TJIe 9 — IPOJOIDKUTENIBHOCTD 3KCIUTyaTalluy 00BEKTa, U;
Ha KOTOPBIX BBITTOHSAIOTCS PAOOTHI
tc — IPOJIOJDKUTENBHOCTh CMEHBI, 4.

Ananus Benudnn kodhdunuentos K,
Ha 42 o0beKTax, TJie BBIIOJHSINCH Pa-
GOTBHI TT0 YCTPOUCTBY TEMJIOU3OJSIUN
CTeH ¥ MOKPBITUH 3/[aHNH TI0Ka3aJ, 4To
nectabuausupyomnre GakTopbl OKas3bi-
BAIOT TIPSIMO MPONOPIIMOHAJIbHOE HeTa-
THUBHOe Bo3JlelicTBre Ha 3(HeKTUBHOCTD
pabot. IosydyerHbie rpaduueckue 3a-
BUCHUMOCTU MOTYT OBITH allllPOKCUMU-
pOBaHbI K MPSIMBIM. B mpuBemenuom
rpaduKe TMOJTyYeHHbIE YNCTIEHHBIE 3HA-
YeHUS TIPUBE/IEHBI YCJIOBHO, TOJIBKO TS
NOHNUMaHUs (HU3NYECKOTO CMBICJIA Me-
TOMMKH.

JlJ1s1 OTIeHKY yIeJTBHOTO Beca YKa3aHHbIX
(hakTOpOB HA TEXHUKO-9KOHOMUYECKHUE
MoKa3aTeJu Ipolecca MPOU3BOACTBA
paboT TpejIaraeTcss COBMECTHTD BCE
NoJIlydeHHbIe Tpadudeckrue 3aBUCUMOC-
TH OT Pa3JUYHBIX (PAaKTOPOB B OJHOM
rpaduke, puc. 2. YucieHHbIe 3HAYEHUS
koo dunuentos K, nu coorsercTBy-
Iolye 3HAYEHUST TPYZAOEMKOCTH U CTO-
UMOCTH TIPUBEIeHBl YCIOBHO AJS Ha-
TJISIAHOCTH TIPEAT0XKEHHOM METOIUKIL.
[l TpakTUIecKoro MpIMeHEeH!sT METO-
WKW OTeHKU 3HAYMMOCTHU JIeCTaOMIN-
3UpPYyIOMHX (AKTOPOB B pacyeT MPUHU-
MaoTcd (aKTUIeCKH TOJyYeHHBIe
3HAYEHWST COTJIACHO TAOIHUIIBI TI0 KasK/[0-
My KOHKpeTHOMY 00BhekTy. Jlist mocTo-
BEPHOCTHU PE3YJIbTATOB CJEAYeT MMETh
B BUZLY ¥ 00beM BBIOOPKH, ee obeciedn-
BAOTH.

Mamepianu X Mixcnapoonoi nayxosoi kongepenuyii Monooux suenux, acnipanmie i cmyoenmie

KoadhcbmumenTsli, Ki
N

1 2 3 4 5 6 7

TpynoemkocTb (Q, yen-vyac), Croumocts (C, rpH.)

Pucynok 1 — Tpaduueckne 3aBUCHMOCTH BAUSHUS 3HAYECHUI HecTabu-
JIM3UPYIOMNX (HaKTOPOB HA TPYAOEMKOCTh W CTOMMOCTH PaborT.

3,5

3 ~
g K1
'3;‘2,5* . K2
§ 2 1 o K3
215 =T - K4

’ L — L —_ - | —
5 1 _/é-:-:;——--——-— — —K5
[
° — - .K6
~ 05 A

0

1 2 3 4 5 6 7

TpyaoemkocTb (Q, yen-yac), CroumocTsb (C, rpH)

Pucynok 2 — Ipapuueckre 3aBUCUMOCTH BJIMSHYSI 3HAYEHUIT ecTabu-
JIU3UPYIOMUX (HAKTOPOB Ha TPYAOEMKOCTh M CTOMMOCTH PaboT.
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M. H. Oxananos, A. B. Casrosckuit

Kak BumHO 13 TpahuKoB, IPUBEIEHHBIX HA PUC. 2, YIVIBI HAKJIOHA KPUBBIX 3HAYEHUI i-X (AKTOPOB K OCU
abCIuce pasJinyHbl. JTO 3HAYUT, YeM OOJIBIIME yroJ HAKJOHA KPUBOI ompeseseHHOr0 KoadduimenTta
(akropa K ocu abcuuce, TeM BecoMell BIUsIHUE JeCTaOUIM3UPYIOIIero (hakTopa.

Takum 06pa3oM, MpuUBeleHHAS METOAMKA TO3BOJISIET OIEHUBATD YNCJIECHHbIE 3HAUCHUS BIUSHUS J€CTa-
OuIM3UPYIOMKX (GaKTOPOB HA TEXHUKO-IKOHOMHMYECKHUE TIOKa3aTe M MPOU3BOJACTBA PabOT MO yCTPOHCTRY
TENJIOU30JSAIUY CTEeH U MOKPBITUH 3aHi. ITO AaeT BO3MOKHOCTbh TPOTHO3UPOBAHMS TEXHUKO-9KOHOMU-
yeckue nokasaresieil u BbIGopa 3G HEeKTUBHBIX PelleHui TPOU3BOCTBA PaboT MO YCTPONCTBY TEIIOU30 -
[[IH 3[aHUH elle Ha CTa[uu Pa3pabOTKU MPOEKTHO-CMETHO JIOKYMEHTAIUYN UJIM B MPOIECCE WHIKEHEPHOI
HOATOTOBKU TPOU3BOJCTBA PabOT.
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M. H. [UKAJIAJIOB, A. B. CABIIOBCbKUI1

METO/IUKA BUSHAYEHH{A BIJVIMBY JECTABIJII3YIOUUX OAKTOPIB
HA EOEKTUBHICTb BUPOBHUITBA POBIT 1O BJAIITYBAHHIO
TEIJIOI3OJAIIT BYAIBEJb

XapkiBcbKWil epKaBHUN TeXHIUYHWN yHiBepcuTeT GYIiBHUIITBA Ta apXiTEKTypH

Hagezeno MeTO/IMKY ONIHKN BILUIMBY AecTabinisyiounx (axTopiB Ha TEXHIKO-€KOHOMIYHI TOKA3HUKH BUKO-
HaHHsI PoOIT MO BJIANITYBAHHIO TENIOI30JISIIl CTIH i MOKPUTTIB GyiBeNb.
TEII0i30s1Lis1, tecTabiiisyoui pakTopu

M. N. JALALOV, A. V. SAVYOVSKYY

DETERMINATION PROCEDURES AND TECHNIQUE OF DESTABILIZING
FACTORS TO PRODUCTION ACTIVITY EFFICIENCY OF HEAT INSULATION
ARRANGEMENT OF BUILDINGS

Kharkiv State Technical University of Civil Engineering and Architecture

The procedures and techniques of evaluation of destabilizing factors impact on technical and economic
indices of production activity on heat insulation of walls and roofs of buildings
heat insulation, destabilizing factors
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B.B.TO3YJIOB, A. B. lOPOBA

HoHbacckasi HAUMOHANBHAS OKAAEMMS CTPOUTENLCTBA M APXMTEKTYPbI

CPABHUTENIbHbIA AHAJIN3 CUCTEM TENJIOU3ONALUN
BEPTUKAJIbHbIX PESEPBYAPOB

[TpoanaM3NPOBAHBI CTIOCOOBI CHIKEHSI 9HEPro3aTpaT MPU 9KCILIyATAIlN Pe3epByapa st HeTempoayK-
TOB, PACCMOTPEHBI YeThIPE BapPHAHTA yTeIIeHus cOOpyKeHusi. [IpoBefieH CpaBHUTENBHbII aHATNU3 BO3MOXK-
HBIX METOJIOB yTEIJIeHUsI pe3epByapa.

pesepByap, TEIUION30JISIIUS

OOPMVYINNPOBKA TPOBJIEMbI

s xpanenus: HedTH U HEPTEIMPOLYKTOB B OTEYECTBEHHON TPAKTUKE MPUMEHSIOTCS Pe3epByaphl Me-
TayIndecke u keae3obetonmbie [1]. st Toro, 9T06B XpaHUTD M 00ECTIeYNBATH CTAOMIBHOCTL U He30mac-
HOCTDH MPOU3BOACTBEHHOTO TIPOTIECCa, a TaKKe M30eKaTh TPOMEP3AHUS CTEHOK COOPYKeHUs U 06pa3oBa-
HUA Ha HUX KOHJAEHCAaTa B XO]IO[[Hbe/i TIepuoa roga n O6eCHe‘{I/ITb OTHOCUTEJIbHOE TMOCTOAHCTBO TEMIIEPATYPbL
BBITIE YPOBHS KPUCTATJIN3AINN COAEPKUMOTO eMKOCTH B T€UEHWE CYTOK TPU KOMEOAHUSX TEMITEPATYPDI
HapyKHOTO BO3/[yXa HY>KHO BBITIOJHATD U30JSAINIO pe3epByapoB [2].

LEJN

CpaBHeHHe Pa3/JMYHBIX BAPHUAHTOB TEIUIOU3OJSIINN CTAIBHBIX PE3ePBYapoB M BeIGOP Hambosee b dek-
THUBHOTO METOjIa.

OCHOBHOW MATEPUAN

TenIon30JIAIMS pe3epByapoB MOApasyMeBaeT Moj 000l KOMIUIEKC MEPOIPUSATHIL O YCTPOUCTBY yTel-
JIITEJIsT HA KOHCTPYKIMIO EMKOCTH XpaHeHust HedTenpoaykToB Tomuuoit 1-100 MM (B caydae Heobxoau-
mMoctu — 10 200 MM) TPy HCTIOJIB30BaHUHU (a3aIbTOBOII BaThl, IEHOTIOJNYPETAHOBOTO, KayIyKOBOTO, Kepa-
MHYECKOTO MOKPBITUS U IPYTUX MATEPUATIOB. TeIION30AINOHHbIE MATEPUAJIBI XAPAKTEPU3YIOTCS HU3KOM
TETJIOIPOBOAHOCTBIO (K03(dunment remnonpoogroctu He 6osee 0,2 BT/(M° K)), BBICOKOI MOPUCTOCTHIO
(70-98 %), HesHauUTENHHBIMU OOBEMHON MAcCOil M MPOYHOCTHIO (TIPees MPOYHOCTH MPHU CKATUU

0,05-2,50 Mu/m?) [4, 5].

Ocnosiwie Mamepuaivl O1s MEenIOU0ISUUOHHOT 3AUUNTHL CMATIHBIX PE3EPEYapos

MutepasbHast BaTa TpeACTaBAsIeT COOON BOTOKHUCTHIH TETTOM30ISIIMOHHBIN MaTepHasl, TOJydaeMbli
IyTEM IJIaBJIEHMS CUJIMKATHBIX TOPHBIX 1TOPOJI, METAJIYPrMYeCKUX HIJIAKOB U UX cMecell. M3nenus us mu-
HepaTbHON BaThl BKJIIOYAIOT B cebsT MINTH (MATKIE, TTOJTYKECTKUE, MOBBINIEHHOMN JKEeCTKOCTH, ¢ TOHPHUPO-
BaHHON CTPYKTYpOii), PyJIOHHbIE MaTePHAIbl — MAThl, a TaK:Ke BONJIOK, CKOPJIYIIBI, CETMEHTHI U ipyrue [3].

MutepasbHast BaTa OTIWYAETCS BBICOKOM TETUTON30MAINUOHHON 1 3BYKOU30MAIUOHHO CITOCOOHOCTHIO,
HEroplouecTblo U ByarocTtoiikoctbio. HeropioyecTb MuHepasibHOI BaThbl 1103BOJIIET OTHECTU €€ B pas3psjl
IPOTUBOIIOKAPHON U30JIAIUN.

© B. B. losynos, A. B. IOposa, 2011
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B. B. fosynos, A. B. IOposa

[lenomonmypeTan — IBYXKOMIIOHEHTHAs CUCTEMa, COCTOSIIAS 3!

— MOJIMOJBHOTO KOMIIOHEHTa (KOMIIOHEHT A), COJepIKaIero MoJuO0JIbl, KaTaIu3aTophl, CTAGUIN3aTOPbI
1 BCIICHUBATEJIb;

— M30IMOHATHOTO KOMIIOHEHTa (KOMIIOHEHT B), cozep:kaliero moanmMepHbiii 1udeHuamMeTan inn3011o-
nar (IIMAN) [4].

JlarHas cucreMa Ta3->KUIKOCTh O4eHb OBICTPO YBEJMUYMBAETCSA B 0ObeMe MPU OJHOBPEMEHHOM MOBbIIIE-
HUU TeMIeparypbl U Bsa3kocTH. [lomHbiil nuka BenennBanug coctasiser 10—-40 ¢, 3ateM mopbeM HeHbI mpe-
Kpaiaercs, 1 xkujakas ¢asa nepexonut B TBepayio. [loBbiliene TemiiepaTypbl BCIEHEHHONW MaCcChl MOXKET
MPOJIOJIZKATBCS €ellle HEKOTOPOe BPeMs, Mocjie YeTo MEeHOMJIACT TIOCTENEeHHO OXJIaKAaeTCs 10 KOMHATHOM
TeMIepaTypsl. KOMIIOHEHTHI He TO/A/IePKUBAIOT TOPEHHE U SIBJSIOTCS TPY/IHO TOPIOUNMH.

JKunkasg kepaMmuueckas TEMIOU30IANNS — BBICOKOTEXHOJOTUYHBIN KOMITO3UI[MOHHBIN COCTaB Ha BOJI-
HOHI OCHOBE, COCTOSITIIUN M3 BaKyyMUPOBAHHBIX KepaMWUeCKUX chep, HAXOAANUXCS B CMECH aKPUIIOBBIX
moJanuMepoB [J].

Kunkast TenIOU30MANMSI TTO KOHCHCTEHIINN HATIOMUHAET OOBIYHYIO KPACKY, TOITOMY €€ MOKHO HaHO-
CHUTDH HA JIOOYI0 MOBEPXHOCTD. [Toce BRICHIXaHUS 00pa3yeTcs: SMacTHYHOE MOJTUMEPHOE TIOKPBITHE, KOTO-
poe 06J1aziaeT XOPOIIUMHI TETUTON3O0JISIIIMOHHBIMUA CBOHCTBAMHM, 0OECTIeYnBast ellle 1 aHTUKOPPOZMOHHYIO 3a-
muTy. [lOKpBITHS 9TOM cepun HAHOCATCS TOCJIOHHO KUCTHIO, BATMKOM WJIH PACHbLINTeNeM (THeBMAaTHIECKUM
1 OEe3BO3YIIHBIM).

BcrieHeHHBII KAyYYK OTHOCIT K MEHOIMACTOMEPAM. JTO THOKHE TTEHOMATEPHANDBI C 3aKPBITHIME TTOPAMH.
BoimyckaroTest B IlacTHHAX JIUO0 3KCTPYAUPOBAHUEM C MOCJAEAYIONIEH By IKaHu3almeil meHsl. [1o orHecToii-
KOCTH OTHOCATCSI K KaTeTOPHUU CaMOTaCHMBIX MaTepnaoB. VIMEIOT BBICOKYIO CTelleHb CTOHKOCTH K BJIaro-
MOTJIONEHWIO W TIAPOTIPOHUTIAHUIO [6].

BereHeHHBITT CHHTETUYECKUN KayIyK TPENCTABIEH B BHIE TPYO U JHCTOB.

V3ossinnst n3 BCIEHEHHOTO KayIyKa TEXHOJOTHYHA, XUMIUUYECKH W BOJOYCTONYNBA, CTOCOOHA 00eCTIeYnTh
3amuTy TPyOOIPOBOZOB M PE3ePBYApPOB OT 3AMOTEBAHUS U 0OPAa30BAHMS KOHIEHCATA TPU COXPAHEHUH
COOCTBEHHBIX MAPAMETPOB B TeUeHUE JJIUTETHHOTO BPEMEH.

Cpamleuue ceoticms MENJIOUIONAUUOHHDIX MAMEPUATIO8

OCHOBHbIe XapaKTepI/ICTI/IKI/I paCCManHBaeMbIX TEIIJIOUI30JAIINOHHbBIX MaTepI/IaJIOB Hpe[[CTaBHeHbI B
Tabnue.

TaGmiia — XapakTepuCTUKH TEILIOU30JISIIIMOHHBIX MATEPUAIOB

Ko dpunuent Cpox Jnanazon
IInoTHOCTH [NaponponunaeMocTb,
Tel'IJ'IOH30.]'lﬂT0p 3 Tel'lJ'IOHpOBO)IHOCTI([ 3KCl'l.]'IyaTalII([I/l pa601mx FopmquTb
(kr/m’) Mr/(m-u-Ila)

(B1t/™M'K) (71eT) TeMIeparyp
xf:epama" 50...200 0,048...0,070 0,49...0,60 >5 -40...4120 HI
[lenomomyperan | 32...120 0,023...0,041 0,05 25...50 -180...+180 I, Tr
Kepammaeckas |56 500 | 0.0010...0,0016 0,0010...0,0014 >10 -40.. 4250 T
TCILJIOU30JIALIUA
Benenenmbiit 60...95 0,030...0,037 0,00012 >10 -47...4260 s
KayqdyK

BbIBObI

Amann3 xapaKTepPUCTUK ¥ CBOWCTB HanboJee MEPCTEKTHBHBIX TETLTOM3O0MSAINOHHBIX MATEPUATOB MO~
3BOJIMJI CIEJIATH CJIEIYIONINE BBIBOJIBL:

1. CoBpeMeHHbIE TETUTON30JSAIMOHHBIE MATEPUATBI UMEIOT HE3HAYNTENHHYIO TIOTHOCTD, YTO 06ecedn-
BaeT UM BBICOKHE TeTIO(hU3NIecKre kKadectBa. [II0THOCTS MaTepuasoB komebaercs B mpejaenax ot 30 10
200 (xr/m).

2. KoadduipeHT TerionpoBoHOCTH U3yYEHHBIX MATEPUAIOB MO3BOJISIET BBINOJHSTH TEIIOU30ISIIIO
eMKOCTHBIX COOPY:KeHUH ¢ 6oibioit ahdexruBrOCTbIO. KOahhumeHT TenaonpoBoIHOCTH NMEET HU3KHE
nokazatesn B nipegiesiax ot 0,001 xo 0,070 (Bt/m-K).
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CpaBHUTENbHbIA QHANN3 CUCTEM TEMNOM3ONALUM BEPTUKAbHEIX PE3epPBYapOB

3. OHOHi M3 OCHOBHBIX 337124 TEILJIOM3OJISLUN OPaKIAIOIUX CTEHOK PE3ePBYapoB sIBJAseTca 60pbda ¢
KOHJIeHCaToM (4aCTO arpecCUBHBIM) U IIPOMEP3aHIeM CTEHOK eMKOCTH. JTa IpobJeMa YCIEIHO PelaeTcs
GJ1arogaps HU3KOIl IIaPONPOHUIIAEMOCTH M3YYEeHHBIX MATEPHUAIOB. 3HAYEHNE ITOrO IOKasaTels KoaebmeTcs
B nipesienax ot 0,00012 mo 0,60000 Mr/(m-u-I1a).

4. VIayyaemble MaTepHUasbl TOSBUIUCH OTHOCUTEIHbHO HEJAABHO (32 MCKJIIOYEHNEM MUHEPATbHOM BaTHI)
U CPOK CJIYKObI UX OIpeIe/NsieTcss TeopeTHYecKy. Pacuersl 0Ka3aan, 4YT0 CPOK IKCIUIyaTAl[UU ITOKPHITHIL
MOKeT focTruyb 50 JeT.

5. [lnamason TeMIiepaTyp, B KOTOPOM MOTYT 9KCILUIYaTHPOBAThCS TEILIOM30ISIIMOHHbIE TIOKPBITHS, 10C-
TatouHo Gosbioi — ot -180 mo +260 °C.

6. ToprouecTh M3yYaeMbIX TEIIOM30JISIIHOHHBIX MATEPUATIOB UMeeT 0c000€e 3HAYEHUE, T. K. yTEIIsSIeMble
pe3epByapbl UCIOJIB3YIOTCS JIJis XpaHeHus: HeTempoaAyKToB. [109TOMy B 3TOI 4acTH MpUeMJIEMbIM SIBJIS-
€TCsI TOJHKO BapUAHT YTEIJIEHUS] MUHEPAJOBATHBIMU ILIUTAMU, T. K. OHU SIBJISIIOTCST aOCOIOTHO HETOPIO-
YUM MATE€PHUAJIOM, B OTJIMYHE OT OCTATbHBIX IPEATOKEHHBIX, KOTOPBIE SIBJSIOTCS TPYAHOTOPIOYMMU.
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B. B.TO3VYJIOB, A. B. IOPOBA

MMOPIBHAJTBHUI AHAJI3 CUCTEM TEILJIOI3OJIAIIT BEPTUKAJIBHUX
PE3EPBYAPIB

Houbachka HamioHaTbHA aKafeMis OYAIBHUITBA 1 apXiTeKTypn

[IpoananizoBaHi croco6u 3HIKEHHS eHEePrOBUTPAT NPU eKCILTyaTallil pesepByapa Ajist HahTOIPOAYKTIB,
PO3TJISIHYTi YOTHPH BapiaHTH TeIJION30JIAIl criopyan. IIpoBesieno mopiBHANIBHUI aHATI3 MOKIMBHUX METO/IB
TeTI0i30JIA11ii pe3epByapa.
pesepByap, TEIIOi30JIsIis

V. V. GOZULOV, E V. YUROVA

COMPARATIVE ANALYSIS OF HEAT INSULATION SYSTEMS OF VERTICAL
TANKS

Donbas National Academy of Civil Engineering and Architecture

The methods of power cost cutting at petroleum derivatives tanks have been analyzed and four versions of
the structural warm-keeping have been considered in the paper. The comparative analysis of possible methods
for the tank heat insulation has been performed.

tank, heat insulation
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PO3PAXYHOK AOPOXXHbLOIO oAfiry HEXXOPCTKOro tuny 13
3ACTOCYBAHHSIM MS EXCEL

Y crarTi po3IISHYTO MOXKJINBICTH BUKOHAHHS PO3PaXyHKY KOHCTPYKIIi JOPOKHBOTO OZATY HEKOPCTKOTO
THUITY 3a I0MOMOTO10 TabamanHoro mporecopy MS Excel. HaBeneno ocHOBHI eTam po3paxyHKY Ta iaJoroBi
BiKHA PO3PaxyHKOBOI'O MOZYJIIO.

aJITOPUTM, PO3PAXyHOK, OPOKHili oxsr, Tabmaunmii mpouecop, MS Excel

AKTYANBHICTb PO3MMAHYTOIO MNMNTAHHA

PospaxyHOK KOHCTPYKIIil 10POKHBOTO OJATY Ma€ 3HAYHY aKTyaJbHICTh HA Pi3HUX eTarax — IPH MPOoeK-
TyBaHHI, PEMOHTHO-BIIHOBJIIOBAaHUX Po6OTaX, IPH BU3HAYEHHI pecypcy iHKeHepHOi cropyau Tomfo. Ha
maHuit yac Bigomo 6arato Metoauk [1—3] po3paxyHKy HOPOKHBOIO OASTY, OCHOBHUMHU HANPSIMKaMU SIKUX €
BU3HAYEHHS KPUTHYHOTO HATPYKEHOTO CTAHY BiJl PO3PaXyHKOBOTO HaBaHTaKe€HHS a0 BU3HAUEHHS
KiJTbKOCTI IUKJIIB TMPUKJIAJaHH PO3PaXyHKOBOTO HaBaHTAKEHHS 0 MPOSABY JedopMalliil Ta pyliHYyBaHb.

ITi MeToan PO3PAXYHKY MOKIAMEHO B OCHOBY baraThox mporpamuux komriekciB Big CAIIP mo T'TC-cuc-
TeM. B 3ajie)KHOCTI BiJl KpaiHu po3poOHMKA Il IPOTPAMHI KOMILIEKCH JOCUTh CYTTEBO BiIPI3HSIOTHCS, TOMY
BUHUKAIOTh TPYIHOII MOPIiBHSHHS Pe3yJIbTaTiB Ta BU3HAYEHHS MOXUOKU pe3ynbraTiB. Takok cJIij 3a3Ha-
YKUTH, 0 B 6araThOX MPOrPaMHKUX KOMILIEKCAX BIiACYTHI IMTPOMiXKHI eTaru po3paxyHKY, HASIBHICTD SIKUX €
GakaHOI MIPU aHAMi31 Pe3yJIbTaTiB Ta IIPU BUKOPUCTAHHI IX y HaBYaJbHOMY mporieci. Takum auHOM, Y0
3aMPOMIOHOBAHO PO3POOUTH TPOTPAMHUI MOAYJTh IJIST PO3PAXYHKY AOPOKHBOTO OSATY HEKOPCTKOTO THITY
3acobamu MS Excel.

AHANI3 NMYBNIKALIM 3A CTAHOM MUTAHHA

¥V 3B’s13Ky 3 THM, 1[0 METOI POGOTH € He PO3poOKa CYTTEBO HOBOTO aJITOPUTMY PO3PAXYHKY, & CTBOPEHHS
MOKPOKOBOTO aJITOPUTMY 3 MOKJIUBICTIO 3aCTOCYBAHHS PI3HUMX JOPOKHBO-OyAiBETbHIX MaTepialiB Ta
BUKOPHMCTAHHS HOPMATHBHOTO (i He TiJIbKM) HaBaHTa)KeHHsI, OYJIO TPOBEIEHO MONIYK HAsSBHOCTI aJlTOPUTMIB
PO3PaxyHKY. 32 OCHOBY NPUIHSATO ajaroputm [1].

OCHOBHUIN MATEPIAN

Ha nepmromy erami 6y710 BU3HAYEHO CTPYKTYPY MOAYJISA, SIKAQ CKIAMAETHCS 3 MATHOX OJIOKIB: BBEIEHHS
BUXIJIHUX JJAaHUX; BBEIEHHS HABAaHTAKEHHS; BUOID KOHCTPYKTUBHUX TMapiB; PO3paxyHOK; 6a3a JaHUX pe-
3ysbTaty. Takosxk Gyn0 BU3HAYeHO JAOMyIIeHHs Ta o6MexeHHs. [Ipu 3amoBHeHH] (DOPMU BUXITHUX JAHUX
6yJI0 TPUAHATO pinTeHHs 3a0€3MEeUNTH MOKJINBICTD PO3PAXYHKY MOPOKHBOTO OSTY OKPEMO JJIsT KOKHOI
cmyru foporu (puc. 1).

[Tpu BU3HAYEHH]I PO3PAXYHKOBOTO HaBaHTAKEHHs OYJI0 mepeabadeHo aABa BapiaHTa: 3a CyMapHOO iHTEH-
CUBHICTIO aBTOMOO1/IIB 200 3a iHTEHCHBHICTIO KOXKHOTO BHIAY aBTOMOOLIIB (puc. 2).

© I M. bypux, 1. B. [uxnin, 0. B. Ipunyk, 2011
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PospaxyHok AOpPOXHBOrO ofsiry HeXopcTKoro TMMy i3 3actocysaHHsm MS Excel

PailoH npoekTyEaHHA |Moreuska obn.

Hazea ob'exta [Dopora

[ 0po#HEO-KNIMATUYHE 30Ha
Tun micyesocTi 3a pensedom

Homep paioHy 33 KINLKICTH PO3paxyHKOBNX SHIE

iz ]

PiBHUHHI paiioHu

Tun MeCUEBOCT 38 3BONOXEHHAM

BunpaeneHHA Ha BonoricTs

0.0

Kateropia goporn
Tun ginAxkn
Homep cmyri Big yabiyua

[MpuiiHATE HagilHICTE

B
|
—

KinekicTe cmyr pyxy
Tun 4opoXHEOro 0AArY

Tun 3eMIAHOr0 NoNoTHE Hacun

KaniTansHuii

JLEL

KoediyieHT yULINEHEHHA DYHTY

MWBMHA NPOMEP3aHHA TRYHTY Big NOBEPXHI NOKPUTTA, M

Bigcrank Big HU3Y A0POXHLONO DAAMY A0 po3paxyHkosoro PIB,

098
14
i

1.01-0.98

Pucynok 1 — Bix#o dhopMn BUXIHNX TaHUX.

pyna poapaxyHKkoBOro HaEaHTEH(Ei-|A|’(1U

CTatMyHe HABAHTAMEHHA Ha Koneco, kH

[

Tun GanoHa Koneca

Tuck & wuxi, Mna

3803tk CyMapHY KINbKICTE NPUKNE4aHHA PO3PaxXyHKOBOrD HAEAHTAMEHHA

0,85 cnapeHe

.

MokasHUK 3MIHW IHTEHCWBHOCTI

3apati npuEeLEHY IHTEHCHBHICTE HA3 O4HY CMYTY

3200
B

Crpok cnysbn, pik

HabnuxeHwii cnocit

AgTobycK

TAraum c npu4Yenamiu

I aHHi no IHTeHCHBHOCTI pyxy B 000X HanpAMKax:
Nerki BauTaxki aeToMobini BaHTaXonigiomHicTo Big 1 40 2 ToH
CepeaHi BaHTaxHi asTomobinl BaHTaxoniARoMHICTIO BIA 2 A0 5 ToH
Baski sanTaxHi asTomobini BaHTaONAROMHICTHO BIA 5 a0 8 ToH

Jy#e Badki BaHTaXHI aBToMobini BaHTaxonigAomMHicko Binbw & ToH

HUITHN

15

Pucynok 2 — Bikno ¢opmu 3amoBHeHHST HaBaHTAKEHHS.

IIpu GopMyBaHHI KOHCTPYKILI JOPOKHBOTO OAATY IepeabdadeHo: He Oijblle TPhOX INAPiB MOKPUTTSI, HE
GiJiblile BOCHMU MIaPiB OCHOBH. [{Jist 3MEHIIIEHHST 3yCUJIb i3 3alIOBHEHHST XapaKTEePUCTUK MaTepiajiB 3aCTO-
COBYIOThCS TpaJUIiiiHi MaTepianu 3 6asu gaHux (puc. 3), ajie e He BUKIOYAE MOKJIUBOCTI BUKOPUCTAHHS
«0COBIMBOTO» MOPOKHBO-GYIIBEMLHOTO MaTepiany i3 3aTOBHEHHSIM HeOOXiTHUX BIACTUBOCTEN.
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Pospaxynox koHcTpyKilii (puc. 4) BUKOHYETHCS 32 HOPMATUBHOIO METOAMKOIO. 3HAUHI CKJIAJHOIII BUK-
JIMKAJIO Te, 1O BCi PO3AIIU PO3PaXyHKy BUKOPUCTOBYIOTH HOMOrpamu. €xunoi emnipuunoi (abo ¢isnunoi)
3aJIe5KHOCTI MK BJIaCTMBOCTSAMHU MaTepiajiB i mapamerpamu jgedopMailiii 3HaiieHo He GyJio, aje HOMOT-
pamu 6yio orudposano (puc. 5), NyKaHi apaMeTpy BU3HAYAIUCA IHTEPIOJIAIIEI0 ab0 eKCTPAOMSIIEIO.

Pucynok 3 — Bikno (opmu 3aBIaHHs KOHCTPYKTHBHUX IIAPiB.

P,
i

¢ i E o} Ha

Bemrauey N, MpHBENEHOT HTEHCHBHOCTI Ha OCTaHHI ik poDOTH BHIHAYAOTE 3a 3AIEHICTIO:

Np = fmZNmSmcyM
m=1

1. BuznataeMo CyMapHY PO3PaxyHEOEY KUIBKICTE [TPHE pozpax HABaH 3a cTpok ciIy:xbu za dopuynoro:
K
— c
SN, 07N, Kook,
q

e K .= 20023568

Tpoe = 125

Jp =149
T,=15
g= 1,04

¥Np= 4824135 amr
2. Bazga=zacMo po3paxyHKOEY BOJIOTICTE IPYHTY PoboEoro mapy 3a 3aIeKHICTION

Wp = (7 ra6n + A1 - A2 )1 + 0.1t) - A3,

roe: 7,,,,,53 = 072
MF =0

AJF = 0,05
As= 0

r= 219

Wp= 0,817

PucyHok 4 — BikHO 3 TIOKPOKOBUM PO3PaXyHKOM JOPOKHBOTO OJISITY.
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PospaxyHok AOpPOXHBOrO ofsiry HeXopcTKoro TMMy i3 3actocysaHHsm MS Excel

A B D E F G
1 HeonTMManksHkIe. 40 E=600 Mna 40 E=550 Mna
2 60 E=800 Mna 60 E=700 Mna
75 E=870 Mna 75 E=830 Mna

3le OOTBeTCTEI! H}H ne m aEKe
I

5le OOTBETCTEYHOLLIME MapKe.
6

100 E=1000 Mna

100 E=950 Mna

7 onTMMansHLle. . 20 E=450 Mna 20 E=350 Mna
3 HeonTUMankHsle. . 40 E=550 Mna 40 E=500 Mna
9 60 E=750 Mna 60 E=650 Mna
0 cooTBeTCTBYHULME MapKe. 75 E=870 Mna 75 E=780 Mna

1

2¢c OOTBETCTBYHOLLMe. MapKe. .

100 E=950 Mna

100 E=910 Mna

75 E=T730 Mna

75 E=600 Mna

3 20 E=400 Mna 20 E=250 Mna
4 E=650 Mna 40 E=550 Mna 40 E=400 Mna
5 E=870 Mna 60 E=700 Mna 60 E=550 Mna
6 75 E=870 Mna 75 E=750 Mna
7 E=480 Mna 100 E=950 Mna 100 E=870 Mna
5 E=700 Mna

9 20 E=300 Mna 20 E=200 Mna
0 E=450 Mna 40 E=450 Mna 40 E=300 Mna
1 E=650 Mna 60 E=600 Mna 60 E=450 Mna

2
3 E=370 Mna 100 E=870 Mna 100 E=750 Mna
4 E=480 Mna

Pucynok 5 —Bikno 3 6a3010 1aHnx.

BMCHOBOK

[ToxubKa po3paxyHKy 3a HaBeJEHUM PO3PaxyHKOBUM MoiyJieM 110 BigHomenHo 10 CATIP CREDO ckia-
nae He Oisbine 5 %, 1[0 BiJANOBiZae BUMOraM 10 {HKEHEPHUX PO3PaxyHKiB. 3amPOMOHOBAHUN aJTOPUTM
JI03BOJISIE TIOKPOKOBO BU3HAYATH BCi MPOMIXKHI TTapaMeTpy MIIHOCTI JOPOXKHDBOTO OJATY HEKOPCTKOTO THUITY.

CrMnNCOK NITEPATYPU

1. Meroauueckie peKOMEH/AIMK 110 aBTOMATU3AI[MU PACUETOB TOPOKHBIX OJEK/ HEXKEeCTKOro Tuia / MUH-BO TpaHC-
MOPTHOTO CTPOUTENBCTBA, [0CYIaPCTBEHHBII BCECOIO3HBIN OPOKHBII HAYYHO-UCCAEIOBATEIbCKUN UHCTUTYT ; COCT.:
II. 1. Tenses, B. A. Masypos, A. E. Mepaaukus [u ap.]. — M. : COIO3JOPHUU, 1988. — 29 c.

2. Meroauka po3paxyHKy HEKOPCTKUX JOPOXKHIX OJSTIB 3 apMytounMu npomrapkamu : MP-218-02070915-232-2003. —
[Yuunuit Bix 2003-01-01]. — K. : TepxasHa cayxba aBToMoOLIbHEX f0pir Ykpainu, 2002. — 15 c.

3. Cunopyau tpancnopry. Jlopoxuiit ogsr Hexkoperkoro tuny : BBH B.2.3-218-186-2004. — [Yuunuii Bix 2005-01-01]. —
K. : Jlepxk. ciyx6a aBroMmoGinbaux gopir Ykpaiuu, 2004, — 151 c.
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A. M. BYPbBIX & . B. [II1UJINH ¢ 0. B.TPUIIYK ®

PACYHET JOPOJXHBIX OJEXI HEXXECTKOI'O TUITA C IPUMEHEHNEM
MS EXCEL

3 ABTOMOOUJIBHO-IOPOKHBIN HHCTUTYT IOCYTaPCTBEHHOTO BBICIIEr0 yueGHOTO 3aBeaeHust «J{o-
HEI[KUI HAIlMOHATbHBIN TEXHUYECKU YHUBEPCUTET>, P JIoHOacCKast HAallMOHAIbHAST aKaleMUst
CTPOUTEJNBCTBA U APXUTEKTYPbI

B crarbe paccMOTpeHa BO3BMOXKHOCTD BBIIOJHEHUSI pacyeTa KOHCTPYKIMU JTOPOKHBIX OJIEXK/] HEXKECTKOTO
THIIA ¢ MOMOMIBIO TabamaHoro nponeccopa MS Excel. IlpuBenensl OCHOBHBIE STallbl pacyeTa 1 ANaJOTOBbIE
OKHA PAaCUYeTHOTO MOIYJISI.

aJIrOPUTM, PACyeT, I0POKHAs O3k /12, TabmunbIi mpoueccop, MS Excel

A. M. BURYH # 1. V. SHILIN * Yu. V. GRITSUK ®

FLEXIBLE PAVEMENT DESIGN WITH MS EXCEL

* Highway and Transport Engineering Institute of the Donetsk National Technical University,
® Donbas National Academy of Civil Engineering and Architecture

The paper deals with the chance for the flexible pavement design by means of a table processor MS Excel.
The principle stage of design and the dialogue windows of the design modulus have been cited.
algorithm, design, pavement, table processor, MS Excel
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M. C. POMEHKO

Jlyupkuit HaUiOHANBHMIA TEeXHIYHMIA YHiBEPCUTET

MPOMYCKHA CITIPOMO)XHICTb OAHIEI CMYTU PYXY HA MEPErOHI
MICbKOI BYNIULII Y44 AOPOIU TA ®AKTOPM, LLIO BMJIMBAIOTb HA HEI

BusnayeHo cTyIinb BIUIMBY MIBUAKOCTI PyXYy v, HOB3J0OBKHBOTO YXUTY , Koe(illieHTa IT0B3/[0BKHLOTO 34el-
TIeHHS y, KoedillieHTa oTIopy KOUeHHTo f, yacy peakiii Bofis ¢’ Ta samacHoro Binpiska Gesmexn /, Ha mporryc-
KHY CHPOMOXKHICTL P ofiHi€l cMyTr1 pyXy Ha IPEroHi MicbKoi BYJIUIN Y1 JOPOTH.

MPOITyCKHA CIIPOMOKHICTh, (DaKTOPH, CTYIiHb BILIUBY

NMOCTAHOBKA MNMPOBNEMU

DBesmnepepBHe 3pOCTaHHS Ta BIOCKOHAJEHHS TEXHIYHUX SAKOCTEl aBTOMOOITBHOTO MAPKY, 301IbIIeHHS
KUIBKOCTI TPAH3UTHOTO TPAHCTIOPTY B MicTax [6] BUMAraioTh sSKHAWMIBUANIOTO BUPIMIEHHS MPOOIEM, TO-
B’S3aHUX 3 TPOITYCKHOIO CIPOMOKHICTb MiCHKUX BYJIHUIb Ta JIOPIT.

AHANI3 NYBNIKALIN

BuBueHHs 3aKOHOMIpHOCTEW pyXy TPAHCIOPTHOTO MOTOKY i BU3HAYEHHS MPOIMYCKHOI CIIPOMOSKHOCTI
MiCBbKUX BYJIUI[b TA JIOPIT TIOB’sI3aHe 3 MaTeMaTUUYHUM MOJENIOBAHHAM [4].

JluHaMivHa MOjieJIb TPAHCIIOPTHOTO TIOTOKY € OAHIEI0 3 HAWOIJIBII PaHHIX 1| BUBYEHUX TEOPiil, sIK HAIIU-
MM, Tak i 3apyOiKHUMU BYeHUME [7], 10 JATJIA B OCHOBY BU3HAYEHHS MPOMYCKHOI CTPOMOKHOCTI OfHi€l
CMYTH PYyXy IMOTOKY aBTOMOOIJIiB.

B ocHoBy nanoi Teopii MOKIa/ieH] HACTYIIHI MTOJOXKEHHST:

1) BemmumHA TPOMYCKHOI CIPOMOXKHOCTI P BUPAaXOBYETHCS B aBTOMOOLISAX, TPUBEIEHNX /10 JIETKOBOTO 32
JIOTIOMOTOI0 KOEe(II[iEHTIB, [0 BPaXOBYIOTh PI3HUIIO AMHAMIYHUX TabapuTiB Pi3HUX BU/IIB TPAHCIOPTY;

2) moTiK TPaHCIIOPTHUX 3acO0iB PO3TJIAMAETHCS PIBHOMIPHO PO3IMOALIECHUM;

3) Bci aBTOMODIJI PYXalOThCs 3 MOCTIHHOW MIBUAKICTIO v = const 6e3 00TOHIB [4, 6].

MakcumajbHa TeOpeTHYHa MPOIMYCKHA CIIPOMOKHICTD OHIET CMyTH PyXy Ha TIE€peroHi 6e3 MepeTHHIB Ta
Ha TPsIMiil TOPU3OHTANBHIN AIJIAHII BU3HAYAETHCS 32 (POPMYJIOIO:

~3600-v
L

P (TpuB. aBT./TON), (D

ne v — PO3PaxyHKOBa MBUAKICTh PyXy (M/c);
L — nuuamiunuii rabaput — YMOBHA BETWYNHA, 0 3a0e3Meuye Oe3Medny BifCTaHb, SIKa TOCTATHS
JLJIsl IOBHOTO TaJlbMyBaHHsI aBTOMOOIJIS MPH 3yIMHI OePeAHbOro (M).

Jlis BU3HAYEHHS TPOTMYCKHOI CMPOMOXKHOCTI TeperoHa paAdHChbKIMHI Ta 3apyOiKHUMU BUCHUME Gy
3arporoHoBani (HopMyJiu, 0 BiAPI3HINCS BU3HAYECHHSIM 9acy MiK IOYATKOM rajbMyBaHHS [[BOX aBTO-
MOOIJTIB, 0 TAyTh OAMH 3a OAHUM, Ta KoedilieHTa TaabMyBaHHs ¢ [3].

© M. C. ®omenko, 2011
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MponyckHa cNPOMOXHICTb OfHIET CMYTM PyXy HQ MeperoHi MicbKoi BYNMLi Y4 AOPOMM Ta GAKTOPH, IO BMNAMBAIOT HA Hei

Jlns 1aHoro AOCHIAKEeHHS CKOPUCTAEMOCh (GOPMYJIO0 AUHAMIYHOIO rabapury, HaBeAeHo0 B IPaLaX
Camoiinosa [I. C., Iy6posina €. H., Jlauntepra 0. C, Mepkymnosa €. A.:

V2 (K? + K}'I )

L=1 +vt'+
‘ 2g(pti+f)

+1,, (2)

e [, — nopxumna aBToMobiIA, M;
t’ — 4ac peakiil BOIisA 3aQHBOTO aBTOMOOLIS IiC/IsI MOYATKY rajbMyBaHHS IIEPEIHbOIO;
& — TIPUCKOPEHHS CWJIN TSKIHHS,
K =K+ K — xoedilient ekcriyataiiinux ymMoB raabMmyBatts, sefenuit npod. /1. I1. Benikanosum;
@ — KoeillieHT TTOB3ZI0OBKHBOTO 3UETVICHHS ITMHU 3 TIOBEPXHET0 BYJIUIN YU JIOPOTH;
f — KoedilieHT 0MOpy KOYEHHIO JJist OPIT 3 PI3BHUMHU THUIIAMHU HOKPUTTS TP HOPMAJIbHOMY THUCKY
MOBITPS B MHEBMATUYHIN 1UHI;
i — IIOB3/IOBKHII yXuJI ByJIMII YU JJOPOL'Y;
[, — samacuuii Bifpisok GesmeKkn Mixk aBTOMOOLIAMM MiCIA iX 3ynUHKH, M [2].

META

BusHaunTH CTYHiHD BIJIMBY NIBHUAKOCTI PYXY V, MOB3JIOBXXHBOTO YXUIY i, KOeiIli€eHTa MOB3/I0B)KHBOTO
3uenyeHns ¢, koedilienTa onopy KOUeHHIO f, 4acy peakilii Bofisi ¢’ Ta 3amacHoro Bifipiska Gesmnexn [, Ha
IIPOILYCKHY CIIPOMOXKHICTb P ofiHi€l cMyry pyXy Ha IIPEeroHi MiCbKOI BYJIMI YU JJOPOTH.

BUKNAOEHHA OCHOBHOIO MATEPIANTY

3a eTAIOHHY TEOPETHYHY TPOMYCKHY CIPOMOKHICTD 1 cMyTrH pyXxy mpuiiMaemMo 3HaueHHs, oOuuciene 3a
dopmyaamu (1,2) npui=0,¢’ =1c, f= 0,01 — qnst achanbrobeTory B X0pouiomy crati, ¢ = 0,7 — st cyxoi
mopcTKoi moBepxHi, v = 60 kv/rox (16,67 m/c) srigno 3 Tabn. 7.1 IBH 360-92**, [, = 2,5 M.

3600-16,67
P = 667 12 =1248 mpuB. aBT./TO, 3

5+16,67-1+ +
2-9,81(0,7+0,011)

£,=0,01[1+0,01(60-50)]=0,011.

BusnauuMo cTyninb BIUIMBY Ha IIPOILYCKHY CIIPOMOXKHICTb OZHI€I CMYIU PyXy MICbKOIL BYJIUII YU JOPOTU
Takux (hakTopis:

— Hlsuoxocmi pyxy v. Po3risiiaeMo, SKUM YnHOM Oy/ie 3MiHIOBATHCH MPOITYCKHA CIIPOMOKHICTD P IIpH IBU/I-
kocTi pyxy v Bim 10 o 100 xkm/rog. MakcuMasibHe 3HaYEHHS MPOITYCKHOI CIIPOMOYKHOCTI OTPUMYEMO TPH
mBugKocTi pyxy v = 30 km/rox — P = 1376 npue.aem./200, minimanpae — npu v = 10 km/Tom —
P =914 npus.asm./200, (puc. 1a).

[Tpwu 36imbuIeHH] WBUAKOCTI pyxy Gisbiie 30 KM/TOA MPOIYCKHA CIIPOMOKHICTD MOYMHAE MOCTYIIOBO
3HIDKYBATHCS Yepe3 IIBHU/IKe 3POCTAHHS BEJNYWHU TATbMIBHOTO NIUISAXY S, ¥ YHCEIBHUKY (OPMYIH SKOTO
MIBUIKICTh PYXy CTOITh y KBajparti [6].

a) 6)
1400+ 1400+
g =
& 1300 & 1200
el g
3 12001 g 10004
E 100+ 2 g0+
= =
al 1000+ Q_" 600 L
900 + 400 +
800 + 200 +
t t t t t t t t t t t t t t t t t t t t
0| 10 20 30 40 50 60 70 80 90 100 ¥, KMTOJ 0| o1 02 03 04 05 06 07 08 09 1 @

Pucynok 1 — 3ajieKHiCTh MIPOIYCKHOI CITPOMOKHOCTI P: a — BiJl MIBUAKOCTI Pyxy v, 6 — BiJ KoedilieHTa MOB3I0BKHBOTO
3YCIJICHHS ¢.
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— Koegiyienma noe3doeicitbozo suenienis ¢. PosriisiiaeMo, aKUM YMHOM GyJie 3MiHIOBATHCH TIPOITYCKHA CIIPO-
MOKHICTDh P 1ipn KoedilieHTi oB310BKHBbOTO 3uerientst ¢ Big 0,05 mo 0,95. MakcumaibHe 3HAUEHHST OTPU-
myemo 1ipu ¢ = 0,95 — P = 1 434 npus.agm./200, 117151 cyXoro 1mebeHeBOro moKpuTTst, 06pOOJIEHOT0 OPraHi YH UMK
B'sKyunMu, MiniMaabre — ipu ¢ = 0,05 — P = 198 npus.asm. /200, 11t HOKPUTTsL, IOKPUTOTO JIb0A0M (puc. 16).

[TponyckHa CIIPOMOKHICTD 3pOCTAE TPU CYXOMY i MIOPCTKOMY JOPOKHBOMY TIOKPUTTI (BiOBiHO 3pO-
cTa€ 3HaYeHHs KoedillieHTa MOB3/I0BKHBOTO 3UCTJIEHHS @) i 3MEHIIYETHCS TIPU MOKPOMY 1 IJIafiIkoMy (MeHIIT
3HaYeHHs Koe(illieHTa, Tak SIK Ha MOBEPXHi BYJIUI ab0 JOPOTU YTBOPIOETHCS ILIIBKA 3 MUY i BOJH, IO
HOTIPIIY€ 3YerieHHs KOJic aBTOMOOIIS 3 OBepXHEIo MPoikaxKoi yactuum) [9].

— Koegiujenma onopy xouenwio f. Posrisiiaemo, skum YuHoM 6y/ie 3MiHIOBATHUCH TIPOITYCKHA CIIPOMOKHICTD
P npu xoedinienti onopy koueruio f Bix 0,005 go 0,300. MakcumanbHe 3HaueHHsT oTpumyemo mpu f = 0,3 —
P = 1476 npus.asm. /200, minimasbie — ripu f = 0,005 — P = 1 244 npus.aem. /200 (puc. 2a).

Sk iy Bunaaky koedilieHTa MOB3/0BKHBOIO 3UEIIEHHS @, 3POCTaHHS Koedil[ieHTa OIopy KOYeHHIO [
MPU3BOIUTD /10 361TbIIEHHS MPOMYCKHOI CIPOMOKHOCTI P ofHi€el cMyTH pyxy Byl abo ZOPOTH 3a paxy-
HOK 3MEHIIEHHS BEJIMYMHU TaJbMIBHOTO HIJIAXY S.

— 063006216020 yxuny i. Po3risiaeMo, SKMM YHHOM Oyie 3MiHIOBATHCH MPOIYCKHA CITPOMOKHICTD P ripu
BEJIMYIHI MOB30BKHBOTO yxuiy i Bim 0 10 +60 %o. [10B30BKHIN YXUJI CYTTEBO BILIMBAE HA BEJUYUHY IIPO-
myckHOi cnpomoskHOCTI P [7], MakcuMasibHe 3HaYeHHS STKOI OTpuMyeMO Tipu yxuai 60 %o Ha migitomi —
P = 1299 npus.aem. /200, minimasbte mpu 60 %o Ha cirycky — P =1 194 npus.aém. /200 (puc. 26).

Tax, Ha migiioMi, Koiu BeJTMdMHA i OEPEThCST 31 3HAKOM «+», MPOIYCKHA CIIPOMOXKHICTD 3pOCTaE yepes
3MEHIIIEHHS BEJTMYNHU TATbMiBHOTO TIJIAXY S. | HaBMaKy, Ha CIyCKY, KOJM BEeJTMUNHA | BDAXOBYEThCS 31 3HA-
KOM <«—», TIPOIYCKHA CIIPOMOKHICTh 3MEHIITYEThCS.
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PucyHok 2 — 3aJeXHIiCTh TPOIYCKHOI CITPOMOKHOCTI P: a — Bit KoedillieHTa 0mopy KOUYeHHo f, 6 — Bifl BeTHINHN
MIOB3/I0BKHBOTO YXUIY i.

B meuxonorigaux ocobauBocTell BOAiiB y hopmymax A 06paxyHKY MPOTYCKHOT CIIPOMOKHOCTI
BPaxoOBYIOTb 32 JIOMOMOTOI0 CHeEIiaJbHUX KOedillieHTiB Ta OKPEMUX UJICHIB:

— Yacy peakuii 6odis t' . Po3rasimaemo, SSIKUM 9uHOM Oy/ie 3MiHIOBATHCH TTPOIMYCKHA CITPOMOXKHICT P ipu Be-
JgmanHi yacy peaxiiii Bozis ¢’ Bix 0,5 1o 2,0 ¢. MakcumasbHe 3HAYEHHST TIPOIMYCKHOI CIIPOMOXKHOCTI P oTpu-
myemo ipu t’ = 0,5 ¢ — P= 1510 npus.asm./200, minimanbre ipu t’ = 2 ¢ — P =927 npus.asm./200 (puc. 3a).

[Ipu 36inbHIeHH] Yacy peakifii BOJis MPOMYCKHA CIIPOMOKHICTh P 3MEHIIYEThCST Yepe3 3POCTAaHHS BEJIH-
YMHU BificTaHi, 1[0 TPOXOAUTH 33HIll aBTOTPAHCIOPTHUHN 3acib 3 MOMEHTY YCBiZOMJICHHST HEOOXiHOCTI
raJbMyBaHHS 1 BIAIOBIAHO AMHAMIYHOTO rabGapuTy.

Yac peakiii Bozisg 0yB 00’ekToM obcTexenb Garathox BueHux [8]. Ak Bcranosus €. M. JlobaHoB, yac
peakirii Bofiist 3MiHIOBaBCS B Pi3HMX yMOBaX — Ha JIOporax 3 JiBoMa cmyramu pyxy Bin 0,4 mo 2,3 ¢ i Ha aBTO-
MaricTpajsix 3 posnomaiabuoio cmyroio Bix 0,5 1o 2,5 ¢ [5]. Iloganbiine BuBYeHHs i BpaxyBaHHs cuxodiznd-
HUX SIKOCTell BOAIiB MpH3Be/e A0 3MEHIIEHHs Yacy peakiii ¢’ i BiAmoBigHO 36i1bIIeHHS MIPOIYCKHOI CIIPO-
MOKHOCTI P.

— 3anacnozo 6idpisxa besnexu [, Posrisanaemo, AKkuM 4iHOM Oy/ie 3MiHIOBATHCh IIPOIYCKHA CIPOMOXKHICTD P
TIpH BEJIMYMHI 3amacHoro Bizpiska Gesmexn [, Bin 1 1o 10 M. Makcumanbie 3Ha4eHHs TPOMYCKHOI CIIPOMOK-
nocti P orpumyemo mipu [,= 1 m — P = 1289 npus.asm./200, minimanbre ipu [, = 10 m — P = 1 080 npus.asm./200
(puc. 36).

ITpu 36imbITeH ] BEIMYMHN 3aTIacHOTO Biapisky Gesmeku [, BelmunHa MPOIyCKHOI CIIPOMOKHOCTI P 3MeH-
MYEThCST Yepe3 30UIbIEHHsT BETNINHN IUHAMITHOTO TabapuTy aBTOTPAHCIOPTHOTO 3ac00y.
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Pucynok 3 — 3aneskHiCTh MPOMYCKHOI CITPOMOKHOCTI P: a — Bif yacy peaxitii Bozist t', 6 — Bill BeTMYWHY 3aTaCHOTO
BifIpisKy Gesmexw [,

JlJist KOJKHOTO BOJisT B 3aJIESKHOCTI Bijl CBOIX iHAUBiAyanibHUX ocobiuBocTell i KBamidikarii (Ko TiIbKu
BiH He PYyXa€TbCd y CKJa/Al KOJIOHY, KOJIU BCl BOAIl BUMYILIeHI IXaTy 31 IIBUJKICTIO, 3arajbHOIO /LI IIOTOKY )
icHy€e onTUMaJbHUI BiIpi30K O€3IeKH, PH AOTPUMAHHI SIKOTO BiH yIIEBHEHO KEPYE aBTOMOODIIEM, CBOEYAC-
HO pearyioun Ha 3MiHy JIOpPOkHiX ymoB [1].

[lani mopiBHIOEMO OTPUMaHi 3HAUEHHS MPOIYCKHOI CIIPOMOXKHOCTI P 3 eTaJ0HHOI TEOPETUYHOIO MPOo-
IIyCKHOI CHPOMOXKHICTIO P

Jlnst Toro, mo6 BU3HAYNTH CTYTHb BILIMBY KOKHOTO BHUIINE PO3TISTHYTOTO (hakTopa, BUOEPEMO MaKCH-
MaJIbHi Ta MiHIMaJIbHI 3HAYEHHSI POIYCKHOI CIIPOMOKHOCTI P 3 004MC/IEHUX 0 KOKHOMY 3 HUX 1 3allniie-
Mo zaui B Tabsuii 1, 2. O6UnMcaAUMO TepEeBUIEHHST IPOIYCKHOI CIIPOMOKHOCTI P BiTHOCHO €TaJIOHHOI TEO-
PETHYHOI MPOITYCKHOI CHPOMOKHOCTI P, i BU3HAYMMO Ha CKilTbKH % MOXKe 30inpmuTics abo sMeHmmrtues P
B 3QJIE3KHOCTI BiJl 3MiHWM BEJIMYWH MIBUIKOCTI PYyXY V, HOB3/I0BKHBOTO YXUJIY i, Koe(illiEHTa MOB3/I0BKHBOTO
3uerieHHs ¢, KoedillieHTa omopy KOUeHHIO f, yacy peakilii Bojis ¢’, 3aacHOro BipisKy Oesmexu L,

Ha ocHoBi ganux Tabmuis 1, 2 6yayemo aiarpamu (puc. 4, 5).

Tabuust 1 — Po3paxyHOK CTYIIeHsI BIUIMBY WIBUAKOCTI PyXY V, MOB3JOBKHBOIO YXUIY i Ta KoedilieHTa
MIOB3/[0BXKHBOTO 3YEIVICHHS ¢ Ha IPOIYCKHY CIIPOMOKHICTD P

Franonna MaxkcumanbHa
TeOPeTHHA (MiHIMaJIBHA) Cryminp Cepenne
Paxropu I (?n KA MPOITYCKHA IMepeBuLIeHHS, BILTUBY 3HAYCHHS
p o Of/IO)IZIHiCTL P CIPOMOJKHICTB P 110 IpUB. aBT./TOJ max CTyTEHs
P ¢ (baxTopy, puB. (min), % BILIUBY, %
TIPHB. aBT./TOJ aBT./roO1
HIBUAKICTD PYXY Vv 1248 1376 (914) 128 (334) 20 (23) 21,5
Koedimient
HIOB3/I0BXKHBOT'O 1248 1434 (198) 186 (1050) 28 (73) 50,5
3UYCIJICHHS @
Koeiuieur oropy 1248 1476 (1244) 288 (4) 44(0,3) 22,15
KOYCHHIO f
[ToB3HOBXKHIN YXUII | 1248 1299 (1194) 51 (54) 8 (3,7) 5,85

Ta6munst 2 — Po3paxyHOK CTyIeHs BIUIMBY 4acy peakilii Boztisl ¢/ Ta 3amacHoro Binpisky Gesmexu /,
Ha MPOIIYCKHY CIPOMOKHICTH P

Franonna MaxkcumanbHa
TeOPeTHHA (MiHIMaJIbHA) Cryninb Cepenne
Paxton I opn KA MPOIyCKHA [epeBumienHs, BILTUBY 3HAYCHHS
p - oi)/[onleiCTL P CIPOMO>KHICTB P 110 IIPUB. aBT./TOJ max CTYHEHS
P ¢ (baxTopy, IpHB. (min), % BILTUBY, %
TIPYB. aBT./TOJ aBT./ron
UYac peakuii Bogis ¢’ 1248 1510 (927) 262 (321) 86 (66) 76
Benmuuna
3aMacHoOTo BiIPi3Ky 1248 1289 (1080) 41 (168) 14 (34) 24
Oesmeku /,
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v—d 1 5%

t )
i— 5 85%
22, 15%
Pucynok 4 — Ctyninb BIJIMBY IIBH/JKOCTI PyXY V, Pucynok 5 — Cryminb BIUIUBY BEJIMYNH Yacy
TTOB3I0BXKHBOTO YXUIY I, KoedilieHTa MOB30BKHBOTO peaxilii Boztist ¢', 3amacHoTO BiApisKy Geamexn /,

3uellieHHs ¢, KoedilieHTa 010py KoueHHIo [ Ha Ha IIPOILYCKHY CIIPOMOXHICTb P.
MIPOIIYCKHY CHPOMO’KHICTD P.

BUCHOBKW

TakuM 4MHOM, BpaXOBYIOUM BIUIMB BeJMUYUH WIBUAKOCTI PyXy v, 4acy peakuil Boais ¢/, II0B3/10BAKHLOIO
yXuiy i, KoeilieHTa MOB30BKHBOTO 3UEIIEHHS ¢, KoedillieHTa OMOpPy KOYEHHIO f, 3allaCHOTO BiIpi3Ky
Gesnexn [, MOXHa JOCATHYTH IPU IPOEKTYBaHHI 30i1bIIEHHA IIPOIYCKHOi CIIPOMOKHOCTI 1 cMyTH pyxy
MiCBKO1 BYJIUIlI YU JOPOTH HA TEPETOHi.

3a HATypHUMH CHOCTePeKCHHSIMH (haKTHYHA MPOITYCKHA CIIPOMOKHICTD 1 CMyTu pyXy Ha OKPeMUX JiJIsTH-
KaX BYJWUYHO-ZIOPOKHBOI MepesKi 4acTo nepeBuILy€e TeopeTtuuny i gocsrae 2 000 ast/ron. Ile moxkHa mosic-
HUTH CKOPOYEHHSIM IHTEPBAJIIB MK aBTOTPAHCIOPTHUME 3ac00aMHU B yMOBaxX BUCOKOI HIIJILHOCTI TpaHCc-
MOPTHUX TOTOKIB, 1110 TPU3BOAUTE 10 BuHUKHeHHS /[ TII [7, 8].

Aste mpu 1bOMY MiZPaxXyHOK TEOPETHYHOI MPOMYCKHOI CIIPOMOKHOCTI HEOOXIAHUI NMPU BU3HAYEHH] 3a-
rajibHOl IMMPMHU TPOLKAKOI YaCTHHY, TP Po3polIli reHmIany micta abo HOBOTO paiiloHy, IKUH TOTIOMOKE
VHUKHYTHA TOMUJIOK TIPYA TPOEKTyBaHHi [6].
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M. C. DOMEHKO

MMPONYCKHAS CIIOCOBHOCTDH OJHOWM MNOJIOCHI ABUXEHUI HA
IMEPETOHE TOPOJICKOW YJIUIIBI NN JOPOTU U ®AKTOPBI, KOTOPBIE
BJIUAIOT HA HEE

JIyuknii HanMoOHaJMbHBIM TeXHUYECKUN YHUBEPCUTET

OmnpezeneHa cTemeHb BIMSHUS CKOPOCTU IBIDKEHIS v, IPOIOJbHOTO YKJIOHA i, KoadduiinenTa npogoabHO-
O CIEIJIEHUs ¢, KOIDDUIMEHTA COMPOTUBIEHNUS KAUEHUIO f, BDEMEHU PEaKIMu BOAUTEs ¢’ U 3aIIaCHOTO
oTpeska 6e30IacHOCTH [, Ha IPOILYCKHYIO CII0COGHOCTD P OJHOM IOIOCHI JABIKEHUs HA ePEroHe FOPOACKOM
VNG UIH LOPOTH.

MPOILYCKHASI CIOCOOHOCTD, (PaKTOPBL, CTENIEHb BIUSHUS

M. S. FOMENKO

ONE STRIP CAPACITY OF MUNICIPAL ROAD AND FACTORS EFFECTING ON IT
Lutsk National Technical University

Certainly degree of influence of rate of movement v, longitudinal slope i, coefficient of the longitudinal tripping
¢, coefficient of resistance woobling , time of reaction of driver ¢ and spare cutting-off of safety /, on the

carrying capacity P of one bar of motion of city street or road.
capacity, factors, level of effectiveness
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M. B. HOBOXXWUJIOBA, E. C. BABEHKO

XapbKOBCKMI rOCYAAPCTBEHHBIM TEXHUYECKMI YHMBEPCUTET CTPOUTENBCTBA M APXMTEKTYPBI

ONTMMU3ALUMNOHHAS 3AAAYA TPACCUPOBKU UHXXEHEPHbIX
KOMMYHUKALUMA HA NPEANPOEKTHOWU CTAAUM CTPOUTEJIbCTBA

PaCCManHBaeTCH 3alada MPOEKTUPOBAHUA TPpaCC MHKEHEPHO-TEXHUYECKUX KOMMyHI/IKaLII/II(/’Iy IIpoBecH
aHa/In3 METO/J0B pEIIEHNA U ITOCTPOE€HA MaTEMaTUY€EeCKasd MO/IeJIb MOCTaBJIEHHOM 3afaqyu.

3a/1a4a TPaCCUPOBKH, TPACCHI HHIKEHEPHBIX KOMMYHUKAIMIA

BBEOEHUE

[Tpu nIaHUpPOBAHUU U IPOEKTHUPOBAHUU OOBEKTOB CTPOUTEJIHCTBA BCE Yallle BCTAET BOIPOC O OJU30CTU
MIPOJIETAaHUS TPAcC MHKEHEPHO-TEXHMUECKUX KOMMYHUKAIMN ¥ BO3MOKHOCTHU MOAKJIIOYCHUS K HUM HOBO-
ro oOobekTa. Takue (HakTOpbl, KaK BbICOKash M3HOIIEHHOCTh MHIKEHEPHBIX ceTell, 1e@uuuT MOIHoCTel, He-
JIOCTATOYHBINA 00beM WH(MOPMAIUU O COCTOSTHUU U MECTOIOJIOKEHNN KOMMYHUKAIMHA, KOTOpast Ha JaHHBII
MOMEHT He JIOCTYITHa B ONM(DPOBAHHOM BuUJIE, & TaKyKe MHOTHE APYTHE, B TOM 4Hcye (haKTOPbl 9KOHOMUYEC-
KOI M MHBECTHIMOHHOW HECTAOMIBbHOCTH, GOPMUPYIOT CPEy MPOEKTa ¢ BHICOKOM CTENEHBI0 HEOTPEAEIeH-
HocTH. [T03TOMY BO3HUMKAET HEOOXOAUMOCTD MOJYUYUTh MPOTHO3 3aTPAT HA CO3[MaHKE TPACC KOMMYHMKA-
111, @ 3TO, B CBOIO OUYEPEIb, HEBO3MOKHO (€3 CO3/IaHMsI MHTETPUPOBAHHON CPeibl, KOTOpasi BKJI0YaeT Habop
(I)OpMaJIbeIX MO[[e]IefI, MaTeMaTUYE€CKNX METOJO0B, IIPOTPaMMHOTO 06ecnequI/m penieHunda ONTUMU3aIlN-
OHHOI 3a/la4yu TPACCUPOBKM MHKEHEPHDBIX CETEN.

B paMkax ;KM3HEHHOTO IMKJIA WHBECTUIIMOHHO-CTPOUTEIBHOTO MPOEKTA BBIAEASIIOT HECKOJIbKO CTA/HIA,
KOTOpBIE BKJIIOYAIOT aHAJN3 PhIHKA HEABMKUMOCTH, BHIOOP 0OBEKTA CTPOMTETBCTBA, O(OPMIIEHHE HCXO/-
HO-pa3penruTebHON JOKYMEHTAINK, pa3paboTka (GUHAHCOBON CXeMbl, OpraHu3aius GUHAHCHPOBAHMWSI,
CTpOUTEIbHBIE PAGOThI, MOAKIIOUYEHNE WHKEHEPHBIX KOMMYHUKAIIil, peanusaius mwiomaneir u ap. Ilra-
HUPOBaHWE U MPOEKTUPOBAHHNE TOIMOJOTUU TPACC NHKEHEPHO-TEXHUYECKUX KOMMYHUKAIIMN 3aHUMAeT
HE3HAUNTETbHYIO0 YaCTh OJHON M3 CTa/nii Bcero mpoekTa. Ha cxeme skm3HeHHOTO 1UKJIA mpoekta (puc. 1)
MOKHO YBHJIETD, UTO 3aYacTyI0 Ha MPAaKTHUKE 3Ta MpobJjeMa TOJHIMAETCs], KOTla 00beKT TTOJHOCThI0 BO3BE-
JIEH ¥ CTPOMUTEJIHCTBO HAXOAMTCS Ha CTaJ UMW 3aBEpIIEHNs, YTO BjedeT 3a coOOil HelpeaBy/IeHHbIE 3aTPAThI
B BHUJIE JIOMOJHUTENBHBIX PA0OT 10 MPOKJIAIKE TPACC KOMMYHUKAIMI B MeCTax, rie Takue paboThl He Ipe-
JYCMOTPEHBI ITPOEKTOM M3HauabHO. PenieHneM AaHHOU TPOGIEMbBI MOKET MOCHYKUTh MPOEKTUPOBAHIE
BapMAHTOB MOJAKJIIOYEHUS CTPOUTETBHOTO 0OBEKTA K CETSIM MHKEHEPHBIX KOMMYHUKAIIMI U PAacyeT CTO-
WMOCTH TIPEJJIOKEHHBIX BADUAHTOB Ha IMPEANPOEKTHOMN CTajuu CTPOUTEbCTRA.

AHANN3 NPEOLIAYLWMX MCCNEQOBAHU

B pasanyHbpIX 0TpacagX HapOJHOIO X035iCTBa BO3HMKAIOT 3a/[a4i IIOCTPOEHUS OINTUMAJIbHBIX TPacCc U
CBSI3BIBAIONINX CeTell B 06JACTAX CIOKHON reomeTpudeckoil popmbl. DyHIaMEHTATbHBIE PE3YTBTATH B
pelteHny OMTUMHU3ATIMOHHBIX 33/1a4 TPAaCCUPOBKU mosrydenbl B paborax CrosiHa [O. T, Tanyka B. H., Cwme-
ngkoBa C. B. Hanpumep, pyu KOMITOHOBKE CITOKHBIX TEXHUYECKUX CUCTEM OJIOYHOTO MCIOMHEHUS OTpee-
JIETCST TPACCUPOBKA CUCTEMBI CUITOBLIX Kabesel, TpyOOIpoBOIOB, CBETOBOLOB U APYTuX ceteil. B [1] mpes-
JIOKeHA MOJIEJIb M METO/l pellieHrs OITUMU3AIMOHHON 3a/lauil IIPOKJIAJKU CeTU BCIOMOTATeNIbHBIX Tpacc,
KOTOpbIe 00eCTeInBAIOT TOCATAEMOCTh KaX/[0TO OTAENHHOTO yYacTKa TpaccupoBky; B [2, 3] paspaborana
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OnTUMM3AUMOHHOS 30AAYA TPACCUPOBKU MHXEHEPHBIX KOMMYHUKALMIA HO NPEANPOEKTHONW CTAAMM CTPOUTENLCTBA

IIpeanpoexTtHas cramus
CTPOMTEJIbCTBA:

AHHJUAS PbIHKA HE/[BUKUMOCTH.

TTonbop 00BEKTA HEIBUKUMOCTH.
DopMUpOBaHKE CTPATErNHU IPOEKTA.
MuBecruimonnblii ananus.
OcopMIieHIe HCXOHO-PAa3PEIIUTeIbHOI
JIOKYMEHTAI[U.

IIpuBieyenne Kpe THBIX U
MHBECTULIMOHHBIX CPE/ICTB.

Craus npoeKTHPOBaHUS
00bEKTa CTPOUTEIHCTBA:

PaspaboTka (hrHAHCOBOI CXeMbl,
opranu3arist GMHAHCHPOBAHUSI.
DopMUPOBAHHE APXUTEKTYPHO-
UHKEHEPHOI IPYIIIIbL.
PyKOBOJICTBO IIPOEKTUPOBAHUEM.

Craaus
CTPOMTENbCTBA:

Koopaunatms Besies
CTPOMTENBHBIX PA0OT.
Komrposb kauectsa
CTPOUTEIBCTBA.
Toaxmouerue
MHKCHEPHBIX

KOMMYHU KAl

Cragus
peanu3aium:

Peammzais momazeii.
Kowntposb 3a axciuryarareit
3aHust 1 paboToit
WHKEHEPHbIX CUCTEM I10CIe
OKOHYaHUA CTPOUTEJIbCTBA.

Pucynok 1 — Craanm K13HEHHOTO IMKJIA NHBECTHINOHHO-CTPONTENBHOTO MPOEKTA.

CHUCTEMa, YACTHOI 3aladeil KOTOPOil SBJSIETCS 3aaya TPACCUPOBKYU COEANHEHUH MEXKIY 0OBEKTaMH Tpac-
CBI JIJIS TIOCTPOEHUsSI OTNITUMAJIBHOTO MapuIpyTa IIPH IEHTPATU30BaHHOM 00CTYKUBAHUU OOBEKTOB COIM-
aJIbHO-00pa30BaTeIbHOM chephl; B [4] paccMaTpuBaiach 3ajavya MOCTPOEHMST KpaTJaiineil ceTn, CBSA3bIBa-
o1eil Habop TOYEK, JIeKAIUX B 3aMKHYTOH MHOTOYTOJIbHOI 00JIaCTH €BKJIUAOBON IJIOCKOCTH, C YUETOM
HeHyJIeBOfI MIMPUHBI 3BEHBEB CETU.

B [5] paccmoTrpena 3amada MOIETMPOBAHUS IIPOU3BOICTBEHHON CUCTEMBI IIPU TPOEKTHPOBAHUE C yUe-
TOM 3KOJIOTHYECKUX (DAKTOPOB TPU HAJUYUYM TPACC KOMMYHUKAIIHH.

MATEMATUYECKAA NMOCTAHOBKA 3A0A4YU

[Ipu co3manny aBTOMATH3MPOBAHHBIX CHCTEM MPOEKTHUPOBAHUS U PAa3pabOTKe MATEMATUIECKUX METO-
ZI0B ONTHMM3AINK HapaMeTPOB CO3[IaBAeMbIX ITPOEKTOB CTPOUTEIHCTBA BO3HMKAIOT 3a/[aUl, KOTOPHBIE Hpe-
AYCMATPUBAIOT MOCTPOCHNE PA3INYHBIX BAPUAHTOB MPOKJIAIKH TPAcC KOMMyHHuKanuii. Takoro poja 3aza-
4a MOJKET OBITh CBeleHa K TaK Ha3bIBAEMON 3ajiaue TPACCUPOBKHL.

@opmasbHasi TOCTAHOBKA 33j1a4l TPACCUPOBKYU W METOJbI €€ PEIIEeHUs] B 3HAUNTEJbHOW Mepe 3aBUCST
OT BHJIA CeTeH M Pa3JINIHOTO POJa OTPAHMYEHNUH, OTpe/esIToNNX MeTPUIECKIe TTapaMeTphl CBOHCTBA Tpace
WHXEHEPHBIX KOMMyHI/IKaI_Il/If/)I.

TpaccupoBka MHXEHEPHBIX ceTel 3aKJII0UaeTCsl B ONpPeAeJeHUN MOPS/IKA COeTNHEHNST OTPE3KOB TPACCHI
B COOTBETCTBUU C YUETOM 33/[aHHBIX OrpaHmdyeHuii. Kak nokasano Ha cxeme (puc. 2), IJIMHA KaKOTO OTPe3-
Ka Oy/eT onpesieiAThCs KaK TMHA OTPe3Ka ¢ HauaJloM B BepIIMHe X, 1 OKOHYaHHueM B Bepiiune X,. Ilenenoii
(hyHKINEH JBISETCSI MUHUMYM CYMMapHOH JJIMHBI BCeX COeMHEeHMH. VIcXoms U3 aToro, MOKHO MpefcTa-
BUTD CJIEAYIONYI0 MOJEJD!

a

4, Zgl—>min, 1)
1=1

I=1,a, (2)

o — min, 3)

rae [ — KOIM4YecTBO 3BEHLEB TpaccChl,
£ — JUIMHa 3BEHbLEB.

X2 (X1, ¥ Haxoxaenue mopsinka coeiuHEHUs 3J1eMEHTOB
TPACCHl CBOAMTCS K 3a/lade MOCTPOEHNs Ha (PUKCH-
POBAHHBIX BEPIIMHAX MUHUMAJIBHOTO ITOKPBIBAIOIIE-
ro UJu cBs3blBaollero gepesa. [Ipu aTom ucmosnnb-
3yI0T MOZieJ b CXeMBl B BHe rpacda, B KOTOPOM
BBIBO/IaM 3JIEMEHTOB COINIOCTABJICHBI BEPUIMHBL, a HA
9TUX BEPIIMHAX CTPOUTCS MOJHBIH rpad.

B o6imem ciydae Ha n BEPITMHAX MOKHO MOCTPO-
uTh 7" pa3nuuHbIX JgepeBbeB. [loaromy Tounoe pe-
HIeHNE 3a7la4¥ TIOCTPOCHUST MIHUMAJBHOTO JiepeBa
METOZIOM TIOJTHOTO Tepebopa Heremecoobpasto. Oj-
HAaKO CYMECTBYIOT MPUOIMKEHHBIE alTOPUTMBI, 1a-
TOTIHe PE3YABTAThl OJIMKE K ONTHMATBHBIM. JTO all-
roput™bl Kpackana n Ilpuma.

%1 (X, V0,021, 94,) hr Zia ‘p:zj
o——/g v

Lo,

v

Pl/lcyHOK 2 — CxeMma II00YEPE/IHOTO COEAMHEHUA
3BEHbEB TPACCHI, I'/le X — KOOPJANHATbI HayaJIbHOU
TOYKHU CO€AMHEHUS 3BEHBEB TpacCC, ¢ — yTIoJl
MEXAY ABYMA COCEAHUMHN 3BEHbIAMU
TpacCcChI.
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M. B. Hosoxwunoea, E. C. babenko

B anropurme Kpackana cHavaia pacCUUTHIBAIOTCS JJIUHBI BCeX pebep, 3aTeM OHU YIOPSIOYUBAIOTCS 110
BO3PACTAHUIO, 3aTEM, MOCIE0BATENbHO MPOCMATPUBASA 9TO YIOPSAOYEHHOE MHOKECTBO, BHIOUPAIOT (1
COEJIVHSIOT) BEPIIMHBI C HAUMEHbIIEH IJIMHON, UCKJII0Yas IIPU 3TOM YiKe coeJluHeHHble BepinnuHbl. [Ipu aTomM
BO3MOJKHO TIOSIBJIEHHE HA HEKOTOPBIX 9Talmax paboThl aiTOPUTMa HEKOTOPBIX HECBSI3AHHBIX JIPYT C JAPYTOM
M0/I/IePEBbHEB.

B aaroputme IIpuma mcnosb3yercd TOT XKe MPUHIMI aHAIKU3a PACCTOAHUS MexkAy y3iaamu. OnHaKO
NO/ICOeIMHEHUE TIPOUCXOJUT MOCAe/I0BaTeIbHO. TO €CTh APYT ¢ APYTOM CBS3BIBAIOTCS OMKalIie y3bl.

W3 airopuTMOB, IPUMEHEHHBIX K JaHHONH MOJIEH, Ui JATbHENIIEro pacCMOTPeHs OBl BHIGPAHbI
asroput™ [Ipuma u reHernyeckuil anroput™. [eHeTnyeckuil alropuT™M — MeTOAMKA PelleHnsI HEKOTOPBIX
3aa4 MyTéM UMUTAIMK TIPOIECCOB, HAOTIOAEMBIX B X0/€ 9BOJIOIMN €CTECTBEHHON MpUpoibl. B unctom
BHUJIe TEHETHYECKUIT AJITOPUTM — ITO OOTIAsT METOANKA PENIEHs 3a/1ad, /IS PEATH3aIu KOTOPOH TpebyeT-
CsT OTHOCHUTEJBHO HEOOBIITOE KOMMIECTBO NHGMOPMAIINK O TpeaMeTHON obmactu. Kak cienctsue, 3TOT MOM-
XOJI MOJKET OBITh MCTOIB30BAH JIJIST [OCTATOUHO OOJBINOTO YHCHA TIOXO CTPYKTYPUPOBAHHBIX 337144, T/e
CTIeTINAIN3UPOBAHHBIE METO/IBI HE TIOKA3bIBAIOT yAAYHBIX Pe3yJbTaTOB.

BbIBOAbI

B xome ucciaenoBanus 6bla TOCTPOEHA MOENDH OMTUMHU3AIMOHHON 331a4l TPACCHPOBKU MHKEHEPHBIX
KOMMYHUKAIII{, IPOBEIEH aHAJIN3 METOA0B PEIIeHNs JaHHOU MOJEJH, BBIOPAHBI OCHOBHBIE aJTOPUTMBI
pelIeHn 3alaud TPACCUPOBKU.
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M. B. HOBOJXUJIOBA, O. C. BABEHKO

ONITUMIBAIIMHA 3AJAYA TPACYBAHHSI THXKEHEPHNX KOMYHIKAIIN
HA HNEPEJIIPOEKTHIN CTAAII BYAIBHUIITBA

XapKkiBcbKUil epKaBHUN TeXHIUYHWH yHiBepcuTeT GYIiBHUIITBA Ta apXiTEKTypH

B po6oti posriisiaeTbest 3a1a4a MpoeKTyBaHHs TPAC IHKEHEPHO-TeXHIYHUX KOMYHIKaIliil, IpoBeIeH i aHali3
METOJiB PO3B'sI3aHH i MOOYI0BaHA MaTeMaTHYHA MOJIENb [OCTABIEHOTO 3aBIAHHSI.
3aB/IaHHS TPACYBaHHSs, TPACH iH;KEHEPHUX KOMYHIKaIliit

M. V. NOVOZHILOVA, Ye. S. BABENKO

OPTIMIZATION PROBLEM OF UTILITY LINES TRACING AT
CONSTRUCTIONAL PRE-DESIGN STAGE

Kharkiv State Technical University of Civil Engineering and Architecture

The paper deals with the problem of design of utility lines routes. The analysis of the ways of solution has
been carried out. The mathematical model of the set up problem has been made.
tracing problem, utility lines routes
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H. B. AMUTPUEBA

Opecckas rocyaapcTBeHHAs OKAAEMMS CTPOUTENBCTBA M APXMTEKTYPEI

HOBbIE TEXHOJIOTMU NPOKJIAAKU KOMMYHUKALUA

Pabota mocBsilieHa MCCIe0BAHISIM 110 pa3paboTKe HOBOM TEXHOJIOTHHU IPOKJIAAKNA KOMMYHUKAIHIT K 3/1a-
HUSIM U COOPYKEHUSIM € MCIOJIb30BAHUEM YKPAUHCKOTO ChIPhst. B cTaThe MpuBeIeHbl PEKOMEH/IAIIUH 110 TTPH-
TOTOBJIEHHUIO CTIEIMATBHBIX PACTBOPOB M3 YKPAMHCKOTO GEHTOHUTOBOTO TJMHOTIOPOTIKA W MMIIOPTHBIX M YK-
PAMHCKHX /[00aBOK, KOTOPBIE MOKHO FICITOJIb30BATD IIPH OECTPAHIIENHON IPOKJIA/IKE U PEMOHTE HHKEHEPHBIX
KOMMYHHUKAI[MI METO/IOM TOPH30HTAIbHO-HAIIPaBIeHHOT0 OypeHust. [lokazaHa akTya bHOCTH MPOKJIAIKH
HOBBIX M PEMOHTA M3HOTIEHHBIX MH/KEHEPHBIX CETel ¢ yBelndeHneM 00beMOB CTPOUTENbCTBA. B cTaThe
C/IeJIAaHBI AKI[EHTHI Ha TIE€PCIIEKTUBBI MCIOJb30BAHUS CHENUATBHBIX PACTBOPOB B OCHOBE YKPAUHCKOTO ChI-
Pbs1 JI7s1 TOPH3OHTATBHO-HAPABIEHHOTO OYPEHHSL.

GecTpaHineiiHble TEXHOJIOTUH, TOPU3OHTAJILHO-HANPABJIEHHOE OypeHre, KOMMYHHKAIMK, GEHTOHUTOBBII PACTBOP,
TEXHOJIOTHYECKHUE PEKUMBI

AKTYANIbHOCTb

3a mocJsie[HUe TO/bI Hallla CTPaHa JAOCTHIIA GOJIBIINX YCIEX0B B 00JIACTH IPAKIAHCKOTO U MPOMbIIILIEH-
HOTO TPa/IOCTPOUTELCTBA C €r0 TeH/eHIMell YIJIOTHEHHON 3aCTPOKHU.

Ha ceropusimHuii 1eHb OCTPO CTOUT BOIIPOC O MPOKJIAJIKE HOBBIX W MPEKAEBPEMEHHOTO BBIXO/A U3 CTPOS
CTapbIX MOA3EMHBIX WHKEHEPHBIX CETell B YCJIOBUSX IIOTHOU rOPOJACKON 3acTpoilku. OcoOEHHO aKTyasb-
HBI 3TH BOIPOCHI JIJIsl TOPOAOB YKpauHbl 1 Poccui, rjje B KOMMYHAJIBHOM CEKTOPE CTapeHus: TpyOOoIpoBo-
JIOB U JIPYTOTO 00OPYIOBAHUS PA3TMUHOTO HAZHAYEHUSI JOCTUIJIO KPUTHUECKOW TOUKM: mopsiaka 70 % Tpy-
6OHpOBOI[HbIX KOMMyHI/IKa]_II/Iﬁ HaXoAATCA B HEYJAOBJIETBOPUTEJIbHOM COCTOSHUN.

Onuum 13 3¢ GbEeKTUBHBIX BUAOB OeCTPAHIIEHHON MPOKJIAIKK U PEMOHTA MHKEHEPHBIX CETEH B YCJIOBHUSIX
IUIOTHOHM TOPOZICKO# 3aCTPOIKHU SBJISIETCS] TOPU3OHTANbHO-HanpasierHoe oyperne (THB) — mporece pas-
paboTKM TPYHTA C UCIOJb30BAHUEM CIIEIUATBHOTO TJIMHUCTOTO pacTBopa 6e3 ycTpoucTBa TpaHIIE.

Takue PaCTBOPbBI B HACTOAIIEE BPEMA TOTOBAT Ha OCHOBE MMITOPTHBIX 6€HTOHI/ITOBI)IX TJIMHOIIOPOIIKOB.
Nx croumocts B 2,0-2,5 pasa mpeBbIliaeT aHAJIOTUYHBIE MOPOIIKH, KOTOPbIE BBIITYCKAIOTCS B YKpauHe.

OCHOBHBIMY 3a/[a4aMU UCII0JIb30BaHUs GYPOBOTO pacTBOpa JJIsl TOPU30OHTATHHO-HAIPABIEHHOTO Oy-
PEHUST SIBJISIETCST YMEHBIEHNE TPEHMSI MEKILY TPYHTOM, 4acTsAMHU GypOBOro 000PYIOBAHUS U MPOKJIA/(bIBa-
eMBIMH KOMMYHUKAIUSIMHU, PeOXPaHEHNE CKBAKUHBI OT 0OBAJIOB, OXJIaXKACHIE MOPOA0PA3PYINIAIIIETO
WHCTPYMEHTA U OYHUIEHUE CKBaKMHBI OT ee 0OJIOMKOB, BBIHOC UX Ha MOBEPXHOCTH, a TAKKe KOJbMATAIIUS
CTEHOK CKBAKWHBI JIJISI TIPEIOTBPAIIEHUS TIONa[aHus TPYHTOBBIX Box [1-3].

Hepenko cBoiicTBa IIMHUCTOTO PACcTBOPA CTAHOBUTCS OJHUM M3 BAKHENUIIMX (PaKTOPOB, OMPEAEIISIONNX
YCTIEITHOCTh UCTIOMb30BaHust ciocoba THB mpu mpokTagke WHKeHEPHBIX KOMMYHUKaIA. [ToaToMy odeHb
BAKHO 06€CTeynBaTh W MOAAEPKUBATH TpeOGyeMble MapaMeTphl TAMHUCTHIX PACTBOPOB.

B HacTosmee BpeMsI CTaI0 OYEBUHO, YTO MONTYUIeHNE KAaYeCTBEHHBIX CIEIMAMbHBIX TIMHUCTHIX PACTBO-
POB Ha BOAHOW OCHOBE YAAETCS 32 CYET GOJBIINX PACXOMOB XUMUYECKUX PEAreHTOB, YTO COOTBETCTBEHHO
Be/leT K YAOPOKAHUIO IPUMEHSIEMOT0 MeTO/Ia M HApYIIEeHUIO 9KOJIOTHYECKOH crcTeMbl. B ¢BsA3M ¢ aThM, MO-
craByeHa mexb. Hapsamy ¢ mpuMeHeHneM XUMHYECKUX PeareHTOB TakkKe HeOOXOANMO YCOBEPIIEHCTBOBATD
(Monu@UIMPOBATh) TEXHOJOTUIO IPUTOTOBIEHUS STUX PACTBOPOB.

Ha ocHoBe 3T0T0 ObBlJTa BHIABUHYTA TUTIOTE3a O BAMSHUN KOH(MUTYPAIIMN CMEHHOTO 060PYIOBAHUS M TEX-
HOJIOTHYECKUX PEeKMMOB MPUTOTOBJIEHNS HA CBOWCTBA 9TUX PACTBOPOB. TeXHOJOTHUECKUI PEKUM BKJIIO-
qaeT B cebsT: BpeMsT TlepeMeNnBaHus, CKOPOCTh TEPEMENTUBAHNS, TUCTIEPCHOCTD, CMECH TEMIIEPATYPY H T. .
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H. B. Omutpuesa

AHanuTUYecKe UCCAEIOBAHUS TIOKA3aJIU, YTO JIJIST IPUTOTOBJIEHUST OYPOBBIX TJIMHUCTBIX PACTBOPOB, KaK
NPaBUJIO, MIPUMEHSIOT JIOTIACTHBIE PACTBOPOCMECHUTENU, OBICTPOXOAHBIE TYPOUHHBIE PACTBOPOMEINTANKU |
TJIMHOMEIIANKY Pa3auyHbiX TUIOB [3]. [IpuroToBienue pacTBopa OCyIIeCTBISETCS HETIOCPEJCTBEHHO HA
o6beKTe. AHATM3UPYST Pa3JUUYHble KOHCTPYKIIMUA CMECUTEIeH U 0ObeINHsAA UX 10 TAKOMY MPU3HAKY, KaK
IHEPTOeMKOCTb U 3(PhHEeKTUBHOCTD NepeMelBanus (OCTIKeHNE CTENeHN OJIHOPOJHOCTH PacTBOpa, KO-
TOPOE B CBOIO OY€pPelb, BEJIET K TOBBIIIEHUIO KAYeCTBA U CTAOMIBHOCTH PACTBOPA) MOXKHO 3aKJIIOYUTH, 4TO
JIOTIACTHBIE PACTBOPOCMECHUTENN Hanboee TMOJHO OTBEYAIOT TIPEAbIBICHHBIM TPEOOBAHUSIM.

HecmoTpst Ha HEKOTOPBIN HAKOIJIEHHBIH OMBIT UCIIOJAb30BAHUS PA3JIMYHBIX KOH(UTYypalnii Memaaox
1711 IPUTOTOBJIEHUS TIUHUCTBIX PACTBOPOB HEOOXOAUMO YUUTHIBATE, UTO HE CYIIECTBYET OMPe/eJeHHbIX
PEKOMEHIAIHIT 110 PUTOTOBJIEHHIO MCCJIEYEMBIX PACTBOPOB. KOJIMYecTBO 1 BUI TPUMEHSIEMOTO 060Dy 10-
BaHUsST HEOOXOAUMO OIPEAEISTh JJIst KaK/I0T0 BUA JIMHBI WHAMBUIYATbHO.

KoHcTpyKTUBHBIE MOIETN CMEHHOTO 000PYA0BAHUS (JTOMACTEN) JTOMACTHOTO CMECHUTEST, TPEICTABIEH-
Hble Ha PHUCYHKE, pa3paboTaHbl ¢ YUETOM JAHHBIX aHAJTUTHYECKUX UCCJEIOBAHUI.

a) 6) B)

PHCyHOK - KOHCprKTI/IBHbIe MO/i€JIM CMEHHOT'O O60pyl[OBaHI/I$II a — HacCaJKa 1; 6 — HacCaJlKa 2; B — HacCa/lKa 3.

C 9710l 11eJ1b10 OBLIN TTPOBEIEHBI 9KCIIEPUMEHTAJIbHbBIE W OIBITHBIE MCCIEA0BAHMUS, KOTOPBIE PACCMATPH-
BaJI BO3MOKHOE NMPUMEHEHME CMEHHOTO 060PYI0BAaHUS [IJisI JIOTIACTHBIX CMECUTEJIEH TP TIPUTOTOBICHIH
CIIeNMAIbHBIX PACTBOPOB. B xome ucciaenoBanmil NCIOIH30BANKUCH TJIUHUCTBIE PACTBOPHI, MOJYYeHHbIE HA
0CHOBE GEHTOHUTOBBIX IJIMH J[alNTyKOBCKOTO MeCTOpOXKAeHUs Yepkacckoi obaactn YKpanubl, MOA(pHII-
poBaHHBIE 06ABKAMU KaK MMIIOPTHOTO, TAaK U OTE€YECTBEHHOrO MMPOM3BOACTBA HA OCHOBE KapOOKCUMETUJI-
I€JITI0I03BI U TOJHAKPUIAMHU/IA.

ITo pesysbraTam ucciaefoBaHuil [4—5], paspaboTaHbl PEKOMEHIAIMH IO TPUTOTOBJIEHUIO CIIEI[HATbHBIX
PacTBOPOB M3 YKPAMHCKOTO OEHTOHUTOBOTO TJTMHOMOPOIIKA M MMIIOPTHBIX M YKPAMHCKUX 106aBOK, KOTO-
pble MOKHO HCIIOJIb30BaTh MPU OeCTPaHIIEHHON MPOKJIAIKe U PEMOHTE WHKEHEPHBIX KOMMYHUKAIIMH Me-
TOJIOM TOPU30HTAJbHO-HAIIPABJIECHHOTO OYpPEHUSI.

Pexomenganuu 1o 1mocJie[0BaTeIbHOCTH U TPOJOJIKUTENbHOCTH ONEPAIMN TIPU IPUTOTOBIEHUN PACTBO-
pa ¢ UCIOJb30BaHUEM UMIIOPTHBIX J0OABOK CJEIYIOIIHE:

1. 3asmBKa pacueTHOTO KOJUYECTBA BOABI ¢ TeMileparypoii He Hike 18 °C.

2. 3achIlKa TJIMHOIIOPOIIKA B CMECUTEb.

3. TlociegoBaTe IbHAsE 3aChIIIKA B CMECHUTENb XUMUYECKUX J00ABOK 3apyOe:KHOTO TTPOU3BOJICTBA.

4. TIpenBapuTesibHOE MEPEMENTMBAHUE ¢ UCIIOIb30BAHUEM HACAIKU 2 co ckopocThio 1 600 00./MuH B Te-
yernu 10 MUHYT.

5. OKoHUaTeThbHOE TIEPEMENIMBAHNE C MCIIOJIb30BAaHMEM HACAAKKU 2 B CMECHTENE cO cKopocThio 1 600—
2 200 06./mMuH B Teyenue 15 MUHYT.

6. IlepepbIB AT TOCTUKEHUS] PACTBOPOM TEXHOJOTMUYECKOH rOTOBHOCTH — 10 MUHYT.

7. Tlogaua pactBopa K OYPOBOI rOJOBKE.

PexomeHganmu mo 1mocse[0BaTeIbHOCTH W TIPOJOJIKUTENBHOCTH OTlePalliii TIPH MIPUTOTOBIEHNUN PACTBO-
pa ¢ UCTIOIB30BaHNEM OEHTOHUTOBOTO MOPOIITKA, MOAN(DHUIIUPOBAHHOTO YKPANHCKUMI PEAreHTaMH, CIey-
oI me:

1. 3asmBKa pacueTHOTO KOJUYECTBA BOABI ¢ TeMiieparypoii He Hiske 18 °C.

2. 3achInKa TIMHONOPOIIKA B CMECHTEIb.

3. MocaenoBarenbHast 3aCHITIKA B CMECUTETh XUMUYECKUX 0GABOK OTE€UECTBEHHOTO MPOU3BOJICTRA.

4. TlpenBapuTeIbHOE TIEPEMENTHBAHIE C UCTOMb30BaHmeM Hacamok 1 u 2 co ckopoctbio 1 600 06./Mun B
tederne 10 MUHYT.

5. OkoHyaTenbHOE TIepeMENTBaHNE ¢ UCIOJAb30BaHNneM Hacalok 1 1 2 B cMmecuTesie co ckopoctsio 1 000—
1 600 06./MuH B TeyeHre 15 MUHYT.

6. IlepepsIB 17151 TOCTIKEHMST PACTBOPOM TE€XHOJIOTHYECKOI TOTOBHOCTH — He MeHee 1 dWaca.

7. Tlogaua pactBopa K OYPOBOI rOJOBKE.
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HoBgble TexHONOrMM NPOKNAAKM KOMMYHMKAL M

TpynoeMKOCTD MPOBeAEHUST PAbOT NP UCHOJb30BAHUY TJIMHOTIOPOIIKOB, MOAUMDUIIMPOBAHHBIX yKPa-
MHCKUMU 7100aBKaM¥, yBelnunBaeTcs Ha 1 yac. ITO CBA3aHO C BPeMEeHEeM, HeOOXOIMMBIM JIJIsl IOCTHIKEHUS
TEXHOJIOTUYECKON TOTOBHOCTH TJMHUCTOTO pacTBopa. [Ipu aTOM, B OTJIUYMM OT TEXHOJOTUU MPUTOTOBJIE-
HUS PACTBOPOB, MOANDUIIMPOBAHHBIX UMIOPTHBIME A00aBKaMK, YMEHBIIAETCS 9HEPrOEMKOCTh 060PY10-
BaHMUs, TaK KaK PacTBOPHI TOTOBATCA B Auanasone ckopocreit 1 000—1 600 06./MuH.

BbIBOAbI

B coBpeMeHHBIX TOPOACKUX YCJAOBUAX IeJecoobpasHee UCIOIb30BaTh TEXHOJIOTUU GecTpaHIel Ol 11po-
KJIQJIKV WHKEHEPHBIX KOMYHUKAI[UAN.

Ncnonb3oBanne TMOTYYEHHOTO ONTUMATBHOTO COOTHOIIEHUS (haKTOPOB TTO3BOJUT FOTOBUTDH CHEIHATb-
HBIE PACTBOPBI JIsT GECTPAaHIIEHHON MTPOKIaJAKN U PEMOHTAa KOMMYHUKAI[UH METOJIOM TOPH30HTAIbHO-HA-
PaBJIEHHOTO OypeHUsI.
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H. B. IMUTPIEBA
HOBI TEXHOJIOTII IPOKJAJAHHA KOMYHIKAIIIN
OmechbKa jepkaBHa akajeMiss OyIiBHUIITBA Ta apXiTeKTypH

Po6oTa mpucBsiueHa JOCTIUKEHHAM 3 PO3POOKH HOBOI TEXHOJIOTII MPOKJIaIaHHs KOMYHIKAI# 10 6yaiBess i
CHOPYZA 3 BUKOPUCTAHHIM YKPAiHCHKOI CHPOBMHNU. Y CTaTTi HaBe/leHI peKOMeHaIlii 3 MPUTOTYBaHHS CIelli-
ATBLHUX PO3UYMHIB 3 YKPATHCHKOTO GEHTOHITOBOTO IJIMHOMOPOIIKY Ta iIMIOPTHUX i YKPATHCHKUX 106ABOK, SKi
MOKHAQ BUKODPHCTOBYBATH TIPY Ge3TPAHIIEHHIN TTPOKTAAII Ta PEMOHTY iH)KeHEPHUX KOMYHIKaIliii METOZIOM
TOPM30HTATHHO-HAMPaBIeHOTo OypirHst. [lokaszana aKTyaabHICTh TPOKIAMAHHSI HOBUX Ta PEMOHTY 3HOIIeE-
HUX {HKEHEPHUX Mepek 13 36iblieHHaM 00caTiB OyaiBHUITBA. Y CTAaTTi 3p06JIEHO AKIIEHTH Ha MePCeKTUBH
BUKOPHCTAHHS CIeNiaJbHUX PO3YMHIB B OCHOBI YKPAiHCHKOI CHPOBUHM /IS TOPH30HTAJIBHO-HAIIPABIEHOTO
GypiHHSL.

Ge3TpaHIIeiiHi TEXHOJIOTi], TOPU30HTAIBLHO-HAIIPABIEHe OYPIHHS, KOMYHIKaIlii, GEHTOHITOBUI PO3YHH, TEXHOJIOTIYHI
PesKUMH

N. V. DMYTRIIEVA
LATEST PROCESSES OF UTILITIES LAYING
Odessa State Academy of Civil Engineering and Architecture

The paper deals with the study of engineering of the latest processes of utilities laying to structures and
constructions by application of domestic raw materials. The paper gives reference on preparation of special-
purpose mortars made of the domestic bentonite clay powder and imported/domestic additives that can be
used for trenchless laying and repair of service lines by the horizontal drilling method. The urgency of laying
of the latest and repairing of the worn and torn systems of utility networks and service with the cubic
content increase has been demonstrated in the paper. The paper placed emphasis on the prospects on the
special-purpose mortars application based on the domestic raw materials for horizontal drilling.
trenchless technique, horizontal drilling, utilities, bentonite mortar, operating schedules
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C.B.AYBOBA*°, A. B. MUXAUJIOB"*
@ KueBCKHit HOLMOHANbHBIN YHUBEPCUTET CTPOMTENLCTBA M apxuTekTypsl, ® [loH6acckas HALMOHANBHAS aKaAEMMS
CTPOMTENLCTBA M APXMTEKTYPbI

OLIEHKA ®YHKLMUOHAJIbHOIoO 30HUPOBAHUSA TEPPUTOPUU U
TPAHCNOPTHOWM CETU I'. AOHELIKA

B cTaTbe pacCMOTPEHBI OCHOBHbBIE HAIIPABJIECHU MCCIE[0BAHNS, CBSI3aHHbIE ¢ (DYHKI[MOHAJIBHO-ILITAHIPO-
BOYHON CTPYKTypoii I. JloHenKa 1 ero TPaHCTOPTHBIM 06cayRkuBanueM. [1poaHan3upoBaHbl MPEII0KEHIS
110 MEepOTIPUATHSIM, 3JI0KEHHBIM B TeHepaabHOM ILaHe T. JloHenka. [IpensoskeHsI MepONPUSTUS, HAIPaB-
JICHHbIE Ha YIyYIIeHHEe 9KOJOTHIECKOH 0OCTAHOBKH B TOPOJIE ¥ TPAHCTIOPTHOH 06ECTeYeHHOCTH.

TPAHCIIOPTHASI CUCTEMA, IEPEMELIEHH S, KOJINYECTBEHHAS KOPPECIOH/IEHIMS, TPAHCTIOPTHAS 0GECIIEYEHHOCT,
(GyHKIHOHATBHO-ITAHMPOBOYHAS CTPYKTYPa

OnHoit 13 Ba)KHBIX 3aj1a4, BCTAIOIMNX TPU PelleHNY TIIAHUPOBOYHON CTPYKTYPBHI Pa3BUBAIONIETOCS WH-
AyCTpUaIbHOTO Topoja JloHellka, — pallMoOHATbHOE B3aWMHOE PACIOJIOKEHHUE TPOMBITIIEHHBIX U JKUTBIX
paiioHoB. Pemnrenue aToil 3a/1aun OKa3biBaeT CyIIeCTBEHHOE BIUSHUE HA (DOPMUPOBAHUE aPXUTEKTYPHO-
MIPOCTPAHCTBEHHON OPTaHU3AINK TOPO/Ia, HA YCJIOBUS KU3HU TOPOACKOTO HacesleHus, a Takxke Ha addexk-
TUBHOCTb U1 3KOHOMUYHOCTbD O6C]Iy)KI/IBaHI/IH PETYJIAPHBIX TPAaHCIIOPTHBIX cBa3en MEXAY JKUJIUIEM 1 MeC-
TaMu paboThl. Pelnatlnee 3HaUCHIE MMEET TIPH 9TOM B3aMMHOE PACIHOJIOKEHHE KPYIHBIX MPEANPUSITAN 1
OOMIUPHBIX JKUIBIX paiionos [1].

HayuHo-060CHOBaHHOE MTPOTHO3MPOBAHKE Pa3BUTH JI0O0TO TOPOAa B HACTOSAIIEE BPEMST HEMBICIUMO
6e3 TybOKOM TTPOPabOTKK BCEX BOIPOCOB, CBSI3aHHBIX ¢ 0OeCIeueHneM TIePeIBUKEHHUI JT0ell B TIpeesiax
TOpOJia M TATOTEIONUX K HEMY MPUTOPOAHBIX PaiioHOB [2].

BcenepctBue mpocueToB, IpY MPOEKTUPOBAHUY T€HEPATHHBIX MJIAHOB TOPOJIOB, SIBJISIETCS HEPAIMOHAJb-
HOE pacrpe/ie/ieHie MaTepUAIbHBIX M TPYAOBBIX pecypcoB B cucteme I'TIT, uto Biieder 3a coboil CHUKEHHE
3(hHEKTUBHOCTU HaMeYaeMbIX MEPOIIPUATHN 110 MOBBIIIEHUIO YPOBHS TPAHCIOPTHOTO OOCIYKUBAHUS Ha-
cenenns (TOH) n dyHKIIMOHMPOBaHME TOPOJA.

BaxxHelmuit acekT — HACTYIJIEHUE 3Tara, KOrjla CPaBHUTENHHO He3aBUCUMOe (PYHKIIMOHUPOBAHUE
OTAEJIbHBIX BU/IOB TPAaHCIIOPTA CMEHAETCA B3aMMHBIMU ITOMEXaMU C TMTOHMIKEHUEM IKCIUIyaTallUOHHbIX Xa-
PaKTEPUCTUK Kaxkaoro. /leso B TOM, 4YTO pacTeT AAJbHOCTh NepeABKeHUN (10e3/10K), uxX 4actoTa (Mof-
BMJKHOCTD ), 00BEM M IJIOTHOCTD ABUKeHUsA. Tak Kak cpejHuil pasMep MOBEPXHOCTHU, NPUXO/IIeicsa Ha
OJTHOTO JKUTEJIS, W I0JIs TOBEPXHOCTH, TIPUXO/AMIASsICS Ha ABUKEHUE, He PACTYT B COOTBETCTBYIOIIEH cTerie-
HU, TO BO3PACTAET MJIOTHOCTD JIBUKEHUS, YTO B CBOIO OUepe/ib BEIET K CHUKEHUIO CKOPOCTEH W POCTY TIPO-
TOJKUTEIbHOCTY TIepeIBUKEeH N, MaJleHNIo TTO/IBIKHOCTI WM cllep:KuBaHuio €€ pocta. Poct ckopocTeit
ABWXKeHUs (COOOMEHNsI) TOCTUTAETCS, B YACTHOCTH, 32 CYET COKPAIIEHMSI CTA[NI PA3TOHA U TOPMOKEHUST
Ha eJIMHMWIY JJIUHBI, 2 3TO BO3MOKHO Yepe3 COKpalleHNe JUHEHOH MJI0THOCTH OCTAaHOBOK (CTaHIMIT), YTO
B CBOIO OYepeflb BEAET K YMEHBIIEHUIO UX JOCTYITHOCTH GIaroiapsi pOCTy HaKJATHLIX 3aTpaT BpeMeHwu. [Ipu
5TOM, KaK TPABUIO, YeM BHIIE CKOPOCTH COOOTIEHMsI, TeM GOJIbIle HAKMAMHBIE 3aTPATHl BpeMeHH. TaKuM
06pa3oM, KasKIblii BUJ TPAHCIIOPTA MMeeT CBOIO cdhepy ahHeKTHBHOTO NCToab30Banus. [laccakupy mpe-
TOCTABISIETCST BHIGOP TIOCTENOBATENLHOCTH 3BEHBEB TIOE3/KU C TEM, YTOOB MUHUMU3UPOBATDH €€ CyMMap-
HYIO TIPOJIOKUTETBHOCTD (OTBJIEKASICH MTOKA OT APYTHX €€ YCIOBUN — TepecafioqHOCTH, YA06CTBa, KoMbopTa
M0 HATOJHEHUTO, CYOBEKTHBHOTO MPEAMOUTEHIS PYTUX (hakTopoB). Bo3HukaeT mepapxust ypoBHeH cuc-
TEMBI TI0 CKOPOCTH, 6O TMPEKHNE YPOBHU He OTMEHsIOTCs. Kax bl ypoBeHsb co cBoeil chepoit adderTns-
HOCTH B 3aBUCHMOCTH OT YAAJTEHHOCTH TETU TEPEIBIKEHNS MOKET OCTABATHCS HEOOXOAUMBIM [4].

© C. B. [ly6osa, A. B. Muxaiinos, 2011
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OueHka GYHKLMOHANBHOTO 30HMPOBAHMS TEPPUTOPMM U TPAHCMOPTHOM ceTh r. [loHeuka

Bea YJIUYHO-AOPOXKHaA CETb IrOPO/ila UMEET MHOKECTBO M3bAHOB, IPUBOJAAMNX K YBEJIMYECHUIO BpEMEHN
nepensskenus. [IpuMepom aToro ciyskat Takue (HakTOPBI:

— cjabast OpraHu3aIKst aBTOCTOSIHOK B TOPOJIE;

— MUPUHA TIPOE3KeH YaCTH MArkuCTPAIbHBIX YJIHI[ OOMIErOPOCKOTO U PAlOHHOTO 3HAYEHUs He obecrie-
YMBAET Tepe/BUKeHNe He0OX0[MMOTO KOJIMYeCTBA TPAHCIIOPTHBIX CPEACTB. 110 MHOTMM yJIHIaM yurupe-
HUe HEBO3MOXKHO M3-3a TOTO, YTO MPOe3XkKasgd YacTb YJIUI[ y:Ke YIUPAIOTCSI B KPacHble JUHUM 3aCTPOUKH
(ya. YauBepcurerckas);

— B GOJIBIIMHCTBE YJUIL He OPraHM30BaHbl KAPMaHbl HA OCTAHOBKAaX OOIECTBEHHOTO TpaHcropTa (1po-
cunekt Mabuua, npoctiekt Mupa, yia. Aprema, yi. YHUBEpCUTETCKA);

— TJI0Xasl PEeTYJMPOBOYHAS CHCTEMA CBETO(OPOB;

— PEKJIaMHbI€ IIUTDBI 3aTPYAHAIOT BUAUMOCTD JOPOKHbBIX 3HAKOB;

— SIMBI ¥ TPEIIMHBI B JOPOKHOM TOKPBITHE YJUII, IPUBOAIINE K CHUKEHUIO CKOPOCTH, IPOOKaM U aBa-
pusM.

PerysmmpoBatue BbIIeNePEeYNCIEHHBIX (haKTOPOB TPeOyeT 3HAUMTETbHBIX 3aTPAT CO CTOPOHBI aJMIHH-
cTpanuu Ha pehopMUPOBaHUE YIMYHO-AOPOKHOM ceTn ropozaa [lonenka. /i onTuMu3anuyu TpaHCIOPT-
HOMU ceTH Topoja HeoOXOAMMO COBEPIIEHCTBOBAHME METOJUKK PAcUeTa MacCakKMPCKUX U TPAHCIIOPTHBIX
oTOKOB. HeoOX0AuMOCTh 3TOTO 00YCI0OBJIEHA TEM, YTO MPU TIEPEX0/€e K PHIHOUHON CHCTEME U3MEHUJIUCH
daxTopsl HOPMUPOBAHUS U paCIpe/ieJIeHUs] MACCAKUPCKUX U TPAHCIIOPTHBIX TTOTOKOB. Bo3pociio Bius-
HIle 9KOHOMHUUYECKUX (DAaKTOPOB Ha BBHIOOP TPAHCIIOPTA JIJIsI OCYIIECTBIEHUS TOE3/[0K U MapIIPyTa JABHIKE-
Hust. Iyt yuera aTUX JOTOJHUTENbHBIX (PAaKTOPOB HEOOXOAMMO COBEPIIEHCTBOBAHUE METOIMKU PacueTa.
MHorue uccienoBaresnu [5] orMevyasn HeoOXOMUMOCTD yueTa 3THX (haKTOPOB, OMHAKO JI0 CUX TOP He ObLIO
pa3paboTaHO METOAUKHU, MO3BOJISIONIEH BBIIIOJHATh PACUYET TPAHCIOPTHBIX CETEH ¢ yueToM aTux (hakTo-
pOB.

AHanu3upys MpeIoKeHHbIe TPOEKTHBIM WHCTUTYTOM <«/limpomicToy (T. KueB) cxeMbl pa3BUTHS TeHe-
pasbroro 1mana r. Jlonernka 10 2031 1. [6], MOXHO cies1aTh COOTBETCTBYIOININE 3aMEYaHUS:

— Ha cXeMe TJIAaHUPOBOYHBIX OrpaHudeHuii T. /loHenka caHuTapHo-3amuTHas 30Ha /loHeKoro MeTaJ-
Jyprudeckoro 3aBoga (IM3) HakmanbiBaeTCs Ha CeTUTEOHYI0 BHICOTHYIO 3aCTPONKY, 3aJI0KEHHYIO B TIPO-
€KTe, 4TO MPUBEAET K YXYAIIECHUIO 9KOJIOTMK Ha CEeJTUTeOHOI TeppUTOpun;

— TpeAJIaraeTcs yBeJmdeHue MIOTHOCTH HAceJeHUs B IIEHTPE TOPO/a, HO TOT/la YJIUYHO-OPOKHAS CETh
IleHTpa He OYIeT, CIPABJISITHCS ¢ YBEJINYEHNEM TPAHCIIOPTHOTO MOTOKA, TIOCKOJIBKY YJIHIIBI IIEHTPA YK€ TaBHO
ucyepragn cBOM 3armac;

— COKpaTWJach 3HAUUTETbHAS YaCTh JIECOTIOCAI0OK B TOPOJIE, B YACTHOCTH, IPU BO3BEEHUN HOBOTO CTa-
nona «JlonGacc-apeHas» Oblia BeIpyOJieHa GoJibInas 4acTh Mapka JIGHHHCKOTO KOMCOMOJIA; 9acTh MapKa
[lepbakoBa HAXOAUTHLCS IIOZ HEIOCPEACTBEHHBIM BausHueM JIM3;

— H€ YBEJUYUJIOCHh HAJNYME TMEHIEXOAHbIX 30H; 3a IMOCJE/HNE 20 JIET C YBEJIMYEHUEM aBTOMO6I/I]II/ISa]_II/II/I n
HETPaBUJIBHON OpraHuM3aIuell [BUKEHUS] 3HAUUTEbHO COKPATUIOCH KOJIMYECTBO TEIIEXOAHBIX 30H (0yJ/Ib-
Bap Ilymkuna).

[IpexBapuTebHBII aHAIN3 TEPPUTOPUU Toposia JIoHeIKa i MOHSTh, YTO HeOOXOAUMO TPOBOAUTD 3Ha-
YUTEIbHYIO TpaHchopMaIuio GyHKINOHATBHOTO 30HUPOBAHNS C YUETOM YJIYUIIEHUS] TEPPUTOPUATHHOM
OpraHU3alUU BCEX BUOB OOIIECTBEHHON AeATENbHOCTH, PENICHNS 3ajlau IJIAHUPOBAHUS U Peaji3al[ii OC-
HOBHBIX HAlPaBJEHUN Pa3sBUTHUS CUCTEM IIPOM3BOACTBA M PACCEJEHUs, 1eJecO00PasHOCTh B CTPOUTETbCTBE
HOBBIX 1 PEKOHCTPYKIUU [[eﬁCTByIOHIHX IIPOM3BO/ICTB. HCO6XOI[I/IMO OCYHIECTBJIATD ONTUMU3AINIO BapUaH-
TOB pa3MelleHusi 00bEKTOB, BBISBIISIIONINX MOTPEOHOCTH B JOMOJHUTEIBHOM KOJMYECTBE M KAU4eCTBE TPY/0-
BBIX PECYPCOB U UCTOYHUKOB MOIOJHEHHUST pabodell CUJIbI ¢ ONTUMHU3AIMEH TPAHCIIOPTHOM CETH TOpoja.

Heob6xoauMbl TOUCKK ONTHMAaJbHOU OPTaHW3aI[MK FOPOJICKOTO TPAHCIIOPTa Kak WHPPACTPYKTYPHI TO-
poza u yueTa ee hopmupymoeil poan A ero GYHKIMOHATHHOTO U TJIAHUPOBOYHOTO PAa3BUTHS.
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OIIHKA ®YHKILIOHAJIBHOTO 30HYBAHHSA TEPUTOPII I
TPAHCIHOPTHOI MEPEI M. JJOHEIIbKA

* KuiBchkuil HalllOHAJIBHUI YHiBepcuTeT OyAiBHUIITBA i apXiTekTypH, ® JJloHGachKa HaIliOHAJb-
Ha akajgeMis OYAIBHUITBA i apXiTeKTypH

Y cTarTi pO3IISTHYTI OCHOBHI HAPSIMKH JIOCJI/IKeHHS, TOB'sI13aHi 3 (DYHKI[IOHATBHO-TIJIAHYBATBHOIO CTPYK-
Typoio M. [loHelbka i fioro TpaHCTTOPTHUM 06CayroByBaHHIM. [IpoaHa i3oBaHO MPOMO3HUILl MO0 3aX0/iB,
3aKJajleHuX B TeHepaJbHOMY IIaHi M. /loHelbka. 3aIPOIIOHOBAHO 3aX0/H, CIPSIMOBAH] HA MOJINIIEHHS
€KOJIOTIYHOI 06CTAHOBKY B MICTi Ta TPAHCIOPTHOI 3a6e3MeYeHOCTI.

TPaHCNIOPTHA CUCTEMA, TIEPEMILEHHS], KUIbKiCHA KOPECTIOH/IEHILisl, TPAHCHIOPTHA 3a0e3neYeHiCTh, (PyHKIiOHAb-
HO-IUTaHyBaJIbHA CTPYKTYpa

S. V. DUBOVA ?, A. V. MIKHAYLOV ®

FUNCTIONAL ZONING ESTIMATION OF DONETSK TERRITORY AND
TRANSPORT NETWORK

aKyiv National University of Civil Engineering and Architecture, ® Donbas National Academy
of Civil Engineering and Architecture

The paper considers the principal trends of the research connected with functional and planning structure
of Donetsk and its transport servicing. The suggestions on the measures included into the Donetsk general
layout have been analyzed. The measures directed into improvement of the municipal ecological situation
and its transport provision have been proposed.

transport system, movements, quantity correspondence, transport provision, functional and planning structure
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3.B. YAOBU4EHKO, A. B. CABUY

HoHbacckasi HAUMOHANBHAS OKAAEMMS CTPOUTENLCTBA M APXMTEKTYPbI

AHAJIN3 CNOCOBOB UCMOJIb3OBAHUA BTOPUYHbIX
SHEPTETUHECKUX PECYPCOB KOKCOXMMUYECKOIo nPOU3BOACTBA

AHann3upyeTcst BOBMOKHOCTD U 1[eJIeCO00PA3HOCTD NCIOIb30BAHNUS PA3IMYHBIX BH/IOB AlMAPAaTOB Y THJIH-
3aIM BTOPUYHBIX dHepreTmueckux pecypcos (BOP) xokcoxnmmueckoit mpoMBIMIIEHHOCTH 71T TOBBIIIIE-
st 9hHEeKTUBHOCTH PabOTHI JAHHBIX MPEAIPUITHN 1 YMEHDIIEHIS 3aTPSI3HEHNsT OKPY/KAIOIEH CPebl.

KOKC, BTODHYHBIE SHepreTHYecKUe pecypcsl, pU3MuecKas TEIIIOTa, bIMOBBIE Ia3bl, MapOra3oBasi TEXHOJIOTHS,
YTWIHM3aus

OOPMVYINNPOBKA TMPOBJIEMbI

[TpoGsieMe SKOHOMUHU TOILIHMBHO-9HEPIETUYECKUX PECYPCOB yesieTcs: GOJIbIIoe BHUMAHUE BO BCEM MUPE.
B cBasu ¢ atum ocoboe 3HaveHre npuodpeTaeT BHeAPEeHUEe aHeprocOeperaoiux TeXHOJOTHii, obecedrnBa-
IOMKUX CHUKEHUE SHEPTOEMKOCTH TTPOMBIIIIEHHON TPOAYKIIMU U TIO3BOJSIONIUX PEIIATh 3KOJOTUUECKHE
3a/1auH.

ITeabio cratbu siBJIsIETCST 0630p OCHOBHBIX HAMpPABJIEHUH 110 TOBBINIEHU0 3 (HEKTHBHOCTU UCIIOIb30Ba-
HUSI BTOPUYHBIX 9HepreTudeckux pecypcoB (BAP) u ob6ocHoOBaHUE 11€/1€CO00PA3SHOCTH HCIOTb30BAHUS
ammaparoB yruiuzanun BOP ¢ yueTom mepeoBbix 3apyOeKHBIX U OTEYECTBEHHBIX JOCTIKEHUN Ha KOKCO-
XUMUYECKUX MPEANIPUATUAX.

OCHOBHOW MATEPUAN

Merajrypruveckue IpeATNPUSATAST YKPAUHbBI PacroyiaraloT 3HAUUTEIbHBIM moTeHImanioM BIAP, 6osee
MOJTHOE ¥ PAIMOHANBHOE UCIIONb30BAHIE KOTOPBIX CYI[ECTBEHHO BJIHMSIET HA 9KOHOMHUKY MPOM3BOACTBA U
3aIIUTy OKPYJKaiomiell cpebl. K BTOPUYHBIM 3HEPTETUYECKUM PecypcaM KOKCOXUMHUYECKOTO IPOU3BOACTBA
OTHOCSITCSI: TEILIOTA PACKAJIEHHOTO KOKCa, (DU3nvecKas TEIIoTa KOKCOBOTO Ta3a, TEIJIOTA [bIMOBBIX Ta30B
KOKCOBBIX ITeueil, TeII0Ta BOABI CUCTeM OXJIKAeHHS XOJIOAUIbHUKOB, Topiodne rassl [1].

Du3nyecKyo TEIIOTY KOKCOBOTO ra3a OTOMPAIOT HA PasHBIX CTAAUAX OXJakjaeHus (puc. 1): B cTosIKax
KokcoBbIx kamep — ot 700—-800 1o 400 °C; B rasocbopuukax — ot 400 10 80 °C; B epBUYHBIX XOJOAUIbHU-
kax — ot 80 g0 35 °C. Mcnosb3yeTcst Temiora mepBoil u Tperbeit craguit. [ yTunin3anuu TennioThl mep-
BOW CTaJUU CTOSKU 00OPYAYIOT TEIIOOOMEHHUKAMU JIJIS1 TIOJYUEHUsI [lapa, Topsiueil BOJbI, HarpeBa opra-
HUYEeCKUX TeloHocutTeseil. Temmora TpeThell CTaANKM OXJAKAEHUS MPUMEHSIETCS Js MOJ0TPeBa
YJIABJIWBAIONINX PACTBOPOB I[€Xa CEPOOYUCTKM KOKCOBOTO Taza [2].

Ter1oTy JBIMOBBIX Fa30B CHCTEMbI OTOILUIEHHSI KOKCOBBIX MeYell MOKHO U HEOOXOAMMO HCIIOJIb30BATh IS
CHCTEM TEIJIOCHAOKEHNST M TOpsuero BogocHabKeHrst 00heKTOB KOKCOXUMIIPOU3BOACTBA IIyTeM Harpena
BOJIBI B 9KOHOMalizepax.

QDusnyeckas TEMIOTa KOKCA, BBITPYKAEMOTO U3 KaMePbl, MOKET YTUAN3UPOBATHCS MPU €r0 TYIIEHUH.
[IpuMeHeHMe Ha BCeX KOKCOXUMHMYECKUX 3aBOAAX YKPAUHbI MOKPOTO CII0c00a MPUBOAUT K GOJIBIIMM MOTE-
PIM Tellta, cocTaBsionuM 3,8 % Temia packajeHHOro Kokca. Cyxoii cmocob TyIieHUs TTO3BOJISIET YTHIIN-
supoBaTh Gosiee 80 % marHoTO BHAA TemaoThl [3]. OXJaskaeHHEe MIPOUCXOAUT B KaMepe UPKYIUPYIOIIM
WHEPTHBIM Ta30M (a30TOM), KOTOPbIi, HarpeBasich g0 750 °C, mocTymaer B yCTAHOBKH JJISI TIOMyYEHUsI Hapa.
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Pucynok 1 — Texnosorndyeckast cxeMa OTAeJeHMs KOHAeHcANH: 1 — KOKCOBBIE TTeUr; 2 — CTOSK € KJIATaHHON KOPOOKOI;
3 — razocOOpHIK; 4 — cemapaTop; 5 — XOJOAUIbHUK; 6 — HarHeTaTel b, 7 — ajekTpoduibrp; 8, 9, 11 — orcTolHUKY;
10, 12 — Hacocsr; 13 — 60opos.

KoxcoBwiit Ta3z kak ropiounit BOP B HacTosIee BpeMsi UCTIOTH3YIOT B Mapora3oBbix ycraHoBkax (I1TY),
razoTypOuHHBIX ycraHoBkax (I'TY), KoreHepalMOHHBIX YCTAHOBKAX JIJISI TIOJIYYEHUsI 3JIEKTPUIECKON 1
MeXaHWYeCKOW 3HepPrumn.

O[[HI/IM "3 TJIaBHBIX HaHpaB]IeHI/Iﬁ B pemieHnn 3a/ia4 MOBBINICHUA :—)(b(beKTI/IBHOCTI/I, 9KOJIOTUYHOCTU, CHU-
JKEHUsST MaTePUao- U KallMTAJ0EMKOCTH SHEPreTHYECKUX YCTAHOBOK SIBJISIETCSI BHEJPEHIE KOMOMHUPOBAH-
HBIX TapOTa30BbIX YCTaHOBOK [4]. CoBpeMeHHbIEe Ta30Bble JBUTATENH JOCTUTAIOT 3iekTprueckoro KII/L
6osiee 44 %, a B KOT€HEPAIMOHHOM IIUKJIE C YTUJIU3alnell Telia BBIXJIOMHBIX Ta30B cymmapHbiii KII/T co-
crasJsier 6osee 90 %.

HecmoTpst Ha BBICOKYIO 9KOHOMHYHOCTD, IIAPOTa30Bas TEXHOJOTHS TTOKA He MOy MIMPOKOTO PA3BH-
THS B KOKCOXUMUYECKOM cekTope Ykpautbl. V3 13 gefictBytonmx B JloHEIKOH 061aCTH KOKCOXUMUYECKHX
MPEIIPUSITHI TOJBKO 5 OCYIIECTBUJIO TIPOEKT O BHEAPEHHIO AIIaPATOB MCIIOJAb30BaHUs ropioyero BOP.
Ha OAO «3amnopoXKOKC» yCTaHOBJEHbBI KOTJBI-yTHIN3aTOPbI U TypOoreHepatopsl, Ha OAO «AyueBCKuit
Kokcoxnmmyecknil 3aBon» 1 OAO «ABpeeBckuii kokcoxummueckuii 3apoa» — I'TY; Ha OAO «Scunoscknit
kokcoxummueckuit 3aBoa» 5 IITY; Ha OAO «JopaoBCcKMit KOKCOXUMUUECKNH 3aBO» — KOTE€HEPAIMOHHAs
ycraHoBka [5]. B ¢Bowo ouepe/b, MOAEPHU3ANUS TEXHOJOTHIECKUX CXEM M MPOU3BOACTBA CIIOCOOCTBYIOT
YBEJMUYEHUIO TIPOU3BOCTBA KOKca. Tak, 3a sHBaph-oKTAOPh 2010 T. KOKCOXMMUYECKHE 3aBOJBI YBEJIUIUIIH
MPOU3BOACTBO TpoAykiuu Ha 6,9 %. IIpu saTom B okTsi6pe 2010 1. Mpou3BOACTBO KOKCa BBIPOCIO Ha 5,7 %.
VBennuenue BbIpabOTKU KOKCa BjiedeT 3a co00i pocT 00beMoB Bbixoga BIP, orkpbiBas Bee 6oJibliie BO3-
MOJKHOCTHU [JId UX YTUJIU3AIIAU.

[Ipexcrasisier WHTEpeC aHAMU3 3apyOeskHOTO onbiTa yrunusaiuu BOP. B fdnonun u Tepmanuu BHEAPSI-
10T MoHOGouHbie YCTK Gosrbuioit eguanuroil MotHoCThI0 120—170 T/4. OcBoena paboTa KOTIOB-YTH-
JIN3aTOPOB ¢ TOBBIIIEHHBIME HapaMeTPaMU BbIPpabaThIBAEMOTO Iapa. JHEPTHI0 KOKCOBOTO ra3a J0BOJIBHO
[IUPOKO MCIONB3YIOT B Ta30BBIX TYPOMHAX.

Ha saBome Profusa SA, Wcnanus, ¢ aBrycra 1995 roga KOKCoBbIN ras cikuraercst B 12 razoBbIX JABHUTrarte-
asx GE Jenbacher, anexkrpuueckoit momjHoctbio 7,2 MBT.

Ha 3aBoze B Sama de Langreo, McmaHus, ycTaHOBJIEHO [Ba Ta3oBbIX ABuraTess JMS-620 ¢ obieil ajek-
TpU4ecKoit MorHocThio 3 MBrt. [Buraren agantupoBaHbl s paboThl KaK Ha KOKCOBOM rase, Tak M Ha
cMecH B JIi000ii TIPOIOPIUHU ¢ IPUPOAHBIM Ia3oM, TIPH 9TOM IIEPEXofl Ha APYTOH cOCTaB rasa MOKET IIPOBO-
AUThCS 6e3 OCTAaHOBKHU JBUTATEJIS.

C 2000 roma Ha urajbsgHCKOM KokcoBoM 3aBofe Italiana Cocke, e BBIX0Z KOKCOBOTO rasa COCTaBJISIET
38 000 M3 /Tox, paboraer camast GoJIbIIasT TEMJIOIEKTPOCTAHIIMS B JIUTYPUU HA ZaHHOM BHJE TOIUIABA. JTOT
ra3 MCIOJIb3yeTCs HATIOJOBUHY IS TTOJIOTPEBAaHMS KOKCOBBIX Teuel, a ocTajJbHas 4acTh WAET Ha ra3ornop-
mHeBble gBurate i MWM mis BIpabOTKY TeIia U ajeKTpuyectsa [6].
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AHanM3 cnocoboB MCNONb3OBAHMS BTOPUUHBIX SHEPTETMYECKMX PECYPCOB KOKCOXMMMYECKOrO NPOU3BOACTBA

BbIBOAbI

Ha ocHOBe IIPOBEIEHHOTO aHAIM3a OTEYECTBEHHOTO U 3apyOeKHOTO OIbITA UCII0Jb30BaHusT BOP MOXHO
OTMETUTbh, YTO Haubojiee MUPOKO MPUMEHAEMBbIME arlliapaTaMy yTuanu3aiuu BOP ABAAIOTCA KOTABI-YTH-
JIN3ATOPBI, TA30TOPUIHEBBIE [BUTATENHU, Fa30BbIE U HAPOBbIE TYPOUHBI, KOTEHEPAIIMOHHBIE YCTAHOBKU C
[APOTa30BbIM IUKJIOM C BO3MOKHOCTBIO UX KOMOMHUPOBAHHOTO MCIIOJb30BAHUS.

B nameii ctpane Bonpoc o nobieHnn 3G deKTUBHOCTH yTUM3aun BOP pelien Hepl0cTaTOYHO U Tpe-
OyeT 3HAYMTETHHOTO BHUMAaHUS, Pa3pabOTOK B JIAHHON 00/acTH U BHEAPEHUIT HOBOTO BBICOKO3(h(EKTHB-
Horo obopynosanus. IlesecoobpasHo nepeiiTu Ha IpUMEHEHKE CyXoro crocoba Tymenus kokca, KITJ yru-
JIN3AIUY TeIJa PACKAJIEHHOTO0 KOKCa KOTOPOro coctapisgerT 85-92 %, a Takke aKI€eHTUPOBATh BHUMAHUE
Ha cTpouTesibcTBe MUHU TIC ¢ UCOJIb30BAHMEM COBPEMEHHBIX TEXHOJOTUN KOT€HEpaIuu W y THIU3AIUH
cOPOCHOTO TeIlIa ¥ 9HEPTUH T'a30B.

BHespenue ycranoBoK yTuausanuu BOP 1M03BOIUT 3KOHOMUTH OPraHWyY€eCcKoe TPUPOJHOE TOIJIUBO,
(bHAHCOBBIE PECYPCHI, a TaKKe 3HAUYNTETHHO CHU3UTH YPOBEHD 3arPSA3HEHUS] OKPYIKAIOIIEH CPEIbL.
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AHAJII3 CIIOCOBIB BUKOPUCTAHHA BTOPUHHNX EHEPTETUYHUX
PECYPCIB KOKCOXIMIUYHOI'O BUPOBHUNIITBA

Houbachka HamioHaTbHA aKafeMis OYAIBHUITBA 1 apXiTeKTypn

AHami3y€eThCs MOKINBICTD Ta JOIINBHICTh BUKOPUCTAHHS Pi3HUX BH/IIB amaparTiB yTUJIi3ailii BTOpHHHUX
€HEePreTHYHUX PECYPCIB KOKCOXIMITHOT MPOMHUCIOBOCTI 3 METOIO MiABUIIEHHS ¢(DEKTUBHOCTI POOOTH TaHIX
MIANPUEMCTB | 3MEHIIeHHs 3a0pyIHEHb HABKOIMIIHBOIO CEPEIOBHUIIA.

KOKC, BTOPHHHI €eHepreTuyHi pecypcH, ¢isuyHa TerioTa, IMMOBI ra3u, Iapora3oBa TEXHOJIOTIS, Y THI3allis

Z. V. UDOVICHENKO, D. V. SAVICH

METHODS ANALYSIS OF SECONDARY POWER RESOURCES OF CAKE AND
BY-PRODUCT PROCESS

Donbas National Academy of Civil Engineering and Architecture

The paper analyzes the opportunity and advisability of various types of devices for utilization of secondary
power resources of coke and by-product industry to raise operational effectiveness of the enterprises and

decrease environmental pollution and contamination.
coke, secondary energy resources, physical heat, flue gases, combined cycle technology, recycling
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Honbacckasi HAUMOHANBHAS OKABEMMS CTPOUTENLCTBA M APXMTEKTYPbI

UCCIEAOBAHUE NAPAMETPOB OCHOBHbIX JIEMEHTOB
rMAPONMHEBMATUYECKOMA BAKYYMHOM CUCTEMbI KAHANIU3ALIMU B
JIABOPATOPHbLIX YCJNTOBUAX

B craTbe pacCMOTpeEHa CUCTEMaA FHZ[pOHHeBMaTH'—IeCKOﬁ BaKyyMHOﬁ KaHa/JIn3allun KaK aJbT€pHAaTHUBA Ca-
MOTEYHOI CUCTEMeE JJIs1 MaJIbIX HaCEJIEHHBIX ITYHKTOB. [ToxkazaHbl OCHOBHBIE JJOCTOMHCTBaA ﬂaHHOfI CHUCTe-
MBbI. B])IZ[e]IeH])I 3alad UCCJJAENOBaHUA U U3JIOKEHDI [JaHHbIE IKCIIEPUMEHTOB, HAallpaBJIE€HHBIX Ha UX pelie-
Hue. 3KCHepI/IMeHTa]I])HbIM IIYTEM OIIPpEEJICHO, YTO IIPON3BOAUTECIbHOCTD I‘I/IZ[pOHHeBMaTI/I‘wIeCKOI(/’I BaKyyMHOﬁ
CUCTEMDBI KaHaJIM3alluN HAIIPAMYIO 3aBUCUT OT COOTHOIIEHUSI BO/Ia/BOS/IyX B TpaHCHOpTpreMOﬁ CMecCH, a
CKOPOCTDb ABWKEHUA HAMHOTO IIPEBBIMIAECT CAMOOIUNIIAIONTYIO.

THIPONHEBMATHYECKasi BAKY yMHAsl KAHAJM3AIMsI, COOTHOLIEHHE BO/Ia/BO3/TyX, BO/IO-BO3/[yXOBITyCKHOE YCTpOii-
CTBO, BOZIOBO3/IyIIHAS CMECh

AKTYAJIbHOCTb PABOTHI

CeroiHst HEMAJIOBAKHBIM SIBJISIETCST BOIIPOC IIEHTPATM30BAHHON KAHATM3AIUN MAJIbIX HACEJEHHDIX MyHK-
TOB, CeJI, IIOCEJIKOB. Mx kaHa/IM30BaHUE MOYKET OCYHIECTBJIATHCA ABYMA NYTAMU: TPAAUITMOHHBIM — CTPOU-
TEJbCTBO CaMOTCYHbBIX KaHAJMN3aIlMOHHDBIX CeTeﬁ, N HOBATOPCKUM — IIPUMEHEHUE I‘I/IIIPOHHGBM&TI/I‘IGCKOI?I
BaKyyMHOU CHCTEMbI KaHAMIU3anuu. PaccMaTpuBaeMyio CHCTEMY PEKOMEH/IYETCS TIPUMEHSITD TIPH TLJIOCKOM
peJIbe(be MECTHOCTH, BbICOKOM YPOBHE€ T'DYHTOBBIX BO/, B YC/JIOBUAX nepecequHofz’I MECTHOCTU U MECTHOCTU
C 60]IbLHI/IM KOJIMYECTBOM MHIKEHEPHBIX KOMMyHHKaHHﬁ. OCHOBHI)IM TIPENMYIIIECTBOM CUCTEMDBI ABJACTCS
yMEHbBIIIEHIE CTOMMOCTH U BPEMEHU CTPOUTEJIBCTBA, T. K. UCIONb3YIOTCS MAJble JHaMeTPhl TPYyOOIpPOBO-
noB (80—250 mm) [1], a mpokJIagKa BefeTcss Ha MUHUMAIbHO A0omycTUMOi rirybute. KpoMe Toro, cucrema
SIBJISIETCST 3aAKPBITOH, B HEHl OTCYTCTBYIOT CMOTPOBbIE KOJIO/IIBI, & OTPUIATEJIbHOE JIaBJIeHIE B TPYOOIIPOBO-
JIaxX MPEMSITCTBYET yTeYKe CTOKOB. Boicokast ckopocth (ot 3,5 10 5,0 M/c) TpaHCIOPTUPYEMON CMECH BO3-
nyX/Boja B Tpybax mpeaoTBpaiiaeT o6pazoBaHUsT OTJIOKEHUN [2].

AHANN3 NOCNEQHNX UCCNEQOBAHUI 1 MYBNUKALMIA

CucreMa THAPOIMHEBMATHYECKOW BaKyyMHOU KaHajiu3aruu paspaborana B Eporne u CIHIA. TIpeumy-
IECTBA €€ UCTOIb30BAHUS OKA3AHBI MPAKTUYECKUM OIBITOM MPOEKTUPOBAHUS T[EJI0TO Psifia OOBEKTOB MO
Bcemy Mupy. CaMbIMKM H3BECTHBIMU ITPOM3BOIUTENSIME BaKyyMHBIX cucteM siBisiiorcst pupmbl Roediger,
Airvac, ISEKI, xoTtopble UMeOT MHOKeCTBO (husmasoB. Vcnosb3oBaHue JaHHOW CUCTEMBI B YKpawHe celi-
9ac BO3MOKHO TOJIBKO ITyTeM COTPYAHWYECTBA C MHOCTPAHHBIMU (PUPMaMU-M3TOTOBUTESIMHU, HO pacyeT-
Hble TabIUIBI TTAPAMETPOB CUCTEMBI, K COKANEHUIO, HE MMEIOT O cO60i MOIIHOM TeopeTndeckoi 6asnl
MAIOT JINITH OPUEHTHPOBOYHbBIE 3HAYeHNs. TakKe B 9TUX TAOJUIAX TPEACTABIEHBI 3HAYEHWS JIST CTAHIAPT-
HBIX MPOEKTOB (paBHOMEPHOE paclipe/eleHre TOAKIIOYeHN 1 MIOCKIH pesbed MECTHOCTH).

Ilennio paGoTHI ABISIETCS M3YUeHUe 3aKOHOMEPHOCTEH TpoTiecca ABMKEHUST CMeCH BOJIa,/BO3YX MO JeH-
CTBUEM BaKyyMa, a Tak’ke Ha OCHOBAaHUU IIOJIyYEHHBIX JaHHBLIX — CO3/JaHHe MaTeMaTH4YecKOro almapara
JUIST OMMCAHUSI CTOKHBIX THAPOANHAMUIECKUX MPOIECCOB, TIPOUCXOIAIINX B TPYOOTIPOBOIAX BAKyyMHOIT
KaHAJIM3alnu, 0 pa3paboTKa TOYHBIX TaOJUIl 1 HOMOTPAMM JIJIsI PACYETAa BAKYYMHBIX CUCTEM JIJIsI PA3JId-
HBIX CcJIy4aeB IIPOCKTUPOBAHUS B JajbHei1eMm.

© H. W. I'puropenko, 2011
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MceneposaHite napaMeTpoB OCHOBHbIX 31EMEHTOB TMAPONHEBMATUYECKON BAKYYMHOW CUCTEMbI KAHANMM3ALMM ...

OCHOBHOW MATEPUAN

Jlist u3ydeHus: 3aKOHOMEPHOCTE mpolecca B 1aOOPaTOPHBIX YCJIOBUSX CO3/IaHAa MOJIEJb BAaKyyMHOI
CUCTEMDBI KaHa/In3allu, KOTOPadA MO3BOJIAET ONpEeAEeJUTb OCHOBHbBIE TUAPOIIHEBMAaTUYECKUE TTapaMeETPbl
IBIDKEHMs BOZOBO3AYIIHON CMECH I1I0]] ZecTBHEM BakyyMa. Mozeb cocTouT u3 cOOpPHOIl eMKOCTH, BOLO-
BO3/LyXOBIyCKHOTO ycTpoiictBa (BBBY), cetu B Buje muracTMaccoBoro TpyGoIpoBoja AMaMeTpoM 25 MM U
nHon 30 M, pecuBepa M BaKyyMHOTO Hacoca.

Cucrema paboraer 3a cyeT pazHHIlbl aTMOC(HEPHOr0 M BAKyyMMETPUUECKOTO JABJICHUI U PaCUIUPEHUs
BO3/IyXa Kak JIBMKYIIel cuiibl Tpoiiecca. [lepexos ot arMocdhepHOTO [1aBieHrs K BaKyyMy U BIIYCK BO3/yXa
B cucteMy npoucxoaut B BBBY, KoHCTPYKIMS KOTOPOro clienuasbHo paccunTana v pazpabotaHa st yc-
JIOBUH ombiTa. PaGoTaeT BOIO-BO3AIYyXOBIYCKHOE YCTPOMCTBO aBTOMATHUYECKH B MEPHOAMUECKOM PesKUME
10 Mepe HAaKOIJIEHUsT JKUIAKOCTU B COOPHOU €MKOCTH, OTKPHITHE U 3aKPBITHE TIPOUCXOHUT TIPH OIPe/IesieH-
HbIX 3HAUEHUSIX BaKyyMa B CUCTEME€ U TH/[POCTATUUYECKOTO JIABJIEHUS MEePEKAYNBAEMON KUAKOCTH TIepe]l
BBBY. IIpu OTKpBITUH BIIyCKHOTO YCTPOMCTBA MPOUCXOAUT 3a00P KUAKOCTH M BO3JyXa B ONpPEIeCHHOM
COOTHOIIEHNM N MHTECHCUBHOE NX JABUKEHHEC IIO pr6OHpOBOI[y.

VccnenoBaHUsIME yCTAaHOBJIEHO, YTO 3((HEKTUBHOCTH PabOThl CUCTEMBI 3aBUCUT OT COOTHOIIEHUS Pac-
X0/1a IMepeKaynBaeMOil KUAKOCTH 1 H0jlaBaeMoro Bo3ayxa Q /Q . B mabopaTOpHEIX YCIOBHAX TOMyYeHbI
JQHHBIE O TOM, YTO HAUOOJIBIIHE CKOPOCTH BOJOBO3AYIIHON cMecH Tpu ucrosb3oBanu BBBY paspabo-
TaHHOI HaMM KOHCTPYKIMH, JocTHraioTes npu coornomenun Q /Q = 0,35. Touky skcTpeMyMa cKOpPOCTH
YCJIOBHO MOKHO Ha3BaTh KPUTHYECKOW. B KPUTHYECKON TOUKE OCTUTAIOTCS CKOPOCTH BOJOBO3/LYNIHON CMe-
cu 2,00 M/c, ipu aTOM pacxoj paboueil KugaKoctu coctaisier okoso 0,90 m®/4. Tpaduueckoe oTobpakeHue
JAHHBIX 9KCIEPUMEHTA TTOKa3aHO HA PUCYHKE.

CKOpOCTb ABUKCHUA BOI{OBOI})IyllIHOﬁ CMeECH B 3aBUCHMOCTH 0T
COOTHOIICHUA )KPI}IKOCTL/BOI}I{yX

2,5

—&— P=4m

CKopocTh IBUKEHHS BOAOBO3AYLIH
cMecH 1o TPyOonmpoBoay v, M/c

0 ‘ ‘ ‘ : :
0 0,1 0,2 0,3 0,4 0,5 0,6
CooTHoIIe HHE KUAKOCTH/BO3AYX, QxK/QB

PucyHok — 3aBucuMocTb CKOPOCTH /IBUKEHHS BOJOBO3AYIIHOI CMECH OT COOTHOMIEHUS *KUAKOCTb/BO3/YX LI IJIACT-
MaCCOBOTO TPyOOIPOBO/A AUAMETPOM 25 MM IIpH BakyyMe P = 4 M 1 [pu HCII0JB30BAHUI BOJO-BO3/IyXOBIIYCKHOTO
ycTpolicTBa.

ITpu coornomennax Menpmux Q /Q = 0,35 BO3AyX 3amo/IHACT IPAKTHYECKH Bee cedenue Tpy6ompoBo-
lla, HapyllaeTcs CIIOMIHOCTb IIOTOKA M PacXofl KUJKOCTU CHUXKaeTcs. B 9TOM ciydae CKOPOCTb BO3JyXa
3HAYUTEJNbHO IIPEBBINIAECT CKOPOCTb ABMKEHUS KUJAKOCTH.

[Tocse KPUTHYECKOH TOYKH CKOPOCTH ABUKEHMSI pabodelt KUAKOCTH ¥ BO3AYXa MPUOTU3UTETHHO PaB-
Hbl. Pacxos Bojbl yBeau4uBaeTcs, HO IIOTepu Halopa Ha TPAHCIOPTUPOBAHME CMECH CYIECTBEHHO BO3pa-
CTAIOT, U3-32 YeT0 CHIKAIOTCS CKOPOCTH JABYIKEHUS BOJOBO3AYUIHOWM cMech. JTO CBS3aHO C T€M, YTO COTIPO-
TUBJIEHNE BOIBI 3HAYNTENHHO HOJIBINE, YeM COTPOTHBIEHNE BO3AYXA.
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Taxum 06pasom, B xojie JabOPATOPHBIX UCCJAEIOBAHUN YCTAHOBJIEHO:

— IPOU3BOJUTEIHHOCTD CUCTEMBI 3aBUCUT OT BEJIMYMHBI BAKYYMMETPUUYECKOTO JIABICHUSA B CUCTEME;

— JUIsI TIJTACTMACCOBOTO TPYOOIIPOBO/IA IMAMETPOM 25 MM MAKCHMAJTbHbBIE CKOPOCTU JBHKEHUSI BOJOBO3-
JyIIHO} CMeCH JIOCTUIHYTBI IIPY COOTHOIIEHUM KUJKOCTb/Bo3ayx Q /Q = 0,35 npu Bakyyme paBHOM 4 M;

— TpUBEIEHHBIE aPIYMEHTHl yOeUTEIbHO MOKA3bIBAIOT TIPUBJIEKATENbHOCTh BAKYYMHONW CHCTEMBI Ka-
HAJIM3AIUN TIepejl CAaMOTEYHON /IJis MaJIbIX HACEJEHHBIX MyHKTOB.
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H. I. TPUTOPEHKO

JOCJITIJKEHHA ITAPAMETPIB OCHOBHUX EJIEMEHTIB
TTIIPOTHEBMATUYHOT BAKYYMHOT CUCTEMU KAHAJII3AIIIT B
JIABOPATOPHUX YMOBAX

Houbachka HamioHATbHA aKafeMis OYAIBHUITBA 1 apXiTeKTypn

B cTarTi po3riisHyTO cHUCTEMY TiZIPOITHEBMATUYHOI BAKYYMHOI KaHaJIi3allil SK aJbTepHATUBY CaMOILINBHIH
CHCTEeMI [T MaIuX HaceJeHUX MyHKTIB. [lokazano ocHOBHI mepeBarn maHoi cuctemu. BuaineHo 3amady moc-
JIKeHHS Ta BUKJIA/IeH] 1aHi eKCIIepIMeHTIB, CIPSIMOBAaHUX Ha iX BupimeHHs. [IlnsgxoM excriepuMeHTy BBU3-
HAYeHo, 110 MPOAYKTHBHICTD TiIPOITHEBMATHYHOI BAKYYMHOI CHCTEMH KaHAJIi3allil 6e310CepeHbo 3aTeRKNTh
Bi/l CTTIBBITHOTIIEHHST BO/IA,/TIOBITPST B CYMIlITi, IO TPAHCIOPTYETHCS, a MBUAKICTH PyXy Habarato MepeBuILye
CaMOOYHUCHY.

riZipoNHeBMaTHYHA BaKyyMHA KaHaJli3allisl, CHiBBiJHOIIEHHS BO/Ia,/TIOBITPS1, BOJAO-TIOBITPEBITY CKHUI1 IPUCTPIi,
BOJIOIOBITPSIHA CYMIII

N. I. GRIGORENKO

STUDY OF PARAMETERS OF PRINCIPLE ELEMENTS OF HYDRAULIC AND
PNEUMATIC VACUUM SEWAGE DISPOSAL SYSTEM IN THE LABORATORY
Donbas National Academy of Civil Engineering and Architecture

The article presents the hydraulic and pneumatic vacuum sewage disposal system as an alternative to the
gravity flow system for rural communities. The key merits of the system have been exposed by the article.
The problems under consideration have been presented and the experimental data oriented to their solution
have been given. The experiments have determined that the hydraulic and pneumatic vacuum sewage disposal
system capacity depends directly on the water-air ratio in the transported mixture but the flow velocity is
considerably greater than the self-cleaning one.

hydraulic and pneumatic vacuum sewage disposal system, water-air ratio, water-air input device, water-
air mixture
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MOJAENIMPOBAHMUE BO3AENCTBUA XJIOPCOAEP)XALLUX PEATEHTOB
HA NMJIACTUKOBbDIE TPYBbI

B crarpe onucan pacueT OCHOBHBIX ITapaAMETPOB [JI ITPOBEACHUSA YCKOPEHHBIX WCIIBITAHUI Ha orpenejgeHue
CPOKa C]Iy)KébI pr6 13 MOJMUITUJIEHA, KOTOPbIE€ HAXOAATCA MO BOSZ[efICTBHeM XJIopa. ZIJIH TIpOBENEHUA IK-
CIIEPUMEHTA CO3/1aHa MOJIEJIb IKCILJIyaTallun pr6OHp0BO/IOB.

OKHCJIUTEH, IUIACTUKOBbIE TPYObI, IpaBuiio Bant-Todda, 3akoH aeiicTBy0npx Macc, BeCOBasi CKOPOCTb Macco-
nepeaavn

OOPMVYINNPOBKA TMPOBJIEMbI

Jlnst Toro uTOOBI Bojia MOTJIa OBITH MPUTOAHON JJISl MThsI, OHA 06pabaThiBaeTCs Ae3NHOUIUPYONIAM
CPENCTBOM — XJIOPOM. VI3BECTHO, YTO XJIOP SIBJSIETCS CUIBHBIM OKWCTUTENEM AK€ B CPABHUTENHHO He-
GOTBITNX KOMNYECTBAX, UCIOIB3YEMBIX JIJIsT 00pabOTKH TUTHEBOH BOALI. B mocaeHee BpeMst IIMTMPOKOe MPH-
MeHEHHE B BOJOCHAOKEHUH TOJIYYUIN TTOJMMEDPHbBIe TPYOBI, B YACTHOCTH — MOJMATHUJIEH. A BOJIa, COepsKa-
1ast XJI0P, BCET/IA OKA3bIBAET HETATUBHOE BO3EHCTBIE HA CPOK CIYKOBI 1 KadecTBO TpyD. [loaTomy, n3yuenue
JAHHOW TeMBI SIBJISIETCS HA CETOAHSIIHUN JIeHb BeChMa aKTyabHbIM.

AHANN3 NOCNEQHNX UCCNEQOBAHUI 1 MYBNUKALMIA

B HayuHy0 pa3paboTKy BBINIEYTOMSIHYTOM IPOOJIEMbl BHECJIU BeCOMBIH BKaj yueHble u3 Poccun u CIITA.
Boutn mposesenst uctbitaius Tpyd PP, PVC u PEX B cratnuecKuX yCIOBUSIX TPH BBICOKUX KOHIIEHTPAIH-
ax xqopa [1, 2].

LENb CTATbW

CosmaTh MO/IETh TMHAMIYECKOTO TPOIECCA HKCIIYATAIIMY TOJUITHIEHOBONH TPYOBI B JTaOOPATOPHBIX
YCJIOBUSAX ¢ TPUMEHEHNEM BOJIOTIPOBOIHON BOJIBI M M3YUYUTh BO3/ICHCTBYE XJIOpa HA Hee.

OCHOBHOW MATEPUAN

Jlist MozleTMpOBaHKs IKCIIEPUMEHTAJIbHON YCTAHOBKHM, a TaK:Ke ISl OIIEHKU PE3yJIbTaTOB IKCIEPUMEH-
Ta HEOOXOAMMO PACCUYUTATH COOTHOIIEHME OIPEETEHHBIX T€OMETPHUECKUX Pa3MEPOB U TEXHOJIOTHUYECKHX
TTapaMeTpoB PabOTHI PEATBHBIX W HKCIEPUMEHTATBHBIX 00pasoB TPYOOTPOBOIOB.

B naGopaTopHO#l ycTaHOBKE MCIIOMB3YIOTCS TPYObI Pa3HBIX TPOU3BOIUTEINEH ¢ OMMHAKOBBIM THAMETPOM.

TouHoe MO/IeTMPOBAHUE TOCTATOYHO CJAOKHBIN Tpotiecc. st yIPOIeHUsT MBI BOCTIOIb30BAIHCH OOTIUM
npaswiom Barr-Todda |3 ]: npu nosvuuenuu memnepamyput na xasxcovie 10 2padycos KoHcmanma cKopocmu 20MozeHHol
AeMEHMAPHOLL peakuuu yeenuuusaemes 6 2—4 pasa.

YpaBHeHMEe, KOTOPOE ONUCHIBAET JIAHHOE MTPABUJIO, CJAEyIONIee:

At

V=V, -y, At =T, T, (1,2)
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rne V., V, — CKOPOCTH peakiuu Npu COOTBETCTBYIOmuUX TeMneparypax T, u T, M/c;
T, — Temneparypa Bonnl B Tpy6onposoze, “C (mpunumaem T, = 15 °C);
T, — Temneparypa Boabl B ycranoske, “C (npunumaem T, = 60 °C);

Y — TeMiepaTypHblil koaduiment peaxkiun (Y = 2—4, npuHuMaeM Y = 2).

45

At=T —T,=60—-15=45 V, =V,-21° =22,6-V,. (3, 4)

W3BectHo, yeM GoJibllle KOHI[EHTPAIUA PearupyIoNIkX BEIIECTB, TeM OOJbIle CKOPOCTh XUMUYECKOI pe-
AKIU U,

KonteHTpaInio ocTaTouHOro XJI0pa, KOTOPast AOJKHA COAEP/KATHCS B YCTAHOBKE, BHIUMCIIMIIU 110 3AK0-
HY JIEUCTBYONTUX Mace |3 ]: ckopocmb xumuueckoi peakiyuu nponopuuoHaibHa npousee0eniio KOHUeHMpPauuil peazupy -
TOULUX BEULECING, B3SMBLY. 6 CINENEHSIX. PABHBIX UX KOIDOUUUEHMAM 8 YPABHEHUU PEAKUULL.

V,=k-C, -C:

x12

V,=k-C,-C?

x2

(5, 6)

rae  k — KOHCTAHTa CKOPOCTU PEaKIINH;
V,, V, — CKOpOCTb XUMMYECKNX PEaKInii, m/c;
C, — KOHIEHTpalys HOJMMEPOB;
C,,, C,,~ KOHIIEHTpaII XJIOpPa COOTBETCTBEHHO B TPYOOIPOBOJE U yCTAHOBKE, MT/J (HpUHIMA-
em C,, = 0,5 mr/m);

|4 V.
k-C,=k-C,=>—1=—2 )
CX]2 CX22
C 2 2
V,=V,- X3 =V, X, :22,6-V0-i (8)
(:Xl2 X CXI

[MozcTaBisiss B MOJAy4YeHHYO (DOPMYJTYy U3BECTHBIE MaHHbIE, HAXOAMM HEOOXOAMMYK HaM KOHI[EHTPAIHO
XJIOpa paBHYIO 2,3 MT/JL.

[l7151 BBITIOJTHEHUST TEPMOAIMHAMIYECKUX YCJIOBUI MBI IIPUMEHUM TaKue 1oKa3aTesin, Kak uncio PeitHomb -
ca u yucyo [IpanaTus.

Hucao PeiitHonbaca — KpUTEpuil, oNpenessionuil THAPOJNHAMUYECKE XapaKTePUCTUKU JABUKEHNS
BO/IbI.

Yucao [IpanaTias — oleHUBAET TEIJIOMPOBOIHOCTD CPEIBI.

TenonpoBOIHOCTh HEPA3PBIBHO CBA3aHA € TIPOIECCOM MacCOTIepe/iaul, BeCOBasi CKOPOCTh KOTOPOIl OTI-
penensercs o dopmye [4]:

g =0,021-Re** - Pr®*. i” /. 9)
rme Re=V-d/v—uucno PelitHosnb/ca;
V — cKOpoCTh IBUKEHUST BOIBI B TPyOOIIPOBOJE, M/C;
d — muamerp TpybOIPOBOIA, M;
v — KHHEMAaTHYeCKasl BSI3KOCTb CPEibl, M%/c;
Pr=v/x — uncao [Ipanarnsg;
X — koadunuenT TemMepaTyponpoBogHoOCcTH, M2/ C;
C, — KOHIEHTpalus XJI0pa B BOIE, MI/JT;
L — nuddysnonnbii caoi, M:
30-d A
L—Re_4.f,f—4; (10, 11)

/I — xoapdurment MosekyasspHoit auddysun, m?/c.

m
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Koadbdunuent monexyaspuoit nuddysun onpenesnsercs mocpeacTBoM ypaBuenus CTokca-IJHIITelHA:

T
= k . _’
A, o (12)
rae  k — mocrostHHas boabnmana (k = 1,38-103 [[:x/K);
T — temneparypa pactBopa, °C;
7 — paayc YacTHIIBI, M;
M — IUHAMUYECKAs BSI3KOCTD cpefbl, [la-c.

[IpupaBHuBas peasbHble U IKCIIEPUMEHTANbHbIE yCI0BU 110 dopmyse 9 mpu temneparypax 15 u 60 °C,
oIpejieJIcHbI OCHOBHBIE TTAPaMETPBhI, IPUBEIECHHBIE B TaOJIHIIE.

[To pesyJibTaTaM PacyeToB OINpejleeHa TPOU3BOUTENbHOCTD M MOL0OPaH HACOC.

Ha pucynke mokazano ¢oto coOpaHHON yCTaHOBKH.

Tabauua — PesysbraThl pacueTa TEXHOJIOIMYECKHUX
napameTpoB paGoThl PeabHbIX U
9KCIEPUMEHTANBHBIX 06Pa3IoB TPyOOIPOBOAOB

OKclepuMeH-
PeanbHubie
TaIbHbIE
Re= 44523 12445
Pr= 7,8 2»4
I, MP/c = 7,3-1071° 2,65:107
C/L= 7,04 9,7
v. Mlc = 1.27 0.12 Pucynok — YcTaHOBKA TEPMOXUMHIIECKOTO
? ’ ’ UCIBITAHUS [OJIUITUIEHOBBIX TPYOOIIPOBOIOB.

BbIBOAbI

1. Jlyist ucupITAaHUN TIPOBOAMMBIX PAHEE, CO3MABAINCH CTATUYECKUE YCIOBUSI, KOTOPbIe He TTOJHOIIEHHO
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YeCKUe yCJIOBUSL.

2. Ha ocHOBaHWM pacyeToB Mop00paHa KOHIEHTPAIMS XJI0pa, TeMIEPaTypa, CKOPOCTh, KOTOPBIE TT03BO-
JITIOT COKPATUTh CPOK ucmbitanus ¢ 50 jer xo 30 cyTok.

3. PaspaboTtana KOHCTPYKIMS MOJEJN 9KCILTYaTalluu MOJUITUIECHOBON TPyObl.
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[Tonyveno 28.02.2011

Mamepianu X Mixcnapoonoi nayxoeoi xongpepenyii MoI0OUX 6ueHUx, acnipanmis i cmydenmic 115



JI. . Cnes, A. 1O. Cmetanuna, H. A. fpemko, B. I Wepbatb

JI. T. CJIbO3 4 O. 10. CMETAHIHA » H. O. APEMKO # B. I. IIEPEAHb
BIIJINB XJIOPBMICHINX PEATEHTIB HA IIJIACTUKOBI TPYBU
* lJonbachbka HalioHanbHa akageMia OyaiBauursa i apxitektypu, " Kommanis «Ilonimmactuks>

V crarti onucaHuil po3paxyHOK OCHOBHUX MapaMeTPiB i MPOBEAEHHS MPUCKOPEHUX BUIPOOYBaHb Ha
BU3HAYEHHs TEPMiHY cay:k0Ou TpyO 3 MOJeTUuneny, sSiki 3HaXOAATHCSL il BILIMBOM XJIOpy. [ljis mpoBeneHHs
eKCIIEPUMEHTY CTBOPEHO MOJEb eKCILIyaTallii TpyOomTpoBOIiB.

OKHCJIIOBaYi, IJIACTHKOBI TPYOH, mpasuiio Bant-Todda, 3aKoH airounx Mac, Barosa MBHAKICTH Maconepeaadi

L. G. SLEZ *, A. YU. SMETANINA # N. A. YAREMKO ? V. G. SCHERBAN ®
SIMULATION OF CHLORINE-CONTAINING AGENTS EFFECT ON PLASTIC
PIPES

*Donbas National Academy of Civil Engineering and Architecture, ® «Polyplastic> company

The paper presents the analysis of the basic parameters for accelerated testing to determine the lifetime of
polyethylene pipes exposed to chlorine. Operational simulation of the pipelines has been made for the
performance of the experiment.

oxidants, plastic pipes, Van't Hoff law, mass action law, weight rate of mass transfer
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HoHbacbka HauioHanbHa akapemisn ByaisHULTBA | apXiTeKTypu

BU3HAYEHHS ONTUMAJIbHUX NAPAMETPIB NMPOLIECY MIAFOTOBKU
AKTUBHOI MACM BIAMNPALbOBAHUX CBUHLLEBO-KUCJTIOTHUX
AKYMYJISITOPIB AO YTUNMI3ALII ENIEKTPOXIMIYHMM METOAOM Y
JIYDKHOMY EJIEKTPOJITI

VY cTaTTi 06TPYHTOBAHO HEMOIIMIBHICTH BUKOPUCTAHHS MPOMETATYPTilHIX METO/IIB /TSI IepepoOKY aHOIHO-
ro uwiamy. B po6oTi po3pobiieHo i peasizoBaHO IJIaH €KCIIEPUMEHTY /i BUBYEHHS (DAKTOPIB, SIKi BIJIUBAIOTH
Ha eeKTUBHICTD Ipoliecy 0OPOOKU aKTHBHOI Macy PO3YUHOM CYJbMiAy HATPIO €1EKTPOXIMIUHUM METOAOM.
BusHauyeHo onTUMAbHI YMOBU BeJIeHHS MPOIECY BiIHOBJIEHHS JIBOOKKCY CBUHIIIO, 1[0 MICTUTHCS] B aKTHBHI
Maci akyMyJIsITopa, y po3unHi Cy abGdiny HaTpiio. Y cTaTTi TaKoK HaBeJeHa CXeMa TepepoOKH BifmpanboBa-
HUX CBUHIIEBO-KUCJIOTHUX aKYMYJISITOPIB €JIEKTPOXIMIYHUM METOIOM Y JIY’KHOMY €JIeKTPOJIITI.

nepepo0Ka BiMIpabOBaHUX CBMHIIEBO-KHCIOTHHX aKyMYJISITOPIB, aKTHBHA Maca, lapaMeTpH ONThMi3allii mpoie-
cy 00po0OkH, cynbdia HaTpiio

BCTVII

3a ocraHHI Yyac po3pobJIEHO HOCHTh HaraTto TEXHOJIOTIN mepepoOKy MJIACTHH i aKTHBHOI MacH, pereHe-
paiii eJeKTPOJIITY BifpallbOBaHUX CBUHIIEBO-KHCJAOTHUX akymyastopis (BCKA). Haiibinbi mepcrek-
TUBHUMH € €JEKTPOXIMiuHI MeTOMH MepepoOKH, IKi J03BOJISIOTh OTPUMYBATH CBUHEIh BUCOKOI SIKOCTI i €
Gimpin ekosorivuHo Ge3medHuMN Ta e(eKTUBHUMHU Y TOPIBHSHHI 3 mipomeTamypriiaumu [1].

B stkocTi €1eKTpOJIiTIB MOKYTh BUKOPUCTOBYBATUCS SIK JIYAKHI, Tak i KUCJIOTHI enekTposit. Ipobie-
MO0 BUKOPUCTAHHSI KUCJIOTHUX €JeKTPOJITIB € iX TOKCUYHICTB.

3TiIHO 3 JiTepaTypHUMHU JIAHUMHU OTPUMAHHS CBWHIIO 3 JIYKHUX €JIEKTPOJITIB HEAOMJIBHO, TOMY 3 JIYK-
HOTO €JIEKTPOJIITY MPOTIOHYEThCS OTPUMYBATU JABOOKUC CBUHINO. TaK SK JABOOKWC CBUHINO HE PO3UNHSIETH-
cs y GimbuIoCTi pO3UMHIB, SAKi MPUAATHI /I BUIy4YeHHS CBHHIO, CJIiJl UIyKaTH UIIAXH 1714 nepesony PbO,
B po3umH [2].

VY 3B’I3Ky 3 IIMM METOM0 JOCJiIsKEHb Oy10 BUBYEHHS (GaKTOPIB, K BIVIMBAIOTh Ha €(DEKTUBHICTD IIPOIIE-
Cy BIZIHOBJIEHHSI IBOOKWCY CBMHIIIO, 110 MICTUTHCSI B aKTUBHIN Maci akyMyJisiTopa Ta BUSHAUYEHHS ONTHMAJb-
HUX YMOB BeJIEHHS TIPOIIECY.

METOAWKA OOCHIAXEHHA

Buxomsaun 3 icHyounx npobiem mepepoOKy aKTUBHOI MACH, TIPOTIOHYETHCST HACTYITHA CXeMa MepPepoOKH
BCKA, ska 306paxena Ha pucynky. CrouaTky akTuBHa Maca pearye 3 posunnoM Na,S, yrsopioioun PbO.
Jlani PbSO, posunnsgerscs y posunni NaOH, akuit nigxoauts ana orpumanna Pb(OH), erexrpoximiu-
HIM MeTozioM. Takum umHoM, monepesis 06pobka akTHBHOI Mach 103BoJisie Busydatn PbO, 3a momomoroio
eJIEKTPOJIi3Y 3 JYKHOTO eJeKTPOJITY.

3anporoHoBaHa CXeMa J03BOJISIE OHOYACHO POSYMHITH 3a3/aJIeTiib TOAPIOHENHY i MATOTOBIEHY aKTUBHY
Macy i OCaIKyBaTH Ha aHOJAX ABOOKUC CBUHINIO 3 JIY5KHOTO eIeKTposiTy. Croci6 mAToTOBKH aKTHBHOI Mach
PO3pobIIeHNiT Ha TMiICTaBl JiTepaTypHUX AaHUX [3] Ta iCHyIOUMX HAaTEHTIB i aZanToBaHUU st e(eKTUBHOI
pPoGOTH 3aIPOMOHOBAHOI TEXHOJOTTYHOI CXEMHU.

© I E. Kysnuemnosa, O. I. Cepaiok, O. M. becenina, 2011
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PucyHok — 3anpoIoHOBaHa TEXHOJIOTIUHA cxeMa repepoOku aHogroro miamy BCKA.

¥ pobori 6yJ10 BUBHAYEHO ONTUMAJbHI YMOBH MpoOIecy 0OpPOOKH aKTUBHOI MacH, sika MiCTHTh [BOOKKC
CBUHITIO y PO3UMHi cynbpdiny HaTpifo.

Jlng oninkn edexTuBHOCTI 06pOOKH MmTaMy ToryBamu posunnu Na,S B kimbkocri 19,2 T na 1 T Hasinry-
Bauus 3 popaBanusiM 30%-ro pozunny NaOH i3 pospaxyuky 10 mu za 1 r nasimyBanus. ¥ xoxi excriepu-
MEHTY aKTHBHY Macy MOKPHBAJU PO3YMHOM CyJsbdiay Harpio. Jlocaiam mpoBoauin Ha 1abopaTopHiil yc-
TAHOBIII, 110 CKJIAJAETCA 31 CKIAHOI KOHIYHOI K010 MicTKicTio 250 M1, 3a0€311e4eH00 MeTaIeBO0 SKiPHOIO
Mmimnankowo. TeMeparypy posuuHy JJst 0OpOOKHM aKTHBHOI Mach MiATPUMYBAJIU Ha 3aaHOMY PIiBHI 3a J0-
MTOMOTOI0 TOBITPSIHOTO TEPMOCTATA.

[l BUSHAYEHHS BOOKUCY CBUHIIO B CBUHIIEBOMY CYPHKY /[0 €KCIEPUMEHTY Ta IiCJs 3aCTOCOBYBAIN
MOIOMETPUIHUI METO]I.

Hamu 6ysi0 po3pobJieHo i peasi3oBaHO IJIaH €KCIIEPUMEHTY JIJisi BUBYEHHST (haKTOPIB, SIKi BIIMBAIOTH Ha
edexTuBHiCTh TpoIecy 06pobKH akTHBHOI Macu posunuom Na,S: X, — Temmeparypa po3unuy cy/abdiny
natpiio, “C; X, — 4ac peakuii, rox.; X, — KOHIIEHTpalisd po3unHy cyabginy narpiio na 1 r mamy, r [4].

B pesyabrati mpoBezieHHS 8 NOCTifiB BCTAHOBJIEHO, 1[0 KPallli Pe3yJabTaTH CIIOCTEPITAIOTHCS 32 YMOB
nocuigzy Ne 1, mo Biamosimzae temmeparypi pogunny cyabdixy narpiio 50 °C, yacy peakiiii 2 TOAUHU Ta KOH-
HenTpailii posunny cyibdiny xarpiio 19,2 r na 1 r akTuBHOI Macu, ase He focsiraetbest edextushicts 100 %.
PiBuauHa perpecii HaOyBae BUTJISLY:

7 =97,0908 +1,5039x, — 0,8102x,x, +1,4918x,x, ;.

3 piBHSAHHS perpecii BUAHO, 10 3 HaKTOPiB HAUGLIBIINI BIUIMB 3ifiCHIOE TeMIlepaTypa, ToMy 0yJIo mpuii-
HSITO PillleHHST POBECTH JOJaTKOBE BapiloBaHHs TeMiiepatypu Ha 10 °C 3a yMOB He3MiHHUMX Yacy peakirii
(2 roauHM) Ta KOHIEHTpallii posunHy cyabdiny Harpito (19,2 T Ha 1 r akTuBHOI Macu). Y TabIuUIl MOZAHO
pe3yIbTaTh AOCTIIKEHHS 32 MIAHOM.
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BusHaueHHs onTUMANbHMUX NApAMeTpiB NpoLecy NiAroTOBKM GKTMBHOT MACKM BIANPALbOBAHMX CBUHLEBO-KMCNOTHMX OKYMYNATOPIB ...

TaGmmug — PesynbraTi peasisaliii eKCIepUMEHTY 3a IJIAHOM Ta PyXy 3a IPagicHTOM

) ®dakropu ITapamerp ontumizarii
Howmep nocniny X, X, X yi
1 + + + 99,4371
2 + + - 97,0585
3 + - + 98,505
4 - + + 95,814
5 - - + 97,608
6 - + - 97,907
7 + - - 99,378
8 - - - 91,0185
Kpok 3minn X 10 - -
9 60 2 19,2 98,505
10 70 2 19,2 100
11 80 2 19,2 100

3 TabiuIl BUIHO, 0 HAWOIIBIIY BEJIMYMHY CTYMEHIO BifIHOBJIEHHS ABOOKKCY cBuHIO (100 %) BraeTbest
nocsirt 32 yMoB focrigy Ne 10, sskuil Binnosizae Temmnepatypi posuuny cynabdiny narpio 70 °C, yacy pe-
aKIlii 2 TOAMHY, KOHI[EHTPaIlil po3unHy cyibdiny Harpito 19,2 r #a 1 v aktuBHOI Macu. [Togasbiie 36ibIIeHHST

TeMIlepaTypu He/OolliJbHe.

BUCHOBKW

Ha ocHoBi ananizy ampiophoi indopmariii mpo npoitec migrotroBku aktuaoi macu BCKA no ytumizarii
€JIEKTPOXIMITHUM METOJIOM Y JIYKHOMY €JIeKTpoJiTi Oysru BisiOpani (hakTopw, 110 BU3HAYAOTH mpolec. B
XO/Ii peaizarliii NJIaHyBaHHS BCTAHOBJEHO ONTHUMAJbHI YMOBU IIPOBE/EHHS TPOIIECY.
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N. 9. KY3HEIIOBA, A. 1. CEPAIOK, O. M. BECEJJUHA

OIIPEAEJIEHUNE OIITUMAJIbHBIX ITAPAMETPOB ITPOIIECCA

IMMOATOTOBKM AKTUBHOI MACCBHI OTPABOTAHHBIX

CBUHILOBO-KNCJ/JIOTHBIX AKKYMYJIATOPOB K YTUJ/IN3AILIU
QJIEKTPOXVMMUYECKUM METO/JZOM B IIEJIOYHOM 3JIEKTPOJIUTE

ﬂOH6aCCKa§I HalMOHaJIbHaA aKaJeMUA CTPOUTEIbCTBA U aPXUTEKTYPbI

B craTtbe 060cHOBaHA HENEneco06pa3sHOCTh MCIOIb30BAHUS IJIs1 epepaboTKN aHOAHOTO MIJIaMa MTHPOMe-
TAJLTYPTHIECKUX METO0B. B paboTe paspaboran u peajM30BaH IJIAH HKCIEPUMEHTA JJIS U3YUYeHUs (HaKTo-
POB, BAUAIOMUX Ha 9(DHEKTUBHOCTD Mpolecca mepepaboTKN aKTHBHON MacChl pacTBOPOM CyJIbduaa Ha-
TpUS 2JNEeKTPOXUMHUYeCKUM MeTonoM. OrpeseseHbl ONTHUMAaJbHBIE YCJIOBUS BeJeHHUs Mpollecca
BOCCTAHOBJIEHUS JIBYOKHCH CBWHIIA, COJIEPSKAIIErocsl B aKTUBHON Macce aKKyMyJIITOPa B PaCTBOPE CYJIb-
¢uma HaTpus. B crarbe TaksKe mpUBeAEHa cxeMa mepepaboTKH OTpaGOTaHHBIX CBUHIIOBO-KHUCJIOTHBIX aKKY-

MYJIATOPOB JIEKTPOXUMHUYECKUM METO/IOM B IIEJTOYHOM IJIEKTPOJIUTE.

nepepaﬁoTKa O’I'paﬁOTaHHI)IX CBUHILIOBO-KHCJ/JIOTHBIX dKKYMYJISITOPOB, aKTUBHAS Macca, lIapaMeTpbl OIITUMU3AITUN

npolecca nepepadoTKH, CyIbhuI HATPUS
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I. E. Kysneuosa, O. |. Cepatok, O. M. beceaina

I. E. KUZNECOVA, A. 1. SERDUK, O. M. BESEDINA

DETERMINATION OF OPTIMUM VARIABLES OF PREPARATION PROCESS OF
ACTIVE MATERIALS OF EXHAUSTED LEAD-ACID CELLS TO WASTE
RECOVERY BY ELECTROCHEMICAL METHOD IN ALKALINE
ELECTROLYTE

Donbas National Academy of Civil Engineering and Architecture

The paper proves the pyrometallurgical method to be unsuitable for anode sludge processing. The
experimental design for study of the agents impacting on the processing efficacy of the active materials
with sodium sulfide solution by electrochemical method has been worked out and implemented in the paper.
The optimum conditions of a reduction process of lead dioxide containing in the cell active materials in
sodium sulfide solution. The paper has also presented the lead-acid cell processing diagram by electrochemical
method in alkaline electrolyte.

lead-acid cells processing, active material, variables optimization of processing, sodium sulfide
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HOHEACKOT HALIOHANLHOI AKAREMIT 5Y/U BHHLTBA | APKITEKTYPH

YK 691.002.8

C.1. NABAJIKO, O. A. BIHIYEHKO

HoHbacbka HauioHanbHa akapemisn ByaisHULTBA | apXiTeKTypu

AOCNIAXEHHS EKOJIOrNYHOI AOUUIbHOCTI 3ACTOCYBAHHS MENET
B 1KOCTI BIOMNAJIUBA

PosrasnyTo cTaH i mepcmekTHBY 3aCTOCYBAaHHS albTepPHATHBHUX JKepesl eHeprii B YKpaiHi, 30kpeMa mene —
TIPECOBAHNX TPAHYJ, O/IePKYBAHNX 3 BiIXO/IB IePEBUHM Ta CiTbCHKOTOCTIOAAPChKOi mpoaykiii. O1iHeHO eKo-
JIOTIYHI HACTIZKY CHATIOBAHH TMeJeT Ha OCHOBI PO3PaXyHKIB BATOBUX BUKH/IIB 3a0PYAHIOIOUNX PEUOBIH.
[Tokasani exosoriuHi epeBary mesieT B MOPIBHAHHI 3 BYTIJUISAM i IPUPOAHNUM Ia30M. 3allpOIIOHOBAHO OMTH-
MaJIbHUI THIT KOTJIB JIsI CMIATIOBAHHS allbTePHATHBHOTO BU/Y IAJHUBa, 30KpeMa ra3oreHepaToOpHi KOTJIH 3
TMiPOTi3HUM THIIOM TOPIiHHS.

aJIbTePHATHBHI JKEpeJia eHepril, meJeTd, BaJOBi BUKH/IM 3a0Py/IHIOI0YNX PEYOBUH

Emnepretnka — 0CHOBA HAIIOHAIBHOI €KOHOMIKH, CHCTEMOYTBOPIOI0YA, 6HA30Ba Tany3b, OAUH 3 TPOBITHUX
YUHHUKIB ii po3BUTKY. EpekTrBHE QYHKIIOHYBaHHS MaJNBHO-€HEPTETUYHOTO KOMILJIEKCY € /Iy’Ke BarOMUM
MAIPYHTSAM MiBUIIEHHS T06p0o0YTY HaceJeHHsT Ta 3a0e3MeUeHHsI CTAJIOT0 eKOHOMIYHOTO PO3BUTKY HAIIOl
LepsKaBU.

Opmnielo 3 rocTpux mpobieM, 10 HoCTana ChOrofHi nepejy YKpaiHowo, — € eHepreTudHa 1pobiema, oc-
KiJIbKM eHepreTUYHUM CeKTOp YKPAiHM € JOCUTDb 3aJIesKHUM Bijl iIMIIOPTOBAHUX eHeproHociis. Tomy momyk
Ta JIOCJI/IP)KeHHST HETPAAUIIHHUX BITHOBJIIOBAJbHUX JXKepeJs eHeprii, PO3BUTOK aJbTePHATUBHNUX BUJIIB
€HEPTOPECYPCiB Ta MEPCIEKTUBY iX BUKOPUCTAHHS JIOMIJIBHO PO3TJASAATH K OJWH 3 TOJTOBHUX (DaKTOPIB
IIBUIIIEHHST PiBHSI PO3BUTKY eHepreTukd YKpainu. OMHUM i3 NUIAXiB BUPIIIEHHS i€l POdIeMH € BKJIIO-
YeHHS aJIbTEPHATUBHUX (BiZHOBIIOBAHUX) JKepes eHeprii (COHsSYHOI, BiTPOBOI, 6iomMacu Ta iH.) B HMaJUB-
Huil Gananc kpainu [1]. s YkpaiHu TakuM aJbTepHATUBHUM J[KEPEJOM €HEPrii MOKYTh CTATH TEJIETH.

[Tesietn — 11e MAJUBHI IPAHYJIH, SKi € TBEPAUM E€HEPreTHYHUM HOCIEM, MIO BUPOOJSIETHCS MIISIXOM MeXa-
Hi30BaHOTO TIPECYBaHHs cUpoBUHMU. [leseTn BUPOOIAOThCS 6e3 XIMIYHUX 3aKPIIIOBAYiB IMiJI BUCOKUM
trckoM (6m3bko 300 armocdep). B sikocTi MaTepiany MOKYTh BUKOPHCTOBYBATHCS PI3HOTO BUAY JAepPEBHI
Bi/IXO/IM, a TAKOX BIJIXOZU CiJTbCHKOTO TOCIONAPCTBA: BiIXOAM KYKYPY/A3HU, COJIOMA, BiIXOAW KPYII THOTO
BUPOOHUIITBA, JYIIMWHHS COHSANIHUKA Ta iHu. Bei i Tak 3BaHi «Bigxoan» Hapasi CKJIAAYIOTHCS HA 3BAJIH-
I[aX, 3THUBAIOTh, MAPHO CIATIOTHCS 0e3 BUKOPUCTAHHS TEMJIOBOI eHeprii abo mpocTo 3a6pyAHIOITh HAB-
KOJIMIITHE CEPEeIOBUIIIE.

B 3azexxHOCTI Bifi CHPOBUHY PO3PI3HSOTh TaKi BU/U MeJeT: «/epeBHi» TPaHyJIH, «POCINHHI» TPAHYJIH,
1[0 BUPOOJISIOTHCS 3 BIIXO/IB ClIBCHKOTO TOCTIOAAPCTBa, Ta rpanyau 3 Topdy. Haitbinpur momupeHuMu
POCTUHHUMHU IeJIeTaM1 € TPaHYJIM 3 COJIOMH Ta 3 JYNINIWHHS COHSANIHUKA [2].

Mertoro ganol pobOTH € AOCTIKEHHST eKOJIOTIUHOI AOMITbHOCTI BUKOPUCTAHHS MEJIET B SIKOCTI Giommasiu-
Ba y TIOPiBHSIHHI 3 TPaAWIIHHUMHY JXKepesiaMu eHepTii.

Ykpaina Maec BeJUKUN MOTEHIa Aas1 BUpoOHuUITBa nejet. ChoroaHi Ha ii TepuTopil mpaioe Wiguil psig
3aBOJIIB, KOTPI BUPOOJIAIOTh HE TiJbKH AEPEBHI TPaHyJH, ajie i MejieTH 3 He3BUYallHUX MaTepiasiiB — Ha-
HPUKJIAL, i3 COJTOMH, MITAIMHOrO HOCAiAy abo JYNIMUHHS HaciHHs. B YkpaiHi MOCTYIOBO IMOYMHAIOTH OIa-
JIIOBATH HUMU KUTJIOBI PailoHy i /IesIKi KOTeKHi cetnia. 3a OCTaHHI POKM KiJIbKiCTb BUTOTOBJIEHHS TIeJIeT
B YKpaini 3pocrae, asne junie 12 % 3 HUX COXUBAETLCS yKpainisivu, a 88 % — fiye na exkcropt. i nndpu
CBiTYaTh TIPO HETMPOAYMAHY €KOJIOTIYHY TIOJITUKY B HAIiM Aep:KaBi.

© C. L. ITaganxko, O. A. Biniuenko, 2011



C. I. Naganko, O. A. BiniueHko

[Tepuri BUpo6GHUIITBA TlesieT B KpaiHi 3'aBuincst GJIM3bKO 5 POKIB TOMY i ChOTO/IHI MpeCTaBIeH] MaKCH-
MyM 15 BITYM3HSHMMHU KOMIAHISIMU, SIKi reorpadivHO PO3TANIOBaHI B 3aJIeKHOCTI Bijl HATBHOCTI Ha Tepu-
TOpii cupoBUHU /st BurorosyeHHs tmeser. Ha 2010 pik BUpOOHUIITBO mesieT PO3MOBCIOIUIOCS MailKe Ha
Bcio Ykpainy. B tabsmni 1 HaBegeno pefitunr obsmacreit Ykpainu 3a KiJIbKicTIO BAPOOHUIITBA MEJIET.

Tabmuus 1 — Peiitunr obsacreii Ykpainu 3a KiIbKICTIO BUPOOHUIITBA IIEJIET

Obaacts BupooHuurso neiaer, %
XapkiBchbKa 12
YKuromupcrka, Kuiscrka 11
3akapnarcbka, [lonTaBcpka 10
UepniriBcpka, YepHOBHIIBKA 7
JIbBiBCchbKa, CymMchka, TepHOMinbChKa, XMEIbHUIBKA 5
Jonerpka, J[ninponerpoBcbka, BonuHcerka, IBano-®PpankiBebka, Jlyrancbka, Onecbka 2

3 maHux Tabauii BUTIKae, 110 JizepaMu 3 BUPOOHMIITBA 11eeT B YKpaini € Xapkiscbka, JKutomMupcebka,
Kuischra, 3akapmarchka ta [TosraBebka obmacti. Jlonernbka obmacts 3aiiMae sute 12 micie y mbomy peii-
trHTy. Ha chOro/Hi BUKOPUCTAHHST PeCypPCiB Ui BUPOOHUIITBA I[HOTO OioMainBa 3HAXOAUTHCS HA MEXi 5 %,
IO CBiUUTH PO HeOOI3HAHICTD HaceleHHs 00JaCTi MO0 €KOJIOTYHUX TepeBar 1boro Jxepeia exeprii [3].

BukopucTanHs HeJeT MOKe BUPINIMTH Taki eKoJoriudi npobyeMu, ik 3a0pyAHEHHS TTOBITPSI BUKMIAMU
CO, NO, SO, ra pob6JeMy BiZIXO/IiB, IO 3aiiMAIOTh BEIWKI TEPUTOPIi.

Jluist Toro, 106 MEePEKOHATHCS B €KOJIOTIYHOCTI BUKOPUCTAHHS TI€JIET MU [IPOBEJIH PO3PaXyHKH BATOBUX
BUKHUJIIB NIKIVINBUX PEYOBUH IIPU CIIAJIIOBAHHI OJIHAKOBOI KiJIBKOCTI BYTIJIJISI, IPUPOAHOTO Ta3y Ta IeJieT,
BUXO/JSYM 3 OJHAKOBOI TEIJIOTH 3TOPSHHS TaiuBa. st po3s’sizaHHs i€l 3agadi 6ys0 BUKOPUCTAHO Oi-
MIHHO NPUITHATY Ha YKpaiHi po3paxyHKOBY MeTOJUKY [4]. Po3paxyHKu BeJquCh TOA0 TAKUX OCHOBHUX 3a-
OPYAHIOIUNX PEYOBUH, SIK TBEP/i YaCTOYKHU, JIOKCH CIPKH, OKCUAN BYTJIEIF0 Ta OKCHIU a30Ty. Pe3ysbraTu
PO3PaxyHKIB BaJOBOI KIJIBKOCTI 3a0PyHIOIUYNX PEYOBUH IIPEACTABAEH] B TaOMUIL 2.

Tabauus 2 — Basosi Bukuau B armocepy 3a0pyIHIOIYUX PEYOBUH

Bun manmmBa
PewoBnaM, 110 .
. JIepeBHHHI OpHKETH N
BUKHIIAIOTHCS Y BYTLILIS (nenetn) MPUPOIHUIA Ta3
aTMoc(epHe MoBITPs TS —

TBepai 4acTouku 0,31 0,09 -
Jiokcun cipku 5,42 0,18 -
OKCHIM BYTJICIIO 191,22 3,43 305,71
Oxkcuam a30Ty 0,24 0,175 148,2

3 TabsuIli BUIHO, 110 OCHOBHUM KOHKYPEHTOM IIEJIET B €KOJIOTIYHOMY CEHCI € MPUPOAHUIL Ta3, MPH Clia-
JIIOBAaHHI SIKOTO 30BCiM HE HAAXOAATH Y MOBITPS TBEP/i YaCTOUKH Ta TIOKCH] CipKU. 3a iHIMUMU KOMITOHEH-
TaMHU TeJeTH MaioTh mepeBarn. OT:ke, aHAMI3YI0UN OTPUMAaHi Pe3yJIbTaTH PO3PaXyHKIB MU MOKEMO CKa3a-
TH, 110 HeJEeTH € IPAKTUYHO €KOJOTIYHO YUCTUM BM/OM I[aJWBa [OPIBHSHO 3 IHIIUMU TPaAuLiiHUMU
BUJlaMU IlaJuBa.

Cuirit 3a3HaYNTH, MO B TEXHIYHOMY ACTEKTi HAWOIMBIIT ePCTEKTUBHUMH TSI CAMIOBAHHS TaJIUBHUX
rpaHyJl — IeJieT — € ra3oreHepaTopHi KoT/au. B HUX BUKOPUCTOBYETbCS IIPOJi3He TOPiHHS, SKe Mae He3a-
nepeuni mepesaru: Bucokuii KK/I, ekosoriunicTh, MOKJIMBICTD YIPABIiHHS MPOIECOM CIIATIOBAHHS MaJu-
Ba [5]. Takox mepeBaroin OMAMIOBAHHS Ha TENeTax € Te, Mo Oyay4un GioMacoio BiXOiB 1epeBo0OPOGKH,
BOHU TPHMAOThCS B PaMKaX CTiiKoi I[iHOBOI MOJITHKK. BUXomstuu 3 11bOro MOKHa 3pOOUTH BHCHOBKH, IIO
BUPOOHUIITBO 1 CIIOKMBAHHS MeJIeT B YKpaiHi Ma€ BeJHMKi MepcrnekTuBr B MaiibyTHpoMy. OCHOBHOO TIepe-
ITKOZIOI0 TTbOMY B HaIliil KpaiHi HA CbOTO/(HI € MPIOPUTETN €KOHOMIYHOTO aCTeKTy HaJ[ €KOJOTIYHIM.
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HocnigxeHHs ekonoriyHoi gouinbHOCTI 30CTOCYBQHHS neneT B SKOCTI bionanuea
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C. 1. TAJAJIKO, O. A. BUHUYEHKO

NCCJIEJOBAHUE 9KOJOTUYECKON IIEJTECOOBPAZHOCTU NPUMEHEHUI
IMEJIJIET B KAHECTBE BMOTOIIJINBA

HMoubacckas HAIMOHAIbHAST AKAJEMUST CTPOUTENHCTBA M APXUTEKTY PbI

PaCCMOTpeHbI COCTOAHMNE N MEPCIHEKTUBDI IPUMEHEHUA aJIbTEPHATUBHBIX UCTOYHUKOB 9HEPIrUU B Blea.I/IHey
B 4aCTHOCTH IICJJIET — IIPECCOBAHHBIX I'PaHyJI, ITIOJY4a€MbIX U3 OTXOA0B APEBECUHBI U CeTbCKOX03SIICTBEH-
HOM IIPOAYKIINU. OHeHeHbI IKOJIOTUYECKHE ITOCJIEACTBUA CKUTAHUA TIEJJIET Ha OCHOBE PAaCYETOB BaJIOBBIX
BH6POCOB 3arpA3HAONINX BEUIECTB. [TokaszaHbl 9KOJIOTHYECKTE IpenmMyniecTBa ImeJjljIeT B CpaBHEHUU C yT'-
JIEM U NIPUPOIHBIM Ta30M. Hpe[[JIO}KeH ONTHMAJIbHBIM THUII KOTJIOB UL COKUTAHUA aJIbBTEPHATUBHOTO BUda
TOIIJINBA.

AJIbTCPHATUBHBIC HCTOYHUKH QHEPIHUH, IIE€JUICThI, BAJIOBbIC B])IGI)OC])I 3arpA3HAIONIUX BEIIECCTB

S. I. PADALKO, O. A. VINICHENKO

STUDY OF ECOLOGICAL EXPEDIENCY OF PELLETS APPLICATION IN THE
CAPACITY OF BIOLOGICAL COMBUSTIBLE

Donbas National Academy of Civil Engineering and Architecture

State and prospects of the alternative energy sources in Ukraine, in particular pellets, i.e. compressed granules
produced from waste wood and agricultural products have been considered in the paper. The environmental
consequences of wood pellets burning on the basis of the analysis of gross emission of pollutants have been
estimated. Environmental benefits of wood pellets in comparison with coal and natural gas have been revealed.
The optimum type of boilers for burning alternative combustible, in particular gas-boilers with a pyrolysis
type of combustion, has been offered.

alternative sources of energy, pellets, gross emission of pollutants
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Honbacckasi HAUMOHANBHAS OKABEMMS CTPOUTENLCTBA M APXMTEKTYPbI

MATHUTHbIE CBOUCTBA BELLECTB

Croco6 HaMarHnuuBaHust HEPPOMATHUTHBIX CEPACUHUKOB, UCIOTBb3YEMbIH IJIS TIOMYIEHUST MEXAHUIECKUX
KoJIe6aHH B (hePPOMATHUTHOM CEPAEYHUKE OT IEHCTBUS MEPEMEHHOTO0 MArHUTHOTO TOJIsT, OCHOBaH Ha 3()-
(exTe MaTHUTOCTPHUKIINH 1 3aKJIIOYAETCS B N3MEHEHUH TeOMEeTPHUECKUX Pa3MepoB (peppoMarseTnka B 3a-
BUCHMOCTH OT BEJTMYMHB! IPUJI0KEHHOTO MAarHUTHOTO TIOJIS.

MarHuTHasi MHyKL}sl, MAaTHUTHOe 11oJie, (heppoMarHe THK, MarHUTOCTPHKIMOHHBI 9 ekt

Bce BemectBa — TBepible, JKUAKNE U Ta3000pasHble B 3aBUCKMOCTH OT MATHUTHBIX CBOWCTB JIEJISIT HA TPU
rpymns: (heppOMarHUTHbIE, TapaMarHUTHBIE W [HaMarHUTHBIE, Mbl oApoOHee KOCHEMCS MOHATHS (ep-
POMarHMTHBIX BEIECTB. HepBHe nccJaeJ0BaHNA MAarHUTHDBIX CBOICTB MaTE€praJ0B Ha 3aMKHYTbIX KOJIbIIE-
BBIX 00pa3lax W yCTAHOBJIEHUE XapaKkTepa N3MEHEHUs MPOHUIIAEMOCTH C TIOJIEM TPUHA/TERAT TPpodecco-
py Mockosckoro yauBepcuteta A. I. CtoneroBy. OH mOAUEPKUBAJ, UTO IJISI 3JEKTPOTEXHUKHU 3HATH
MArHUTHBIE CBOMCTBA CTAM TaK)Ke BAJKHO, KaK JJIsI CTPOUTEJEN MapOBhIX MAIlWH 3HATH CBOUCTBA Tapa.

MHoTounCIeHHbBIE CCIeJOBAHUST MATHUTHBIX SIBJIEHUH TTOKA3aJIH, 4TO 0COOEHHOCTH JKejie3a U JIPYTUX
(heppOMArHUTHBIX TeJl OOBSCHSAIOTCS TEM, YTO BHYTPU JKeJIe3a CYI[ECTBYIOT CKPBITbIE TOYKH, 00YCIOBIIEH-
HbI€ BHYTPEHHUM ABUKEHUEM IJEKTPUICCKUX YACTUIL, BXOAAINX B COCTaB aTOMOB. menno atu CKPBITbIE
MUKPOCKOIIMYECKNE TOYKHN YYaCTBYIOT B CO3/IaHUN MArHUTHOTO IOJIA HapAndy C O6bI‘{HbIMI/I TOKamu, TIpOTe-
KaIUMI B 0OMOTKaX.

PacemoTpuMm criocob HaMarHUYnBaHust (DEPPOMATHUTHBIX CEPAECUYHUKOB.

Vcnob3yercst B 9JIEKTPOTEXHUKE, @ KOHKPETHO B CIIOCO0AX MOBBIIIEHUST JUHEHHOCTH XapaKTEPUCTHK
(beppoOMarHUTHBIX CEPAEYHUKOB, TPUMEHSIEMbBIX B TPaHC(HOPMATOPax U 3JEKTPOMATHUTHBIX YCTPONCTBAX
nepeMeHHOTO ToKa. CyIHOCTh H300PETEHHSI COCTOUT B TOM, 4TO Yepe3 (hepPOMarHUTHBIN CEPAEYHUK TIPO-
IIyCKaioT HepeMeHHbeI MarHUTHBIN TIOTOK, a 3aT€EM K CEPACYHUKY MPUKIAJABIBAIOT MEXaHUYECKNE CUJIBI,
CO3/IaI0MIIEe B CEPAEYHNKE MEXaHUIEeCKUe HANpsUKeHus. [Ipu 9ToM 4acToTa MEXaHMYECKUX HAMPSIKEHU
JOJIKHa 6bITb B/IBOE 60]1]3]].[6 YaCTOTBI IIEpEMarHnYrMBaHNA CEPACYHNKA.

I/ISBGCTHO, 9TO HaMarHM4MBaHHE CEPJCUYHNKOB, U3TOTOBJEHHDBIX N3 JJIEKTPOTEXHUYECKUX cTajeil u Tep-
MaJIJIOEB ¥ 00JTaJIAf0IINX HEJUHEHHBIMU XapaKTEePUCTUKAMK 3aBUCUMOCTH MArHUTHOW MHAYKIUU OT Ha-
MaFHI/I‘{I/IBaIOLHeﬁ CHUJIbI, IEPEMEHHBIMN MAarHUTHBIMU ITOJIAMHA B AMalla30HAX MarHUTHDBIX I/IHI[yKHI/Ifl, 6JII/13-
KUX K 006/1aCTH HACHIIEHUsI, IPUBOAUT K MOSBJIECHWI0O MCKAKEHHOW (GOPMBI TOKA M HANPSIKEHUS B
AJIEKTPUUYECKON 1€MW, B KOTOPON MCIOJB3YIOTCS KATYIIKN ¢ (ePPOMATHUTHBIMU CEPAeYHUKAMU, HATIPU-
Mmep, B Tpanchopmartopax. [losTomMy miist yMeHbIIEHNUS UCKAKEHUN CUHYCOUAAIbHOM (DOPMBI TOKOB U Ha-
MPSDKEHMH BEJNYUHY MATHUTHOW MHAYKIIME B CEPAEYHUKAX KATyIIeK CHI)KAIOT nmpuMepHo B 1,5 pasa mo
CPaBHEHWIO ¢ WHAYKIMEH HACBIMEeHNs, YTO IPUBOAUT K HEJOWCIIOJb30BAHII0 MAarHUTHBIX MaTepUaJOB C
YKa3aHHBIM K03(DOUIIEHTOM 1, CJIeIOBaTEeIbHO, K UX 3aBBINIEHHOMY PACXOZLY.

Hamnbosnee 6Gi1U3KUM K 3aIBISIEMOMY SIBJISIETCST CTTOCOO HAMAarHWYMBaHWS (HEPPOMATHUTHBIX CEPAEUHM-
KOB, UCTTOJIB3YEMBIH /IS TOTYYEHUsT MEXaHUIECKUX KoaebaHuii B eppOMArHUTHOM CepAeYHUKe OT Jefi-
CTBUS TePEMEHHOTO MAarHUTHOTO TIOJIsI, OCHOBAHHBIN Ha a(deKTe MarHUTOCTPUKIINH, 3aKTIOUAIONIIICS B
N3MEHEHNU TeOMEeTPUIECKUX pa3MepoB eppoOMarHeTHKA B 3aBMCHMOCTH OT BEJIUYWHBI IIPUJI0KEHHOTO
MATHUTHOTO T0JisA. IIpu 06paTHOM MATHUTOCTPUKITMOHHOM 3(dheKTe OT MPUITOKEHHBIX K (HepPOMarHUT-
HOMY CEPIEYHUKY MEXaHUYECKUX CHUJ, CO3MA0NNX MeXaHMYeCKNe HAMPSKEeHWS B U3BECTHBIN COCO0
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MaruuTHbie CBOWCTBO BelecTs

HCIIOJIb3YETCA IJIA TMOJIyYEHUA MEXaHNYECKUX KOJIe6aHI/II>)I CEP/IEUYHNKa, XO0TA B CEpAEUYHNKE, ITOJBEPTAIOIIE-
MycCAa [[el‘/JICTBI/IHM MArdHmMTHOTO II0JIdd U MEXaHUYECKUX HaHpH)KeHI/Ifl, IIPOUCXOAAT U3MEHEHU A MarHUTHOU
WHAYKIIMYA B CTOPOHY YJIyUIIEHUS JUHEHHOCTH XapaKTePUCTUK, HO OHU HE HAXOMAAT MPAKTUYECKOTO MpuMe-
HEHUs JIJis1 OBbilieHusT 3G (HEeKTUBHOCTH PabOThI CEPAECYHUKOB U, KAK CJEACTBUE, sl yaydiieHust GopM
HJIEKTPUYECKUX HANPSKEHMIT BTOPUUHBIX 0OMOTOK TpaHC(hOPMATOPOB U TOKOB TMEPBUYHBIX 0OMOTOK.

[Tesb M306peTEeHYst — TOBBINIEHUE JMHEHHOCTH XapaKTePUCTUK CEPAEYHUKOB, pab0TAONUX B MIHPOKOM
JIalla30HE MAarHUTHbIX I/IH[[yK]_[I/H(/)I, IIpru OTHOBPEMEHHOM CHMXEHNUN UX MAaTEPUAJTOEMKOCTHU W IOBBIIIEHUE
acddexTuBHOCTH HaMarHnuuBanus. llesnb mocturaercsa tem, 4To Ha (HEePPOMATHUTHBIN CEPACYHUK BO3/EH-
CTBYIOT IEPEMEHHBIM MAarHMTHBIM IIOJIEM, a 3aTEM B CEP/IEYHUKE CO3Jal0T IMEepeMEeHHbIe MEXaHNYE€CKNE Ha-
IPSKEHM ¢ YaCTOTOH, BABOE OONBIIEN YaCTOTHI NMEPEMATHUYMBAHKS CEPAEYHUKA.

CymHOCTBIO M300PETEHUST ABASIOTCS 1IOCIE0BATEIbHbIE EHCTBHS HAMATHUYUBAIOIMX U MEXaHUYeC-
KuX ¢ Ha (eppoMarHuTHBIN cepaedrk. COBOKYIIHOCTD CYIIECTBEHHBIX MPU3HAKOB IPOSABJSAET AOMOJ-
HUTEJIbHbIC CBOﬁCTBa, a UMEHHO IIOBBIIIIAET HHHeﬁHOCTb XapaKTEPUCTUK 3aBUCHUMOCTHU MaFHI/ITHOﬁ I/IHﬂyK-
o OT HaMaFHI/I‘II/IBaIOH_[ef/)I CUJIbI B 60]166 MMPOKOM JHalla30HE MAaTrHUTHBIX HH[[yKHHfI, CHUXaeT
MaTEePUATOEMKOCTD U MOBBIMAeT 3(h(heKTUBHOCTh HAMAarHNYUBaHUS (PePPOMATHUTHBIX CEPAEYHUKOB B
TpancopMaTopax U APYTrUX JEKTPOMATHUTHBIX YCTPOHCTBAX IIEPEMEHHOTO TOKA B CEPAEYHUKE, MEHS-
I0TCA MAarHUTHBIC CBOfICTBa.

Croco6 0CyIEeCTBIAETCS CAeAYIONMM 00pa3oM: CepAeYHHMK MPU MPONYCKAHWK IIEPEMEHHOTO DJIEKTPH-
YeCKOTO TOKA M0 0OMOTKe HAYMHAET MepeMarHuYnuBaThCsl. [IpU CUMMETPUYHOM TlepeMarHuYBaHuu, OJia-
rogaps ABJEHHUIO MArHUTOCTPUKIIMY, CEPAEYHUK BUOPUPYETC Y4aCTOTOM, BABOE IIPEBBINIAIONIEN pabouyio
YacTOTy TOKa, IIPOTEKAIONIETO M0 0OMOTKe, B Takux cepiedyHuKax aMIUINTyAa BUOPAMU U COOTBETCTBEHHO
MeXaHWYECKHe HAMPSKEHNsI, KaK TPABKJIO, Ha MOPSAAOK 1 60Jiee HUKE TEX JKe BEJUUYMH, KOTOPhIE MOTYT OBITh
[OJMyYeHbl TIPU TPUOIMKEHUN YaCTOThl BUOPUPYIONIETO CEPAEYHHNKA K 9aCTOTE €r0 MEXaHUYECKOTO Pe3o-
HaHCa. B 9TOM C]Iy‘{ae MaFHI/ITHbel IIOTOK 1 MarHuTHasda I/IHIIyKHI/IH B CEPACYHHUKE ABJJIAIOTCA beHKHI/IHMI/I
ABYX TMEPEMEHHBIX! HAIIPAKEHHOCTU MAaTrHUTHOTO IIOJIA M BEJIUMYMHDBI MEXaHUYECKOI'0 HaAIIPAKEHUA.

st 06pasoBaHust MEXaHMYECKMX HANPSUKEHNI B CEPACYHUKE €ro 3aKMMAIOT KECTKMM KapKacoM B BUJE
cKOOBI, TI03TOMY TPH MepeMarHMYMBaHUK CEPAEYHNKA B HEM B CHJIY MarHUTOCTPUKIIHOHHOTO 3(eKTa co-
3/1A10TCA MEXaHWYECKHe HalpsKeHWs. BeJnunHa MHAYKIMKA ABUKEHUS B Ipejesnax ynpyroi nedopma-
Y IPOIIOPIUOHATIbHA OTHOCUTENBHON HedopMaly CepaeYHnKa.

[Ipu B3aMMHOM HAJIOKEHWN MHIYKIIUH MyJIbCAlUK U WHAYKIUN IBUKEHUS XapakTep paboThl CepAeUHN-
Ka pPe3Kko MeHsercs. B aTom pexume mepemenienne pabodeil TOYKM MPOUCXOANT MO KPUBOW HAMATHUYMBA-
HHS, HO caMa KPMBasg HaMaTHUYMBAHMSA CHMHXPOHHO C 9aCTOTOM NMEpeMATHMYMBAHUS MEHSET CBOE IIOJIOKE-
HHE B KOOpAMHATaX. 9TO CHOCO6CTByeT «BBITATUBAHNIO» YaCTHOTO TUCTEPE3NCHOIO MUKJIA 1 HpI/I6JH/I>KeHI/HO
€ro 110 (l)opMe K QJIHHHCY, YTO IIO3BOJIAECT yBeJII/I‘{I/IBaTb 3HaUYeHUE MaFHHTHOfI I/IHI[yKHI/H/I 1 COXPaHATDH IIpaK-
THYECKN JMHEHHOCTh CBOMCTB CEepAEYHMKA TpaHC(OPMATOpa IPU BO3PACTAHNN HAMATHMYMBAIOIIETO OIS,
[Ipu 5TOM OJHOBPEMEHHO M3MEHSAETCS YroJ HAKJIOHA U MPOMCXOANUT yBeaudeHue GOJIbIION OCH DJIITUIICA.
Takum 06pasoM, UCKaxkKAIOIIEe JEHCTBUE METIM THCTEPE3MCa OTCYTCTBYET, 4TO 00ECIIEYNBAET CUHYCOUAANb-
Hy10 GOpMy TOKA B IIEPBUYHOI OOMOTKE M HANPSKEHUsST BTOPUYHON OOMOTKM NP BBIXOJE 32 KOJEHO KpPU-
BON HaMarHuumBaHus. [ MOTyYeHns: yeJaoBuid paboThl cepednnKka TpancopmaTopa, 6IM3KUX K 3HaYe-
HMIO MEXaHWYECKOTO Pe30HaHca, paboure 4acTOThl 1 TeoMeTpudeckne pasmepsl 111-06pasHoro cepaeuHnka
CTPOTO CBsI3aHBI Meskay coboil. Criocob obmazaer BHICOKOM a(hPeKTUBHOCTDIO, TAK KakK MO3BOJIsteT OJaroma-
ps JydlIeMy MCIOJIb30BAaHUIO MaTepHraia CePAeYHNKa CHU3UTh MATEPUATOEMKOCTh CEPACYHUKOB Ha

10-15 %.
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10. O. MAIIIKOBA, O. O. TEPACIMOBA
MATHITHI BJIACTUBOCTI PEHOBUH
Jonbacbka HalioHalbHA aKageMisa OyAiBHULTBA I apXiTeKTypH

3aci6 HamarHiyyBaHHs HePOMATHITHUX CEPIAEYHUKIB, AKUN BUKOPUCTOBYETHCS JJIsl OTPUMAHHS MEXaHIu-
HUX KOJIMBaHb y (PePOMATHITHOMY CEPAEYHUKY Bi /ii 3MIHHOrO MarHiTHOTO 10Js, 6a3yeThes Ha eeKTi Mar-
HITOCTPUKIIi], CEHC SIKOTO MOJISITAE Y 3MiHi T€OMETPUYHUX PO3MiPiB (PePOMArHETUKY B 3aJIEKHOCTI Bifl PO3Mi-
Py IPHUKJIAEHOTO0 MAarHiTHOTO IOJIS.

MArHiTHa iHyK1lisl, MarHiTHe noJjie, pepoMarseTuk, MarHiTOCTPUKILiiHuMIi epeKT

Yu. O. MASHKOVA, O. O. GERASIMOVA

MAGNETIC PROPERTIES OF SUBSTANCES

Donbas National Academy of Civil Engineering and Architecture

The way of ferromagnetic cores magnetization used to take mechanical vibrations in a ferromagnetic core
from the action of alternating magnetic field is based on magnetostriction effect and consists of change of

ferromagnetic geometric dimensions depending on the adjusted magnetic field quantity.
magnetic flux, magnetic field, ferromagnetic core, magnetostriction effect
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METOA, PEF'YJINPOBAHUSA ABUTATEJNIS U BECCTYNEHYATOM
TPAHCMUCCUUN ABTOMOBUNA

PazpaboTaH croco6 peryJaupoBaHusl TapaMeTPOB ABUTATEIS U TPAHCMUCCUH, 0OECTIeUNBAIOIIII O TUMU-
3UPOBAHHBII PEKUM JBMKEHUST aBTOMOOMJIS.

JIBUTaTe)Ib BHYTPEHHErO CrOPaHusi, Harpy30YHbIii K03(pPHIIMEHT, YacTOTa BPAlIEHHUS], TI€PEaTOYHOE YHCJIO, MOIII-
HOCTb, BAPHATOD

OOPMVYINNPOBKA TPOBJIEMbI

M3BeCTHO, 94TO ¢ yBeJIMYEHUEM CKOPOCTU JBUKEHUSI aBTOMOOWJISI, MOITHOCTh CyMMapHOU CHJIBI COIIPO-
TUBJIEHUsI BO3pacTaet, 00yCIaBanBast HeOOXOIUMOCTb YBEJIMUEHMS] MOIIHOCTHU JBUTaTe st Eciim aBTOMO-
6uTh 060PYIOBAH CTYHEHYATON TPAHCMUCCHEN, TO CKOPOCTD JABHKEHUSI MIPONOPIIMOHATBHO CBSI3aHa C Ya-
CTOTOHN BpalleHUs KOJEHYATOro Baja, a TpebyeMass MOIHOCTh 00eCIeYnBaeTCs 3a CUET U3MEHEHUS
HATPy3KM Ha JBUTATeNb. B ciyuyae ocHAIeHWS] TPAHCIIOPTHOTO CPeACTBA OECCTYIMEHYATOH TPAHCMUCCH-
eif, TpebyeMyr0 MOIIHOCTh, HE3ABUCUMO OT CKOPOCTH JABUKEHMUsI, 00YCJIABINBAET NU3MEHEHNE KAK JaCTOTHI,
TaK W HArpy3Kd Ha ABurarejsb. OUTUMHU3ANNS PEKUMOB PAOOTHI IBUTATESI U TPAHCMUCCUY 110 KPUTE-
PUIO MyTEBOrO Pacxojia TOIINBA B IPOIECCE JBUKEHUS aBTOMOOUJISI € MOCTOSHHON CKOPOCTBIO 1 Tepe-
MEHHOU MOIIHOCTBIO CONPOTUBJIEHUS MO3BOJUT YIYUIINUTh TOMJINBO-9KOHOMUYECKHUE TTOKA3aTeJNN TPaHC-
MOPTHOTO CPEJICTBA.

LEJN

B pabote craBuiach OCHOBHASI TeJb: HA OCHOBE TEXHUYECKUX XAPAKTEPUCTUK W IKCIEPUMEHTATHHBIX
JMAHHBIX CO3/IaTh METOJ ONTUMU3AINHN (HYHKIMI mapameTpoB peryaupoBanus [IBC u TpaHCcMUCCHOHHOTO
BapMaTOpa MpU Pa3JIUYHBIX PEKUMaX JBUKEHUS aBTOMOOHUJIS.

OCHOBHOW MATEPUAN

[IpuMeHNMO K IIPOIECCY Pa3rOHa aBTOMOOWJIST M JABHMIKEHUS C TIOCTOSSHHOU CKOPOCTHIO, PACCMATPUBAET-
cs1 9KOHOMWYHBIH PeXuM PaboThl IBUTATENSI U TPAHCMUCCHE, KPUTEPUEM JIJIST KOTOPOTO SIBJISIETCSI MUHU-
MaJbHBIM MyTeBON pacxof Tomiauba. [lapameTpamMu n QYHKIUSAMU ONTUMU3ANUU SBASIOTCS: Koadduim-
ent Harpysku /IBC — otHOmmenune aphekTHBHON MONIHOCTHU JBUTATENS K MAKCUMATbHO BO3MOKHOW MPH
TaHHOH CKOPOCTH BPAIleHUs, YaCTOTA BPAIIEHU BUTATEJIsA, TIepeJaTOYHOE YUCI0 TPAHCMICCHN.

PaccmoTpum coszmanve GyHKIMIA PeTyINpOBaHMsI CHIOBOTO arperara aBromobuas [A3-3302, Beibpan-
HOTO B KauecTBe MPUMePA, IPH ABMKeHUU B yciaoBusix CrangaprusupoBannoro 195-tu cekyHIHOTO €Bpo-
nefickoro ropozckoro e3goBoro nukia [1]. PazsuBaemas /JIBC addekTrBHAST MOIIHOCTh XapaKTepU3YeTCs
Harpy3Koil u yacTtoToii Bpamenus [2]. [Ipu paszamaHOM coueTaHWM TAaHHBIX TapaMeTPOB PEryIMPOBAHUS,
appexrusubiii KII/[ /IBC u 3amac ero MOIIHOCTH cyliecTBEHHO pazawdaiorcs. Ha puc. 1 mpexcraBiena
MHOTomapamerpoBast auarpamMa xapakrepuctuk JJBC 3M3 402, BeiGpaHHOTO B KayecTBe IpUMepa, 110-
CTPOEHHAsI Ha OCHOBAHUU 9KCIEPUMEHTAIbHBIX TaHHBIX [3].
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C. A. Topoxatkut, H. B. CaseHkos

3aziaya ONTUMU3AIMY COCTOUT B ONpPEeJeHNN TAKUX TOUYEK Ha JIMHUAX NUAIa30HA MOIIHOCTHU, IIPU KO-
Topbix s dexrusubii KITJ[ Mmakcumanen. Takum obpasom, ¢popMupyercs kpubast perysuposanus JIBC
(nunus «1» na puc. 1). Jlannag JuHug M03BOJIAET ONpPeAeauTh HYHKIUNA U3MEHEHUS TapaMeTPOB PEryJiu-
pOBaHUS ABUTATENS B 3aBUCUMOCTH OT adexTuBHON MomuocT (puc. 2). [l paccMaTpuBaeMoro aBTo-
MOOUJIsT, 00OPYZOBAHHOTO BAPUATOPOM, U JIJIsi aBTOMOOWIIsI, ocHaménunoro crynenyaroit KIIII, va puc. 3
npuBeieHbl GYHKIUU CKOPOCTU JIBUKEHUsI, He0OX0AUMO# 3(h(HEeKTUBHON MOIIHOCTH, YaCTOTHI BPAIIECHUS,
koadduimenTa Harpy3Ku, epefatoyHoro yucia Bapuaropa, ahdexrusuoro KII/ IBC u pacxona temno-
BOW MOI[HOCTH. 3HAYEHUsI PACXO/la TOIJIMBA 32 €30BOH IIUKJI [PUBELEHbI B Tabiulle.
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Pucynok 1 — MHoromapamerpoBasi AmarpamMMa Pucynox 2 — OyHKIuu U3MEHEHUI TapaMeTPOB PETYJIMPOBA-
JIBC 3M3 402.10. Hug [IBC 3M3 402.10 nmpu makcumaabaom KIT/I.
Tabauia — Besmunnbl pacxo/ia TOIIMBA aBTOMOOWIIS ¢ BAPMATOPOM 3a €3/0BOil [TUKJI
ABTOMOOHITH YyacTKu pa3roHa 1ukia Y4acTKu ¢ NOCTOSIHHON CKOPOCTBIO Becp nukn
Ti?;;]fa OTHOCHUTEIbHBIH AOGCONIOTHBIN OTHOCUTENbHBIHN AGcomoTHBIN OTHOCHUTENBHBII
T'A3-3302 0,858 45,46 0,664 33951 0,762

BbIBOAbI

PesynbraTel paboThl HATISTHBIM 00PAa30M [EMOHCTPUPYIOT 3aBUCHMOCTh PACXO/la TOTLINBA 32 €3/[0BO
UK OT QYHKIUN u3MeHeHWs mapaMmeTpoB peryaupoBanus [IBC u tpancmuccronHoro BapuaTopa. Jlis
YJIy4dlI€eHUA TOIJINBO-3KOHOMUYECKUX U TATOBO-ANHAMUYECKUX CBOICTB aBTOMO6I/IJIE[ H606XOI[I/IMI)I KOHT-
pOJIb U YIpaBJeHe AUHAMUKON €To ABWKeHuUs. [Ipe/liioskeHHbIA B paboTe /T pacUETOB METOJ PETYIHPO-
BaHUsI CHJIOBOH YCTAHOBKHU TIPEJJIaraeTcs AJs UCCAeI0OBAHUI PEKUMOB IBIKEHUS APYTUX aBTOTPAHCIOPT-
HBIX CPEICTB € YIETOM UX AUHAMUYECKUX CBOWCTB. Pe3yabraThl MOTYT OBITH MCIONB30BAHBI /TSI CO3AHMS
MPOTPAMM 2JIEKTPOHHBIX 6JTOKOB yrpaBieHus asurareseM u apromarndeckumu KIIII, B T. u. GeccTymenya-
THIMU BapuaToOpami.
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C. A. TOPOJKAHKIH, M. B. CABEHKOB

METO/ PETYJIIOBAHHS IBUTYHA 11 BE3CTYIIIHYACTOI TPAHCMICII
ABTOMOBIJIA

Houbachka HamioHATbHA aKafeMis OYAIBHUITBA 1 apXiTeKTypn

Po3pobiiero c11oci6 peryioBaHHs NapaMeTpiB ABUTYHA i TpaHcMicii, 1o 3abesieuye onTuMisoBaHuii pe-
JKIM PyXy aBTOMOOIISL.

JIBUT'YH BHYTPIllIHbOTO 3TOPSIHHS1, HABAHTAKYBAJIbHUI KOeIlliEHT, YacTOTa 0GEPTaHHSI, ePeJATOYHE YUCIIO, [0~
TY:KHICTb, BapiaTop

S. A. GOROZHANKIN, N. V. SAVENKOV

METHOD OF ENGINE CONTROL AND TRUCK STEPLESS TRANSMISSION
Donbas National Academy of Civil Engineering and Architecture

The control method of engine variables and transmission maintaining the optimized conditions of the truck

has been developed in the paper.
combustion engine, loading factor, rotational speed, gear ratio, power, variable-speed drive
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N.S. RYNKEVICH
Pridneprovsk State Academy of Civil Engineering and Architecture

CORPORATE CULTURE FACTORS ANALYSIS AS FAST MODE OF
MANAGEMENT HEALTH CHECK

Article describes fast mode of management health check by means of fundamental factors of effective
corporate culture (leadership, vision and planning, employee's treatment, consumer's care) to increase
enterprise effectiveness and help company to save its position on the market.

corporate culture, health check control, business effectiveness, employee's treatment, leadership, employee's
involvement, consumer's care.

Topicality of the research is connected with striving of contemporary companies to protect their positions
on the market keeping their competitiveness and effectiveness at the expense of the management health and
the only inexhaustible factor — human resources, and their supportive base — corporate culture.

The recent research in this field have been held by all the successful companies of the world: Towers Perrin,
Bertelsmann Foundation, Enron, WorldCom, Nestle, IBM, McKersey & Company. Great number of scientists
and company leaders, such as Ekkehardt Wesner, D. Dennison, R. Luis, M. Hummer, K. Stone, etc has also
made contribution to the research.

The target of the article is to describe a fast mode of evaluation of corporate culture of a company to increase
its effectiveness in business.

Nowadays, every company attempts to safe its market place and to move as further and quickly as possible
towards the successes in the future. They use various competitive tactics and strategies but it is evident that
the fundamental element required to thrive and grow in business environment is people, i.e. their ingenuity,
energy and loyalty, provided by management, employees and customers, which are correspondingly the main
components of corporate culture (Figure 1).

So the personnel is «blood» of each organization, its main resource and the largest drive factor while the
«vascular» system of any company is corporate culture. This means, if an organization prefers to be «healthys»,
it should make diagnosis of its corporate culture to save and improve business effectiveness and competitive
position. Thus, it would be very essential to mark out the key factors of effective, successful corporate culture.

Leadership, vision and planning:

— company leadership states a clear mission, and uses it daily;

— leadership provides clear sense of direction; leadership understands employees' problems;

— makes decisions promptly;

— organization develops a strategic plan understandable and embracing by all levels of an organization:
in spite of a company quantity, each employee knows where they can go and how they suppose to get there;

— financial targets should be known by those who are supposed to achieve them;

— objectives pursued by divisions, departments or individual managers must be in line with the company
overall aims.

© N. S. Rynkevich, 2011
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Culture of the staff, labour process, Support of a company interest, confidentiality,
communications fairness

EATMENT OF EMPLOYEES
TOWARD ORGANIZATION

TREATMENT of ORGANIZATION
TOWARD OTHER ECONOMIC AGENTS

Suppliers, customers, competitors,
Social responsibility

Figure 1 — Components of corporate culture.

Employee treatment:

— a company respects every individual and give everyone an opportunity to make contribution into the
company business. Authority expects employees to do their best, allows them to develop their own work
process, gives them flexibility and follows their ideas and productivity soars;

— professional trainings. Another characteristic of companies with great culture is their commitment to
offer employees an opportunity to continuous improvement of their skills. While training to increase a specific
job skill proficiency is a part of the package, it is not the only type of training offered. Learning more about
the computer software, customer service, communication techniques, and other ancillary issues can improve
productivity and save companies money down the line. On-the-job training is important as well. People
who are cross-trained to do more than one job, serve in a company-wide task force, act as a project manager
for an ad hoc programme or a supervisor of a fledgling teammate can add a new achievement to their resumes
and become more valuable to their employer at the same time.

— recognition of an employee. Effective recognition from managers encompasses three basic requirements:
inclusiveness, communication and trust;

— pay matched to performance;

— employee's share in company profits. Employee's ownership is a powerful incentive to improve
productivity, and more significantly acknowledges the important contributions made by everyone on the
payroll;

— career development — a company has effective strategies to recruit, retain, and promote talent;

— working devices and conditions — the equipment, supplies, and working conditions facilitate efficient
operations.

Consumer care:

— focus on customers. A company with a great culture is not in business primarily to make money. Its main
target is to provide outstanding products and superb customer service;

— service orientation and customer knowledge. A department is responsible for customers. Company looks
for better ways to serve customers. Employees have the information they need for answering customer questions;

— realizing the customer's value. There is a consistent feedback about customers’ needs and serving them.
Company has a smoothly running system of work out with customers complaints and wishes;

— quality standards. This means the commitment to quality on a day-to-day basis and work on the quality
improvement.

Of course, this system of keys to a great corporate culture is far not a complete list, we can also link here
marketing, decision making, information technologies, finance, etc. Nevertheless, brief research of these factors
will give you absolutely clear understanding of a big picture. The deeper investigations are very useful and
give a company more information as for its weaknesses but will not change previous results as for management
health. Thus, each organization, just in several moments, can get a quick overview, whether it is the only one,
which needs changes in corporate culture to be competitive and make a market breakthrough.
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H. C. PUHKEBUY

AHAJII3 ®AKTOPIB KOPIIOPATUBHOI KYJIBTYPU dK HIBUJIKUI 3ACIB
IMEPEBIPKU CTAHY MEHEJAXMEHTY IIAIIPUEMCTBA

[TpumHinpoBCchbKa Aep/KaBHA akajgeMist OyIiBHUITBA Ta apXiTEKTypH

CraTTsa MicTuTh iH(OpPMAIIio MO0 MBHUAKOTO METOLY OIIHKN CTaHy MEeHe[’KMEHTY IiAINPIEMCTBA 3a Paxy-
HOK aHaJIi3y OCHOBHUX (hakTOpiB epeKTUBHOI KOPIOPATUBHOI KyAbTypu (JiepcTBO, OaueHHsl, IIaHyBaHHS;
CTaBJIeHHsI 10 POGITHUKIB; IKIyBaHHS PO CIIOKMBAYIB) 3 METOIO MiABUIIEHHS epEeKTUBHOCTI MiAIpreM-
cTBa i 30epeXkeHHs OTO MO3MIlil HA PUHKY.

KOPIOPATUBHA KYJIBTYPa, IEPEBiPKa MEHEI;KMEHTY KoMIaHii, e(eKTMBHICTb Gi3Hecy, CTaBIeHHS 10 POOITHUKIB,
JIZIEPCTBO, 3aIyYeHHS PAI[IBHUKIB, MKJIYBaHHS PO CIIO3KUBAYiB

H. C. PLIHKEBUY

AHAJINN3 ®AKTOPOB KOPIIOPATMBHOW KYJIBTYPBI KAK BbICTPBIN
CIIOCODBb ITPOBEPKN COCTOAHNA MEHEJIXMEHTA IMTPEAITPUATINA
[IpunaHenpoBckas rocylapcTBEHHAS aKaJeMUs CTPOUTETIHCTBA U aPXUTEKTYPHI

CraTbst comepRuT HHGOPMAIINIO O OGBICTPOM METO/IE OTIEHKU COCTOSTHUST MEHEKMEHTA OPTAHU3AIIN 32 CUET
aHasm3a OCHOBHBIX (hakTOpOB 3(h(HEKTUBHON KOPIOPATUBHOI KYJbTYPBI (JINAEPCTBO, BUJEHUE, TLIAHUPO-
BaHUe; OTHOIIEHNE K PabOTHUKAM; 3a60Ta 0 TIOTPEOUTENSAX) € TeNbI0 MOBbIMeHNsT 9(hHEKTUBHOCTH TIPe/-
TIPUSATHUS U YAEPKAHUS er0 TO3UIIIT Ha PhIHKE.

KOPIOPATHBHAS KYJITYPa, IPOBEPKA MEHE KMEHTa KoMIanuu, 3(pdexTueHocTu Gusneca, OTHONIEHHE K paboT-
HUKaM, JIMJIEPCTBO, BOBJIEYEHHE COTPY/IHUKOB, 3a00Ta 0 IOTPEeGUTEISIX
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A.10. CEBOBA, A. B. BECIMAJIOBA, E. M. BOJIKOB

Opecckas rocyaapcTBeHHAs OKAAEMMS CTPOUTENLCTBA M APXMTEKTYPEI

MPUHLUNBI ®OPMUPOBAHUS CTPYKTYPbI YINPABJIEHUS
noarPSAHOU CTPOUTEJIbLHOU ®UPMOMU B YCJIOBUAX
HECTABUJIbHOU S KOHOMMUKMU

AHaU3UPYIOTCS TTOAXOAbI K TIPOEKTUPOBAHUIO CTPYKTYP YIpaBJIeHUs MOAPAIHBIX CTPOUTEIbHBIX OPTAH-
3aiuii, npeasaraercss GJIOYHBINA MPUHIIUN UX MOCTPOEHUS C BbIAETCHUEM aHATUTUYECKOU (QYHKIMU B OT-
ZIeTbHBIN OJIOK.

CTPYKTypa yIpaBJeHHusi, IOAPS/IHbIE CTPOUTEbHbIE OPraHusaiuu, PYHKIUU yIpaBieHust, 0JI0KH

OOPMVYINMPOBKA TPOBJIEMbI

Boibop u masnbHelilee NpoeKTUPOBaHUE, aHAN3 U CO3/[aHUe OPraHU3aUOHHBIX CTPYKTYP YIIPABJIECHUS
CTPOUTEJNHHBIX OPTAHU3AIHIA.

AHANN3 NOCNEQHNX UCCNEQOBAHUA 1 MYBNUKALMIA

[Moaxoap! ¥ OPMUPOBAHUIO CTPYKTYP YIIPaBJIEHUS HA PA3HBIX TANaX Pa3BUTHS 9KOHOMUYECKUX, MTPO-
U3BOJACTBEHHBIX ¥ OOIIECTBEHHBIX OTHOIMIECHWH (POPMYIUPOBAINCH GOJIBITAM KOJTHYECTBOM CIIEIIMAICTOB.
Hawubosee uHTEpECHBIE B 9TOM HATIPABIEHNHN Ha COBPEMEHHOM dTare Tpyasl B. A. 3apenxosa [1], A. H. ITzet-
koBa [2], B. M. Bacwibesa [3], A. T. [lementnesoii [4], V. Sidney [5], C. B. fIpemenko [6].

LEJN

PazpaboTtaTh MeXaHU3M TIOCTPOEHUS OPTAHU3AMMOHHON CTPYKTYPHI YIPABIEHUS TIOAPSAHON CTPOUTET b=
HOW OpPTaHM3aluu B YCIOBUSX HECTAOUIBHON PHIHOUYHONW IKOHOMUKH.

OCHOBHOW MATEPUAN

3amavya pa3pabOTKKU OPTaHU3AIMOHHBIX CTPYKTYP JUOO OCYIIECTBICHUS HA TPEANPUITHH UM B Opra-
HU3AIUU CTPYKTYPHBIX M3MEHEHil, HAlPaBJIEHHBIX Ha yBeudeHne 3(pheKTHBHOCTH PabOThI CTPYKTYPHI
CTPOUTEJBHOI OpraHusanuu, Tpedyer onpeaeneHuss Hanboiee ParoOHAIBHOTO0 METOANYECKOTO TOAX0/Aa K
MPOEKTUPOBAHUIO OPTAHU3AIMOHHON CTPYKTYPBHI.

[IpoBeseHHBIN aHATN3 METOAMYECKUX MOAXOM0B K OPTaHU3aAIMOHHOMY MPOEKTUPOBAHWIO 11€JIOTO Psa
aBTOPOB MOKa3ajl PasHOOOpasre UCI0Nb3YEMbIX METOANICCKUX TTOAXO0I0B.

OnHUM W3 TJIAaBHBIX HEJOCTATKOB MPUMEHSBIIUXCS TTOIXOI0B SABJSIAacCh UX (DYHKIIMOHAJIbHAS OpPUEHTa-
I[Msl, CTPOTAas PerJiaMeHTaI[UsI TIPOTIECCOB YIIPaBJIEHNUs, a He UX PE3YJbTaTOB.

AHaM3 MCTOYHUKOB TIO TEOPUM YTPABJIEHUS TOKA3BIBAET, YTO B MPOIECCe TOSBIECHUS KOMILIEKCHBIX
mpobJieM, 3HAUNMTENbHAS YaCTh KOTOPHIX TpeOyeT MPUHATUS HECTAaHAAPTHBIX PelIeHUi, IPUMEeHEHUE JIu-
HelHO-(DYHKIMOHATBHBIX CTPYKTYP — HeabdekTusHO. Pelerne mpobieMHBIX 3aad MOXKeT Haubosee ad-
(DEeKTUBHO OCYHIECTBJATHCSA B paMKax 0Cc000# CTPYKTYPHI, KOOMEPUPYIOLIEHCs ¢ TMHEHHO-(QYHKIIMOHAIb-
HOM, IOIOJIHAIONIEHN ee, HO He UIEHTUYHOU el

© A. IO. Cebosa, A. B. Becttasiosa, E. M. Boskos, 2011

134



MpHHLMMLI GOPMUPOBAHMUS CTPYKTYpPbl YNPABNEHMS MOAPSAHON CTPOUTENLHOM GMPMON B YCNOBUAX HECTABUNBLHON SKOHOMMKM

Kpome Toro, perenue npobseMHbIX 3aau TpebyeT Takke CUCTEMHOTO MOAX0/a K (hOPMUPOBAHUIO JIaH-
HON CTPYKTYPBHI.

CucTeMHBIN TIOJIX0/l OPUEHTUPYET HCCaefoBaTeNell Ha obiue IPUHINIBI MTPOEKTUPOBAHUS OPraHU3a-
1M, IpuaBas ocoboe sHayeHue pasjeneHnio GYHKIUN yrpasieHus Ha obuiue u cruenuanbabie (Tabu.),
KaK yacTu obIero npoiecca GopMUPOBAHUS OPraHU3AIMOHHON CTPYKTYPBI, 8 TAKXKe CTPYKTYPHI almapa-
Ta ynpasienus. [Ipesxie BCero, aTo onpe/eseHre CUCTEMbI, [eJIeil OpraHu3aliu, KOTopbie 00yCIaBInBaOT
CTPYKTYPY 3aJla4 U cofiepsKaHue IeJIeBbIX IOJCUCTEeM alllapaTa yIpaBaeHUs.

TaGmuua — OyHKIMOHATbHAS MATPUIIA YBA3KU OOIIMX U CHEIMATbHBIX (DYHKIUI yIpaBieHus

OOmue (pyHKINH yIIpaBICHHS
CnerpansHele (GyHKIUH YIPaBICHH, IporHo- Opra- Koop-
LEJIEBbIE MO/ICHCTEMbI CHCTEMBI YIPAB/ICHUS 3MpoBaHMe | HU3AMA | JMHALMS B?I;IT;/IBZI}-I_ V;Ieg;g(;n-
CTPOMTENBHOH (GUpMbI U TUJIaHH- yIOpaB- | IesATeIbHO- TeI;IbH(i)TI/I aI;{a,nm
poBaHHe JICHUS CTH
1. YrpagieHue nepcoHaaioMm 1.1 1.2 1.3 1.4 1.5
2. Ynpapnenue GUHAHCOBBIMH pecypcaMu 2.1 2.2 2.3 24 2.5
3. YpaBieHue MaTepuagbHO-TEXHUYECKUMHU 31 39 33 34 35
pecypcamu
4. YrpapneHne OCHOBHBIMH MTPOU3BOICTBEHHBIMH 41 49 43 44 45
honmamu
5. YnpaBieHue nponu3BOACTBOM 5.1 5.2 53 5.4 5.5
6. YrpaBieHHe Ka4ueCTBOM 6.1 6.2 6.3 6.4 6.5
7. YpapieHHe HayIHO-TEXHUYECKHM, 71 72 73 74 75
MHHOBAIIMOHHBIM Pa3BHTHEM
8. YpaBneHue colyantbHbIM pa3BUTHEM 31 32 23 3.4 35
KOJIJIGKTUBA
9. YpaBieHue MapKETUHIOM U MapKETHHT OBBIMU 91 92 93 94 95
HCCIIeIOBaHUSAMHU
10. Ynpapienue uHGOPMAIIMOHHBIM Pa3BUTHEM 10.1 10.2 10.3 10.4 10.5
11. YnpaBneHue opraHu3aliMOHHBIM Pa3BUTHEM 11.1 11.2 11.3 114 11.5

O6benuHerre o0muX QYHKIMIA YIIPABJIEHUS W CHEIUATbHBIX (DYHKIIMI WIIN 1[eJIEBBIX TOICUCTEM B BUJIE
(byHKIIMOHANTBHOIN MaTPUIIBI Ha TEepPeceYeHNIX MO3BOJSIET MONYINTh KOMIUIEKCH 3a/[aU YIIPABJICHUS.

Jlst pazpaboTKU KOMIJIEKCHOTO TIOAXO0/a ¥ OTpeNeTeHnst O0MnuX OPUeHTHPOB HYHKIIMOHUPOBAH ST
CTPYKTYPBI YIPaBJEeHMs, B EPBYI0 OUepesb HEOOXOAMMO CHPOPMYIUPOBATD IIEJTH CHCTEMBI.

[Ipu HenocpencTBEHHOM (OPMUPOBAHUN CTPYKTYPbI YIIPABJEHUS MOAPSAHON CTPOUTENBHON OpraHu-
3allUy aBTOpaMU IIpejJjiaraeTcs caeAyoUuil IPUHIAIL

AHaT3 CTPYKTYP HOAPSAHBIX CTPOUTENbHBIX OPraHM3aInii, pabOTAONINX Ha TEPPUTOPUN YKPAUHBI,
T0KA3aJI, 4TO MCXO/S M3 PEIaeMbIX B (hMpMe 33/1a4, ee IesITeNbHOCTh MOKHO Pa3IesuTh Ha YeThipe OJI0Ka:
(bHAHCOBBIN, KOMMePUYECKHIi, TPOU3BOACTBEHHBIH, NCTIOJHUTEIHHBIM.

B ka)kzioM OT/IeTbHO B3STOM OJIOKE PENTaeTest KPYT CIennpIIecKux 3a1a9, CBOUCTBEHHBIX HETOCPEICTBEH-
HO 3TOMY OJIOKY.

B zaBucmMocTyt 0T MacImTaboB AeATENLHOCTH (GUPMBI HATTOMHAEMOCTH GT0OKOB MOXKET OBITh pasHoit. OHu
MOTYT COCTOSITh M3 OHOTO OT/EJIa, OCYMIECTBISIONIETO BCe (BDYHKINH, OTBEAEHHDIE OTAETBHO B3ITOMY OJI0-
Ky, 1160 GOJBIIIOr0 KOJTNIECTBA OTAENOB, KAXK/ABIH 13 KOTOPBHIX OCYIIECTBIISIET OHY WM HECKONHKO (DYHK-
Ui B TaHHOM GJIOKe.

Jlst ToTo, 9TOOBI CTPOUTENBHAS OPTaHU3aIMsT OblJIa KOHKYPEHTOCTIOCOGHOW B PHIHOYHON Cpefie ee CTPYK-
Typa MOJUKHA TIOCTOSTHHO COBEPITEHCTBOBATHC. [T 3TOTO HEOOXOMMMO BHITIONHSATH CJAEAYIONINE YCIOBHUST:
TPOBOJINTH aHATN3 PAGOTHI OPTAHW3AINH, BBISBIATH MOJOKUTETbHBIE U OTPUIATETbHBIE TEHIECHIINY B
pabore (pUPMBI, AHATU3UPOBATH U OMEHUBATH PABOTY CIIENUATNCTOB, TTOBHIMIATH KBATH(MUKAINIO CITEIH-
AJIMCTOB, UTO JAET MEPCIEKTHBY KaphepHOTo POCTA M MOBBIMIAET UX 3aMHTEPECOBAHHOCTD B paboTe, aHAH-
3MPOBATh BHEITHIOI CPEAY OPTaHW3AINH, MOCTOSHHO aHATM3NPOBATh CEKTOP PBIHKA, B KOTOPOM (YHKIIU-
OHHUpYeT AaHHass GUpMa, aHATU3UPOBATH AEITEAbHOCTh KOHKYPEHTOB U BBHIPAGATHIBATL OTMPEAETEHHYTO
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A. 1O. Cebosa, A. B. becnanosa, E. M. Bonkos

CTpaTeruio U TaKTUKY /711 YIIPOUYHEHUs CBOUX IMO3UIUII B IAHHOM CEKTOPe PBbIHKA, IIOCTOSTHHO U IPUCTAJIb-
HO CJIe/IUTh 32 9KOHOMUYECKMMHU U TIOJUTHUECKUMU U3MEHEHUSAMHU B YKpauHe, cTpaHax 6JmkHero sapyoe-
JKbsI U 9KOHOMUYECKU PA3BUTBIX CTPaHax (3TOT acleKT UTpaeT He MOCJEeHIO POJib B IJIAHUPOBAHUM Jiesi-
TEJNLHOCTU OPTaHU3aIMK), BHIPabaThiBaTh PENIEHUs MO COBEPIIEHCTBOBAHUIO CTPOUTENHHON KOMIAHWY
JJ1s1 YKPeIJIeHNs ee TIO3UIUI Ha CTPOUTEJbHOM pPBIHKeE.

B mpepsiaraeMoii Hamu CTPYyKTYpe Takue (GYHKIUU OYAyT BO3JATATHCS HA OTAEJbHBIN €IMHUYHBIN dJie-
MEHT, UIMEHYEMBbII OT/ZIEJIOM CTPATETHUYECKOro IIAaHUPOBaHUSA U aHamn3a. CHeruaaucTsl B JaHHOM OT/ese
GyayT paboraTh Ha MOCTOAHHON ocHOBe. VX TepBooUepeiHas 3ajiaua 3aKA04aeTcs B KOOPAUHUPOBAHIY
NEATENBHOCTH BeeX GJOKOB (DMPMBI Ha peajin3aliiio CTPaTernyeckux Iejiell, a Takke yrnpaBieHun 3HaHU-
SIMU.

BbIBOAbI

@opmupoBaHue CTPYKTYPHI YIIPABIEHUS MOAPSAHON CTPOUTENHHON OPTaHU3AIMK B yCJIOBUSIX HECTa-
OUJIbHON PHIHOYHOU 9KOHOMHUKHU 3aBUCHUT OT GOJIBIIOrO KOJMYeCTBa (DaKTOPOB KaK ee BHYTPEHHEH, Tak U
BHeIIHEl cpe/bl. VI3aMeHeHne, XOTst Gbl OJIHOTO M3 HUX, IO I[EMOYKe BJIEYET 3a cO00H M3MEHEHHE OCTAIBHBIX
U KaK CJe/ICTBUE, MOXKET TIPUBECTH K U3MEHEHUIO M CaMOU CTPYKTYpbl opranusanuu. OqHako mpesara-
eMbIil TPUHIIUI OJOYHOTO MOCTPOEHUS AT BO3ZMOKHOCTh MaKCHMaJIbHO (DOPMAIU30BaTh yIpaBjieHYeC-
KHe CTPYKTYPbI MOAPSIHBIX OPTAHU3AINI B COBPEMEHHBIX YCIOBUSIX.
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NPUHININ ®OPMYBAHHA CTPYKTYPU YIIPABJIHHA IIIJIPSIIHOT
BYJIBEJIBHOI ®IPMU B YMOBAX HECTABIJIbHOI EKOHOMIKU
OnechbKa jepkaBHa akajeMiss OyIiBHUIITBA Ta apXiT€KTypH

AHaM3y10ThCs MAXOAN 0 TPOEKTYBAHHI CTPYKTYP MAPAAHUX OYAiBETbHUX OpTaHi3alliil, TPOMOHYETHC
6J1ouHMIA pUHIKUN 1X T00YI0BY 3 BUALIEHHAM aHAMTHYHOI (PYHKIIIT B OKpeMuil 6JI0K.
CTPYKTypa yNpaBRJIiHHsL, NiAPsIHi Oy AiBesbHI opranizanii, pyHKIi ynpaBiiHHs, 610K

A. Yu. SEBOVA, A. V. BESPALOVA, E. M. VOLKOV

PRINCIPLES OF BUILDING OF MANAGEMENT STRUCTURE OF BUILDING
CONTRACTOR IN UNSTABLE ECONOMY CONDITIONS

Odesa State Academy of Civil Engineering and Architecture

The paper analyses the methods of management structures design of constructional contractors and
proposes a block-diagram method of their construction with discharge of the analytical function into a
separate block.

management structure, building contractors, management functions, blocks
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XK. M. BAJIABAHIOK

MixperioHansHa akaaemis ynpaBniHHs NepcoHanom

3MIHA ®YHKUII YNPABJIIHHA NEPCOHAJIOM TA HOBA POJIb
MEHEKEPA 3 YNPABJ1IHHY NEPCOHAJIOM

B crarTi mpoananizoBaHO OCTAaHHI TeH/EHIIii PO3BUTKY YIIPABJIiHHS IePCOHAJIOM Y CYyJYaCHUX YMOBaX IIBH/I-
KOTO PO3BUTKY YCiX MPOIECiB SK Ha MaKpOPIiBHI, Tak i Ha PiBHI OKPeMUX Cy(’€KTiB YIPABIiHHS, B TOMY pasi
migmpueMcTB cdepi OYAIBHUIITBA, PO3TJISIAAIOTHCS HOBI MIXOAN 0 CTIpUMaHHs (HYHKINN yIpaBIiHHs mep-
COHAJIOM Y KOHTEKCTi CyJaCHIX YMOBaX Pa3BUTKY KOPIIOPATUBHOTO YIIPABJIHHS Ta €KOHOMIYHUX CUTYAIill
y CBIiTi, HOBa poJb, GYHKII1 Ta 3aBAAHHS MeHekepa 3 YIIPaBIiHHS TIePCOHATOM Y BIATIOBIIHOCTI 10 HOBHUX
peautiit, a TaKOXK KOMIIETEHTIil, ki GYAyTh HEOOXiTHI MEHEIKEPY 3 TMEPCOHATY PISHOMAHITHUX chep misTh-
HOCTI, y TOMY 4uci it cepi OyAiBHUIITBA, [JIsT BUPIMIEHHS HOBUX 3aBIaHb YIPABIIHHSI, SKi MOXKYTH BUHWK-
HYTH y MAaOYTHBOMY Ta BKe BUSIBJISIIOTHCST ChOTO/IHI.

VIIPABJIHHS IEPCOHATIOM, MeHe [’KeP 3 YIIPABJIHUs IIEPCOHAJIOM, cHcTeMa, PYHKIT Ta e()eKTHBHICTD YIIPABJHHUS
MepPCOHATIOM, e(DEKTHBHICTh ePCOHAIY, e(DeKTHBHICTD 3aTPaT Ha IePCOHa, e(DEKTHBHICTh iHBECTHILiil B Iepco-
HaJl, MEHEIKMEHT KOMIIaHii

NMOCTAHOBKA MPOBNEMMU

HoBa exoHomiyHa peasbHICTD 3 SIKOIO 31MMTOBXHYJOCh KOPIOPATHBHE YIPABIiHHS 3MIHIOE BiJIHOCUHU,
pOJIb Ta 3HAYEHHS YIIPABJIiHHS [I€PCOHATIOM B OPraHi3allil, [0 B CBOIO YePTy MPU3BOAUTD /10 3MiHU TIiXO/iB
1o GyHKII yrpaBiainas nepconasoM. Exonomivna kpusa 2008 poxy cTaja He MPOCTO MOIMITOBXOM JI0 3MiHU
poJti (haxiBIg 3 ypaBIiHHS TEPCOHATOM, BAMAralouy BiJi HbOTO HOBUX KOMIIETEHIIT, a i 30BCiM iHIIIO1 SKOCTI
B X0/ 10 YIpaBIiHHS HepcoHaoM. Ha erari mepexoy Bil KaApoBOro aaMiHiCTpyBaHHS [0 MOOYA0BH
CHCTEMH YTIPABIIHHS MEPCOHATOM KOMIMAHii B OCHOBHOMY 3aiiMasich MOOYA0BOIO CUCTEMH YTIPABIiHHSI
mepcoHasioM Ta ii po3suTkoM. Cama (yHKIIis yIIpaBJIiHHS [epCOHATIOM Oy/yBaiach sSIK PO3BHBai4a, TO Ha
CBOTOJIHINIHIH /IeHb, MUTAHHS CTOITh B TUIONIMHI OMIHKKA €(DEeKTUBHOCTI MEPCOHAY, OIliHKU 1HBECTHUIIIN Ta
BiJIZIavi BiJl TIepCOHATY, €EKOHOMIYHOI e(heKTUBHOCTI BUTpAT Ha TepcoHan [3, c. 12].

AHANI3 OCTAHIX OOCNIOXEHb TA NMYBNIKALIN

TeopetnuHow 6a3010, Bijl IKOI BiAIITOBXYIOTHCS CyYacHi MXOAM OIMIHKNA e(EKTUBHOCTI yIIPATIHHS Tep-
COHAJIOM, € <KOPCTKWI MiIXiZl» 70 YIPaBJIiHHS HepcoHanoM, (iocodisd SKOTO B yIPaBJiHHI MEPCOHATIOM
mo0yI0BaHa TAKMM YMHOM, 100 OTPUMYBATH JOJAHY BapTiCTh BiJl MEPCOHANY, i IIUM JTOCATATH KOHKYPEHT-
HUX 1epesar. JIIoau po3rasganTbes SK JOACPKUN KaliTasl, Bi/l SKOTO IPU PO3YMHUX IHBECTHUINISAX Ta Y-
paiHHI MoKHa orpumyBatu moxia. IIpencrasarkamu ganaoro maxony € K. Mambpen, H. Tiui, M. [leBaH-
Ha, JI. Yabpux [1, c. 22]. 3nauna yacTrHa myOJTiKaIliii mo JaHHii TeMi 1e, B OCHOBHOMY, CTaTTi B HEPIOAMYHUX
BUJAQHHSX Ta Ha IHTEPHET pecypcax, /e e o6roBOpeHHs MEePCIEeKTHB PO3BUTKY, 3MIHHU MAXOAIB 10 QYHKIII
VIIPaBJIiHHS MEPCOHATIOM, i1 POJIi Ta B3aEMO/IIl 3 MEHEPKMEHTOM Ta akilioHepamu kommaHii. [Ipu npomy
ocobinBe Miclle 3aiiMal0Th KOMIaHii, OB'A3aHi 3 OyAiBeIbHOIO Tajy3i0 Ta iHBECTHUIIHHO-IHHOBAIIIHOIO
MUSJIBHICTIO.
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X. M. banabaniok

META OOCNIOXEHHA

SMIHUBCA KyT 30py Ha YTPaBJiHHS I€PCOHAJIOM, TOMY 3aBIAHHSM JIaHOI CTATTiI € aHAJi3 OCTAHHIX TEH-
Neliil po3BUTKY YIIPaBJiHHSA MEPCOHAIOM, TIOKAa3aTH HOBI MiAIXOAW 10 Py3yMiHHSA (PYHKILI Ta poJi yrnpas-
JIHHS ePCOHANOM, BiJITOBIIHO 10 HOBUX €KOHOMIUHUX peasiii Ta 0COBIUBOCTEH PO3BUTKY KOPIOPATUB-
HOTO yIIPABJIIHHS, HAa OCHOBI JOCHIIKEHHS K TEOPETHYHUX, TAK 1 IPAKTUYHUX HaZOaHb, IIOMJISAIB Ta LyMOK
(paxiBI1iB, IPOTHO3IB €KCIIEPTIB Ta BJIACHOTO OCBiNLY.

OCHOBHUW MATEPIANT OOCTIOXEHHSA

3MIHIOEThCS THAXIJA Ta PO3YMiHHA (QYHKII yIpaBaiHHaA epcoHaioM. Ko paHiiie cTpyKTypa cayxou
YIPaBJIiHHS TIEPCOHAIOM OyyBaJach BiJMOBIZAHO M0 TEXHOJOTIN yIpaBIiHHS TepcoHaioM (miabip ta agamn-
Tallist, OI[iHKa, MOTHBAIlisl, PO3BUTOK T4 HAaBYAHHS MEPCOHANY, KaJpOBe aJMiHICTPyBaHHS, PO3PaxXyHOK 3a-
pOOITHIX MIaT Ta KOMIEHCAIiiT), TO ChOTOAHI MOGYIOBA CTPYKTYPH CIY:KOU Oy/Ie BiANITOBXYBATHCDH Bill
pe3ysbraTiB Ta ePeKTUBHOCTI, SKi MJIAHYETHCS OTPUMYBATH Bif ii AisabHOCTI (CepBiCHUI Ta eKCHEPTHUH
1eHTpn) [2, ¢. 115]. Po3pobistioTbest GisbI TIPOCT CTPYKTYPH, P [[bOMY MPUALISIOUN OCHOBHY yBary B3ae-
MO/Iii eJIeMEHTIB CTPYKTYPH, 3B s3KaM Ta KOMMYHIKAIISIM MiXK HUMH, Y/IOCKOHQJIEHHIO CHCTEMHU Ta MPOIECiB
ynpaBiiHHs. Bin0yBaeTbcs 3MiHa aKIEHTY 3 TOPU3OHTAIBHOTO PiBHS YIIPABJiHHS HA BEPTUKAJbHUI PiBEHD
ynpasiiras [1, ¢. 29], 10 XapaKkTepHO /Ui KOMIAHii, MOB'A3aHNX 3 OYAiBEIBHOI ranyss. 3MiHa GoKyCy
Ha 30iJIbIIeHHsT TPUOYTKY 3 OTPUMAHHS MOCTIHOTO JIOXO/LY, CTBOPIOIOUM TIPU 1IbOMY KOHKYPEHTHY Ta e(hek-
THBHY, a He 3pyYHY OpraHizalliio, MPOrHy3yIoun po3BUTOK nofiii [2, c. 35]. lle B cBolo uepry Bejie 710 3MiHK
POl MeHeKepa 3 MePCOHaNy, 10 HeOOXiIHOCTI Ta HasBHOCTI HOBHUX KOMIIETEHIIH Y Hboro. MeHeKep 3
nepcoHasy Ma€ OyTH B POJIi MapTHepa, rpaBiid Ta HoBaTopa. CTBOPEHHS TaKol Tpiaju He 3aBK/IU BIAETh-
cst, 1 11e TPUBOJIMTH JI0 MIEBHUX BTpAT Ta HemepeadadeHux Butpar. ChorofaHi (haxiBIiio 3 MepcoOHATY MOTPIOHO
He TIJIbKW MaTH JIOCUTb PO3BUHYTI MpodeciiiHi HaBUYKK TEXHOJOTIN YIPaBIiHHS TT€PCOHANIOM, HA SKUX BiH
CIeIiaTi3y€eTbCs, a MAaTH HABUYKU OIIHKM Ta PO3PaXyHKY €KOHOMIYHUX BUTPAT Ta eKOHOMIYHOI Bijjadi Bif
MepPCOHaNy, HABUYKU PO3PAXYHKY €KOHOMIUHOI e(heKTUBHOCTI Biji yIpPaBJAiHCHKUX PillleHb, TOB'SI3aHUX 3
TIePCOHAJIOM; TTPOBOAUTHU MOCTIMHY MIarHOCTUKY MisIIBHOCTI OpraHisailii Ta IPONOHYBAaTH NIJISXA ii MOKpa-
MIEHHS, BOJOAITH IHCTYMEHTAPIEM Ti/IBUINEHHS e(eKTUBHOCTI AiSJILHOCTI Ta aKTUBHO HOTO 3aCTOCOBYBA-
1. B Oy/IiBeTbHIX KOMITAHISIX BUKOHYBATH TAKy AIATHOCTUKY JOCUTH CKJIAHO, OCKITBKYA BOHU MAIOTh KiJTbKa
00'€KTiB, sIKi posmopolieHi TepuTopiasbHo. MeHeIKepy 3 mepcoHany B Tpoiieci po6OTH JOBOIUTHCS PO3-
paxoByBaTH €KOHOMIUHY e(EeKTUBHICTH Bijl pillleHb Ha PiBHI BUIOTO MEHEKMEHTY, MPaBJiHHA KOMIIaHii,
BECTH [[iaJIOT Ta HAJIAro/KyBaTH B3aEMO/III0 3 KEPIBHMKAMU HANPSAMKIB Ta BUIIUM MEHEIKMEHTOM KOM-
manii. [ came Taka poJib Ta 3aBmaHHs (HaxiBIiB 3 TMEPCOHANY CTAIOTh BUPIMIAJILHUMH B MOKJUBOCTI BIPO-
BaJIKyBaTH 1 PO3BUBATH CHCTEMY SIK YIPaBJiHHS mepcoHasoM B KommaHii. CTocoBHO OyaiBeIbHOI Tamysi
MeHeKepy 3 YIPABIIHHS MEPCOHATOM 3HAYHO CKJAHITIIE TOMY, IO HOMY HEOOXIIHO y3TOMKYBaTH BCi M
MPOIIECH, HA [0 BUTPAYA€ThCs GaraTo 4yacy i iHoxl pobuth #oro pobOTy He HACTIIBKE e€(hEKTUBHOW T10-
PIBHSHO 3 HIIMMHU Tany3ssMd eKOHOMiKH. ToMy BHHUMKAE HEOOXiTHICTh BIPOBA/KEHHS TAKOTO IMiAXOAY B
poboTi 3 mepcoHanoM. BakJUBUM € BUPIIIEHHS MUTaHHsL, 00'€KTHBHOTO BUMIPY Pe3yJIbTaTHBHOCTI Po0O-
TH CJIYKOU 110 poOOTi 3 TTEPCOHAIOM, BKJIAJEHUX 1HBECTHIL{l Ta BUTPAT Ha MEPCOHAJ, Biijadi Bij mepcoHa-
JIy, OIIHKY €KOHOMi4HOi1 e(heKTUBHICTI yHPaBIiHCbKUX pillleHb 1Mo nepcoHany [4, c¢. 23]. IcayoTh npoTu-
JIEKHI BIATIOBIl Ha jgaHe muTaHHs. Tak, yac migBUIIeHHS eDEKTUBHOCTI POOOTH 3 MEPCOHATIOM 3a PaXyHOK
CKOPOYEHHS BUJIATKIB BiIXOAWTH. KOMIIaHii B MOINIyKax HOBUX JKepeJl TiABUIIEeHHS e(DeKTUBHOCTI CUCTEMU
YIIPaBJiHHS TIEPCOHAIOM. B cydacHiil mpakTHUIll pe3yJIbTaTUBHICTh POOOTH CJy:KOM 0 PobOTi 3 MepcoHa-
JIOM TPAAUIIIHO OIIHIOBAJIN TPhOMA MOKA3HUKAMU: IIJTMHHICTD TIEPCOHAINY, SIKICTh BeleHHS KaJ[POBOTO [iJIO-
BOJICTBA, 33/I0BOJICHICTh TIEPCOHAY Bijl TPOBEEHOTO HAaBYaHHA [4, c. 24]. Ili moka3HWKU € 3pydyHUMHU, TIPO-
Te HACKIJTBKY BOHU 06 €KTHBHO MOKA3YIOTh PE3YABTATHBHICTD POOOTH 3 YIPABIIHHI MEPCOHATOM BUKINKAE
MUTaHHA. BiIbII TOYHY OIIHKY MOKHA OTPHMATH, CKOMOIHYBABIIN OIIHKY SIKOCTI POOOTH OKPEMUX TEXHO-
Jjioriit mo poboTi 3 mepcoHanoM, HiHAHCOBO-CTATHCTUYHUX MOKA3HUKIB, PE3yJIbTaTiB OI[iHKM iHBECTHILII,
3aTpaT Ta Bijjlauy BiJl TepcoHay, iHAEKCY 3a[0BOJIEHOCTI TpaliBHUKIB. KoMITeKcHA OIliHKa 03BOJISIE
JOCUTH BUBAKEHO OIIHUTH e(PEeKTUBHICTb iHBECTHIIH B MEPCOHAJ Ta Pe3yJIbTaTUBHICTD Bifjiadi Bij mepco-
Hamy. baxano omiHOBaTH He TIJIBKYM 33/[0BOJIEHICTh TIEPCOHATY, a TAKOX 3MiHY MOBEIHKH TIPAIliBHUKIB,
BUMIipIOBATH IIPHUPIiCT KOMIETEHI[ii MPaIiBHUKIB Ta (paKkTOPiB BIUIUBY Ha iX 3MiHY, PiBeHb JIOSJIBHOCTI Ta
3aJIy4eHOCTi IepcoHaly.

Omintooun eeKTUBHICTb iHBECTUIIIN B MEPCOHAJ, MOJKHA 3aCTOCOBYBaTH (DiHAHCOBI MOKA3HUKH, TaKi
SIK YacTKa 3aTpar Ha IePCOHAJ B J0XO/i KOMIIaHii, JoXil BiJ iHBeCTUIIH B JIOACHKUI KariTasu, IpuOyTOK Yu
Bijlaua BiJ jemapTaMeHTy, MiApO3/iay, Yd HaBiTh Bifl 0fiHOTO TpaliBHUKa. OCHOBHUII apryMeHT MPOTH
PO3PaxXyHKiB IaHUX TTOKa3HWKIB Ta e(heKTUBHOCTI Bijl yIIPaBJiHCHKUX PillleHb MO TIEPCOHATY — HE MOKJIUBICTh
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YiTKO BUSHAYUTH €KOHOMIYHY e(heKTUBHICTh, TOOTO SIKYy KOHKPETHO BiJlady B TPOINOBOMY €KBiBaJeHTi OT-
pUMaE KOMIaHis B 3arajbHill CyMi CBOTO JIOXOMY, AKMH 3a0€31e4y€eThCst BCiMa BUIaMU aKTHUBIB.

[Tpote 3a 3acTocyBaHHA (hiHAHCOBUX MMOKA3HUKIB TOBOPATH caMi Iudpu — yHiBepcajabHa MOBA, 3pO3yMi-
Jla SIK aKilioHepaM, Tak i MeHemkepam. (DiHaHCOBI MOKA3HUKH, 3a3HaY€HI BUIIE, TAKOXK MOKHA TOMOBHUTH
11e esIKUMHU NTOKa3HMKaMU, TAKUMHU SIK CIIBBi/IHOIIEHHS] OCHOBHUX YIIPABJIiHCbKUX CTPYKTYP Ta MiJIPO3/iJIiB,
SKi IPUHOCATH NPAMUN TPUOYTOK KOMIAHI{, HABAHTAKEHHSA HA OJHOTO CHiBPOGITHUKA 06CTYyTOBYI0YOTO
nigposaiay. Takwii migxig yHiBepcaibHuil, i BiH Moke OyTH 3aCTOCOBAHUMN I PI3HUX rajy3eil eKOHOMIKH,
B TOMY 4uCJI i A1t Gy AiBEJIbHOI.

BMCHOBKW

3MiHa opieHTallil 3 BUKOHAHHSA (DYHKITII yIIPaBIiHHSA EPCOHAJIOM Ha OIiHKY ii eeKTUBHOCTI BUMarae
HOBUX KOMIIETEHIII] Biji axiBIliB 3 TIepCOHANY, HOBUX METOJIB Ta iHCTPyMEHTapilo /Jig peasisallii HOBOi
poJii. B nepiiry 4epry cucTeMHOro MiJIXOAy /10 OIIHKM iHBECTHUIIii, 3aTpar Ta Biji/ladi BiJl IepCcOHaNy, BU3HA-
YeHHSI MOKA3HUKIB e(heKTUBHOCTI, MOBYI0BU CUCTEMHU IX PO3PAXYHKY, CUCTeMU 3i6paHHs iHopMarii s
NPOBEAEHHS BiATOBIAHUX PO3PaXyHKiB, 06'€KTUBHICTD, EKOHOMIUHY €(PEKTUBHICTh MMOKa3HUKIB Ta iX
BizkputicTh. s 11b0T0 (haxiBIAM 3 TIepCOHaNy TMOTPIGHO BMITH PO3POOIATH MOJENI YCIiHOI AisabHOCTI
JenapTaMeHTiB Ta MiIpo3/LIiB KOMIIaHii, (hoKycyBaTUCh HAa 30[{0BOJIEHHI BHYTPIIlIHIX KJIIE€HTIB, OIliHIOBA-
TH e(EeKTUBHICTD CUCTEM Ta TPOIIECiB YIPaBJIiHHS NEePCOHATIOM, eeKTUBHICTh YIPAJTIHCHKUX PIllleHb Ta
[epPCOHAY, PO3YMITH Ta BiAdyBaTU OCOOMUBOCTI BeleHHs Oi3Hecy, 3HATH HIOAHCU KOMIIAHIi, MAaTH HAaBUYKK
NIarHOCTUKY, KOHCYJIbTyBaHHs Gi3Hecy Ta opraHisailii, BOJOAITH MPUHIIMIAMHI MPOLECHOTO YIPaBJIiHHS,
KOMaH/HOI POGOTH, MPOBOJUTH €KOHOMIUHI PO3PAXYHKH, JETKO OTEePyBaTH eKOHOMIYHUMHU MOKAa3HUKAMHU,
po3paxoByBaTH e(eKTUBHICTh Ta OI[{HIOBATU PE3YJIbTATH CBOEI AisIbHOCTI, OYyTH €KCIEPTOM Ta apryMeH-
TOBAHO BiJICTOIOBATU CBOIO IIO3MUILIO.

Jlutst MOKIIMBOCTI K cary»k6i 110 poGOTI 3 TIepCOHATIOM, TaK i OKpeMUM (haxiBIISM 10 ePCOHATY BECTH PiBHY
PO3MOBY 3 MEHE/KMEHTOM KOMIIaHi1 Ha PiBHI (P, MATU apryMEHTH I TUX YU iHIIUX PIillleHb 110 yTIpaB-
JIHHIO TIEPCOHANIOM, OYTH MOBHOIIHHUM TIAPTHEPOM /i GisHecy i peasizoByBaTH He 06CIyrOByIOUY, a CTpa-
TeriyHy (PYHKINO 3 yIpaBJAiHHSA IEPCOHAJIOM Ha PiBHI KOMIIaHii.
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K. H. BAIABAHIOK

N3MEHEHUE OYHKIUKU YIIPABJIEHWA ITIEPCOHAJTOM U HOBAS POJIb
MEHE/JKEPA 11O YIIPABJIEHUIO ITIEPCOHAJJIOM

MexpernonaiapHas akajeMusi yIpaBJeHUs IEePCOHAIOM

B craThe MpoaHATN3UPOBAHBI MOCEHIE TEHIEHIINN PA3BUTUSI YIIPABIEHUS TIEPCOHAIOM B COBPDEMEHHBIX
yCJIOBHSAX GBICTPOTO PAa3BUTHSI BCEX IPOIECCOB KaK HA MAaKPOYPOBHE, TAK U HA YPOBHE OT/EJbHBIX CYyObeK-
TOB YIIPAaBJIEHUs, B TOM YHCJIe TPEANPUATHIT chepbl CTPOUTENbCTBA. PaccMaTpUBaIOTCs HOBbIE TTOAXObI K
MOHUMAHUIO GYHKIIUU YIIPABJIEHUS TEPCOHATOM B KOHTEKCTE COBPEMEHHBIX YCIOBHH PA3BUTH KOPIOpPa-
THBHOTO YMPABIEHUS 1 9KOHOMHUYECKO CUTYallun B MUPe, HOBas POJIb, QYHKIUK U 3a1a4l MeHeKepa 110
YIPaBJIEHUIO [EPCOHAIOM B COOTBETCTBUM C HOBBIMU PEAJIMSIMH, @ TAK/KE KOMIIETEHIMU, KOTOPbie OyIyT
HeoOXOIUMBI MEHE[KEPY 110 TIEPCOHAIY PA3IHYHbIX chep AesTeIbHOCTH, B TOM Yucie U chepe CTPOUTENb-
CTBA, JIJIsI PellieHus] HOBBIX 3a/[a4 YIPABJIEeHUs], KOTOPbIE MOTYT BO3HUKHYTb B OYIYIIUM U yIKe TPOSIBISIOTCS
CETO[HS.

yIpapJieHue IepCOHAJIOM, MEHEKeP 10 YIPABJIEHHUIO IEPCOHATIOM, cucteMa, byHkimm u 3¢ dexTUBHOCTD yII-
paBJieHHs epcoHaioM, 3¢ deKTUBHOCTD epconaia, 3 pexkTHBHOCTD 3aTpaT Ha nepcoHal, 3P EeKTUBHOCTh
MHBECTHIIMI B IIEPCOHAJ, MEHe’KMEHT KOMITaHHH
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X. M. banabaniok

Zh. M. BALABANIUK

MODIFICATION OF PERSONNEL MANAGEMENT FUNCTION AND FRESH
FUNCTION OF PERSONNEL MANAGER

Interregional Academy of Personnel Management

The article analyses the latest trends of the personnel management development under present-day
conditions of fast development of all the processes both at macrolevel and at the level of separate subjects
of management, including building sphere enterprises. The latest approaches to the functional background
of personnel management in the frame of present-day conditions of development of corporate management
and world economic situation. The latest part, functions and tasks of a personnel manager are in accordance
to the recent realities. The competence which is necessary for a personnel manager of various fields, including
the building sphere, will enable for management problems solution in the future and sometimes they appear
today.

personnel management, personnel manager, system, functions and personnel management efficiency, personnel
efficiency, personnel costs, personnel investment efficiency, company management
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B. U. YCMAJIEHKO, H. C. IECKOBCKAS

XapbKOBCKMI rOCYAAPCTBEHHBIM TEXHUYECKMI YHUBEPCUTET CTPOUTENBCTBA M APXMTEKTYPBI

ONTUMMU3ALMUA MNIAHA NMPUBJIEYEHUS CTPOUTEJIbHON TEXHUKM

[TpuBoauTest o6Ias MOCTaHOBKA 3a/laull OIITHMU3AINHI TIJTaHA PUBJIEYEHUsT CTPOUTETBHOIM TEXHUKH, T10-
CTpOeHa MaTeMaTHyecKas MOJEJIb ¥ BBIIIOJTHEH aHaJi3 eé 0COOEHHOCTE! ISl CTPOUTETBHOTO MPOEKTA.

onTHMHU3ALYs IVIaHa, YIIPaBJI€HHUE OTPAaHNYEHHBIMU pECYypPCaMi, ONITUMHU3allHOHHAA MaTeMaTHY€CKasA MO1€J1b,
MHOTOKpUTEpHAIbHASA, ONTUMU3AIIMOHHAA 3a1avYa

OOPMVYINNPOBKA TPOBJIEMbI

HecrabuabHoe 9KOHOMIYECKOE MOJOKEHNE CTPAHBI YBETNUMBAET HATPY3KY HA MOAPSIIHBIE CTPOUTEh-
Hble (DUPMBI U BBI3BIBAET HEOOXOAUMOCTD Pa3pabOTKU U BHEAPEHUS] HOBBIX TOJXO0A0B K YIIPABJIEHUIO CTPO-
UTEJbHBIMU MPOEKTaMU, KOTOPbie OYYT YYUTBIBATh BCE OTPAHUYEHUS U OCOOEHHOCTH (HDYHKIMOHUPOBA-
HUS TIpoekTa [ 1], M03BOJAT CHU3UTH CTOMMOCTD, JITUTENBHOCTD U PECYPCOEMKOCTD Ha KaK/IOM 3Talle IPOeKTa
U, KaK CJIe/ICTBHE, TIOBBICUTH €T0 KauecTBO U 3(pdeKTHBHOCTD B 1esioM. OHOI W3 OCHOBHBIX XapaKTEPUCTHK
CTPOUTENBHBIX MPOEKTOB SBJASIOTCS MUCIOJb30BaHNE OTPAHMUEHHBIX BUAOB pecypcoB [2]. Mcnosb3oBanue
OTITUMU3AIIMOHHBIX MaTEMATHUECKUX MOziesiell [3] Mo3BOJUT ONpeeIuTh ONTUMANBHYIO CTPYKTYPY HC-
MOJTH30BAHMS CTPOUTEIBHON TEXHUKM Ha KaXK/[OM 3Talle MPOEKTa, YTO, B CBOIO 0YEPE/ib, COKPATUT JIJINTEIb-
HOCTb U CTOMMOCTH CTPOUTEIBHOTO TTPOEKTA B IIETIOM.

AHANN3 NOCNEOHNX UCCNEAOBAHUWM U NMYBNUKALNIA
WccnenoBanusiMu B 00/1aCTH ONTHMAaJIbHOTO YIIPABJIEHUST PECyPCaMK CTPOUTENbHBIX MTPOEKTOB 3aHMU-
MaJIiCh MHOTHE OTeYeCTBEHHBIE U 3apyOesKHbIe YUEHbIE, UCIIONb3Ysl B CBOEH MPAKTHKE Pa3IMYHbIE MaTeMa-

TUYECKUE MOJENH JIJISI ONTHMAJIBHOTO PACIPeeJeHUsT PA3IMIHbIX BHI0B PECYPCOB [4, 5], cpenut KOTOPhIX
C. . bymyes, 0. H. Tecxus, P. b. Tsan, B. U. Boponaes, M. JI. Pasy, B. H. Bypxos u np.

LEJN

PaspaboTka 3agauyl ONTHMHU3AIMK TJIaHA TIPUBJIEYEHUST CTPOUTEIHHOM TEXHUKN U €€ aHAJIU3 JJIST CTPO-
UTETHHOTO MPOEKTA.

OCHOBHOW MATEPUAN

[TycTh cTpOUTENBHBIN TPOEKT @ COCTOUT U3 MHOXKECTBA W = {wl,wz,...,wl} pabort, rae I — MOIHOCTD
mHokecTBa W. ]It BBIMOHEHYsT pabOT MPOEKTa HEOOXOMUMO 3a/IeiCTBOBATH PECYPCHI CTPOUTENHHOH TeX-
HuKK U paboueii cugibl. [Iycts M = {ml,mz,...,m K} — MHOECTBO BUJIOB PECYPCOB TEXHUKH 1 paboUeil CHJIbI,
MomHOCTBI0 K, a M = ({1, 35 4K ) — BEKTOP, ONPeAeIAIONIHiT KOJTMIECTBO TOCTYHBIX eINHUI] TEXHUKH /
paboueil cuasl kKakaoro Buaa. [ycts C = {cl,cz,...cG} — MHOXECTBO TUIIOB 110/I33/1a4 U3 KOTOPBIX COCTOST
paborsl, a G — MomHOCTh MHOKecTBa C. MakcuMaibHast TPOM3BOANUTENBHOCT KaKIAOTO BH/Ia TEXHUKH TIPH
BBITMOJTHEHNH PA3TMYHBIX MOA3a7ad MHOXKecTBa C ompeleseHa MaTpHUIlei:
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IIycrb Vig 20, rze Vig — obbem pabot moxzanaun Sig THHA Cg, g =1,2,..,G paborer w;,i=1.2,..
IIyctp T ig,l € {1,2,---1 },g € {1,2,---G} — KOJIN4€eCTBO BpeMeHU, HeoOX0MUMOe IJIS BBITOJIHEHUS TT0A331auu S,g
C IpUMeHeHueM al.];, e/IMHUI PecypcoB TexHukn my,k =1,2,...,K. Cneposarenbto, Tig ONPEENETCs 110
opmyure:

Vi
_ g

k
)y (u gk’ aig)
k=1
Torpa 7; AMUTENTBHOCTD BBHITIOMHEHH PAOOTHI W; ONpeeIAeTC CIeAYIOIIM 00Pa3oM:

Tp= Max 7. 3)
g=12,..G

[ycts T = {tl,tz,,,,,ty} — MHOKECTBO MOMEHTOB BPEMEHH, B KOTOPOE HAUMHAIOTCS U 3aKAaHUUBAIOTCS
pabotsr MHOXXecTBa W, rie naist Vity,t,1 €T, <tp,). B pamkax gaHHON Mojesu mepepacipejiesieHie pe-
CYpCOB Ha BblIOJIHEHHE HOA3agaun Sig.i=12,...15¢=12,.,G nponcxoaur B MOMEHTH BpeMeHHU
[=12,.,21. Ilyctp al-kg/ — KOJINYECTBO PeCypCcoB TUIlA My, KOTOPOE BBIAEJNSAETCS B MOMEHT BPEMEHU ff
AU pemenust nogzafaun Sigoi =12, 1,g=12,...,G afz e N. O6osnaunm yepes Efgl BEKTOP, KOTOPHIIi
O_pe[[e]IHeT pacnpe[[eﬂeHI/Ie TeXHMKM THlla M, eM B wmowment Bpemerun f; €T, Torzma
a" _(all, 1"2’ ,alké,___,aé"G aIG) CuaenoBaresibHO, (bHHaH(:OBbIe 3aTpPaThl HAa UCIOJb30BAHUE PECYPCOB
MHOXeCTBa M Ha IIPOTSUKEHUM MHTEPBaIa BPeMeHH [#7,4741), [ € {1,2,...,21 1} ornpejiesgeTcs o dhopmyJie:

K I G
(-1 Y XY ap-p* k=12, K,1=12,..21 -1, (4)
k=li=1g=l
rie pk ~ CTOMMOCTb OJIHOTO Yaca MCII0/JIb30BaHUA e/IMHUIILI pecypca My .
O6o3Hauum q—(al’l, 2’1,.., K’l .a 1’2 2’1 K’2 end K’zl) BEKTOPOM, KOTOPbIil OIpe/iesisieT pacipeje-
JIeHUEe TeXHUKU U paboueil ChJibl mk,k —12 »K B MOMEHTBI BpeMeHH t,0=12,..,21 cpenu noxsanay
Sigsl =1,2,.., 1,2 =1.2,..,G . Tlyetb O =gq,q3,...,q 7 { MHOKECTBO BCEX BAPUAHTOB PacIpesie/leHNs TeXHUKHI
1 paboueil CHIIBI Cpe/n Mo3aad Sjg CTPOUTENBHOTO NPOEKTa @. J — MONHOCTb MHOKeCTBA (), BHIUMCIIA-
eTcs 1o caenyoleit hopmye:

K
271-1
(IT Gy +1)7° 7 ()
k=1
Torga ONTUMHU3AIMOHHYI0 MATEMATUYECKYI0 MOJIEJIb MOKHO TIPEACTABUTD CJAEAYIONUM 00pa3oM:
é =arg extr F(q) (6)
Gge¥Yco

rme  F(¢)— BEKTOpHBIN IeseBOH DYHKIMOHAM 3aauH,
Y — MHOXKECTBO JOMYCTHMBIX PeIleHIH, KOTOPbIe OTPeNeIIoTCS CUCTEMO OTpaHmueHII:

rIG
z Z a,g <lle,k=1,2,...,K,l=1,2,...,2], (7)
i=lg=1
KI1g kl ma
(=) Y XY ajg- Pk <D™ k=12 K, 1=12,.2]-1 8)
v < k=li=lg=1
' 1 KLY u &
Y (-t Y XY ag-pt <RE=12,.,K,01=12,.21-1, 9)
I=1 k=li=1g=1
\_ 1, < T (10)
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OnTUMM3aLMs NNAHA NPUBNEYEHUS CTPOUTENBHOM TEXHMKM

rne (7)) — orpanuvenue 1Mo KOJMYECTBY MOIYCTUMBIX PECYPCOB B MOMEHT BPEMEHU {;
(8) — mo 3arparam B onpezieieHHbIH nepuosi BpeMenu ¢t € T;
(9) — no ob1elt CTOMMOCTU BBITIOJIHEHUS PabOT;
(10) — mo BpeMeHU OKOHYAHUSI CTPOUTEILHBIX PabOT.

Pacemotpum ocobeHHOCTH MaTeMarudeckoit mogenu (6—10) 3azauu onpejesieHus ONMTUMATIBHOTO T1JIa-
HA MPUBJIEYEHUsT CTPOUTENbHON TEXHUKU:

1. 3amava (6—10) sABasgeTCS MHOTOMEPHOW, MHOTOKPUTEPUATBHON ONTUMU3AIIMOHHON 3a/auei.

2. YacTuuHble KPUTEPUU KAYECTBA 33/[aUU SIBJISIIOTCS B O0MIEM CJIyuae HEJUHEHHDBIMU.

3. MuoxecTtBO ( CONEPKUT TOYKU, KOTOPbIE B OOMIEM CJiydae TPeACTABISIIOT TOUKH 3alPETa.

4. O6mactp pomyctuMmbix pernernit W < Q 3amaun (6—10) sBisSI€TCS AUCKPETHBIM MHOKECTBOM U OIIpe-
fengercd cucteMoil us 6K —2K +1 JMHENHDbIX U HeJTMHeHHbIX HepaBEeHCTB.

Takum o6pa3oM, Ha OCHOBaHUU OcoOeHHOCTEN 1—4, MOKHO CIeJaTh CJAEAYIOI[He BbIBOIBL:

1. 3agaua (6—10) sgBasieTcst MHOTOKpUTEPHANbHON U NP-TpyaHOM 3a1a4eil.

2. B obmuieM ciyuae MHOrOKpUTepHaibHast hopma GyHKIMOHATA KadecTBa (6) ompeessier HeoOX0AUMOCTb
IPUMEHEHUST METOJIOB CBEIEHUST MHOTOKPUTEPUAJIBHBIX 33/lad K OJHOU / HabOpy OJHOKPHUTEPHAIbHBIX 3a/ad.

3. JluckpeTHbIil XapakTep 00J1aCTH AOMYCTUMbBIX PEIIEHUN OMpeessieT HeoOXOAMMOCTh TPUMEHEHUST
METO/IOB JIUCKPETHOI ONTUMU3AINH JIJIsI ONPeIeJeH s TI00aIbHOTO SKCTPEMyMa 3a/auu.

BbIBOAbI

B pabote paccMoTpeHa 3ajjaya ONTHMU3AIMK TJIaHA [TPUBJICUYEHHS CTPOUTENBHOM TEXHUKH JIJIsI TPOEK-
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MOKHBIX METO/aX €€ PelIeHUs.
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B. I. YCIIAJIEHKO, H. C. TJECKOBCbKA
OINITUMI3ANIA IJIAHY 3AJIYYEHHSI BYJAIBEJIBHOT TEXHIKU
XapKiBcbKUil epKaBHUN TeXHIUYHWH yHiBepcuTeT GYIiBHUIITBA Ta apXiTEKTypH

HaBoanThes 3araibHa MOCTAHOBKA 3a/[adi OMTUMI3allii TIaHy 3aTydeHHst Oy/AiBeTbHOI TEXHIKU, TOOYA0BAHO
MaTeMaTHYHy MOJETb Ta BUKOHAHO aHai3 il 0cobIMBOCTEH [T GYAiBETBHOTO TPOEKTY.

ONTUMI3allis [UIaHY, YIIPABJIiHHA 00MEKeHUMH PECYPCaMy, ONTHMI3alliiiHa MaTeMaTHYHa MOJIEJb, GaraToKpure-
piajibHa, onTHMi3alNiiiHa 3a1a4a

V. I. USPALENKO, N. S. LESKOVSKAYA

OPTIMIZATION OF PLANNED APPLICATION OF BUILDING EQUIPMENT
Kharkiv State Technical University of Civil Engineering and Architecture

The general formulation of the optimization problem of building equipment application has been set up, a
mathematical simulation with the analysis of the features for a structural design has been made .

plan optimization, management of limited resources, optimization mathematical simulation, multicriteria,
optimization problem
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O AONYCTUMOW AJIVHE KOHCOJIU NPU HABECHOM
YPABHOBELUEHHOM MOHTAXKE NMPOJIETHOIO CTPOEHUA U3
YCNOBUA OFPAHUYEHUS NEPUOAA COBCTBEHHbBIX KOJIEBAHUN

B paborte nccienoBaHo BAMSHNE HA YACTOTY COOCTBEHHBIX BEPTUKATBHBIX U TOPU3OHTATLHBIX KOJEOAH Ui
U3MeHEHUs JUIMHBL KOHCOJIel 1P HaBeCHOM yPaBHOBeIIeHHOM MOHTaske. VccienoBanue Beloch MO BYM
PACUYETHBIM cXeMaM (C yYeTOM MacC MOHTaKHBIX KPAHOB 1 6e3 UX ydyeTa) Ha MPUMepE ABYXIPOJETHOTO TPO-
setHoTO cTpoetust mo cxeme 110+110 m. [[71s1 06enx cXeM yUHTHIBAIOCH BIWSHNE HA YaCTOTY PACIOJIOKe-
HISI TPOMEKYTOYHON BpeMeHHOM oropsl. OmpesesieHa A0MyCTHMAs IJIMHA KOHCOJIN COTJIACHO TPpeGOBaHNU-
SIM HOPMAaTHUBHBIX JIOKYMEHTOB.

coOCTBEHHbBIE YaCTOThI KOJIEGaHHIA, yPABHOBEIIEHHDBI MOHTAsK

B pabore Ha mpuMepe HaBECHOTO YPABHOBEIIEHHOTO MOHTAKa JBYXIIPOJETHOTO METAJIHYECKOTO MPO-
JgeTHoro ctpoeHus (hepmMbl Keje3HOHopoKkHOTO MocTa) 1o cxeme 110+110 M uccienoBaHo BiaMsSHUE HA
4acTOTy CO6CTBeHHbIX BEPTUKAJDbHBIX 1 TOPU3OHTAJIbHDBIX KO]IC63.HI/Iﬁ N3MEHCHUA NJINHBI KOHCOﬂeﬁ, orpe-
JieJieHa JIOMyCTHMast JIMHA KOHCOJIA ¢ Y4eTOM TpebOBaHMi HOPMATUBHBIX JOKYMEHTOB.

B pabore [5] Gbia HalijieHa AOMyCTUMAs JJIMHA KOHCOJIU, HCXO/S M3 OTPAHUYEHMSI AOTYCTUMBIX TTPOTH-
60B U MEPUOIOB BEPTUKAJIbHBIX U TOPU3OHTAIBHBIX KoJieOaHuit. PacueTHast cxeMa COOTBETCTBOBaJa Ha-
BECHO# cOOPKE MPOJIETHOTO CTPOEHHS ¢ AaHKEPHBIM TIPOJIETOM.

OrmnpenenuM AONYCTUMYIO JJIMHY KOHCOJHM B BEPTUKAJBHON M TOPU3OHTAJBHON IIOCKOCTH C yIETOM
TpeGOBaHWIT HOPMATHBHBIX JOKYMEHTOB 110 OTPAHUYEHUIO MEPUOTOB COOCTBEHHBIX KOJeOaHUI MPU MOH-
Taxke. B meiicTBytoneM HopMaTUBHOM JIoOKyMeHTe [6] B 11.1.64 yKa3zaHbl OrpaHUYEHUS 110 MEPUO/IaM BEpTH-
KaJIbHBIX 1 TOPMU3OHTAJbHBIX KO]Ie6aHI/II>JI. Ha CTaJlu MOHTaKa MPOJETHBIX CTPOGHI/II;,I OHU HE TOJI)KHBI
npeBbIinath 3 c¢. JlaHHOe 3HaYeHKe ObLIO BHECEHO BO BTOpYIO penakimio [4] B 1996 roxy. [lepBoHavyanibHO B
[4] mepron cobCTBEHHBIX KOTEOAHUIT IPH MOHTaXe ObLI OrpaHuYeH 2 C.

PaccmoTpensl cieayionue BapuaHThl MOHTA)KA MPOJIETHBIX CTPOEHUN € TIOMOIIBIO YPaBHOBEIIEHHOM
HaBeCHOW COOPKU — CUMMETPUYHBII U HECUMMETPUYHBIH, KOTOPbIE TEXHOMIOTNYECKH jgomyckatorcs. Ha puc. 1
MIPUBE/IEHBI JIBE CXeMbI MOHTaXKa. Kaxk0li U3 cXeM COOTBETCTBYET JIOTIOJHUTEIbHAS TIOJ[CXEMA PACIIONOKe-
HUST BpEMEHHOH O1opbl. B cirydyae cO6opku mo cxeme A mpousBOAUTCS 0OCTPOUKA OMOPBI Ha JJIUHY 2,5 JJIH-
HBI TTaHeJH, 3aTeM cOOpPKa TEPBBIX 2-X IMaHesell, Ha BEPXHUX MOsICaX MOHTHUPYIOTCS [[Ba JIePPUK-KPaHa C
nocjeayoneil HaBeCHOU cOOPKOIT TPOJIETHBIX CTPOEHUET JaHHBIME KpaHamu. I1o cxeme B cGopka mepBbIx
2-X TaHeJeil OCYIIeCTBISIETCS C MCIOIb30BAHNEM JOTOTHUTETBHBIX BPEMEHHBIX OMOP (KOPOTKUX TTOMOC-
Tell Takoil ke AIHBI). Kpome Toro mo cxeme B mccienoBaHo BANSHUE OTEPEKEHUS MOHTaKA B OHY W3
CTOPOH Ha OJIHY TaHesb. J[Jist 06enX CXeM YYUTHIBATIOCH BJAMSHUE HA YaCTOTHI TIOJOKEHUS TIPOMEKYTOTHOI
OTIOPHI.

Bo Bcex pacueTHBIX CXeMaxX YYUTBIBAJIOCH MOJOKEHNE TIPOMEKYTOIHOH omopsl. Bo3aMoskHOe pacmosoxke-
HIe BPEMEHHBIX OMOP TPEAMONIATANIOCH B 4-X MecTax (/11 060X PacCMaTPUBAEMBIX CIYYaeB MOHTaXka) —
Ha paccrositiuu 33, 44, 55 1 66 MeTPOB OT Ocu 0OCTPONKH KalUTAIbHOM OIIOPHI.

1 cocTaBieHNs 9acTOTHOTO YPaBHEHWS MCIIONB30BAJICS METOJ TPAHUYHBIX 3JIEMEHTOB.

© T. C. Kenesusax, K. 1. Coangaros, 2011
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O ponycTMOit ANMHE KOHCONM NPU HABECHOM YPOBHOBEIEHHOM MOHTAXE MPONETHOTO CTPOEHUS U3 YCIOBHUS ...

[MonyyeHHbIEe B pe3yJ/IbTaTe pacueTa MePUO/bl BEPTUKAIBLHBIX KOJIeOaHUl 10 TIepBO (hopMe B ciydae ydera
MacC MOHTaKHBIX KPAHOB JIJIs CHMMETPUYHOM cxXeMbl HaxonsaTcss B auanasone ot 0,013 xo 1,115 ¢, u B ana-
nasone ot 0,058 10 1,122 ¢ — Ay HecuMMeTpUUHON cxeMbl. Takum 06pa3oM, B BEPTUKANBHON MJIOCKOCTU He
[POUCXOUT TIPEBBINIEHUS TIEPUOJIOB Kosebanuii, npuseaeHubix B [6]. [loaToMy B pajbHelieM aHanu3e
BHUMaHue ObLIO yAeJIeHO KoJebaHuAM B TOPU3OHTANBHON miockocTu. JlonycTumast AJinHa KOHCOJIHU TI0
4acTOTaM COOCTBEHHBIX KOJEOAHUN B TOPU3OHTAJIBHON IJIOCKOCTH B CJlyYae MOHTAKa 10 CUMMETPUUHOM
CXEMe € YYETOM MacChl MOHTaKHBIX KpaHoB coctaBusia 81 M, 6e3 yuera — 70 M (1I[pu OrpaHUYEHUE IEPUOOB
B 2 ¢). B caryuae orpanndenus nepuozos mo [6] B8 3 ¢ gonycTuMas AJinHa KOHCOJIM CTAaHOBUTCS G0JIee JIUHBI
MOHTUPYEMOTO TIPOJIETHOTO CTPOEHUS.

HauGosbiiee BiustHIEe Ha 1MePUOJ COOCTBEHHBIX KOeOaHUN MacChl MOHTaKHBIX KPAHOB OKa3bIBAIOT B
Hayaje yPaBHOBEIIEHHOTO MOHTAXKA, C MOCAEAYIONNM YMEHBIIEHUEM 10 Mepe YBEJIUYEHUS AJTUHBI MOHTH-
pyemoro mposieta. Ho u B 3aBepimaionieil cTaiuyu MOHTaXKa TIOTPENIHOCTD OINpe/IeIeHNs YacToT B ciydae He
ydyera MacC MOHTa)KHBIX KPAHOB cocTaBuJa 0KoJio 10 % OTHOCHTENIbHO CXEMBI, T/le Macca KPaHOB YYUTbHIBA-
J1ach.

A) El,n=const B) El n=const
0 1j_ 24% 37’8,7 4 0 1&1 2j_ 3’7’87 4
h=0..99Mm h3=22m L 1+=0..99m h=0..110m bs=22M l+=0..88 M
El p=const El = const

6

o:L (Y S N S S LI S: S S S

h50.33m h=66m,  ha=22m  |=66m, =033 | L0...33M |b=71,  Ba=22m =55, = 0.,33m

2

z El, = const .m 1".’1 EI, = const .m
i N i S
h=0.9m ,  ha=22m | h=0.99w , h=0.110m | bi=22m | L=0.88u
m El, = const EI = const

s&zi%&‘n

0.33m |b=T77)  ha=22m  5=55M, L=0.33m

L]

l T L & L
I

m
O
0...33M’ J’lz =66M, 13.4’: 22Mm J{]s = 66MJ{ ls=0.,33m [ L

Pucynoxk 1 — Pacuernsie cxemsr nposietHoro ctpoeHnst 110+110 M mpu HaBecHOM MOHTa)ke. A — CIMMETPHYHBIN
yPaBHOBENIEHHBIII MOHTAXX IIPOJIETHOTO CTPOEHNST; B — HecnMMeTpHYHBIH.

T.c A) B)
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Pucynok 2 — Ipaduk n3aMeHeHUs EPUOAOB COOCTBEHHBIX TOPU3OHTATIBHBIX KOJEOAHUIT TIPOJETHOTO CTPOEHUS 3aBHCHU-
MOCTHU OT HOJIOKEHMsI BpeMeHHOM omopsl. 1 — Ha paccTosuu 33 M 1o 06e CTOPOHBI OT OCH OOCTPONKH LEHTPANbHOI
onopsl, 2 — 44 M, 3 — 55 M, 4 — 66 M.
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. C. Xenesnsk, K. M. Conpatos

[ToBosst WTOT MCCAENOBAHUIO, HEOOXO[UMO OTMETHUTD:

— HeoOXOAMMOCTh y4eTa Beca MOHTAKHBIX KPAHOB B PACYETHBIX CXEMax IPH ONPEIEJEHUH YacTOT cOO-
CTBEHHBIX KoJieOaHuil (BePTUKAIBHBIX M TOPU3OHTAIBHBIX);

— HECMOTPs Ha TO, uTO B [6] Tmepros orpanuder 3 ¢, P pacuetax CTOMT 0OpaTUTh BHUMAaHKE Ha Tpebo-
BaHus Gosiee paHHUX HOPM. Tak Kak B ciydyae orpaHUYeHUs Teproa coOCTBEHHBIX Kosebanuii 1o [6], 1o-
MyCTHMast JUIMHA KOHCOJIU COCTaBuJa OoJjiee JJIMHBI MOHTUPYEMOTO MPOJIETA;

— HEOOXOAMMOCTD ONpe/ie/IeHNs] YaCTOT MMEHHO FOPU30HTANBHBIX KOJAeOaHuil, TaK KaK B BEPTUKAIbHOI
IJIOCKOCTH JIONMYCTUMBIH MPOJIET, UCXO/ U3 OPaHMYEHMs MePUojia COBCTBEHHBIX KosebaHuil (BbLIET KOH-
coan), gocruraer Gosee cra MeTPOB (B JaHHOM CJydyae pellaoliast pojib IPUHALIEKUT IPOYHOCTH);

— 0 IPUHIMINANBHO CYNIECTBEHHOM BJUSHUU TIPOMEKYTOUHBIX OMOP TI0 JIJINHE TIPOJIETHOTO CTPOEHUS,
OIHAKO O HECYIIECTBEHHOM BIUSHUN WX MECTOMOJOKEHMUST, TAK KAK MPHU JIOOOM UX PACTIONOKEHUN TIEPUOJT
COOCTBEHHBIX KOTebaHuii He mpeBbIman 2 ¢. HecMOTpsT Ha pa3HUIY B MepHOIax COOCTBEHHBIX KOJeOAH T
10 pacCMAaTPUBAEMBIM CXeMaM, MOCTEeHUH BBIBOJ OTHOCUTEJIbHO HE3aBUCUMOCTU MECTOMOJOKEHUS MPO-
MEKYTOYHOW OIOPBI JJISI HUX OJMHAKOB.
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I. C. XEJE3HIK * K. . COJIJATOB ®

PO AOIIYCTUMY NOBXKXUWHY KOHCOJII TP HABICHOMY
YPIBHOBAXEHOMY MOHTAXI ITIPOTOHOBOI BYJIOBU 3 YMOBU
OBMEXEHHA IMEPIOAY BJIACHUX KOJIMBAHD

@ JTHIIPIIPOEKTCTANBKOHCTPYKILis, * JIHIIPOIeTPOBCKMi HAI[lOHAIBHIE YHIBEPCUTET 3ai3-
HUYHOTO TpaHCNopTy iMmeHi akaxa. B. Jlazapsina

Y poborti JoCITiaKeHO BIIMB HA YaCTOTY BIACHUX BEPTHKATBHUX i TOPH30HTAIBHUX KOJINBAHD 3MIiHU JOB-
JKMHU KOHCOJIeH IpY HaBiCHOMY YpPiBHOBasKeHOMY MOHTasi. JloCiskenHs Besocs 3a IBOMa PO3PaxyHKOBH-
MU cXeMaM¥ (3 ypaXyBaHHIM Mac MOHTaKHUX KpaHiB i 6e3 iX ypaXyBaHHs;) Ha MPUKIA/A IBOMPOTIHHOI TPo-
roHoBoi Gyzosu 3a cxemoio 110+110 m. [l 060X cXeM BpaxoBYBaBCs BILJIMB HA YaCTOTY PO3TAIIYBaHHSI
MIPOMIKHOI TUMYAcoBoOi onopu. Busnauena nomycTuMa A0BKUHA KOHCOJI 3TiZIHO 3 BUMOTaMH HOPMAaTHBHUX
MOKYMEHTIB 1010 0OMEKEHHS TePiofiiB BJACHUX KOJMBAHb P MOHTAXKI.

BJIACHI YACTOTH KOJIMBaHb, yPiBHOBA KEHMUIi MOHTAX
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G. S. ZHELEZNYAK 3 K. I. SOLDATOV

ON THE PERMISSIBLE LENGTH OF THE CONSOLE WHEN THE IMPLEMENT
BALANCED MOUNTING OF THE SUPERSTRUCTURE OF THE CONDITIONS
LIMITING THE PERIOD OF NATURAL OSCILLATIONS

* Dneprprojectsteelconstruction, ® Dnepropetrovsk National University of Railway Transport
named after acad. V. Lazaryan

The paper deals with the effect on the fundamental vertical and horizontal vibrations of the cantilever
length variations at overhang balanced erection. The study has been carried out by two design schemes
(with regard to the erecting cranes mass and without it) by the example of two-span structure by the
scheme 110+110m. The effect on the location frequency of an intermediate temporary pier has been considered
for both schemes. The acceptable cantilever length has been determined in accordance of the building codes
requirements.

fundamental vibrations, balanced erection
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Honbacckasi HAUMOHANBHAS OKABEMMS CTPOUTENLCTBA M APXMTEKTYPbI

UCCIIEAOBAHMUE PEXXUMOB NPEAOXPAHUTEJIbHOIO TOPMOXKEHUA
MHOIOKAHATHbLIX NOABEMHbLIX YCTAHOBOK

B crarse pacemarpuBaercst pobieMa 6e30MacHON 9KCIUIYaTal[Mi yTOJBHBIX MTPOMBIIITEHHBIX YCTAHOBOK.
BerimoTHeHHBIE TEOPETHYECKHE HCCIIEA0BAHNSI O3BOIMIIH ONPEAEIUTD ITaPAMETPbI, KOTOPBIE 00ECTIEYNBAIOT
Ge3aBapuitHyo paboTy MOLBEMHBIX YCTAHOBOK B IPOIIECCE MX OCTAHOBKH.

MHOTOKOHTAaKTHAas T0{beMHAas1 yCTAaHOBKA, By IIHii IIKMB TPEHH I, IT0IbeMHbIIi KaHaT, TObeMHBIN IPy3

MHorokaHaTHbIEe TTO/bEMHBIE YCTAHOBKH SIBJISIIOTCS MPOTPECCUBHBIM METOOM JOCTAaBKH ITTOJIE3HOTO HIC-
KOMAeMOT0 Ha TOBEPXHOCTh MO CPAaBHEHUIO € OJHOKAHATHBIMU. C MOMOIIHI0 MHOTOKPATHOTO TO/beMa yC-
METHO PelNraeTcst mpobaeMa BHIIAYN MOJTE3HOTO NCKOMAEMOTO ¢ Gombimux rayoun. Hamudre HecKOMbKUX
IIOABEMHDBIX KaHATOB Ja€T BO3SMOXHOCTDb MCIIOJIbB30BATDh Ha 9TUX IIOJbEMaX KaHATbI He6OHbH_[I/IX AunaMeT-
POB. ITO TMPUBOANT K 3HAUNTEIBHOMY YMEHBIIECHHUIO AWaMeTpa BeAyIIero MIKMUBA M0 CPABHEHUIO € OJJHOKA-
HATHBIM IOTbEMOM; I03BOJISIET YIIPOCTHUTD, & B Psijie CIyYaeB U ITOJHOCTBIO NCKJIOUNATDH PELyKTOP; MHOTO-
KaHaTHBIE TMOAbEMHBIE YCTAHOBKY TOPA3/i0 MEHBINE TI0 MacCe W CTOMMOCTH, 00JafaioT Gosee BHICOKOI
CTETNeHBI0 He30TACHON IKCIIITYATAIIH.

OnHaKo TP HKCIIyaTAllny MHOTOKAHATHOTO TObEMA BO3HUKAIOT CBOM MpobaeMbl, Tpebyomine 6e30T-
naratenbHoro pernrenust. OMHON U3 TakuxX MPOOJIEM SIBJISIETCST PETieHne BOTPOCca 00 MCKIIOYEHUN CKOMbKe-
HUA TOJABEMHBIX KaHATOB 110 BEAYIIEMY MIKUBY IPU NPEJOXPAHUTETbHOM TOPMOKEHUN.

JeficTBYIOIINMHU HOPMATUBHBIMU TOKyMeHTaMu [1, 2| persmaMeHTHpYyeTCs eIl sl mapaMeTpos, obec-
MEeYNBAIONITX GE30MaCHYI0 IKCIUTYATAI[MI0 MHOTOKPATHBIX MOIBEMHBIX YCTAHOBOK. TaK, TIPU TMOABEME TPY-
3a 3aMe/|JIeHIe TO//beMHON MalIMHbl He JI0JIKHO TIPEBBIATh 5 M/c? B Ipolecce NpeioXpaHuTebHOrO TOp-
MOJKEHHUS, a TP CIycKe Tpy3a — He Meree 1,5 m/c?. Takune npejesbHble 3HAY€HNS 3aMe/IJIEHUN YCTAHOBJIEHBI,
‘{TO6BI NCKIIOYNUTDH Ha6eFaHI/Ie MOABEMHDBIX COCY/IOB Ha KaHATbl U MEPEIOJABEM UX B CTBOJIE NIAXThI. Bennuu-
Ha JXe JOIyCTHMOTO 3aMe/IJICHIS BeAYIIero MKUBA U3 YCIOBIS HECKOJIBKEHUS M0 HEMy NOABEMHBIX KaHa-
TOB He PerJTaMEeHTHPYETCS] KOHKPETHBIM 3HAUEHUEM. JTO OOBICHSIETCS TEM, UTO JIOMYCTUMOE 3aMe/lJIEHIEe B
3TOM CJy4ae 3aBUCUT OT HECKOJBKHX ITapaMeTpoB: KoahduIrmenTa CIETIICHUSI MO//BEMHBIX KAHATOB C Be-
AyIUM IIKUBOM [ YIJia O6XBaTa NMOABEMHBIMHN KaHaTaMU IIKNWBA TPEHUA O(,, OTHOHICHUA CTAaTHUYECKUX HaTA-
JKEHUIT TPY/KEHOH M TOpOXKHeld BeTBell MOAbEMHBIX KaHATOB k¥ T. . B cBA3KM ¢ 9TUM 1711 KOHKPETHOI
MObeMHON YCTAHOBKM BEJWYMHA JIOYCTHIMOTO 3aMe/[JIeHUs U3 YCAOBUS HECKOJIbXKEHHS OTpeeseTcs
pacueTHbIM TIyTeM (1).

ITo sToit MeTOANKE BeIMYMHA KPUTUYECKOTO 3aMeJIEHNUS BeAylero MKNUBa IIPH MObeMe Tpy3a ompee-
agetcs o ¢opmye:

» =gl e =)k, +1) (1)

rae g — yCKopeHnue CBO6OZIHOI‘0 IMMaJlecHusA TeJI, a IIpU CITyCKe:

a,,. = gle” —k, )e* +k,,). (2)
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I/Iccnep,oache pexumoB NpeaoXpPAaHUTENTbHOrO TOPMOXEHMA MHOTOKAHATHbLIX MOAbEMHbIX YCTAHOBOK

Ecin daktuyueckue 3amenieHus IMKUBA TPEHUS KOHKPETHON YCTAHOBKM MPEBBINIAIOT 3HAUECHUS, MTOJIY-
yeHHble 10 hopmyJie (1, 2), To Ha MOABEMHON YCTAHOBKE BO3HUKAET aBapUUHAS CUTYAIHS: BO3MOKHO CKOJIb-
JKeHUe MO bEeMHBIX KAHATOB 110 BEYIIEMY HIKUBY.

Kak 1okasas aHaju3 OmbITa 9KCIIyaTAIlMU TO’bEMHBIX YCTAHOBOK C BEAYUIMM IITKUBOM TPEHUS U pe-
3ysbratoB nposeneHHbix B MakHUM u MakMMCU TeopeTnvecknx M aKCIePUMEHTAIBHBIX MCCAEOBAHUIA,
CYIIECTBYIOIME METOJIMKHU pacyera JOMYCTUMBIX 3aMeJIEeHUH 3a4acTyto He 00eclednBaioT 6e30MacHyo
paboTy TaKMX yCTAHOBOK. ITO MOKHO OOBSICHUTH TE€M, YTO BO BCEX JAEHCTBYIOIMX METOAUKAX HE YUTEHBI
yhpyrue KojebGaHus moJbeMHbIX KaHaToB. B cBstau ¢ atum dopmyast (1) u (2) tpebyioT yrouHeHus.

C 910i1 11€J1b10 OBIIM IPOBEIEHBI TEOPETUUECKIE UCCJAESOBAHUS PEKUMOB MPEAOXPAHUTENHHOTO TOPMO-
JKEHUsI MHOTOKAHATHBIX TOJ’bEMHBIX YCTAHOBOK € YYETOM KOJIeOaTEeNbHBIX IBWKEHUI crcTeMbl. [Ipu aTOM
MOZbeMHAasi yCTAHOBKA PacCMaTpHBajIach, KAK MHOTOMACCOBAs CHCTEMa C PacIpe/leJIeHHBIMU W COCPEI0TO-
YeHHBIMU TIApAMETPaMU, a TIOJl KPUTUUYECKUM 3aMelJIEHuEM MTOHNMAJIOCh 3aMe/IJIeHIe KeCTKOW CUCTEMbI B
MOMEHT, KOT/la Pa3HOCTh HATS)KEHNH OIyCcKaloleicsl U MOJAHMMAIOIEelCsl BeTBE! J0CTUTala MaKCUMYyMa.
Ha ocHoBaHMM pe3yJbTaTOB MPOBEAEHHBIX MCCAEIOBAHNI TOJTYYEHBI pacueTHble (hOPMYJIBI TSI Olpeiesie-
HUS KPUTHYECKUX 3aMe/IJIEHUI TIOJ'BeMHON MAITMHBI U3 YCJIOBUI HECKOIhKEHUS TIObEMHBIX KAHATOB 110
BEIYIIEMY IIKWUBY.

ITpoBesieHHBIE MICCIEIOBAHNS MO3BOJSIOT CAENATh CAeAYIONINe BBIBOIBL: CYIIECTBYONAs METOANKA OII-
pesiesieHust IOMYyCTUMBIX 3aMe/[JIEHUI TIO'beMHOM MAIWHBI TIPU TIPEIOXPaHUTEIbHOM TopMOKeHUu [1] He
HCKJII0YaeT NPOCKaIb3bIBAaHNE KAHATOB IO NIKNUBY TPEHUS; PE3YJILTAThl SKCHePUMEHTAIbHBIX HCCIe/[0Ba-
HUI Ha JeHCTBYOIMX MHOTOKAHATHBIX TOABEMHBIX YCTAHOBKAX MOKA3aJU, YTO NP TPOBEACHUHN TEOPETH-
YeCKUX UCCJEOBAHUN HEOOXOIMMO YUMTHIBATh YIPYTHe CBOMCTBA MOABEMHBIX KAHATOB; aHAJUTHYECKIE
3aBUCUMOCTH, TIOJTyYEHHbBIE C YYETOM YIIPYTUX CBOMCTB TOJIOBHBIX KAHATOB TO3BOJISIOT OMPEAEIUTD 3aMel-
JIEHUS TOI'beMHOW MANTUHBI IPY MPEJOXPAHUTEIbHOM TOPMOXEHUU YCTAHOBKHU, UCKJITIOYAIONINE CKOJbXKE-
HUE TO'bEMHBIX KaHATOB MO BeAyIIEMY ITKUBY:

a* — g(kcme/’m _1) .
e 2(kcme”” + 1)—m,’: (1+m,?e”“ / my )/(m1 +m,f)’ )
o = g(e’“ _kcm) 4
e Z(e‘”’ +kcm)—m,’{’ (m,:’ /m) +e™ )/(m1 +m,f) ’ @

rjae Tﬂ1 — MaccCa I'pysKeHOro cocyza u XBOCTOBbIX KaHATOB HOZ[HI/IMaIOH_Ief/,ICE[ BETBU;
0 o o o
mZ, m, — COOTBETCTBEHHO MACChI IIOJTHUMAIOIIENCA U OITyCKAIONIENCSA BETBEU IO bEMHBIX KaHATOB.

ITo dhopmymnam (3, 4) onpe/iesieHbl KPUTHYECKUE 3aME/IJICHUS TITKUBA TPEHUS 1[€JI0TO Psa AeHCTBYIONIX
HOJBEMHBIX YCTAHOBOK. AHAJIM3 9TUX PE3YJIBTATOB MOKA3aJl, YTO OHU OTJIMYAIOTCS OT 3HAYEHUH, TONTyYeH-
HbIX 10 opmysnam (1, 2) wa 30-35 %.

YuurniBas 9TO, BEJIMYUHY JOIYCTUMOIO 3aMeJlJIEHUSA BEAYUIETO IIKNUBa IMIPpU MOABEME I'Py3a o 0.
JISIEM COOTHOIIEHUEM:

~onpeje-

n

a(),n. < 0’7akp,n, . (5)

Ha puc. 1 u puc. 2 npuBeieHbI pacueTHAs cXeMa IMaXTHOTO TobeMa 1 IpahuKy, MO3BOJISIONINE [T KOH-
KPETHOU TIO[EMHON YCTAHOBKHU OTPENENUTh KO3GhMUINEHT CIEIIEHUST B 3aBUCHMOCTH OT yrja o0XBaTa
HOZABeMHBIMHA KaHATaMH BeIYIIEeTo MKUBA W KO3(DUINeHTa CIeT/IeHUST MeXAY MOAbeMHBIMI KaHATaMU 1
BEJYLUM LIIKUBOM TPEHU$ [0 bEMHON YCTAaHOBKH.

ITpoBenennblie Uccae0BaHMS O3BOJAIOT C/leJaTh CJAEAYIONIe BBIBOJDL CyIIECTBYIONas METOUKA OIl-
pelieIeHUsT TOMyCTUMBIX 3aMe/JIeHUH MObeMHON MAaIlHbBI IPU TIpeoXpaHuTeJbHOM TopMokeHnn [1] He
HCKJII0YaeT IIPOCKajib3blBaHUe KAHATOB 110 IIKUBY TPEHUS; Pe3yJIbTaTbl 9KCIIePUMEHTAIbHBIX HCCJeL0Ba-
HUI Ha JeHCTBYIOIIMX MHOTOKAHATHBIX IIOA'BEMHBIX YCTAHOBKAX [10Ka3a/d, YTO [IPU IIPOBEJCHUMN TEOPETH-
YeCKUX MCCIAETOBAHUN HEOOXOINMO YUNTHIBATH YIIPYTHE CBOMCTBA MOABEMHBIX KAHATOB; AHATUTUIECKHUE
3aBUCUMOCTH (3, 4), TTOy4eHHBIE C YYETOM YIPYTUX CBOICTB TOJOBHBIX KAHATOB, ITO3BOJISIOT OTPEAETUTh
3aMe/IJICHUS I0/beMHOM MallMHbI IIPU IIPeJOXPAaHUTEIbHOM TOPMOKEHUU YCTaHOBKH, MCKJIOYAIOIHE
CKOJIbKEHUE II0/'bEMHBIX KaHATOB 110 BeJYILIeMy IIKUBY.
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HUX YCTaHOBOK B TIPOIEC iX 3yIUHOK.
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STUDY OF SAFETY BRAKING CONDITIONS OF MULTIROPE HOISTING
PLANTS

Donbas National Academy of Civil Engineering and Architecture

The paper deals with the problem of safe operation of mining full-scale plants. The carried out research has
enabled to determine the ratings providing wreck-resistant operation of hoisting plants during their shut-
downs.
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