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JOHBACCKOH HALHOHAVIbHOH AKAZIEMIS CTPOHTENbGTBA W APXHTEXTYPbI

YK 614.818.9

A.T. BEJIMLIKUIA, A. B. MTUYAXYU, A. 0. KOYEPTUH

FOY BMO «[Jonbacckasi HALMOHANLHAS AKAAEMUS CTPOUTENLCTBA U APXMTEKTYPbI»

SKCNEPUMEHTAJIbHbLIE UCCNIEAOBAHUSA DDPDEKTUBHOCTU
CLEMJIEHUA LUMNOB JIEAOXOA0B C JIEAAHON NOBEPXHOCTbIO

AHHOTa]_[l/UI. HpeZ[CTaB]IeHbI JaHHBIE 110 PE3YyJIbTaTaM IKCIIEPUMEHTAJIbHBIX I/ICC]Iel[OBaHI/II(/’I B(D(DQKTI/IBHOCTI/I
CHEIJIEHUA MIHUITOB JeJ0XO0J0B C ]Iel[HHOﬁ TIOBEPXHOCTBIO. HO/IpO6HO OllMCaHa U3TOTOBJIEHHAA 9KCIIEPUMEH-
TaJbHas yCTaHOBKaA. YcraHoBKa MO3BOJISIET MOZEJINPOBAaTh CUJOBBIE MaPaMETPbl, BO3HUKAIOIINE IIPU HUC-
IIOJIb30BaHUN pr60]IOBH01"0 JANIUKa B Ka4eCTBE 6a30BOTO 2JIEMEHTA IIpu ClTaCE€HUU YE€JIOBEKa, IIPpOBaJIUBIIE-
TOCs B IIPOMOMHE BO JIBAY. HpI/IBe[[eHbI JaHHBbIC PE3YJIbTaTOB [[ByX(baKTOpHOI‘O IKCIIEPUMEHTA, BBIITIOJIHEHHOTO
B HATYPHBIX YCJIOBUAX, HAa OTKPBITOM BOJIOEME. HOJIy‘{eHO YpaBHE€HUE perpeccruun 1 IMoCTpo€Ha ITOBEPXHOCTDb
OTKJIMKA 3aBUCHMOCTH PEATN3YyEMOIr'0 TATOBOI'O YCUJINA (CI/IJIBI CIIEeIJICHUA JIEJOX0/0B CO JIB[[OM) OT MaCChbI
BepTHKaﬂbHOﬁ Harpy3Kkn M KOJIMY€CTBa MINIIOB.

KimoueBbie cioBa: JIeOXO/IbI, IIIUIIBI, D9KCIIEPUMEHT, ClTaCeHHUE, e,

OOPMVYINNPOBKA TPOBJIEMbI

B 3uMHUiT epro Kak Ha BOJOEMax, Tak M Ha JOPOrax, TpOoTyapax oOpa3oBbIBaeTCs JeAsSHOM cioil. Ile-
peMelnenye o HeMy 3aTPY/HEHO, BCJIEACTBUE MOBBINEHHOW CKOMB3KOCTH MOBBIMIAETCS KOJIUYECTBO TPABM
or najgeHnid. OTaeNbHO OIIACHOCTH MoABepraTes JoduTtenu noasogHoi gosau (MYC Jlonenkoi Ha-
ponHoit pectybiuku pukcupyer ot 4 10 10 npoBasoB JIFOAEN O/ e/l €KeTOAHO). AKTYaJIbHBIMU SIBJISTIOTCST
BOIIPOCHI obecredeHust yI0OHOTO MepeMeIeHrs 0 CKOJNb3KOU MOBEPXHOCTH U a9 (HEKTUBHOCTU CIIOCOGOB
CITaCEeHUs YeJIOBEKA, TIPOBAIUBINETOCS TIOM JIE].

AHANN3 NOCNEQHNX UCCNEQOBAHU 1 MYBNUKALMIA

Jlist GoJsiee ymoOHOTO TepeMEIeH s 10 CKOJIb3KOU 00JIefeHeBINel TTOBEPXHOCTH HEOOXOAUMO YBEJINIHU-
BaTb CUJIbI CIEIJIEHWA ITOBEPXHOCTHU O6yBI/I CO JIbBAOM. KOMMyHaJIbeIe C]Iy)K6bI UCHOJIb3YIOT METO/ TIOCBIII-
KU CKOJIb3KHX JOPOT CIEIMAJbHBIMU PEAreHTaMU W MPOTUBOCKOJB3SIIUMU MaTepuaiaMu (IeCOK, MIJIaK
T. 1.). [1] TIpousBopuTes 06yBY paspabaThBAOT ClielnaibHble BUABI T0oA0NB [2]. ObObIBaTE M MCHIONb3Y-
10T CAMOJIeJIbHbBIE W CEPUHHO BBITYCKAeMbIe JIEMIOXO/IbI, HajieBaeMbie Ha 00yBb [3].

B pab6ote [4], BBITIOTHEHHOIT TT0/1 PyKOBOACTBOM mpodeccopa B. A. TleHuyka M3JI0/KeH PSII TEXHOJOTHI
CIIACEHUsI YeJIOBEKA, TPOBAJIUBIIETOCS B TPOMOUHE BO Jibay. OIHA U3 HUX MpeJjiaraeT UCI0Ib30BaTh B Ka-
yecTBe 6a30BOTO 3JIEMEHTA PHIOOJIOBHBIN SIIUK, JHO KOTOPOTO OCHAIIEHO IIUIAMU JIJist IOBBIIEHUS CIIET-
JieHust co oM. K amuky Kpenutcst jebe/ika, ¢ TIOMOIIbI0 KOTOPOH PhIGaK-CcracaTe/ b BBITACKUBAET YeJI0-
BEKa, MPOBAJIMBIIETOCS] B [IPOTAJIIHY BO JIbY.

LEIb

aKCHepI/IMEHTaJIbeIM IIyTEM ONPEAECJTUTDH CIIEMTHOE YCUJINE, PEaIn3yeMO€ B 3aBUCUMOCTHN OT KOJIHUYECTBaA
IIUIIOB JIEJJOXO0J0B 1N BeCa YEJOBEKa.

OCHOBHOW MATEPUAN

Ha pucynke 1 npexcrasiensl cxema u dbororpadusi akcrepuMeHTaIbHON yeTaHoBku. Ha puuiie tumo-
BOTO pBI6OTOBHOTO simuka 1 (MakcHMaTbHast BepTHKaIbHas Harpyska — 130 Kr) 3akperieHsl cepuio
BBITy CKaeMble Jieoxoabl 3 (MeHemkMenT KadectBa FICO 9001-2015) ¢ mumamu, rpy3sl 2 UMUTHPYIOT BEC

© /. T. Bernuxwii, A. B. [Tnyaxun, A. 10. Koueprun, 2019
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PucyHnok 1 — JkcriepuMeHTaIbHasl YCTAaHOBKA: a) cxeMa; 0) dororpadust.

yesoBeka. TsHYyIIEEe yCHIIMe CO3[MAeTCsT MaJorabapuTHOM Jiebenkoit 4 (cTsKHOe ycuie — 2 T), OJMH KOHEI
kaHaTa 6 (paspeiBHas Harpyska — 130 krc) mpukpenieH K AmuKy 1, a BTOpoil K HENMOJBUKHON omope 7.
TaroBoe ycuime, KOTOpoe OTPAHUYEHO CUJIAMU CIIETJIEHUS MIUTOB JiefoXon0B 3 co abaoM 10, pukrcupyercs
nuHamometpoMm 7 (auramomerp JITY 0,5/2 TOCT 13837-68).

Jlns onpeneseHnst MOMEHTA CABUTA SANIMKA €ro TepeMenienne GuKCcupoBasoch nporubomepom Makcu-
moBa 9 (ITM-3), sakperieHHbiM Ha mitatuBe 8. ITokasaHus mpornbGoMepa U JUHAMOMETPA 3aIlKCHIBATUCH
Ha BU/IEO C CUHXPOHU3AIMel 110 BpeMeH!.

IKcIlepUMeHTaJlbHble UCCIefoBaHus TpoBoauinuch B pespajie 2019 roga Ha OTKPBHITOM BOJIOEME C TOJI-
MUHOM Jibaa 15 CAHTUMETPOB IPU OTPHUIIATENBHON TeMIIEpaType OKpyskamomieil cpeast —5 “C 1 BJIAKHOCTH
Bo3zayxa 52 %.

OKCHEPUMEHT ILTAaHUPOBAJICS Kak moaublil AByxdaxTopublii. @aktop X, — Macca BepTHKAILHOTO IIPU-
rpysa, paxrop X, — KojmdyecTBo munos (rabmmma 1).

Ta6muna 1 — Koguposanue (akTOpOB IpH IPOBEACHUH IKCIIEPUMEHTATLHBIX MCCIEL0BaH Ui

VuTepBas BApbHPOBAHUS 1 YPOBEHD (DAKTOPOB Macca rpy3os, m, Kr KosinuecTBo MUIoB, n
Konosoe o603HaueHme X, X,
Hyanesoii yposens x; = 0 100 8
Wurepsas BapbupoBaHusi 20 4
Hwusxnuii yposens x; = —1 80 4
Bepxuunii yposens x; = +1 120 12

Jlnst mosrydeHusi ypaBHEHUS] PEIPECCUU IKCIEPUMEHT TIPOBOJIUIICS 110 TLIAH-MATPUIE IIEHTPATHHOTO
KOMITO3UIIMOHHOTO OPTOTOHAJIBHOTO IJIaHa BTOPOro mopsaka [5] (tabauma 2). B kavecTBe ucciaegyeMoro
napameTpa IPUHST [0KA3aTeNlb TSTOBOrO yeuaus auHamomerpa P B MomenT ciiBura simuka (cpenuee apud-
METHYECKOE TI0 KAXK/IOMY OIIBITY ).
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3KCI‘IepMMeHTGJ1beIe nccnenoBsaHus 3¢¢eKTMBHOCTM CUENNeHMs WUNOB NEROXOR0B C NEAAHON NOBEPXHOCTbIO

TaGmuua 2 — [lnaH-MaTPUIla [EHTPAJbHOIO KOMIO3UIIMOHHOTO OPTOrOHAIBHOTO IIJIAHA BTOPOTO MOPSIAKA

OrnbIT Xo X, X, x,-2/3 x,2-2/3 X X P, kr

+1 -1 -1 1/3 1/3 +1 43,333

Tanuposanue T 2° Ii t i ;1 1;3 1;3 : i s 1é%67
+1 +1 +1 1/3 1/3 +1 65
+1 -1 0 1/3 -2/3 0 43,333

3Be31HbIE TOUYKHI 1 i 0 1/3 —2/3 0 61,667
+1 0 -1 -2/3 1/3 0 45
+1 0 +1 -2/3 1/3 0 65

HysieBble TOYKH +1 0 0 -2/3 -2/3 0 51,667

YpaBHEHME perpeccur 3aBUCUMOCTH PEAU3yeMOTO TSATOBOTO YCUJINS (CUJia CIETIEHUs TTUIOB JIeJ0X0-
ZIOB CO JIBIOM) OT MAacChl BEPTHKATHHOTO MPUTPY3a U KOJHMYECTBA TUIIOB B HATYPAJIbHBIX BEJIMYNHAX TIPHU-
MeT BUJL

P = 18,665 + 0,0006925m? + 0,1735625n? + 0,2088m + 0,34875n — 0,010425mn, 1)

rae P — TdaroBoe ycuive Ha TUHAMOMETpE, KT;
m — Macca rpy30B, KT;
N — KOJIUYECTBO HTUTIOB.

Ha ocHoBanuu mosiyueHHOTO ypaBHeHUS perpeccuu (1) mocTpoeHa MOBEPXHOCTHh OTKJAUKA (pUC. 2).
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PPICyHOK 2 — 3aBHCUMOCTH peain3dyeMoro TAroBoro yCcuansa (CI/I]IB. CIienJjeHunAg Je10X010B CO JIBZIOM) OT MacCChl BEepTHU-
KaJbHOTO NPUTPY3a U KOJIMYECTBA IHUITOB.

BbIBOO

BKCHepI/IMEHTaJIbeIe HCCJIeIOBaHUA MOATBEPANIIN BO3MOKHOCTD MCIIOJIb30BAHUA pr6OJIOBHOFO AN
Ka B KadecTBe Ga30BOTr0 3JIeMEHTa IIpU CITaCE€HUU Y€JIOBEKaA, ITPOBAJTMBIIECTOCA B IIPOMOUHE BO JIBAY. Cua
CIHENJIEHNA JIEJOXOA0B CO JbJIOM PACTET IIPONMOPIUOHAJIBHO KOJIUYECTBY MIUIIOB U MacCCE€ YE€JIOBEKa.
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Buinyck 2019-4(138) Hayuno-mexnuueckue 00cmuicerus cmyoeHmos cmpoumesvHo-apxumexmypHoi ompaciu 7



0. T. benunukuit, A. B. Muuaxun, A. tO. Koueprun

2. Erica, Di Maio Researchers discover most winter boots are too slippery to walk safely on icy surfaces [DaekrponHbrii
pecypc] / Erica Di Maio // University Health Network, 2016. — Peskum moctymna : https://www.uhn.ca/corporate/
News/PressReleases/Pages/researchers discover most winter_boots_are too_slippery to walk-
_safely_on_icy surfaces.aspx.

3. IlBerkos, Cepreit 3amura oT cKOJbKeHNs Ha Jbay. Mudsl u peasbHocTd [ JaekTpoHHBIN pecype| / Cepreit 1lBet-
koB // Tercus. — Peskum nocrymna : https://getsiz.ru/zashchita-ot-skolzheniya-na-ldu-mify-i-realnost.html. — Hass. ¢
JKPaHA.

4. Ilonkosuy, B. C. CoBepiieHCTBOBaHNE TEXHOJIOTUN U CPEJICTB MEXaHU3AIUN JJISI CIIaceHUs JioJell Ha BOJie B 3UMHee
Bpems | Texct] : marucrepckas auccepranus / B. C. [lonkoBuu. — Maxkeeska : 'OY BIIO «/loeHACA», 2018. - 74 c.

5. Basuiosa, I B. Maremaruueckas o6pabotka pesyasraToB usmeperus [ Teker] : yueGHo-MeTon. mocobue / I. B. Basu-
aosa. — Tomck : TITY, 2013. — 160 c.

[Tosyueno 01.04.2019

JI. T. BETWUIBbKNH, O. B. ITYAXUYH, O. 0. KOUEPTIH
EKCHHEPMUMEHTAJIBHI JOCJ/I/KEHHA EOEKTUBHOCTI 3UEIIJIEHHA
HIUIIB JIbOJAOXOAIB 3 KPUKAHOIO I[TOBEPXHEIO

JOY BIIO «/loubachka HalioHa bHA aKageMiss OYMIBHUITBA 1 apXiTeKTyp»

Anorauis. [IpencraBieni naHi 3a pe3yJbTaTaMu eKCIHEPUMEHTAIBHUX TOCTIKeHb e(heKTUBHOCTI 3UeTIeHHSs
IIUIIB JIbOZOXOMIB 3 KPIDKAHOIO T0BepXHelo. [leTalbHO OIMCcaHa BUTOTOBIEHA eKCIIepPHUMEHTaIbHA YCTAaHOBKA.
YceraHOBKA [I03BOJISIE MOZIEIOBATH CHJIOBI [TAPAMETPH, 10 BUHUKAIOTH [IPH BUKOPHCTAHHI pHOATBCHKOTO
SIUKA sIK 6a30BOTO eJTeMEeHTa HPH MOPSATYHKY JIIOANHN, sIKa MPOBATHIACS ¥ BUMOIHI Ha poxy. HaBexeno
NaHi pe3yabTaTiB 1BOGAKTOPHOrO eKCIIEPUMEHTY, BUKOHAHOTO B HATYPHUX YMOBAX Ha BiIKPUTOMY BOJO¥i-
mutti. OTpUMaHO PIBHAHHSA perpecii i mo6ymoBaHa MOBEPXHS BIATYKY 3aJeKHOCTI PeaTi30BaHOTO TATOBOTO
3yCHIIA (CHUIIN 34eT/IeHHST JTbOJI0XO/IiB 3 IbO/IOM ) BiJl MaCH BePTUKAJIBHOTO HABAHTAKEHHS 1 KITBKOCTI MINTMIB.
KmouoBi coBa: 1500X0/H, MUY, eKCIEPUMEHT, IOPSATYHOK, JiJ.

DMYTRO BELYTSKYI, ALEXANDR PICHAKHCHI, ALEKSEY KOCHERGIN
EXPERIMENTAL STUDIES OF THE EFFECTIVENESS OF ADHESION OF ICE
SPIKES TO ICE

Donbas National Academy of Civil Engineering and Architecture

Abstract. The data on experimental studies of the effectiveness of adhesion of spikes of ice drifts with an ice
surface are presented. The described experimental setup is described in detail. The installation allows you
to simulate the power parameters that occur when using a fishing box as a basic element in the rescue of a
person who has failed in a ravine in the ice. The data of the results of a two-factor experiment performed
under natural conditions in an open water body are presented. The regression equation is obtained and the
surface of the response of the dependence of the realized tractive effort (the force of adhesion of ice drifts
to ice) on the mass of the vertical load and the number of spikes is constructed.

Key words: ice drifts, spikes, experiment, rescue, ice.

bemukwuii [Imurpuii I[puroppeBuy — KaHANAAT TeXHUYECKUX HAYK, MOIEHT KadeApbl TEXHUYIECKOH 9KCIIyaTaluu 1
cepBuca aBToMoOUJIei, TexHoornueckux Manimd u obopynosanus [OY BITO «/lonGacckast HalMOHAIbHAS aKaleMUs
CTPOUTEJILCTBA U APXUTEKTYPbl». HayuHble nHTEpECHL: TOBbINIeHNE d(D(HEKTUBHOCTU PaspabOTKU TPYHTOB rpelidhepHbMu
paboYMMHU OpraHaMU.

TMuyaxun Anexcanap Baagumuposnu — marucrpant I'OY BITO «/loHGacckast HalMoHa/IbHAsI aKaJeMusl CTPOUTENbCTBA
U apxuTekTypbl». Hayunbie mHTEepechr: Tpeiidepsr.

Koueprun Anekceit I0ppreBuy — marucrpant ['OY BITIO «/lon6Gacckas HanuoHaJIbHAs aKaleMUsl CTPOUTEIhCTBA 1
apxuTeKTypbl». Hayunble mHTEpechr: rpeiicdepsr.

bemupkuii [IMurpo IpuropoBuy — KaHAUAAT TEXHIYHUX HAYK, MOIEHT Kadeapyn TEXHIUHOI eKcITyaTallii Ta cepBicy
aBTOMODIJIB, TexHOJIOTIYHUX MantiH i obmanHanus [JOY BIIO «/loHbachka HallioHaibHa akajgeMist OyiBHUITBA i apxi-
TekTypu». HaykoBi inTepecu: miasuienHs eeKTHBHOCTI PO3POOKU IPYHTY TpeiihepHIM POOOIUM OPTaHOM.

Mivaxun Ouaexcanap Boaognmuposuyu — marictpant [JOY BIIO «/lonbachka HallioHaJdbHA akageMist OyMiBHUITBA i

apxitextypu». Haykosi inTepecu: rpeiidepu.
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DKCMepUMEHTANbHbIE UCCIEAOBAHNS 3P PEKTUBHOCTM CLEMNEHMUS LMUMNOB EAOXOA0B C NeAsSHON NOBEPXHOCTbIO

Koueprin Ouzekciii ¥OpiitoBuu — maricrpant JIOY BIIO «/lonbachka HamioHaibHa akajieMisi OyIiBHUIITBA i apXiTEKTy-
pu». Haykosi intepecu: rpeiidepn.

Belytskyi Dmytro — Ph. D. (Eng.), Associate Professor, Technical Exploitation and Service of Automobiles, Technological
Machines and Equipment Department, Donbas National Academy of Civil Engineering and Architecture. Scientifics
interests: increase of efficiency of ground development by clamshell working organ.

Pichakhchi Alexandr — master’s student, Donbas National Academy of Civil Engineering and Architecture. Scientifics
interests: increase of efficiency of ground development by clamshell working organ. Scientific interests: clamshell.

Kochergin Aleksey — master’s student, Donbas National Academy of Civil Engineering and Architecture. Scientifics
interests: clamshell.
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JIOHEACCKOH HAIWOHANBHO AKATIEMIM CTPOUTENBCTBA W APXMTEKTYPRI

VK 528.48

M. U. CONIOBEM, A. H. MEPEBAPIOXA, O. B. BOJIOLLYK, E. 0. OBYAPEHKO

FOY BMO «[oHbacckas HALUMOHANbHAS OKABEMMS CTPOUTENLCTBA M APXUTEKTYPbI»

FEOAE3VUYECKMA KOHTPOJIb CTPEJIbl MPOBECA U TABAPUTA
nMPOBOAOB J13IN C BOJIbLUMMU NEPENAAAMU BbICOT

AHHOTa].ll/lﬂ. PaCCMOTpeHa METO/[MKa Te0Je3NYECKOTO0 KOHTPOJIA CTPEJIbl IIPpOBECAa N ra6apI/ITa IIPOBO/IOB BO3-
AYUTHBIX JITHU I JJIEKTpoIiepeaadn € GOJIbIIIMHK TepernazgaMu BbICOT OITOP. yCTaHOBJIeHOy 4TO oIlpeaeseHne
CTpeJIbI IIPOBECA B caMoOil HUBKOH TOYKe IIpOBO/ia COBIIaZa€T CO CTpe]IOI‘/'I TIIpoBeCa B cepeiuHe MMpoJeTa. 10
ITO3BOJIAET 3HAYUTEJIDBHO COKPATUTDH 00bEM I10JIEBBIX ¥ BBIYUCIUTEIbHBIX pa60T.

KimoueBbie cioBa: FEOHESH‘IECKHﬁ KOHTPOJIb, paC4€T TOYHOCTH, I‘a6apI/ITbI IIPOBOZOB.

OOPMVYINMPOBKA TPOBJIEMbI

Pazpabotka adhdheKTHBHOIT METOINKY TEOME3MIECKOTO KOHTPOJIST CTPEJBI TPOBeca U rabapuTa MpoOBOAOB
JIMHUHU 3JIeKTPOIepe1ayi, MPOXOsIeld B XOJIMUCTONH M TOPHOW MECTHOCTH CO 3HAYUTEJbHBIMU Teperana-
MU BBICOT, SIBJISIETCS aKTyaJbHOW 3a/iavueil.

AHANN3 NOCNEQHNX UCCNEQOBAHUA 1 MYBNUKALMIA

OcHoBHoe BHUMaHue B paborax [1, 3, 4, 5] yaeseHo MeTOIUKE TEOAE3UMIECKOTO KOHTPOJIST TTaPaMETPOB
nposoaoB JIEII, pacmosokeHHBIX B paBHUHHONW MECTHOCTH, TTPU TIPOBEICHUN TEOAE3NIECKUX U3BICKAHW.
Ho mouru oTcyTCTBYIOT MyOJUKAIMK, TTIOCBSIIEHHBIE TEOAE3MYECKOMY MOHUTOPHHTY CTPEJIBI IPOBECA U
rabaputa npososos JIEII, npoxoggiux B ropHOM ¥ XOJMUCTOR MECTHOCTU, CO 3HAYMTEIbHBIMU IIeperaa-
MU BBICOT.

LEJN

[lespto cTaThu sIBJIsIETCST pa3paboTka 3(hHEKTUBHON U TOYHON METOIMKHU Te0Ie3NUECKOr0 KOHTPOJIST CTPe-
Jibl TIpoBeca U rabaputa mpoBoaoB JIEII B yCIOBUSAX CO 3HAYMTENBHBIME TIEPEMAIAMHI BBICOT TOYEK MOBE-
ca.

OCHOBHOW MATEPUAN

[Ipu mpoOXOoKAEHUM JTUHUHN 3JIEKTPONIEpeIadl B XOJIMUCTOM U FOPHON MECTHOCTH BO3HUKAET HEOOXOIH-
MOCTb OTIpe/eJIEHHS CTPENbl IIPoBeca 1 rabapuTa MPOBOJOB HAa yYACTKaX ¢ OOJIBIIUMU IMepenajaMi BBICOT
TOYEK TOJBECA.

[Tyctp B oTBecHOl mwiiockocTh V (puc.) pacmoyokenbl HWKHSAS (T. A) u BepxHsis (T. B) Touku moaseca
nposoga JIEIIL. Tpebyercst onpeneuth cTpeiy mposeca 1 rabaput G = 00" MeXIy caMoil HU3KOH Toukoii O
mpoBoja 1 Toukoil O mpensATcTBus. B paBEMHHOI MecTHOCTH Toukn O 1 P coBIagaoT, a B TOPHOI — paccTo-
SHUA MEXKAY HUMM MOTYT JIOCTUTaTh HECKOJIBbKUX METPOB.

PaccMOTpuM BO3MOKHOCTD OTIPE/IENIEHNsT CTPEJIBI TIPOBeca M TabapuTa MPOBOJA MPU BU3UPOBAHUH HJIEK-
TPOHHBIM 6e30TpaskaTeLHBIM TAXEOMETPOM Ha OHY, caMylo HU3KyI0, Touky O mpoBoga. [l aToro mpu-
MEHUM IPAMOYTOJIbHYIO cucTeMy koopauHat XBY, B KOTOpoOil 3a Hayalo KOOPAMHAT IIPUHATA BEPXHAS TOY-
ka B mozBeca. Ochb Y coBmajiaeT ¢ OTBeCHOM JIMHUEH, a 0ch X — TEPIEeHANKYISIPHA eil.

© II. U. Counoseii, A. H. IlepeBapioxa, O. B. Bosomyk, E. 10. Ouaperko, 2019
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leopesnyeckuit KoHTponb cTpensl nposeca u rabapura nposopos J13M ¢ GonbwHUMK Nepenasamm BbCOT

l5
X [3 B
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P S
.{\
B [
H T

Pucynok — Cxema ompesesieHIsT CTpesibl poBeca u rabapura mposoaa JIEII Ha yyacTke ¢ GOTBITUMH TI€PEmaaMi BEICOT
TOYEK MOJBECA.

[ns onpenenenus: pacctosinnii a = A'O' 1 b=0'B' oT caM0il HU3KOHM TOUKH TPOBOJIA 10 HUIIIEH N BepPX-
Heil TodeK TojziBeca MCToMb3YIOT [1] Masblii 1 60JIbIION dKBUBANEHTHBIE TIposeTsl I = AC u [, = DB, KOTo-
pble BBIYUCIASIOT IO (hopMyJiaM:

I=1- ﬂ; (1)
vl

1, =142, (2)
vl

rae [ — jpovHa nposera;
G — CUJla HATSKEHMS TIPOBOJA;
¥ — B€C OHOTO MOTOHHOTO METpPa MPOBOAA;
h — npesbimenue Mexkay Toukamu A u B mogBeca mpoBosa.

N3 dopmya (1) u (2) nomxyunm:

[ .
_izl_ﬂ; (3)
2 2 y-l
pol L oh (4)
2 2 y-l

[Tonoxxenne Touxu O' MOKHO TOJMYIUTh HETIOCPEACTBEHHBIM OTJIOKEHNEM PACCTOSIHUS @ B CTBOPE JIMHUU
A'B’. B ropHoii MECTHOCTH 3TO CJIOKHO BBITIONHHUTD, II09TOMY HampaBbjieHue Ha Touky O IPoBOja MOJyya-
10T CJEAYIONMM 00Pa3oM.

B touke T (puc.) ycTaHaBJUBAIOT 3JEKTPOHHBIN 6e30TpaskaTe IbHbII TaXeOMETP TaKKM 00pa3oM, 4TOObI
TOuKM A ¥ B momanu B paguyc AedcTBus pubopa, a pacctostuue S =70 6bUI0 He MeHbIe rabapuTa mpoBo-
na. Usmepsior paccrosnud m=TA', n=TB', yroja o Mexay HaupasiaeHusmu TA' u TB'.

Boluncagior AJAUHY 1IpoJera:
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I=~lm’+n’ =2mn-cosa. (5)
U3 tpeyronbuuka TA'B' GyjpeM UMeTh:
L. (6)
sina  siny
OTkyna:
. n-sino .
siny =———=, y =arcsin(y) . (7)
/
N3 tpeyronbuuka TA'O" noayunm:
S=\/a2+m2—2am~cosy, (8)
TOT/Ia TI0 TEOPeMe CUHYCOB: g
a
siny_sinﬂ’ )
OTKyAa:
Sinﬂ=&;n}/, B =arcsin(B) (10)

OTnoxuB OT HanpaBjeHuss T4’ yros B, moJaydaoT HanpaBaeHne Ha To4Ky O MPOBOAA U TPUTOHOMETPH-
YeCKUM HUBEJIMPOBAHUEM ONpeaensaiorT rabaput G nposoza.

Jlnst onpesesieHust CTpesbl poBeca f PoBoja He0OXOANMO ONPEAETHTD ee COCTABIIONYIO f 10 oTBec-
Hoil simauu MP. Torga crpesia poseca OyaeT paBHa:

f=1,-cose, (11)

rJle € — YroJl HaKJOHA XOpabl BA.

Touka P’ pacrojiaraeTcsi Ha HEKOTOPOM TOPU30HTaNbHOM pacctostHuu A =O'P' ot Touku O' 1 4T0OBI 3a-
(ukcupoBaTh TOUKY P, TpeOYIOTCS TOTOJHUTEIbHBIE BEIYUCIECHUS U U3MEPEHUSI.

PaccmoTpum, Kak OBIMSET HAa TOYHOCTD OTPENEJEHIS COCTABSIONIEH fy , €CTTM BMECTO OTpe3Ka fy = MP,
BBIYMCIUTDL OTPe3oK f; = FO.

B paGore [2] mpuBenena dhopmysia, KOTOpast MO3BOJISIET OTMPEAETSITh COCTABJISIONIYI0 CTPEJIBI MPOBECaA
Ha J06oM paccrosaun X oT BepxHell Touku B nojaseca:

g v X=X), (12)
7 20

IMoxcrasus B popmyay (12) snauenme X = [/2 (cpeawHa MpoJieTa), MOJYUUM COCTABJISIONIYIO CTPEJIbI
mposeca B Touke P:

2
_r (13)
fy o

Hoxcrasus B dopmyny (12) paccroanue b u3 dbopmysl (4), HOTYINM COCTABIAIONIYIO f; B CaMOii HU3-
Koii Touke O mpoBoOjA:

1= . (14)

Iycte y = 3,46-1073, [ = 300 M, 6 = 13,0 krc/Mm?, € = arc tg h/l = 30°. [loacTaBuB YHCIECHHBIE JaHHBIE B
bopmyas (13) u (14), HOJIy‘{I/IMfy = 2,994, f} = 2,987 m. Kak Busno, paSHOCbey ~ f,=0,007 m, uto aBas-
€TCsl HecylleCTBeHHON BeJIMYUHOI.

BbIBObI

Takum 06paszoM, ompesiesieHre CTPebl mpoBeca B Touke O (camast HU3Kast TOYKA MPOBOIA) BMECTO TOUKH
P (cpenmHa mposieTa) He TOBJIUSET HA TOUHOCTH ONpeeNeHUs CTPEIBl IPoBeca. DTO 3HAYUTEIbHO COKpa-
maet 00beM TTOJEBBIX U BBHIYMCITUTENHLHBIX PaboT.
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I. I. COJTOBEN, A. M. MTEPEBAPIOXA, O. B. BOJIOIIYK, O. 0. OBUAPEHKO
TEOJE3NYHNUN KOHTPOJIb CTPLJI TTIPOBUCAHHMA I TABAPUTY
[TPOBO/AIB JIEIl 3 BEJIMUKMMU HEPEITAJ/IAMU BUCOT

JOY BIIO «/loubachka HamioHa bHA aKageMiss OYMIBHUITBA 1 apXiTeKTypu»

Anoramis. Po3risHyTo METOANKY TE0I€3MIHOTO KOHTPOJTIO CTPLIH MPOBUCAHHS i TaGapUTY MPOBOJIIB MTOBITPSI-
HUX JIHIN eJleKTponepefiaBaHH 3 BeJIMKIMH TTepenajziaMil BICOT OTIOp. BcTaHoBIeHO, M0 BU3HAYEHHS CTPIIN
TIPOBHCAHHS B HAWHIIKYIH TOUIII TPOBOAY 36iTa€ThesI 31 CTPIIOIO TIPOBUCAHHS B CepelnHi porboTy. Ile TBep-
JUKEHHS JI03BOJISIE 3HAUHO CKOPOTHUTH OOCSAT IOJbOBUX i 00UUCIIOBAIBHUX POOIT.

Kiouogi ciioBa: reosie3nyHuii KOHTPOJIb, PO3PAXYHOK TOYHOCTI, TaGapuTH POBO/IIB.

PAVEL SOLOVE]J, ANATOLY PEREVARJUHA, OKSANA VOLOSHCHUK,
ELENA OVCHARENKO

GEODETIC CONTROL OF THE SAG AND THE GAUGE OF LEP WIRES WITH
LARGE ELEVATION DIFFERENCES

Donbas National Academy of Civil Engineering and Architecture

Abstract. The technique of geodetic control of the sag and the gauge of the wires of overhead power lines
with large differences in support heights is considered. It has been established that the definition of the sag
at the lowest point of the wire coincides with the sag in the middle of the span. This statement can significantly
reduce the amount of field and computational work.

Key words: geodesic control, accuracy calculation, wire dimensions.

Couogeii ITaBen NnmapnoHoBHY — KaHINAAT TEXHWUECKUX HAYK, JAOIEHT Kadenpsl mHkeHepHoi reope3nu 'OY BITO
«Jlonbacckas HalMOHATbHAST aKA[EMUsT CTPOUTEIbCTBA M apXUTEKTyPbI». HaydHble HHTEPECD: NCCIe0BAHIe CTaTHIe-
CKHUX U AWHAMUYeCKUX eopMaInnii BBICOTHBIX 3/[aHUI M COOPY KEHUH.

IlepeBapioxa Anarosmnii HukonaeBuy — KaHANIAT TEXHUYECKUX HAYK, JOLEHT Kadeapsl WHKeHepHOH reomesun ['OY
BITIO «/lonGacckas HaIMOHATbHAS aKaeMUs CTPOUTEIHCTBA U apXUTEKTYPhI». HaydHnble WHTEPECHE: NCCIEI0BAHNE CTa-
THYECKUX U ANHAMIYECKUX eopMaruii KomeGIIONMXCS U BPANTAIOIIIXCST 00BEKTOB.

Bosonryk Oxcana Biagumuposna — accucrenT kadeapsl uikeneptoil reogesun [OY BI1O «/lonbacckast HaImoHa bHAsT
aKa/eMusl CTPOUTENbCTBA U apXUTEKTYpbl». HayuHble MHTEpeCH: Teoie3MUecKuii MOHUTOPUHT MTapaMeTPOB TIPOBOIOB 1
orop JIDII B ycnoBusx akcruryaranum.

Osuapenko Enena IOpbeBna — cryznentka TOY BIIO «/[onGacckas HallMOHATbHAsT aKaJeMHsl CTPOUTEIbCTBA M apXi-
TeKTypbl». HayuHble MHTEpeCHL: reoie3andeckoe obecreyeHre B 3eMIEYCTPOICTBE 1 KalacTpe.

Couogeii Ilasio InapioHoBHY — KaHM/IaT TEXHIYHUX HAYK, 0NEHT Kadenpu inxeHepHoi reozesii JJOY BITO «/lonb6acbka
HallioHaJIbHa aKajieMist OyIiBHUITBA i apxiTekTypr». HayKkoBi iHTepecH: IOCHIKEHHsT CTAaTHYHKX 1 ANHAMIYHUX Jedop-
Marliii BUCOTHUX Gy/IiBEJIb i CIOPY/IL.
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IlepeBaproxa Anarouiii MukoJailoBHY — KaHAWAT TEXHIYHUX HAYK, JOUEHT Kadenpu imxenepHoi reoxesii JJOY BIIO
«Jlonbachka HalliOHAIbHA aKkageMist Oy IiBHUIITBA i apXiTeKTypu». HayKoBi iHTepecy: TOCTiKeHHsI CTAaTUYHUX i [UHAMIY-
HUX gedopMalliii KOJTUBHUX i 06epPTOBUX 00'E€KTIB.

Bosomyk Oxcana BonoaumupiBua — acucrent xKabenpu imkenepoi reozesii JIOY BITO «/lonGacbka HallioHaIbHA
akajeMis OyniBHUITBA i apxiTekTypu». HayKoBi iHTepecu: reoie3anuHuil MOHITOPUHT mapameTpis mposomis i omop JIEIT B
YMOBax eKCILTyaTarfii.

Oguapenko Oxaena IOpiisua — crygentka JIOY BITO «/lonGachka HallioHaIbHA aKageMist OyiBHUITBA i apXiTeKTypu».
Hayxkosi intepecu: reoe3uute 3a6e31eueHHs B 3¢ MJIEBIIOPSIIKYBaHHI Ta KaJacTpi.

Solovej Pavel — Ph. D. (Eng.), Associate Professor, Engineering Geodesy Department, Donbas National Academy of
Civil Engineering and Architecture. Scientific interests: research of static and dynamic deformations of high-rise buildings.

Perevarjuha Anatoly — Ph. D. (Eng.), Associate Professor, Engineering Geodesy Department, Donbas National Academy
of Civil Engineering and Architecture. Scientific interests: research of static and dynamic deformations of varying and
rotating objects.

Voloschuk Oksana — assistant, Engineering Geodesy Department, Donbas National Academy of Civil Engineering and
Architecture. Scientific interests: geodetic monitoring of wire parameters and transmission line poles under operating
conditions.

Ovcharenko Elena — student, Donbas National Academy of Civil Engineering and Architecture. Scientific interests:
geodetic support in land management and cadastre.
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B. B. LUAMPAEBCKUHN, B. A. MYHAUK
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PEABUJIUTALUS TEPPUTOPUNA, HAPYLUEHHBIX MPOMBILUJIEHHON
AEATENbHOCTbLIO, B AOHELLKOM PErMOHE

Annotanusi. B cTaTbe paccMoTpeHa akTyaabHas A7st JlOHEIKOTO pernoHa mpobieMa peabuIuTani Teppr-
TOpUIi, HapPYIIEHHBIX POMbIILIEHHO AesaTeabHOCThIO. [10 pesynbraTam aHamusa 3apyOeKHOTO U OTede-
CTBEHHOTO OTBITA PeabUIUTAIN TEPPUTOPHH, HAPYIIEHHBIX [POMBIILIEHHON AESITeIbHOCTBIO, ObLIM pac-
CMOTPEHDI METOABI TIePepabOTKI TEPPUKOHOB, a TAK/Ke NX BHEAPEHNE B OKPYIKAIONIYIO TOPOACKYIO CPELY C
1[eJTHI0 TIOBBINIEHNS TYPUCTHUECKON TPUBJIEKATENbHOCTH JlOHEeIKOTO pernoHa.

KxioueBsie croBa: aHTPOTIOTeHHBIN JaHAMIA(T; TEPPUKOH; TEPPUTOPHUN, HAPYIIEHHbIE TPOMBIIIJIEHHOI 1e-
SITEJIBHOCTBIO; PeabNIINTAINS; PEKYIBTHBAIINST; O3eJEHEHTE.

OOPMVYINNPOBKA TPOBJIEMbI

Xo3siicTBeHHas J1eITETbHOCTh YeJOBEKA MPUBEJA K TOSIBJIEHUIO B IPUPOJHON cpejie He CBOWCTBEHHBIX
el manamadToB, TAaK HA3bIBAEMbBIX aHTPONMOTEHHBIX. K TakuM jaHmmadTaM OTHOCATCS TEPPUTOPUH, Ha-
pyIIeHHbIe TPOMBINITIEHHON /1€ TeJTbHOCTBIO.

st JIOHENKOro pernoHa, Kak U JJist APYTUX Yruieo0bIBAIIINX PETMOHOB, XapaKTePHBI BO3BBIIIAOIINE-
cs1 TeppuKoHbL. Eciin TOBOPUTH 06 ypOBHE OTPaBJIEHUsI OKPY:KAMOIIEH cpelbl TeppukoHamMu B JIOHEIKOi
obGsactu, To Hamra atMocdepa GYKBaJIbHO 3ajlaBJeHa OKUCHIO YIJeposia, (heHOJaMu, BMECTE C TIBLIBIO TEp-
PUKOHOB B BO3/[yX TIOTJIaeT CBUHEI, IMHK, MapraHell, MeJib 1 T. I. TeppuTopueli MaKCUMAJIbHOTO 3arpsi3-
HeHus cuutaeTcss 500-MeTpoBasi 30Ha BOKPYT TeppUKOHA. Topsiiiue TePPUKOHBI BHIOPACHIBAIOT B BO3AYX
BPE/IHbIE BEIECTBA, TIPOBOIMPYIONIKE 3a00J€BAHUS [BIXaTEIbHBIX MyTEll U aJlJIEePTUUECKUE PEeaKIu. Yrap-
HBIIT Ta3, Oyyur TsoKeslee BO3/yXa, CTENETCS 10 3eMJie — IPH BBICOKOW €ro KOHIEHTPAIIUU YEJI0OBEK MOKET
3a0XHYThCS [J].

Cam 110 cebe TePPUKOH SIBJISIETCS CJIOKHOU KOHCTPYKIIMEH, COCTOSMINN U3 TIOPOJIbI, Pa3HOOOPasHBIX OaK-
TepHii, J)KUBOTHBIX, KOTOPbBIE KUBYT HA CKJIOHAX. KpoMe TOTO, TEPPUKOHBI IPUHOCSIT MHOKECTBO HEMPUSIT-
HOCTe, a UMEHHO:

1 - BBIBETPUBAHNE W BbIMBIBAHWE IOPOJAbI TEPPUKOHA,

2 — caMOBO3rOpaHue;

3 — pagManMoHHbIi GOH.

AHANN3 NOCNEQHNX UCCNEQOBAHUI 1 MYBNUKALMIA

Pentenmnio mpo6ieMbl TEPPUKOHOB TIOCBSIIIEHO MHOKECTBO PAbOT U MPOEKTOB, KAK KOHIEMTYATbHBIX, TAK
U peann3oBaHHBIX. Hampumep:

1. Hemeuxwuii ombit, Pypckas o6macth. [IpoeKT «IKCTPANIUXT>, 3aKJI0UYAONIMICS B BRIPaOOTKE 3JIEK-
TPO3HEPTUH (BETPSHBIX M COTHEYHBIX TEKTPOCTAHIUIT), a TAKKE B BBHIPANIMBAHUY CHIPDS [T OMOITIEK-
TpocTaHIuit [6].

2. Tlopoziy TEPPUKOHOB M OTBATOB YTI€OOOTATUTENHHBIX (haOPUK MOKHO UCIIOIB30BATD JJIST TTOJYIEHUST
TJINHO3€Ma, M3 KOTOPOTO BBITJIABJISIETCS ATIOMUHNN U PAacCMAaTPUBATh B KaueCTBE HOBOTO HETPAAUIINOH-
HOTO BU/Ia MUHEPAIHHOTO CHIPBs. Tak, Bo DpaHIMK yCHemno onpo6oBaH HOBBIH ABYKUCIOTHBIH METO/
mepepaGoTKH OTXOOB YTOMBHOTO TIPOM3BOACTBA /IS U3BJIEUEHUs TaMHO3eMa. Texromorn [ombimnm moKa-
3/ BO3MOKHOCTH MPOMBIIIIIEHHOTO MOJTyYeHNs TIWHO3eMa M3 TJINHUCTHIX mopox [1].
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3. IIpoekt Poccuiickoro npeanpusatug OO0 «PocroBrutpoiiaxr» MCIOIb30BaJ OTBAJIbHBIE TOPOJbI B
CTPOUTEJbHBIX MaTepuasaX IJIUT IMEePEKPBITUS, CTEHOBBIX TIaHeseH, IECTHUUYHBIX Mapiiel, JUPTOBbIX MIaXT
nT. I

4. B AHTJIINM OTBaJIbl, KOTOPbIE 9aCTO TIOPTAT BUBI MECTHOCTHU PSJIOM C PazpaboTaHHBIM MECTOPOIKIe-
HueM yriisi, apxutektop Yapuab3 [keHke mpeBparui B skuBonucHbId ganamadt. [laxTabil oTBaM 1Ipeso-
CTaBUJI YHUKAJIBHYIO BO3MOXKHOCTb c(hopMupoBath (Hopmbl CKyAbITYpbl «boruns Cesepas, BbICOTOI €
8-ataxHbIil oM (mapk repiora bakkiex) [2].

5. Tlapk B HekpacoBke CIPOEKTHPOBAH HA MECTE€ MYCOPHOM CBAJIKU. ITO YHUKAJILHBIN aKTHBHbBIN MapK,
¢ TeNeXOIHBIMU U BEeJOCUTIEIHBIMU TOPOKKAMU, CMOTPOBOH TLJIOMIAJKOH, ¢ MJIOMIAAKAMU JJI9 MayHTUHT-
Gaiik u Tio6unTa [2].

6. CIITA, Moxbura, TepMaHust [aBHO HUCIOJB3YIOT TEXHOJOTHH MepepabOTKU TEPPUKOHOB: CMEIIUBAIOT
MOPOAY C MECKOM U APYTHMHU [00aBKaMU U 3aKJaJbIBAIOT BBIPabOTAaHHOE MPOCTPAHCTBO [3].

7. B 2001 rony Poccuiicko-bputanckuii KOHCAJITUHTOBBIN TIEHTP MPETIOKII CO3/aTh JIBE 3JIEKTPOCTAH-
[[UF HA OCHOBE TEXHOJIOTUU CKHUTAHUSI TOPOJbI TEPPUKOHOB ¢ HE3HAUUTETBHBIM JOOABICHUSIM YT, ITO
661 T03BOJIIIIO TIepepaboTtath 100 MJIH TOHH MyCTO# TTOPOIbI, KOTOPast HBIHE TOPHUT M OTPaBJsieT arMocde-
py.

Ha [lonbacce Toke MMeeTCsl HEKOTOPBIE peai30BaHHbIE MPOEKTHl YTHIU3AIMA TePPUKOHOB. HecKob-
KO JIEBITUATAKHBIX JIOMOB IO YJIUIle YHWUBEPCUTETCKOW, OT/e] MUIUITNN KneBCKoro paiioHa, pafimOpPbIHOK
«Masik» B JloHelke u runiepmapker «Metro» mexay ropogamu JJoHenk u MakeeBKa — BCe 3TH 00BEKTHI
MOCTPOEHBI Ha TEPPUTOPHUH, KOTOPYIO KOT/IAa-TO 3aHUMAaJi TepPUKOHbL. B /loHelke moposa TeppuKOHOB
AKTHBHO WMCIOJIb3YETCS B KauecTBe OANaHCHPOBOYHOTO MaTepuaja MPU CTPOUTENbCTBE Jopor (00be3aHast
Zopora, HoBas jiopora ot npocnekta Mupa 1o yauie I[asaa [Tomosuva) [7].

A Takxe B OTE€UECTBEHHOW NMPAKTHUKE CYMIECTBYIOT M KOHIENTYalbHble PaspabOTKK, U HayYHbIE M3BICKa-
HUS, TaKUe Kak:

1. Pazpa6orka apxurekropa Jleonuga CeMueHKOBa YHUKAJIbHOTO CTPOUTENBCTBA TEIINUIL HA TEPPUKO-
He, TaK Ha3bIBAEMOE «COJIHEYHOE CTPOUTEJHCTBOY.

2. TIpoekt «Peabunnraiins HapylIIeHHBIX TEPPUTOPUN — TEPPUKOHOB, IIyTEM CO3aHUSI HA HUX 3JIEKTPO-
cTaHIuil Ha Gase cosHeuHbIX MojyJieit» apxutekrop O. E. Bynaxosa.

3. Unewo crpoutenbecTBa HEGOMIBIINX BETPOIIEKTPOCTAHIIMI Ha TEPPUKOHAX BBICKA3aJl 3aBEYIOIIUI
kadenpoit mpupogooxpannoii gesteabnoctu JonHTY B. K. Kocrenko [3].

4. ITpomsBoactBo TommBa yueHbiMu HI'Y XOT-3-1 (xos0mH0e OKyCKOBaHME TOITMBO 3-CTyIIEHUYATOE ).
[To aToi1 TexHOMOTUU ycTelHO aKciayarupoBanoch 11 ycranosok XOT-3 (B Maxeesxe, Jlyrancxke, [lo-
Helnke, /lHenponerpoBcke u Asnexcanapuun) [3].

5. Hcnonb30oBaHKe TEIJIOTHI OTBAJIbHBIX IIOpoa TEPPUKOHOB B KAY€CTBE MCTOYHNKA HU3KOIIOTEHI[UAJIb-
HOH TEIJIOBOW SHEPTUU MOCPEICTBOM TeOTePMAJIbHBIX TelmoBbiX HacocoB (I'TH) [4].

ITesb AaHHO# CTATPU — AHAJIM3 CYIIECTBYIOIINX B TEOPUH M HA MPAKTUKE METOAUK PeabHINTAIINU TEPPH-
TOPUI, HAPYIIEHHBIX TPOMBIIIJIEHHON J€STEJbHOCTHIO, B OTEUECTBEHHON 1 3apybOeKHON TpakTuKe. M
CUHTE3 C PETMOHANbHOM, 9KOHOMUYECKOI, COIUANbHOIM T0TPeOHOCThIO JJOHEIIKOr0 PeruoHa, a TakKe Ipej-
JIOKEHUE CBOETO KOHIIENTYAJTbHOTO BapUaHTa PEIICHUS TaHHOW MPOOJIEMBI.

OCHOBHOW MATEPUAN

Mo manmbiM TocympaBieHnsT 9KOJIOTUU U TIPUPOAHBIX pecypcoB B JloHerkoii obmactu HacunthiBaetcst 580
TeppPUKOHOB, 3 HUx 114 ropsux. Ha tepputopuu J[oHelKa 10 pasHbIM OlleHKaM Haxoautcs Oosee 100
TeppukoHOB. Ha TeopeTnmueckoM ypoBHE MPOOJEMHAS CUTYAIHsT 3aKII09A€TCS B TOM, U4TO, HECMOTPST Ha
3HAYMTEJIbHOE KOJMYECTBO HAYYHBIX TPY/IOB U KOHIENTYAJIbHBIX PEIIEHUN IPOEKTUPOBAHUS 110 AAHHOM
TeMe, HU OJTHA W3 METOJWK He Halia cebs B TOJTHON Mepe B HAINIEM PETHOHE.

ABTOpamM¥ CTaThU TPE/TIONATAETCS, YTO KAXK/BINH TEPPUKOH HEOOXOIMMO PACCMATPUBATH KaK WHIUBHU-
JyaJbHO, TAK U B KOMILIEKCE C APYTMMHU TeppuKoHamu. Kak mokaszanu mpeiBapuTesbHble UCCIEIOBAHMS,
CYIIECTBYET /[BA MYTH PENIeHUsT TPOOIEMbI TEPPUKOHOB. [IepBBIfl — OCTABUTDH TMOTYXINHE TEPPUKOHDI, KO-
TOpBIE He TPEACTABIAIOT OMACHOCTH JIJIsST HACEJEeHNUs W Mpeo6pa3oBaTh WX B CMOTPOBLIE TUIOMIAIKH; TTOTH-
FOHBI JUISI 9KCTPEMAJIBHBIX BH[OB CIIOPTA; NApKH; MIaTGOPMBI JJIsi KYJIbTYPHBIX MHUIIUATUB; TEILJIUIBI;
COJTHEUHBIX U BETPSIHBIX JEKTPOCTAHIIUH.

Bropoii myTh — MCH0JIb30BAHUE IHEPIUH TOPSIIIX TEPPUKOHOB U UX [IPUPOJHOTO Pecypca sl HyK/]
HaceJeHusa. A Takke TPOU3BOAUTH OOPATHYIO 3aCHIMTKY BHIPAOOTAHHBIX YTONBHBIX TIACTOB.

B ycaoBusix hopmuposanus rocynapersennoctu JJTHP Gonbiiioe BHUMaHNE yAENSIETCS CIOPTY, YTO B
1[eJIOM XapaKTepU3yeTcsl BHICOKOH IPUBJIEKATENbHOCTDIO ISt ieTell u Mosioiexku. B [Jlonerke cyuectyer
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Peabunutaumns TeppuTOpHit, HAPYIIEHHBIX MPOMBILIEHHON! AEATENBHOCTbIO, B [JoHELKOM peroHe

MHOXKeCTBO opraﬂnsaumﬁ, CGKHHﬁ, IIKOJI, CBA3aHHBIX C 9KCTPpEMaJbHbIMU BU/IaMU CIIOPTaA, TaKME€ KaK KPbI-
Thle M OTKPBITBIE CKEHTIAPKK; KaHaTHbIe Hoporu (mapk «JleHb B meHb»); AoHelKas obiacTHas (eaepanus
AJIbIIMHU3Ma U 1P.

ITpobiema opraHu3aIUii TAKOTO POJla 3aKJIIOYAETCS B OTCYTCTBUU UM HEJOCTATOYHOTO KOJUUECTBA
MaTepuaibHO-TEXHUYECKO} Gasbl, MOJUTOHOB /i TPEHUPOBOK ¥ MPOBEIEHUS COPEBHOBAHUMN, YUeOHBIX
KJIACCOB JIJIs TIPOBEJIEHUS TEOPETUUECKUX 3aHATHI, a TaKJKe OTCYTCTBUE CTEUaNbHO 000PYI0BAHHBIX 3a-
JIOB JlJIsI TPDEHUPOBOK B HECE30HHOEe BpeMsl.

ITo MHEHUIO AaBTOPOB, TEPPUKOH 10 CBOMM BHEIIHUM XapaKTEPUCTUKAM CIIOCOOCTBYET YIOBJIETBOPEHHIO
MHOXECTBY IIYHKTOB /[JId CO3JaHUA HEHTPpa 3KCTPEMaJIbHBIX BU/I0B CIIOPTAa. Haimune orBecHoro ckjaona
(Ha yTOJ CKJIOHA BIMSIET TEXHOJOTUS BO3BEAEHUS TEPPUKOHA), OOTBIION TEPPUTOPHUHU, TIPUIETAIONIEN K
MOAHOXBIO (CAaHUTAPHO-3AINTHAS 30HA), YPOBEHDb BO3BBIIIEHNS HAJ 3eMJIeH M T. [, TaeT BO3MOXHOCTb
CO37IaTh TIEHTP, B KOTOPOM OYAYT PAa3MeIaThCs: aablIMHI3M, MAyHTHHOANK, TTAPANTIOTHBIHA CIIOPT, BEJO- U
MOTOTPEK, FOPHOJIbIKHBIE OTKPBITbIE U 3aKPbITble TPACChl, CKEHTIIapKU.

Opranusanus u o3eJeHeHIe OKPYKAIONIETO TPOCTPAHCTBA OY/IEeT CIIOCOOCTBOBATD PENIEHUTO TTPOOTEMBI
TeppUKOHOB B JloHenKoM pernone. Takoil KOHIENTYaJ bHBIA BAPUAHT PENIAT MPOOIEMY OTPHIBA JaHHBIX O
TEePPUTOPUHU, HAPYLICHHON IIPOMBIILIEHHON AeATeJbHOCTDIO, OT JaHHBIX O FOPOJE, ero HacesJIeHus, ero KoM-
MYHUKaLUH.

BbIBOA

CymecTByeT MHOKECTBO KPEaTHBHBIX M/ MCIIOJb30BAHNS TEPPUKOHOB, HE TOIBKO MPEATIONATAIINX
HOJTyYeH e 9KOHOMUYECKOU BBITO/BI, HO U CIOCOOCTBYIONIMX Pa3BUTHIO B PETMOHE COBPEMEHHBIX 3HEPTO-
cOeperaionmnx TeXHOJOTHH, COBPEMEHHOTO MCKYCCTBA, COBPEMEHHBIX BUIOB CIIOPTA.

Permennio mpo6eMbl TEPPUKOHOB MOKET CIOCOOCTBOBATD aAKTHBHASI MO3UINST YHTY3UACTOB U TECHOE
COTPYZIHMYECTBO YACTHOTO WHBECTUITMOHHOTO KAalUTaJa U TOCYJaPCTBEHHOU BJIACTH.
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B. B. ]_HAMPA€BC]3KI/II/UI, B. O. IYHAUK

PEABIJIITAILIA TEPI/ITOPII?)I, MOPYIMEHUX ITPOMUNCJIOBOIO
JIAJBHICTIO, ¥ JIOHEIIBKOMY PETTIOHI

JOY BIIO «/lonbachKa HallioHaJbHA akageMis OyIiBHUITBA i apXiTeKTypu»

AHoramis. Y cTaTTi posrisSHYTO akTyaabHy mjst JloHenbKoro periony mpobjemy peabiirtaiiii Teputopiii, mo-
PYIIEHUX TPOMUCIOBOIO MiSTBHICTIO. 3a pe3yJibTaTaMy aHaJdi3y 3apybiKHOTO Ta BITYM3HSHOTO AOCBILY

GyJI PO3TJITHYTI METOM TIEPepOOKM TEPUKOHIB, & TAKOK IX BIIPOBAKEHHS B HABKOJIUIITHE MiChKe CEpPeOBH-
Ie 3 METOIO Mi/BUIIEHHsT TYPUCTUYHOI TPUBabINBOCTI JIOHEIBKOTO peTiony.
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Kiiouosi cioBa: antponorennuii sanamadt, TepUKOH, TePUTOPii, HOPYIIEHi TPOMUCIOBOIO AisSJIBHICTIO,
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VALERY SHAMRAEVSKY, VERONIKA PUNDIK

REHABILITATION OF AREAS AFFECTED BY INDUSTRIAL ACTIVITIES IN
THE DONETSK REGION

Donbas National Academy of Civil Engineering and Architecture

Abstract. The article deals with the actual problem of rehabilitation of territories disturbed by industrial
activity. On the analysis of foreign and domestic experience were considered methods of processing of waste,
as well as their introduction into the urban environment in order to increase the tourist attractiveness of
the Donetsk region.

Key words: anthropogenic landscape, waste ground, territories disturbed by industrial activity,
rehabilitation, reclamation, landscaping.

IlampaeBckuii Banepuii BukropoBuy — 101eHT Kadeapsl IPaioCTPOUTENBCTBA U JaHAmadTHON apxuTekTypsl ['OY
BITO «/loubacckas HarmoHa bHasI aKaJeMUsi CTPOUTENHCTBA U apXUTEKTYPhl». HaydmHbie HHTEPECH: apXUTEKTYPHOE
MTPOEKTUPOBAHNE B TPUPOIHON cpeie. [ToMCK apXUTEKTYPHBIX aKI[eHTOB B ropoaax /lonbacca.

Iynauk Beponuka AnekcanapoBna — Gakainasp Kadeapbl apXUTEKTYPHOTO IPOEKTUPOBAHUS U IM3aliHa apXUTEKTYPHOU
cpenbt TOY BIIO «/lonbacckas HallMOHAIbHAS aKaJleMEsl CTPOUTENbCTBA U apXUTEKTYPbl». HayuHble nHTEpechr: pobie-
Ma 03€eJIeHEeHUs TOPOJIOB. Peabuutanus TeppuTOpHii, HAPYIIEHHBIX TIPOMBIIIIEHHON JesATeIbHOCTIO Ha [loHbacce.

Illampaercbkuii Banepiii Bikroposuy — ponent kadeapu microGymayBanus Ta jganmmadraoi apxitekrypu JJOY BITO
«Jlonbachka HarlioHa bHA aKaaeMis OyaiBHUIITBA i apxiTekTypu». HaykoBi iHTepecH: apxiTeKTypHe TIPOEKTYBaHHSI B TIPH-
pomHOMy cepemoBuriii. [Tomyk apXiTeKTypHIX aKIeHTiB B Mictax [onbacy.

IMynauk Beponika Onekcanapiena — Gakanasp kadeapy apXiTeKTyPHOTO IIPOEKTYBAHHS 1 [M3aiiHy apXiTEKTYPHOTO cepe-
nosuiia JIOY BITIO «/lonGachka HalioHaIbHa akajeMis OyAiBHUITBA i apxiTekTypu». HaykoBi iHTepecu: pobiema oserie-
HeHHs1 MicT. PeaGimiTaltist TepuTopiii, HOPyIIEHUX TPOMKCIOBOIO AisIbHiCTIO Ha [[oHbac.
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JOHBACCKOH HALHOHAVIbHOH AKAZIEMIS CTPOHTENbGTBA W APXHTEXTYPbI

YK 624.012.3.001.24

B. M. JIEBMH, B. C. IOPOBA, H. A. CEBOCTbSIHOB

FOY BMO «[Jonbacckasi HALMOHANLHAS AKAAEMUS CTPOUTENLCTBA U APXMTEKTYPbI»

CPABHEHME PE3YJIbTATOB PACHETA NMPAMOYTIOJIbHOIro CEYEHUA
XXENE3OBETOHHOTO 3JIEMEHTA HEJIMHEUHBIM AE®OPMALIUOHHLIM
METOAOM U NO NPEAEJNIbHbIM YCUJTUSM

Annotamus. [TocTpoeH alTOpuTM pacyera CedeHuil KeTe300eTOHHBIX JMEeMEHTOB HeTNHENHBIM [HarpaMM-
HBIM METOJIOM, He TPEOYIOTINM TPUMEHEHHUST CJIOKHBIX METOJIOB PENIEHSI CHCTEM HETHHEHHBIX YPaBHEHUT.
[IpuBenen mpuMep cOMOCTABIEHNS PE3yIBTATOB pacdyeTa CeYeHNs MO MpeeJbHBIM YCUINSIM 1 HeJnHel -
HBIM IUarPaMMHBIM METOZOM.

KiioueBbie ciioBa: 6eTOH, apmarypa, )K(EJIGEBO66TOHy HallpAKeHu:A, Z[e(bOpMaHI/II/I, paBHOI[eﬁCTByIOH.IaH u MO-
MEHT BHYTPEHHUX CIJI, IIPEACTIbHbIC [[e(bOpMaLII/II/I 6eroHa u apMaTypbl.

OOPMVYINNPOBKA TMPOBJIEMbI

Hopmamu pa3HBIX CTPaH PEKOMEHYIOTCS ABa MOAXO0a K PacyeTy HOPMAJbHBIX CEUeHUIT Kee306eTOH-
HBIX CTEPKHEBBIX 3JIEMEHTOB — TI0 MPENEJTbHBIM YCUJIUSIM U HEJUHEHHDBIM JMarPAaMMHBIM METO/IOM, OJTHAKO
STU HOPMBI HE COIEPKAT UX COMOCTABJEHUS U 1O 00JacTH MX NPUMeHeHUs. B maHHOW pabore mpecraBiie-
HBI MIEPBbIe PE3YJIBTAThl TAKOTO COMOCTABIECHUS.

AHANN3 NOCNEQHNX UCCNEQOBAHUI 1 MYBNUKALMIA

Ananuzom paboTsl Heynpyrux crep:xkHeidl sanuManuch K. T. A6pamsn, C. A. Ambapuywmsia, H. 1. Besy-
xoB, E. A. Beityun, I. M. Becteprapa, M. A. 3anosn, C. A. Jleonosa, E. H. Tuxomupos, I. I1. Akosaenxo [1],
A. C. Kan [2], E. H. Ilepecwinikun [3], H. 1. Kapneuxo [4], B. M. Jlepun [5], B. M. JleBun u O. U. [loporen-
KO [6] 1 mp. PacueT pasiMuHbBIX KeJe3006TOHHBIX KOHCTPYKIIUN perJiaMeHTHPYETCsl HOPMATUBHBIME JIOKY-

MeHTaMH, Hampumep [7] u [8].

PR P LlEﬂI/I

CpaBHeHHe pe3yJbTaTOB pacyeTa IPSIMOYTOJBbHOTO CeYeHHsI JKeJe300eTOHHO-
TO 3JIeMEHTA HeJMHEHHBIM e(OPMAIOHHBIM METO/IOM M MEeTOJIOM MPEeeTbHBIX
YCUJIU.

OCHOBHOW MATEPUAN

DBl BBITIOMHEH COTOCTABUTENBHBIN pacyeT HOPMATbHBIX cedeHmil n3rnbae-
MOTO KeJIe300eTOHHOTO CTEPIKHS TPSIMOYTOJBHOTO CEUEHUST IBYMST METOIAMH.
Wcxomubie ganubie — cedenne 500x1 000 MM us Getona B25, apmupoBanue —
Kapkacamu MarapoBa, pactsHyTtasi apmMarypa 2-:5@25A400,coxatas apMartypa
@ W W m 5016A400, momepeunast apmarypor S@16A400 (puc. 1).

PacueTsr Beimoniasauch mo [7]. [Ipu pacuere HeJMHEWHBIM JUArpaMMHbBIM

J METOJIOM YPaBHEHUST PABHOBECHSI PENIANNCH METOAOM TPAMOTO Tepebopa. B
nportecce mepe6opa Pa3bICKUBATIOCH TAKOE MOJOKEHUe IMIOPHI Aedopmariuii B

Pucynoxk 1 — Cevenne ce4YeHMU, IPU KOTOPOM HOPMaJIbHAs CUJla PaBHA 3aJJaHHON BejnyuHe (B JaH-
PaccYUTLIBACMOTO HOM CJIyJae — HyJI0) C HEKOTOPOil oTycKaeMoii morpenrHoctsio. st yaobeTsa
CTEPIKHA. KOHTPOJIS MpeleabHbIX AehopMaliiii Obljia BbIMOJHEHA 3aMeHa MEPEMEHHBIX —
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KpuBHU3HA U AedopMalust HAYaJIbHOTO BOJIOKHA ObLIM BBIPasKEHDI Yepe3 AeOpPMAIUU CaMOTO CKAaTOro BO-
JIOKHA 6eTOHa M CaMOTO PACTAHYTOTO apMaTyPHOTO cTepsKHs. [lojaraioch, 4To Ha OJJTHOM KPaeBOM BOJIOK-
He BBINIOJHEHO ycJoBUe NpouyHocTu (nedopmariug paBHa npesesabHoit). Ha npoTUBOIOI0KHOM BOJOKHE
ocyIecTBIsiyics nepebop sHaveHuii geopMalluii B mpejgesax, onpeiessieMbX YCJIOBUAMU TTPOYHOCTH CO-
OTBETCTBYIOIIMX BOJOKOH TIPH UX CKATHH U PacTssKeHUU, TakuM 00pa3oM. Ha KasKIOM Iiare MOMCKa 3aja-
BAJIOCH TIOJIOKEHUE TIPSIMOJIUHENHON a1mopsl AedopMalinii, orpepeasainch paBHOJACHCTBYIONAs U MOMEHT
BHYTPEHHWX CUJI, U PABHOJENCTBYIONAs CPABHUBAIACH C 33/[aHHON HOPMAJIbHON cuJIoil B ceyeHuu. Boibu-
pajioch Takoe 3HAUEHME BapbUPyeMOW BeJWYUHDI AehOpMaIliy, TIPU KOTOPOM BBITIOJHSETCS yCJIOBUE JIO-
CTATOYHOI OJIM30CTH PABHOAEUCTBYIONIEH K 3a[aHHON HOPMAJIbHOM cujie (C ZOMyCKAeMOI MOTPENIHOCTDIO).
B ciryuae HeOOXOAUMOCTH TIPU TPUOJIKEHUH K 9TON TOYKE pelieHre MOKET ObITh YTOYHEHO APOOIeHuEM
mara nepebopa.

MoMmeHT, ToJly4eHHBIN B pe3yJbraTe BBIYMCIEHWH C TIOMOIIbI0 METO/a TIPE/IeJIbHBIX YCUIUN, COCTABUII
M, = 1,53 MHM, a HenuHeNHHBIM Ae(DOPMAIHOHHBIM METOIOM — M = 1,5219 MH-M.

OtHOCUTeNbHAS PAa3HOCTD JIBYX PE3YJBTAaTOB COCTABJSET

1,5300-1,5219
1,5300

I'panuIia 061acTh JIOMYCTUMBIX 3HAYECHUN OOOOIIEHHBIX CHJI B CEUEHUH, TTOJYUYEeHHAsT B mpoiecce mepebo-
pa, nokazaHa Ha puc. 2.

-100%=0,5%.

Pucynox 2 — Ipannma o61acTy ZOMYCTUMBIX 3HAYeHNIT 000OIIEHHBIX CHJI B CEUEHUH.
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B. M. JIEBIH, B. C. IOPOBA, M. A. CEBOCTbAHOB

I[TOPIBHAHHA PE3VYJIBTATIB PO3PAXYHKY ITPAMOKYTHOTIO IIEPEPI3Y
3AJTI3BOBETOHHOTO EJEMEHTA HEJIHIMHUM JEGOPMAIIIMHUM
METO/JOM I 3A TPAHUYHUMU 3YCUJIJIAMU

JOY BIIO «/lonbachka HamioHaabHA aKageMiss OYMIBHUITBA 1 apXiTeKTyp»

Amnoraiis. O6GrpyHTOBaHO HEOOXIAHICTD 3iCTaBICHHS Pe3yJIbTATIB PO3PAXYHKY MepepisiB 3ami306eTOHHUX
€JIEMEHTIB HEMHINHUM [TiarpaMHUM METOJIOM i 32 TPAHMYHUMU 3YCHJIJISIME; TTOOYI0BAHMIT alTOPUTM PO3pa-
XYHKY HeJIHIHUM iaTpaMHUM METOJOM, II[0 He BIMAara€ 3aCTOCYBAaHHS CKJIATHUX METOMAIB BUPIMIeHHS
CHCTEM HeTIHIHHUX piBHAHD. HaBemeno mpuKia/l 3icTaBaeHHs Pe3yIbTaTiB PO3paxyHKy Tepepisy oboMa Me-
TO/IAMM.

Kmouogi ciioBa: GetoH, apMarypa, 3a1i300eTOH, HalpysKeHHs, gedopMallil, piBHOIK0YA | MOMEHT
BHYTPINIHIX CUJI, TpPaHWYHI AedopMallii 6eTOHy Ta apMaTypu.

VICTOR LEVIN, VICTORIA YUROVA, NIKITA SEVOSTYANOV

COMPARISON OF RESULTS OF CALCULATION OF RECTANGULAR SECTION
OF REINFORCED CONCRETE ELEMENT BY NONLINEAR DEFORMATION
METHOD AND WITH ULTIMATE FORCES

Donbas National Academy of Civil Engineering and Architecture

Abstract. The necessity of comparing the results of calculation of sections of reinforced concrete elements
by a nonlinear diagram method is substantiated, and the algorithm of calculation by a nonlinear diagram
method, which does not require the use of complex methods for solving systems of nonlinear equations, is
constructed by limiting forces. The example of comparison of results of calculation of section by both methods
is given.

Key words: concrete, reinforcement, reinforced concrete, stresses, deformations, resultant and moment
of internal forces, ultimate deformations of concrete and reinforcement.
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JOHBACCKOH HALHOHAVIbHOH AKAZIEMIS CTPOHTENbGTBA W APXHTEXTYPbI

VK 624.012.45:62.673.2.004.6

E. A. AMUTPEHKO, A. C. BOJIKOB, A. B. HEAOPE3OB, C. H. MALUTAJIEP, T. O. TPAHUHA,
B. P. EMEP3A, J1. H. MEPKATUN

FOY BMO «[Jonbacckasi HALMOHANLHAS AKAREMUS CTPOUTENLCTBA U APXMTEKTYPbI»

TUNOBbLIE NOBPEXXAEHUSA CTPOUTEJIbHbIX KOHCTPYKLIUA
XEJIE3BOBETOHHbIX BALUEHHbIX KOMPOB

Amnnoramust. CtaTbsl HANMCAHA HA OCHOBE OTYETOB O PE3YJIBTaTaX 00CIE0BAHUSI TEXHUYECKOTO COCTOSIHUS
CTPOUTENBHBIX KOHCTPYKIIUH TMECTH JKeJIe300eTOHHBIX GalleHHbIX KOompoB maxT [onbacca. PaccMoTpembt
U TIPUBEEHBI OCHOBHBIE e(DEKTHI U TOBPEKIEHUS CTPOUTENBHBIX KOHCTPYKIIMH MOTOOHBIX COOPYKEHUH €
WLIOCTPAlUAMU.

KioueBsie cioBa: sxene306eToH, GamreHHbIN Kotep, Ae(eKTsl U MOBPEXICHNUS, KOHCTPYKIINH KOIPOB, THIIO-
BbI€ TTOBPESK/ICHISI KOTIPOB.

Eute co Bpemen CCCP [JoubGacc Obls1 pa3BUTHIM PETHOHOM B YTJIe[00BIBAMOIIEH TPOMBIIIIEHHOCTH.
Bmiots 10 2014 romga Ha Teppuropuu JJoHelkoil obiact pabotamu 37 miaxt, cefiyac JIUIIb MOJTOBUHA, 1a
M Ta C PA3HON CTEMeHbIO 3arpy3Ku. DalleHHbIe KOTPhI SBJSIOTCS OJHUMHI U3 HanboJee XapaKTePHBIX CO-
OpYKeHUIT yriief00bIBAIONIMX KOMILIEKCOB KaK B YACTH KOHCTPYKTHBHBIX PEIICHUIl, TAK U B YaCTH MPOEK-
TUPOBaHUS, 00CTENOBAHMS U PEKOHCTPYKIIMU UX CTPOUTETBHBIX KOHCTPYKIHHA |2, 6].

OcHoBHOe (GYHKINOHATbHOE Ha3HAUEHNE JaHHBIX COOPY:KEHMH 3aKJ0UaeTCs] B Pa3MENIeHUH MO beM-
HOTO 000PYIOBAHsI, KPOME TOTO B HUX MOTYT Pa3MeIaThCsl Pa3auIHOe BCIIOMOTATETbHOE W TEXHOIOTH-
yeckoe 000pPyM0BAHYE, A TIPH COOTBETCTBYIONIEM 0OOCHOBAHUHN — CKJIAACKUX W APYTUX momernenui [1].

O6beMHO-TIITAHNPOBOYHOE PEIIEHTE KOMPA BO MHOTOM OTIPEIESIETCS TEXHOJOTUIeCKUMU (haKTOpaMu,
TJIABHBIMU M3 KOTOPBIX CUMTAIOTCS MOIIHOCTD IIAXTHI, IIyOWMHA U AMaMETP CTBOJIA U Ap. Pasmep Kormpa B
IJIaHe OIPE/IETISETCS YNCIOM TIOBEMHBIX COCY/IOB, X pa3MepaMy M pa3MellleHneM B cTBosie. Vcnomb3oBa-
HUe MHOTOKAHATHBIX TTOJbEMHBIX MAIUH COMPOBOKAAETCS MPUMEHEHUEM OTKJIOHSIONUX IMKUBOB, YTO
NPUBOAUT K YBEJIMYEHUIO BBICOTHI Kompa [1, 3].

Jlist TOAaBAIONIEro GOMBITMHCTBA TTOTOOHBIX COOPYKEHUN XapaKTepeH JTUTETbHBIN CPOK IKCIIIyaTa-
¥, TPUOJIVKAIOIANACS WK MPEBBINAIINUYA HOPMATUBHBIA CPOK TPOBEAEHUS KAMTAIbHOTO PEMOHTA.
3a BpeMs 3KCIIyaTalli CTPOUTEJIbHbIE KOHCTPYKIINK KOIPOB, KaK MPAaBUJIO, MOJYYAOT TTOBPEXKICHNUS,
KOTOPBIE MOTYT OKAa3bIBATh BIMSHUE HA X HECYIYIO CMOCOOHOCTH. BBIXOM M3 CTPOST KAK OTHAETBHBIX KOH-
CTPYKIINIA, TAK ¥ COOPYXKEHWsI B TIEJIOM MOJKET TIOBJIEYh 32 COOON OTPOMIbIE MaTEPUATbHBIE TTOTEPH (BILIOTH
IO 3aKPBITHS YTIET0OBIBAIOTIETO TIPEATPUATHS) U KaTaCTPODUIeCKUE TEXHOTEHHBIE W KOJIOTHIECKUE TO-
CJIEZICTBUS [T OT/Ie/IBHBIX PETHOHOB TOCY/apCTBa. B ¢BA3M ¢ 3TMM TOUHAs M Ha/leXKHAsI OIIEHKA HecyTel
CTIOCOOHOCTH U HKCILIYaTAllMOHHON MPUTOAHOCTH KOHCTPYKTUBHBIX 3JIEMEHTOB JAHHBIX COOPY:KEHUIl Tpe-
CTaBJIsIeT /I/IST HAIIETO PeTMOHA aKTYalTbHYIO M BaXKHYIO HE TOJBKO B HAYYHOM, HO M B TIPAKTUYECKOM ILTaHe
3amaqy |4, 5, 7, 8].

B pamkax nayuno-ucciaenoBareabckux pabdor cuenuamuctel [OY BITO «JonHACA» BBIIOTHSIN pa-
GOTHI IO UCCTEMOBAHNIO TEXHUIECKOTO COCTOSTHUST KOHCTPYKITHH, MCCTEMOBAHNIO BAUSHUS OOMIUPHBIX 1O
TJIONA/IM TIOBPEXK/IEHUN B pe3yabTare IIUTEIbHON SKCIIyaTalliil U aBapUHON CUTyallny Ha N3MEHEeHHUe
napameTpoB H/[C oTaeabHBIX KOHCTPYKIIMI W AKCILIyaTallUOHHON TTPUTOIHOCTH COOPY KEHUN B 11esioM. B
KauecTBe 0OBEKTOB HAYYHO-MPAKTHYECKUX MCCAEMOBAHIE PACCMATPUBATUCH CIEYIONIHE COOPYKEHUS:

— JKeJ1e300eTOHHBIN OalreHHbIH Komep KiaeTbeBoro crposia Ne 4 OTI «Illaxta umenu B. U. JleHuHa» B
. MakeeBke — BBejieH B akciuyaraiuio B 1968 1. (puc. 1);

© [Imutpenxko, A. C. Bonkos, A. B. Henopesos, C. H. Mamranep, T. O. I'panuna, B. P. [lemep3a,

E. A
JI. H. IlepkaTwuii, 2019
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Pucynok 1 — OO6umii Buy GanIeHHOTO KOTpa KIeTheBoro cTBosma Ne 4 maxtel nm. B. W. Jlenuna I'TI «MaxkeeByrosb» B
r. MakeeBke: a) co cropoHbl (acaga «<I'—A»; 6) pacaga «A—T».

— sKesie300eTOHHBIN OalieHHbIN Kotep ckumoBoro crBoJia maxtel Ol «Ilaxra CesepHasi» TTI «Makees-
yToJib» B T. MakeeBKe — BBe/leH B akcruryaraiuio B 1971 1. (puc. 2a);

— JKeJIe300eTOHHBIH OallleHHBIN KoTep KiaeTbeBoro cTBosia Ne 2 maxter uM. M. Y. KanuuuHa B 1. Topsios-
Ke — BBeJIeH B akcIutyataiuio B 1976 1. (puc. 20);

Pucynok 2 — O6muii B 6amrenHoro kompa ckumosoro croJa maxthl OIl «Illaxta Ceepuasi» I'Il «MakeeByrosib» B
. Makeeske (a) u GameHHOTO Kompa KieTheBoro ctBojia Ne 2 maxtel uM. M. U. Kanuuuna B 1. Topaoske (6).

— Kesie300eTOHHBINM OalmreHHBIN Komep KiaeTbeBoro crtBosia Ne 1 maxtel «KpacHsiit IIpodunTepH» B
r. Enakueso — BBesien B akciuryatanuio B 1993 1. (puc. 3a);

24 ISSN 2519-2817 online
BeCTHI/IK I[OH68.CCKOI>JI HB.L[PIOHB.JIBHOI;JI aKaJeMUuu CTPOUTEJbCTBA U apXUTEKTYPbL



Tunosble NOBPEXAEHUA CTPOUTENIbHBIX KOHCprKLIMﬁ Xene3o06eToHHbIX BalleHHbIX Konpos

Pucynok 3 — O6uuii Bux GanreHHOTO Kolpa KieTheBoro cteosa Ne 1 maxtel «Kpacusiii IIpodunrepr» 1. EHakueso (a)
u xonpobynkepa maxtel OI «Ilaxta um. M. 1. Kasuruna» B r. [lonerxke (6).

— KeJ1e300eTOHHBIN GaleHHbIi Konep ckuioBoro crsoja maxtel OIT «IlTaxra um. A. A. CKOYMHCKOro»
B I. [lonerike — BBeneH B akcmryataiuio B 1975 r. (puc. 4);

Pucynok 4 — O6muit Buz GamenHoro Kompa ckunooro ctBosia maxtel OII «Illaxta um. A. A. CKOYMHCKOTO» B
r. [lonenke co croponsr acana «A—T» (a) u «I'—A» (6). Cbemka BoImONHEHA B MapTe 2019 1.
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— xene3obetonnbiii kKonpoOyukep maxthl OII «Ilaxta um. M. Y. Kanununa» B 1. [JoHelnKe — BBeIeH B
skciuyaranuio B 1962 r. (puc. 306).

Bce coopyskenus:, 3a UCKJIIOYEHNEM KOMPOOYHKEPA, MPEACTABIAIOT cO00i MHOTOITAKHOE COOPYKEHIE
3HAYUTEILHON BHICOTBI (0T 53 710 85 M) MPSIMOYTOJIBHOE B IJIaHE € pa3MepaMu B KpailHux ocsix oT 18x18 1o
21x21 M. IIo KOHCTPYKTUBHON cXeMe KeIe300€TOHHbIE KOIPhI SABJIAI0TCA OAlleHHBIMKE COOPYKEHUAMU C
HECYNIMMU HAPYXKHBIMU U BHYTPEHHUMU MOHOJMTHBIMU CTEHAMU TIePEMEHHOr0 ceueHnus 1o Bbicote 250...
300 MM. Y Kaxk10ro KOnpa ecTb BHYTPEHHSS 1axTa ¢ pa3Mepsl B maHe ot 6,0x6,0 go 7,0x10,0 M, BHyTpU Hee
OCYIIECTBJISIETCS CIIYCK — IOJ'BEM KJIeTell U MPOTUBOBecOB. CTEHBI CBSI3AHBI TOPU3OHTAIBHBIMU TUCKAMU
JKECTKOCTHU, POJIb KOTOPBIX MTPAIOT TIEPEKPBITUSI U TIOKPBITUE.

Kenesoberonnniii konpobynkep maxtol OII «Illaxta um. M. W. Kamununa» B 1. Jonenxke (puc. 36) npesa-
cTaByiseT coOOM HABEMHOE COOPYKeHNe GANIeHHOTO TUIA, COBMEINEHHOE ¢ OYHKepaMu, KOTOPOE BBITIOJIHS-
eT (QYHKIMU pasMeIleHHs MObEMHBIX MEXAaHU3MOB CKHUIIOBOTO MOABEMHOTO CTBOJIA, a TaKkKe 000DPy/I0Ba-
Hust, obecrieunBaoIero (GyHKIIMOHMPOBAHUE JaHHOTO KOMILIEKCa.

KorpoBbie MIKUBBI PacionokeHbl Ha oTM. 50,675 M momapHo B oHOM ypoBHe. CKHUIIOBbIH MOIBEM 00-
ciyskuBaercs mogbeMHoi MammHol BITK 9/5%2,5. PaccTpesibl CMOHTUPOBAHBI Ha KeJe300€TOHHBIX OTJIHU-
Bax, ¥ K HUM MPHCOEIUHEHBI MPOBOJHUKH OJHOCTOPOHHETO pactioyokeHus. Ha MOMeHT o0ciieoBaHus
KJIeTeBasl MOABEMHAST YCTAHOBKA MCIIOIB3YETCSI B KAYECTBE 3aaCHOr0 MHCIEKTOPCKOTO MOAheMa.

B pesyssraTe 00cie10BaHNsI YKA3aHHBIX COOPYKEHNH CJIEYET BBIIEIUTD CJAEAYIONIE OCHOBHBIE TIOBPEXK-
NEHMST HECYNINX KOHCTPYKIIUU:

* HEJIOCTaTOYHBI 3aIMTHBIHA €0 6eToHa ¢ OOHAaKEHMEM ¥ KOPPO3MOHHBIM M3HOCOM pabodell apMarty-
psl (puc. 7, 8);

* MpOoOOUHBI B KOHCTPYKIMSIX CTE€H U MJIUT MEPEKPHITHI U MOKPHITHH B MECTaxX IMPOIYCKa KOMMYHHKA-
nuii;

* CJIe/ibl YBJIAKHEHUN U OeJible TIOTEKH Ha MOBEPXHOCTSIX KOHCTPYKIIH;

* paspylieHue 3alUTHOTO cjiost GeToHa (puc. 5);

PucyHOK 5 — YYacTKHU pa3pylIeHUs 3all[UTHOTO ¢JIos 6eToHa rry6uHoii 10 40 MM B MecTaX TpoTedeK ¢ OOHAKEHUEM 1
KOPPO3MOHHBIM M3HOCOM paboueil apMaTypsr 10 10 % TOmepedyHoro cedeHusl.

* JIOKAJbHbBIE YYACTKY CKOJOB OETOHA;

* MacjgHble TaTHa (puc. 86);

* medeKTHbIE BBl U HATLIBIBLI OETOHA;

* CETKM MEJKWX TPEIIMH Ha MOBEPXHOCTIX KOHCTPYKIUI ¢ HAIUTAHWEM YTOJBbHOH BT

* BepTUKaJbHBIE W HAKJOHHBIE TPENIMHBI CUJIOBOTO XapakTepa (puc. 6);

* BepTUKAJIbHBIE TPEIINHBI KOPPO3MOHHOTO XapaKTepa B KOHCTPYKITUAX CTEH U (QyHIaMEHTOB;
* TPEIUHBI CUJIOBOTO XapaKTepa B MOHOJUTHBIX TJINTAX MePEKPHITHI;

* BEPTUKAIbHBIE M HAKIOHHBIE TPENMNHBI B GATKaX MEPEKPLITHIT;
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PPICyHOK 6 — BepTI/IKa]H)HI)Ie 1 HaKJIOHHbBIE€ TPEIIMHBI B KOHCTPYKIUAX HECYIIUX CTECH I_HI/IpI/IHOI';I PACKPBITUA 10 0,4 MM.

Pucynok 7 — HezocTaTouHblii 3aiUTHbIN /101 GETOHA Ha TIOBEPXHOCTAX OAJIKU IIEPEKPHITUS ¢ OOHAKEHUEM U KOPPO3H-
eil paGoueii apmatypbl 110 10...15 % 11ONEPEUHOTO CEUEHMUSI.

* NPOMOJIbHBIE TPENTMHBI KOPPO3MOHHOTO XapakTepa Ha HUMKHEH MOBEPXHOCTH GaNOK MEPEKPBITHH;

* 00pbIBBI paboueit apmatypsl (puc. 8);

* paspyieHue GakKTypPHOTO CJIOS KPACKH, IITYKATYPKH M YTEIUIUTE/s Ha TIOBEPXHOCTSX CTEH;

* TIPOTEYKU TPYHTOBBIX BOJ Yepe3 CTeHBI (hyHIAAMEHTOB.

OcHoBHbI€e BU/IBI IE(PEKTOB M OBPEKACHUI, XapaKTepHbIE /IS IPOYMX KOHCTPYKIUIA GalleHHbIX KOTPOB:

* TOTUOBI 3AIMMUTHBIX OTPAKIEHUI JIECTHUIL;

* TOTHOBI OTETBHBIX 2JIEMEHTOB METAIINIECKUX BOPOT U JIBEPEH;

* paspyliieHne HATOJbHBIX MOKPBITHI;

* paspylieHne 2JeMeHTOB OKOHHOTO 3aTOJHEHNs, CTEKT00I0KOB;

* HEMpaBUJIbHOE YCTPOHCTBO Y3J0B MPOXO/A BEHTUIAMOHHBIX KAHATOB Y€Pe3 KPOBIIIO;

* KOPPO3WOHHBIN M3HOC KOHCTPYKINY MOJTHUEOTBO/IOB;

* KOPPO3WOHHBIN M3HOC METANIMYECKUX TEMEHTOB JECTHHUI], BOPOT, 3ANMTUTHBIX OTPAKIECHUI.

U3 pe3yabTaToB 06CTEIOBAHYS CEAYET BBIIEAUTD CYIECTBEHHBIE OTIUYNSA B TEXHUUECKOM COCTOSTHUN
GaJIOK M MOHOJIMTHBIX IIKT TEPEKPHITUI (0COOEHHO OTMOPHBIX OAlOK M OaJOK Malli3ajia) B KOIPE, dKCILIY-
ATUPYIOMEMCST TT0 Ha3HAUEHUIO U JIJIsI BOAOOTJIBA.

Ha ckopocTh KOPpO3MOHHOTO Pa3pylIeHNsT CTATLHBIX KOHCTPYKIIHHA W apMaTyphl 0COOEHHO BIHSET YTOMb-
Hast TBLTh — 3a06MBAETCS B HEPOBHOCTH ¥ 3a30PBI MEXK/Y METATINYECKUMI KOHCTPYKIMAME 1, abCOpOMPYst
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Pucynox 8 — Kopposust kesie306eToHa KOHCTPYKIIUiT MOHOJIUTHBIX 0aJIOK B pe3yJibrare BO3AeHCTBUS BOIbI (a) 1 MalllH-
Horo Macya (6) ¢ paspylieHHeM 3aluTHOTO cios OeToHa Ha rayouny 10 40..50 MM, OGHAKEHHEM ¥ KOPPO3HOHHBIM
usHocoM paboueit apMaTypsl 10 10 % moNepeyHOro cedeHus, 1 0OpPbIBAMU [IOIIEPEYHON apMaTy PhL.

BJIATY, pasJaraeTcsi, a MpU PasjoKeHUU MOKET BBIJIETSATHCS cepHAS KUCJA0TAa M OPTAaHUYECKHE KUCIOTHI.
Brrmenepeunciennbie (akTOPbI OMPEETAIOT HHTEHCUBHYIO KOPPO3UI0 METaJia B KOHTAKTE C YIJIEeM.

MamuHHOe Macjio TaKKe pacCMaTpPUBAETCS KaK arpecCUBHBIN KOMITOHEHT. [Ipyu MHTEHCMBHOM 3aMadu-
BaHUHM MACJIOM CHUIKAETCsI MPOYHOCTH GeToHa. OCOGEHHO XapaKTEPHO 3TO sIBJIEHUE /IS KOHCTPYKIMHU Tie-
PEKPBITHS MO Mal3aJaMy ¥ OTKJIOHSAIOUMMU mKuBamu. CieayeT OTMETUTD, 4TO A/ KOHCTPYKIHii Ga-
MIEHHBIX KOIPOB HE TPEAYCMATPUBATIACH CIIEIMATU3NPOBAHHAS 3AIUTA, B T. Y. OTCYTCTBUE TUAPOUIOJISIIIH
" YKJIOHOB Ha MEPEKPBITHUAX MAlll3aJ0B U OTKJIOHAOINUX IMMKUBOB, YTO U ABJAETCA HpH‘iHHOfI O6H_H/IprIX
0 TIJTONA/IM YKA3aHHBIX moBpexaenuit [9, 10, 11].

Ha xax oM u3 06ciie[0BaHHBIX KOIPOB BBIMOJIHSJICS KOHTPOJIb MPOYHOCTH GETOHA HEPA3PYIIAKIIIMU
METOJIaMU B KOMILIEKCE C METOJIOM BBIPbIBA. VI3 Pe3yJIbTaToB XOTEJAOCh ObI OTMETHTD IIPUPOCT IPOYHOCTH
OTHOCHUTEJBHO MPOEKTHBIX MAPOK GETOHA TI0 MMPOYHOCTH Ha OceBoe cxkaTue. [IpudeM MPUPOCT MPOYHOCTH
IS HAPYKHBIX KOHCTPYKIMI HE3HAYMTENIEH, a /I BHYTPEHHUX KOHCTPYKIMH Kompa Gojee BECOMBIH, 9TO
CBSI3aHO B MIEPBYIO OYEPEb CO CTAOUIBHBIMI BHYTPEHHUMH YCJIOBUSME OKpYy:Kamomieil cpeabl. Bosee Toro,
[IPU 9KCIIyaTaI[K [0 Ha3HAUYEHWIO 3HAYEHUsI PUPOCTa MIPOYHOCTH Oosiee 3HAUUMBI (110 +4 %).

MaTepI/IaJIbI BbIITOJTHEHHBIX O6CJI€[[OBaHHI>i MOCTY/KUJIN OCHOBaHUEM /[IJIS BBINMMOJTHEHUSA ITOBEPOYHDBIX
pacyeToB KOHCTPYKIMIT IIPH OIlEHKE MX HeCYyIleld CIIOCOGHOCTH M 3KCIUTyaTallMOHHOM npurogroctu. Ha
CHaﬁlIaX IpeaCcTaBJICH BHEIITHUN BU/, (bI/I3I/I‘IeCKI/Ie " pacyeTHbIEC MOJEJN C UCITOJIb3OBAHUEM COBPEMEHHBIX
MPOTPAMMHBIX KOMILIEKCOB JIJII MOJIEJIUPOBAHUS U pacueTa KOHCTPYKIUN cOOpysKeHui. JlocTaTouHO BBHI-
COKasl CTETeHb JeTaNIU3alun 1 Tpoyee.

Ocob6oe BHUMaHKE yIEISAN0Ch MECTHOMY COCTOSIHMIO KOHCTPYKIIMIA B 30HaX ocaabieHust G0JbIIMMU TPO-
eMaMM, YTO XapaKTePHO IS HIDKHUX 3TaKel KOHCTPYKIIMHI, ¥ B 30HAX OMMPaHUsT OAJIOK Malll3ajia M OIop-
HBIX OGAJI0OK B II03EMHOM YacTU KOIPOB.

OCHOBHbIE BbIBObl

1. BameHHble KOTPBI OTHOCATCS K COOPY/KEHUSIM BBICOKON CTOMMOCTH ¥ OOJIBINO OTBETCTBEHHOCTH CO
CJTIOKHON KOHCTPYKTUBHON CXeMOH, TpeOyomux 0co60r0 BHUMAHUS TIPH WX TMPOEKTHPOBAHUH, MTPU TTOJI-
JlepsKaHuU IIPUTOJJTHOCTU COCTOSIHMS Ha IIPOTSKEHMM BCEr0 BpEMEHU MX 9KCILIyaTallii U OLeHKe UX COCTO-
STHUST TIPH 06CIeIOBAHUN.

2. Tlpn usMeneHny (BYHKIMOHATHHOTO Ha3HAUEHUST HANIEHHOTO KOTPa B 3HAYMTENHHON CTETEHN MOTYT
U3MEHUTDHCS YCJIOBUA IKCIIyaTalluy, YTO CYIUIECTBEHHO OTpakaeTcsl Ha TEXHUYECKOM COCTOSIHUU CTPOU-
TEJbHBIX KOHCTPYKIIUI COOpY/KEeHUS.

3. OcHoBHBIE TUTIBI €(DEKTOB U MOBPEXKIEHUN HECYTINX KOHCTPYKIHiT GANIeHHBIX KOMPOB XapaKTePHbI
TaKOBBIM JIJIST 5KeJe300€TOHHBIX 9JIEMEHTOB, 9KCIUTYaTUPYIONINXCSI B TeUeHUE JJIUTETHHOTO TIEPUOia Bpe-
MEHU B YCIOBUSX arpecCUBHON OKpYsKAIOTIell cpebl (0COOEHHO COOPYIKEHMUsI, BBIBEIEHHbIE U3 IKCILTyaTa-
LUK U UCIIOJIb3YIOUMECS B BOAOOTIMBHBIX KOMILIEKCAX).
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TUHOOBI TOMKO/KEHHSI BYAIBEJIbHNX KOHCTPYKIIIN
3AJIIBOBETOHHUX BAIITOBUX KOIIPIB

JOY BIIO «/lonbachka HamioHa bHA aKageMiss OYMIBHUITBA 1 apXiTeKTypu»

Amnorauis. CrarTs HalucaHa Ha OCHOBI 3BITIB PO Pe3yJIBTaTH 0OCTEKEHHS TEXHITHOTO CTaHy OY/iBeTbHHUX
KOHCTPYKIIIH 1recT 3a1i306eTOHHNX 6amToBUX KompiB maxt Jonbacy. Po3risiHyTi Ta HaBeJeHI OCHOBHI
nedeKTr i MOMKO/UKEHHS GYIiBEeIPHUX KOHCTPYKITHA TOAIOHUX CIIOPY/ 3 LIIOCTPAITiSIMI.

Kimouosi cioBa: 3ai306eToH, 6amtoBuil Kotmep, AedeKTH i MOMKOIKEH s, KOHCTPYKIIii KOTpPiB, TUIIOBI MO-
TITKO/IKEHHST KOTIPiB.

EVGENIY DMITRENKO, ANDREI VOLKOV, ANDRII NIEDORIEZOV, SERGII
MASHTALER, TATIANA GRANINA, VADIM DEMERZA, LYUDMILA PERKATIY
TYPICAL DAMAGE TO BUILDING STRUCTURES OF REINFORCED
CONCRETE TOWER-TYPE

Donbas National Academy of Civil Engineering and Architecture

Abstract. The article is written on the basis of reports on the results of the inspection of the technical condition
of the building structures of six reinforced concrete tower-type of the Donbas mines. The main defects and
damage to building structures of similar structures with illustrations are reviewed and listed.

Key words: reinforced concrete, mining tower-type headgear, defects and damage, constructions of
tower-type, typical damage of tower-type.

IImutpenko EBrenuii AHaTOIbeBHY — KaHIM/IAT TEXHUYECKUX HAYK, JOIEHT Kadeapbl jKene300eTOHHBIX KOHCTPYKIINI
TOY BIIO «/lonGacckast HallHOHANbHAs aKaJeMUsl CTPOUTEIbCTBA M apXUTEKTYPbi». HaydHblie HHTEPECH: Pa3BUTHE
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METOJIMK ONPEIeNCHNsT XaPaKTEPUCTUK HAMPSIKEHHO-1e(hOPMUPOBAHHOTO COCTOSHUSA KEJIE300€ TOHHBIX 2JIEMEHTOB TIPU
CJIOKHBIX PEKIMAX CUJIOBOTO M TEMIIEPATyPHOTO BO3/IEHCTBHUIL, OIIEHKA TEXHUYECKOTO COCTOSHUS U MPOEKTUPOBAHKE HKe-
J1e300€TOHHBIX KOHCTPYKIIUI.

BoskoB Auapeii CepreeBud — KaHIMIAT TEXHUYECKUX HAYK, HOLEHT Kadeapbl jKeie300eTOHHBIX KOHCTpYKiuii TOY
BIIO «/loHbacckast HAIMOHAJIBHAST AKAJEMUSI CTPOUTEBCTBA M apXUTEKTYPbl». HayuHble MHTEPECHL: UCCIIe0BAHKE TPOY-
HOCTHBIX ¥ Ie()OPMATUBHBIX CBOUCTB KOHCTPYKIUN UX MOAUMUIIMPOBAHHOTO BBICOKOIIPOYHOTO OETOHA, OIIEHKA TeXHUYE-
CKOT'O COCTOSIHUS U TIPOEKTUPOBAHUE JKeIe300€ TOHHBIX KOHCTPYKIIUIA.

Henopesos Anzpeii Bragumuposuu — accucrent kadeapsl xene306eTontbix koHcTpykimii TOY BIIO «/lonbacckast
HaI[MOHAJIbHAS aKaJeMUsI CTPOUTEIbCTBA U apXUTeKTypbl». HayuHble nHTEpech: JKCIIepIMeHTAJbHbIE UCCIeI0BAaHUS
poreccoB 1eOPMUPOBAHUS U Pa3pylIeHUs GETOHA MPH CJIOKHBIX HAIPSIKEHHBIX COCTOSHUSX.

Mamranep Cepreit HukonaeBuu — accucreHnT Kabeapsl xesne306etonHbix KoHcTpykimii TOY BIIO «/lonbGacckas Haiu-
OHAJIbHAS AKA/IEMUsI CTPOUTENBCTBA M APXUTEKTYPbI». HaydHble MHTEPEChl: pa3BUTHE METO/MK OTIPe/IeJIEHNsT XapaKTepuc-
THUK HaNpPsiKEeHHO-1e(OPMUPOBAHHOTO COCTOSHUS Kee300eTOHHBIX (cTanerOpoOEeTOHHBIX) BJIEMEHTOB TIPH MPOCTHIX
peXMMaX CUJIOBOTO U TEMIIEPATyPHOTO BO3IENCTBIS, OT[eHKA TEXHIIECKOTO COCTOSTHUST M TPOEKTUPOBAHIUE JKeJIe300eTOH-
HBIX KOHCTPYKIINH.

Ipanuna Tatbsina OneroBHa — Maructp, acCUcTeHT Kadeapbl xKene300eTonHbix kouerpykuuii [TOY BIIO «/lonbacckast
HAI[MOHAJIbHAST aKa/IEMUsI CTPOUTENBCTBA M aPXUTEKTYPbI». HayuHble HHTEpeCch: KOHCTPYHPOBaHHe COOPHBIX Kese300e-
TOHHBIX 3aHUI MAJION HTAKHOCTU C TIPUMEHEHHEM JIETKOro GeToHa.

Iemepsa Bagum Pomanosuu — maructpaut [OY BIIO «/[oHOacckast HAllMOHAbHAS aKaJeMUsl CTPOUTENbCTBA U apXU-
TeKTypbl» Hayumbie mHTEpecH: orieHKa 3 GheKTUBHOCTH TPUMEHEHST BBICOKOMPOYHOTO OeTOHA Ha MpUMepe jKeJe300eTOH-
HBIX KOHCTPYKIINN KapKacHOTO 3/[aHUs.

Mepkartuii Jliogvmuaa Hukonaesna — maructpant TOY BITO «/loHGacckast HallMOHAJIbHAS aKaJeMUs CTPOUTENBCTBA U
apXUTEKTYPBhI». HaydHble MHTEPECH: MCCaeI0BaHIe BINSHUS KOPPO3UN Ha HECYTITYIO CTIOCOOHOCTD M HKCIIIIYaTallHOHHYTO
MIPUTOHOCTH JKeNe300€TOHHBIX KOHCTPYKIIUIA.

Jmurpenko €BreH AHATONIHOBHY — KaHANAAT TEXHIYHUX HAyK, AOMEHT Kadeapn 3ami306eTOHHNX KOHCTPYKIii [JOY
BIIO «/loubachka HattioHaIbHA aKaieMist Oy IiBHUIITBA i apXiTeKTypr». HaykoBi iHTepech: pO3BUTOK METOIMK BU3HAYCHHST
XapaKTepUCTUK HAIPYKEHO-1e(OPMOBAHOTO CTaHy 3a1i300€ TOHHUX €JIEMEHTIB IIPU CKJIAJHUX PEKUMaX CUIOBOTO 1 TeMIle-
PaTypHOTO BILIMBIB, OIliHKA TEXHIYHOTO CTaHY i TIPOEKTYBAHHS 3aMi306€TOHHUX KOHCTPYKITii.

Boaxos Auzpiii CepriiioBud — KaHIWIAT TEXHIYHUX HAYK, JOIEHT Kadeapu 3amizobetonunx koucrpykiiit [OY BITO
«JlonbacbKa HallioHa/IbHA aKaeMist Oy IiBHUIITBA | apxiTekTypu». HayKoBi iHTepecu: 1oCIilKeH s MilTHICHIX Ta gedopma-
TUBHUX BJIACTHUBOCTEH KOHCTPYKILiii 3 MOAU(DIKOBAHMX BUCOKOMIIIHIX GETOHIB, OIIHKA TEXHIYHOTO CTAHY 1 POEKTYBaHHS
3aJTi306€TOHHNX KOHCTPYKITif.

Henopesor Anapiii Boaogumuposuu — acucrent kabenpu sanizoberonnux koHctpykitit JJOY BITO «/lonGackka Ha-
IioHaTbHa akaaeMisa Oy IiBHUIITBA i apxiTekTypr». HayKkoBi iHTepecH: eKCTiepruMeHTAbHI OCTi K EHHS TTPOTIECiB AehopMy-
BaHHs i pyiiHyBaHHsI GETOHY B YMOBaX CKJIATHUX HAMPY/KEHUX CTaHIB.

Mamranep Cepriii MukomaiioBuu — acucrent Kabeapu sanizoberontux Koncerpykuii [JOY BITO «/lonb6acbka Haitio-
HaJIbHA aKaeMis OyIiBHUIITBA i apxiTeKTypu». HayKoBi iHTepech: pO3BUTOK METOANK BU3HAYEHHS XapaKTEPUCTUK HATIPY-
JKeHO-71ehOPMOBAHOTO CTaHY 31306 TOHHUX (CTaTehiOPOOETOHHIX) EIEMEHTIB IPH MPOCTHUX PEKMMAX CUIIOBOTO i TeMITe-
PaTypHOTO BILIUBIB, OIliHKA TEXHITHOTO CTaHY i TIPOEKTYBAHHS 313066 TOHHUX KOHCTPYKITIi.

Ipanina Tersina OneriBHa — MaricTp, acucreHT Kadeapu 3anizoberonnux KoHerpykitii JIOY BIIO «/lonGachka Haitio-
HaJlbHA aKajeMis OyaiBHUITBA i apxiTekTypu». HaykoBi iHTepecu: KOHCTpyOBaHHs 30ipHUX 3a1i300€TOHHUX OyiBesb
MaJiol MOBEPXOBOCTI 3 3aCTOCYBAHHSIM JIETKOTO GETOHY.

Hemep3sa Bagum Pomanosuy — marictpant J[JOY BIIO «/[on6achKka HaltioHa bHa akaaeMist OyAiBHUIITBA i apXiTEeKTypH».
HayxkoBi iHTepecn: oliHka e(heKTUBHOCTI 3aCTOCYBaHHS BUCOKOMIITHOTO 6ETOHY Ha MPUKJIai 32113006 TOHHUX KOHCTPYKITii
KapkacHoi 6y iBi

Iepkaruii Jliogmuna MukosaiBua — marictpant JJOY BITO «/lonbachka HaltioHa bHa akaaeMist GyIiBHUITBA 1 apXiTek-
Typu». HaykoBi iHTepecH: I0C/Ii/UKEeHHST BIUIMBY KOPO3ii Ha HECY4y 3MaTHICTb 1 eKCIUTyaTalliitHy TPUIaTHICTD 3a1i300eTOH-
HHUX KOHCTPYKIIH.

Dmitrenko Evgeniy — Ph. D. (Eng.), Associate Professor, Reinforced Concrete Constructions Department, Donbas
National Academy of Civil Engineering and Architecture. Scientific interests: development of methods of estimation of
characteristics of the stress-strain state of reinforced concrete elements under complex modes of power and temperature
influences, estimation of technical state and design of reinforced concrete constructions.
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it HALIWOHATIHOM AKATIENIM CTPOUTENLCTRA W APXHTEKTYPBI
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T. M. MAJIIOTUHA, A. C. MULLIEHKO, C. A. JIO3ULIKUA

FOY BMO «[oHbacckas HALUMOHANbHAS OKABEMMS CTPOUTENLCTBA M APXUTEKTYPbI»

OCOBbIE TOYKU B TPEYTOJIbHUKE U ONPEAEJIEHUE TOYKU
LWJIEMUNBXA

Annoramus. CraThs MOCBSIIEHA ONUCAHUIO PaHee MOJAYUYEHHBIX COOTHONIeHUI [1] 171 0coOBIX TOUEK Tpe-
YTOJBHNKA, OCHOBAHHBIX Ha ToyedHoM (BH-) ncuncnennu, n gomonHennio aToro crmcka TouedHoi Gopmy-
noit Hlnemunpxa. OcHOBOM A7 €€ moJydeHNs siBuach S-Teopema [2] (TeopeMa OTHOIIEHUS MJIOMIAeH )
TOYEYHOTO MCYICAEHNS, KOTOPasl faja BOSMOKHOCTh HAallTH TOUYKY IepecedeHNsT MPSIMbIX B MHOTOMEPHOM
TIPOCTPAHCTRBE.

KioueBbie ciioBa: ToueuHoe (BH') nCcYHCJIieHn e, CUMIIJIEKC IIJIOCKOCTH, 0co0ble TOYKU TPEYTOJIbHUKA, IIPsI-
MbIE I_H]IeMI/I]IbXa, MaTeMaTU4YeCcKuii allrapaT, BBIYUCJIUTEJIbHBIE aJITOPUTMbI, MHOTOMEPHOE ITPOCTPAHCTBO

OOPMVYINNPOBKA TPOBJIEMbI

Coenunenne rpadpuieckux U MPOEKIMOHHBIX METOIOB WHKEHEPHOU IpadUKM ¢ TOYEUHBIMU PACYCTHBI-
MU METOJlaMU I103BOJIAECT O6’be[[I/IHI/ITb 3PUTEJDbHYIO HATJTALHOCTD C HpeﬂyCMOTpeHHOﬁ TOYHOCTBIO peline-
HUS WHKEHEPHBIX 3a7a4. MeToa MPSAMBIX WCUNCTIEHUH, 3aJI0KEHHBIN B 9TOM COEMHEHUH, TTO3BOJISIET HC-
MOJb30BaTh KOMIBIOTEDP. JTa BO3MOXKHOCTH IIPUKJIAJHON TeoMeTpruu, ocHOBaHHO# Ha ToueuyHoMm (BH)
HCYUCJIEHUH, TO3BOJISIET BBICTYIIATh B BUJE T€OMETPUN KOHCTpyuUpoBaHus. IIpeasoxenHas pabora siBJisi-
eTcs WLIIoCTpalueil 10400H0i BO3MOKHOCTH.

AHANN3 NOCNEQHNX UCCNEQOBAHUI 1 MYBNUKALMIA

[IpensosKeHHBIH B 9TOH CTAThe METOJ 33/laHUsT OCOOBIX TOYEK B TPEYTOJIbHIKE OCHOBAH HA METO/E TOUEU-
Horo (bH) ucuncnenus [3], KoTopbiii MO3BOMSIET B KOMIIAKTHON (hOPMe TIPEACTaBUTh WX BhipaskeHus [1].
[Iporiecc TOMyYeHIsST COOTHONIEHUSI JI/isE BBIUUCAeHUsT TOUKK [1IeMuibXa BhISIBHJ MeXaHU3M PabOThl MaTe-
MaTudeckoro ammapara Touednoro (BbH) ncuncienus, ocHOBaHHBIN Ha BO3MOKHOCTU OIEPUPOBATH HETIO-
CPE/ICTBEHHO TEOMETPUYECKUMU MOHSATUSIMU MPU OMUCAHUY TpadruuecKrX MOCTPOEHU; W UCIIOTb30BATH
MOJIyYeHHbBIE COOTHOINEHUS IS Pa3pabOTKU BBIUMCIUTETHHBIX aJTOPUTMOB KOHCTPYHUPOBAHUS MJIOCKUX
Y TPOCTPAHCTBEHHBIX (hOPM B MPOCTpPaHCTBE [4].

LEJN

PaccMoTpeTh MpUMeEPBl TOYEYHBIX COOTHOIIEHUH JIst OIpeieeHnst 0COOBIX TOYEK TPEYTOJbHUKA U T10-
Jayuuth Toyeunyio Gopmyray llaemunbxa B cumiuiekce [5] tpeyrosapnuka ABC, 1mo3BoJsioNyio jesnath
06001IeHUS HA TTPOCTPAHCTBA N M3MEPEHHIL.

OCHOBHOW MATEPUAN

TeomeTpudeckue GOpMBI COCTOSIT M3 MHOKECTBA TOUEK, KOTOPble OPTAaHU3YIOTCS B OTPE3KU MPSIMBIX,
IJT0CKUe (UTYPHI, IYTH KPUBBIX, TOBepXHOCTH. OCHOBHON WX 3JIEMEHT — TOYKA, KOTOpPasl B PA3IMYHBIX CU-
TYaI[UAX BBHITOJHSIET pa3andnbie GyHKIUU. Boimesnm ocobbie (3aMedaTebHBIE) TOYKH TPEYTOJbHUKA.
3aMeuaTenbHOCTh TOUKU OTIPENENSIETCS] €CTECTBEHHOCTRIO KOHMUTYpaInil TpeyTroTbHIUKA, KOTOPHIE ee 00-
pasyiot. TeoMeTpudecKuit aIrOPUTM TOCTPOEHUSI HTUX TOYEK OTPakaeT MeXaHM3M PabOThl TOUEUHOTO HC-
gyncaenusd. [IpuBenemM ToYeUHY0 WHTEPIPETANIO COOTBETCTBI MEXKAY TPAPUUECKUMHU TTOCTPOECHUSIMH U
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Ocobble Touku B TpeyronbHuke u onpepenerue Toukn LLnemmunbxa

reoMeTPUYECKUMHU TIPeoOpasoBaHMsIMU Ha MpUMepe 3alaHus 0coObIX TOUeK TpeyrosbHuKa. [lepeurcinm
HEKOTOPbIE U3 0COOBIX TOYeK TpeyroibHuKa [1].

[lepBas yeTBepKa M3BECTHA C HE3AIIAMATHBIX BPEMEH, & UMEHHO: TIEHTP TSKECTH, IEHTP BIUCAHHOHN OK-
PY’KHOCTH, TIEHTP ONKUCAHHON OKPY>KHOCTH, OPTOIEHTP.

Henrp taxectu (uenrpoun) T (puc. 1) TpeyrosbHUKA JIEKUT HA MEPECEUCHUN MEIMAH TPEYyTOJbHUKA U
orpefiesiieTc Kak cpeHeapudMeTryecKkasd TOUYKa ero BepPIInH U3 COOTHOLICHMS:

_ A+B+C' (1)
3
Ilentp BuMcanHoii okpyskHocTd P (puc. 2) JeXNUT Ha mepecedeHny OMCCEKTPUC TPEYTOAbHUKA U OMPEe-
JISIETCS CPEIHEB3BEIICHHBIM IIPOU3BEIEHUEM €TI0 BEPUIUH U IJIUH CTOPOH, MPOTUBOMNOJOXKHBIX 3TUM Bep-
IIMHAM 13 COOTHOIIEHN:

T

A B
p=ABCTBlca+Clap )
IBCtlCATIAB

. O

A .-‘ w2 P .
. 'l ?
' 32
%
B
Pucynok 1 — Ilentp TsurecTn. PucyHok 2 — IleHTp BIUCAHHON OKPYKHOCTH.

Ientp onucannoii okpy:kHOCcTH Q (pHc. 3) JEKUT HA TIeEpeceYeHN CPEIMHHBIX TIEPIIEHIUKYISIPOB U OTIpe-
JIeJISIeTCSl CPEJIHEB3BEIIEHHBIM IPOU3BEAECHIEM €T0 BEPUINH U CUHYCOB YIJIOB M3 COOTHOIIEHHUSI:

_ Asin2a+Bsin2 f+Csin 27. 3)
sin 2q+sin 2 f+sin 2y
Oprouentp H (puc. 4) neXUT Ha TTepeceueHNH BBICOT TPEYTOJbHUKA U ONpelessieTCs] TPOU3BeleHeM
BEPIIMH U KOTAHT€HCOB YIJIOB, ITPOTUBOJIEKAIINX 3TOW BePIINHE U3 COOTHOIIEHNUSI:

H = Actgf-ctgy + Betga -ctgy +Cetga - ctgf. (4)
C B
-’IMH“&R i‘k
k . Jl{- =
H
= -
. Q H\
I ﬁ R—“ B / (:-t £
a A A M A ! A

Pucynok 3 — Ilentp onucanHoil oKpy:KHOCTH. Pucynok 4 — Oprouentp.

lagum omncamHue erne HeCKOMBKUX 0COOBIX TOUEK TPEYTONHHUKA.
Touka Jlemyana L (puc. 5) n3oroHajabHo conpsikena rentpouay T. MoKHO cKa3aTh, YTO OHa MUHUMHU3U-
pyeT CyMMY KBaJIpaTOB PACCTOSIHHUI 10 CTOPOH TPEYTOJBHUKA ¥ JEKUT HA MePECEUeHNN €T0 CUMEeNaH.
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M1

2/

Pucynok 5 — Touxa Jlemyana.

CumMenmana, Kak M3BECTHO [6], — aTO TIpsiMast, TPOXOSIIAS YePe3 ero BePIIMHY U JeJSIast TPOTUBOTIONOK-
HYIO CTOPOHY Ha YacTH, MPOMOPIUOHAIbHbBIE KBAJpaTaM MpUIeKamux ctopon. Touka Jlemyana ompene-
JISIETCST M3 COOTHOIIEHUSI:

2 B2 4CP2
;o AlpctBletClap

(5)
2 2 .2
I'pctlca™lan

Touka Harenst N (puc. 6) jieXXUT Ha IepeceyeHnn PsiIMbIX,
COEIUHSIONMMNX KAKAYIO U3 BEPIIUH TPEYTOJbHUKA C TOYKON
KacaHusl MIPOTUBOIIOJIOKHON CTOPOHBI C COOTBETCTBYIONIEH BHE-
BITMCAHHOU OKPY)KHOCTHI0. OHA OIpeessieTcs: CpeHeB3BeleH-
HBIM IIPOU3BEJECHHUEM €TI0 BEPIINH M KOTAaHTE€HCOB IMOJIOBUHHBIX
VIJIOB B 9TUX BEPIIUHAX M3 COOTHOIIEHWUS:

Actgg+Bctg£+Ccth
N=—2 2 2 (6)
ctgg-i-ctg£+ctgZ
2 2 2

Touxka sKeprouna G (puc. 7) JIe;KUT Ha TlepecedyeHnun IPSIMbIX,
COCIMHAIOMNX BEPIIUHBI TPEYTrOJIbHUKa C TOYKaMU KaCaHUA
BIMCAHHOU OKPYKHOCTU CO CTOpOoHAMHU TpeyrosbHuka. OHa
OTIpE/IeJISIETCS CPEHEB3BEIIEHHBIM TPOU3BEJIEHIEM €T0 Bep-
MWH W TAHTEHCOB IMOJIOBUHHBIX YTJIOB B 9TUX BEPUIMHAX U3 TO-
YEYHOr0 COOTHOIIEHS:

a B 4
Atg—+Btg—+Ctg*
£, e,

G= . (7

tgg+tgﬁ+tgZ

2 72 72
ITpexcTaBieHHble TOUEUHBIE GOPMYIBI OCOOBIX TOUEK Tpe-
YIOJIbHUKA OTPAKAIOT TeOMETpPUYeCKUe ollepalliyd IpU UX II0-
B crpoennn. IIponecc moay4eHnss COOTHOIMEHNI MEKIY dTUMMU
TOYKAMU U TOYKAMU, 33/1aI0IUMHU IIJIOCKOCTD, SIBUJICS TIpUMe-
pPOM paboThl MATEMATHYECKOTO amiapara TOYeYHOTO NCUMCIIe-
musg. OH obecTedns peaqns3anuio TaKHX BO3MOKHOCTEH, Kak:
ollepupoBaHue HEIOCPEJACTBEHHO TeOMEeTPUYECKUMU TTOHATH-
SIMU TIPM OMHCAHUH TPadiecKuX MOCTPOEHNUH; MCIOTh30BaAHIE
B yOOHON U KOMTAKTHOH (popMe TOJYIEHHBIX COOTHOTIEHNH

mpu pa3paboTKe BHIYMCIUTENBHBIX AITOPUTMOB KOHCTPYMPOBAHUS TIOCKUX (GOPM B TMPOCTPAHCTBE.
JIOMOJTHUM CITHCOK 0COOBIX TOYEK TPEYrojbHUKa Toueynoit gpopmy:roii llnemunsxa III.

Pucynok 7 — Touxa JKepronHa.
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Ocobble ToukM B TpeyronbHuke u onpepenerue Toukn LLnemmunbxa

Teopema Ilnemusnbxa yTBEp:KAaeT, YTO MPSIMble, KOTOPbIE COENHSIOT CePelHbl CTOPOH TPeyroJbHUKA
C cepelMHAMM €T0 BBICOT TlepeceKaioTesl B oiHoi Touke — Touke lllnemunbxa (puc. 8). [Ipuenem reomerpu-
yeckuii anroputm 3aganusg touku I B mmockoctu tpeyroabuuka ABC, 3a1aHHOTO TIPSAMOYTOJIbHBIMU Jle-
KapTOBBIMU KOOPJAMHATAMM €ro BepIINH.

™
H; A;

Pucynok 8 — Touxka [lnemumbxa.

C Ttoueunoro (bH) ucumncienus usBecTHO, UYTO OCHOBBI BbICOT Tpeyroibauka ABC (puc. 8) onpezensior-
cst o hopmyam:
B A
" AT+ B ®)
c- 2:B 2A ’
Ac t#BC

c B
X g+ CEyC.
H - y (9)
AT C B
ABT*AC

A C
_CZBC+AZBA

H. =
B 4 _C
XBc T 4B

(10)

Ompenenum cepenuny BbIcOT TpeyroiabHuka ABC (puc. 8) M COOTBETCTBYIOIINE CEPENUHBI CTOPOH, KOTO-
poie ompeaessaioT npsimbie lmemuibxa:

B A
1] 4Z +BX 1
- gcicBC+C <—>7(A+B); (11)
2\ Tyt 2
C B
1| BZ +CZ 1
- H+A o —(B+C), (12)
R R Te
1({C2g. +AZS 1
—| =BT B> —(4+C) (13)
20 X3 +Z, 2
3anaziuM ToYevyHoe ypaBHEHUE TePBON MPSIMOI:
A B
z z
oM = Al 1-——BC 1 pl1-—"4C_lian (14)
Z4c*EBC ZactEBC

Paziuynble TOYKM 11epBON NPSAMON 3a/al0TCd Pa3JUYHbIMU 3HaYyeHUsAMHU napametpa t. Haiinem takue
3HaueHus napamerpa t, KOTOpble BMeCTe C JABYMs TOUYKAMM JAPYTOil IIPSIMO ONpesesisioT TPeyTroJAbHUK HY-
seBo# momaan. Mcmonb3ys S-teopeMy (TeOpeMy OTHOCHUTENLHBIX TLIOMIAIEN) ¢ yCIOBHEM Mpeodpa3oBa-
HU4 onpe/eauTeseil oJyYUuM COOTHOIIEHUS:

B A A B oA B A
>4c *Epe ~Fpeac tEpe T Brac tEpe)) (15)
B 1sC ¢ 5B o

AC t*4B AB ~*AC

Buinyck 2019-4(138) Hayuno-mexnuveckue 00CMuiceHus Cmyo0enmos cmpoumeivbHo-apxumexmypHot ompaciu 35



T. M. Manotura, A. C. Muwenko, C. A. Jlosnukui

B .4 A B B . A B
ac Trpe~!@EpetRac) ac P Epe TP ac| (16)
5C, x4 s4 . +5C o

AB ~*BC BCt*4B

PackpoeM orpezieiuTesiu, ocje TPOMO3AKUX MPeodpasoBaHuil, TIOJTYUMM U3 KaXkKI0TO ONPEAETUTENS TOT
JKe pe3yJibTart:

t=(A+B) /(A+B+C). a7

OxoHYaTeIbHO MOTYyYrM, 9TO JiJist Jitoboro tpeyrosibiuka ABC cyiectByer Touka Ilnemuibxa, KOTOpyo
MOJKHO OIPEJIeJUTh 110 TOYeUHOH GopmyJie:

24 A+B =8 4+B | c(4+B)
2011 = 4 1-——BE——. +Bl1-——AC—. + . (18)
ZAC+ZBC A+B+C ZAC+ZBC A+B+C A+B+C

ITockompKy ZBa Pa3HBIX ONPEIENNTENSI, CBSI3aHHBIE C ONpeeIeHeM TOUKH MepecedeHns MepBoi 1psi-
Moii [TleMuibXa ¢ IPyTUMHU, Jajid T€ JKe 3HaueHUe TMapaMeTpa ¢, TO 3THM J0Ka3aHO CYIIeCTBOBaHUE OOIIei
TOUYKU TepeceyeHus TPEX mpsiMbIX. /0Ka3aTeqbCTBO ABJASETCS KOHCTPYKTUBHBIM, TaK KaK MPUMEHEHWE
MOJIy4eHHOU (POPMYJIBI TIO3BOJISIET 110 KOOPAMHATAM BepIIUH TpeyroibHuka ABC paccuuTtaTh KOOpAMHA-
Tol Touku [llmemunbxa.

BbIBOAbI

[Moyuennast TouedHass GopMyJia sIBJISIETCS €lile OAHUM JOIMOJHEHHEM CIUCKA 0COOBIX TOYEK TPEYTOJIh-
Huka. OHa MO3BOJISIET BKJAOYUTH paHee Heu3BecTHYI0 Touky IllieMuibxa BoO BCEBO3MOXKHbBIE KOMITBIOTED-
HBIE IPOTPaMMBbL. VI3BECTHO, YTO TOUEUHBIE (DOPMYJIBI TTO3BOJISIIOT MIPU PACUYETaX BMECTO TOYEK GpaTh TOJb-
KO OJIHY UX KOOPAMHATY U 3THM paboTaTh B MPOCTPAHCTBE N U3MEPEHUU. ITO CBOMCTBO TOUEUHOTO
HCYHUCIIEHIE UCIOJMb3yeTCs TIPH PEIleHNH TPaKTUYECKUX 3a/[ad MHOTOMEPHOTO MPOCTPAHCTBa, 4TO Tpedy-
eT pa3pabOTKN HOBBIX PA3JUYHBIX TOUEUYHBIX COOTHOIIEHUI. PazpaboTaHHas cucTeMa IOJyYeHUsT TOYey-
HBIX (HOPMYJT MOKET OBITh MCIIOJb30BaHA JJISI MOJIETUPOBAHKS TEOMETPUIECKUX 0OBEKTOB Ha OCHOBE TO-
YEYHOTO MCYUCJAEHUS U MPOEKTUBHBIX MPe0OPa30BaHNil ¢ TPUMEHEHUEM CPEICTB KOMITBIOTEPHOI TpaduKu.
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T. II. MAJTIOTIHA, A. C. MIIIIEHKO, C. A. TJO3UIIbKN I
OCOBJINBI TOYKN B TPUKYTHUKY I BUSHAYEHHA TOYKU
MJIEMIJIbXA

IOY BIIO «/lonbachKa HallioHaJbHA akageMis OYIiBHUITBA i apXiTeKTypu»

Anoranis. CTarTs NPUCBSYEHA ONMKCY paHille OTPUMAHUX CIiBBiAHOIIEHD [1] A1 0COGIMBUX TOYOK TPH-
KyTHHKa, 0OCHOBaHUX Ha ToukoBoMy (BT) o6uncienHi, i 1OMOBHEHHIO IBOTO CIMCKY TOYKOBOIO (hOPMYJIOIO
Ineminbpxa. OcHoBoto 171 i oTpUMaHHs cTana S-teopema [2] (Teopema BiHOUIEHHS TLJIOI) TOYKOBOTO
YUCJIEHHS, SIKa Jajla MOKJIMBICTD 3HAWTH TOYKY MEPETHHY TMPSIMUX Y 6araTOBUMIPHOMY MPOCTOPI.
Kmouosi ciosa: Toukose (BH-) obuncennst, CHMILTEKC MTOMMUHE, OCOOJMMBI TOYKM TPUKYTHUKA, MPsIMi
[Ineminbxa, MaTeMaTHYHUI amtapaT, 0OUMCIIOBAIbHI alrOPUTMH, HaraTOBUMIPHUIN HPOCTIp.
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Ocobble ToukM B TpeyronbHuke u onpepenerue Toukn LLnemmunbxa

TATYANA MALUTINA, ALINA MISHCHENKO, SERGEY LOZITSKY

SPECIAL POINTS IN A TRIANGLE AND DETERMINATION OF THE POINT OF
SLAMILKH

Donbas National Academy of Civil Engineering and Architecture

Abstract. The article is devoted to the description of the previously obtained relations [1] for singular points
of a triangle based on point (BN) calculus, and the addition of this list with the Schlemilch point formula.
The basis for obtaining it was the S-theorem [2] (area ratio theorem) of point calculus, which made it
possible to find the intersection point of lines in a multidimensional space.

Key words: point (BN-) calculus, simplex plane, singular points of a triangle, Schlemilch’s lines,
mathematical apparatus, computational algorithms, multidimensional space.

Mamotuna Tatesna IleTpoBHa — KaHANAT TEXHMUECKUX HAYK, OIEHT KadeApsl CIelnaIn3ipOBAHHBIX THGOPMAITIOH-
HbIx TexHostoruil u cucrem I'OY BIIO «/lonbacckas HallMOHA/IbHAS aKaleMUsl CTPOUTENbCTBA U apXUTEKTyPbl». Hayu-
Hble MHTEePECHl: Pa3BUTHeE aTbTEePHATUBHOTO TeOMETPUYECKOTO alliapaTa ParioHaTbHOTO OIMCAHWUSI KOHTYPOB TeOMeTpH-
YeCcKHUX TeJI, CO3/[aHNe PACUeTHBIX Mojiesiell pa3JINIHbIX TeXHNUeCKUX (OpM B IIpoliecce WX IPOEKTHPOBAHMS HA OCHOBE
MaremaTmyeckoro ammapata bH-ncuncrenns.

Mumenko Anuna Cepreesna — crynenatka [OY BITO «/lonbacckast HaloHATbHAsT aKaIeMUsT CTPOUTETbCTBA M apXu-
TeKTypbl». HayuHble MHTEPECH: U3yUeHUEe M OCBOEHUE MeXaHU3Ma PaGoThl MaTeMaTuueckoro ammapara todeHoro (BH)
VCYHCJICHUST Ha TIPUMEPE TIOJIYUEHUsT HOBBIX COOTHOIIEHUH OCOOBIX TOUEK TPEYTONLHUKA, PETIEHMs 3224 C MIIOCKUMHI
(burypamu, B OnpeiesIuTe b KOTOPBIX BXO/SAT TOUKH CUMILIEKCA.

Jlosuukuii Cepreit Auapeesuy — cryaenat [OY BITO «/[oHb6acckas HalMOHAIbHASL AKQJIeMUsl CTPOUTENbCTBA U APXUTEK-
Typbl». HayuHble MHTEpECHL: U3yUYeHUe U OCBOEHHE MeXaHu3Ma paboThl MaTeMaTuueckoro ammapara todenoro (BH) uc-
YUCJIEHNsT Ha TPUMepe TIOYIE€HNsT HOBBIX COOTHOIIEHNH 0COOBIX TOYEK TPEYTOMBHUKA, PENIEHHS 33/1a4 C TTOCKUME (HUry-
pamMu, B ONpeeUTeb KOTOPhIX BXOAST TOYKU CHUMILIEKCA.

Maumorina Tersina [leTpiBHa — KaHAUAAT TEXHIYHUX HAYK, AOIEHT Kadeapu crieliamizoBaHuX iHhOopMaliiHIX TEXHOJIOTI i
i cucrem JIOY BIIO «/lonGachka HallioHa/bHa akazeMis OyaiBHUITBA i apxiTekTypu». HayKoBi iHTepecu: pO3BUTOK aib-
TEPHATUBHOTO TEOMETPHYHOTO arapaTa palioHAIBHOTO OMHCY KOHTYPiB T€OMETPUYHUX TiJI, CTBOPEHHSI PO3PaxXyHKOBUX
MojieJiell pisHUX TexHIYHUX (OPM Y MPOIeC IX MPOEKTYyBaHHS HA OCHOBI MaTteMariyHOro anapara bH-oGuuncienHs.

Munienko Anuna CepriiBaa — crygent JJOY BITO «/{onbGacbka HallioHasbHA akajeMiss OyIiBHUITBA i apXiTeKTypu».
HaykoBi iHTepecu: BUBUEHHS Ta OCBOEHHS MEXaHi3My pobOTH MaTeMaTH9HOTO amapara ToukoBoro (BH-) ob6uncients na
NPUKJIAAL OTPMMAHHs HOBHMX CIIiBBIAHOIIEHb OCOOIUBUX TOYOK TPUKYTHHUKA, PO3B’sI3aHHs 3a/[a4 3 IVIOCKUMHU (birypamu, B
BU3HAYHUK SIKUX BXOJSITh TOUYKU CUMILIEKCY.

Jlosnupkuii Cepriit Anapiiioeny — cryzent J[OY BIIO «/lonbachka HallioHaIbHa akaaeMist OyIiBHUITBA i apXiTeKTypu».
HaykoBi iHTepecu: BUBUEHHS Ta OCBOEHHS MEXaHi3My poOOTH MaTeMaTH9HOTO amapara ToukoBoro (BH-) obuncients na
NPUKJIAAL OTPUMAHHS HOBHMX CIIiBBIAHOIIEHb OCOOIUBUX TOYOK TPUKYTHUKA, PO3B’sI3aHHs 3a/[a4 3 IVIOCKUMU (dirypamu, B
BU3HAUHUK SIKUX BXO/SITH TOUYKU CUMILIIEKCY.
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geometric apparatus for the rational description of the contours of geometric bodies, the creation of computational
models of various technical forms in the process of their design on the basis of the mathematical apparatus of BN calculus.
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it HALIWOHATIHOM AKATIENIM CTPOUTENLCTRA W APXHTEKTYPBI

YK 624(047.2+074.2)

B. ®. MYLLLAHOB, A. H. OP)XEXOBCKUH, [i. C. KOPOBKUHA

FOY BMO «[oHbacckas HALUMOHANbHAS OKABEMMS CTPOUTENLCTBA M APXUTEKTYPbI»

MEMBPAHHbIE CUCTEMbI BOJILLLUEMPOJIETHbIX MOKPLITUN C
KOHCTPYKTUBHbIM NPEABAPUTEJIbHbIM HAMNPSAXXEHUEM

Annortauus. B cratbe paccMaTpuBaroTCs MeMOpaHHbBIE CUCTEMbI OKPBITHIT, 0060J0YKU MOJIOKUTENbHO
TayccoBoit KpUBU3HBL. BeIToNHEH aHAIN3 TOCTONHCTB U HEAOCTATKOB. [IpUBeeHbI OCHOBHBIE CTTOCOODI
cTabuIM3anny MeMOPAHHBIX KOHCTPYKIIMET Ha KPYTJIOM M OBAJBHOM IJaHaX. PaccMoTpeHa cucteMa 6e3-
PasMepHBIX TapaMeTPOB, TTO3BOJISIONIAs OMPEAEATh KeCTKOCTHBIE XapaKTePUCTHKN OCHOBHBIX HECYIINX
9JIEMEHTOB HEMPeIHANPSKEHHBIX MeMOPaHHbIX KOHCTpyKInmit. [TocTaBieHa 3aava pa3paboTaTh aHATOTHY-
HYIO CHCTEMY KeCTKOCTHBIX TTapaMeTPOB JIJIsI TIPEAHATPSIKEHHBIX MEMOPAHHBIX KOHCTPYKIIUN TOKPHITHH
Ha KPYTJIOM TJIaHE C YYETOM COBMECTHON PabOTHI MOKPHITHS U HIKEPACTTIOIOKEHHBIX OMOPHBIX KOHCTPYK-
unii. [IprBesiena HOBast KOHCTPYKTUBHAS (hOPMA MOKPBITHS, TO3BOJIAIONIAs KOHCTPYKTUBHO CO3/1aBaTh MPe/l-
HaTPsKEHNE B OTIOPHOM KOHTYPE 060JI0YKH, YTO COCOOCTBYET CHUKEHIIO MATEPUATOEMKOCTH CHCTEMBI.
st HauGosiee paMoOHaAbHON pabOThl MaTepraia KOHCTPYKIMK MPeJIaraeTcs PelnuTh ONTHMHU3aUOH-
HYIO 3314y TTPOEeKTHPOBaHNs. B KauecTBe mapamMeTpoB ONMTHMU3AINHN PacCMaTPUBAETCS He TOIBKO Macca
TOKPBITHUS, HO M Macca HIDKEeNEXKANNX OTIOPHBIX 2JIeMEHTOB KOHCTPYKIIHIL.

Kmouesbie cioBa: MeMOpaHa, Bucsuee MOKPbITUE, CTAOUIN3AINS, TPeIHAIPSKEHIE, OIOPHBI KOHTYP.

BucsunMn Ha3bIBAIOT TMOKPBITHS, B KOTOPBIX TJABHAS HECYIIas MPOJETHAs KOHCTPYKIMMS paboTaeT Ha
pactskenne. OHa MOKeT OBITH 0OPA30BAHA M3 CTATBHBIX CTEPIKHEN, KAHATOB, TPOCOB, TIPOKATHBIX TPODH-
Jieii, a TakKe MOKeT ObITh METAJUIMYECKON MJIHM KeJe300eTOHHOM MpeBapuTeIbHOHATIPSIKEHHON 0007104-
KOH.

MeMGpaHHO€E TIOKPBITHE COCTOUT U3 IPOJETHON KOHCTPYKIIMKU — MeMOPaHbl, BOCIPUHUMAIOTIEH Mmore-
pevHyio Harpy3Ky ¥ paboTaiomnieil B OCHOBHOM Ha JIBYXOCHOE PACTSKEHWE, U OMOPHOTO KOHTYPA, KOTOPHIi
BOCIIPUHUMMAET PacIiop W IepeaeT Ha HOoAePKUBaHe KOHCTPYKIIMY TJIABHBIM 00Pa3oM BEPTUKAIbHYIO
Harpysky.

Bucsiyre mokpeiThst 3a mOCIEHNE TOABI HANLIN IMHPOKOE MPUMEHEHIE B CIIOPTUBHBIX M BHICTABOYHBIX
COOPY’KEHUSX, TapaskaX, KPHITHIX PBIHKAX, TOPOJACKUX 3ajaX 00IIero Ha3HAYeHUs, HEKOTOPBIX TPOU3BOJI-
CTBEHHBIX 3[IaHUSIX U B JIPYTUX COOPYKEHUSAX. ITOMY CIIOCOOCTBYET PSII MPEUMYIIECTB BUCSUMX MOKPBITHI
nepe TPAAUITMOHHBIMA KOHCTPYKTHUBHBIMU (DOPMaMU TOKPBITHSI:

1. PaboTa Hecymux KOHCTPYKIMI Ha PACTSKEHWE, YTO MO3BOJISET TTOJHO UCMOIH30BATh MATEPUA, TI0-
CKOJIbKY HECYTIast CTOCOOHOCTD TAKUX KOHCTPYKIIUHU OMPENESeTCsT TIPOYHOCTHIO, a He YCTONIMBOCTDHIO.

2. Bosbiioe pasHoobpasue apXUTEKTYPHBIX (hOPM BUCSYNUX MOKPBITUIN TTO3BOJISIET TPUMEHSATh UX JJIST
3/IaHUII CAaMOTO PA3JIMYHOrO HA3HAYEHUSI.

3. TpamcmopTabembHOCTD HMEMEHTOB BUCIYNX MOKPHITUN U TIOYTH MOJHOE OTCYTCTBUE BCIIOMOTATEb-
HBIX TTOJMOCTeH MPHW MOHTa)ke AeJAl0T WX AOCTAaTOYHO MHAYCTPUATHHBIMHU.

4. Manoiit co6CTBEHHBIN BeC Hecyleil KOHCTPYKIIUU U ee TOBBIMeHHasT 1eDOPMATHBHOCTD JIE/AIOT €€
CeCMOCTONKOM, TaK KaK Pe3K0 yMEHBIIAeTCs ceICMIUeCKUN MMITYJThC Ha KOHCTPYKITHIO.

Opnaxo BUCSYNE TTOKPBITHS UMEOT W HEOCTATKU:

1. Bucsume cucTeMbl — CHCTEMBI PACTIOPHBIE, U JIJIST BOCTIPUATHS Pacmopa HeoOX0o[uMa CIenaabHast
OTIOpHAsT KOHCTPYKIIMS, MOTYIIast BOCIPUHSATH 3T TOPU3OHTANbHbIE CHUJIB; CTOMMOCTh OTIOPHON KOHCTPYK-
MY MOKET COCTABJATh 3HAUYNUTEIBHYIO YAaCTh CTOMMOCTH BCETO MOKPHITHS. sKelaHne yMEHBITUTD CTO-
HUMOCTD OTOPHOI KOHCTPYKIINH TOBBITIEHNEM 3(h(hEKTUBHOCTH ee paGoThl TPUBOJNUT K TTPENMYIIECTBEHHO-
MY MCIHOJb30BAaHMIO TIOKPBITUI KPYTJIOH, OBATbHOW M IPYTUX HENPSIMOYTOJBHBIX (OPM TIIaHA.
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2. K crenuduyeckuM 0cOGEHHOCTAM BUCAUUX TIOKPHITHI OTHOCUTCS WX MOBBIIEHHAS Ae(POPMATUBHOCTD.
Ona 00yc/IOBIMBAETCSI MOBBIMIEHHBIME YIIPYTUMU e (HOPMAIUSIMY TPUMEHSIEMbBIX BBICOKOIIPOYHBIX MaTe-
pUAIOB U 0COBGEHHO TPOCOB, TEOMETPUUYECKOIN M3MEHSIEMOCTBIO OOJBINMHCTBA CUCTEM BUCAYMX TIOKPHITUI 1
rOpU30HTAIBHON Aedopmaliueil onop, UX MOAATIUBOCTBIO B PACIIOPHBIX BUCSIYUX CUCTEMAX.

Jlnsa cHuKeHus 1epOPMAaTUBHOCTH MOKPBHITUH BUCSYNX KOHCTPYKIMI TIPOUSBOJAAT UX CTaBUIM3AIHIO.
CyuiecTByeT HECKOJIBKO CII0CO60B cTabuimsanuu mokpeitust (puc. 1):

a)

Pucynok 1 — Crabuusaius IMOKPBITHIAL: a) IPUTPY30M; O) C MCIIOJIb30BAHUEM U3THOHO-KECTKUX dJIeMeHTOB; 1 —
MeMOpaHna; 2 — pUTpy3; 3 — KOMbIEBON KpaH; 4 — OCHOBHbIE (TIPOIOJbHBIE WX PAANAIBHBIE) Pebpa; 5 — BCIIOMOTATENb-
Hble (TOTepeYHbIe WM KOJIbIEBbIEe) pebpa.

* CcTaOUJTU3AIKS TPUTPY30M;

* CTAOMJIN3AIKS C TIOMOIIBI0 N3THOHO-KECTKUX 3JIEMEHTOB;

e crabuausanus MpeABapUTEIbHBIM HAIPSIKEHUEM;

* crabuausanus Gopmoil moBepxHOCTH (OTPHUIATETHBHON KPUBU3HDI) (ruiepbosndeckie mapabogion-
JTBI).

Haubosee onTuMasbHbIM CIIOCOOOM CTaOMIM3alMA MEMOPAHHBIX HOKPHITHI ABJISETCS IIPeIHAIPsKe-
HIle KaK HanboJjiee palMoOHAIBHbIN c1ocob ¢ yueToM paboThl MaTepuasa KoHcTpyKinu (puc. 2). Haubosee
paspaboOTaHHBIMU ABJISIOTCS METOBI TPEHANPSIKEHNS 1A 000J04EK HA TPAMOYTOJIBHOM M OBAJIbHOM
mianax. PaccMOTpUM METOAMKY TIPEAHANPSKEHUS MeMOPaHHON 000J0YKN /s KPYTJIBIX IJIAHOB, KaK Me-
Hee U3Yy4eHHYIO.

B nocraTtounoii crenenn noapo6Ho paspaboTaHa MHKEHEPHAs METOANKA HEMPEAHATPAKEHHBIX MEMO-
PaHHBIX MOKPBITUI Ha KPYIJIOM ILJIaHe, KOTOpast 3aBHCUT OT CHCTEMbI Ge3pa3MepPHBIX IapaMeTPOB:

- qR(R) — (EA) q
S=0,1252=| = |; K=o p_ 4 1
7 B (1

fo EtR q,

rge K — OTHOCHTeJIbHasl MPOOJAbHAsS KECTKOCTh KOHTYPA;
B — KoahduMEHT, ONpeaeTAONIH (GOpMY MTOBEPXHOCTH;
q — cyMMapHas paBHOMEPHO pacrpe/eJeHHas HATPY3Ka, IeHCTBYOIasd Ha MOKPITHE OT CO0-
CTBEHHOTO BECA M TEXHOJOTHYECKOTO OOOPYMOBAHISI, 4 TAKKE OT CHETa;
E — MOAyJ b yIpPyroCcTH MaTepuana 000JOUYKY M CTATLHOTO KOHTYPA;
R, f,, t — COOTBETCTBEHHO PajliyC MOKPBITUS, Havya bHas CTPesa MPOBUCA 0O0JOUKM ¥ ee TOJIIIHA;
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Pucynok 2 — Crabunusanus MOKPHITUIA [PeJBAPUTENbHBIM HAIPSKEHUEM: a) IPUTATUBAHUEM MeMODPaHbl K KOHTYDY;
6) U3MEHEHNeM TeOMETPUH TIOKPBITHSE; B), I'), ) C MOMOIIbIO HATSKEHNsI BAHTOBBIX (DEPM; €) MPUTATUBAHKMEM TIOTepey-
HbIX 60K K ocHOBaHuUW; 1 — MeMOpaHa; 2 — cTaOUIN3UPYIONIKME BAHTH; 3 — [EHTPabHBII IPUTDPY3; 4 — OTTSKKA.

A — IJIONIAAb HOIEPEYHOr0 CEYeHUsT OIOPHOTO KOHTYPA;

q1, q2 — MHTEHCUBHOCTbH TpaHeHI/IeBI/IZ[HOfl HarpySKI/I Ha pa[[Ha]IbeIfI IJIEMECHT <«IIOCTEJIN» HpI/I
MOHTake 000JOYKH, BKJIIOYAIONAs, KaK [IPaBUJIO, BeC MeMOPaHHBIX [TOJOTHUIL U COOCTBEHHBIN
BEC TIOCTEJIN.

Vcronb3yst peKOMeHIyeMble 3HaUE€HUs TTapaMeTPOB, MOXKeM BBIITH Ha HEOOXOAMMBIE KECTKOCTHbBIE Xa-
pakTepucTHKU. B paccMoTpeHHo# crucTteMe mapaMeTpoB abCOTIOTHO HET MPeBAPUTETHHOTO HATIPSKEHUS,
TaK Kak sl TAKAX CHCTEM, KaK TPABUJIO, UCTIOJb30BAIACH CTAOMIN3ANS € UCTIOJIb30BAHUEM U3THOHO-
’KECTKHUX 2JIeMEHTOB.

o 50 % maTepuasoeMKOCTH ¥ CTOMMOCTH BCErO HMOKPBITHS B II€JI0M COCTABJISIET PACXOJ MaTepuasia Ha
3aMKHYTBHIH OMOPHBEIN KOHTYp. CHI:KeHNe MaTepPHaJ0eMKOCTH OMOPHOTO KOHTYPA MPEACTABISIETCS BaX-
HOU W aKTyaJbHOU 3a/aveil, KOTOpas MO3BOJUT B II€JIOM MOBLICUTH 3(P(HEKTUBHOCTD UCMOJb3YyEeMON KOH-
crpyknuu. [Ipesusentom akagemun apxutekTypsl Ykpauusl B. I IllTonpko mpeasaraercst HOBas KOH-
CTPYKTUBHAS (HOpPMa MOKPBITHS, KOTOPAsK MPEACTABAsIET U3 cebsi: apOUHble ITEMEHTD, Ha KOTOPBIX
pacmosaraiotcst TpPUOYHBI 3PEJTUITHOTO 00BEKTA; CTONKN — KOJTOHHBI, KOTOPbIe HAa HEOOXOAUMYTO BBICOTY
MOHIMAIOT TPOBUCAIOINIYI0 000T0YKY MEMOPAHHOTO MOKPHITHS ¢ HEOOTIBINON CTPENON MPOBUCAHNUST; 3aM-
KHYTBIH OTMOPHBII KOHTYP, KOTOPBIH TakKe OT OCHOBHOI HAarpy3Kd Ha TMOKPBITHE HCIBITHIBAET CXKIMAI0-
e YCUIUsl, HO B CHJIy TOTO, YTO HIKeJeKallne KOHCTPYKIMY 06IafaioT OBOJBHO 3HAYUTENHHON Ha-
TPY3KOH, MOXKET UCTBITBIBATh PacTsKeHe. VIcIonb3ysl pannoHalbHbIe COUETAaHUST Pa3MEPOB KOJOHHBI, apKU
1 HATPY3KU MOKHO TOOMTHCS TOTO, YTOOBI KOHTYP OT COBOKYITHOCTH BCEX YCHJIMI WCTIBITHIBAT TPAKTHYEC-
KU He3HAYHUTETbHBIE CKUMAIOTINE YCUINS, TaK KakK 32 CYET MOCTOSTHHON HATPY3KH B HEM OYYT CO3/aBaThCs
PACTATUBAIOINIIE YCUINsI, a OT HATPY3KU COOCTBEHHOTO Beca MEMOPAHDI, KPOBJIHM M CHETOBOM HArPYy3KM Ha-
060pOT CRUMAIOTINE YCUIUs. PellieHneM OMTUMHU3AIMOHHON 33/1a4l MOKHO TOOUTHCS MUHUMAIBHOTO Pa-
€X0la MaTepHasa 10 COBOKYITHOCTH BCEX TPEX 3JEMEHTOB, KOTOPbIE OJIKHBI 1aTh B KOHEYHOM uTOTe 3-
(bexTUBHYIO TPOCTPAHCTBEHHYIO KOHCTPYKI[NIO CO CHUKEHHBIM PAcXOAOM MaTepUaTOEeMKOCTH 3TOTO
OTIOPHOTO KOHTYpA.
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Hanpagsinesie ropH30HTANBHOIO IEPEMEIICHAS
OT BPEMEHHOH WIH [NOCTOSHHOM HAIPY3KH CTpeTa MPOBHCA

OCAIOYHBIE
MECTa

/I

Pucynok 3 — PaccmaTtpnBaemast KOHCTPYKTHBHAS (hOpMa TTOKPBITHUS.

BbIBOAbI

1. [lns npeasoKeHHoi KOHCTPYKIMK CYIIeCTBYOIas cucreMa Ge3pasMepHbIX MapamMeTpoB ITPOEKTH PO-
BaHUA MeM6paHHbIX HOKprTI/II;)I Ha prFJIOM IIJIaHE OJIJKHaA 6I)ITb JIOITIOJTHEHA (baKTOpaMI/I, y‘H/ITbIBaIOH_H/I-
MM BEJIMYMHY KOHCTPYKTHBHOTO NPEABAPUTETBHOTO HANPSIKEHUS, CO3aBAEMOTO CHCTEMON HUKEIEKATINX
KOHCTPYKTHUBHBIX 3JIEMEHTOB (T€OMETPUYECKHE U JKECTKOCTHBIE XapPaKTEPUCTUKU KOJOHH, MOJyapoK, Be-
JIMYMHA TTOCTOSTHHOW HArpy3KW Ha MOJIYapKn).

2. Ha ocHoBe 00HOBJIEHHOI cUCTeMbl Oe3pasMepPHBIX [apaMeTPOB J0JKHA ObITh paspaboTaHa METOAMUKA
pacyeTa U MPOEKTHPOBAHUSA KOHCTPYKTUBHO IPEAHANPAKEHHOTO MEMOPAHHOTO TIOKPBITHS HA KPYTJIOM
niamne.

3. YuuteiBas, ¢ OJHON CTOPOHDI, CHUKEHUE PACXOa MaTepuana Ha BHENIHUN OTMOPHBIN KOHTYD, HO C
JIPYTOil CTOPOHBI — TIOSABJIEHKE JOMOJHUTEIBHBIX JIEMEHTOB B BHIE MOJYAPOK W HECYNIMX KOJOHH, TOJKHA
OBbITH pelreHa ONTUMU3AIMOHHAs 3a/a4a Ha OCHOBE KPUTEPUs PACX0/a MaTepUasa Ha OCHOBHBIE HECYIUE
9JIEMEHTHI CHCTEMEL
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B. II. MYIIIAHOB, A. M. OPJKEXOBCBKUIA, JI. C. KOPOBKIHA
MEMBPAHHI CUCTEMU BEJUKOIIPOJbOTHUX ITOKPUTTIB 3
KOHCTPYKTUBHUM IMONEPEAHIM HAIIPYXEHHAM

JOY BIIO «/lonbacbka HalioHaJbHa aKajemis OYAiBHUITBA 1 apXiTeKTypu»

AHoTauis. Y crarTi po3riasgaThes MeMOPaHHI CUCTEMU HOKPUTTsI, 000JOHKU MO3UTUBHOI [AyccoBoi Kpu-
Bu3HU. BUKOHAHO aHasi3 Z0CTOIHCTB Ta HexoikiB. HaBeneni ocHOBHI criocobu crabinizarii meMOpaHHUX
KOHCTPYKIIiii Ha KPYIJIOMY Ta OBAJIbHOMY ILJIaHaX. Po3risHyTa cucteMa 6e3po3MipHUX mapaMeTpiB, M0 103-
BOJISIIOTh BU3HAYUTH JKOPCTKICHI XapaKTEPUCTUKU OCHOBHUX HECYYMX €JIeMEHTIB HellepeHAIIPYKeHUX MeM-
OGpaHHUX KOHCTPYKIiil. [IpOMoHy€eThCst PO3POOJIATH AHAIOTIUHY CHCTEMY KOPCTKICHUX MapaMeTpiB sl Ii-
peaHANpYKEHUX MeMOPaHHUX KOHCTPYKIIIN IIOKPUTTS Ha KPYTJIOMY ILIaHi, 3 ypaxyBaHHSM CITIbHOI poboTn
TOKPUTTS Ta HIKIEPO3TANIOBAHNX OTIOPHUX KOHCTPYKMill. HaBemena HoBa KOHCTPYKTHBHA (hopMa TOKPHT-
T4, O I03BOJISIE KOHCTPYKTUBHO CTBOPIOBATH MEPEIHATIPY/KEHHSI B OOPHOMY KOHTYPi 000JOHKH, IO 31aT-
He 3HU3UTH MaTePiaIOEMHICTh crcTeMu. [/ HalbGimbIn parionanbHoi pobOTH MaTepiasy KOHCTPYKILl mpo-
MOHYETHCS PO3B’A3aTH ONTUMI3alliliHy 3a7a4y MPOEKTyBaHH:. 3a IapaMeTpu OINTUMI3allii PO3TJIAAETbCS
He JIUTIIe Maca MOKPUTTS, a i Maca HIDKYePO3TAlIOBAHNX OTOPHUX eJIeMeHTiB KOHCTPYKIIii.

Kio4osi cioBa: Membpana, BUCSY1 TOKPUTTS, CTAOLTI3aIis, TIepeIHATIPY K EHHSI, OTOPHUN KOHTYP.

VOLODYMYR MUSCHANOV, ANATOLY ORZHEKHOVSKY, DARIA KOROVKINA
LONG-SPAN MEMBRANE COATING SYSTEMS WITH CONSTRUCTIVE
PRESTRESS

Donbas National Academy of Civil Engineering and Architecture

Abstract. The article discusses membrane systems of coatings, shells, and positive Gaussian curvature. The
analysis of the advantages and disadvantages. The main methods of stabilizing membrane structures on
the round and oval planes are given. A system of dimensionless parameters is considered, which makes it
possible to determine the stiffness characteristics of the main bearing elements of non-stressed membrane
structures. The task is to develop a similar system of stiffness parameters for pre-stressed membrane
structures of coatings on a circular plane, taking into account the joint operation of the coating and the
underlying structures. A new structural form of the coating is given, which allows constructively creating
prestressing in the support contour of the shell, which helps reduce the material consumption of the system.
For the most rational work of the material of construction it is proposed to solve the optimization problem
of design. As optimization parameters, we consider not only the mass of the coating, but also the mass of
the underlying supporting structural elements.

Key words: membrane, hanging coating, stabilization, prestress, support circuit.

MymanoB Baagumup @uaunmoBuy — OKTOP TEXHUYECKUX HAYK, Tpodeccop, 3aBeayiomuil kadeapoil TeopeTHIecKoil 1
NPUKJIAJHON MEXaHUKH, POPEKTOp 1o HayuHoi paGore T'OY BIIO «/lonGacckasi HaMOHAIbHAS AKaJeMUsI CTPOUTEb-
CTBAa U apXUTEKTYPbI». YJeH MeKIyHapOAHOI opraHu3anuu «/HCTUTYT rPasKAaHCKUX MHXKEHEPOB» U MEXKIYyHAPOTHOM
acconnarmu «IIpoctpancTBeHHbIE KOHCTPYKIMUY. HayuHble MHTEPECHL: TEOPUST HA/IE)KHOCTH, PAcyeT, TPOEKTUPOBAHIE 1
TEeXHUYECKast TMAarHOCTUKA TIPOCTPAHCTBEHHBIX METAITNUECKIX KOHCTPYKITHIL.

Op:xexoBckuii Anaronmii HukonaeBuy — kaHIuaT TEXHUYIECKIX HAYK, OIEHT KadeApbl TEOPeTHUECKOH 1 TPUKJIATHON
mexaunku TOY BIIO «/lonbacckast HallHOHAJbHAST aKaJEeMUsT CTPOUTETbCTBA U aPXUTEKTYPBI». HaydHble MHTEPECHL:
HCCIIe/IOBaHNe JIeHCTBUTEIBHON PAOOTHI 1 MOKa3aTesrell HA/Ie)KHOCTH CTEP)KHEBBIX CHCTEM B CTPOUTETBCTBE, YHCIICHHbIE
METO/Ibl pacyeTta MPOCTPAHCTBEHHBIX CTEPKHEBBIX KOHCTPYKIIUN.

Kopogkuna [/lapps Cranucaasogna — crygentka TOY BITO «/[oHbacckast HallMOHAJIbHAs aKaJeMUsi CTPOUTEILCTBA U
apxuTeKTypbl». HayuHble HHTepeCh!: U3yyeHre 0COOEHHOCTEN HAIIPSIKEHHO-e(OPMIPYEMOTO COCTOSIHUST 0O0JIOYEK.

MymanoB Bonoaumup IInimnoBuy — 10KTOp TEXHIYHUX HAYK, TPOdecop, 3aBigyBad Kadeapy TEOPETUIHOI Ta IPUKJIATHOL
MexaHiKH, nmpopektop 3 Haykosoi pobotu [JOY BIIO «/lonbacbka HamioHaJabHa akaaeMis OYAiBHUITBA i apXiTEKTypH».
Yuten mixkHapoaHOl opraHizaiii «[HCTUTYT HUBIIBHUX iHXKEHEPiB» 1 MikHapoHOI acouialii «IIpocTopoBi KOHCTPYKILii».
Hayxosi inTepecu: Teopist HAIIHOCTI, pO3paxXyHOK, IPOEKTYBaHHS Ta TeXHIYHA J1arHOCTHKA IPOCTOPOBUX MeTaJeBUX KOH-
CTPYKII.

Op:xexoBchkmii AHaTouniii MukosailoBUY — KaHAWAT TEXHIYHUX HAYK, AOIEHT Kadeapr TeOPEeTUYHOI Ta MPUKJIAIHOL
mexaniku JIOY BITIO «/lonbachka HaltioHabHa akajgeMist GyiBHUITBA 1 apxiTeKTypr». HayKoBi iHTepecH: MOCTiIsKEeHH
niicHOI po6OTH i OKA3HUKIB HAMIHOCTI CTEPKHEBUX CHUCTEM Y OY/IIBHUIITBI, YNCIOBI METOIN PO3PAaXyHKY MPOCTOPOBUX
CTEP>KHEBUX KOHCTPYKIII
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& N
JIOHEACCKOH HAIWOHANBHO AKATIEMIM CTPOUTENBCTBA W APXMTEKTYPRI

YK 629.1

H. B. CABEHKOB, J1. 3. JHTUHA

FOY BMO «[oHbacckas HALUMOHANbHAS OKABEMMS CTPOUTENLCTBA M APXUTEKTYPbI»

K BOMPOCY O CO34AHMN MOANDPUKALIMOHHLIX PAAOB
SKCMJIYATUPYEMBIX TOPOACKUX ABTOBYCOB AJi NOBLILUEHUA
TOMJINBHOWU SKOHOMMUYHOCTU HA NMACCAXKUPCKUX MAPLUPYTAX B
NPEAEJIAX TUMOBOM FPYNNbl

AHHOTa].lI/Iﬂ. B craTbe pacCMaTPpUBAETCA BOIIPOC He]IECOO6paSHOCTI/I BHEAPEHUA KOMIIJIEKCAa KOHCTPYKIITMOH-
HbIX N OpPraHn3alfuOHHbIX MepOHpHﬂTHﬁ, O6eCHe‘{I/IBaIOLHI/IX CHUKEHHNE Ce6eCTOI/IMOCTI/I IMaCCa’)KUPCKUX I11e-
PEBO30OK Ha TOPOACKUX MapHIpyTaX 3a CUET YJYUIICHUS TOIIJIMBHO-IKOHOMUYHBIX CBOJICTB IIyTEM palno-
HaJbHOTO Bb160pa KOHCTPYKIIMOHHBIX IIaPaMETPOB TPaHCMUCCHUN aBT06yca " OpraHu3alun nux pa60Tm Ha
COOTBETCTBYIOIIUX TUITOBBIX I'PDYIIIaX MaplIIPpyTOB.

KioueBbie cioBa: TOTLTMBHAS 9KOHOMNYHOCTD, aBT06yC, TPpaHCMHUCCHS, MapUIpyT, TUIIOBbIE I'PYIIIIBI, OIITU-
Mu3anunsd.

NMOCTAHOBKA MNMPOBJEMbI

[TokasaTes MyTeBOTO PACX0O/la TOTIMBA ABTOMOOUJIS, KaK TPABHUIIO, SIBJISTIOTCS OJHUM U3 HamboJee 3HA-
YUMBIX (HDAKTOPOB, OIEHUBAIINX 9P HEKTUBHOCTD IKCIIyaTal[HH aBTOMOOMIISI B 1[eJIOM. TpaauIlMOHHBI-
MU HampaBJEHUSIME JIJIST COBPEMEHHOTO aBTOMOGHIECTPOEHUST SIBJISIIOTCSI TAKWe TyTH TTOBBINIEHUSI TOTLINB-
HOI 9KOHOMUYHOCTU B YCJOBUSX 33/[aHHON 3aKOHOMEPHOCTH M3MEHEHUS PEKMMOB JBWKEHUS (HAIpuMep,
B CTAHZAPTU3MPOBAHHBIX €3/[0BBIX MUKJIaX U T. /.): 1) cHMmKeHue 3aTpar pabOThl HA TPEOAOJIEHNE CUIT CO-
MPOTUBJICHUS JIBUKEHUIO (COBEPIICHCTBOBAHUEM a3POJAMHAMUYECKUX XapaKTEPUCTHK Ky30Ba, MpUMeEHe-
HIEM MaTePUaNOB ¢ OOJBINEN yIeTbHON MPOYHOCTHIO [/ CHIKEHWST CHAPSKEHHOM MACCHI U YBETUYEHUST
BECOBOM oTHaum aBTOMOOWIIsS); 2) npuMeHeHne 6oJiee COBEPIIEHHBIX B 9HEPTETHYECKOM OTHOIIEHUU KOH-
CTPYKIMI CHJIOBBIX arperaToB (MMeomux Gobime mukoBble 3HaueHns apdextusnoro KIIJ 3a cuer BHe-
apennus JIBC, umeronux Gobline cTenenn cxkaTusi, CUCTeMbl Ha//lyBa, KOMILUIEKCHOTO MUKDPOIPOIECCOp-
HOTO yIIpaBJieHus paboYuMHE IIPOIleccaMy U T. [1.); 3) HOBbIlIeHHe cpeaHeskcmyartannonroro KIT/I cumoBoit
ycranoBku (CY) 1myTeM cOrJiacOBaHUsSI PEKUMOB PabOThI IBUTATENISI U TPAHCMUCCHE C PEKUMAMU JIBHIKE-
HUS 32 CYET BHIOOPA PAIlMOHATBHBIX KOHCTPYKIIMOHHBIX U PesKUMHBIX mapamerpos CY [1].

AHANN3 NOCNEQHNX NMYBIUKALNN

Jlist KOMMepYeCKUX aBTOMOOUJIEH PalliOHATbHBIM SIBJISIETCS TIOCJAEHEE U3 PACCMOTPEHHBIX BBINIE Ha-
npaBJieHuit [2, 3], Tak KaK CBSI3aHO ¢ pabOYMMU ITPOIECCAME Y3JI0B M arPeratoB, KOTOPbIE XapaKTEePU3YIOT-
cs1 HaOOJIBITMME TIOTEPSIMU SHEPTUH. ITO HAMPABIEHIE MOKET PEATH30BBIBATHCS PA3TUYHBIMU CITOCOGA-
mu. Hampumep, 171 aBTOMOGUIEH, OCHANEHHBIX CTYMEHIATON MEXaHWYeCKON TpaHCMUCCHEH, METOIOM
ONITUMU3ANHOHHOTO TOMCKA ¢ YYETOM JOTOJHUTENbHBIX OTPAHUYEHUH MOXKET OBITH MOMyUYeH PAIHOHAITb-
HBIH Al TIEPENaTOYHBIX YucesT, 06eCTeYnBAONIIT MUHIMU3AINIO 3HAYEeHN 1eTeBoi GyHKkinn [4]. 1o
M03BOJISIET YIYUIIUTD TOTJINBHO-9KOHOMUYHBIE CBONCTBA aBTOMOGHUIISI TIPU 0OeCeYeHUN HEOHXOIMMOTO
YPOBHSI TSITOBO-CKOPOCTHBIX CBOMCTB U 9KOJOTUYECKUX KAYECTB B HPHHSITHIX PEKUMHBIX YCIOBHUSIX KCILTY-
ataruu. JIaHHBIH TOX01 06YCTOBINBAETCS HAMMEHBITM 00HEMOM MEXaHMYeCKUX PabOT U COOTBETCTBY-
IOI[UX 3aTPAT 1IPU BHEAPEHUHU.

B Poccutickoit Memepanun s OMEHKH, B YACTHOCTH, PACX0Jla TOMINBA TOPOJACKUX aBTOOYCOB TIpHMe-
Hstercss TOCT P 54810-2011 [5]. CooTBeTCTBYIOIIME CTAHAAPTY €IMHbBIE €30BbIE Kbl s aBTOOYCOB
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K Borpocy o co3naHMu MOAMGUKALMOHHBIX PSAOB SKCMNYATUPYEMbIX TOPOACKMX ABTOBYCOB ANS NOBbIWEHMS ...

Pa3JIMYHBIX KaTeropyuil 1 KJACCOB COCTABJEHBI HA OCHOBE CTATUCTUYECKUX UCCIEIOBAHUN PEKUMOB JIBU-
JKEHUS TaHHBIX aBTOTPAHCIIOPTHBIX CPEACTB B AKCIIYATAIMOHHBIX YCIOBUIX U 00YCAABIUBAIOT BO3MOXK-
HOCTb BBITIOJIHEHUST CPABHUTEIBHOW OIEHKU TOTIMBHOM 9KOHOMUYHOCTH aHAJOTUYHBIX 110 KaTErOPUU U
KJIacCy aBTOOYCOB.

OcHOBHas Heb CTATBU — PACCMOTPETh MPAKTUYECKYIO BOBMOXKHOCTD, PAIIMOHAIBHOCTD 1 TIOPSAIOK MO~
BBIIIEHUS TOMJIMBHON SKOHOMUYHOCTH TOPOACKUX aBTOOYCOB 3a c4eT pa3paboTKU UX MOAM(DUKAIMOHHBIX
PAJIOB JUTA DKCILIyaTal[iK B MPejiesiax TPYIIT THIOBBIX MapIIpyTOB.

OCHOBHOWN MATEPWATT UICCNEOQOBAHNS

DaxTrnaecknit HabOp PEKUMOB JIBIKEHHUS aBTOOYCa Ha OTAETBHO PACCMOTPEHHOM TTACCAKUPCKOM MapII-
pyTe, 6e3ycaoBHO, OyIeT B 3HAYUTETHHON CTEMEHN OTINYATHCS OT PEKUMOB COOTBETCTBYIOIIETO CTAHIAP-
TU3UPOBAHHOTO €3/[0BOTO TIHKJIA.

OCHOBBIBAsICh Ha MOJIOKEHUH, YTO TOPOACKKUE aBTOOYCHI, B OTJIMYKE OT APYIUX KaTeropuil aBTOMOOUIEN
06111er0 HazHAueHNs, GOIBIIYIO YACTh CBOETO KU3HEHHOTO IIHK/Ia padoTAl0T Ha KOHKPETHOM MapipyTe (dem
OTYACTU U OOYCJIOBJIEH BBIOOP MAPaMETPOB BMECTUMOCTH, TabapUTOB, MAaHEBPEHHOCTU W T. JI.), CIIPABE/JINBO
HPEIION0KUTD, YTO MPOIECC ONTUMHU3AIMOHHOTO TIOUCKA PAIMOHAIBHBIX APAMETPOB CHUJIOBOM YCTAHOBKH
MOJKEH OCHOBBIBATHCSI IMEHHO Ha (haKTIHIeCKOM HaOOpe PEKUMOB JBIDKEHUS € TOCTEAYIONNM KOHTPOJIEM
My TEBOTO PACXO/A TOTINBA U YKOJOTHIECKUX KAYECTB MO COOTBETCTBYIOMEMY CTAHAAPTH3MPOBAHHOMY €3-
IOBOMY TUKJY [5].

Bo usbesxanne HeOOXOTMMOCTH Pa3paboOTKU OTAENbHBIX MOANGDUKANI [T KasKI0TO MapIIpyTa Mpeia-
raeTcst BBIIOJHUTH (GOPMUPOBAHNE B TIPeesiaX afMIHUCTPATHBHBIX IPAHUI] TOPOIOB U MX arjioMepariuii
ceMeficTBa IPYII THIIOBBIX MAPIIPYTOB, KOTOPbIE XapaKTEPU3YIOTCS COMOCTABMMBIMEI HAOOpaMK PEKIMOB
JBYCKEHMS, U CO3/[aBaTh MOAUMDUKAIMOHHbBIE PSIIbI aBTOOYCOB, MpeHA3HAYEHHBIE /it PabOTHI HA COOTBET-
CTBYIOIIIEH TPYIIE TUIIOBBIX MapHIPYTOB.

I[Iporecc HOPMUPOBAHUS ITUX TPYII U PACTIPENeTeHIe MEXKTY HUMHU MapIIPYTOB MPE/IATAETCS OCYIIe-
CTBJISITH C TIOMOIIBIO TeJleMaTnueckux cucreM. Ha puc. 1 u puc. 2 puBeIeHbI TOJyYeHHBIE aBTOPAMU Pe-
3yJIBTATHI HKCTIEPUMEHTATHHOTO onpenenenus GPS-TpekepoM pesxuMoB ABuUKeHust aBTodyca «Jlonbacc»
Ha BBIOpaHHOM B KadecTBe TpuMepa Mapuipyte Ne 96 «AC IIYM — AC IleruHuna», KOTOPBIH COETUHSIET

r. MaxkeeBky c . J[oHerxom.
0

5x10° 1x10*
Pucynok 1 — CxopocTs ABMKeHUs Ha MapupyTe B npsimoM Hampasiaenun (ILYM — Hlernnuna).
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Pucynok 2 — CxopocTh ABUIKeHHS Ha MapmipyTe B Bo3BpaTHoM HanpasiaeHnu (Illetnanna-1I[YM).

Ha rpadurax mpssMOTo ¥ BO3BPAaTHOTO HAIPaBJEeHUI TTOKA3aHbl JaHHBIE TPEX M3MEPEHUM, KOTOPHIE
BBITIOJTHEHBI JIJIsI PA3HBIX aBTOOYCOB OIHOI MOJE/H COTJIACHO MJIAHMPOBAHWIO 9KCIIEPUMEHTA (C YUETOM
KOJIM4eCcTBa aBTOOYCOB HAa MapIIpyTe, BDEMEHU CYTOK, [HS HEJeJId, BDEMEHH TOJa, a TaKKe APYruX KajeH-
JapHBIX M CONMATbHBIX (PaKTOPoB). BuaHO, 4TO pesxnMbl 060MX HAMPABICHUNA MMEIOT OOIIYI0 3aKOHOME]-
HOCTb, U TI09TOMY Ha OCHOBE aHAJM3a BHIOOPOK CEPUU HKCHEPUMEHTOB BO3MOKHO pa3zpaboTarh e310B0ii
IUKJT IBUKEHUS HA 3TOM MapIipyTe.

CooTBeTCTBYOIUM 06pa3oM, JIJIsT TIPUHSTHIX B KaueCcTBe IPUMepa aBToOyca U MacCaskupCKOTO MapIipy-
Ta, B UCCJIEMOBAaHUK OBLIN TOJYyYEHBI PE3YJIbTaThl, TIO3BOJSAIONINE TyTEM BHEAPEHUS ONTUMHU3AI[HOHHOTO
pszia nepefaTOYHBIX YMCE MOJYIUTh TAaKOe COTJIacOBaHME MapaMeTPOB JBUTATEsSI U TPAHCMUCCHH, KOTO-
poe 00eCHeYnT CHIKEHNE MyTEBOTO PACX0/ia TOIIMBA B PACCMOTPEHHBIX 9KCILIYaTAIIMOHHBIX YCJIOBUAX Ha
4,3 % (tabmnuna).

TaGmuua — PesysibraThl ONTUMHU3AIMOHHOTO pacyeTa OTHOCUTEIbHO TOIIMBHON 9KOHOMUYHOCTH aBToOyca «JloHbacc»
Ha maccaknpckoM mapmpyte Ne 96

3HaueHVsI IIEPENATOYHbBIX YHCesl KOPOOKU repejiay IKOHOMUS 110
Pan IT9 kopobku OTHOLIEHUIO K
nepeziay Uy Up Up Uy Us cepuitHOMY
psay, %
Cepuiinblit 6,550 3,933 2,376 1,442 1,000 0%
OnTMU3UPOBAHHBIN 6,550 4,500 2,050 1,268 1,000 4,3 %*
* — 3HAYEHME COOTBETCTBYET (haKTUUECKOU Macce aBrobyca ¢ naccaxkupamu 7 300 Kr, KOTOPOe IIPUHSITO B KaueCTBe
CPeJIHero MOKa3aTeJsi [0 Pe3yJIbTaTOM BbINIOJHEHHOH CEPUN 9KCIIEPHMEHTOB.

BbIBOO

TakuMm 06pazoM, B paboTe MpeAIokeHa KOHIENIHs TOBBIEHNS 3(h(hEKTUBHOCTH HKCITYATAIInN TOPOJI-
CKUX aBTOOYCOB Ha TMACCAKMPCKUX MApIIPYTax 3a CYET YAYUNIEHUS TOTUIMBHO-9KOHOMUYHBIX CBOMCTB aB-
TOTPAHCIIOPTHBIX CPEJACTB IIyTeM BHeAPEHUs KOMIUIEKCa HayYHO-UHKeHEepPHbIX, KOHCTPYKIMOHHBIX U Opra-
HU3AMUOHHBIX MEPOTPUATHH, HATIPABIEHHBIX Ha CO3[aHUE TPYII TUIOBBIX aBTOOYCHBIX MapIIPyTOB U
pas3paboTky MOANDUKAIIMOHHBIX PSMOB HKCILIYATUPYEMON Ha HUX TEXHUKH.
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K Bonpocy o co3naHMM MOAMDUKALMOHHBIX PAROB SKCMITYATUPYEMbIX TOPOACKMX QBTOBYCOB ANsi MOBbIWEHHS ...

Taxxe paccMOTpeH U 000CHOBAH Psifl TpeOyeMBbIX PElleHus 3a7ad U IPUBEIEHbl IEPBUYHBIE Pe3yIbTaThl
UCCIelOBaHUS Y aHa/lM3a PEKMMOB JBMKEHUS Ha BBIOPAHHOM, B KayeCTBE IpUMepa, MapIIpyTe COBMECTHO
C IOJYYEeHHBIMU JAHHBIMU ONTUMM3ALHOHHOIO pacyera AJsl TPAHCMUICCHM OTeYeCTBEHHOro aBTobyca «/lom-
6acc».
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M. B. CABEHKOB, JI. E. EHTIHA

JIO IMTAHHSA TIPO CTBOPEHHA MOJUMIKAIIIMNHUX PAIIB MICBKIX
ABTOBYCIB, IO EKCIJIYATYIOTHCS, JUUIA NIABUIIEHHS X ITAJIMBHOT
EKOHOMIYHOCTI HA TACAJKUPCBbKUX MAPHIPYTAX ¥ MEJKAX
TUIIOBOI TPYIIN

JOY BIIO «/loubachka HamioHaabHA aKageMiss OYAIBHUITBA 1 apXiTeKTypH»

AxoTanis. Y cTaTTi po3IrIAfa€ThCs NUTAHHS JOINBHOCTI BIPOBA)KEHHS KOMILTEKCY KOHCTPYKIIHHUX 1
OpTraHi3aIliffHIX 3aX0/IiB, MO 3a0€3MeTYIOTH 3HIKEHHST COHIBAPTOCTI MaCaKUPCHKUX TEPEBE3EHDb HA MiCHKIX
MapIIpyTax 3a PaxyHOK IOJIMNIIEHHS [TaIUBHO-eKOHOMIUHUX BJIACTUBOCTEN HIJIAXOM PalliOHaJIbHOTO BUOO-
Py KOHCTPYKIIHHUX apaMeTpiB TpaHcMicii aBToOyca Ta opradizaiii ix po6oTH Ha BiANOBIAHUX TUIIOBUX
rpymnax MapHIpyTiB.

KimouoBi cioBa: magnBHa eKOHOMIYHICTD, aBTOOYC, TPAHCMICIsI, MApIIPyT, TUIOBI IPYIIH, ONTHMI3aIlisL.

NIKITA SAVENKOV, LILIYA ENTINA

FOR THE QUESTION OF CREATING THE MODIFICATION ROWS OF
OPERATED CITY BUSES FOR INCREASING THE FUEL EFFICIENCY ON
PASSENGER ROUTES WITHIN THE MODEL GROUP

Donbas National Academy of Civil Engineering and Architecture

Abstract. The article considers the question of the feasibility of introducing a set of structural and
organizational measures for reducing the cost of passenger traffic on urban routes by improving fuel-efficient
properties through the rational selection of the structural parameters of the bus transmission and organizing
their work on the corresponding typical route groups.

Key words: fuel efficiency, city bus, transmission, route, model groups, optimization.

CaBenkoB Huknra BraauMupoBHY — KaHIUIAT TEXHUYECKUX HAYK, AOIEHT KadeApbl TEXHUYECKOH IKCILIyaTaluy u
cepBHca aBTOMOOMIIEl, TeXHOMOTHYecKuX MamuH 1 obopynoBanus [OY BITO «/lonbacckas HallMOHATIbHAsT aKaJeMHUst
CTPOMTENIBCTBA U aPXUTEKTYPBI». HaydHble MHTEPECHl: TOIIMBHAST 9KOHOMUYHOCTh aBTOMOOMIIEH Ha HEYCTAHOBUBITHXCS
peRUMaXx JIBVKEHUS.

IutuHa Jlwmusa IayapaoBHa — MarucTPaHT Kadeapbl TEXHUYECKON 9KCIITyaTalli ¥ CepBUca aBTOMOOUJIEH, TEXHOTOTH-
yecknx mamuu u obopynosanusi [OY BIIO «/lonbacckasi HallMOHAJbHAsT aKaJeMUsT CTPOUTEIbCTBA U apXUTEKTYPBI».
HayuHble HHTEPECHI: MOBBIIIEHNE TOMIMBHON SKOHOMUYHOCTH aBTOOYCOB Ha TOPOJACKUX MapIIpyTax.
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CaBenkoB Mukuta BosoauMupoBHY — KaHAWAAT TEXHIYHUX HAyK, [OIEHT Kadeapu TeXHIUHOI eKCILTyaTallil i cepBicy
aBTOMOOLIIIB, TexHOJMOTIYHMX MaH 1 ycrarkyBarts [JOY BIIO «/[onbacbka HamlioHalbHa aKajieMist OyAiBHUITBA i apXi-
TeKTypu». HaykoBi iHTepecH: MajuBHa €KOHOMIYHICTb aBTOMOOIIIB HA HECTAINX PEKUMAX PYXY.

Enrina Jlinis ExyapaiBua — marictpant xadeapu TexHiYHOI excruryaranii i cepBicy aBTOMOOGIIIB, TEXHONOTIYHUX MAILIHH i
ycratkyBanust JIOY BITO «/lonbacbka HarioHaabHa akazeMis OyQiBHUITBA i apxitekTypu». Haykosi inTepecu: minsu-
IIEeHHS TTAJIMBHOI €KOHOMIYHOCTI aBTOOYCIB Ha MiChKMX MapIipyTax.

Savenkov Nikita — Ph. D. (Eng.), Associate Professor, Technical Exploitation and Service of Automobiles, Technological
Machines and Equipment Department, Donbas National Academy of Civil Engineering and Architecture. Scientific
interests: fuel efficiency of cars on transient driving modes.

Entina Liliya — master’s student, Technical Exploitation and Service of Automobiles, Technological Machines and
Equipment Department, Donbas National Academy of Civil Engineering and Architecture. Scientific interests: improving
the fuel economy of the buses on the city routes.
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OHEACGKOH HAUHOHAVIbHOH AKATIEMN GTPOHTENbGTBA W APNHTEXTYPbI

YK 69.002.5

A.A.BOBKYH, E. . KAJIMbIKOBA

[MOY «MakeesckMit NOAUTEXHUYECKMI KONNEeaX»

BOMJIOLLEHUE UHTEJUIEKTYAJIbHbIX PELUEHUA B UCTOPUM
NOABLEMA YHUKAJIbHbIX KOHCTPYKLIUA

AHHOTaI[l/Iﬂ. B crarbe PeYDb UJET O TEXHUYECKUX BOSMOKHOCTAX MOHTAKHBIX KPAHOB OT II€PBBIX Moneneﬁ 10
COBPEMEHHDBIX CYIIEPKPAaHOB. YHUKaJIbHBIE WHTEJJIEKTYaJIbHbIE PEIIECHUA IIPU IMTPOU3BOJACTBE MOHTAKHBIX
pa60T B COBPEMEHHBIX yCJOBUAX MOJKHO BOIUIOTUTH B yCJIOBUAX J1000ii CTEIIeHH CJIOKHOCTH.

KaxioueBsie croBa: rpy3omorseMHbBIe KPaHBI, CHCTEMa KOHTPIPY30B, KOJIbIleBas MIaThOpMa, TPy30I0IbeM-
HOCTb, OCHOBHOI ITOIBEM.

NMOCTAHOBKA 3AO0AHNA

UccaenoBarenbekast pabota 3aKJII04aIach B TOM, 4TOObI PACCMOTPETH, KaK BBITJISIIENN [EePBble MOH-
TaXHBIE KPAaHBI U KaKUMH OHU CTAJTH JAECSITKU JIeT CIYCTs, BOIUIOMAs WHTEIIEKTYaJbHbIe PENIeHNs TIph
No/’beMe KOHCTPYKIIMIA B pa3Hble MEePUOJBI BPEMEHH.

OCHOBHAA YACTb

[TepBble Mozesn TyCEeHUYHBIX KPAHOB HAauyajln MCIOJIb30BaTh BO BpeMs llepBoii MUpPOBOI BOMHBI.

[TepByto MmamuHy B Havase 20-x rr. XX BeKa BHIIyCTHUIA aMepuKaHcKasd Kommanusa P&H Mining
Equipment (puc. 1).

[TpousBoncTBO aBTOKpaHoB B Poccun Havasoch B 30-e roapl XX Beka.

Cawmpbiii mepBbiit aBTokpan AKI rpysonogbeMHocThIO B 2,5 ToHHB Bhimyctusun B 1932 roxy (puc. 2).

Pucynok 1 — IlepBebii ryceHUYHBIN KpaH MPOM3BO/CTBA Pucynoxk 2 — Asrokpan AKO.
P&H Mining Equipment.

B 1936 roxy kpan ycoBeplieHCTBOBaIM U ycTaHoBuIn Ha Traccu 3V C. I'py3onobeMHOCTh aBTOKpaHa 3
TOHHBI (pUC. 3).

Mogenp 1962 roma 8T210 mmesna rpy30moabeMHOCTD — 10 6,3 TOHH, MAKCUMAJIbHBIH BBIIET CTPENBI — 3,5
Mmetpa (puc. 4).

© A. A. Boekyw, E. II. Kanmbikosa, 2019

49



A. A. Boekyn, E. M. Kanmeikosa

Pucynok 3 — Asrokpan AK9I na maccu 31 C-6. Pucynok 4 — Asrokpan 8T210 Ha 6asze Ypan-375/1.

B 80-e ronsr B cTpoutesnbHoit otpacau npumensics aBrokpan CMK-10 rpysonoabemuoctbio 10 ToHH
(puc. 5). Aprokpan KC-3571 3aBojia «ABTOKpaH» ObLI yIOCTOEH BBICOKOH Harpajibl «3HaK KauecTBa» (pHC.

Pucynok 5 — Asrokpan CMK-10. Pucynok 6 — Asromobuibabrit kpan KC-3571.

CCFOZ[HH CIIeIIMaJuCTbl HAKOIINJIN 3HAQUYUTEJIbHBIN OIBIT B O6JIaCTI/I pa3pa6OTKI/I IIPOEKTHO-TEXHOJIOTH-
YECKON M KOHCTPYKTOPCKON JTOKYMEHTAIuK, TpeOyeMoil A1 MPOU3BOACTBA CTPOUTENbHO-MOHTAKHBIX Pa-
GOT 1IPK COOPYKEHUU U PEKOHCTPYKIMU OOBEKTOB METALTYPTHN, MAITMHOCTPOCHUST, XUMHYECKON MPOMBIII-
JIEHHOCTU U TPaKJaHCKUX 0ObEKTOB.

IIpodeccumonannl «JoHOACCIEIIMOHTAKIPOEKT»
IIpU PEKOHCTPYKIMH AOMeHHBIX niedeit Ha OAO «MK
A30BcTajby TPUMEHUJIN METOJl HAABWXKKH [1, c. 6]
(puc. 7), ipu ycrpoiictse mokpsituii Ha OAO «Ma-
pUYLOJbCKUI MeTau-
JIyPrU9ecKnii KoMOUHAT
nM. Nibnya» BHEAPUJIN
KOHBelepHO-010UHbII
meton [2, c. 91] (puc. 8),
MOHTaX BBICOTHBIX CO-
OpPY>KEeHWH MPOU3BO/U-
Jin MeTozioM TofparmuBanus |3, ¢. 315] (puc. 9, 10).

B 2001 roxy 3aBoji « ABTOKpaH» MPOJEMOHCTPUPOBAJ MOJIENb TPY30TIOIb-
emuoctbio 100 Toun (puc. 11).

B Tepmanuu oimyctunu kpan Terex CC8800-1 TWIN na ryceHnuHOM X0y
¢ IBOIHOWM pelIeTyaToil cTpesioii rpysonoabeMuocTbio 3 200 T, KOTOpbIi Mo/-
HUMAET Tpy3 Maccoit 534 T pu paguyce 62 M u aiute crpenst 123 M [4, c. 132].

B nacrostiee BpeMs cambiil 6ouibinoii B Mupe kpan Bigge125D AFRD c
KPYToBOI 6a30il AJist MOJHOTO [TOBOPOTA, IPY30M0AbeMHOCThI0 6 803 T mpu Pucynox 8 — MouTax

cTpesie AmuHOH 91 M. YKPYIHEHHBIX POCTPaH-
CTBEHHBIX 6JIOKOB.

Pucynoxk 7 — PekoHCTpyKIUS IOMEHHOU Mevn.
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Pucynok 9 — Montax Pucynok 10 — IIpucionnbrit PucyHnoxk 11 — Asroxpan «VBanoser.
TeJeBU3HOHHON GamHu BapHaHT KPemJieHust OaIrHu

METOZIOM TO/IPAIUBAHU C kpana BK-1000 k xoHCTPYK-

ITOMOIIBIO TH/PABINYECKOTO 1y maMaTHuKa «Poxnna-
noxbeMuuKa (T. Kues). MaTbh» METO/IOM TO/IpalluBa-

Hus (1. Kues).

Kparn Mammoet PT50 rpy3onoabeMHOCTBIO 2 ThIC. T MOKET UMETH IPy30MOABEMHOCTD 379 T mipu 62-M
pamnuyce u crpese 125 m (puc. 12).

B pamkax cTpouTenbCTBa KOMILUIEKCA Ha AeHCTByomeM HedTenepepabaThBalOMeM MPeANPUATHH
[0xHo0# Kopen pemMoHTHpOBaN KOJMOHHB (puc. 13).

Pucynok 12 — Kpan Mammoet PT50. Pucynok 13 — /[emoHTax KOJOHH HedTenepepabaThiBar-
IETO TIPEIPHUSTHSL.

Kosnonnsl Becom 10 2 000 ToHH Kakaas AeMOHTUPOBAJIN B CTECHEH-
HBIX YCJOBUSIX HedTenepepabarbiBatoniero 3aBoja. JIjisi MOHTaka KOH-
cTpyknuii Mammoet ncnosp3zoBas xosbliesoit kpan PTC 200 DS, co-
KpaTtus cpoku crpouTtesberBa Ha 30 %.

Ha nedrexumuueckom 3aBozge B To6obcKe MOHTUPOBAIN Heraba-
puTHBIE KOJTOHHBI Maccoit 917 T, Beicotoit 106 M (puc. 14).

JIIst TEXHIMYIECKOTO OOHOBIIEH S TIPOU3BOACTBA B UeperoBile 1eMOH-
tupoBau crapyio 500-TOHHYIO KOJOHHY Ha aMMHAYHOU YCTAHOBKE W
B CTECHEHHBIX YCJOBHUSIX CMOHTHPOBAIN HOBYIO, 9HEProaddeKTHBHYTO
KOJIOHHY Maccoil 265 TOHH.

Mammoet pazpaborai 3GeKTUBHBINA TOAX0, KOTOPbI COKpaTHJI
BpeMsI OCTaHOBKH mpou3BozacTsa Ha 40 % (puc. 15).

WHxeHepbl paspaboTanyu WHAUBUAYAJbHOE YCTPORCTBO, KOTOPOE
P]/[cy].[()]( 14 — YcraHoBka Hera6app['r- 3aKPEIIAIO0 TEJO KOJOHHBI U MMO3BOJJUJIO €€ JEMOHTUPOBATD.

HOM KOJIOHHBI.
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Mammoet, ipuMeHsis TBOp-
YecKoe MBIIIIeHNE K KaKIOMY
ACIEKTy OIlepaiu, COKPaTHI
BpeMs mpocTos 3aBoja o 1,5
MmecsiteB (puc. 16).

ITeub GbLTa CMOHTHPOBAHA
Ha MeCTO YCTaHOBKHU ¢ GOJIb-
IO TOYHOCTbHIO, TaK Kak
MEK/Iy TPUIIETIAMU U OTIOPAMU
6b110 Beero 150 MUJLTUMETPOB.

Ha nonyocrpose fman na
3aBojie 10 TTPOU3BOJICTBY TIPH-
POZIHOTO Ta3a B CJAOKHBIX KJTH-
MaTUYE€CKUX YCJTIOBUAX NpPU

Pucynok 15 — JlemonTax crapoii Pucynox 16 — Ycranoska HoBoit koon-  Temmeparype —57 °C ObLn ye-
KOJIOHHBI. HbI IJId CMHTE3a aMMHaKa. TAHOBJICHBI EMKOCTHU JId CKU-
JKEHUs Tasza.

OnuH 13 caMbIX MOIIHBIX B Mupe cyrepkpanoB Mammoet PTC 1600 DS rpysonoabémuoctsio 1 600 ToHH
BBIMOJIHSIJI OCHOBHOM MOABEM, a 750-TOHHBIN T'yCeHUYHBIN KpaH obeclieuynBasl TIAaBHBIN MEPEBOJ IPy3a B
BepTUKaNbHOE TIosokeHne (puc. 17).

YHUKaJIbHOU TEXHOJOTHYECKON omeparnueil B Poccuy cunTaioT Ciryck Ha BOY KOIUU MapycHWKA, — (ar-
MaHCKOTO JinHelHoro Kopabist «IloaraBas (puc. 18).

[Toxpém aToMHON MOABOAHON JofKu «Kypcks» cTas mepBoii ornepareil o noabEéMy 3aTOHYBIIETO HA TITy-
6une kopabas. K nogbémy AILJT «Kypck» Obliu mpeabsBaeHbl JKECTKIE TPeOOBAHUS — MOAHUMATH (€3 Kpe-
Ha u muddepenta (puc. 19).

Pucynok 17 — MonTax KOKCOBOI Pucynok 18 — Criyck Ha Bony Pucynoxk 19 — Cxema pacnosioxeHust
KaMepbl YCTaHOBKH 3aMeJIJIEHHOTO (brarmaHCcKOTO KOpabJIst. ATLJT «Kypck» npu TpaHCIOPTHPOBKE.
KOKCOBAHUSI.

[TpuMepsl YHUKAMBLHBIX METOOB BBITIOJHEHNST MOHTAKHBIX PabOT TIOKA3bIBAIOT, KAK ONTUMAJbHbBIE Pe-
MIEHNsT U JIIOAU, KOTOPBIE UX CO3MIAI0T, CIIOCOOCTBYIOT PEIIEHNIO CIOKHENITNX 33/1a4 B PA3IUIHBIX OTPaC-
ngx. CoBpeMeHHBIe CTPOUTENbHBIE KOMIIAHUN BOTLIONIAIOT WHTEJIEKTyaJbHBIE PEIleHNs], KOTOPBIe TIPO-
JIBUTAIOT MHHOBAIMU B PA3INYHBIX OTPACIISIX TIPOMBINIEHHOCTH € TEbI0 obectieuennst Ge30TmacHoi paboThl,
COKDAIIEHNS CPOKOB CTPOUTENHCTBA 0OBEKTOB.
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A. A. BOBKYH, O. II. KAIMNKOBA

BTIJIEHHY IHTEJEKTYAJIbHUX PINIEHD B ICTOPII HIIMIOMY
YHIKAJIbDHUX KOHCTPYKIIII

JAI10O3 «MaxkiiBChKMil TOJTITEeXHIYHUN KOJIEIK »

AHoTauis. Y ctarTi WAeThCs PO TeXHiUHi MOKJIMBOCTI MOHTA)KHUX KPaHiB Bijl MepPIIUX MOJENel 10 cyda-
CHUX CYTEPKPaHiB. YHIKaJIbHI IHTEMEKTya bHI PIlIEHHs MTPU BUPOOHUIITBI MOHTAKHUX POOIT B CydacHUX
YMOBaX MOKHA BTUTUTH B YMOBaX OYAb-sIKOTO CTYMEHS CKIAAHOCTI.

KiouoBi cinoBa: BaHTaKOMIAMOMHI KpaHU, CHCTeMa KOHTPBAHTAKIB, KibIleBa TIaT(GopMa, BAHTAKO-
MiIIOMHICTh, OCHOBHUI Ii{IIOM.

ARTEM BOVKUN, ELENA KALMYKOVA

EMBODIMENT OF INTELLECTUAL DECISIONS IS IN HISTORY OF GETTING
UP OF UNIQUE CONSTRUCTIONS

Makeevsky Polytechnic Colleg

Abstract. The article deals with the technical capabilities of mounting cranes from the first models to modern
super cranes. Unique intelligent solutions in the production of installation work in modern conditions can
be implemented in conditions of any degree of complexity.

Key words: loading cranes, system of kouTprpysos, circular platform, carrying capacity, basic getting up.
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FOY BMO «[oHbacckas HALUMOHANbHAS OKABEMMS CTPOUTENLCTBA M APXUTEKTYPbI»

BJINSHUE NAPAMETPOB KPAH-MAHUNYNSTOPHOU YCTAHOBKU HA
NMPOLLECC PASPABOTKU FPYHTA FPEA®EPHbIM KOBLLOM

AnHoranusi. B cTaTbe pe/icTaBieH aHAJIN3 BINUSHUS ITAPAMETPOB KPAaH-MAHUIYJISATOPHBIX YCTAHOBOK HA
npoiece pa3paboTKu TPyHTA TpeilhepHBIM KOBIIOM. Pe3yibraThl SKCIIepUMEHTATBHOTO HCCAe0BAHUS T10-
Ka3bIBAIOT, YTO KOHCTPYKIIHSI C TPUBOAHBIM BUHTOBBIM SIKOPEM TTOBBITIAET 3(HEKTUBHOCTD pa3paboTku 3-
4 KaTeTOPWY TPYHTA, YBETNYUBAET TIYOUHY KOTIAHWs, TTOBBIIIAET KOI(MMUITHEHT HATIOJTHEHHST KOBIIA U TPO-
U3BOJUTENBHOCTH. COTMOCTaBUB HATIOPHOE ycuine pa3BuBaeMbiM KMY 1 conpoTuBiieHe rpyHTa BHEPEHUTO
wesrocTell TpeiiepHOTo KOBINA, TOJIYYH/IN 3aBICHMOCTD MAaKCHMATIbHO BO3MOKHOM TUIyOMHBI TOTPYsKEHUST
JeJrfocTeH, ompenennyau BansHue napaMerpos KMY Ha mporecc BHeipeHNs YeioCcTell B IPYHT.

Kmiouessle cioBa: rpeiidep, KMV, Hanoproe ycuine, BHHTOBOH SIKODb.

OOPMVYINMPOBKA TPOBJIEMbI

TpaguinoHHble rpefiepHble KOBIIN MCMOJAb3YIOT JJIsT paOOTHI ¢ HECBSI3HBIMU Marepuagamu. J{js 060-
CHOBAHUSI HAlPaBJIEHWIT COBEPIIEHCTBOBAHUS KOHCTPYKIUI rpeiihepoB HEOOXOAUMO HCCIe0BaTh 06IaCTh
U30BITOYHOCTH U HEOCTATOYHOCTH OCHOBHOW (DYHKIIMU KpaH-MaHWITYJISITOPHO# ycraHoBku (KMY) ¢ rpeii-
(epHbIM pabouuM OpraHoM. YCTaHOBUTH BausHue Bblaeta KMY Ha pabouuii npouecc rpeidepa.

AHANN3 NOCNEQHNX UCCNEQOBAHUI 1 MYBNUKALMIA

B pab6ore [1] npemnaraercss ucnonb3oBath rpeiidep ¢ BuHTOBBIM stkopeM (BS). Mcmonb3oBanue mpu-
BOJIHBIX BUHTOBBIX SIKOPEH B KOHCTPYKITUU TpelihepHbIX KoBiiel [2, 3] 3HaunTebHO MOBBIIAeT 3hek-
TUBHOCTH Pa3paboTKu rpyHTOB 4-5 Kareropuu [1, 3].

LIENTb
Omnpepnenenne Biaugnug soiiera KMY Ha paGoune mnporecchl rpeiidepa.

OCHOBHOW MATEPWAN
Jluist onpeie/IeHUsT HATIOPHBIX YCHJINH, pasBruBaeMbix KMY, ObLT TIPOBe/IeH aHAIUTHYECKIiT 0630p MaTe-
puasioB [4], KOTOPBII MO3BOJIMI COCTaBUTH Kiaaccupuraimio KMY: o rpy3omnoabeMHOCTH; TI0 BULY CTPE;
10 TUIY CTPeJI; IO TUITY TpaBepc.
Hamnopnble ycunus (an)’ pasBuBaeMbie KMY 3aBUCAT OT paclioio:keHus [EeHTPa Macc B Mpoliecce Ko-
HaHWs U OrPaHUYEHbBI YCTOMYMBOCTHIO 6a30B0i MamuHbl (PUCYHOK 1)

= G/ 'lo + G?o : (Lki +l()) + ZGpui(lpui +l()) ( 1 )
npi LK + lo

rie G, — macca 6a30BON MAIIHHBI
[ '~ paccrosnue OT BBIHOCHOIT OMOPBI 10 och Bpamenns KMY;
Gzp — BeC KOBIII;

L. — Bouter crpesnst KMY,;

ki

Gpoi — Macca i-i CeKIUM CTPeJibl;

lpoi — PacCTOSIHUS OT IEeHTpa TSKECTH i-i CEeKIMM CTPesbl 10 ocu Bpamenuss KMY.
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BnusiHne NapaMeTpoB KPAH-MAHMUMYASTOPHOM YCTAHOBKM HA MPOLECC pa3paboTKu rPYHTA rpeipepHbIM KOBLIOM
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Pucynok 1 — Pacuernast cxema KMY ¢ rpefihepHbiM pabounmM opraHoM.

Yucaennsiii ananus popmyant (1), 11 KMY comoctaBieHHBIN O 3HAYEHUSIMUA CONTPOTUBJIEHUS TPYH-
Ta BHEJAPEHUIO YetocTell rpeiidepa [5], MO3BOMUI TONYUYUTH 3HAUECHE MaKCUMATbHO BO3MOKHOU TIyOu-
HBI TIOTPY’KEHUS YeNtoCcTell B TPYHT (PUCYHOK 2).

TeopeTnveckue vccae0BaHUS TTOJTBEPKIEHBI TTPOBEeHHBIMUA HcTbITaHAMU KMY ¢ TpefidepHbiM
KoBuioM. [Tpu BbuteTe B 7 M TJIyOHHA TIOTPYKEHUST YeTOCTEl TIePBOHAYATBHOTO 3a4€PIBIBAHIS COCTABUJIA
100 mm. IIpumenenue B4 mo3Bosmiio yBequuuTh riayOrHy KomaHust (PUCYHOK 3) U K03 OUIIHEHT HAMOJI-
nenud xosma ¢ 0,7 1o 0,94.
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Pucynok 2 — 3aBHcHMOCTh MaKCHMATbHO BO3MOXKHOM Pucynok 3 — Kpusble 3auepnbIBaHs, HOCTPOEHHBIE
rIyOMHBI TTOTPYKEHNsT YesmocTeil rpefidepHoro KoBIma ot [0 pe3yJbTaTaM HAaTYpHBIX ucnbiTanuit KMY ¢
BemeTa KMY. rpeiicepoM: a) KoBII 63 BHHTOBOTO SIKOPsT; ) KOBIII €
MIPUBOHBIM BUHTOBBIM SIKOPEM.
BbIBOAbI

Haubosee abdekTHBHBIM /15T 3eMISIHBIX paboT siBasieTcs rpeiidep ¢ BS. Ha Boutere Gosee 7 M KMY He
MOTYT 3 heRTUBHO pa3pabaThBATh TPYHTHI, TOCKOJLKY CHUKAETCS TIyOWHA MOTPY/KEHUsS YeqI0CTeN mpu
KOTIAHWY BBUY YMEHBINEHUS Pa3BUBAEMOTO HAMOPHOTO YCHJINS.
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0. 10. KOYEPIIH, O. B. [ITYAX4Y U

POBOYI IMPOIIECU KPAH-MAHINYJATOPHOT YCTAHOBKU 3
TPEVM®EPHUM KOBIIEM, JOOBJAJHAHUM IIPUBOJHUM I'BUHTOBUM
AKOPEM

JOY BIIO «/lonbachka HamioHa bHa aKageMis OYAIBHUITBA 1 apXiTeKTypi»

AHorauis. Y ctarTi npecTaBieHo aHaJi3 BIUIMBY ITapaMeTpPiB KpaH-MaHIIyISITOPHUX YCTAaHOBOK Ha MpoIec
PO3po6KHU IpyHTY rpeiidepHum KoBieMm. Pesy ibraTu eKCIiepuMeHTaabHOrO HOCHIIKEHHS II0Ka3y0Th, 10
KOHCTPYKIIisT 3 IPHBOHUM TBUHTOBUM SKOPEM MiABUIIYE e(eKTUBHICTH PO3pOOKH 3—4 Kateropil IpyHTy,
36ibIy€e TINONHY KOTIAHH, MABUIIYE KOEGDIIIEHT HATTOBHEHHS KOBIIA i TPOAYKTUBHICTD. 3iCTaBUBINN
HamipHe 3ycnis, mo po3suBae KMY Ta omip rpyHTY 3aHypeHHIO miesien rpeli)epHOTO KOBINA, OTPUMAIN
3aJIEKHICTh MAKCUMATBHO MOKIIMBOI TIMOMHN 3aHYPEHH IeJIell, BU3HAYNIN BIINB mapametpis KMY wa
Tporiec BIPOBAKEHHS TIIeJIeN B TPYHT.

Kmouosi ciosa: rpeiihep, KMV, Hamipte 3ycusuist, TBUHTOBHUIT SIKip.

ALEKSEY KOCHERGIN, ALEXANDER PICHAHCHI

WORK PROCESSES OF A CRANE-MANIPULATOR WITH A GRAB BUCKET,
EQUIPPED WITH A DRIVE SCREW ANCHOR

Donbas National Academy of Civil Engineering and Architecture

Abstract. The article presents an analysis of the effect of crane-manipulator parameters on the process of
soil development by a grab bucket. The results of an experimental study show that a design with a driven
screw anchor increases the development efficiency of 3—4 categories of soil, increases the digging depth,
increases the bucket filling ratio and productivity. Comparing the pressure force developed by the CMU
and the resistance of the soil to the introduction of the jaws of the grab bucket, we obtained the dependence
of the maximum possible depth of the jaws, determined the influence of the parameters of the CMU on the
process of the introduction of the jaws into the soil.

Key words: grapple, CMU, pressure force, screw anchor.
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BJIMAHUE KOHCTPYKTUBHbIX MAPAMETPOB HA HANPS)XEHHO-
AE®OPMUPOBAHHOE COCTOSSHUE AIbIMOBOM TPYEbl C ABYMS
YPOBHSMU OTTHAXKEK

AnHoTtanusi. B cTaThe paccMaTpuBaeTcst BAMSHIE KOHCTPYKTUBHBIX mapamerpos Ha H/IC apiMoBoit Tpy 6B
C IBYMsI YPOBHSIMHU OTTSIKEK Ha OCHOBAHUY CPaBHUTENLHOTO pacdera. B xoze mcciemoBanus pa3paboTan
TPOTPAMMHBIN MO/IYJIb pacyeTa COOPY’KEHUS B IIeJIOM Ha OCHOBAHWY CHCTEMBI YPAaBHEHUSI PaBHOBECHS OT-
TSKEK; YPaBHEHMS PABHOBECUS CHUJI B y3JIe U COCTABJIECHUS KAaHOHMYECKOTO YPaBHEHUS MeToJa CUJ JJI CTa-
TUYECKH HeolpeAeuMoil cucteMbl. Ha ocHOBaHUM pa3pabOTaHHOTO MPOTPAMMHOTO MOJYJIs IIPOBEIEH aHa-
JIM3 BJMSHUS OTAENbHBIX KOHCTPYKTHBHBIX 9JIEMEHTOB Ha M3MEHEHUe HAIPSKEHUs B CTBOJE TPYObl U
paspaboTaHa PeKOMEHAANU 110 BBIGOPY PAllMOHANBHBIX KOHCTPYKTUBHBIX PEIleHUH ABIMOBBIX TPYO ¢ ABY-
M YPOBHSAMHU OTTSIKEK.

KioueBbie cioBa: Hal'[pH)KeHHO-/Ie(l')OpMI/IPOBaHHOG COCTOAHHE, TBIMOBbBIC pr6b1, OTTSAKKH, paCyeTHasd CXe-
Ma, KOHCTPYKTHUBHBIE ITaPAMETPbI, METAJTJINYCCKNE KOHCTPYKIINN.

OOPMVYINNPOBKA TMPOBJIEMbI

Ha ceropusmuuii 1eHb aKTyaJ bHBIM SIBJSIETCSI BOTIPOC PEKOHCTPYKIIUHU CYIIECTBYIOIIUX U BO3BEIEHIE
HOBBIX COOPY/KEHUIT /IJIsT TPOMBITILIeHHBIX mpeanpusitit [10]. Oxunvu u3 Hambosee CAOKHBIX C YIETOM
TpeGOBaHMiT HOPM MPOEKTUPOBAHUS W BO3BEJEHUS SIBJISIIOTCS TIPOMBILLIEHHBIE BIMOBBIE TPYObL. [lJis Tpa-
MOTHOTO TEXHUYECKOTO OOCHYKUBAHUS HYKHO UMETH TPEACTABIEHNE O KOHCTPYKIINU COOPYKEHUS B Tie-
JIOM U OTZEJIbHBIX Y3JI0B B YaCTHOCTH.

ITpoMbITJIeHHDBIE IBIMOBBIE TPYOBI OTHOCATCS K CJOKHBIM WHKEHEPHBIM COOPY/KEHUSIM, IPOEKTUPOBA-
HIe KOTOPHIX TpeGyeT OOITMPHBIX 3HAHUIT M CEPE3HOTO TIPOM3BOACTBEHHOTO OIBITA, BEb KasKash TPOMBIII-
JIeHHAsT IBIMOBAS TPpyba TPeCTABISET MOBBINIEHHYIO OMACHOCTD, U OT Heé 3aBUCUT GecrepeGOITHOCTD pa-
GOTHI TPOMBINIJIEHHBIX 00BEKTOB.

B coBpemenHoi cipaBoYHO# JUTEPATYPE M HOPMATUBHBIX JOKYMEHTAX, PETJIAMEHTUPYIONIUX MPABUJIA
pacueTa ¥ KOHCTPYUPOBaHUS JBIMOBBIX TPyO, MHMOpPMaIUs siBisieTcst yerapesineir. Kpome toro, B HopMax
HEJI0CTATOYHOE KOJMYECTBO CBEIEHUN, B KOTOPBIX OBl OCBENIATMCH MHOTOUYMCIEHHBIE OCOOEHHOCTH JaHHO-
rO TUIA KOHCTPYKIMI U COMEPKATUCH CUCTEMATU3NPOBAHHDIE TaHHbBIE U PE3YJIBTAThI ONMbITA KCILIyaTa-
111, HeOOXOAMMBIE JIJIs TIOHUMAaHUSI IeHCTBUTENBLHOM PaboThl M KAUECTBEHHOTO MIPOEKTUPOBAHUS 3TUX TPYO.

B nannom HampaBiieHUU ysKe MPOBOASTCS MHOTOYUCJEHHBIE HAYYHBIE UCCJAEI0BAHUS, a IPOEKTHBIE OPTa-
HU3AIMN yKe UMEIOT Olpe/le/IeHHbI HAaKOIUIEHHBIN OTIBIT 3KCITyaTallni BBICOTHBIX coopy:keHui. Hampu-
mep, B paborax C. @. IMuuyruna, A. B. Maxunbko [3] paccMarpuBaercs: moapoOHOe YTOYHEHHE BeJTMYMHbI
BETPOBOU HATPY3KW Ha pPelreTyaThie OMopsl. B mybaukanusax skypHana «MeTannndeckne KOHCTPYKITUU>
HouHACA paccMaTpuBaercs psii NCCTeIOBaHWI, Takne Kak aHAJIN3 NCCAeOBAHUS pacyeTa HadaJbHBIX
HaTSDKeHWH OTTsKeK MauT [4], BnusHue medopMmanuii TpyHTa U aHKepHBIX dyHAaMeHToB Ha H/[C Hecy-
X KOHCTPYKIUH ABIMOBBIX TPYO ¢ OTTsKKaMu [7]. B oTenbHbIx paboTax MPUBOAATCS JaHHBIE O XapakK-
TEPHBIX HCCAEJOBAHUAX IBIMOBBIX TPYO [5, 6].

Ilenbio pabOTHI SIBISIETCS CPABHUTENbHBII aHAIN3 BAUSHUSA KOHCTPYKTUBHBIX MapaMeTpPOB Ha HaTps-
KEHHO-e(OPMUPOBAHHOE COCTOSTHUE BIMOBON TPYOBI ¢ ABYMsI YPOBHSIMU OTTSDKEK, & MMEHHO M3MeHEHNe
HAYaJTbHOTO HATSKEHWS B OTTSIKKAX, BIMSHNE PA3HOTO [raMeTpa KaTaHa OTTSKEK, N3MEeHeHUe TOJNIIIHBI
CTEHKM CTBOJIA TPYOBI MO BHICOTE.

© B. B. I'y6anos, E. H. Osnenny, A. B. Ostenny, 2019
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OCHOBHOW MATEPUATN

B pabore uccienoBanach Metaainueckast abiMoBas Tpyba Beicoroit H = 100 M u auametpom D = 3 M. B
NpocTpaHcTBe Tpyba pacKpernsieHa OTTSKKAMY B JIBYX YPOBHSAX, U B TIJIaHE ¢ YETBIPbMsI OTTSKKaMU B y3JIe.
Pacriosioxenue OTTsKeK NPUHATO B cootBercTBrM ¢ [1]. TeomeTpuueckast cxema ABIMOBOI TPYOBI ¢ OTTSAXK-
KaMu n300paskeHbl Ha puc. la.
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Pucynok 1 — Teomerprdeckast cxema TpyObI (a), cxeMa HAKTOHHBIX OTTSKEK B IBYX YPOBHSIX TIPU TIEPEMEIEHUN OTIOPBI
(6), pasmelreHre OTTSKEK B TOPH30HTAJIBHOM IVIOCKOCTH B IBYX YPOBHSIX 3aKpEIIEHHs (B).

Pacuer Harpysok, aeficTByoomux Ha TpyOy, BBIIOJHSIETCS B mporpaMMHOM Moaysie Mathcad ¢ yuérom
cOOCTBEHHOTO Beca COOPYsKeHHUsI, Beca (hyTEePOBKU, IPUHATON U3 KUPIMYA ¥ BETPOBON HATPY3KU COTJIACHO
[1], xapakTepucTuueckoe 3Hadenne kotopoii npuusato W = 500 Pa s r. [lonerka.

Ha ocroBanuu |9, 11] 6bwa paspaboraHa MeTOANKA CTATUYECKOTO PacueTa ABIMOBBIX TPYO ¢ IBYMS YPOB-
HSIMH OTTSTKEK, KOTOPash BKJIIOYAET B cesT CIEMYIONIIe ITAITBL.

1. Onpenenenne ycwins B OTTSKKaX. [t 9TOTO UCIOB3yeTCs crcTeMa YPaBHEHUST PaBHOBECUST HAKJIOH-
HOU rubkoit Huth (dopmysa 1), mpoBucamIeil o mapaboJie, ¢ yU4eTOM MepeMelleH il OTIOPHBIX Y3JI0B U B
3aBHCHMOCTH OT HAIIPABJICHUST BETPa M YIJIa KPEIUIEHUsI OTTSKKU K ropusoHTaiu. Ha puc. 16 uzobpaskeHo
CcMelleHne OMOPBI HAKJIOHHOM HUTH Ha PACCTOSHEE 1O TOPU3OHTANN y, M y, U TI0 BepTUKamu — Ak, 1 Ah, 1ia
1-ro u 2-ro yposHA. 3HaueHHUe PACCTOSHUSA CMEIeHNs OTTSKKH 10 BepTHKAIK Ah, Ak, ABJseTCA MaJIeHb-
KM, ¥ [I09TOMY B JaJbHEHININX pacyeTax OHO IpeHebperaeTcs.

[lanee ncnonb3yercs ypaBHEeHWE PAaBHOBECHI TOPU30HTATbHBIX cuJl B y3iae (dbopmyaa 1). Jas satoro
paccMaTpuBaeTcs y3es COeAMHEeHMS OTTSKeK B TOPM30HTATBHON MJIOCKOCTH. B Hamewm cirydae y3es ¢ de-
TBIPbMS OTTSDKKaMU B Ttane (puc. 1B). BeTpoBo#l MOTOK M COOTBETCTBEHHO TOPU3OHTAJIbHOE TIepeMelle-
HME y, U y, HAallPaBJIEHbl BAOJb NepPBOil OTTSXKKM. [/ ynpouienus cucTeMbl ypaBHeH s JAaibHeille pac-
YeThI BBITIOJHSIOTCS B TUIOCKOH CHCTEME.

2. Pacuer ycusuii B CTBOJIE IBIMOBOI TPyOBI. PacueTHas cxema JBIMOBON TPYObI ¢ OTTSKKAMU MIPEJCTaB-
JISIETCST B BUJIE BEPTUKAIbHON HEepa3pe3HOU 0aJIKH, JKeCTKO 3alleMJIEHHON B ypoBHE (yHAAMEHTa M TOIED-
JKUBAaeMOH CUCTEMOil IIpe/iBapUTe/IbHO HAIIPSIKEHHBIX YIPYIUX OTTSKEK B ABYX YPOBH:AX. PacueT AbIMOBOi
TpyOBI BBITIOJHSETCS B IJIOCKOCTH AE€HCTBUS MOMEHTA KaK CKaTO-U30THYTOTO cTepsKHs. KOHCTPYKIUs
IBIMOBOI TPYOB! yeoBHO pa3buBaercst Ha 10 paBHBIX yuacTKoB 1o 10 M, B mpe/esax KOTOPBIX TeHCTBYET
pPaBHOMEPHO paclpefieleHHas IO [JINHEe BeTPOBas Harpyska (puc. 2).

JI7Ist cOCTaBIEHNS OCHOBHBIX 3aBUCHMOCTEH pacyeTa CTBOJA TPYOLI MCIOMB3YETCsT KAHOHUYIECKOe YPaB-
HEHUE MeTo/a CUJI.

3aKTIOYUTEeNBHBIM ATAlOM pacueTa MpeJcTaBisgeTcs cucreMa (dopMyrna 1), cBa3biBaomas ypaBHeHHE
paBHOBECUS OTTSKEK ¢ KAHOHMYECKUM YpPaBHEHHEM MeTO/la CUJI JIJ1d YeThIpeX OTTSIKEK B y3Jie B /IByX YPOB-
HSIX JIJIST TTOCKOH cucTeMbl (puc. 3):

61 H,1(011,013) + 613 - H,5(01,053) + Ay, + 31 (071,00,) =0
Gy1 - H,1(011,013) + 63y H,5(031,003) + Ay + ¥2(021,002) =0 {
E(0y1,001) =—E(03,0¢)) ) (1)

E(0,1,00,) =—E(013,0¢,)
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Pucynox 2 — Pacuernast cxema pIMOBO#i TpyObI B ockocTi  PreyHok 3 — Cxema pIMOBOM TPYOBI € IBYMSI YPOBHSIMU
IefCTBUSA MOMEHTA. OTTSIXKeEK.

Ine otHOCcuTebHAS fedopMalius A 1-To U 2-TO YPOBHS OTTSIKEK:

o D, o D, .
) _ ) _[01_ o J +at(tcl _[cO)+at([sl _[50) 'Slnﬂy (2)

E(0i(m)»001) =
(m)>?01 2 2
E. E, oy

Tamy  Dagmy o Dy,
E(0yimy00)=|| " — 5 || = —— >

5 > 3 2] +a,(ty —tg)+a,(ty —ty,) sing; 3)
¢ O2(m) c 92

TOPU30HTAJIbHOE CMEIIEHNE Y3J/a KPEIJICHUA:

_[{ou_ Dy 901 _ Dy
n(oy,00) = (E—C—?j—[b_—c—ﬁ +a,(tg—ty), (4)
o D oz D
Y2(021,00,) = (%—%J—{ﬁ__sz +a,(t —t); (5)
c Oy E. op

TOPM30HTATbHAS PAaBHOJEHCTBYIOMAS CUJIa B y3J€ KPETJIeHUST OTTSIKEK:

H, (0y,,013) = (0, —0y3)Acos , (6)
H,,(0,,,0,3)=(0, —0,3)Acosa
r7ie  m — HOMep OTTSKKHU B YPOBHE;
H.,, H, — ynepxuBaiomas cujia B y3jIaX KpemieHus OTTskeK 1-To 1 2-ro ypoBHS,
11 0190 8,5 8, — ENMIHUYHBIE TIEPEMENIEHNS TOYEK MpunoKenusa cun H n H ;

A, A, — TlepeMelleHIe Y308 KPEIIEH s OTTSKEK OT AeiCTBHSI BHEUIHNX HAarpy30K;

Gyp» O,y» Oyy Oy, — HANPSKEHNE B OTTSKKAX B HAYAJTBHOM M KOHEYHOM COCTOSAHMMU 1-TO M 2-T0 ypoB-

HS;

Y, ¥, — nepemenienue 1-ro n 2-1o y3jia oT yIJIMHEHHS OTTAKEK 10 TOPU3OHTAIIM;

0 — yroJ MeXIy OTTSKKaMHU, JJIsT YeThIpeX oTTsKeK 6 = 90°;

(¢ — yroJ MeXIy HallpaBJeHHeM BETPOBOTO TOTOKA ¥ MEPBOH OTTSIKKOHU (B IBYX YPOBHSIX).

B, o0 — yrJIbI HAKJIOHA OTTSIKEK 1-TO M 2-TO yPOBHS K TOPU3OHTAJIH;

117 702

Pesyibsrupyomas GyHKINS U3ruOaoIuX MOMEHTOB OyAeT UMETh BHIIL:
M(z)=M,(2)-H, +M,(z)-H,,+ M (2), (7)

rie  z — KOOPAMHATA BBICOTHI ABIMOBOII TPYOHI;
M, (2),M,(z),M,(z) — QyHKIES H3rubarONIMX MOMEHTOB OT eIMHUYHBIX CHJI, IPUIOKEHHBIX B
YPOBHE OMOP, © MOMEHTOB TPY30BO 3MIOPBI OCHOBHOW CHCTEMBI.

Ha ocHOBaHWM MpPEACTaBJICHHON CHCTEMbl YPABHEHHUSI PABHOBECUSI KOHCTPYKTUBHBIX 9JIEMEHTOB pa3pa-
6OTaH pacyeT COOPYKEHUsI B I[EJIOM € UCIOJIb30BAaHUEM ITporpaMMHoro mMoxayJsist Mathcad.

[ToapoGHO paccMaTPUBAETCS PE3YJbTAT pacyeTa BAUSHMS KOHCTPYKTUBHBIX mapameTpoB Ha HJIC mbi-
MOBOU TPYOBI.
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1. Otpezengercs HayaJbHOE HATSKEHUSA OTTSKEK B Y3J1aX U3 YCIOBUS PABEHCTBA IPOJIETHLIX M OIOP-
HBIX M3THOAIONIMX MOMEHTOB ¥ 3aJaHHOM OTKJIOHEHHUHU BepXHero yaja, He 6osee 1/100 Boicorsr TpyOs! [8].
HavasibHoe HATSDKEHUE B OTTSDKKAX JIJIST IBIMOBOI TPYObI € YeTHIPHMS OTTSIKKAMHU COCTABUJIO JJist 1-TO
ypoBus ortsikek — 30 kH, mis 2-ro yposus ortskex — 50 kH. [luamerp kanara 36 mm. Jlanmbiii pacuer
BBITIOJIHSIETCS TIPU IE€HCTBUU TIPEAENbHON BETPOBON HArPY3KH, AEHCTBYIONEH B MIOCKOCTH OTTSIKKUA U COO-
CTBEHHOTO Beca. TOYHOCTb OTKJIOHEHUS HAYAJIbHOTO HATSIKEHUsT OTTsIKEK cocTasisieT +10 %, pacyer BbI-
nosHsgercsa B 6onbineM auanasone — £20 % oT JIOKaJIbHOTO HATSKEHUsA. 110 TTOJMyYeHHBIM pe3yJIbTaTaM,
NpeJCTaBIeHHbIM Ha puc. 4a, 6, BUHO, YTO TPU OCJAABJICHUM HATAXKEHUS OTTSKEK BO3pacraeT u3rubaio-
MUl MOMEHT. 3areM HabJ0/[aeM TOPU30HTATIbHBIN YIaCTOK ¢ IJIABHBIM YMEHbBIIEHHEM MOMEHTa, TIPU KO-
TOPOM M3MEHEHUEe HATS)KEHUS MpaKTHuecKu He BiusieT. [locje MOMEHT Pe3KO YMEHBIIAETCS MPU MaJIoOM
3HAYEHUU M3MEHEHUS HanpsoKeHus. AHAJIW3 MPOJOJbHON CUJIBI TOKA3bIBAET MJIABHOE MOBbIIIEHUE TIPH
YBEJNYEHNN HATSKEHUsI, 3aTeM JOXOAUT 10 Beqndnubl HaTspkenus 31, 52 kH u pe3ko ymenbiaercs, mocie
HTOTO OISITh BO3PAcTaeT. 3aBUCHMOCTDb HAINPSKEHUST B CTBOJIE TPYOBI OT U3THOAIIEr0 MOMEHTA H300pa-
JKeHa Ha puc. 4B.

a) 6)
2900 3080 3064
= 2843 3058
§ 2850 207 I 3060
= 2789 9781 2777 =
£ 2800 £ 3040
s 2795 S
g 2750 ©
2z 2 3020
5 2700 9 2
(=]
& 2650 2676 g 3000
=
& 2600 = 2980
2550 2960
40 42 43 45 47 49 50 52 54 55 57 59 60 40 42 43 45 47 49 50 52 54 55 57 59 60
24 25 26 27 28 29 30 31 32 33 34 35 36 24 25 26 27 28 29 30 31 32 33 34 35 36
MpeABapuUTENbHOE HAMPAKEHWE OTTAMEK 1-ron 2- [pengapuTenbHOe HaNpAXKeHUe OTTAXEK 1-rom 2-
ro ypoBHA, KH ro yposHhs, kH

B)

HanpameHue B cToNe TPYGLI, KHf M2

o
5:5\90500 90017

g9p49 89298 8940839461

87792

T
£ 88048
=87500 87836
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M3rubatoLLMidi MOMEHT B YPOBHE HECTKOM 3aenku, KH¥*m

PucyHok 4 — Pesyssrarsl pacuera: H3rHOAIONIII MOMEHT B YPOBHE JKeCTKOI 3ajieJIKH (2), TIPO/IOJIbHASI CHJIA B CTBOJIE
Tpy6BbI (6), 3aBUCUMOCTh HAIIPSKEHUS B CTBOJIE OT M3rUOAMONIEr0 MOMEHTA [IPU U3MEHEHUM HAYaJIbHOIO HATSKEHUs
OTTsKEK (B).

B crBose TpyGBI BO3HUKAET TIEPEHATIPSI/KEHNE TIPH MAKCHMATbHOM MOMEHTE 3a CYeT OCTabIeHusT HATSI-
KeHUsT B OTTSDKKAX. 3aTeM HABII0/[aeTCs TOPU3OHTAMBHBINA YUYACTOK C TUIABHBIM YMEHBIIEHHEM MOMEHTA,
HO C TIPAKTHYECKY HEM3MEHseMBbIM 3HAUeHNEeM HATPSUKEHUS CTBOJIA TPYObI, TaXke YBETNYEHHOM TIPH 3HAYe-
nuu M, =2 777 xH/M?. 3aTem HanpssKeHue B CTBOJIC U/IET Ha yMeHblIeHUe IIPH He3HAUMTeIbHOM M3MeHe-
HUU U3THOAI0NIEr0 MOMEHTa. PalnoHaibHO MPUHUMATD BETUYNHY MPEIBAPUTETHHOTO HATSIKEHUS OTTSI-
JKek B mpezesax ayst 1-ro yposus 33...36 xH, ps 2-ro — 55...60 xH.

2. Ha HIIC apiMoBo#i TpyOB! BJIUSET PAaBUIBHO HOAOOPAHHBIN AMaMeTp KaTaHa OTTsKKH. IIpegocrasieH
aHaJM3 KaHaToB ¢ auameTpoM ot 31 1o 55 MM, aBoitHoi cBuBkE JIK-P-6x19 (1+6+6/6) +7x7(1+6) mapkupo-
BouHoil rpymmsl 1670 mo TOCT14954-80. Pesynbrarhl mpeacTaBieHbl Ha puc. 5a, 6. Ilpu yBenndeHuu
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Dwamep kanata oTTANKM, MM M3rnbaoLmMii MOMEHT B YPOBHE KECTKOW 3a4e/1KM, KHM

PucyHox 5 — PesyzbsraTel pacdera: H3THOAIONIMI MOMEHT B YPOBHE JKECTKON 3a/eIKK (), 3aBUCUMOCTD HAIPSIKEHNS B
CTBOJIE OT N3rNOAIONIET0 MOMEHTA IIPH M3MEHEHUH AnaMeTpa KataHa oTTsoKKH (6).

IUaMeTpa KaTaHa HabMI0JaeM YMeHBIITeHne M3THOAIONIET0 MOMEHTA, T. €. YBEJWYeHNe 3aKPETIEHNsT B YPOBHE
OTTSTKKIL.

HpI/I 3HAYUTEJIbHOM YMEHDBIICHUN BEJINYNHDL I/ISFI/I68.IOH.I€1"O MOMEHTa OT YBEJUYECHUA JUAMETPaA KaHaTa
OTTSIKEK HAOJIO/IAETCsI TTIABHOE YMEHBIIIEHNE HANPSKEHUST B CTBOJIE TPYObI (e3 Kakux-mbo CKaukoB (puc.
56).

3. PaccmaTpuBaercs TakOW KOHCTPYKTHBHBIA 9JIEMEHT, KaK TOJIHHA CTEHKHU cTBosa TpyObl. 1o BhicoTE
TOJIIMHA CTeHKH Pa3duBaeTcsa Ha 1Ba yyacTka — ¢, 1 t,. Ha puc. 6a 3aMeTHBI yJaCTKH ¢ TIOYTH OJMHAKOBBIMU
3HaYeHIAMH M3rH0AIONIEr0 MOMEHTA, HO Pa3HBIMH TOJIIIMHAMM BEPXHETO yYacTKa f,, I OTMedeH CKauyOK
MOBBINIEHHOTO U3TMOAIOIIET0 MOMEHTA TIPU TOJIIHHE tL,=6mMMmut, =4 mm

a) 6)
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4000 3644 — N 139285
s 3500 _E 140000
I I
Z 3000 = 120000
z 8
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g ° 78935 78694
,5- 2000 g 20000 69697
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0 I
T
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3644 3303 3286 2797 2780 2252 2979 1674
©?- 8 10 8 8 6 6 4 4 , .
M3rnBaloWmMili MOMEHT B YPOBHE }KECTKOW 3aeKM, KH*m
To/IMHa CTEHKU CTBOAA TPYDhI MO BLICOTE, MM

Pucynok 6 — Pesysbsratsl pacuera: m3rnbaoninii MOMEHT B YPOBHE JKeCTKO 3ae/Ku (a), 3aBUCUMOCTD HATPSKEHUS B
CTBOJIE OT U3rUOAMNIEr0 MOMEHTA P U3MEHEHUM TOJIIUHBI CTEHKU CTBOJIA TPYObI (6).

3aBUCUMOCTh U3MEHEHHS JaHHOTO KOHCTPYKTUBHOTO 2JIeMEHTa Ha BIMSHIE HANPSIKEHIS B CTBOJE TPY-
6b1 okaszama Ha puc.66. TIpu yMeHbITEeHNN TOJMNHBL CTBOJIA TPYOBI U YMEHBIIEHUN U3THGAIOIIETO MOMEH-
Ta MaKCHMaJIbHOE Halpsi’KeHHe WHTEHCUBHO BO3pacTaerT.

BbIBObI

B xo/e mpoBeneHHo#t paboThl OMUCHIBAETCST YCIOBUE PABHOBECUS OTTSIKEK B JIBYX YPOBHSIX 3aKPETLICHUS
U BIWSHUE WX HETUHEHHOTO BO3/IEWCTBUS MO HATPY3KOM Ha CTBOJ IBIMOBON TPYOBI.

ITo pesysbraTaM BBIIIOJHEHHBIX MCCAELOBAHUN BAUAHUA KOHCTPYKTUBHBIX IIapaMeTPOB Ha HaIPKeH-
HO-71e(hOPMUPOBAHHOE COCTOSTHUE ABLIMOBOI TPYODLI ¢ ABYMSI YPOBHIMU OTTSIKEK MOXKHO CAETATh CIEAYIO-
ke BbIBOJIBL:
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1. OTk/IOHEHNEe HAYAIBHOTO HATSIKEHUs OTTsIKeK £20 % OT JIOKAJTbHOTO HATSKEHUs PUBOIUT K YMEHb-
IEHMI0 U3THOAIONMX MOMEHTOB B OCHOBaHUY TPYObI HAa 6 %, YBEJNYEHHIO TIPOAOIBHON CHJIBI U HAIIPSIKe-
Hus Ha 2 %. JlaHHbIe Pe3yJbTaThl TOBOPAT 0 HezHaunTeabHOoM Biusaun Ha H/IC apiMoBoil TpyOsI.

2. 3HauUUTEIbHOE BAUSHKME OKa3bIBAET JUAMETDP OTTSKKU Ha HampsikeHue B Tpybe. HanpsikeHue yMeHb-
IIAeTCsT MPOIOPIIMOHATIBHO BeIMYMHEe [uaMeTpa Kanata. Tak rmpu auamerpe kanarta ot 31 10 55 MM yMeHb-
A Tcs U3rubaloIe MOMEHTBI B OCHOBaHUK TPyObl Ha 56 % u Hanpstkenue Ha 34 %.

3. YMeHbIlleHUE TOJIUHBI CTEHKU CTBOJIA TPYObI B UCCJELYEMOM MHTEPBAJIE TIPUBOAUT K YMEHbBIIEHUIO
MOMEHTa Ha 55 % U YBEJUYEHUIO HANPSLKEHUS B CTBOJIE TPYObI B 2 pasa.

10.

11.
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B. B. TYBAHOB, O. M. OJIEHIHY, O. B. OJIEH1Y

BIIJIMB KOHCTPYKTUBHUX ITAPAMETPIB HA HAIIPYJXEHO-
JEOOPMOBAHMI CTAH JUMAPSI 3 IBOMA PIBHAMU BIJATAXKOK
JOY BIIO «/lonbachka HalioHa bHA aKageMis OYAIBHUITBA 1 apXiTeKTypi»

AHoramist. Y cTaTTi PO3TIANAETHCS BIINB KOHCTPYKTUBHUX TapameTpis Ha I1/IB aumoBoi Tpy6u 3 1BoMa
DIBHSIMU BifITSKOK Ha OCHOBI TIOPiBHSUIBHOTO PO3PAXYHKY. Y XOi TOCJIKEHHST po3poOJIeHO MTPOrpaMHUiT
MOJYJTb PO3PaxXyHKY CIIOPYAU B IIIJIOMy Ha OCHOBi CHCTeMHU PiBHSHHS PiBHOBAarW BiATSKOK; PIBHSIHHS PiBHO-
Bary CUJI y BY3JIi i CKJIa/[aHHs KAaHOHIYHOTO PiBHSIHHS METOY CHJI /TSI CTATHYHO HeBU3HaueHoi cuctemu. Ha
OCHOBI Po3p0GJIEHOTO TPOTPAMHOTO MOJIYJIs TIPOBEEHO aHAJI3 BIIMBY OKPEMUX KOHCTPYKTUBHUX €J€MEHTIB
Ha 3MiHY HATIPYKEHHS B CTOBOYPi TPyOH i po3pobIeHo PeKOMEH/IAIIIIo0 00 BHOOPY palioHaIbHUX KOH-
CTPYKTUBHUX PillleHb TMMOBUX TPYO 3 IBOMa PiBHAMU BiITSAKOK.

KmiouoBi cioBa: HanpyskeHO-1epOPMOBAHUIT CTaH, AUMAPi, BIATSIKKH, PO3PAaXyHKOBA cXeMa, KOHCTPYK-
THUBHI lTapaMeTpH, MeTajleBi KOHCTPYKIILI.
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VADIM GUBANOYV, ELENA OLENICH, ALEKSANDER OLENICH
INFLUENCE OF CONSTRUCTIVE PARAMETERS ON THE STRESS-STRAIN
STATE OF THE CHIMNEY WITH TWO LEVELS OF DELAYS

Donbas National Academy of Civil Engineering and Architecture

Abstract. The article discusses the influence of design parameters on the chimney VAT with two levels of
delays based on a comparative calculation. In the course of the study, a software module for the calculation
of the structure as a whole was developed, based on the system of equilibrium equation of delays; equilibrium
equation of forces in a node and compilation of the canonical equation of the method of forces for a statically
indefinable system. On the basis of the developed program module, the analysis of the influence of individual
structural elements on the change in stress in the pipe barrel was made, and a recommendation was developed
on the choice of rational design solutions for chimneys with two levels of delays.

Key words: stress-strain state, chimneys, delays, design scheme, design parameters, metal structures.

Iy6anoB Baaum BUKTOPOBHY — JOKTOP TEXHUYECKHX HAYK, TTpodeccop Kadeapbl METAINIECKUX KOHCTPYKIMI U cOOpy-
sxennit TOY BIIO «/lonbacckast HanmoHATbHAS aKaJIEMUsT CTPOUTENBCTBA U ApXUTEKTYPEI». YJleH MeKIyHapOIHON opra-
Hu3anuu «VHCTUTYT pakIaHCKUX WHKEeHEePOB». HayuHble MHTEPECHl: HKCILIyaTallnOHHAS HAJIEKHOCTh CTPOUTETbHBIX
METAJTNIECKUX KOHCTPYKIIU, pacyeT ¥ MPOEKTHPOBAHUE BBICOTHBIX COOPY KEHMI

Onenny Enena HukomnaeBna — Marnctpant Kadeapbl METATITIECKUX KOHCTPYKIUi u coopyskernii [OQY BITO «/lonbac-
CKasl HAI[MOHAJIbHAST aKaJIeMUsI CTPOMTEIbCTBA M apXUTEKTYPbl». HayuHble MHTEPECHI: PacueT W MPOEKTUPOBAHUE BBICOT-
HBIX COOPY’KEHU, OI[eHKA COCTOSIHUS CYTIECTBYIOINX KOHCTPYKIUIL.

Onenny Anexcanap Bukroposumu — MarucTpaHT Kadeapsl METAIINIECKUX KOHCTPYKIMN u coopy:xkenuii [OY BITO
«JloHbacckast HallMOHAJIbHAS AKAZEMIS CTPOUTEILCTBA U apXUTEKTYPbl». HayuHble MHTEPEChL: pacyeT U MPOEKTUPOBaHIE
BBICOTHBIX COOPY’KEHHH, OTIeHKAa COCTOSTHUSI CYIIECTBYIONINX KOHCTPYKIINT
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FOY BMO «[oHbacckas HALUMOHANbHAS OKABEMMS CTPOUTENLCTBA M APXUTEKTYPbI»

NMPUMEHEHUE METOAOB CLLEHAPHOIO NPOrHO3MPOBAHUA U
AHAJIU3A UEPAPXWUM A1 OLIEHKM U CHU)XEHUS PUCKOB
BO3HUKHOBEHMS OMNACHbIX CUTYALIUA HA PABOYUX MECTAX
MPOMBIUUJIEHHbBIX OBBEKTOB

Amnnoranusi. B crarbe Ha mprMepe pabouero Mecrta omeparopa OYuCTHOTO 0O0PYA0OBAHUST COOPYKEHU /st
OYMCTKHU MAXTHBIX BOJ PACCMOTPEHO MPUMEHEHNEe METO/Ia CIIEHAPHOTO TIPOTHO3UPOBAHUS TAPAMETPOB CO-
CTOSTHHSI TIPOU3BOZICTBEHHOII CPeIbl ¢ MOCJAEAYIOMUM IIPIMEHEeHIeM MeTO/Ia aHAIN3a HePapXuil Uil OlleHKH
U CHUKEHUsI PUCKOB BO3HUKHOBEHUSI OMACHBIX CUTYAIMil Ha PabOYNX MeCTaX MPOMBINIIEHHBIX 00BEKTOB.

KmioueBble cioBa: ycyioBus TPy/ia, OIACHBIN 1 BPETHBIN TPOM3BOJCTBEHHBIH (GaKTOP, PUCK, CIIeHApHii, nepap-
X151, IPOTHO3MPOBaHUE

OOPMYNMPOBAHWE MPOBEMbI

CHmkenre ypoBHsI TPOGheCCHOHATBHOTO PICKA Ha PabOYNX MECTAX TIPOMBINLITEHHBIX 0OBEKTOB SBIISIET-
¢S aKTyaslbHOH 3a/1adell CMCTeMBl yIIPABJIEHUST OXPAHON TPy/a IpepusIThs.

Jliist yrpaBieHust pUCKaMK HEOOXOMNM MEXAHWM3M, TTO3BOJISTIONIUI B YCJIOBUSIX MTPOM3BOICTBEHHOTO MIHK-
Jla CUJIAMM CIIEIMAJUCTOB MPEAIPUITUS pa3paboTaTh U BHEAPUTh MEPONPUSATHUS 110 MPEAYTIPEKIECHUIO
MPOM3BOICTBEHHOTO TPABMATH3MA U TPOdecCHoHaNbHbIX 3aboaeBanmit. Crennduka CIieHapHOroO TPOTHO-
3MPOBAHUS 3aKTI0OYAETCS B OJHOBPEMEHHOM PACCMOTPEHUN HECKOMBKUX BAPUAHTOB PA3BUTHUS COOBITHIT C
XapaKTEPHBIMHE [IJIs KQJKJ[OTO U3 HUX BO3MOKHOCTSIMU U PUCKAMHU, CyObEKTUBHBIMEI M 0ObEKTUBHBIMHU, BHYT-
PEHHUMHU ¥ BHEITHUMH (PAaKTOPAMU, KPUTEPUIMHU M WHAUKaTOpamu [1].

AHANN3 NOCNEQHNX UCCNEQOBAHU 1 MYBNUKALMIA

OmHUM 13 OCHOBHBIX 3JIEMEHTOB CHCTEMbI YIIPABJIECHUS OXPAHOU Tpy/a SABJSETCS MAeHTU(DUKAIMS onac-
HOCTEH, TPeCTABISIONINX YIPO3y KU3HU U 370POBbI0 PaOOTHUKOB, MOCPEACTBOM YIIPaBAEHUS TIPOhECCH-
oHaspHbIMU puckamu [2]. [Iponexypa ymnpaBiaenus mpodecCHOHATbHBIMUA PUCKAMK TIPEAYyCMaTPUBAET
HECKOJIBKO 3TAIOB M OCYIIECTBJISETCS ¢ MPUBJIEYEHUEM CIYKOBI (CIIENMAINCTa) OXPAHbI TPY/Ia, KOMUTETA
(KoMmCCHH) TI0 OXpaHe TPy/a, paGOTHUKOB MJIM YIIOJHOMOYEHHBIX UMU MPEACTABUTEIbHBIX OPTaHOB [2].

OO6beKTOM OIleHKH MPO(eCCHOHAIBHOTO PUCKA SIBJISIETCS pabodyee MECTO, TJie CYIIECTBYeT HanGOoJIbInast
BEPOSITHOCTh YTPATHI 31[0POBbsI OT BO3JEHCTBUSA Ha PAOOTHUKOB PA3JUYHBIX OMACHBIX M BPEIHBIX (PaKTo-
POB TIPOM3BOCTBEHHOI CPEIbl ¥ TPYAOBOTO TIporiecca (XUMUIECKUX, GHOMOTHYECKNX, PU3NIECKUX U (haK-
TOPOB TPYZOBOTO TIpOIeCca: TSKECTh, HANPSIKEHHOCTH) [3].

[Tporro3upoBanye TPOhECCHOHATBHBIX PUCKOB SBJISETCS OIHON M3 OCHOBHBIX TeJiell co3manus HGesomac-
HBIX YCJIOBHI TPyZa B Oopranu3anuu. Tak Kak MpodeccHOHANbHBIN PUCK TECHO CBSI3aH ¢ HEONpeAeTeHHOC-
TBIO U BEPOSTHOCTHBIMU XapaKTePUCTUKAMM MapaMeTPOB COCTOSIHUS TIPOU3BOJCTBEHHON CpEbl, OTACHBI-
MU CHUTYAIMSIMHI 1 OIAaCHBIMH 30HAMH, OI[eHKA €TO 3aKJII0YaeTCsI B CHCTEMaTHYeCKOM HCIIONb30BAHNH BCEi
uHGOPMAINY TSI UACHTHGUKAIINN OTMACHOCTEH W OTEHKN PUCKA HEKENATETbHBIX COOBITHI [4].

ITposenennsniit /I. A. locroBanosoii, H. C. Ilogropozxenkum, JI. B. HukonaeBoit anaans mpon3BoACTBEH-
HOTO TpaBMaTu3Ma U TpodeccruonaibHoil 3abomesaemoctu B Jonerkoir Hapogtoii Pecmy6iike 3a 6 mecs-
meB 2018 roxa [5] mpeamosaraet B gajdbHeNNIeM, YTO METOANKA MPOTHO3UPOBAHUS TTPOPECCHOHATHLHBIX

© 1. A. locrosanosa, H. C. [Togropogeuxmuii, 2019
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PHCKOB, pa3paboTaHHas Ha OCHOBE PE3YJIbTATOB aTTECTALUU PabOYMX MECT IO yCJAOBUSAM TPYZA, ABJIAETCS
ONTUMAJIbHBIM pPelleHueM i1 00beKTUBHON OleHKN HPOo(deCcCUOHANbBHBIX PUCKOB Ha IPOMBIIIIEHHBIX
oObeKTax.

LENb

Orenka ¥ CHUKEHME PUCKOB BOSHMKHOBEHUsS ONACHBIX CUTYyaIlMii Ha pabouYMX MeCTax IPOMBINLIEHHBIX
00BEKTOB MTOCPEACTBOM IIPOTHO3UPOBAHKS IIAPAMETPOB COCTOSIHIS POU3BOACTBEHHON Cpejbl, OMACHBIX
CUTyalluil U OMACHBIX 30H.

OCHOBHOW MATEPUAN

Pemnrenvie 3asaun mpOTHO3MPOBAHUS MAPAMETPOB COCTOSHUS MPOU3BOACTBEHHON CPE/bI, OMTACHBIX CUTY-
anuit ¥ OTMACHBIX 30H TOCPEICTBOM ONEHKH MPOMECCHOHATHLHBIX PUCKOB ST KOHKPETHOTO Pabodyero Mecra
HAYMHAETCS C MOATOTOBKH Psijia ClleHApUeB, COCTOSIUX U3 ONPE/eJeHHBIX MEPOIIPUSATUI 110 CHUIKEHUIO
BPEIHBIX U OMACHBIX MPOU3BOACTBEHHBIX (haKTOPOB JJist KaxkJ0ro pabouero mecra [4].

B ocHoOBe pa3paboTKu clieHapheB UCIOJIb3YIOTCS IIPOTOKOJbI HHCTPYMEHTAIbHBIX M3MEPEHUIN BPEHBIX
U OIACHBIX TIPOU3BOACTBEHHBIX (DAKTOPOB U IPENIOKEHUS U3 YTBEPKIEHHOTO PYKOBOIUTENEM MPEATIPUI-
THUSI IEPEYHsT MEPOIIPUATHUI 10 YJIYUIIEHUIO U 03[0POBJIEHUIO YCIOBUI TPyAa.

MHokecTBa MEPOTIPUSATUN [BYX PAa3JIUYHBIX CIIEHAPUEB MOTYT IIEPECEKATHCS, HO He MOJHOCThIO. [Ipe-
JlaraeMble CIleHAPUU TIPOBENEHUST MEPOTIPUSATHH TOJKHBI YAOBJIETBOPSTD IKOHOMUYECKUM, COIUATHHBIM,
IOPUANYECKUM U TPOYNM OTPAHUYEHUSAM JIJIST MCCTIEYEMOTO TPOMBITIIIEHHOTO 00bekTa. Kaskmoe Mepomnpu-
SITHE BHOCHT OTIPEIETIEHHBIN BKIA/ B CHIKEHUE TPOPEeCCHOHATEHOTO PUCKA M0 KAKUM-JTHO0 TPOM3BOICTBEH-
HBIM (haKTOpaM, a COBOKYITHOCTb MEPOTIPUATUIN — CIleHAPUI — JIaeT KOMILIEKCHOE M3MEHEHWEe YCIOBHIl TPya
Ha paboueM MeCTe, TO eCTh CHIKEHUE YPOBHS MPOGMECCHOHAIBHOTO PUCKa [4].

PaccmoTpum periierie 3aa9n CHIKEHUST YPOBHS MPOMECCHOHATHHOTO PUCKA MPU 00CTY/KUBAHUT KOM-
TJIEKCa COOPYKEHUH [IJIsT OUMCTKY TTAXTHBIX BOJ Ha MPUMepe pabodero Mecta OmepaTopa O4UCTHOTO 0060-
pyznoBaHus. VICXOMHBIME JaHHBIMU SIBJISTIOTCSI PE3YJIbTAThl aTTECTAIMN pabovyero Mecta OlepaTopa O4uc-
THOTO 060PYZOBaHUs 110 ycaoBUsAM Tpyaa (Tabi. 1).

Tabauua 1 — PesynbraThl OLEHKU YCJIOBUI TPy/a ONepaTopa OUMCTHOTO 000PYAOBAaHUS 110 CTENEHU BPEIHOCTH U
OIIACHOCTH

Kaaccst yenoBuii Tpya

ONTUMAJIBHBIM | JIOIYCTUMBIN BPEHBIN OIIACHBIN

1 2 3.1 3.2 3.3 3.4 4
XuMuyeckKue +
buonornyeckune
Dusnyeckne:
LIyM +
Bubpanus +
nH(dpa3ByK +
YJIbTPa3BYK +
HEMOHU3UPYIONINE N3TyIeHUT
MOHUBUPYIOIINE UJIYIEHUST
MUKPOKJINMAT +
atMocdepHoe naBieHne
OCBECIICHHOCTD +
MOHM3AIMs BO3/IyXa
TSIKECTDb TPpyaa +
HaMPsKEHHOCTD TPy +

DakTopbI POU3BOACTBEHHON
Cpebl ¥ TPYZOBOTO TIpoIiecca

BBemem GammbHoe o603HAYEHIE KIACCOB YCIOBHUIT TPy/Ia sl OMEpaTopa OYNCTHOTO 060pyaoBanust (Tabr.
2).

Paspaboraem crieHapuu 1O KaKAOMY (haKTOpPy MPOU3BOJACTBEHHON CPEBI U TPYAOBOTO MPOIECCa, OTHE-
CEHHOMY K KaTeropuy BPEAHbIX WJIM ONACHBIX 110 pe3yJibTaTaM OIleHKU YCJOBUI Tpy/a ollepaTopa OYUCT-
HOTO 000pyIOBaHMs. BBIMOMHUM 9KCIEPTHOE OTEHMBAHIE BIMAHUS CIleHAPUEB Ha KJIACC YCJIOBUE Tpyaa

(tabm. 3).
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TaGauna 2 — IlIkana KIaccoB yCJAOBUHA TPyaa

Kiace ycaosuii Tpyzia 1 2

3.1

3.2

3.3

3.4

Babnoe o6o3nauenue 1 2

3

4

Ta6muua 3 — OueHka BO3J€eiiCTBUS MEPONIPUSTHUI U CIIEHAPMEB HA BPEIHbIE U ONAaCHbIe (hAKTOPHI IPOM3BO/CTBEHHO

CPeJbl ¥ TPYLOBOTO MPOIECca OMepaTopa OUMCTHOTO 060PYA0BAHYS

Crienapun

Xumu-

yecKue

(haxro-
pbl

Duszn-
yeckue
axro-
pBI
(urym)

Dusu-
JecKue
daxkro-
pBI
(BuGpa-
11st)

Duzn-
YecKue
akTopbl
(MUKPOKJT
nMar)

Duzn-
YyecKue
axropst
(TsKECTD

TpyZa)

1

3

4

5

6

Cuenapwuii 1. Meponpusarus s paxkropa
«Xumnueckuii paxkrop»

1. ABromMaTuzanuMsg W MeXaHU3alMUSI ~ MPOIECCOB,
COITPOBOK/IAIONIIXCSI BbIIEJIEHUEM BPE/IHBIX BEIECTB

2. COBepH_IeHCTBOBaHI/Ie TEXHOJIOTUYECKUX ITPOIECCOB

3. COBCDH_[CHCTBOBaHI/IC KOHCTPYKIIMHN O60pyI[OBaHI/IH

4. YcTpOHCTBO MeCTHOW BEHTWJISIIUU 7 YAAJIeHUs
BPEIHBIX BEIIECTB HEMOCPEACTBEHHO OT MeCT WX
o0pasoBaHus

5. OGecniedenne  00CIyKUBAIOIIEr0  TIEPCOHAIA
KOJUIEKTUBHBIME  (00IIeOOMEHHAsT ~ BEHTWJISIIASA) W
VHAWBUAYAJIbHBIMU CPE/ICTBAMU 3alllUThI (CHeHO/Ie)KI[a,
AQHTUTOKCUYECKHEe  T1acThl, OYKM, [IJEMbI, MACKH,
dbunbTpyrolmme W MB0JUPYIONIHE  TIPOTHBOTA3HI,
pecrupaTopsl)

Cuenapuii 2. Meponpusitus st daxropa <Illym»>

1. CrpouTeapbHO-IIJIAHIPOBOYHBIE MEpPOIPUATHS
(pasMenierue 06bEKTOB Ha IPOMBILNLICHHbBIX [LJIOMIANKAX,
o0benHEeHNe TITyMHBIX 0OBEKTOB B eUHbIHA OJIOK, BHIOOD
CTPOMTEJIbHBIX MATEPUAJIOB, O3€JIEHEHHUE)

2. CaHnTapHO-TUTHEHNYECKIe MepONpHATHs (yAaTeHHe
pabounx MecT W3 IIYyMHBIX 30H, [ePelUIaHUPOBKA
MOMEIIEHNH, TOTOMHUTENbHBIH OT/ABIX PAOOYINX IIYMHBIX
IIPOU3BOJICTB)

3. YMeHbIleHWe ITyMa B CaMOM HCTOYHHUKE 3a CYeT
N3MeHeHNS KOHCTPYKIINT 060pyIOBAHIIST i
TexHoJorun  (yBeJMYeHHe JKeCTKOCTH KOHCTPYKIINY,
3aMeHa MeTalla Ha I[UIACTMACCHI, 3aMeHa 3y0dYaThix
nepesiad Ha QPUKIMOHHDIE, BBEAICHIE CMA3KH U T.JL.)

4.  IlpumeHeHue  2KpaHOB  (3BYKOIIOIJIOIIAIONINX,
3BYKOM3OJUPYIOIINX ) U LIYIIATETEN

5. Tlpumenenue CpeiCcTB WHAWBULYATHHONU 3alUTHI
(HAYTTHUKY, MIJIEMbI, BKJIJIBIIIN )

Cuenapuii 3. Meponpusitus 1is pakropa «Bubpauusi»

1. YMeHblICHNE YPOBHA BI/I6paL[I/II/I B CaMOM MCTOYHHUKE 3a
CYeT COBEpPHIEHCTBOBaHUS KOHCprKLII/Iﬁ MalllMH M
ITpOIIEeCCOB

2.  BuGpomemmnduposanue  (BUOPOIOIIONEHHE) — —
UCIIOJIb30BAHNE  KOHCTPYKTHBHBIX ~ MaTepHAToOB ¢
GOJIBIIUM ~ BHYTPEHHHM  TPEHWEM, HaHeceHHe Ha
BUOPUPYIOLIHE  TIOBEPXHOCTH  CJIOS  YIPYTOBSI3KHUX
MaTepHanoB, OOJAMAONNX OOMBIIUMHI TIOTEPSMU  Ha
BHYTpeHHee TpeHue (IIIACTMACCHI, JIEPEBO, PE3NHA)

3. Bubpomsossimust TpH  MOMOIIM  YCTPOHCTBA
aAMOPTU3ATOPOB, T.€. BBEIEHIE B KOTEOATEIBHYIO CUCTEMY
JIOTIOJTHUTEJIbHON YIIPYTOii CBSI3U
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OxoHyaHue TabauLbl 3

1 2 3 4 5

6

4. AKTBHas BUGPO3AIUTA — BBEIEHUE JOTIOJTHUTENBHOTO
MCTOYHWKA SHEPTHH, OCYIIECTBIISIIONIEr0 0OPAaTHYIO CBSI3b -0,5
OT H30JIMPYEMOTO 0OBEKTA K CHCTEME BUOPOU3O0JISIINN

5. CpecTBa MHANBHYalbHOMN 3amuUThl (00yBb, MEPYATKH,
HaKJIaJIKU, a]ITI/IBI/I6p3.LH/IOHIIbIe I104cCa, TIOAYIIKH,
NPOKJIAAKK, BuOporacsmme KOBPUKH, BuOporacsiias
06yBb)

6. Pexxum Tpyaa u orabixa (He 6osee 2/3 pabodeil cMeHbI
neiictue BUOpaIum), HePePbIBHI, €XKero/iHble
Me/IUIIMHCKHEe OCMOTDBI; COIMUAJIbHO-TUTUECHNYECKUE
MEPOIIPUATUA

Cuenapuii 4. Meponpusitus /s pakropa
«Muxkpokaumar»

1. YcTpanenue nCTOYHUKA TETJIOBBIIETEHN I -1

2. YCTpPOWCTBO 3alMTBl  OT TEIJIOBOM  pajaualiuu
(TorJiomaone W - OTPAXKAIONIMe CTAllMOHAPHBIE ¥ -0,5
IIOJIBM’KHbIE 9KPaHbI)

3. Tlpumenenue cpeacTB 06JIerYaloniX TEMI00TAaYy Teja
yeJioBeKa (mecTHOE KOHIUITUOHUPOBAHME, -1
WCIOJIb30BaHNE BO3AYIITHOTO IyTIA)

4. VuawBuayanbHas 3sammTa  (CHENOJEeKIa M3 CYKHQ,
GpeseHTa, IUIATBI 13 BOWJIOKa, (peTpa, crenobyBsb, 04KK CO -0,5
CBETO(MUIbTPAMU)

Cuenapuii 5. Meponpusitust misi ¢gakropa <«TsrecTb
Tpyaa»

1. Ob6ecueuenne coboneHns pexkuMa pabodero BpeMeHn
U BPEMEHU OT/[bIXa, OPraHu3aIust nepepbBoB yepes 1,5—2
yaca paboThl, MPOJIOJKUTENLHOCTBIO He MeHee 10 MUHYT
KasK/IbIi

Cuenapuii 6. KommiekcHbiii  (BkioyaeT  Bce

-5 —4 -3 -3
MeponpusTHs ciueHapues 1-5)

-1

CocTaBuM TIPOTHO3bI MPO(ECCUOHANBHBIX PUCKOB /s KAXKIOTO U3 CIEHAPUEB, IPOCYMMUPOBAB Gaslib-
Hble OIIEHKU BO3JEHCTBUS CIIEHAPUEB C Pe3yJbraTaMM aTTecTannu pabodyero Mecra (TeKyliee COCTOSHME)
(tabm. 4). JInst yno6eTBa BOCTPUATHS OaJIIbHbIE 3HAYEHUS TIEPEBEIEHBI B 0003HAYEHUST KJIACCOB YCJIOBUI

TpyZza.
Ta6miia 4 — IIporrosupoBanue po(eCcCUOHATBHBIX PUCKOB OIlEPaTOpa OYMCTHOTO 000PYA0BAHUS
DakTopb! MPON3BOACTBEHHON CPEJIbI M TPYAOBOTO IPoIecca
Dusnueckue:
é <5}
@] <] 5] el
= % =1 ] & © A = =
= 9 = & % ol H o S =) 3] = SS Q
Cuenapuu § E < = g %’ % = 2 = = % E S| Eg| B % ©
=l 5| & | & | &| 2| 52|88 2 |&e| 5|8 & |28
= | = =] 3 3 glegzlEx Q SE| | =g 5 2 o
| g =S | E| 2| 23| 23| £ |2 8|88 ¢ |a&ar
bt LE ) = I3 g S g = § g = § = § 2
) = & =
=
Tekyuiee cocrosinvie | 4 — 3.3 3.2 1 1 — — 3.2 — 2 — 3.1 2
Cuenapumii 1 2 | - 3.3 3.2 1 1 — — 3.2 — 2 — 3.1 2
Cuenapwmii 2 4 | - 1 3.2 1 1 - - 3.2 2 - 3.1 2
Crenapuii 3 4 | - 3.3 1 1 1 — — 3.2 — 2 — 3.1 2
Cuenapuii 4 4 | - | 33 3.2 1 1 - - 1 - 2 - 3.1 2
Crenapwuii 5 4 | - | 33 3.2 1 1 - - 3.2 - 2 - 2 2
Crienapuii 6 2 | - 1 1 1 1 — — 1 — 2 — 2 2
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Uctionb3yss MeTo] cpaBHEHUS aJbT€PHATUB OTHOCUTEJNbHO CTAHIAPTOB, PACCUUTAEM CHUKEHUME yPOBHS
npodeccUOHAIIBHOTO PUCKA TIPU Peayn3alui Kax/I0To U3 cilenapues [6].

[IpucyTcTByOIIME HA JaHHOM paboueM MecTe BPEIHBIE U OMACHBIE TIPOU3BOJACTBEHHBIE (DAKTOPDI OIEHU-
BAIOTCS € TIOMOIIBIO MATPUIIBI MTAPHBIX CPAaBHEHUN, UCNOAB3Ys IKany oTHomeHui [6]. Omenke mopnexar
TOJILKO Te (DaKTOPbI, KOTOPbIe UMEIOT OLEHKY YCJOBUH TPY/a, OTHOCAIIYIOCS K KaTeTOPUU BPeIHOW U (1K)
OTIACHO#, TO €CTh UMEIOIINEe MoKa3aTeJ I HUKe 2 JI0IMYCTUMOTO KJiacca yCJIOBUU TPya.

B tabauie 5 npejcrasieHa oleHKa onacHOCTH (GaKTOPOB JJIs ONepaTopa OYMCTHOTO 060PYIOBAHUS.

Tabmmua 5 — MaTpuiia IapHbIX CPaBHEHUH OIEHOK OMACHOCTH (haKTOPOB JJISl OIIEPATOPA OUUCTHOTO 06OPYIOBAHUS

Xgﬁgjﬁ;ﬁ?e lym Bub6panus Muxpoxaumar TsxecTs Tpyna
Xumudeckre GaxTopbi 1 3 5 5 7
[Tym 0,33333 1 3 3 5
Bubparms 0,2 0,33333 1 1 3
Mukpoxkaumat 0,2 0,33333 1 1 3
TsoxecTb Tpyna 0,14286 0,2 0,33333 0,2 1

[l pacueTa BeKTOpa TIPUOPUTETOB MCIOIB3YETCS CpeHereoMeTprudeckuil moaxos [6]. 3HaueHus Bek-
TOpa IPUOPUTETOB (HaKTOPOB (OIEHKN OTHOCUTENHHON OTMACHOCTH ), pACCUNTAHHBIE KAaK HOPMUPOBAHHBII
BEKTOP CPeJHEreOMETPUYECKUX 3HAYEHUI CTPOK, MPeACTaBIeHbI B Tabuie 6.

TaGauna 6 — Bextop npropuretoB (GakTopoB (OIIEHKH OTHOCHTEIBHON OIIaCHOCTH) I OTIEpaTOpa OYMCTHOTO

060pyI0BaHNs
DaKTopbI TPOU3BOJICTBEHHOI CPEJIBI U TPYIOBOTO TpoIecca O1tenka omacHOCTH

Xumudeckue GaKkTOpbI 0,576638331

Iym 0,237074810

BuGpauus 0,080560118

MuKpokmMar 0,080560118

TsexecTsb TPy 0,025166623

z 1
Ipaduveckn omenka OTHOCHU-
0.7 TeJIbHOM ONacHoCTH (axropon
06 MPOM3BOJACTBEHHON CpeNbl U
’ TPYZOBOTO MpoIlecca MOKET
0,5 OBITh IIPECTABIEHA B BUJE T'M-
Ouenxa 04 CTOTPaMMbI, M300pasKEHHON Ha
omacnocTH () 3 puc. 1, rae BuaHAa HanOOIbIIAT
0n 3HAUYUMOCTDb TTpoheCcCuoHamb-
’ HBIX PUCKOB OT BO3/I€HCTBUS
0.1 B B XUMUYECKUX (DaKTOPOB U ITyMa
0 — pabGouem Mecte. B MeHbImei cTe-
Xummnueckue Iym BubOpamust Mukpoxkiumar — TspkecTh MeHN, HO OTHOCIIINECS K Kare-
(axTophI Tpyna

TOPpUU BPEAHBIX ABJAIOTCA IIPO-

(beCCI/IOHaJH:)HbIe puckm OT
Pl/lcyHOK 1 — O1eHkKa OTHOCUTETHHON OMACHOCTH (I)aKTOPOB LA ollepaTtopa BOSHGIL/,ICTBI/IH BI/I6paHI/H/I, MU-

OYHCTHOTO 060py/0BAHUSL. KPOKJINMATa U TSKECTH TPy/a.

OmeHka OMacHOCTH CI[eHa-
pUeB Mo KaxIoMy (HAKTOPy TPOM3BOAUTCS TIO IMKATE CTAHAAPTOB /IS KJIACCOB ycaoBuit Tpyma (tabi. 7).
OT1eHKN TTKAJIBl BBICTABJIEHBI B COOTBETCTBUU C MPEATNIONOKEHNEM, UTO OMTACHOCTU YCJIOBUH TPyda BO3pa-
CTAIOT B T€OMETPUYECKON IIPOrpeccuy IIpU BO3pacTaHUU KJjacca yCJOBUH Tpy/a.
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Ta6mmua 7 — Illkana cTaHAapTOB IS KJIACCOB YCJIOBUN TPy 1a

Kanacc ycmoBuii Tpyna 1 2 3.1 3.2 3.3 3.4 4
Bamrbaoe o603HaueHne 1 2 4 8 16 32 64

s Texyuiero cocrosuus (taba. 1) u npeasnaraembix crieHapues (1abi. 4) MPOCTABJIAIOTCS OIEHKU B
COOTBETCTBUU €O IKajoi crangaptos (Tabu. 7). [lanee omeHku 1mo Kaxaomy (haxkropy Hopmupyorcs. Pe-
3yJIbTATBI JIJIsk BCEX ClieHapueB ¥ (aKTOPOB MpeACTaBJIeHbl B Tabiuie 8.

Ta6Jmua 8 — O1eHkHN omacHOCTH CIl€eHapueB 110 d)aKTopaM UL OoTiepaTopa O4YUCTHOTO O60py[[OBaHI/IH

Xg)“;g:g;ife Iym Bubpauus Muxpokmumar | TsskecTsb Tpyna
Texyuiee cocrosiHue 0,197530864 0,195121951 0,19047619 0,19047619 0,166666667
Cuenapunti 1 0,00617284 0,195121951 0,19047619 0,19047619 0,166666667
Cuenapuii 2 0,197530864 0,012195122 0,19047619 0,19047619 0,166666667
Cuenapuii 3 0,197530864 0,195121951 0,023809524 0,19047619 0,166666667
Cuenapuii 4 0,197530864 0,195121951 0,19047619 0,023809524 0,166666667
Cuenapuii 5 0,197530864 0,195121951 0,19047619 0,19047619 0,083333333
Cuenapuii 6 0,00617284 0,012195122 0,023809524 0,023809524 0,083333333
) 1 1 1 1 1

Pacuer OIEHKH OMACHOCTHU CIleHapUeB, CHIDKEHHsT YPOBHsI IIPO(ECCHOHATBHOTO PUCKA, JIST OIepaTopa
OYHCTHOTO 000PYIOBAHNUS TPeACTaBIeH B Tabmie 9.

Ta6Jmua 9 — O11eHKH OMTaCHOCTH CIleHapueB CHUKEHUA YPOBHA HpO(l)eCCI/IOHa]IbHOI‘O PUCKa JIA ollepaTopa O4YUCTHOTO

060pyaoBaHus
HaszpaHue ciieHapust O11eHKa OMACHOCTH CIIeHAPUsT
Texytree cocTosinne 0,228664124
Cuenapnii 1 0,114332062
Crienapwmii 2 0,131333052
Crienapuii 3 0,15086206
Crienapuii 4 0,15086206
Crienapuii 5 0,199063682
Crienapuii 6 0,02488296
Y 1

Ouenku onacHocTu ciieHapues (Tabi. 9) ABIAIOTCA OCHOBON I pacyeTa MHTErPaJbHOIO II0Ka3aTeJs
YPOBHS TIPOGhecCHOHATBLHOTO PUCKA R, [4]:
__m
? " max(W,)
rae W, — olleHKa OIIaCHOCTH i-TO CLIEHApuUs;
max(W,) — MakcumanbHas OleHKa OMaCHOCTH CPen BCeX ClleHapues (IIpeiroaras, 4To Bee
ciieHapuu OyayT HalpaBjieHbl Ha YJIydlIeHHe [MapaMeTPOB COCTOSHUS POU3BOACTBEHHOM Cpesl,

CHIIKEHMe 00Mell OMacCHOCTH W BPEHOCTH Ha pabovueM MecTe, 9Ta OleHKa GYIeT COOTBETCTBOBATDH
crieHapuio «Tekyiee cocTostHTE ).

-100 %,

Jlst ynobeTBa pacyeToB 3a OCHOBY TPUHUMAETCST WHTETPATBbHBIH TokaszaTesnsb (Tabi. 10) yposms mpodec-
CHOHAJIBHOTO PUCKA, KOTOPHIH MOKET OBITh PACCYMTAH Ha KasKABIH M3 pa3spabOTAHHBIX clieHapueB (puc. 2).

BbIBOAbI
Ha ocHoBanuu mpoBeieHHbIX UCCJAEIOBAHNI PETIOKEHO PEllleHre 3a/[a4k OIIEHKN U CHVIKEHUSI PUCKOB
BO3HUKHOBEHWS OMACHBIX CHTyannil Ha paGounx MecTax MPOMBINIIEHHBIX 0ObEKTOB.
Hawmyqmix pe3yasraToB MOKHO J0OUTLCS, peann3oBaB «CreHapuit 6 (KOMIUIEKCHBII)», YTO TIPUBEET
K CHU)KEHUIO ypoBHS npodeccuonasbroro pucka ua 89,12 % (8 8,9 pas). M3 cuenapues, CHUKAOIUX
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TaGmuua 10 — Pe3yabraTsl pacuera MHTETPATBHOTO IOKA3aTe/s YPOBHA IPOGECCUOHANBHOTO PUCKA JUJIsI OTIepaTopa
OYMCTHOTO 000PYAOBaHUS

Haspanme crenapust WHTerpanbHbIll TOKa3aTe b ypOB:IH podecCuoOHaILHOTO
pucka Rp, %

Texy1iee cocTosinue 100,00
Cuenapuii 1 50,00
Cruienapuii 2 57,43
Cuenapuii 3 65,98
Cruenapuii 4 65,98
Cuenapuii 5 87,06
Cuenapuii 6 10,88

100

90

80
70

60
Rp,% 50
4
30
2
10 .
0

Cuenapuii Cuenapuii Cuenapuit Cuenapuii Cuenapuii Cuenapuii
1 2 3 4 5 6

(=]

(=)

PPICyHOK 2 - PeSy]IbTaTbI CPaBHECHUA NHTETPAJIBHOTO ITOKA3aTeJIs YPOBHA HpO(l)eCCI/IOHaJIbHOI‘O pucCKa 1mo cliieHapuiaMm
IJIA onlepaTopa OYUCTHOTO O60pyl[0BaHI/IH.

BPEHOE BO3/IEHCTBUE TOJBKO OJHOTO U3 (PaKTOPOB, HauayumuM sipysgercs «Cienapuii 1. Meponpusatus
st haktopa «XuMudeckuit (hakTop» — CHIDKeHMe YPOBHs mpodeccroHanbHoro prucka Ha 50,00 %, uto Ham-
6oJiee aKTyaJIbHO, TaK KaK CyIIECTBEHHOE 3HAUEHHE MPU OLleHKe MTPO(ECCHOHATBHBIX PICKOB B JAHHOM CJIyYae
NMEIT BpeAHbIE TPOU3BOJACTBEHHDBIC (baKTOpr.
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JI. 0. JOCTOBAJIOBA, M. C. IOATOPOJIEIIbKU

SACTOCYBAHHA METO/JIB CHEHAPHOTO ITPOTHO3YBAHHA TA
AHAJII3Y IEPAPXIN JIJId OIIHKU I 3HMKEHHS PU3UKIB BUHNKHEHHS
HEBE3INEUHUX CUTYAIII HA POBOUYUX MICHAX IIPOMUCJIOBUX
OB’EKTIB

JOY BIIO «/lonbachka HallioHaJ bHa aKkajeMis OYAiBHUITBA 1 apXiTeKTypu»

AHotanjis. Y crarTi Ha npukiagi po6ovoro MicIst orneparopa 04ucHOro 06JIaIHAHHS CIIOPY/ IJIsl OUHIIEHHS
MIAXTHUX BOJ PO3IJISAHYTO 3aCTOCYBAHHS METO/Y CIIEHAPHOTO IIPOTHO3YBAHHS [APAMETPIB CTaHy BUPOOHU-
YOTO CEPeIOBUINA 3 MOAAJIBIIAM 3aCTOCYBAaHHIM METO/y aHali3y iepapXill /i OMiHKY i 3HWKEHHS PU3UKIB
BUHUKHEHHsI HeOE3IIeUHNX CUTYAIlill Ha POOOUMX MICISIX IPOMUCIOBUX 00 €KTIB.

Kimo4oBi ciioBa: yMoBH TTpaili, Hebe3MeuHui i MKiAIMBII BUPOOHUYMH (haKTOp, PU3WK, CIIeHAPIl, iepapxis,
TIPOTHO3YBaHHSI.

DARIA DOSTOVALOVA, NICHOLAS PODGORODETSKY

APPLICATION OF SCENARIO FORECASTING AND HIERARCHY ANALYSIS
METHODS TO ASSESS AND REDUCE THE RISKS OF HAZARDOUS
SITUATIONS AT INDUSTRIAL WORKPLACES

Donbas National Academy of Civil Engineering and Architecture

Abstract. In the article, using the example of the workplace of the operator of the sewage treatment equipment
of mine water treatment systems, the application of the method of scenario forecasting of the parameters
of the state of the production environment, followed by the use of the hierarchy analysis method for assessing
and reducing the risks of hazardous situations at industrial sites.

Key words: working conditions, hazardous and harmful production factor, risk, scenario, hierarchy,
forecasting.

IMocrosanosa Jlapps AnekcanapoBHa — Gakanasp kadeapsl Texnocheproii 6ezomacuoctn OY BIIO «/lonbacckas
HAIIMOHAJIbHAS aKAJIEMUSI CTPOUTEIbCTBA M apXUTEKTYpbl». HayuHble MHTEpeChl: aHATIM3 CTENeHN BOSHUKHOBEHUS PUCKA
IIPU TIOI3EMHBIX Pa3pabOTKaxX MOJIE3HBIX MCKOMAEMBIX; MEPCIIEKTUBHBIE MHHOBAIMOHHBIE CIIOCOOBI TA3004MCTKH; TTPOOIE-
MBI CHVKEHUS TIPOU3BOACTBEHHOTO TPaBMaTH3Ma, COBEPIIEHCTBOBAaHIE TEXHOJIOTMH 06PabOTKH MIAXTHBIX BOJI C TIEPCITeK-
THUBOW MOBTOPHOTO MCIIOJIb30BAHUSI BOJIBI M YTHJIU3AIMH YTOJBHOTO IIJIaMa B 9HEPTeTHYECKUX TIETISIX.

Ioaropoxenxuii Hukonait CepreeBuy — KaHANAAT TEXHUIECKUX HAYyK, MOTEHT Kadeapsl TeXHOCHEPHOH 6e30macHOCTH
T'OY BIIO «/loubacckast HalmoHaIbHAS aKA[EMUsST CTPOUTETbCTBA U aPXUTEKTYPBI». HaydHble MHTEpPeCHl: OXpaHa Tpyaa
B CTPOHTEJIbCTBE; TIOBBIIIEHIE dHEPTOA(h(HEKTUBHOCTH YIIPABIEHUS N3MEJIbUNTENbHBIM TI€PEIEIOM TTPOMBINITIEHHOTO ChI-
Db B CTPOMTEJIBCTBE; TOBbIIIEeHIE 9(P(PEKTUBHOCTH yIBTPa3BYKOBBIX METOI0B KOHTPOJISI M IMATHOCTUKY JJis1 00eCIeueH st
Ge30MacHoil IKCITyaTal[ii CTPOUTENBHBIX OOBEKTOB.

Iocrosanosa [lap’a Onekcanapisna — 6axanasp Kadeapu texaocepnoi 6esnexn I'OY BIIO «/lonbachka HalioHagbHa
akajeMis Oy IiBHUIITBA | apxiTekTypu». HayKoBi iHTepecu: aHaI3 CTyIIeHs] BAHUKHEHHS PU3KUKY TIPU i3eMHUX PO3POOKaX
KOPHMCHUX KOIIAJINH; ePCIeKTUBHI IHHOBAIIliHI c1oco0U Ta300YUCTKHU; IPOOIEMY 3HIKEHHST BAPOOHUYOTO TPABMATU3MY,
B/IOCKOHAJIEHHSI TEXHOJIOTIT 0OPOOKY IIAXTHUX BOJI 3 IEPCIIEKTHBOIO TIOBTOPHOTO BUKOPUCTAHHST BOJIU Ta YTUJIi3allii By TiJib-
HOTO IIJIAMY B €HepreTUYHUX ITiJISIX.

IMoaropoaeupkuii Muxosa CeprifioBuY — KaHIM/IaT TEXHITHUX HAYK, TOTEHT Kadeapu Texuochepnoi besmexu 'OY BITO
«Jlonbacbka HallioHaIbHA aKkaieMist OyAiBHUITBA i apxiTekTypu». HayKoBi iHTepecu: oXopoHa 1pali B Oy i BHUIITBI; TiABU-
MEHHS eHepProeeKTUBHOCTI YIPaBIiHHS TOAPIGHIOBATEHUM MEPEIIJIOM TPOMUCIOBOI CUPOBUHK B OYAiBHUIITBI; MiABU-
IeHHs e(hEeKTUBHOCTI YIBTPA3BYKOBUX METO/IIB KOHTPOJIIO 1 IarHOCTUKH JIJIst 3abe3TeveH s 6e3MmeuHoi eKcIryarartii 6y 1i-
BEbHUX 06 €KTIB.

Dostovalova Daria — Bachelor Technosphere Safety Department, Donbas National Academy of Civil Engineering and
Architecture. Scientific interests: analysis of the degree of risk in underground mining; promising innovative methods of
gas treatment; problems of reducing industrial injuries, improving the technology of treatment of mine water with the
prospect of re-use of water and utilization of coal sludge for energy purposes.

Podgorodetsky Nicholas — Ph. D. (Eng.), Associate Professor, Technosphere Safety Department, Donbas National
Academy of Civil Engineering and Architecture. Scientific interests: labor safety in construction; improve management
efficiency crushing redistribution of industrial raw materials in construction; improving the efficiency of ultrasonic
methods for monitoring and diagnostics to ensure safe operation of construction projects.
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JIOHEACCKOH HAIWOHANBHO AKATIEMIM CTPOUTENBCTBA W APXMTEKTYPRI

VK 681.3.06:624.012.45.04

A.C. BOJIKOB, J. P. MPOKOMEHKO, A. 0. MO3rOBOW, A. A. XXYJib

FOY BMO «[oHbacckas HALUMOHANbHAS OKABEMMS CTPOUTENLCTBA M APXUTEKTYPbI»

UCCNEAOBAHUE HAC KOHCTPYKLUIMA BALULEHHOW FrPAAUPHU
BbICOTOM H = 150 M C YYETOM AEACTBUTENIbHOIO PE)XMMA
PABOTbDI

AuHorauus. [IpesicTaBieHbl pe3yJIbTaThl aHATN3a COMOCTABUTENBHBIX PACYETOB 0G0IOUKH KeTe300eTOHHOI
6amenmoii rpagupau H=150 M 3yesckoit TAC ¢ yueToM AefiCTBUTEILHBIX PEKIMOB IKCILIYaTAITMN TIPH
COBMECTHOM BO3/IEHICTBUM CHJIOBBIX 1 TeMIepaTypHBIX Bo3/elicTBNi. BeIsBIeHO BANSHIE COTHETHON pa-
IVANUU ¥ IPYTHX BO3AEHCTBUI Ha HAPSUKEHWS B BEPTUKAJIBHBIX U TOPU3OHTATHHBIX CEUEHISIX 110 BBICOTE
coopyxkenus. Boimosnena omeHka cTelenn BJANSAHUSA Pa3JNYHBIX (PaKTOPOB HA MPOYHOCTD U HALEKHOCTD
060J10uKK GalleHHON rPajUpPHU.

Kimouessbie cioBa: GanteHHast TPANpH, TPOYHOCTD, TehOPMAIINH, TEXHOJIOTHIECKHE PEKUMBI PAOOTHI, COJI-
HeYHast paauaIiis, HeCymas crmoCcoOHOCTD, HaleKHOCTD.

Barrennbie kejre300eTOHHBIE TPAJAUPHU OTHOCSITCS K COOPY’KEHUSIM TIOBBIIIEHHON KaTerOpHy OTBETCTBEH-
HocTU ¥ paboTatoT B ycaoBusx ciaoskHoro HIC mpu cOBMECTHOM BO3AEHCTBUE CHJIOBBIX M TEMIIEPATypPHO-
BJIQKHOCTHBIX BozfeiicTsuii [1, 2, 13]. IIpu atoMm [eiicTBUTENbHBIE PEKUMBI PAOOTHI COOPYKEHUN 10 pe-
3yJIbTaTaM JJIUTEJbHBIX HaOOAeHUH [4, 5], B TOM YHCJIE ¢ yUETOM KIMMATHUECKUX BO3AEHCTBUN JIJIst JaHHBIX
COOPY’KEHUH € YIEeTOM JIJINTESBHOTO TIEPUOia SKCILIyaTalluu cyiiecTBeHHo BusiiorT Ha ux HJC u tpeGytoT
UX ydeTa IPH OIEHKEe HECYMIel coCOOHOCTH JIJIsT YCTAaHOBJIEHUsT Ge30IacHOM paboOThl B COCTaBE KOMILIEKCA
T3C. HopMaTruBHBIE METOAMKK pacuéra OGalleHHBIX COOPYKEHMIT TOM0OHOTO THIIA, OCHOBAaHHbIE HA pacdé-
TE IO JIOMyCKaeMbIM HAIPSKEHMSIM, JIaBHO YCTapesiu U He MO3BOJISIOT JocToBepHO oneHuTh nux HJIC ¢ yue-
TOM JIeHICTBUTEJBHBIX PEKUMOB aKciryaTanuu [1, 2, 13]. B nacTosmie BpeMsi ITUPOKO TPUMEHSIOTCS TIPO-
rpaMMHBIEe KOMILIEKCBI, OCHOBaHHBle HAa MK, KOoTOpBIE MO3BOJSIOT yU4eCTh U TPOAHAJTU3ZNPOBATH
paccMaTpuBaeMble BAUSHUSA KoMIUTekca GakTopoB [4, 7, 8, 12].

[lepi0 TAHHBIX TEOPETUUYECKUX MCCITEOBAHWI SABJSETCS BBHIOJHEHUE aHAIN3a HATPSKEHHO-1ehOpMU-
POBAHHOTO COCTOsTHUSE 060J10uKn GaterHoi rpagupan Ne 2 3yesckoit TOC Boicoroit 150 M ¢ yuérom mpo-
€KTHBIX ¥ JE€HCTBUTENBHBIX TEXHOJOTMYECKUX PEKUMOB PAGOTHI U KJIMMATHYECKUX BO3/AEHCTBUI.

B kauecTBe 06bEKTa UCCTEAOBAHNET PACCMATPUBAIOTCS KOHCTPYKIIMU 000JI0UYKE GAlIEHHO JKeTe300eTOH-
uoii rpagupuu Ne 2 3yesckoit TOC Beicotoit 150 Merpos, moctpoennoit B 1993 r. MakcumasibHbIN [uaMeTp
000JI0YKK B YPOBHE HUKHETO OMOPHOTO Kosblia — 117,5 M, iuaMeTp B BepxHeil yacTu Ha oM. +150,0 M —

74,7 m. TosmHa 060JI04KY 10 BbIcoTe epeMerHast oT 1 170 MM B ypoBHe KoubIta 10 160 mm. Barnss onmpa-
€TCs1 Ha OTIOPHBIN JKeJIe300€TOHHBII KOHTY], OINEPThIil Ha 44 mapbl COOPHBIX JKeJ1e300€TOHHBIX KOJIOHH-pAC-
kocoB 900 mMM. B BepxHell YacTH BBIIOJHEHO KOJBIO KeCcTKOCTH ToImuHOH 200 MM. O60/I0uKa BBITSKHOM
GalllHK BBIIOJHEHA M3 GeTOHA MAapKH 1o mpovyHocTH Ha cxkatre M400 (B30). ApmupoBatue xeje300eToH-
HOIT GaIleHHON TPaMPHU BBITOIHEHO ABYXPAXHBIM. KoahhuimeHT apMUPOBaHIS —COCTABJSET: B MEPUINO-
nanbHoM Hampasiennu p = 0,010+0,020, a B koabiesom p = 0,015+0,018.

Haburonerns 3a 06004Kkoil coopyskeHus BoinoHsmch crnennanucramuy CHITIL CBUC npu JouHA-
CA B nepuog ¢ 1999 r. mo 2009 r u HamIK oTpaskeHne B mybnuKkausx [4, 5, 6]. To pesyabrataM JaHHBIX
MCCTIeIOBAHNI OMpesiesieHbl OCHOBHBIE 3aKOHOMEPHOCTH M3MEHEHTIST ICCJIelyeMbIX TTapaMeTPOB B Pa3HbIE
Teprofbl rofa. BeIsSABIEHO, UTO OMHOCTOPOHHUN COJMHEUHBINI HArpeB OKA3bIBAaeT CYIIECTBEHHOE BIMSIHUE Ha
pacmpezieseHIle TeMIIEPATyphl 0 MEePIMETPY COOPY’KeHUS B BepxHell yacTu. TemmepaTypHBIN mepeman
MeX/y HaTPeBaeMO COJHIEM U TEHEBOW CTOPOHAMM TIO TOJIIHMHE 060JOUKU cOCTaBua B cpenneM 5 °C, a

© A. C. Bousikos, /. P. IIpokonenko, . O. Mosrosoii, . A. XKy, 2019

72



Mceneposanne HOC koHcTpykunit 6awerHo rpapmnpm Beicotont H = 150 M ¢ yyeToM AeiCTBUTENLHOTO pexuma paboTsl

Pucynok 1 — IIpocTpaHcTBeHHas pacdeT-
Hast cxeMa 000JI04KU GallleHHOW IpajupHu
H =150 m (111 387 — y3J08,

110 680 — amemeHTOB).

SIM, a TakKe TeMIlepaTypHBI HarpeB B

COJTHEYHOU paguanuu [5, 6].
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MaKCHUMaJIbHBIH Tlepernaj| TeMiepaTyp HarpeBa COJTHEUHON U Te-
HEBOW CTOPOH TI0 MEPUMETPY OOOJIOYKU Ha YPOBHE BepXHEro 00-
pe3a nocruran 8 °C.

Jlnsa pacuera coopyskeHus: OblIa TOCTPOEHA TPOCTPAHCTBEH-
Has pacuérHas cxema ob6osouku Gamenuoi rpagupuu B 1K
«LIRA-CAIIP 2017» corsacHO JJaHHBIM TeOMETPUYECKOH Xapak-
TEPUCTUKKM MCXOAHOTO pabodyero MpoeKTa U PesyJibraTos obcJie-
nosanud. [lo mepumeTpy B OJJHOM TLJIOCKOM TOPU3OHTAJIBLHOM Ce-
yennu 060J0YKa pasgeneHa Ha 60 3JeMEHTOB ¢ IIaroM IO
okpy:kHOCTH 60,110 BBICOTE COOPYKEHHE PazbuTo ¢ marom 500 Mm
(puc. 1).

Ha ocHoBaHWM MPOEKTHBIX U 9KCIEPUMEHTAIBHO-TTOJYIYCHHBIX
JTaHHBIX C(POPMUPOBAHBI TPU TEXHOJOTMUECKUX PEKUMa PAOOTHI
COOPYKEHUS: « SUMHUI PEKUM-TIPOEKTy, «JIeTHUH pekuM» u
«3uMmuui pexxumy» (puc. 2). Taxxke chopMupoBaHa cxema paciipe-
JleJIeHUs TeMITepaTyPHBIX TIEePenajioB IPU OJJHOCTOPOHHEM COJI-
HeyHoM Harpese (puc. 3).

[Tpu pacueTe coOpysKeHUS YUUTHIBAIHUCH CJAELYIONINE HATPY3KH
U BO3JIEUCTBUSI, MPEAYCMOTPEHHbBIE PAOOYNM MIPOEKTOM, a TaKKe
TeMIIEpPaTypHbIe BO3AEHCTBUS COTJACHO Pe3yJbTaTaM UCCIe/0-
BaHWiT: cOGCTBEHHBIN Bec cTpouTenbHbiX KoHCTpyKIuit (IT), mo-
JIe3HbIe Harpy3Ku Ha TexHojorndeckue miomajaku (K), cuerosas
Harpys3ka Ha TexHojgormuyeckue muomanku (K), BeTpoBbie
Harpy3ku (K), TexHosornyeckue Harpy3ku (TeMIepaTypHBIi
HarpeB B 3UMHUU W TIEPUOJ] COTJIACHO HATYPHBIM UCCJIE0BaHU-

3UMHUI MepUoj corjacHo pabouero mpoekTa) [5, 6], BosaeiicTBue

150 ﬁ%K* 150

100 ‘ 100 3=

M B) H_,M
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2
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© — TeMmriepatypa 110 Hapy:KHOIl Tpann obosouky, °C; M — TeMmepaTypa Mo BHyTpeHHell rpan u 060m0ukn, *C;
— TeMmepaTypHbIi rpaauent, “C.

Pucynok 2 — Tpaduku pactpeneseHust TEMIIEpaTyp Mo BeICOTE 000JOYKN COOPYKEHUS TS PEKUMOB: TIPOEKTHOTO
«3UMHUI PEKUM-TIPOEKT> (), MO HKCMEPUMEHTATBHBIM TAHHBIM JIJIsI «<3UMHET0 peskuMas (6) M «JIeTHero pexumas (B).

[Tporpamma mccienoBanmii BKaoUana: 1 — MOJAThHBIN aHANW3; 2 — pacyeT CTBOJIA COTJACHO JAHHBIM
HCXOHOTO TIPOEKTa; 3 — TO Ke C yUeToM paboThl ¢ 1-M razoxomoM; 4 — pacuer ¢ yuetoM paboTsi ¢ 1-M razo-
XOZIOM U HavanbHBIM KperoM (126,3 mm); 5 — pacder ¢ yuetom paboThl ¢ 1-M ra30Xx00M, HAYATBHBIM Kpe-
HOM U BO3/leliCTBHEM COJIHEUHOH pajiualini.
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180 Tald < N3 pe3ysbraToB IMHAMMYECKOTO pacuy€Ta MoJydeHbl JaHHbIe O Iepuojax
sl L4 l U 9acToTax COOCTBEHHBIX KoaebaHuil 000I0UKHY, IIPeCTaBIeHHbIX B TabIu-
X 1e. Y4uThiBaeM IepBble BoceMb (POpM KoieOaHuii, T. K. IpeaeabHoe 3Hade-
140 4—
o e X TaGauna — [leproapl 1 9acTOTHI COOCTBEHHBIX KOMeOaHUi 060J0YKN GalIeHHON
- l rpagupHU
100 4—
20 4 X Ne Cobcr. = Hacrorst Iepuox
ol dopMbI 3HAYEHUST I()g;u‘;i;mm Yacrora (I'r) (o)
' 1 0,184 5,436 0,865 1,156
40 2 0,184 5,437 0,865 1,156
20 3 0,181 5,523 0,879 1,138
. l . 4 0,181 5,524 0,879 1,137
" 10 36 s ap 5 0,162 6,174 0,983 1,018
6 0,162 6,177 0,983 1,017
Pucynok 3 — I'padux pacmpe- 7 0,146 6,830 1,087 0,920
NeJIEHNs TEMTIEPATyp MO 8 0,146 6,830 1,087 0,920
OKDYKHOCTH 0600UKH 9 0,144 6,949 1,106 0,904
COOpYysKeHusd ot BOSZ[eﬁCTBHH 10 0,144 6,950 1,106 0,904
COJIHEYHOU paJgualinun.
yC]IOBHbIe 0603Ha‘leHHH C
puc. 2. HI€ YaCTOThI COOCTBEHHBIX KOJIEOAHUIT JIJIST COOPYsKEHUs TTO0OHOTO THIIA He

nosxHO mipeBbimath 1,1 T [1]. KpoMe aToro coopy:keHne mMeeT CIOKHBIE

(opMmbl Kostebannil n3-3a GONBLUIMX Pa3MEPOB B ILJIaHE ¥ KPUBOJMHEHNHOCTH 0OOJIOUKH.
3HaueHUs MPOJOJIbHBIX cUJI N OT COOCTBEHHOTO Beca He MPEBBIMIAIOT JIJIST BEPTUKATBHBIX CKUMAOINX
nanpsokenuit Ny = —2 225 kH u ropusontanpubix Nx = —638...+58 kH (puc. 4). [Ipu atoM OHE COCTAaBISIOT
He 6osee 95 % nyst Ny u 7 % nist NX OT CyMMapHBIX HAIPSLKEHUIL,
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Pucynok 4 — Ipaduku usMeHeHUsT HAIPSDKEHUI B TOPU3OHTAIBHBIX M BEPTHKAIBHBIX CEYEHUSIX OT COOCTBEHHOTO Beca
coopyxennus: Ny (a) u Nx (6).

Ot zeficTBUSI BETPOBBIX HArPy30K BO3HUKAIOT PACTATUBAIONINE BepTUKANbHbIe Ny HANMpPSKEHUs, KOTO-
pble JOCTHUTAIOT /Il HABETPEHHOU ¥ MOABETPEHHOM rpaHell o6ostouku 2 685 u 913 kH coorBercTBEHHO, a

rOpHM3OHTAIbHBIE HAaNpsKeHnus cocrasistior 311,5...—-356 xkH (puc. 5).

BOS,ZIGfICTBHe TEeXHOJOTHIECKOM Cpeabl Ipu peKnMe «3UMHAN PEXUM» NPUBOAUT K BO3SHUKHOBEHUNIO
CJIOJKHOTO HAlIPAKEHHOTO COCTOAHUA B oboJsiouke. BennmynHue TOPpM30HTAJbHBIX HaHpH)KeHI/IIL/,I JOCTUTAIOT

Nx =935 kH (puc. 6).
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Mceneposanne HOC koHcTpykunit 6awerHo rpapmnpm Boicotont H = 150 M ¢ yueToM AeiCTBUTENLHOTO pexuma paboTsl
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Pucynok 5 — I'padbuku n3MeHeHUs] HATIPSDKEHNI B TOPH30HTAJIBHBIX M BEPTHKAIBHBIX CEYEHUSIX OT BETPOBBIX HATPY30K C
maBeTpenHoit (1) u moaserpentoii (2) cropom: Ny (a) u Nx (6).

a) 6) B)
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Pucynok 6 — I'padukyn u3aMeHeH s HaPSKEHNE B TOPU30HTANBHBIX U BEPTUKAJIBHBIX CEYEHUSIX 06OJOUKH OT TEXHOJIOTH-
4eCcKOi Harpy3Ku TpH peskuMe «3UMHUN peskuM»: Nx (a), 1 Mx (6), My (B).

Bemmunnbl BepTUKATBHBIX HATIPSSKEHUN 1TpH peskuMe «/lemuutl pexcums» nocruraiotr Ny = 632 kH, a ropu-
3oHTaNbHBIX Hanpskenuit — N =1 009..—-2 455 kH B mecTe conpsizeHust ¢ ONOPHBIM KOHTYpoM (puc. 7).
BesimuuHbl BePTHKAIbHBIX HAIPSKEHUI IPH peskuMe «3UMHMIT PeskuM — npoekT» gocturaior N = 356 kH,
a ropusonTaIbHbIX Hanpskenuii — N = 1 875..-6 995 kH B MecTe conpsikeHus ¢ OnopHbIM KOHTYPOM (puc. 8).
BoszeiicTBre coTHeYHON pagualiyl MPH HEPaBHOMEPHOM paclpe/eJIeHUN TeMIepaTypHOTO TpaaueHTa
IPUBOANT K BOBHUKHOBEHUIO CIOKHOTO HATIPSIKEHHOTO COCTOSTHUS CO 3HAKOIIePEMEHHBIMU TOISIMH Harpsi-
KEHWH KaK B TOPU3OHTAIBHDIX, TAK U B BEPTUKANHHBIX CEYEHUSIX 0OOMOUKU. BeTNUMHBI BEPTUKATHHBIX Ha-
npstkenuit gocturaior Ny = 475..—561 kH, a ropusonranbubix Hanpsukenuit — Nx = 811...-2 900 kH (puc. 9).
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Pucynox 7 — I'padukn m3MeHeHNsT HATPSKEHNH B TOPU3OHTATBHBIX U BEPTUKATBHBIX CEUEHUSIX 0OOJOUKH OT TEXHOJIOTH-
1ecKoil Harpy3ku mpu peskuMe «Jletos: Nx (a), u Mx (6), Mx (8), My (7).
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Pucynok 8 — I'padukn n3MeHeHNsT HAPSKEHNUH B TOPU3OHTAIBHBIX U BEPTUKATBHBIX CEYEHUSAX 0OGOJOUKH OT TEXHOJIOTH-
4ecKO# Harpys3Ku NMpu peskuMe «3umuuil pescum — npoexm»: Nx (a), u Ny (6).

Hanps:xenns oT cyMMapHBIX Harpy3ok (BO37IefiCTBUII) TP COBMECTHOM BO3/IEICTBUU TEXHOJIOTUYECKO-
r0 peknMa «3UMHUN pesKMM» U COMTHEYHOW pagMaliiy 0 HaBETPEHHON U MOABETPEHHON CTOPOHAM 000-
souku (PCH 7) cocraBasior: BepTuKadbHble Hanpsikenus pocturaior Ny = 1 210..—1 410 xH, a ropuson-
TaibHble HanmpskeHuss — NX = 337..—-3 990 kH B MecTe cONPSIKEHNUST ¢ OMOPHBIM KOHTYPOM, M3THOA0OIIHe
MOMEHTBI OT TeMIlepaTypHOro rpaauenta gocruraior M, = 3,6..-380 kHm u My = 47,9..-35,8 kHwm.

Hanps:xenns oT cyMMapHBIX Harpy3ok (BO37IefiCTBUII) TP COBMECTHOM BO3/IEHICTBUU TEXHOJIOTUYECKO-
0 peskuMa «Jlemuuil pexcum» N COMHETHON PAUAIMN TT0 HABETPEHHOW U MOBETPEHHON CTOPOHAM 060JOUKY
(PCH 8) cocraBisioT: BepTukajdbHble Hanpsikerus gocturaior Ny = 1391..—1 400 xH, a ropusoHTa bHbBIC
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Mceneposanne HOC koHcTpykunit 6awerHo rpapmnpm Boicotont H = 150 M ¢ yueToM AeiCTBUTENLHOTO pexuma paboTsl
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Pucynok 9 — ['padmky n3aMeHeHusT HAPSUKEHUH B TOPU3OHTATHHBIX M BEPTUKAIBHBIX CEUEHUSIX 0O0JOUKH TPU BO3IeH-
CTBUU cosHeuHol paguaruu: Nx (a), u Ny (6).

nanpsaxenus — N_= 671..-5 510 xH B mecTe conpskenus ¢ OHOPHBIM KOHTYPOM, U3THOATONIIE MOMEHTHI OT
TemIeparypHoro rpaguenta gocruraior M= 9,9..-61 xkHm u My = 26,2..-156 xHwm.

Hanpsoxkennst or cyMMapHBIX Harpy3ok (BO3/1€HCTBUI) TPU COBMECTHOM BO3/IEHCTBUU TEXHOJIOTUYECKOTO
peRMMa «3UMHULL PENHCUM — NPOeKM» 1 COIHEYHON Pajialliy 110 HaBeTPEHHOU ¥ MOJABETPEHHON cTopoHaM 060-
nouku (PCH 9) cocrasistior: BeprukaabHble Hanpspkenus: gocturaiot Ny = 1 214..—1 385xH, a ropuson-
TasbHble HampsokeHuss — Nx = 1 939..—10 010 xkH B MecTe conpsKeHUs ¢ ONIOPHBIM KOHTYPOM, M3THOAIOIIHE
MOMEHTBI OT TeMIIEPATyPHOTO TpajueHTa gocturaior Mx = 8,4..—143,2 kHm u My = 9,2..-302,2 kHwm.

Ananus nonxyueHHbix ganHbix HC 000109KK 1103BOJIsIET CHOPMYIUPOBATH CJAEAYIONIUE BBHIBOIBL:

1. CorsiacHo pesyJibTaTaM pacdyeTa MOJydeHbl HAIPSKEHHs B CEUEHUSIX 000JOUKU IPAJUPHU OT OT/EJIb-
HBIX 3arPy’KeHUi, a TAaKXKe BbissBJIeHA creneHb ux siausuus na H/JC coopyxeHust:

— BepPTHUKAJbHBIE CKUMAIOIIE HAMPSIKEHUs OT COOCTBEHHOTO BeCa COOPYKEHUS COCTABJSIOT He OoJjiee
12,7 % ot npounocT GeToOHA Ha 0ceBoe c:Kate U 95 % OT CyMMapHBIX;

— HaNpsUKEHUsT OT BO3IEUCTBUS BETPA SIBJISTIOTCS OJHOU M3 ONPENEsIONNX HATPY30K C YPOBHEM BEPTH-
KaJbHBIX PACTATUBAONINX HANPsKeHW 710 60 1 110 7 % U1s1 TOPU3OHTATBHBIX HATIPSIKEHUI;

— TIPY «3UMHEM pelcumes TOPU3OHTAIbHBIE CKUMAOIINE HATIPSIKEHMS COCTaBIAsOT He 6ostee 23,4 % ot
CYMMapHBIX;

— TIPU «JIemHeM pejcumes» BEPTUKAIbHBIE PACTSITUBAIOIINE, & TAK)KE TOPU3OHTATIbHDIE CKIMAIOIIIE HAIIPSI-
JKEHUs] COCTABUIIN 10 45 7% OT CyMMapHBIX;

— HauboJiee KEeCTKUM PEKMMOM SKCILIYATAIIMN SIBJISIETCS <3UMHULL PEICUM-NPOEKM> TIPU KOTOPOM BEPTH-
KaJIbHbIE PACTSATHBAIOININE HANPSKeHust gocturaioT 21 %, a ropu3oHTaIbHble CKuMaomue 10 70 % ot cym-
MapHBIX;

— OT COJHEYHOH paZinaliiil BO3HUKAIOT 3HAKOTIepeMeHHble BePTUKANIbHbBIE HANPSIKEHSI, COCTABJSIONIIE
1o 30..40 %, a Takxke ropu3oHTANbHBIE ckUMaIOIIHe 10 29..70 % 0oT cyMMapHbIX.

2. Pesyubratsl pacuera 1o 1-il u 2-if rpynmam 1L ¢. [3] CBHAETENbCTBYIOT, YTO HECyIask CIoCOOHOCTD dJie-
MEHTOB 000JIOYKY TIPU COBMECTHOM JIeICTBUM PACUETHBIX HATPY30K JUJIST E€HCTBUTEIBHBIX TEXHOIOTHYE-
CKUX PEKUMOB 0GecTiedena ¢ poIeHTOM Hcmob3oBanus 72 u 96 % coorBerctBenno (PCH 7, 8). Hecymas
CIIOCOOHOCTD TIPH COBMECTHOM JEHCTBUM «3UMHUL peacum-npoexms> 1 coneuroit paguaiin (PCH 9) e obec-
TeveHa ¢ MPOIEHTOM WMCTIOAb30BAHYS T BEPTUKANBHBIX cedernii 10 168 % (06pas3yioTcst TpemuHbl, 4To
He JOIYyCKaeTCs AJIs TaHHOTO THUTA COOPY:KEHUA ).

3. TIpoeKTHBIN TEXHOMOTHYECKUN PEKUM IKCILIYATAIIMN COOPYXKEHUsS ABJSETCS HamboIee JKEeCTKIM, a
HATIPSDKEHUS TP IAHHOM peskuMe B 2,5—6,0 pas MmpeBbIaloT COOTBETCTBYIONIME 3HAUEHUS [TPU IKCILITya-
TAI[MOHHBIX PEKUMaX.
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4. BpIsBJIeHO, YTO HEPABHOMEPHBII HArpPeB OT COJHEYHOM paauanuu cyiiectBeHHo BausgeT Ha H/IC co-
OpYsKEeHUsI, ITO CBUIETEIbCTBYET O HEOOXOAMMOCTH ydyeTa MAHHOTO BO3AEUCTBUS MPU MX pacyeTe, 4To He
YUYUTBIBAJIOCH IIPU UX ITPOEKTUPOBAHUU paHee.

5. lns 6osee pocroseproii onenkn HJIC coopyskerus HeoOXOAUMO BBIMOJHUTh YTOUHEHUE BETUUMH
HaIPSPKEHUH OT TeMIePaTyPHbBIX BO3AEHCTBUM ¢ yueToM (U3NYecKON HEeJUHEHMHOCTH MaTepUaTOB.

10.
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A. C. BOJIKOB, [I. P. MPOKOIIEHKO, /I. 0. MO3TOBUIA, /1. A. "KVJIb
JOCJTIKEHHA HAC KOHCTPYKIIIN BAIITOBOI TPAJJUPHI BUCOTOIO
H = 150 M 3 YPAXYBAHHAM JIIMCHOTO PEXINMY POBOTU

IOY BIIO «/lonbachKa HallioHaJbHA akageMis OyIiBHUITBA i apXiTeKTypu»

Awnoranisa. [IpeacraBieHi pe3yibTaT aHai3y TMOPIBHAIBHUX PO3PaXyHKIB 060JOHKH 3a/i306€TOHHOI Har-
toBoi rpaguphi H = 150 M 3yischkoi TEC 3 ypaxyBanHsM MiHCHUX eKCILTyaTallifHUX PEKUMIB [TPU CITiIbHIN
Iil CUJIOBUX 1 TeMIlepaTypHUX BILJIKMBiB. BugBieHo BIJIMB COHAYHOI pajiallil Ta iHIIUX BIJIMBIB HAa HAIPY-
JKEHHsI Y BEPTUKAJIBHUX i TOPU30OHTAIBHUX TIepepi3ax Mo BUCOTI cropyau. Bukonana oiiHka CcTyneHs BILIN-
BY Pi3HUX (haKTOPiB Ha MIIHICTh 1 HaAIHICTH 06OJTOHKM GANITOBOI IPAJUPHI.

Kmouosi cioBa: Gartosa rpagupHs, Mil[HiCTh, gedopMallii, TEXHOJOMYHI pesKUME POOOTH, COHIUHA
paziaiis, Hecyya 3JaTHICTb, HAJIHHICTD.
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Mceneposanne HOC koHcTpykunit 6awerHo rpapmnpm Boicotont H = 150 M ¢ yueToM AeiCTBUTENLHOTO pexuma paboTsl

ANDREI VOLKOV, DANA PROKOPENKO, DENIS MOZGOVOI, DANIL ZHUL
RESEARCH OF THE VAT STRUCTURES OF COOLING TOWER HEIGHT OF
150 M WITH THE FEATURES OF VALID SCHEMES OF WORK

Donbas National Academy of Civil Engineering and Architecture

Abstract. The results of the comparative analysis of calculations of a shell of reinforced concrete cooling
tower H = 150 m Zuevskaya TPP taking into account the actual technological schemes of work under the
combined effect of power and temperature effects. The influence of solar radiation and other influences on
the stresses in the vertical and horizontal sections of the height of the structure was revealed. The degree
of influence of various factors on the strength and reliability of the cooling tower shell is estimated.

Key words: cooling tower, strength, deformation, technological modes of operation, solar radiation, bearing
capacity, reliability.
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it HALIWOHATIHOM AKATIENIM CTPOUTENLCTRA W APXHTEKTYPBI
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A.B.MOPO3, B. 5. MAPTLIHOBA

FOY BMO «[oHbacckas HALUMOHANbHAS OKABEMMS CTPOUTENLCTBA M APXUTEKTYPbI»

3HEPTO3®POEKTUBHBIE KOHCTPYKTUBHbBIE PELLEHUS HAPY)KHOM
CTEHbI XKUJ10Iro AOMA C UCNOJIb3OBAHUEM
MOANDPULIMPOBAHHOIO FA3OBETOHA

Annoranus. IlpuBeser pacueTHBIN CPAaBHUTETbHBIN aHATN3 KOHCTPYKTUBHBIX PeleHN!I HApYy:KHOH CTEHBI
Ha YPOBEHDb 9HEProa(h(HOEKTUBHOCTH JKUJIOTO IOMA. YCTAHOBJIEHO, UTO KOHCTPYKTUBHASI cXeMa Hecyllell cre-
HbI, BBIIIOJIHEHHASI 13 MOAU(DUIMPOBAHHOTO ra300eTOHA HEaBTOKJIABHOTO TBEPAEHMSI, [/l KOTOPOTO MpHUMe-
HATACh 30JbHAS c(hepa B KaueCcTBE KPEMHE3EMICTOTO KOMITOHEHTa Ta300eTOHHON cMecH, (BapuaHT 2), aiio-
MUHUEBOI TeTIO0Tpaskatomiell (hoJIbry U TJIUTBI HA OCHOBE AKCTPYAMPOBAHHOTO TIEHOIOJNCTUPOJIA, OTBEYAET
COBPEMEHHBIM TPeOOBAHUAM CTPOUTETHCTBA TI0 YPOBHIO aHeproabdektusrocTu. [IpuBesieHHOE COMPOTUB-
JIeHVe TeIJIoNepeladll OTpakAaoniell KOHCTPYKIINU COCTABISIET Rz“p = 3,77 m>K/Br; koadduiment rer-
JIOTEXHUYECKOI 0JIHOPOIHOCTH cocTaisieT ¥ = 1,00 npu TosmuHe Hapy:kHO# cTeHbl 6 = 0,453 M KUI0TO
oM.

KimoueBsie croBa: MOAM(UITIPOBAHHBIH Ta300€TOH, YPOBEHDb IHEPTOIDHEKTHBHOCTH, COTPOTUBJIEHNE TETI-
JIoTIepeiayn.

AHANN3 NOCNEQHNX UCCNEQOBAHUI 1 MYBNUKALMIA

PasBuTne cTpouTenbcTBa KUIOTO (DOHAA U YIOPOKAHNE OCHOBHBIX 9HEPTETHUECKUX PECYPCOB NIPUBEJIO
K TPUMEHEHUI0 3HeProahGHEeKTUBHBIX MATEPUANOB B CTPOUTEIHCTBE, XaPaKTEPU3YIOMMUXCS HU3KOU Tel-
POBOAHOCTBIO U TPeOYEMOH TTPOYHOCTHI0. K TAKMM CTPOUTENBHBIM MaTEpUAIAM MOYKHO OTHECTH ra3obe-
toH. [IpuMenene Ta306eToHA BO3MOKHO He TONBKO B CTPOUTENHCTBE GECKAPKACHDBIX 3MAHUI ¢ MATON ITaxk-
HOCTBIO [1, 2], HO U B BBICOTHOM CTPOUTEJIBCTBE, TIPEyCcMaTPUBAIONIeM Hajinune KapkacoB. OCHOBHbBIMU
OTJIMYUTENBHBIMU CBOMCTBaMU ra3obeToHa sBisOTCS [3—6]: HU3KMil KOa(hGUIMEHT TEMIOMPOBOAHOCTH,
CpeHsIs MIOTHOCTh, CTOMMOCTD MO CPABHEHUIO C J[PYTUMU MEJTKONITYYHBIMA CTPOUTEJHHBIMUA MaTepua-
Jamu, 9eM U 00yCTOBJIEH BBIOOD MAHHOTO MaTepHaia JJisT PEKOHCTPYKIMK ¥ CTPOUTENBCTBA 3/IAHMUI, a Tak-
Ke [7sT cOepeskeHrs SHEPTETHYECKUX PECYPCOB, KOTOPbIe HATIPABJIEHB HA 0OOTPEB TOMA.

s onpeseseHns sHeproaGdEeKTUBHOCTH KUJIOTO I0MA HCIOTB30BAHBI Caepylonine (popMybL.

q30<Emaxy (1)

rjae g, — yAedbHble TEIIONOTEPU Ha OTOIIeHHUe 31anus, KBT-roa/m?
'~ MAaKCHMaJbHO JOIyCTMMOE 3HaYeHue YAENTbHBIX TEIIONOTEPh Ha OTOIUIEHNE 3[aHus 3a
OTOMUTENbHBIN mepuo, KBT-roma/m?;

REnp S quim (2)
R_ - 2.K/Br:
rae Srip MMPpUBEAEHHOE COIIPOTHUBJICHUE TEIJIOIIEPpEaadu, M / T,
R — comporuBjieHne Temionepenadn, cormacto [7] Jonenkas o6JacTh HAXOAUTCS B TEPBOIL

gmin

TEMITEPAaTYPHON 30He, AJs HAPY/KHBIX cTeH 3HadeHue pasHo 3,3 m>K/BrT.

Ins JoHenkoil obacT HOPMATUBHBIE TEILIOBbIE MoTepu cocTaBistior 40..55 kBr-yac/M? mis sKUIbIX
3nannii [7]. Kmacc sHeproacddexTHBHOCTH 3MaHWS OMPeNesIIioT 0 Pa3HUIle B IPOIEHTaX PACYETHOTO MU
bakTHyeCcKOro 3HaueHusl yAeNbHbIX TEIIOBbIX 3aTpaT, ¢, KBT-yac/M* 0T MakcuMaIbHO JI0IyCTUMOIO 3Ha-
YeHMs y/ebHBIX TEII03aTpaT Ha OTOIUIEHKE 3/[aHusl 3a OTONUTeNbHbIN nepuos, E , kBr-uac/m?.
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SHeprosdppekTUBHbIE KOHCTPYKTUBHBIE PeLieHMst HAPYXHOM CTEHbI XMNOro JOMA C MCMONb3OBAHMEM MOAMPULMPOBAHHOIO ...

LENb PABOTHI

O1eHuTh ypoBeHb 9HEProahHEeKTUBHOCTH KOHCTPYKTUBHBIX PENIEHUI HAPY:KHON CTEHBI JKUJIOTO Z0Ma,
BBITIOJIHEHHOM U3 MOAM(PUIMPOBAHHOTO Ta300eTOHA HEABTOKJIABHOTO TBEP/ICHUSI.

OCHOBHOW MATEPUAN

Jlis uceenoBanys IPUMEHSUINCh TPU BUAA MOAM(DUIMPOBAHHOTO razoberona: 1 — razobeTonublie GJIOKH ¢
HCIIOJIb30BAHUEM B KaueCTBe 3aIOJTHUTENST — HYMMYJUTOBBIN n3BecTHSAK. DU3NKO-MeXaHUYeCKHe CBONCTBA
razobeToHa — MapKa 1o cpefneii mrornoctu D500, npezen npounoctu npu cxartun R = 2,4 MIla nocie
TBO, koaddunuent rermonposopnoct A = 0,122 Br/m?K; 2 — rasoberontbie GI0KU € UCIIOJIb30BAHUEM B
KayecTBe 3aoHuTeNs — 30/1bHad chepa. Dusuko-Mexanuueckne cpoiictsa rasoberona D500, R = 2,4 Mlla
nocse TBO, A = 0,114 Br/M*K); 3 — rasoberonuble GJOKU € UCIIOAb30BAHMEM B Ka4eCTBE 3AIIOJHUTENS —
J0/IOMHUTOBBII H3BecTHAK. DusnKo-Mexannyeckne coiicrsa rasoberona D500, R, = 2,4 Mlla nocne TBO,
A = 0,135 Br/m*K.

KoHcTpyKkTUBHAs cXeMa HApy>KHON CTEHBI KUJOTO JoMa IMpe/cTaBjaeHa Ha puc. 1.

C momomIbio YUCIEHHOTO MOJIEJTH-
POBaHUS TeMIEepaTypHBIX ToJel
(THERM 7.0) a1 KOHCTPYKTUBHOTO
penieHus: Hapy>KHOM CTEHbI paccyu-
TBIBAJIOCH TIPUBEIEHHOE COTIPOTUBJIE-
A HHEe Tezlﬂonepez[aqn. JlaHHBI MeTO[,

CEYeHWH TT03BOJISIET YUUTHIBATD B MOJI-

1. I'MMHSAHBIA TOMHOTENBIH KHPIMY. HOI Mepe BJIUAHUE BCEX TEIJIONPO-
g. ﬁ);};;\:lnlinelzaﬂ TEIIooTpaxkaromas (ojbra. BOJHBIX BKJIIOYEHUH U JOIOJHUTEb-
#CTPYMPOMHHOFOneHOHOHanpOHa. HBIX TETJIOBBIX MOTEPHh Yepe3 YUacTKU
4. MoauduuupoBaHHEIif ra300eToH. KOHCTPYKIMHU, a TaKKXe TPaHCMUCCU-
OHHBIE TIOTEPH TEIJIOTHI Yepe3 HapyK-

KoHcTpykius mona

DK/0 nmita mepexphITHs

Pucynok 1 — KoHCTPYKTHBHas cXeMa Hapy/KHOU CTEHbI KUJIOTO J0MA. HYIO CTeHY. Pe3yIbraTsl TenI0TeXHH-
4YeCKOro pacyeTa HapyKHOH CTeHBI

IIpe/ICTaBJ/JIE€HbI B Ta6JH/H_I€.

Tabauua — Pe3yibraThl TEMJIOTEXHUYECKOTO pacyeTa Hapy/KHOM CTeHbI

Hopmarus- ConpoTuBienne
Bun Tosmuiia HOECOIIPOTHUBJI Temosoii Kostument TeHJI(;Hepel[a‘II/I,
KOHCTPYK- . eHue . MK/Br
. Hapy>KHOM IIOTOK TEeIJIOTEXHUYECKON
TUBHOH CXEMBI Terionepe- o
—— CTEHBI, Jaun U,2 OJITHOPOJTHOCTH, ocHOBHOMY IpuBe-
o, M ’ Btr/(m™K) r JIeHHOe,
CTEHBI R gmins I10JIIO, R
M>K/Br Ry ap
1 3,3 0,277 1,01 3,57 3,61
0,453 3,3 0,265 1,00 3,75 3,77
3 3,3 0,296 1,01 3,34 3,38

AHanu3 TMOJyYeHHBIX PEe3yIbTATOB COTJIACHO PACUETy MOKA3bIBAIOT, YTO KOHCTPYKTUBHAS cXeMa Hapy K-
HOI CTEHBI C MCIOJIb30BaHIEM Ta300eTOHHBIX 010KOB (BapuaHT 1, 2, 3) B Ka4ecTBe HECYIErO CJIOSI COOTBET-
CTBYET COBPEMEHHBIM TPeOOBAHUSAM CTPOUTENbCTBA. [IpUBeeHHOE COMPOTUBIEHNE TETIOTEPENAUN /IS
KOHCTPYKTUBHOI CXeMbI HAPYKHO CTeHbl (BapuaHT 2) ¢ UCMOJIb30BAHNEM Ta300€TOHHBIX OJIOKOB B Kade-
CTBE HECYIIETO CJIOS COCTABJISIET RZHP = 3,77m*K/BT; K09 buImenT TemmoTeXHnIecKoi 0AHOPOAHOCTH CO-
crasisieT ¥ = 1,00. Ha pucyHke 2 mpuBesieHO pacipefiesieHNe TJIOTHOCTH TEIJIOBOTO MTOTOKA B COMPSIKEHUM
&KeTe306eTOHHOTO TEPEKPLITUSI U HAPY/KHON CTEHBI BapuaHTa 2.

TemmepaTypHbIe MOJS CBUACTEIBCTBYIOT O TIPEMMYINECTBE YTEIUIEHNS ¢ BHEIIHEH CTOPOHBI, KOT/AA JIH-
HUU PaBHBIX TeMIIEPaTyp PACTOJOXKEeHB MapalieJbHO TIOBEPXHOCTSAM cTeHBI. [Ipu aToM xapakTep pac-
npefiesieHNs TEIJIOBOTO MOTOKA He OfIMHAKOB, YTO CBSI3aHO C MCHOJIb30BAHMEM PA3HOTO PO/ia CTPOUTEITh-
HBIX MaTepUaJOB B KOHCTPYKIMU HAPYXHOH cTeHb. TeMIepaTypa MOBEPXHOCTU CTEHBI B MECTax
COTIPSIKEHUS € TLIUTOM MEPEeKPBITHS BHYTPH MoMeleHust coctasser 16,3 °C.

TemmepaTypHBIi Tepenas MeXAY TeMIepaTypoil Bo3ayXa BHYTPHU TIOMENIEHNST U IPUBEACHHON TeMIe-
paTypoil BHYTpeHHEeH MMOBEPXHOCTH KOHCTPYKIIMU HAPYKHOW CTEHBI, Atﬂpfc, cocrapisiet 3,7 °C, uTo He
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Pucynoxk 2 — PacripejiesieHue JIOTHOCTH TEMJIOBOTO MOTOKA B COMPSIKEHUH KeJIe300€TOHHOTO MEPEKPBITHS U HAPYIKHOIT
CTeHBI (BapHwaHT 2).

npesbimaer gomycrumoro suadenus At ,°C = 4 °C [7], a snaunt obecneunBaet sneproadGexTuBHOCTD 1,
COOTBETCTBEHHO, BHYTPEHHUH KJIUMATHYECKUN KOMMOPT MOMENIEHUH KUJIOTO [OMA.

BbIBOAbI

PacuéTHbIM MeTO/IOM OTpeNesiéH YPOBeHDb 3HEProa(h(HeKTUBHOCTH KOHCTPYKTUBHBIX PEMIEHWH HAPYyXK-
HOM CTEHBI JKMJIOTO JIOMA, BO3BEAECHHON M3 MOAMMUIMPOBAHHOTO ra306eTOHa MapPKU MO CPeHEH IIOTHOC-
i D500 Ha pasHbIX 3aM0JHUTE/ISAX HEABTOKIABHOTO TBepaeHus (BapuanT 1, 2, 3). YcTaHOBIEHO, YTO KOH-
CTPYKTUBHASA CXeMa HApY’KHOW CTEHBI BapUaHTa 2 ¢ IPUMEHEHNEM aJIOMUHUEBOW TEIIOO0TpaKalomiei
(hosTbTH ¥ TIUTEI HA OCHOBE 9KCTPYAUPOBAHHOTO IIEHOMOJUCTUPOJIA TPUBEIEHHOE COMPOTUBJIEHIE TEILIO-
nepeiadyll CoCTaBJISIET Ran = 3,77 m*K/Brt; koadduimenT temmorexandeckoit ogaopogroctu = 1,00 mpu
TOJIIMHE HapyKHOI cTerbl 6 = 0, 453 M, 4TO yJIOBJIETBOPSAET COBPEMEHHBIM TPEOOBAHUS CTPOMTEIHCTBA,
cormacuo [7].
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SHeprosdppekTUBHbIE KOHCTPYKTUBHBIE PeLIeHMst HAPYXHOM CTEHbI XMNOro JOMA C MCMONb3OBAHMEM MOAMPULMPOBAHHOTO ...

A. B. MOPO3, B. b. MAPTUHOBA

EHEPTOE®EKTMBHI KOHCTPYKTUBHI PIINEHHS 30BHINIHbOI CTIHU
KUTJTOBOTO BYAUHKY 3 BUKOPUCTAHHAM MOJ/IUDIKOBAHOTO
FTASOBETOHY

JOY BIIO «/lonbacbka HallioHaJdbHa aKkajeMmis OYAIBHUITBA 1 apXiTeKTypu»

Anorauis. HaBeneHo nopiBHsJIBHUIT PO3PAaXyHKOBUII aHAJi3 KOHCTPYKTUBHUX PillleHb 30BHINIHBOI CTIHU HA
piBeHb eHeproeeKTUBHOCTI KUTIOBOro OyIUHKY. BCTaHOBIIEHO, 110 KOHCTPYKTHBHA CX€Ma HECy4oi CTiHuU,
BUKOHAHOI 3 MOI(IKOBAHOTO ra306€TOHY HEABTOKIABHOTO TBEPIIHHS, LIS IKOTO BUKOPHCTOBYBAIaCh 30JIbHA
cdepa K KPeMHE3eMHUCTHI KOMIIOHEHT Ta306eTOHHOI cyminri (BapiaHT 2), aioMiHIEBOI TeMIoBin0MBHOI (poJIb-
I'M Ta TIJIUTH 3 eKCTPYAOBAHOTO THOMOIICTHPOJY, BIAIOBIIA€ CydacCHUM BUMOraM Oy/IiBHUIITBA Ha PiBEHD
eneproeddexrusrocTi. [lpusenenuit omip Temtonepenadi ckragae Ry = 3,77 m*K/Bt; xoedinient termmo-
TexHiTHOI oHOpinHOCTI ¥ = 1,00 TIpY TOBITMHI 30BHINTHLOI cTiHN 6 = 0,453 M JKUTIOBOTO OYAUHKY.
Kimovosi cioBa: MonnbikoBanmii ra306€TOH, PiBeHb eHeproaGeKTUBHOCTI, OTip Terromepenadyi.

ANASTASIA MOROZ, VITA MARTYNOVA

THE ENERGY EFFICIENT CONSTRUCTIVE DECISIONSOF EXTERIOR WALL
OF A RESIDENTIAL BUIDING USING MODIFIED AERATED CONCRETE
Donbas National Academy of Civil Engineering and Architecture

Abstract. A calculated comparative analysis of the constructive decisions of exterior wall to the energy
efficiency level of residential building is given. Itwas established that the structural scheme of the bearing
wall, made of modified aerated concrete non-autoclave hardening, for which the ash sphere was used as a
silica component of gas-concrete mix (option 2), and an aluminum heat-reflecting foil, a plate based on
extruded polystyrene foam, meets modern construction requirements in terms of energy efficiency. The
given heat transfer resistance of enclosing structure is R, = 3,77 m*K/W; the coefficient of heat engineering
uniformity is r = 1,00 with external wall thickness o = 0, 453 m of residential building.

Key words: modified aerated concrete, energy efficiency level, heat transfer resistance.
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it HALIWOHATIHOM AKATIENIM CTPOUTENLCTRA W APXHTEKTYPBI

VK 336.581:725.4

B. H. IEBYEHKO, B. ®. KUPUYEHKO, 10. A. KPABYEHKO, A. A. YYMNXKKO

FOY BMO «[oHbacckas HALUMOHANbHAS OKABEMMS CTPOUTENLCTBA M APXUTEKTYPbI»

YAEJNIbHLIE KANMUTAJIbHbLIE BJIOXXEHUSA B 34AHUA, TEHAEHUUU U
NPUYUNHBI UX USMEHEHUA

AnHoTanus. B cTaThe paccMaTpmBaioTCs BOTPOCH], CBSI3aHHBIE C U3MEHEHHUEM Y/IeThbHBIX KallUTaTbHBIX
BJIOJKEHU! BO BpPEMEHH, MPONCXOAININX B TEXHIUECKON 1 9KOHOMUYECKON CTPYKTYpe MPOMBIIITEHHBIX 371a-
HUH 71 Bcell COBOKYITHOCTH TIPOMBINIVIEHHBIX 3/[aHWH U /I 3AAHNN OTAENbHBIX OTpaceil MPOMBITIIeHHO-
ctu. smenenne yaensuoit cronmoctn (1 M?) momaay mpoMBINIIEHHBIX 3MaHUI MOJYIEHB U3 TPOEKTOB
0 Pe3yJabTaTaM CTaTHCTUIECKON 06paboTku. TeHAEHIINS YBEINYEHIS CTONMOCTH XapaKTepHa KakK JJIs
Poccumn, Tak ¥ 71T MHOTHX 3apYOEKHBIX CTPaH. YIeTbHbIE KATUTATbHBIE BJIOKEHS B TPOMBITIITIEHHBIE 3/IaHWsT
BO MHOTOM OTIPe/IeNITIOTCS CTOMMOCTBIO KOHCTPYKINH. BakHyio posh B pa3aMepe yAeIbHBIX KalMTAJIbHBIX
BJIOKEHUI B CTPOUTENBCTBO MPOM3BOACTBEHHBIX 3[aHUI WTPaeT reorpauyeckoe MecTo CTPOUTETbCTBA.
CymecTBeHHOE BIMSHIIE HA BEJMYNHY YAETBHBIX KaNTANTBHBIX BIOKEHN! OKa3bIBAIOT Pe3yJIbTaThl TEXHU-
YeCKOTO Mporpecca Kak B CaMOH OTPAcJH CTPOUTETBCTBA, TaK M B CMEKHBIX.

KaxioueBsie croBa: yenpHble 3HAYEHNs, CTATUCTHUECKHE IAHHBIE, CTPYKTYPa, HAIe)KHOCTD, PETPOCIEKTHB-
HBII aHaJIus3.

B xavyecTBe eAMHUIIBI UBMEPEHUS CTPOUTEIBHOM MPOAYKIIMU TIPU BO3BEJEHUM MTPOU3BOICTBEHHBIX 3/1a-
HUil OOBIYHO MPUHSITO CYUTATH MX IUIOMIA/lb, IOITOMY YEJIbHBIE, OTHECEHHBIE K €IMHUIIE TIPOAYKIIMH Kallu-
TaJIbHbIE BIOKEHUS B CTPOUTEIHCTBO TPOU3BOACTBEHHDIX 3IaHWI BBIPA3SATCS OTHOIIEHUEM 3aTpaT Ha BO3-
BejleHUE 3[aHUI U WX TJIOMAAN. BeTruurHa yaeJbHbIX KalUTaJbHBIX BIOKEHUN B HAUOOJIbIIECH CTEIEHH
xapakTepusyeT 2 GEeKTUBHOCTD 3aTpaT Ha CO3J[aHMe 3TOTO BUIA OCHOBHBIX (POH/IOB, OHA UCIIOJb3YETCS B
MIPOTHO3HBIX U APYTUX IKOHOMUYECKUX pPacyeTax.

ITo ntuHaMuKe M3MEHEHUS YIEAbHBIX KAUTATbHBIX BJOKEHUN BO BPEMEHU MOXKHO B OIpEJIEJIEHHON CTe-
HeHU CYAUTh 00 N3MEHEHUSX, IPOUCXOMASIINX B TEXHUIECKON M 9KOHOMHYECKOW CTPYKTYpe TPOMBIIILIEH-
HbIxX 3ganuii. Ha puc. 1 npuBeneH rpaduk uaMeHeHWS yAeIbHBIX KAaUTAJIbHBIX BJIOXKEHUN KaK s BCe
COBOKYIHOCTH TIPOMBINIJIEHHBIX 3/JaHWUH, TaK 1 JJI5 3/[aHUH OT/eJbHBIX OTpacjell MpoMBINIeHHoCTH. [pa-
(DUKM TTOCTPOEHBI 110 Pe3yJbTaTaM CTaTUCTHYECKON 06pabOTKHU JaHHBIX, MOJYyUEHHBIX U3 TPOEKTOB. Bee
JaHHBIE TIPUBE/IEHBI K COTIOCTAaBMMBIM IIEHAM U JIaHBbI B TIPOIIEHTAX K CPeHeN /sl BCceX OTpacijel yAeabHOH
CTOMMOCTH 3/IaHWH, cooTBeTCTBYIOMIEH ypoBHIo 2010 roxa.

Kak BunHO 13 rpaduKoB, yeabHble KalUTaIbHble BIOKEHNS B TIPOMBIIIEHHbBIE 3/[aHUS BO3POCJU TIPU-
MmepHO B 1,8-2,0 pasa. ITo yBesndyeHNe yAeIbHBIX KAUTAIbHBIX BIOKEHUI XapaKTepPHO KakK s Bcel co-
BOKYITHOCTHU B I€JIOM, TaK W JIJIs 3JaHUN OTJEJIbHBIX OTpPacell TMPOMBINIJIEHHOCTU. AHAN3 TIPUYUH, BHI-
3BaBIIUX yBeJWUYEHUE YETbHBIX KAUTAJbHBIX BJIOKEHUH, TPENCTABISET CYIIECTBEHHBIN MPAKTUUECKUMT
HWHTEPEC, TaK KaK WX yCTpaHeHUWe — Hambosee PEaTbHBIN MyTh MOBIEHNsT 9P HEKTHBHOCTH TPOMBITILITEH-
HOI'O CTPOUTEJILCTBA.

Cremyer OTMETHTBH, UTO TEHACHITNS yBEJIMUEHNS CTOMMOCTH XapakTepHa Kak anas Poccum, Tak w s
MHOTHUX 3apyOeKHBIX CTPAH.

VYnenpnble kanuTaabHblE BJIOXKEHUS B IIPOMBIIIJIEHHbIE 3/laHUSI BO MHOTOM OIIPe/e/ISI0TCS CTOUMMOCTBIO
KOHCTPYKIIHi, U3 KOTOPBIX 3j1anue coopyskaercs.. Cpentee 3navenue croumoctu 1 mM? momagu 3aanmus,
MOICYUTAHHOE C YYeTOM 0OBEMOB 3IaHUN PA3TUIHON KOHCTPYKIMWH, 3a mocaennne 10 geT yBeanduaocs Ha
6,2 %. IToCKOJIbKY YBeNUUEHIE CTOMMOCTH TIPOU3OIILIO TIABHBIM 0OPa3oM 3a CUEeT BHOBL BO3BE/IEHHBIX 371a-
HUH, UX CTOMMOCTH MOJKHA OBITH BhIle cpeareil. CieoBaTebHO, TPUMEHEHE KapKACHBIX 3MaHuil 13
c6opHOTO Keme306eToHa, 06eCTeYNBAIONINX PE3KOE TIOBBINIEHIE UHAYCTPHATH3ANNN CTPOUTEIHCTBA, PH-
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Pucynok 1 — M3menenne crommoctn 1 M? TIIOMAaM TPOMBITIIIEHHBIX 3/[aHuil: 1 — cpemHsisa mo Beeil COBOKYMHOCTH

3/1aHUN; 2 — 3aHUS MPEANPIATHI YepHOH MeTallIyprun; 3 — 3/[aHus MAalIMHOCTPOUTENbHBIX TIPeNPUITHI; 4 — 3MaHUS
TMPEANPUATUN XUMUUECKON TPOMBITIITIEHHOCTH.

BEJIO B TO JK€ BPEMST U K CYIIECTBEHHOMY IOBBIIIEHUIO YAEbHBIX KAlTUTATbHBIX BJIOKEHUN. PacueTsl moKa-
3BIBAIOT, YTO YBEJIUYEHIE CPEIHETO 3HAYECHUSI CTOMMOCTU Ha 6,2 % COOTBETCTBYET YIOPOKAHUIO BHOBD I10-
CTPOEHHBIX 32 TOT Ke' mepuoj 3xanuil Ha 45..50 %. PocT yaesbHbIX KalMTaIbHBIX BJIOKEHUN COBMAAAET U
C yBeJIMYEHUEM Y/IeJTbHBIX (HA eMHUILY IJIONIAAN) PACXOI0B TAKUX CTPOUTENbHBIX MATEPHAJIOB, KAK CTAJb
u xene3oberon (puc. 2 u 3).
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Pucynok 2 — MaMenenue 1o TofiaM yeabHOro pacxoja  PHCYHOK 3 — V3MeHeHMe 110 ToIaM YIeJIbHOTO pacxofia
CTaJId Ha NPOMBIIIJIEHHOE 3/laHHE. }KeJI6306eTOHa Ha IIPOMbBIIIJIEHHOE 3/1aHUE: 1 — Bcero
JKeJ1e306eToHa, 2 — cOOPHOTO kKeJie300eToHa.

B mocentme roasl HaGII0MAETCS TEHIEHIINS TTMPOKOTO TPUMEHEHUS JTETKUX KOHCTPYKIIUH 71T IPOMBITIT-
JIeHHBIX 3/lanuil. IIpuMenenue jlerkux KOHCTPYKIUI CyIIECTBEHHO COKpallaeT CPOKM BO3Be/eHUs 3/1aHuii,
9TO TPHU YETKO OPTAaHU30BAHHOM CTPOUTETHHOM TPOM3BOJCTBE OOECTIEYNBAET B KOHEUHOM CYETE IKOHOMHU-
JecKkuii adeKT 3a CUeT JOCPOYHOTO BBHIMYCKA TTPOAYKITIH.

Nsyuenune HapoAHOXO035MCTBEHHBIX I1JIaHOB [I0KA3bIBaeT HElPepbIBHOE U3MEHEHUE OTPACIeBON CTPYKTY-
PBI TIPOMBITIZIEHHOTO CTPOUTENBCTBA. JTO SIBISIETCS CIECTBHEM HEOOXOIMMOCTH OTIEPEKAIONINX TEMTIOB
pasBUTHUA TeX OTpacJieil IIPOMBIIIIEHHOCTH, KOTOPbIe OIPEAENAIOT TeXHMYECKU IIporpecc BCero HapoJHOro
x03siicTBa. K TakuM OTpacisiM MOKHO OTHECTH HEPTeTHKY, XIMMUIO0, MAITHHOCTPOEHNE, METAJLITYPrHIO.
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B. H. llesuenko, B. @. Kupuuenko, 10. A. Kpasuenko, A. A. Yunuxko

Passiunble 0Tpacu MPOMBINIJIEHHOCTH XapaKTEPU3YIOTCA GOJBITMM PasHOOOPa3UeM TEXHOJIOTYe-CKUX
POIECCOB ¥ TOITOMY TIPEbABIAIOT CBOM clienuduueckue TpeGOBaHUS K TPOMBINIJIEHHBIM 3/aHusAM. B
pesyJibTaTe 3/JaHUS Pa3JUUYHBIX OTpacjeil TPOMBIIJIEHHOCTA TPOEKTUPYIOTCS C Pa3HBIMU TeoMeTpuye-
CKUMM TIapaMeTpaMi, OTJINYAIOIUMKCS HarPy3KaMu OT TEXHOJOTHYECKOTO 000PYA0BaHUs, MapaMeTpamMmu
BHYTPEHHEr0 MUKPOKJMMATa U WHKEHEPHBIME criocobamu ero obecniedenust. Bee aT0 IPUBOAUT K pasjiny-
HOH y/eJbHOM MaTepraJoeMKOCTH, Pa3HOMY YPOBHIO OT/I€JIKH, a CJIe/0BATeJbHO, U K OTIMYAIOIIUMCS yIeb-
HBIM KallUTaJIbHBIM BJIOKEHUSAM. B TO jKe BpeMs Kax/oe MpeApUusTie UMeeT Onpe/ieJIeHHbIH Habop OCHOB-
HbIX U HO[[CO6HO'BCHOMOI‘HT€]IbeIX 1€X0B, K 3JaHUAM KOTOPLIX TIPEADBABIIAIOTCA CBOU Tpe6OBaHI/I${. THK,
3AaHuA NPpAANJIbHO-TKAIIKUX [MEXOB TEKCTUJIbHBIX Hpe[[HpI/IHTI/Ifl JIOJI2KHbI UMETb TI'Jia/IKue IIOTOJIKH, BBICO-
KOKQYeCTBEHHYIO OTIEJKY, CUCTEMbI KOHAUIMOHMPOBAHUS BO3/YyXa, a 3MAHUST PEMOHTHO-MEXaHUYECKUX
1[eX0B 3TUX ke (habpuK He TPEOYIOT CreluaibHON OTIAEIKN W MHKEHEPHOro 060pynoBaHust. [IpakTHuecKu
HUKaKUX TpeOOBaHUU, KPOME YKPBITUsI OT aTMOC(HEPHBIX OCAJKOB, HE TPEIBIBIISETCS K HEOTAIIHBAEMBIM
CKJIaJIaM Pa3JIMYHBIX OTPac/eill IPOMbIlJieHHOCTH. Bee 910, ecTecTBEHHO, CKa3bIBAETCS HA CTOMMOCTHU 3/1a-
HUIl pa3IMYHBIX OTPaCell MPOMBINIIEHHOCTH. TaK, ecu cToMMOCTh 1 M? HEeOTaIIMBAEMOro CKJaaa 13 cOop-
HBIX JKese300eTOHHBIX KoHCTpyKIwid coctasasier 1 000...1 500 py6., To ctoumMocTs 1 M2 3[aHUS 9JIEKTPOH-
HOU TpoMbITIeHHOCTH £0X0aAuT 10 5 000.. IeHHOCTH COOTBETCTBYET OIpENe/IEHHbIH, CBOMCTBEHHBIN TOJIHKO
eit, Habop 3MaHUN Pa3TMYHOTO (PYHKIMOHAIBHOTO Ha3HAYEHUSI, BBITEKAIONIUI U3 Celu(UKK ee TEXHOJIO-
run. [Ipu 3TOM TUTOIAMKM BCEX 3THX 3MAaHII HAXOMSTCS, KaK MPABUJIO, B ONPENETEHHOM COOTHOIIEHUH, YTO
M03BOJISIET OIIPE/IEJUTh CTOMMOCTD 1 M? 3/IaHUs], CPEHIO /ISt oTpaciu B 1esoM. CTOUMOCTb 3/1aH1il B pas-
JIMYHBIX OTPACJISIX MPOMBIIIJIEHHOCTH Pa3indHa. B oTaenbHbIxX cayvasx 9710 paziudue mpesbimaet 100 %;
TaK, Pa3HUIA B CTOUMOCTH MEXIY 3[AHUSIMU THIIEBON POMBIILIEHHOCTH U SHEPIeTUKH COCTABIsIeT 2,2 pasa.
TakuMm 06pa3oM, MI3MEHEHIE OTPACTIEBON CTPYKTYPhI OCHOBHBIX (DOHOB BJIEUET 3a cOOON U U3MEHEHHUe Cpej-
HUX 3HAYEHUN YA€JIbHBIX KallUTAJbHBIX BJIOKEHUI B TIPOMBINIIJIEHHDBIE 3aHUA.

I/ISBCCTHO, 4YTO U3BMECHECHUE OTpaCﬂeBOﬁ CTPYKTYPbI BO3BOAUMDBIX TITPOMBIIIIJIECHHDBIX 06’beKTOB OKa3bIBaeT
CPaBHUTEJIBHO HEeOOJBINOE BJIUSHUE Ha M3MEHEHHe CPeHEN CTOMMOCTH Tuiomaan 3xanus. Crenyer orMe-
TUTH, YTO XapakTep aTOTO BIMSHUSA MeHseTcd. Ecan 1o 1990 r. ¢ usmMeHeHneM 0TpacaeBOil CTPYKTYPBHI MIIO
yBeIMYeHUEe CTOMMOCTHU €MHUIIB TJIOMAAN 3aHUI, TO B MOCJAe[HEE AeCATUIETHE OHA C M3MEHEHUEM OT-
pacyieBoil CTPYKTYPbI YMEHbBINNJIACH. TaKOe BJIMSHIE U3MEHEHUSI OTPACAEBON CTPYKTYPhI HA CTOUMOCTD
3MaHUil 00BsICHSIETCS TIPeobIalaHueM B ONpejieJIeHHbIE TEPUOJBI TEMIIOB PAa3BUTHS OTPacell MPOMBbIII-
JIEHHOCTH ¢ 0oJiee 0pOruMy Wi, Hao6opoT, ¢ boiee JeHeBbIMU CTOMMOCTSAMK €JUHUIIbI IIONAAN 31aHuI.

Baxxnyio posb B pasmepe yIeJbHBIX KallUTAJIbHBIX BJIOXKEHUNW B CTPOUTEIHCTBO MPOMU3BOACTBEHHBIX
3/aHuil urpaet reorpaduvyeckoe MECTO CTPOUTEIHCTBA. 3/1eCh MPOSIBJSIOTCS [ABa (Gakropa. Bo-mepsbix,
BJINAHNE CTOUMOCTH ITOACHBIX KOQCI)(I)I/H_II/IGHTOB 1, BO-BTOPbIX, PAa3JIMYHDBIE Pa3MEPbI yAEJbHBIX PAaCXO/I0B
MaTepuajaoB B CBA3M C PAa3HBIMU KJINMATHYECCKUMU BOS[[CfICTBI/IHMI/I Ha KOHCTPYKIUN SHaHHﬁ.

KomnekcHbie TeppuToprasbbie KO3MOUITUEHTH YIEAbHBIX KaMTATbHBIX BIOXEHUH B CTPOUTEIb-
CTBO ITPOU3BOJACTBEHHBIX 3MaHUN MOTYT GBITH OIPEAETEHBI 10 OTPACAEBBIM COOPHUKAM YKPYITHEHHBIX MO-
Kazaresell BOCCTAHOBUTEIBHOM CTOMMOCTH JIJISI IEPEOIIeHKU OCHOBHBIX (DOHIOB.

Crenyer OTMETUTD, YTO Jla’ke BHYTPH OJHOTO 9KOHOMUYECKOTO palioHa TeppUTOpUabHBIE KO3(hduIm-
C€HTBI Y/ICJIbHBIX KallUTAJIbHBIX BJIOKEHU I JJIA Pa3HbIX OTpaC]Ieﬁ IIPOMBITIIJIEHHOCTN 3HAYUTEJIDbHO OTJ/IN-
vatorcs, pasuuia gocturaet 10..15 %. Haumenbinas BenunHa TEPPUTOPUANBHBIX KO3b(UIIMEHTOB Xa-
paKTepHa IS 3MAHUI YePHOU METAJIYPrUd, TaK KaK B CMETHON CTOMMOCTU 3[AaHUU 9TOU OTPACIU BEChbMa
BEJIMKA [I0JISI METAJJINYECKUX KOHCTPYKIIHH.

Cormmanphbie mpeobpasoBaHust 0OMIECTBA U TEXHUYECKHUI MPOrpecc MPOMBINIIEHHOTO TPOU3BOICTBA
OKa3BIBAIOT MIPSIMOE BO3IEUCTBYE HA 3[aHUS MPOMBINICHHBIX MPEANPUITAN. MeponpusiTrsi, 00yCaI0BIeH-
HbI€ MOBBIMIEHUEM COIMATBHBIX TPEOOBAHUI K ITPOMBIIIJIEHHBIM 3/aHUSAM, KaK MPaBUIIO, TPEOYIOT yBeIH-
YeHWS YIeTbHBIX KaNUTANTBHBIX BJIOXKEHUH B CTPOMTENBCTBO MPOMBINIJIEHHBIX 3MaHuil. Ha ymoBieTBOpe-
HUE BO3PACTAoMuX TpeOOBAHUN KOM(BOPTHOCTH TPOU3BOACTBEHHBIX MTOMENIEHUN HATIPABIEHO:

— yJIydlleHue CHCTeM BeHTWJIIUY 3JaHWH ¢ 3aMEHOH MX B psifie CAydaeB CUCTeMaMl KOHAWIIMOHUPOBA-
HUS BO3AYXa;

— yJIy4IIeHHe 3CTeTHYECKNX KaueCTB NHTEPbEPOB;

— TOBBINIIEHNE YPOBHSI OCBENEHHOCTH TIEXOB W PabOYMX MECT;

— CHIDKEHME YPOBHS IIyMa B IMOMEIIEHUSX C ITOMOITIBI0 YCTPOICTBA 3BYKOIOTJIONIAIIINX 9KPAHOB 1 IIe-
PEeTopoIoK;

— yBeJWYeHUE TUIOMIAfiell TOMeIeHn KyIbTYPHO-OBITOBOTO Ha3HAYEHNUS, TTPUXOAATINXCS Ha OTHOTO Pa-
60TaloMero Ha TMPeATPUATHH.
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Yp,eanble KanutanbHble BOXEHWA B 3AAHMA, TEHAEHUUU U NPUYUHDBI UX U3MEHEHUN

B nocieanue ronbl ogHoi 13 Hauboaee BaKHBIX M OCTPBIX IPOOJIEM SABJSETCS OXPaHa OKPYJKAIOLIed cpe-
16l IIpOMBINIIEHHOCTh KaK IJIaBHBIM MCTOYHUK OTPABJIEHHUA aTMOCHEDPDI 3¢MIU OKAa3bIBaeT maryOHoe BJIU-
SHMEe Ha KUBOTHBIA M PACTUTEIbHBIA MUp. [T YMEHBIIEHNS U MOJIHOM JMKBUAALUN BHIOPOCOB IPOMBIIL-
JIEHHBIE YCTAHOBKU JOJIKHBL OBITH OCHAIEHBl KOMILUIEKCOM YJIaBAUBAIOIIUX U JOKAIU3YIOUMUX CPELCTB.
Brinonnenue 31oro Tpe6GoBaHusa BAEYET 3a COO0H yAOPOKAHKME CUCTEM BEHTUJIAMN, a B PE3yJIbTaTe OCHa-
meHuss ux 6ojiee CoBepuIeHHBIMU (DUABTPAMU PA3JNYHOTO Ha3HAYEHUS, IbLICYJIOBUTEISIMHE, JbIMOCOCAMH,
CTPOUTEILCTBO CTAHLIUI OMOJOIMYIECKONR OYUCTKU M T. [.

OnHUM U3 IJIaBHBIX HAIIPABAEHUN COBEPUIEHCTBOBAHMS MPOMbIILIEHHBIX 3aHUIl ABISETCS MPUCIOCOD-
JleHne UX 00beMHO-IIAHUPOBOYHBIX M KOHCTPYKTUBHBIX PEIIeHUH K PEKOHCTPYKIMU TE€XHOJIOTHYECKOrO
0060pyIOBaHUS ¢ MUHUMAJIbHBIMU TOTEPSAMU JIJIs TPOM3BOCTBA. YBeJUUYEHUE PA3MEPOB CETKHM KOJIOHH,
npuMeHeHne cO0pHO-Pa3bOPHBIX BHYTPEHHUX OTPaXKAAIONINX KOHCTPYKIU, OCYIIeCTBIAsIeMOoe IJIsT 0bec-
TIeYEH U BHINIENU3I0KEHHOTO TPeOOBAHNUSI, IPUBOAUT K YBEJTMUCHUIO YAETbHBIX KAallUTAIbHBIX BJIOKEHUH B
CTPOUTEIBCTBO MPOMBINIEHHBIX 3anui 10 10 % .

[ToBbleHWE SKCIIYaTAIIMOHHON HAIEKHOCTH KOHCTPYKIIMI 32 cueT 00eclieueHrst Mep M0 UX HaAeKHOU
AQHTUKOPPO3WOHHOM 3allliTe WJIM Mepexo]] OT KOHCTPYKIMI U3 OTHOTO MaTepuasa K KOHCTPYKIUSIM U3 Ipy-
roro, 6oJiee KOPPO3UECTOUKOTO (HAIIPUMep, OTKa3 OT cOOPHOTO Keje300eTOHA U MEPEX0/ Ha KOHCTPYKITHH
M3 KJIeeHON JAPeBEeCUHBI Ha MPEANPUATUSX C MOBBIIMIEHHON XNMUYECKON arpecCUBHOCTBIO CPE/bl) TaKKe
IPUBOJUT K TOBBINEHUIO YIEIbHBIX KAaMUTATHHBIX BIOKEHUH B TIPOMBIIIJIEHHOE CTPOUTENBCTBO. OIHAKO
3TOT (haKTOP CJIElyeT CUNTATh, B U3BECTHOM Mepe, BpeMEHHBIM, TTOCKOJIbKY MOBBIIEHUE Ka4yecTBA TEXHOJIO-
TUYECKUX MPOIECCOB U 000PYAOBaHUS, yIyUIllleHHe TePMETH3AIH MOCTIeHETO YMEHBIIAET KaK CTEIEeHb
arpecCcUBHOCTHU CPe/Ibl, TAK M KOJIMYECTBO MPOU3BOJCTB C arPECCUBHBIMU BbI/IEJIEHNSIMU B MTPOM3BO/ICTBEH-
HbIe TIOMeIIeHNs.

Bce Bospacrawomuii 1euIuT B 9HEPreTHUECKUX Pecypcax MoTpeboBas MOBBIEHHS TEMIOTEXHUIECKUX
Ka4yeCTB OrPakIaloNINX KOHCTPYKIUK 31anuil. Peasuszamus aToro TpeGOBaHUS PUBEJIA K YBETHUEHUIO
TOJIIIUHBI OJTHOCJOWHBIX KOHCTPYKIIMNA U K YBEJIUYEHUIO PACXO0B TEIJIOU3O0ISIIMOHHBIX MaTEePUaJoB B
MHOTOCJIOMHBIX OTPAKIEHUSIX, K COBEPIIEHCTBOBAHUIO OTOIUTENHHBIX U BEHTUJISIIMOHHBIX CUCTEM ITyTeM
BTOPUYHOTO KCIOJIb30BAHUsI BBIOPOCHOTO TEIIa U B KOHEYHOM UTOTE K YBEJUYEHHIO YAEHbHBIX KATUTAb-
HBIX BJIOKEHWH B TIPOMBIIIJICHHBIE 3/[aHUS.

B Hacrosiiiee BpeMst COIMANbHBIN MPOTPECC HAIIETO 001IecTBa TPEOYET MOCTOSHHOTO YJIYUIIEHIST apXu-
TEKTYPHO-XY/I0KECTBEHHBIX KAUeCTB MPOMBIIIJIEHHBIX HpeanpusaTuit. Oco6eHHO BBICOKU TPeOGOBAHUS K
3MaHUSIM TPEIIPUATH, Pa3MelIaeMbIX B IIpe/iesiaX TOPOACKUX PAiOHOB M SBJISTIONINXCS 3a4acTyIO UX ap-
XUTEKTYPHBIMU TleHTpamMu. [l hacaqoB Takux 3/1aHWil HEPEAKO MUCIONB3YIOT TaKUe JOPOTOCTOSIIINE Ma-
TepuaJjbl, KaK, HaIpUMep, MpaMop, TPAHUT, AJIOMUHUH, OJUPOBAHHOE CTEKJIO0 U Ap. VX nmpuMeHeHue 3Ha-
YUTEJbHO TOBBINIAET 3CTETUUECKME KadecTBa acasoB, OJHAKO BeJeT K YBEJIUUYEHWIO yE€TbHBIX
KamuTaJbHBIX BIOXKeHUH Ha 1..2 %.

Baxnoe BiusiHMe Ha BEJWYUHY y/I€NbHBIX KATUTATbHBIX BJOXKEHUN B CTPOUTEIHCTBE ITPOMBIINLIEHHBIX
37IaHWH OKa3bIBAIOT Pe3YJbTaThl TEXHMYECKOIO MIporpecca Kak B CaMOi OTPACJU CTPOUTEJNBCTBA, TaK U B
CMEXHBIX C HUM OTPACJISX.

Peanuzaius pesysisTaToB 9TOTO IPoIlecca MPUBOAUT K CHUKEHUIO CMETHOW CTOMMOCTHU CTPOUTEJHCTBA
3a CUET COBEPIIECHCTBOBaHUS 00BEMHO-TJIAHMPOBOYHBIX M KOHCTPYKTUBHBIX PENICHUI 3[MaHUN, M3MEHEHUS
CTPYKTYpPBI IPUMEHEHUST B3aMMO3aMEeHsIeMbIX MaTeprnayioB. BinsiHNe TeXHUYECKOro COBEPIIEHCTBOBAHUS
IPOMBIIILIEHHBIX 3MaHUN MOKET ObITh OIEHEHO CHUKEHMEM B pazmepe 10 1 % B IOl BeJIMYUHBI yAETbHBIX
KalMTaJIbHBIX BJIOKEHUH.

SHAYUTETTHHOTO CHY)KEHUS YAETbHBIX KAMUTAIBHBIX BJIOXKEHWI B MPOMBIIITIEHHOE CTPOUTENBCTBO MOKHO
TOOUTBCS 32 CUET PUMEHEHMsSI HOBBIX, 060JIee COBEPIIEHHBIX METOIOB MPOEKTUPOBaHUs. [IPUHIIUIIBI HCIIOJb-
30BaHMSI KOMIBIOTEPHBIX TEXHOJOTHWH [T pacyeTa HECYINX KapKacoB 3/[aHUH W OT/I€JTbHBIX X 9J€MEHTOB
yKe JaBHO HAIlJIY ITMPOKOe TTPUMeHeHNe B MPAKTUKe MPOEKTUPOBAHUS MPOMBINIIEHHBIX 3/aHni. B Ha-
crosinee BpeMsl HHTEHCHBHO Pa3pabaThiBalOTCS METOAbI MCIOIb30BAHMS KOMIIBIOTEPHBIX TEXHOJOTUI MpU
[POEKTUPOBAHUHN MPEANPHUATHIL, X TeHepalbHbIX IVIAHOB ¥ 00beMHO-IIAHUPOBOYHBIX PEIIEHUI 3MaHU.

Jlnst coBpeMeHHOTO aTana paboT 1Mo aBTOMATH3AWK MPOEKTUPOBAHUS XapaKTePHOU SIBJISETCS UHTe-
rpalisl BBHITOJHEHMS TPOEKTHHIX Olepalliii Ha OCHOBE eIMHbBIX OAaHKOB AaHHBIX. B TOM cilydae, KOraa oT-
CYTCTBYIOT 3KOHOMWYECKUE WU WHBIE TMPEANOCHIIKY /IJIs MPOTPAMMHUPOBAHMS MPOEKTHBIX TPOIELYP, UX
YICJI0, BBIMOJHSAEMOE aBTOMATHYECKH, MOJKET OBITh PaBHO HYJ0. B aTOM ciIy4yae MpOeKTHBIN KOJIEKTUB
MOKET MCII0Jb30BaTh OaHK MaHHBIX JAJIsI OMCKA HeOOXOAMMON MHQpOPMAIUH.

[Tepeunciennbie hakTOPbI, OKA3BIBAIOIINE BINSHIE HA U3MEHEHUE YAETbHBIX KaMUTATbHBIX BJIOXKEHUH
B CTPOMTEIHCTBO MPOMBIIIJIEHHBIX 3/[aHUI C YYEeTOM yIPaBJEHUS UMU, C U3BECTHOW yCJIOBHOCTBIO MOTYT
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ObITH Pa3OUTHl Ha TPU OCHOBHBIE Ipymubl. K mepsoil caepyer otnectn GpakTopsl, GOPMUPYIOUIMECS BHE
cepsl CTPOUTENbCTBA U 0OYCIOBJIEHHbIE CIIEM(PUKON 9KOHOMUYECKOrO Pa3BUTUS HAPOAHOTO XO3SUCTBA.
Bropas rpynna gaxropos GpopMupyercss B COOTBETCTBHH ¢ TPeOOBaHUSIMU PA3BUTUSI CTPOUTEIHHOIO MPO-
1ecca, U HaKOHell, TPeThs Ipyima (HakTopos 00yCca0BIeHa HEOOXOAUMOCTHIO COBEPIIEHCTBOBAHMS YCIIO-
BUI 9KCIUIyaTallMK 3AaHUs U BO3PACTAIOUIMMU COUANBHBIMY TpeboBanuaMu. B tabiuue npuBefeHsl TpU
rpymibl (HaKTOPOB, BAUSIONIMX HA BEJIUYMHY Y/IE€JbHBIX KAITUTAJIbHBIX BJIOKEHUI, U TTIOKA3aHO UX 3Haye-
Hue B o0leM M3MeHeHHH Y/eJbHbIX KaluTaJbHbIX Baoxkenuil B neprog ¢ 1980 mo 2010 rox.

Ta6Jmua - CDaKTopr, BIMAONINE Ha U3SMEHEHNE BO BPEMEHU Y/IE€JIbHBIX KaIllUTAJbHbBIX BJIO’KEHUII B CTPOUTEJILCTBO

. W3meHenme, BRI3BIBAEMOE
Tpymia Daxkrop, BIMSIONII Ha BEJIMHIY YAEIbHBIX Xapakrep BJIUSHUS (baKTopo, % K YpoBHIo
KalUTaJIbHBIX BIOKEHHH B TPOMBIIIICHHBIE 37IaHUS axropa 1980 1.
l13MmeHeHMe oTpacaeBoli CTPYKTYPBI ITPOMBIIIIEHHOTO + 0
I CTPOUTEIIBCTBA
3MeHeH1e TepPUTOPUATBHON CTPYKTYPBI . 8.9
[TPOMBIIIJIEHHOTO CTPOUTEIBCTBA
W=y CTPUATN3AITIS CTPOUTENBCTBA + 65-70
1 CoBepllieHCTBOBaHUE O6'beUMHO-l'[JIja'HI/IpOBO‘{HLIX u 3 15-17
KOHCTPYKTUBHBIX PEIEHWI 37aHII
CoBepieHCTBOBAaHUE METO/IOB ITPOEKTUPOBAHUS — 5-6
[loBblleHyE COIMATIBHBIX TPeOOBAHMI + —
Y cusieHne TpeGoBaHMH 110 OXPaHe OKPYJKAIOUIEN CPe/Ibl + —
Obecrieyenie PeKOHCTPYKITMU B IIPOIECCE IKCIIIIYaTAIHN N 3540
[ [CMMHUMAIBHBIMI IOTEPAMH POUIBOACTBA
[ToBbieHre 9KCIIyaTAIMOHHOM HA/IEKHOCTH + -
Y sTydieHne TeNIOTEXHNYECKIX KauecTB + -
[ToBbIIeHNE 3CTETUYECKIX KA4eCTB + -
BisiHue HayYHO-TEXHUYECKOTO TIPOrpecca - -
Wroro mo TpeM rpymmam - 85-99

*3HakOM <«t» B Ta6JII/IL[€ OTMEYECHBI (baKTOpI)I, BBI3bIBAIONINE YBEJIUYCHUEC YAEJbHBIX KallMTAJbHBIX BJ'[())KeHI/II‘/,I7 a
3HAaKOM <«—» — YMECHbIICHUEC.

Cremyer oTMETHTb, YTO TIepedeHb (HaKTOPOB, BO3/ENCTBYIOMNX HA U3MEHEHUE Y/IeTbHBIX KalTMTAIbHbBIX
BJIOKEHHUIT, HE OTPAaHUYMBAETCS TOJNBKO (haKTOpaMH, TIPUBEACHHBIMU B TabJiuile. 3/1ech He yKazaHbl (haKTo-
PBI, IIEUCTBYIONME HA CTPOUTENBHOM TIONIAJIKE B TIPOIlecce BO3BEAEHUS 3MaHUI U BJIUSIONINE HA CTOUMOCTb
MIPOM3BOJICTBA CTPOUTEIBHBIX PAbOT, U PsII APYTHUX.

VhenabHoe BiausiHue (hakTOPOB, OTHECEHHBIX K MIEPBOM TPYIIIE, KaK 9TO CJIEAYeT U3 TabIUIbl CPaBHUTE b=
HO HeBesnnko. OHAKO 3TO NMeeT BaKHOE 3HAUEHUE, TOCKOJIbKY (haKTOPBI ATON IPYIIIBI HAXOAATCS BHE BJIU-
SHUS CTPOUTEJBCTBA M HE MOTYT PETYJIMPOBATHCS B MPOIECCE €T0 COBEPIICHCTBOBAHMS.

HauGoJsbiiee yaeabHOe BIMSHUE Ha YBEJUYEHME CTOMMOCTH CTPOUTENBCTBA OKa3bIBAIOT (DAKTOPBI BTO-
pOii IPYNIBI, CBSI3aHHBIE C COBEPIIEHCTBOBAHNEM CTPOMTENBCTBA, €T0 MHAYCTpUaau3aiuei. Baxuo nmos-
YEePKHYTh, YTO HAa (DAKTOPBI 9TOW TPYIIIBI HAaUOOJbIEE BANUSHIE OKAa3bIBAIOT M MPOIIECCHI, 06eCcIeunBa0-
nye CHKeHNEe cMeTHOW cTomMocTh. CKazaHHOE MO3BOJISAET TIPEAIOIOKUTD, YTO B TIEPCIIEKTHBE CYMMapHOE
BIMSHIE (GaKTOPOB BTOPOH TPYMIIBI GY/IET YMEHBIIATHCS. 3/eCh TaKKe BaKHO OTMETUTH, YTO HE BO BCEX
cIyyasx yBeJWYeHue y/eJbHbIX KalUTaJbHBIX BJIOXKEHUN B CTPOUTEJNLCTBO 3aHUI IPUBOJUT K HOBbIIIE-
HUIO OOIUX KAUTATLHBIX BJIOKEHUH MU YIETbHBIX, OTHECEHHBIX HA €IMHUIY BBITYCKAEMOI TIPOAYKITHH.
Tak, yBesnyenue ceTKU KOJOHH, BbI3bIBas MOBbIMIEHUE CMETHON CTOMMOCTH 3/laHUs HAa €AMHUILY ero ILIo-
/I, TPUBOAUT K GoJiee KOMIAKTHOMY PACIONOKEHUI0 000PYAOBAHUSI U 3a CUET ITOTO J1OO K COKpaIle-
HUIO TITOMAIN 3MaHNUs, TNO0 K YBETWIEHHMIO BHITYCKA TPOAYKINY (TPU HEM3MEHHON TUIOMIAIH).

Haxouer, TpeTbs rpymniia (GakTOpOB, XOTs U IPUBOJUT K YBEJIMUYEHUIO YEIbHBIX KallUTAJIbHbBIX BJIOXKeE-
HUI B CTPOUTENLCTBO 3[JaHU, BCe JKe IIPU OIPeeeHHBIX YCIO0BUAX MOKET CYUTATHCSI IKOHOMUYECKU
OIIpaB/laHHOM, IIOCKOJIbKY IIPUBOAUT K IIOBBIIIEHUIO IIPOM3BOAUTENIbHOCTH TPYAa UJIM K CHUKEHHUIO IKCII-
JlyaTallMOHHBIX PACXO/l0B, T. €. IOBbIIIAET IKCIIyaTal[MOHHbIe KaueCTBa [IPOU3BOACTBEHHDIX 3/laHUN.
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Yp,eanble KanutanbHble BOXEHWA B 3AAHMA, TEHAEHUUU U NPUYUHDBI UX U3MEHEHUN

Crenyer OTMETUTD, YTO BBISIBJEHHBIE B PE3YJIbTaTe PETPOCIEKTUBHOTO aHAIN3a (PAKTOPDI, BIUSIONIME
Ha M3MeHeHUe Y/IeJbHbIX KANUTAJbHBIX BIOKEHUIl B CTPOUTEIHCTBO IIPOU3BOICTBEHHBIX 3[AHUI, COXpa-
HSI0TCA U B nepcriektuse. [Ipu aToMm, ofHako, HECKOIBKO U3MEHUTCSI COOTHOIIEHUE B BEJIUYLHE OKa3blBae-
MOTO UMW BJIUSTHUS.

[IporHosubie pacueTsl, BbIMOJHEHHBIE HAYYHO-UCCIEI0BATETbCKUMU {HCTUTYTaMH, TIOKA3bIBAIOT, UTO 32
CYET COBEPIIEHCTBOBAHUS MPUMEHSIEMbIX ¥ BHEIPEHUST MPUHIUIINAIBHO HOBBIX IIPOEKTHBIX PelleHuil, a
TaKkKe KOPEHHOTO YJIYYIIeHUsA TeXHOJOTMH W OPTaHU3alMU CTPOUTENHHOTO MPOU3BOACTBA MOXKET OBITH
o0ecrieueHo CHUKEHUE CMETHOM CTOMMOCTU CTPOUTEIbHO-MOHTAKHBIX padoT npumepro Ha 0,75 % B rox or
yposust 1980 r. Bmecte ¢ TeM coinaibibie TpebOBaHUS, BHI3IBAIOIME HEOOXOAUMOCTD MOBBIIEHUS YPOBHS
WHKEHEPHOTO OCHAIIEHUsT 1 OIar0yCTPOHCTBA 3MaHUI 1 COOPY/KEHUH, YIYUIIEHNST WX IKCILTYATATIHOHHBIX
CBOICTB, YUeT IPAJOCTPOUTEIBHBIX U HKOJOTHUECKUX (aKTOPOB, CMEIleHUe CTPOUTENCTBA B BOCTOYHbIE U
CeBepHBbIE PAHOHBI CTPAHbI, CEfICMUYECKNE U APYTHE 30HBI C OCOOBIMU YCIOBUSIMHE, BLI30BYT MOBBIIIEHTE
CTOMMOCTH CTPOMTETHbHO-MOHTAKHBIX PaboT Ha eUHUILY IIONA[N IPOMBINIIEHHBIX 3/[aHUN TIPUMEPHO
Ha 1 % B o1, M HA eIMHUILY TIONAM XKUJIbIX 37auuil — Ha 1,5 % B rog ot yposust 1980 r. [lo coBokynHocTu
yKa3aHHbIX (akTOPoOB Oe3 yueTa M3MEHEHUsT YCAOBUI 1IeH000PA30BAHUST CMETHAST CTOMMOCTD CTPOUTEIh-
HO-MOHTQKHBIX paboT GyaeT BO3pacTarh ¥, B YACTHOCTH, MO 0OHEKTAM TMPOMBINIIEHHOTO CTPOUTENBCTBA
3TO yBeandenue Oyzaer coctaBissTb okoio 0,20..0,25 % B rox ot yposus 1980 r.
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[IporHosubie mccae0BaHUsI TOKA3bIBAIOT, YTO OTMEYEHHAsI TEHIEHIINS K MOBBIIIEHUIO CMETHOM CTOMMO-
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CHIIKAThCS, TaK KaK B psijie oTpacjeil OyaeT 3aBepiieHa KOPeHHas IePeCTPOKa TeXHOJIOTHN U OpraH3a-
I IMMPpOMU3BOJACTBA, Tpe6OBaBH_IaH CYIIECTBEHHOI'O MMOBBITIIEHUA CMETHOU CTOUMOCTH.
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B. M. IEBYEHKO, B. ®. KUPUYEHKO, 10. O. KPABUEHKO, O. O. YNIINKKO,
MU TOMI KAIIITAJBHI BKJIAAEHHSI Y BYAIBJIIL, TEHAEHIIT TA IIPUYUHA
IX 3MIH

JOY BIIO «/lonbachka HamioHa bHA aKageMiss OYMIBHUITBA 1 apXiTeKTypu»

AHoTamnis. Y cTaTTi po3risaaioThCsl TUTAHHS, TIOB'sI3aHi 31 3MiHOIO MUTOMUX KalliTalbHUX BKJAJEHb Y Yaci,
10 BifGYBAIOTHCS B TEXHIUHIN Ta €KOHOMIUHIN CTPYKTYPi TIPOMUCTIOBUX OYAIBENb [JIS BCI€T CYKYITHOCTI MPo-
MUCJIOBHUX CHOPY i A7ist OYiBeab OKPEMUX Tasy3eil MpOMHUCIOBOCTI. 3MiHa muTomoi Baprocti (1 M2) o
POMUCJIOBHUX OY/iBeb OTPUMaHI 3 MPOEKTIB 3a Pe3yJIbTaTaMy CTATUCTHYHOTO OMpalioBanHs. TeHIeHist
361JIbIIEHHST BAPTOCTI XapakTepHa sk st Pocii, Tak i 1y 6aratbox 3apybikuHux kpain. [lutomi KamitaabHi
BKJIaJIEHHsI B TPOMUCJIOBI Oy/iB/Ii 6araTo B YOMY BU3HAYAIOTHCSA BApPTICTIO KOHCTPYKINH. Baxkausy poJb y
PO3Mipi MUTOMUX KAIITAIBHUX BKJIAZeHb y OYAIBHUIITBO BUPOOHNYHUX OyAiBeNb Bigirpae reorpadiute Miciie
OGyMiBHUITBA. [CTOTHO BILUTMBAIOTH HA BEJIMYMHY MMUTOMUX KalMiTAJIbHUX BKJIaJEHDb PE3YJIbTaTH TEXHIYHOTO
mporpecy K y caMiil Tanysi 6yaAiBHUIITBA, Tak i B cyMikHUX. Hailbinbine BIuinBaoTh Ha 301TbIIEHHST Bap-
ToCTi GyMiBHUIITBA YMHHUKHU, TTOB’A3aHi 3 yA0CKOHAJEHHAM OyAiBHUIITBA Ta HOTO iHAYCTpiasizalieo.
Koiiouosi ciioBa: miToMi 3HAYEHHsI, CTATUCTUYHI /IaHi, CTPYKTYPa, HA/liifHiCTh, PETPOCIIEKTUBHUI aHAJi3.
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VICTOR LEVCHENKO, VLADIMIR KIRICHENKO, TURII KRAVCHENKO,
ALEKSANDR CHIPIZHKO

SPECIFIC CAPITAL INVESTMENTS IN BUILDINGS, TRENDS AND REASONS
FOR THEIR CHANGES

Donbas National Academy of Civil Engineering and Architecture

Abstract. The article deals with the issues related to the changes in the specific capital investments occurring
in the technical and economic structure of industrial buildings for the entire quantity of industrial buildings
and for buildings of individual industries. Changes in the unit cost (1 m?) of industrial buildings were
obtained from the projects based on the results of statistical processing. The trend of increasing the cost is
typical for both Russia and many foreign countries. Specific capital investments in industrial buildings are
largely determined by the cost of structure. An important role in the amount of specific investments in the
construction of industrial buildings is played by the geographical location of construction. The results of
technological progress both in the industry itself and in related industries have a significant impact on the
amount of specific capital investments. The greatest influence on the increase in the cost of construction
have factors related to the improvement of construction and its industrialization.

Key words: specific capital investments, statistical data, structure, reliability, retrospective analysis.

JleByenko Buxrop HukonaeBHy — KaHAUZAT TEXHUYECKUX HAYK, Ipodeccop; IPOPEKTOP IO HAYYHO-IIEJATOTNIeCKOH 1
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FOY BMO «[oHbacckas HALUMOHANbHAS OKABEMMS CTPOUTENLCTBA M APXUTEKTYPbI»

BblIBOP PALLUOHAJIbLHOIO METOAA BO3BEAEHUSA YTEMJIEHHbIX
BECKAPKACHbIX APO4YHbLIX AHTAPOB

AnHorauus. Pabora mocssiieHa onpeesieH o PAIlHOHATLHOTO METO/[a BO3BEICHHSI YTEIIEHHBIX GecKapKac-
HBIX aPOYHBIX aHTaPOB ITyTEM HCIIOJb30BAHNS TEOPUN MaTeMaTHIeCKOTO MOJIEJNPOBAHUS B BUJIe ypaBHe-
HUI MHOXKECTBEHHOI perpeccui. /lokasana BbICOKas TEXHUKO-3KOHOMMYecKasd a((GeKTUBHOCTb BO3BEACHUSA
aHTapa TEXHOJIOTHEN MOHTaKa YKPYIMHEHHBIMI OJI0KAMU — CKOPJIyIIaMH, O3BOJISIIONIEN COKPATUTD TPY/I0-
Bbl€ 3aTpaThl 110 CPAaBHEHUIO C CYIIECTBYIOIIUM TPAAUIMOHHBIM I103J€MEHTHBIM METOZOM BO3BEACHUS.
[TosyueHHble JaHHbIe MOTYT MOCTY/KUTH OCHOBAHIEM JIJIST Pa3pabOTKU HOPMATHBHO-TEXHUYECKOH TOKYMEH-
TAIlUH TT0 BO3BENEHUIO YTEIIEHHBIX GECKAPKACHBIX aHTAPOB METOOM YKPYITHUTEIBHON COOPKU.

Kiaiouesbie cioBa: yrerieHHbI GeCKapKaCHbIN apOYHbIN aHTap, [09JIeMEHTHBI MOHTaK, MOHTAK YKPYII-
HEHHBIM MeTO0/IOM, TIPOTHO3WPOBAHNE TeXHUKO-9KOHOMUUECKUX MTOKa3aTesel.

OOPMVYINMPOBKA TPOBJIEMbI

B nacrosimee BpeMsi MIMPOKO NMPUMEHSETCS TEXHOJIOTUSA OECKapKaCHOTO apOYyHOro CTPOUTENBCTBA, T10-
3BOJIAIONIAA B CKAThIe CPOKM BO3BOANTD 3JAHUSA U COOPYKEHMs PA3jINYHOTO HasHadeHus. Ho oTcyTCTBYyIOT
METO/IUKH, ITO3BOJIAIOINNE BbI6paTb paHHOHaJIbeIfI KOHCprKTI/IBHO—TGXHOJIOI‘I/I‘ICCKI/Iﬁ METO/I X BO3Be/e-
HUSI C yYETOM HEOOXOIUMOCTH BBIMOJTHEHHS TEIIOU30JISIIMOHHBIX paboT. [loaTomy HeobxoanMa pazpaboTKa
PaIMOHAIBHOTO METO/A BO3BEJEHNUS, IPU KOTOPOM JOCTUTAETCSA CHUKEHUE TPYAOBBIX U MaTE€PUATbHBIX
3aTpaTtc y‘IéTOM BIIMAHUA OPTaHU3AI[MOHHBIX N KOHCprKTI/IBHO—TCXHOJIOI‘I/IIICCKI/IX (baKTOpOB.

Ileab1o paboThl ABJSETCS ONPENESeHIE PAMOHANBHOTO METO/A BO3BEACHUS YTEIIEHHBIX OeCKapKaCHbIX
APOYHBIX AHTAPOB MYTEM HKCIEPUMEHTAIbHO-CTATHYECKOTO MOAETMPOBAHUS W CO3/AaHUA YPABHEHUN per-
peccuu, TO3BOJIAIONIMX IIPOTHO3UPOBATH OCHOBHBIE TEXHUKO-9KOHOMHYECKUE MOKA3ATEJIH.

OCHOBHOW MATEPUAN

WccnenoBanns TEIIOTEXHIYECKUX CBONCTB OTPAKAAIONINX KOHCTPYKINHN YTEIJIEHHBIX METAJLTHIECKUX
GecKapKaCcHBIX aPOYHBIX AHTAPOB MOKA3BIBAIOT, YTO CAMBIM dHEPTO3(M(HEKTUBHBIM SIBISETCS BAPUAHT YTETl-
JIEHUS € YCTPONHCTBOM BEHTHJISIIMOHHOTO 3a30pa, TaK KaK 3HAUUTEJIbHO YJYUIIaeT 3KCIIyaTal[MOHHBIE
mapamMeTphl OTPAKIAOINX KOHCTPYKIUI 32 CYET BBHIBOAA BJATH MyTEM CBOOOAHOM KOHBEKIMH MOTOKA
Bozayxa [1-3]. BeimosHeHWe TaKWX aHTApOB MOJpPa3syMeBaeT MOHTAX /[BYX CJI0€B METAINHYECKOH apKH,
MeX/Iy KOTOPBIMH YCTPAWBAOT TENJION30JSIINOHHBIN MaTepual.

MOKHO BBIIETUTD CJAEAYIONE OCHOBHBIE METO/BI BO3BEAEHMS YTETIEHHBIX OECKAPKACHBIX apOUHBIX
aHTapOoB:

¢ IlossieMeHTHBIII MOHTa)K — JIAHHBIH METOJ SIBJISIETCS] TPAAMUIMOHHBIM JIUIST HECKAPKACHOTO apOYHOTO
CTPOMTENILCTBA, HPEACTABISIONINHA cO00il MpoIece MOCTI0iHON cOOPKN KOHCTPYKIINI aHTapa Hermocpes-
CTBEHHO Ha (OPMHUPYEMOIl IVIOCKOCTH apOYHOTO TIOKPBITHS 1 IPeAyCMaTpUBaOIil paboTy Ha BbicoTe [4].

* MoHTaX YKPYIHEHHBIM METO/OM. YKPYIHHUTEIbHAS cOOPKA OCYIIECTBISIETCS B MOHTaKHOIT 30He Ha
HYyJIEBBIX OTMeTKax. BHauase coOMPalOT HIDKHIO apOYHYIO CEKIIMIO, a 3aTeM YCTaHABJIMBAIOTCS TIOCHE/LY-
IOTITHE TTEMEHTHI aPOYHON CKOPIyNbl. HIKHIOO M BEPXHIO CEKIMU COEJUHSIOT IIPY MOMOIIY IIPOTOHOB U
3aKkJI€NOK. [0TOBYIO apOYHYIO CKOPJIYITY YCTAaHABJANWBAIOT B IPOEKTHOE MOJIOKEHUE C MPEABAPUTEILHOM
BBIBEPKOM.

© B. A. Mazyp, M. A. Yaiika, 2019
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Bbibop pauMOHANbHOrO METOAA BO3BEAEHMS YTEMNEHHbIX BECKAPKACHBIX APOYHBIX QHFAPOB

Jluis onpejieieHus palMOHAIbHON TEXHONOTMK YCTPOMCTBA YTEIIEHHBIX aHTAPOB OblIa UCIIOJIb30BaHA
Teopusl MaTeMaTUyeckoro mMojenuposanus. IIpu aToM paccMOTpeHbI 3KCIIePUMEHTANbHO-CTATUYECKIE
perpeccuoHHble Mojiesid. B kauecTBe uccieayeMbIx 1okasareseil MIpUHSATHL OCHOBHbIE TEXHUKO-3KOHOMMU-
YecKue TOKa3aTeJ M — TPYA0EMKOCTh U CTOMMOCTD BBITIOJIHEHUsT PaGoT.

WccnenoBanuss mpoBOAUANCH MO TPeX()AKTOPHOMY IJIAHY € BOCBMbIO 3KCIEPUMEHTAIBHBIMU CTPOKAMU
JJIsI KaXKZI0T0 MeTo/la Bo3BeieHus. [IpuMeHeHne MaTeMaTH4eCKOTO MO/IeJIMPOBAHUS [T03BOJIUIIO MOJYYUTh
a/leKBaTHBIE MOJIEJIU TIPU U3MEeHeHUU (DaKTOPOB Ha JIBYX YPOBHSX: Min MMax.

DaxTopbl ¥ YPOBHU UX BapbUPOBAHUS /IS TIOIJIEMEHTHOTO METO/a TIPUBEAEHbBI B Tabauie 1.

Tabauna 1 — @axTopbl 1 YPOBHU UX BAPbUPOBAHUS JJIs II0JEMEHTHOTO METO/la MOHTaKa

YpoBHM BapbUPOBaHUS Daxrophr
Xi, M X, IIT. X3, HIT.
- 10 3 1
+ 100 5 3

— X, — AJMHa aHrapa (M): MUHMMaJIbHOEe 3HadyeHne «—» 10 M; MakcumanbHoe sHavyenue «+» 100 v;

— X, — KOJIMYECTBO XOJIOJHOTHYTHIX IPOGUIEN B CEKIMU IIPU OJHOM HOABEME (IUT.): MUHUMAIbHOE 3Ha-
yeHne «—» 1 MIT.; MAKCUMAJIbHOE 3HAYEHHE «+» 3 IIT.;

— X, — KOJIMYECTBO apoK (INT.): MUHUMaJIbHOE 3HaueHue «—» 1 1IT.; MaKCMMalbHOE 3HaYeHue «+» 3 mr,;

DakTopbl ¥ YPOBHU MX BapbUPOBAHUS JJISI MOHTaKa YKPYITHEHHBIMEU OJIOKAMU MPUBEAEHBI B Tabsuie 2.

Tabuna 2 — MakTopbl ¥ YPOBHU UX BaPbHPOBAHUS /Il MOHTAKa YKPYIHEHHBIMU OJOKAME

YpoBHM BapbUPOBAHUA DaxTopsr
XpM Xy, IIT. X3, IT.
- 10 1,617 1
+ 100 4,723 3

— X, — AJMHa aHrapa (M): MUHMMaJIbHOE 3HadyeHune «—» 10 M; MakcumanbHoe sHavyenue «+» 100 m;

— X, — Macca CKOPJIyTIbl B 3aBMCHMOCTH OT Buja (T): MUHMMaAbHOe 3Hauyenune «—» 1,617 T, MakcumanbHoe
3HadeHne «+» 4,723 T

— X, — KOJIMYECTBO apok (IIT.): MUHMMa/IbHOE 3HavyeHne «—» 1 T, MakcuMaibHOe 3HayeHue «+» 3 T,

ITo mosiy4eHHBIM pe3yJIbTaTaM Ha OCHOBE MATPHI[bI TOKAa3aTesieldl KOPPEJSIUK OB COCTABJIEHBI YPaB-
HEHWSI JINHEHHOT MHOKECTBEHHO! perpeccuu JJisi TIPOTHO3UPOBAHUS TPYAO0EMKOCTH PabOT U CTOUMOCTH
HCCIeyeMbIX METOJ0B Bo3BemeHust (Tabi. 3. 4). Pacuér u mocTpoeHne 3TUX BapUAHTOB OCYHIECTBJISLIN C
HOMOIIIBIO TTporpamMmMHoro kKomiiekca Microsoft Office Excel. Tlocsie mposepku Mozesieii Ha ajeKBaTHOCTb
no F-xkpurepuio Dumiepa npu yposHe 3naunmoctu o = 0,05 B MO/ OCTABAIUCH TOJHKO 3HAYMMBIE KOI(]-
bunmenToI.

Ta6uuua 3 — MuorohakTopHbie MOJETH YPABHEHNH MHOKECTBEHHO PErpeccyu Jisi TPOTHO3UPOBAHUST TPYILOEMKOCTH
BO3BEIEHUST YTEIJIEHHBIX OECKaPKACHBIX aPOYHBIX aHTAPOB

MeToz1bI BO3BEICHUS DakTops Ypasuenue perpeccusi (T — TpyI0éMKOCTb, 4eTL.-1)
ITosneMeHTHBII MOHTAX X Xo X3 T=269,11 + 140,47-x; — 349,89-x, + 379,99-x;
MoHTaK YKPYIIHEHHBIMU OJIOKaMu X) Xy X3 T =-20517 + 46,01-x; — 365,23, + 668,69-x3

Ta6Gauna 4 — MuoTO(hAKTOPHBIE MOJETN YPaBHEHUH MHOKECTBEHHON PErpeccuu st MPOrHO3UPOBAHUS CTOMMOCTH
BO3BEJICHUS YTEIIEHHBIX GECKapKaCHBIX apOYHBIX aHTapOB

MeTo bl BO3BEIEHUS Dakropbt Ypasuenue perpeccuu (C — croumoctp, py6.)
ITosmeMeHTHBII MOHTaXK X Xy X3 C=10479,4 + 322 944,7-x, — 24 382-x,+ 26 858,87-x;
MoHTaX YKPYITHEHHBIMU OJIOKaMU X Xp X3 C=-30853,8+331815,8x;— 62 783,7x,+ 107 441,1-x3
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[Tonyuenuble nanHble (PUCYHOK) MOKA3aJd, YTO METOJ BO3BEJICHUS YTEIJICHHBIX aPOYHBIX aHTAPOB
YKPYIHEHHBIMEI GJIOKAMH — CKOPJYIIAMU sIBJIsieTCsT GoJiee PallMOHAIbHBIM, TAK KaK COKPAIIAeT 3aTPAThI
TPY/Ia, @ 3HAYUT U TPOJIOJLKUTETBHOCTD BHIOHEHNsT PaboT o4t B 3 pasa. [Ipu 9TOM M3MEHEHHE CTOMMO-
CTH BO3BEIEHUs TMOJOOHBIX aHIapOB MEHSETCS HEe3HAUMTEJIbHO 3a CYET COKPAIIEHHUs 3aTpar Ha 3apaboT-
HYIO ILIaTy.
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Pucynox - I'paduk HopMasBbHOTO pacnpeneseHns TPYA03aTPaT IIPH BO3BEACHIH YTEILIEHHOTO aHTapa OT IPUMEHSIeMOTO

METO/Ia MOHTaKa.

BbIBOAbI

MeTo/ibl AKCIIEPUMEHTAIbHO-CTATUCTUIECKOTO MOJIEJTUPOBAHUS CTPOUTEJbHBIX IIPOIECCOB IIPU BO3Be-
JIEHUU YTEIIEHHBIX OeCKapKaCHBIX apOYHbBIX aHTAPOB MO3BOJIMJIN BBISIBUTH OCHOBHBIE (DAKTOPHI U 3aKOHO-
MEPHOCTH, BJIUSIONINE HA TEXHOJOTHIO GECKAPKACHOTO CTPOUTENbCTBA. JJOKa3aHa BBICOKASI TEXHUKO-3KO-
HoMHYecKast 9 (HEeKTUBHOCTh BO3BEJEHUS aHTapa TEXHOJIOTHEH MOHTaKa YKPYIHEHHBIME OJIOKaMU —
CKOPJIyIIaM¥, TO3BOJIAIONIAs COKPATUTH TPYAOBBIE 3aTPAThI, & 3HAYUT M COKPATUTH MPOJOJLKUTEIbHOCTD
BBITIOJIHEHUST PaGOT TOYTH B TPU pPasa 110 CPABHEHHUIO € CYMIECTBYOI[UM COMOCTABMMBIM TPAIUIIMOHHBIM
1109JIEMEHTHBIM METOJIOM BO3BEJEHUS.
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Bbibop pauMOHANbHOTO METOAA BO3BEAEHMS YTEMNEHHbIX BECKAPKACHBIX APOYHBIX QHFAPOB

YKPYHHEHUMHI GJIOKaMM — MIKapJAyIaMu, IO A03BOJSAE CKOPOTUTH TPYJAOBI BUTPATH Y MOPIBHAHHI 3 iCHY-
0YUM TPAAUIiHHUM OoeJeMeHTHUM MeTOOM 3BefeHHA. OTpuMaHi aHi MOXYTD MOCIYKUTH HiZICTaBOIO
IS pO3POOKU HOPMaTHBHO-TEXHIYHOI JOKYMEHTallii 31 3BeIeHHST yTeIIeHnX Ge3KapKacHUX aHTapiB METOZ0M
YKPYNHIOBAJIBHOTO CKJIQJaHHSI.

KmouoBi cioBa: yrerneHuii 6e3kapkacHUll apOUHUl aHTap, T0eJeMEHTHIIT MOHTAK, MOHTAaX YKDPYIIHe-
HUM MEeTO/IOM, IPOTHO3YBAHHS TeXHIKO-eKOHOMIUHUX NTOKA3HUKIB.

VICTORIA MAZUR, MARITA CHAIKA

THE CHOICE OF A RATIONAL METHOD OF CONSTRUCTION OF
INSULATED FRAMELESS ARCH HANGARS

Donbas National Academy of Civil Engineering and Architecture

Abstract. The work is devoted to the definition of a rational method of construction of insulated frameless
arch hangars by using the theory of mathematical modeling in the form of multiple regression equations.
The high technical and economic efficiency of the hangar construction by the technology of installation of
enlarged blocks-shells, allowing to reduce labor costs in comparison with the existing traditional element —
by-element method of construction, is proved. The obtained data can serve as the basis for the development
of normative and technical documentation for the construction of insulated frameless hangars by the method
of consolidation Assembly.

Key words: insulated frameless arched hangar, element-by-element installation, installation by the enlarged
method, forecasting of technical and economic indicators.

Magyp Bukropusi AnekcanZpoBHa — KaHIU/IAT TEXHUYECKUX HAYK, OIEHT KadeApbl TEXHOJIOTHI 1 OPTAHU3AI[IH CTPO-
urenbctBa TOY BIIO «/loHbGacckast HallMOHAJIbHAS aKa[eMUsl CTPOUTENbCTBA U apXUTEKTYPbl». HayuHbie HHTEPECHL:
PEMOHT M PEKOHCTPYKITHS KPOBEJb U (DACAOB TPAKAAHCKUX U TPOMBINIIEHHBIX 3aHHIL.

Yaiika Mapus AsnekcaHIpoBHa — MarucTpaHT Kadeapbl TEXHOJIOTHH U opranusaiuu crpouteabctBa [OY BIIO «/lon-
Gacckasl HallMOHAJIbHAS aKaJleMUsl CTPOUTENbCTBA M apXUTEKTYPbl». HayuHble HHTEPeChl: TEXHOJIOTUSL yCTPONUCTBA TEILIO-
U30JISIIH OTPAKIAIONINX KOHCTPYKIIUI 3[aHIIT 1 COOPYIKEHU.

Ma3syp Bikropist OnexcanapiBHa — KaHIWIAT TEXHIYHUX HAyK, IOIEHT Kadbeapn TeXHOJOTIi i opranizaiii Gy/IiBHUIITBA
JIOY BIIO «/[onbacbKka HalioHa/IbHa akageMist OyAiBHUIITBA i apxiTekTypu». HayKoBi iHTepecH: pEMOHT Ta PEKOHCTPYKITist
nokpiBesbTa (hacaiB MUBLIBHIX i IIPOMUCIOBUX OYAiBEIb.

Yaiika Mapis OaexcanapiBua — maricrpant Kabeapu texHosorii i opranizaiii 6yaisaunrea JJOY BIIO «/lon6acbka
HarioHaJIbHA aKaeMis OyAiBHUIITBA i apxiTeKTypr». HayKoBi iHTepecH: TeXHOJIOTIS YAl Ty BaHHS TETIOI30JIsI1Tii OTOPOI-
JKYBATbHUX KOHCTPYKITi Gy/IiBeJIb Ta CIIOPY/I.

Mazur Victoria — Ph. D. (Eng.), Associate Professor, Technology and Management in Construction Department, Donbas
National Academy of Construction and Architecture. Scientific interests: repair and reconstruction of roofs and facades
of civil and industrial buildings.

Chaika Mariia — Master’s student, Technology and Management in Construction Department, Donbas National Academy
of Civil Engineering and Architecture. Scientific interests: technology of thermal insulation of enclosing structures of
buildings and structures.
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JIOHEACCKOH HAIWOHANBHO AKATIEMIM CTPOUTENBCTBA W APXMTEKTYPRI

YK 621.43

WU. C.YEPHOB, A. B. YYXAPKMUH, 3. C. CABEHKO

FOY BMO «[oHbacckas HALUMOHANbHAS OKABEMMS CTPOUTENLCTBA M APXUTEKTYPbI»

MUCCNEAOBAHMUE 2PDPEKTUBHOCTU AOBABOK BOAbI B TOMJIUBO HA
NMAPAMETPbI PABOTbI ABC

Annoranus. CtaThs MOCBSIIEHA BOPOCAM Hccaef0BaHUS 9 (HEKTUBHOCTU BIPHICKA BOJBI B TOTLITUBO J[BU-
raTesss BHYTPEHHETO CTOPAHUS U €TO BIMSHUS Ha €r0 MapaMeTpsl pabodero MUK U TEXHUYECKHe MOKa3are-
gu. [IpuBesieHa MeToiKa pacdyeTa apaMeTPOB IUKJIA CO BIPBICKOM BOJIBI.

KioueBbie ciioBa: BIIPBICK BO/IbI, TEMIIEPATYPa B KOHIE CXKaTH:A, CpEeAHEE NHANKATOPHOE AaBJIEHUE, CTCIICHD
C)KaTus, Hap006pa30BaHI/Ie, ABUTATEJIb BHYTPEHHEIO CTOPaHU:A.

BBEOEHUE

Cosnanne u fanbpHelllee cCOBEPITEHCTBOBAHNE HOBBIX /IBUTATEJIE BHYTPEHHETO CTOPAaHUs BCET/a CBsA3a-
HO C pEleHueEM JIBYX HpO6]IeM IIpU UX TTPOEKTUPOBAHUM: IKOHOMHUYHOCTD U 3KOJOTUYHOCTD. OIIHI/IM nus3
€11oco60B 0GeCeYeHUsT TOITMBHON SKOHOMUYHOCTH U CHYSKEHUSI TOKCHYHOCTH JIU3€EJIbHOTO JBUTATENIS SIB-
JISIETCST UCTIOJB30BaHIe BOJABI B KauecTBa M00aBKU K AM3EJbHOMY TOILIUBY.

[lanHas Tema SBJASETCS aKTyalbHOMU, TaK KaK €€ pAaCKPLITHE MO3BOJUT OTPEAENUTh, HACKOJIbKO adek-
TUBHBIM MOJKET OKa3aTbCA BIIPBICK BO/IbI B TOIIJIMBO /IBUTATEJSA BHYTPEHHETO CropaHusd, MO3BOJUT PACCHU-
TaTh BJIMSAHME BIIPbICKA Ha [OKa3aTeJu M XapakrepucTuku padorst JBC.

LENb PABOTHI

Uccnenosatue pabouero nukia JIBC co BIPbICKOM BOABI BO BIIYCKHOW KOJJIEKTOP Ha MpuUMepe OEH3UHO-
BOTO JIBUTATEJ.

OCHOBHAA YACTb

[Tpu BIPBICKE BOABI BO BIYCKHON KOJIIEKTOP B IMJIHHIPE OYyAET CKUMATHCS ABYX(Ha3oBast CMeCh, COCTO-
stast 13 3apsiaa (BO3MYX, OCTATOUHbIE Ta3bl, OEH3WH) ¥ BOABI B TOHKOPACTBIIEHHOM (29PO30JBHOM) BHIE.
[To mepe mporpesa 3apsijia U BOJbI BCJIEACTBUE CKATHUS MOPIIHEM B IIMJIMHPE BOJA JIOCTUTHET TOYKHU KUIle-
nust. [lockosbKy 1IpU pocTe laBieHnst TEMIIEPATYPa KUIIEHHS BOJbI ITOBBIIIAETCS, TOUKA KUIIEHUS OIIpejie-
JI7ach HAJOKEHNEeM IpaMKOB 3aBUCHMOCTH TeMIIepaTyphl KUMEeHUs OT fAaBiaeHus [1] u TemmepaTypsl
3apsijla B IIMJIMHAPE OT faBjenus B HeM (pucyHok 1). B Touke 1nepeceyeHusi KpUBBIX HAUMHAETCS HPOIIECC
mapoobpasoBaHusl.

[Tapoo6Gpa3oBaHue COMPOBOKIAETCS TMOTIONEHNEM MAPOM TETIOTHI, MOJTYYEHHON OT 3apsia BO3AyXa B
MUINHAPe. YAeTbHas TemnoTa mapoobpasoBanst, K[ /KT, BRIYKCIEHA O SMIUPUIECKON GopMyJie aust
Iuarasona temmeparyp ot 373 no 473 K [2]:

q=2189,802 +1,302T. 1)
AbGcosoTHAs BEJIMYUHA TEILIOTHI HapOO6paSOBaHI/IH, K[[)KZ
lep =q- meodbt- (2)

[MockobKy TpoIiece TapooOpa3oBaHUs ABJISETCS N30TEPMUYECKIM, TETLIOTY, OTBEIEHHYIO OT 3apsija,
MOKHO BbIpa3uTh (HOPMYJION AJIS1 U30TEPMHUYECKOrO IIpollecca.
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Mccneposanne sdppektmBHocT 406aBoK BOAbI B TOMIMBO HA napameTpbl paboter ABC

T.k

0 T r T T T ' p,MMa
3

PI/ICyHOK 1- Fpad)MK KPUBBIX 3aBUCUMOCTEN TEMIIEPATYPhI OT JaBJICHUA: a) 3aBUCHMOCTD TEMIIEPATYPbI OT aBJICHUA B
IMUJINH/PE, 6) 3aBUCHUMOCTb TEMIIEPATYPbI KUIICHUA BOJbI OT JaBJICHU . Touke A COOTBETCTBYIOT 3HAYCHUA
p, = 0,1884 MIla, T, - 386,33 K.

Q3 = Qrmp = m(mz() ' R(ms() : TA : ln(VK / VH )y (3)

rae V., m V- texyime 00beMbl HUJINHAPA B TIPOIECCE CHKATUS, COOTBETCTBYIONME KOHILY H HAYaly
mapooOpa3oBaHusl.

OTcoa MOKHO BBIPA3UTh OTHOIIEHHE 0GBHEMOB:

V q
7‘( — eRTmW(,. (4)

H

C Y4€TOM 3TOTO, MOKHO BBIYHUCJ/IUTD TEMIEPATYPY 3apsa B KOHIIE CKATUI:

(m-1)
' &
Te=Lol——| - ()

eRT Meos0

3a cyeT OTBO/IA TETUTOTHI OT 3apsiia CHIKAETCsT paboTa CXKATHsI, C YUYETOM YerO BO3PACTAET CPeHee NH-
MUKATOpHOE faBienne. Ecau Takike yuecTh paboTy Mapa MPOTUB BHETTHUX CUJ, OTPEAENSEMYIO 0 (hopMy-
e

Lnap = meMm P (Vn - V)K ),

rie V. — ynaenbHblii 00beM mapa Ipu 3ajannoil temmepatype T, ompenensercs 1o tabaumam [3];
V. — ynenbHbiii 00beM KUIKOI BOIDI;

TOTZla TEOPETUYECKOE CpeaHee MHANKATOPHOE MaBJICHUE OIIPEACTAACTCA KaK

, q 1 L, 1 [ 1 j q
=p . q1- — - 1= +—— (6)
pc pc nz _1 ( g(nzl)j V(‘ 'pc nl _1 g(n]fl) ch .pc
Pacuer, mpoBesieHHbIN 1151 103l BIPBICKMBAEMOIT BOJIBI M,
Ha pUCyHKax 2 u 3.

5y = 9-.15 MI, a1 pesysibTaThl, II0Ka3aHHbIe

BbIBOO

I/ICCJIGZIOBaHI/Ie 3aBUCUMOCTH ITapaMETPOB pa6OTbI Z[BC OT KOJIM4YeCTBa BHprCHyTOIL/,I BO/IbI IIOKa3aJ1o,
4qTo ,ZIaHHbeI cnocob aBigerca B(I)(l)eKTI/IBHbIM CPeACTBOM CHMIKEHUA TEIJIOHAIIPAKEHHOCTH lIeTaJIefI n ozn-
HOBPEMEHHO, TMOBBIIMEHUA UHIANKATOPHBIX MoKasaTeJeil MUKIIA.
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PHCyHOK 2 - Fpa(l)MK 3aBUCHUMOCTHU TEMIIEPATYPBI B KOHIIE CKATHA OT KOJIMYECTBA BHprCHyTOﬁ BO/IbI.

pi, MlMa

145

144

139 ¢

138 /

16
m(eoabl), Mr

Pucynok 3 — I'pacduk 3aBucuMocTH cpefHero NHANKATOPHOTO AAaBJIEHUS OT KOJUYECTBA BIPBICHYTOH BOMBIL.
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I. C. YHEPHOB, A. B. HYXAPKIH, E. C. CABEHKO

JOCJIJIXEHHA EOEKTUBHOCTI JOBABOK BOJAU B ITAJINBO HA
I[TAPAMETPU POBOTU /IB3

JOY BIIO «/lonbachKa HallioHaJbHA akageMis OyIiBHUITBA i apXiTeKTypu»

Anorauis. CtaTTsi IpPUCBsSYeHa TTUTAHHIO TOCIIKEHHS eeKTHBHOCTI BIIOPCKYBAHHS BOJIH B TIAJTMBO JIBUTY-
Ha BHYTPITHBOTO 3TOPSHHS i fI0T0 BIUIMBY Ha MapaMeTpu po6GOYOro MUK i TexHiyHi mokasuukn. Hasenero
MEeTOJVKY PO3PaxyHKY MapaMeTpiB IIUKJIY 3 YIPUCKYBAHHSIM BOJIU.

KiiouoBi cioBa: yrpuckyBaHHsSI BOJIM, TEMIIEPATYPa B KiHII CTHCKY, CEPeHiil iHAMKATOPHUI THCK, CTYiHb
CTHUCKY, TAaPOYTBOPEHHS, IBUTYH BHYTPINTHBOTO 3TOPSTHHSI.
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Mccneposanne sdppektmBHocT obaBok BOAbI B TOMIMBO HA napameTpbl pabotel ABC

ILTA CHERNOV, ARTEM CHUHARKIN, EDUARD SAVENKO

STUDY OF THE EFFECTIVENESS OF WATER ADDITIVES IN FUEL ON THE
PARAMETERS OF THE ENGINE

Donbas National Academy of Civil Engineering and Architecture

Abstract. The article is devoted to the study of the efficiency of water injection into the fuel of an internal
combustion engine and its effect on its working cycle parameters and technical indicators. The method of
calculating the parameters of the cycle with water injection is given.

Key words: water injection, temperature at the end of compression, average indicator pressure,
compression ratio, vaporization, internal combustion engines.

Yepuor Wibs Cepreesnu — crygent [OY BITO «/[oHbOaccKas HanMOHAIbHASA aKaleMUsi CTPOUTEIBCTBA U apXUTEKTY-
poi». Hayunsie mHTepechr: moBbieHne ahhekTHBHOCTH paGOTHI TTApaMeTPOB BUTATENEH.

Yyxapkun ApreM BuraabeBuu — crapimuii mpemnogaBatesb Kaheapbl TEXHUUECKOH 9KCIUTyaTaIlliy U CepBICa aBTOMOOM-
Jiell, TexHomornueckux Mammt u obopynosanust TOY BITO «/lonbacckas HallMOHaIbHAsE aKAAEeMUs CTPOMTENbCTBA U
apxuTeKTyphl». Hayumbie mHTEpech: paboune MpoIecChl TETIOBBIX ABUTATENEH.

Casenko Jnyapa CraHHCIAaBOBHY — KaH/MJAT TEXHUYECKUX HAYK, JOIEHT Kadeapbl TEXHUYECKON IKCIIyaTaluu 1
cepBuca aBTOMOOUIIEl, TexHOMOTYecKX MatuH 1 o6opyaoBanus [OY BITO «/loHb6acckasi HallMOHAIbHAS aKajeMUst
CTPOWTENHCTBA U aPXUTEKTYPBI». HayuHble mHTEPeCH: paboTOCTOCOOHOCTDh TEXHONOTHYECKUX MATIWH.

Yepuor Lunsa Cepritiosuy — cryaent IOY BITO «/{onbacbka HalioHaibHa akajgemis OyAiBHUIITBA | apxiTekTypu». Hay-
KOBI iHTEpeCH: MABUIIEHHS e(eKTUBHOCTI pOOGOTH TTapAMETPiB ABUTYHIB.

Yyxapkin Aprem BirasiitoBuy — crapmmii Bukianad kadeapy TeXHIYHOI eKCIITyaTallii Ta cepBicy aBTOMOOIIB, TEXHOJIO-
rivanx mamui Ta obmagHanng JJOY BITO «/lon6acbka HallioHaJbHA akajgeMis 6ymiBHUIITBA i apxiTeKkTypu». Haykosi
inTepecu: po6OUi TIPOIECH TPAHCTIOPTHUX [IBUTYHIB.

Casenko Exyapa CraHiciaBoBMY — KaHIUJAT TEXHIYHUX HAYK, JOIEHT Kadeapu TeXHIUHOI eKcrryaTarliii ta cepBicy
aBTOMOOLIIB, TeXHOJIOTYHMX MautiH Ta obnagHants JJOY BITO «/lonGachka HalioHabHa akajaeMiss OyaiBHUIITBA i ap-
xiTexTypu». HaykoBi iHTepecn: mpare3aTHiCTh TEXHOTOTIYHNX MAIITIH.

Chernov Ilia — student, Donbas National Academy of Civil Engineering and Architecture. Scientifics interests: improving
the efficiency of the engine parameters.

Chukharkin Artem — senior lecturer, Technical Exploitation and Service of Automobiles, Technological Machines and
Equipment Department, Donbas National Academy of Civil Engineering and Architecture. Scientifics interests: internal
processes of vehicle’s engines.

Savenko Eduard — Ph. D. (Eng.), Associate Professor, Technical Exploitation and Service of Automobiles, Technological
Machines and Equipment Department, Donbas National Academy of Civil Engineering and Architecture. Scientifics
interests: performance of technological machines.
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it HALIWOHATIHOM AKATIENIM CTPOUTENLCTRA W APXHTEKTYPBI

VK 725.4.001.63:330.131

B. H. JIEBYEHKO, C. H. MALLUTAJIEP, A. B. HEAOPE3OB, 10. A. KPAB4YEHKO, A. A. YUINNXKXKO

FOY BMO «[oHbacckas HALUMOHANbHAS OKABEMMS CTPOUTENLCTBA M APXUTEKTYPbI»

AHAJIN3 CTPOUTEJIbHbIX MPOEKTOB MPOMBILLJIEHHbIX 34AHUA U
MNX OLLEHKA NO BO3MOXXHbIM BA30OBbIM NMOKAS3ATEJIIM

AnHoTanus. PaccMOTpeHBI BOIIPOCHI, CBSI3aHHBIE C aHATM30M KayecTBA CTPOUTETBHON MPOAYKIINI Ha TPeX
aTamax ee co3fanusg. OCHOBHBIM 3TAllOM pPeIIeHIs 3TOT0 BOMIPOCa SIBJSETCS] TPOEKTHPOBaHMe, OT ITporpec-
CHBHOCTH KOTOPOTO 3aBUCUT 3(hHEKTUBHOCTD CO3/IaBaeMbIX OCHOBHBIX (hakTOpOB. B o6oM mpoekTe 3a-
KJIapIBaeTCsT (DYHAAMEHT TEXHUKO-IKOHOMUYECKON ahheKTHBHOCTH MPOEKTHPYeMoro obbhekTa. B cTaThe
PaCCMOTPEHBI HETOCTATKU, HAa KOTOPbIe HeOOXOANMO OOPATHTH BHUMaHIE PU pa3paboTKe TPOEKTOB MpPo-
MBITIIJIEHHBIX 3/TaHUI M COOPYKEHNH. YueT yKa3aHHBIX HEJIOCTATKOB /laeT BO3MOKHOCTD CYIIECTBEHHO CHU-
3UTh CMETHYIO CTOUMOCTDH CTPOUTENBCTBA. [IpH aTOM HEOOXOIMMO 3HAUUTETHHO TTOBBICUTH TPEOOBAHUS K
IKCTIEPTU3E MPOEKTHBIX PENIEHNH. YCTAHOBIEHO, YTO B 1[€JIOM MPHU BBITOJHEHNN BCEX YKa3aHHBIX TpeboBa-
HUN CTOMMOCTH CTPOUTETBCTBA MOKHO CHU3UTH Ha 5,2 %. IIpu 9TOM 9KOHOMHUYECKast OI[eHKa TIPOEKTHBIX
BapHaHTOB JIOJ’)KHA MTPOM3BOUTECS C YIETOM MX COMOCTABJIEHNS HA OCHOBE eANHON METOUKN.

KiioueBbie ciioBa: 3(1)(1)8KTI/IBHOCTL, COBEPIIEHCTBOBAHME IIPOEKTOB, YAEJIbHBIC KAIIBJOXKEHUS, CTATUCTUYIC-
CKad 06pa60TKa, IKCILTyaTallUOHHBIE Ka49€CTBaA.

KadecTBO cTpouTesbHOU MPOAYKIMU (HOPMUPYETCS Ha TPeX aTalax ee CO3JaHUs: MPOEKTUPOBAHUE, U3-
rOTOBJIEHUE KOHCTPYKIMMA, U3/eTMid U 000PYAOBaHUS, TIPOU3BOACTBO CTPOUTENbHO-MOHTAKHBIX PaboT.

Pematomas poJsib B MOBBIIIEHWN KAYeCTBA CTPOUTENHHON MPOAYKIIMHU TIPUHAJICKUT MPOEKTaM, OT MPO-
IPECCUBHOCTU PENIEHUsST KOTOPHIX 3aBUCHUT ¥ 3((HEKTUBHOCTD CO3/1aBaEMbIX OCHOBHBIX (OHIIOB, T. €. cebe-
CTOMMOCTD MPOAYKIIUH, TPUOBLIb, OKYIAEMOCTh KAMUTAJIbHBIX BJIOKEHUN, PEHTA0EIbHOCTD, YCIOBHS TPY-
7la ¥ eTO TIPOU3BOAUTEIbHOCTD. [IpW IPOEKTUPOBAHNYN HAYMHAETCS BHEJIPEHUE HOBEHUIMUX JOCTUKEHUN
Hayku B Tipou3BoncTBO. CrieoBaTesbHO, KauecTBO M 3(hheKTUBHOCTH (DOHIOB MPOMBINIJIEHHOCTH B 3HAUU-
TEJIBHOM Mepe MpeIonpeieIoTCs Ha aTale pa3padOTKU MPOEKTOB HOBBIX MPEATIPUSATUN U PEKOHCTPYK-
WY IeWCTBYONUX. B mpoexTax 3akiaabiBaeTcs (HPyHAAMEHT TEXHUKO-3KOHOMUYECKON 3(D(hEeKTUBHOCTH
NpeIPUSITUHN.

KadecTBO TPOEKTOB B psifie CJAYUaeB OTCTAET OT TpeOOBAaHWN HAYYHO-TEXHUYECKOTO Mporpecca. B oTesb-
HBIX TIPOEKTAX MPUMEHSIOTCS yCTapeBIIne TEXHUIECKUE PEIIeHHUsI, [OMYCKAOTCS OMUOKY B OTPeIeeHIH
CTOUMOCTHU CTPOUTEIHCTBA, HEPAIIMOHAIBHO MCIIOJNb3YETCS METAJJ, HEeJOCTATOYHO BBHICOKA 3((PEKTUBHOCTD
KaNUTAJbHBIX BJIOKEHUI.

AHajiorMuHBIEe BBIBOABI MOTYT OBITH C/€JIaHBI [0 PE3yJbTaTaM MPOBEPKH KAuyecTBa MPOEKTUPOBAHMSI,
npoBoauMoil exxerogno [IITHUWnpom3nanuii B pa3inyHbIX TPOEKTHLIX opranusanusax Poccun [7]. Xapak-
TEepPHBIMH HEJOCTATKaMU, BBISIBICHHBIMI B Pe3yJbTaTe YKa3aHHOH IIPOBEPKH, SIBISIOTCS:

— HeMOCTaTOYHAsT TTPOPabOTKa MPOEKTHBIX PEIIEHNT;

— (GopMaTbHOCTD, HELOCTATOUHAST 0OOCHOBAHHOCTD TOAXOM0B K aHANN3Y pPa3paboTaHHBIX BAPUAHTOB;

— OTCYTCTBUE OGJOKMPOBAHUS TEXOB /IMIHUCTPATUBHO-OBITOBBIX KOPITYCOB.

B wacTHOCTH JTsT TIPOM3BOACTBEHHOI (GA3bI CTPOUTETBCTBA OMHOTO TOPHO-000TATHTETHHOTO KOMOMHATA
BMECTO OT/IEJTBHO CTOSATINX GBITOBBIX 3[MAaHWH, rapaka W aIMUHICTPATUBHO-OLITOBOTO KOPITyCa MOXKHO OBITO
OBl 3aMIPOEKTUPOBATDH €IMHOE 3/[AHUE ¢ BCTPOEHHBIMHU TOMENIEHUSIMH, YTO TPUBETO OB K CHIKEHUIO CMET-
HOU CTOMMOCTH CTpouTebcTBa Ha 40,5 MiH pyoO.

HeobocHoBannoe HazHavYeHWe MPOJETOB U TTATOB KOJOHH OTMEYAETCS B MPOEKTAX 3MaHMiT Ha 00HEKTaxX
apyroro TOKa. Tak, Tpou3BOACTBEHHBIN KOPITyC 6a3bl MEXaHU3ANN UMeET pasMmep B miame 24x150 M u
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Ananus CTPOMTEJIbHLIX MPOEKTOB MPOMbILWIEHHbIX 3,D,CIHMI:1 M NUX OUEHKA MO BO3MOXHbIM 6G3OBbIM nokasarensam

BbicOTY 8 M. Bosiblast 4acTh 3fanus 3anpoeKTUPOBAHA B BUJIE [BYX3TAKHON ITAKEPKU. 3aHUE MEPEKPHI-
To (hepMaMu ¢ mposieToM 24 M, a 9TOro He TPeGYeTCs 10 TEXHOJOTUUECKUM U 0OBEMHO-IIAHUPOBOYHBIM
petenusiM. 3amena aTux depM AByMst Gajikamu ¢ miposietamu 12 M aeT cokpalieHre OTalIMBaeMoro obbe-
ma Ha 4 000 M® u cHIKeHue cMeTHOI croumocTtr Ha 12,5 MutH pyo.

[IpuHATHI B IPOEKTE 3JIaHUs KOPIyca KPYIMHOTO ApobieHuss Ha HOBOKPUBOPOKCKOM TOPHO-060raTH-
TeJbHOM KOMOMHATe T1ar KOJOHH, PaBHBIH 9M, He 060CHOBAH, a 3aMeHa ero MIaroM, PaBHbIM 6 M, cOKpaIaer
obbeM 3anus Ha 16 Thic. M® 1 yMEHbBIIAET CMETHYIO CTOMMOCTH Ha 17,5 MiH pyo.

3aBblllleHNE BBICOTHI ITAXKEN OTMEYAETCS BO MHOIMX NPOEKTAX MPOU3BOACTBEHHBIX U aJMUHUCTPATUB-
HO-OBITOBBIX 3aHuil. HampuMep, B IPOEKTe 3MaHUN HA[MIAXTHOTO KOMILIEKCA CTBOJIOB Ne 1 1 2 OIBITHO-
MPOMBIIIJIEHHOH IaXThl HA J[PYTOM TOPHO-000TaTUTENbHOM KOMOWHaTe BbicoTa 7,2 M BMecTO 3,6..4,8 1 6 M,
I[PU TIEPEKOMITOHOBKE MOMEIEHUI U CHUKEHUH BBICOT BO3MOKHO COKpalieHre obbeMa 3aanust Ha 6 500 m*
U yMEHbIIEHWEe CMETHOU cTomMocTd Ha 17,5 MitH pyo.

3aBblllieHUe TIOMIaiell OTMEYaeTesl BO MHOTUX TPOEKTaX MPOM3BOJCTBEHHBIX U a[MIUHUCTPATUBHO-ObI-
TOBBIX 3MaHuil [2, 3]. Hanpumep, B poekTe alMUHUCTPATUBHO-OBITOBOTO KOPIIYCa OMBITHO-TIPOMBIIILIEH-
HOMU IHaXTHI IPYrOTo TOPHO-000TaTUTENBHOTO KOMOMHATA TJIOMIb BCIIOMOTATEIbHBIX OMeIeHm (KOo-
PUIOPHI, YOOPHBIE, JIECTHUYHBIE KJIETKH, JUPTHI ¢ XoaaaMu) coctasisier 1 970 m? npu mromaau paboymx
nomerteHuit 2 030 M2, yto moutu B 3 pasa GoJibilie peKOMeHIyeMO. B pesysbraTe yBenueHNEe CMETHOM
CTOMMOCTH COCTaBUJIO 5,2 MJIH pyo.

[IpoeKTHBIE OPTAaHU3AINH YIEASIOT HEJOCTATOYHOE BHUMAaHKE MMOJHOMY HCIOJIb30BaHII0 00BEMOB MPO-
M3BOJICTBEHHBIX 3/[aHUH, COKPAIIEHUIO BHYTPEHHUX CTEH W TEPETOPOJIOK, BO3HUKIIUX M3-32 MHOXKECTBA
MEJIKUX TIOMEIEHNH, 4acTO He TPeOYIONMX BhIIEJEHHS 110 TEXHOJOTMIECKUM Wi 00BhEMHO-TJIAHIMPOBOY-
HBIM yCI0BUsIM. YacTo GOJIBIIOE KOJUUECTBO METKUX TTIOMEIEHUH, Pa3TOPOKEHHBIX TIIYyXUMU TIEPErOPOJI-
KaMU, pa3MeliaeTcss B TOPIaxX 3/[aHUif, YTO B 3HAYUTETHHON CTETIEHW CHIKAET KAuecTBO pPelleHUs] MHTepbe-
pOB.

3aBblllleHNE TIIOMAAENH OCTEKJIEHUST XapaKTePHO U JJIs1 GOJIBIINHCTBA TIPOEKTOB MTPOM3BOACTBEHHBIX U
BCIIOMOTATE/IbHBIX 3/ITaHUI. PacueTsl OCBeleHUs] He MPOU3BO/ISATCS, HE YUUTHIBAETCS BO3MOKHOCTH COBME-
ctHOTO ocBeleHust. HeobocHOBaHHOE MTPUMEHEHIE CBETOAIPAIIMOHHBIX (POHAPEH BCTPEUAETCST B MPOEKTAX
MHOTHX TPOU3BOJICTBEHHBIX 3/[aHMUIA.

Bo MHOTHX MpoeKTax He YIeJsSeTCsl CEPbe3HOr0 BHUMaHUsI BOPOCaM 0GBEMHO-TIPOCTPAHCTBEHHONW KOM-
MO3UIMY, OPTaHU3AIMY WHTEPhEPa U BHEIIHETO apXUTEKTYPHOTO 0OJIMKA MPOU3BOACTBEHHBIX 3/[aHU.
Dacajbl MHOTUX MPOM3BOJCTBEHHBIX 3JaHUN CTEPEOTUITHBI ¥ MAJOBBIPA3UTENbHBI, & OOBEKTHI, BBIHOCH-
Mble Ha KPACHYIO JIMHUIO, HE YBsI3aHBI MEKIY COOOM.

Yacto ofHO3TAKHBIE 3aHNS UMEIOT JIEHTOUHOE OCTEeKJIEHHUe, MHOT/A JIBYX-YeThIPEXbIPYCHOE, B CBSI3U C
YeM O/IHOATAKHBIE 3[AHUS MPOU3BOIAT JIOKHOE BIlCUATJICHUE JIBYX-UJU TPEXITAKHBIX 3[MaHUH, a 9TO HapY-
maet MacmTabHOCTh ¥ UX BHENIHUU OOJIUK.

B mpoekTax peiko BCTpedanTcs yKasaHus 00 OTeNKe MaHeJell HapyKHBIX CTeH. Pasjies HHTEPhEPOB U
CBSI3aHHBIE C HUM BOIPOCHI YJIyUIIeHUS] KOM(POPTHOCTH MTPOU3BOACTBEHHOM CPebl PAKTUIECKH HE paspa-
6aThIBAIOTCSI.

3a cuer yCTpaHEHWS BBISIBJIEHHBIX B IPOEKTAX HEIOCTATKOB IO 00hEMHO-IIIAHUPOBOYHBIM PEIIEHUSIM
MPON3BOJICTBEHHBIX U BCIIOMOTATEJbHBIX 3/JaHUI BBISBJIEHA BO3MOXHOCTD YMEHBIIEHUS] CMETHOH CTOMMO-
CTH.

BaxxHbIM (hakTOpPOM, CYTIECTBEHHO BAUSIONUM Ha 3(P(HEKTUBHOCTD TIPOEKTHOTO PENIEHNUS, SBISETCS CBSA3b
TeXHOJIOTHUECKOH M CTPOUTEIbHOH JacTel mpoekTa. MakcnManbHOe yA0BIeTBOPeHNE (DYHKINOHAIBHBIX
TpeGOBaHMIl, BBIIBUTAEMBIX TEXHOJOTMYECKUMHU TIPOIlecCaMu, 00YCIOBINBAET XOPOIIKe 9KCILIyaTaIl[HOH-
HbIe KauecTBa 3MaHuil. B To ske BpeMst He 000CHOBaHHBIE HEOOXOAUMOCTBIO TEXHOJOTHYECKIE TPeOOBAHUS
TPUBOJIST K HEPATIMOHATBHOMY PACXOJIy MATEPUAJTIOB, 3aBBINIEHIIO CTONMOCTH CTPOUTETHHON 4acT 00HEK-
Ta. HaramsagaeiM IpUMepoM HEeCcOTIaCOBAHHOCTH CTPOUTETHHON M TEXHOJIOTUYECKON JacTel TpoeKTa sSBJIs-
eTcsl Ha3HaueHNe TEeXHOJOTWYECKUX HATPY30K IPU MPOEKTUPOBAHUM KapPKACOB MHOTO3TAXHBIX 3[aHUI.
Boinonnennsiii THU WMnpomsganuii anaimus 6osee 900 IpoeKTOB MHOTOITaKHBIX 3[aHUI XUMUYECKOIA,
noaurpadudeckoil, sIeKTPOTeXHUUYECKON M [PYTUX OTpacjeil MPOMBIILIEHHOCTH 0Ka3aJ, YTO IIPUHUMA-
eMble TIPH MPOEKTUPOBAHUH B pacueTaX KOHCTPYKIINU BpeMeHHBIe HATPY3KU B CPEAHEM B 3 pasa IpeBBIIIa-
10T MAKCUMAJTbHbBIE 3HAUEHUST (haKTUUECKUX HATPY30K, BBIUMCIEHHBIX MPU HanOoIee TJIOTHONH PacCTaHOB-
Ke Hanbosee Tskeaoro obopyaoBanus. [t 80 % BceX pacCMOTPEHHBIX TIPOEKTOB OTHOIIEHE (HaKTHIECKOMH
HATPy3KN K HOPMATHBHON MPOEKTHOW HaXOAUTCs B uHTepBase 10 0,5. ITO B 3HAYNTENHLHON CTEMEHU 00BsIC-
HSAETCS CYMECTBYIONEH MPAKTUKON Ha3HAYeHWs BPEMEHHBIX HATPY30K 6€3 COOTBETCTBYIOIETO 0O0CHOBA-
Hus 1 pacyera. B pesysbrare st 90 % pacCMOTPEHHBIX 37IaHUN IPUHSITA TUIIOBASI CEPUSI C CETKOH KOJOHH
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6x6 M ¢ MUHMMAIbHOU BpeMentoi Harpy3koit 10 kH/m2. Mexay TeM npuMeHeHue TOM cepuu JIJis Harpy30K
10 kH/m? u GoJsiee ObLIO ObI OIPABAAHO JHUITH B 8 % BCEX PACCMOTPEHHBIX CJIyUAEB.

Takum 06pa3oM, CpeHsIsT BpEMeHHas! Harpy3Ka, BOCIIPHHUMAEMAst [IEPEKPHITHSIME BCEX PACCMOTPEHHDIX
3nanmii, cocrasusa 14,92 kH/M?, a cpeiusas Harpyska, BHIYMCAEHHAS JUIS TeX JKe TePeKPhITUH npu Hanbo-
Jiee TIOTHOM paccTaHOBKE CaMOTO TsIKeJoro obopynoBanusi, okasanach pasaoit 5,01 kH/m2 Ilposenen-
HBII aHAJIN3 MOKA3aJl, YTO B MPOEKThI MHOTOITAKHBIX 37aHUI (€3 J0CTATOYHOU HAa TO HEOOXOAMMOCTU 3a-
JIOKEHBI U3JUITHUE 3aMaChl HECYIIENH CIIOCOOHOCTH KOHCTPYKTUBHBIX 3JIEMEHTOB, UTO HPUBEJO K
HepPaIuOHATBHOMY PACXOOBAHUIO JIOACKMX U MaTepUANbHBIX PECYPCOB U, CJAEIOBATEIbHO, K HEOOOCHO-
BAaHHOMY 3aBBINIEHUIO Y/IEJbHBIX KAIUTATbHBIX BIOKEHUI B CTPOUTENHCTBO MHOTOITAIKHBIX ITPOMBIIIIIEH-
HBIX 3IaHUM.

O BO3MOKHOCTHU COBEPINEHCTBOBAHUS TIPOEKTHBIX PEIMIEHWH 32 CUeT MOBBIMIEHUS KauyecTBa IIPOEKTHUPO-
BaHUsSI CBUJETEIbCTBYET JAEATEBbHOCT CO3JAaHHBIX B PA3JTMUYHBIX PETMOHAX CTPAHBI OIOPO IKCIIEPTUIBI U
COBEPIIEHCTBOBAHUS MPOEKTHBIX PENIECHUN.

[Ipensoxenus, HapaBJeHHbIE HA COBEPIIEHCTBOBAHNE MTPOEKTHBIX PENIeHWH, TIO3BOJUIN CHU3UTD CTO-
HUMOCTH CTPOMTEJNBCTBA HA 5,2 % CMETHOU CTOMMOCTH PAcCMOTPeHUsAX 00beKkToB. KpoMe TOro, B pe3yJibrate
peansanuy MpeiaoKeHNi 0 COBEPIIEHCTBOBAHUIO TIPOEKTHBIX PENIEHUN TPYAOEMKOCTh CTPOUTEIHCTBA
cokparuiach Ha 1 260 Tbic. Yesr.-gH., pacxoj cOOPHOIo Keje300eToHa cokparuicsa Ha 60 Thic. M%, MOHOJIMT-
Horo 6etoHa Ha 76 TbIc. M°, cTasnu Ha 17 ThIC. T.

PacmpeziesieHrie 9KOHOMUHU CTPOUTETBCTBA TI0 BHIAM COBEPIIEHCTBOBAHKS MPOEKTHBIX perneHuil (Tald-
JINI[A) TIOKA3bIBAET, YTO HAUOOMbIIUI 00beM addeKTa JOCTUTAETCS 3a CUET COBEPIICHCTBOBAHUS apXHUTEK-
TypHbIX pemtenuit (49,6 %). Bropoe mecto mo Besnunte ahdexTa 3aHIMAIOT TEXHOJOTUIECKUE JACTH TIPO-
exta (26,6 %) u Ha TpeTbeM — BOIPOCHI COBEPIIEHCTBOBAHMS KOHCTPYKTUBHbBIX 3aemeHTOB (23,8 %) [7].

[IpuBesieHHBIE MHOTOYNCJIEHHBIE TPUMEPBI TIOKA3BIBAIOT, UTO YJyUIIeHNE KauyeCcTBa MPOEKTUPOBAHUS
MPEINOJIAraeT MOsIBIeHHE GOJIBIINX PE3ePBOB MOBBINIEHUS 3P (HEKTUBHOCTYA TPOMBINIJIEHHOTO CTPOUTEb-
CTBA, CHUKEHUS KAIUTATbHBIX BIOKEHUH, 9KOHOMUN MATEPUAIbHBIX U JIOACKUX PECYPCOB.

OnHUM U3 TIyTell pelieHus: 9Toi MpoOIEeMBI SIBJSETCS pa3paboTKa METOLOB OIEHKH KaueCTBa MPOEKT-
HBIX pemenwuii [4, 6].

IKOHOMUYECKAs OlleHKA MMPOEKTHBIX BAPUAHTOB JOJIKHA TTPOU3BOIUTHCS € YUYETOM WX COMOCTABJIECHUS
Ha OCHOBE eIMHOM MeTOAUKHU. TOJBKO MPHU 3TUX YCJIOBUSAX MOKHO M3 Pa3pabOTaHHBIX MPOEKTHBIX PEHICHUI
BBIOPATh ¥ PEKOMEH0BATh K MCIIOAb30BaHUI0 Hanbosee addekrusubie. OCHOBHBIM M peHaoinumM Tpebo-
BaHUEM KauecTBa M 3 (HEKTUBHOCTU TIPOEKTA ABASIETCA 00eCIeUeHne MAKCUMAaTbHOMN MTPOU3BOUTETHHO-
CTH TIPEATIPUATHS TIPU MUHUMAJIBHBIX 3aTPaTaX HA €r0 CTPOUTEJNLCTBO U HKCILIYATAIUIO, T. €. MAKCUMAJb-
HOU OT/au¥l MPEANPUATHS Ha KaKIblil pyOJb KamuTAJbHBIX BJIOKEHUN W TEKYIIUX 3aTpar.

OreHKa KauecTBa MPOEKTUPOBAHUsI HEOOXOMMA Ha BCEX €ro aTalax ¥ CTaIusaX: IPU MJIAHUPOBAHUY U
MPOTHO3UPOBAHWU YPOBHSI KauecTBa CTPOUTETHCTBA; BHIOOPE ONTUMAJBHOTO BapuaHTa Pa3padaThiBaEMbIX
MIPOEKTOB; pa3paboTKe HOPMATUBHBIX TOKYMEHTOB Ha MPOEKTHPOBAHKE, CTPOUTENBCTBO U IKCILIyaTaIlHo;
KOHTPOJIE KauecTBa MPOEKTOB; MOPATHHOM M MaTePUaJbHOM CTUMYJIUPOBAHWUU TOBBINIEHUS KauyecTBa Mpo-
€KTOB; aTTeCTaIuu TPOEKTOB [6].

B psze ciyvyaeB npu cpaBHEHWM MPOEKTOB W OIIEHKE WX KayecTBa TEXHUYECKUI W 3KOHOMUYECKUH ypo-
BEHb TPOEKTOB-AHAJIOTOB HUKE TTOKA3aTese, JOCTUTHYTHIX JAEHCTBYIOIUMUA OTEYeCTBEHHBIMU W 3apy0esk-
HBIMU TPEATPUATUSIMU. BBIBaeT U Tak, 4TO MOKA3aTeJIU MPOEKTOB-AHAJIOTOB PACCUUTAHBI JIJIS IPYTON MOIII-
HOCTH ¥ COPTAMEHTA TPOU3BOIUMON TIPOLYKIIUH.

Bo usbekaHue yKa3aHHBIX HEJOCTATKOB CJeAyeT pa3paborarh Ga3oBble MOKA3ATEH JJsI IPOEKTOB OT-
JeJTbHBIX TTPOU3BOJCTB U OTPACTIEH TTPOMBIIIIEHHOCTH.

OcHoBOH 17151 pazpaboTKu 6a30BBIX TMOKA3aTeIed MOTYT CAYKUTh KaK Pe3yJIbTaThl CTATHCTHYECKOH 00-
paBOTKM TaHHBIX TT0 KOHKPETHLIM TPOEKTAM COOTBETCTBYIOIIMX OTPACTIEN MPOMBIIIEHHOCTH, TaK U MOKa-
3aTesiM MPOEKTa UACATU3NPOBAHHOTO TPEATNPUATHS, Pa3pabOTaHHOTO € YYETOM BCEX JOCTYKEHWH OTede-
CTBEHHOH 1 MHUPOBOI HAyKH U TPAKTUKU.

B HacTos1mee BpeMsT Ka4eCTBO MPOEKTOB OIIEHUBAETCS TIPEMMYTIECTBEHHO 10 9KOHOMUYECKUM TTOKa3aTe-
sgM, 6e3 ydeTa IPyTuX MOTPeGUTENHCKIX CBOUCTB, TOATOMY B HOMEHKJIATYPY 6a30BBIX TOKaszaTesel mee-
€0006pa3Ho BKJIIOYATH HSKOHOMUYECKHE, IKOTOTUIECKUE, TEXHIIECKIE, IPTOHOMUIECKIE, COIMANBHbIE, ICTe-
THYECKHe W APYTHe MoKazaTeau. [l cOmoCcTaBIMOCTH 11 BO3MOKHOCTH MHTETPAIBbHON OIIEHKY MOKA3aTean
TOJKHBI BRIPAXKATHCS B 3aTPaTaX, OTHECEHHBIX K CTOMMOCTH €INHUIBI TPOTYKIUH.

Takasg MeTOAMKA M MOKA3aTean OIEHKN KauyecTBa IMPOEKTOB MOTYT MCIOJb30BAThCS HA BCEX CTAAMAX
MPOEKTUPOBaHU [4, 3.

[TpobiemMa MOBLIMIEHUsT KAYECTBA CTPOUTETHHON MPOAYKIIMKE HOCUT MEKOTPACAEBOH XapakTep u TpeOy-
eT KOMILIeKCHOTO peneHns. CTPONTENbCTBO, KaK OTPACTb MaTepHAJbHOTO TIPOM3BOJCTBA, PAa3BUBAECTCS Ha
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Y nennbHbBIN Bec
B 00ITIeM
Bwux npoektHOTO
XapaKxrep COBEpII €HCTBOBAHUS obbeme
pereHust
CHIKEHWS
crouMocty, %
OnTuMHU3anus MIAHAPOBOUYHBIX OTMETOK. 1,5
TenepaipHsii I3MereH e TPACCUPOBKU U TIPOTSKEHHOCTU WHIKEHEPHBIX CeTell. 1,9
[ CoBepIIeHCTBOBAHKE HHIKEHEPHOTO 000PYI0BAHUS TEP PUTOPHH
[1JTOTI[A /K. 6,9
YMeHbIIIeHre TTOTAN 3aCTPOMKY. 5.1
bokupoBanue 3maHuii. 11,6
OnTuMu3aIys 00beMHO-TIJIAHMPOBOYHBIX PENIEHII TI0 YHUCITY
O6beMHO- "
BTaKeil. 4,2
TIJIAHNPOBOYHBIE
. |YTOouHeHVE BeIMYUHBI TPOJIETOB. 4,5
pelTeHns 37aHni .
[ToBbimeHNe 3(p(HEKTUBHOCTN UCIIONB30BAHMS TLIOMAEN 1
0OHEMOB 3IaHUIA. 13,9
CoBepliieHCTBOBAHHE:
— (pyHIAMEHTOB 3MaHUI U COOPYKEHUI; 9,3
- (byHIAMEHTOB 1107 000pyIOBaHUE; 2,5
— KapKaca,; 4,2
— ITOKPBITUI U I1EPEK PhITUI; 1,9
KoHcTpykTuBHbIe [~ OABECHBIX IOTOJIKOB; 1,0
penieHunst — CTEHOBBIX KOHCTPYKIIUH; 1,6
— [1eperopofiokK; 0,2
— TI0JIOB; 2,2
— KOHCTPYKIIHIA 3aTT0JTHEHS TIPOEM OB; 0,3
- MHIKEHEPHOTO 000P yI0BAHMST 3 TAHHIA. 0,4
CoBepiTlieHCTBOBaHUE OT/IEJIKA 0,2
Texuomormueckre |ONTUMM3ALNS Pa3MELIEHUS TEXHOIOTUYECKOrO 000 Py ZOBAHMSL 7,2
peltieHnst OCHOBHOr O ([oBBIILIEHE MOIIHOCTH 000PY/IOBAHIISL 9,8
Mpon3BOACTBA M (CoBepIIeHCTBOBAHNE CUCTEMBI SHEPTO-, TEII0- U
00BEKTOB BOZOCHAOKEHUA. 5,6
MPOM3BOJICTBEHHO- (OTKA3 OT CTPOUTETHCTRA USTUTIITHUX COOPYKEHUT. 2,2
BCTIOMOTATEJIBHOTO  [[Tpourie MePOIIpU ATUSA, HalIPaBJIeHHbIe HA COBEPIIIEHCTBOBAHNE
Ha3HAUYeHUST TEXHOJIOTHYECKOTO T Pollecca. 1,8

OCHOBE TJIAHOMEPHOTO ¥ HETPEPHIBHOTO COBEPITEHCTBOBAHUSI CBOMX CBsideil Oomee, yem ¢ 70 oTpacasiMu
npombinieHHocTH. KavectBo 060pymoBaHMst, KOHCTPYKINH, N3AETUH 1 MATEPHATIOB, TOCTABJISIEMBIX CTPO-
UTEIbCTBY, OKA3bIBAET CYNIECTBEHHOE BJIUSHUE HA YPOBEHb KA4eCTBA TOTOBON CTPOMTENbHOU TIPOMYKIINU,
a KaueCTBO YKa3aHHBIX MaTePUATBHBIX PECYPCOB OMPEAENSIOT TOCYIapCTBEHHbBIE CTAHAAPTHI, TEXHUYE-
CKMe yCJIOBUS, HOPMBI, 110 KOTOPLIM OHM IIPOU3BO/ATCS Ha IPOMBIIIJICHHDBIX IPEAIPUATUSX, IOITOMY U B
MaTbHEHIeM CJeIyeT TOBHIATh TPeGOBAHNS K MATEPUATLHBIM PECYPCaM, OT KOTOPBIX 3aBUCHUT KadeCTBO
BO3BOJMMBIX CTPOUTENHHBIX 0GBHEKTOB. ITO HEOOXONMO €Il W TOTOMY, YTO Ha TPOMEKYTOUHBIX CTAUSIX
TIPOM3BOICTBA Pa3Hble OTPACTEBbIE TPEOOBAHUS TIOX0 COTIACYIOTCS MKy coboit [1].

BbIBOO

B KaK/IOM IIPOEKTE 3aJ/IOKEHBI MHANBUAYAJTbHBIC YEPThHI, OTBEYAIOII[NE OHpeﬂeHeHHOﬁ TEXHOJIOTUU IIPO-
M3BO/ICTBA N KOHKPETHBIM YCJIOBUAM CTPOUTEJIBCTBA, U O6HII/IG TIPUHIUIIBL, IIPUCYIIIE BCEM MHAYCTPpHUAID-
HBIM W IIPOTPECCUBHBIM DEIICHUAM, ITO3ITOMY IIPU aHAJN3€ KaKIOTO IMPOEKTa JOJIKHO OBITH OII€EHEHO Ka4e-
CTBO KaK 06HII/IX pe[HeHPIﬁ, TaK 1 KOHKPETHBIX H03I/IHI/II>JI, YUUTbIBalONINX 0COGEHHOCTH JLaHHOTO 00beKTA.
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B. M. IEBUEHKO, C. M. MAHUITAJIEP, A. B. HELJOPE3O0B, 10. O. KPABYEHKO,
0. 0. HNIINIKKO

AHAJII3 BYJIIBEJIbHUX ITPOEKTIB ITPOMMCJOBUX BYAIBEJIb TA IX
OIIHKA 3A MOKJIMBUMUN BASOBUMU ITOKA3SHUKAMN

JOY BIIO «/lonbachka HamioHa bHa aKageMis OYMIBHUITBA 1 apXiTeKTypi»

Anoranis. Po3riaHyTi TUTaHHS, M0 MOB'sI3aHi 3 aHATI30M SIKOCTi OY/IiBEIbHOI TTPOYKIIIl Ha TPHOX eTamax ii
ctBOpeHHsI. OCHOBHUM €TarloM BUPIIIEHHS I[bOTO ITUTAHHS € MTPOEKTYBAaHHS, Bi/l TPOTPECUBHOCTI SKOTO 3a-
JIEKUTD e(DeKTHBHICTh CTBOPIOBAHUX OCHOBHIX (haKTOPIB. Y Oy/b-SIKOMY IPOEKTI 3aKJIa/Ia€ThCsT (DyHIAMEHT
TEXHIKO-eKOHOMIUHOT eDeKTUBHOCTI TIPOEKTOBAHOTO 00’€KTA. Y CTATTi PO3TJISTHYTI HEMOIKH, Ha SKi HEOOXi-
HO 3BEPHYTH YBAry Mpu po3poOili MPOEKTIB MPOMUCIOBUX OYIiBEb i CIOPY/A. YpaxXyBaHHs 3a3HAYEHUX He-
MOJTKIB Ia€ MOJKJINBICTD CYTTEBO 3HU3UTH KOMITOPUCHY BapTicTh GyaiBHUITBA. [Ipn 11bOMY HEOOXITHO 3HAUHO
TABUTUITH BUMOTH /[0 €KCIIePTU3M MPOEKTHUX pillleHb. Y IiJTOMy IpU BUKOHAHHI BCiX 3a3HAUYE€HUX BIUMOT
BapTiCTh OGYAIBHUIITBA MOKHA 3HU3UTH Ha 5,2 %. [Ipy 1bOMY eKOHOMiYHA OTliHKA MPOEKTHUX BapiaHTiB MO-
BUHHA MTPOBOJUTHCH 3 YPaXyBaHHSIM iX 3iCTaBJIeHHS Ha OCHOBI €MHOI METOANKIL.

Kiniouosi cioBa: eeKTUBHICTD, Y/IOCKOHAMIOBAHHS MTPOEKTIB, TIMTOMI KAIIBKJIAIeHHS, CTATHCTUYHE
OTIPAI[IOBAHHS, eKCITyaTaIliliHi SKOCTI.
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CONSTRUCTION DESIGN REVIEW OF INDUSTRIAL BUILDINGS AND THEIR
EVALUATION BY PERMISSIBLE BASIC INDICES

Donbas National Academy of Civil Engineering and Architecture

Abstract. Deals with issues related to the analysis of the quality of construction products at three stages of
its production. The main stage in the resolving of this issue is design, its progressiveness highly influences
on the main factors effectiveness. In any project, the basis of the technical and economic efficiency of the
designed object is laid. The article discusses the drawbacks to which attention should be paid when developing
projects for industrial buildings and structures. Taking into consideration these drawbacks makes it possible
to significantly reduce the estimated cost of construction. At the same time, it is necessary to significantly
raise the requirements for expert appraisal of design solutions. In general, if all of these requirements are
met, the construction cost can be reduced on 5.2 %. At the same time, the economic evaluation of the
project options should be made taking into account their comparison, on the basis of the unified methodology.
Key words: efficiency, improvement of projects, specific capital investments, statistical processing,
functional performance.
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JIOHEACCKOH HAIWOHANBHO AKATIEMIM CTPOUTENBCTBA W APXMTEKTYPRI

YAK711.4

A.B.MOTAHMHA, K. A. IKOBEHKO

FOY BMO «[oHbacckas HALUMOHANbHAS OKABEMMS CTPOUTENLCTBA M APXUTEKTYPbI»

METOAbI BJIATOYCTPOUCTBA FOPOAOB B XXI BEKE

AnnoTtauus. B crathe paccMOTPEHBI MEPCIEKTUBHBIE METOIbI 01ar0yCTPONCTBA TOPOACKUX TEPPUTOPHIA.
[IpoBeieH MHTEPHET OIPOC € IIEIbI0 BBHIABACHHS OTHONICHNS MOJOAECKN K PA3INYHBIM COBPEMEHHBIM HICAM
61aTOyCTPOWCTBA TEPPUTOPUTL.

KoueBsie cioBa: 6;1aroyCTpoNCTBO TEPPUTOPHH, MOJIOIEKb.

NMOCTAHOBKA MNMPOBJEMbI

OnHOil U3 aKTyaJbHBIX TPOOJIEM IPALOCTPOUTETHCTBA OCTAETCS MPOOJIEMa COBEPIIEHCTBOBAHUSI apXH-
TEKTYPHO-XYI0KECTBEHHOTO 00JIMKA TOPOIOB U OpraHu3alus 6JaroycTpoiicTBa TepPUTOPHI MacCcoOBOil
JKUJION 3acTPOiiku. BiraroycTpoiicTBO TOPOACKUX TEPPUTOPUIN 3HAUMTEIBHO ONpeaessieT OOJUK HaIluX
TOPOJIOB U, B OTPE/IEIEHHOM CMBICJIE, OPTAHU3YET TPOIECCH KU3HEAEeSITeJbHOCTH HACEJICHNUST W €TO TIoBejie-
HUA.

Jlo cux TOp HEIOOIEHUBAETCS POJIb GJATOyCTPOHCTBA B (DOPMUPOBAHUHU COIUATBHO-KYJIBTYPHOU cpe-
JTBI, CIIOCOOCTBYIONIEH MOPATbHO-3THUECKOMY U 9CTETUYECKOMY BOCITUTAHUIO HacejeHus. Jlisi coBpeMeH-
HOI MpaKTUKK 0JIar0yCTPOCTBa TOPOJACKUX TEPPUTOPHUI XapaKTepHa HEJOCTATOUHAST KOMILIEKCHOCTD B
CTPOUTEJIbCTBE, HEBBICOKUI TTPO(heCCHOHANbHBIN YPOBEHD MTPOEKTOB MAJbIX apXUTEKTYPHBIX (pOpM U OT-
CTYILIEHHE OT HUX B TPOIIECCE PeasM3allii, B TaKKe HU3KOE KAYeCTBO MCIIOJHEHUS 3JIEMEHTOB 0JIaroyct-
poiicTBa.

BaskHBIM yCTOBHEM yJydIlieHUsI BHENTHErO 0OJIKa TOpojia 1 ero KOM(OPTHOCTH SIBJISIETCSI 3aMHTEPECO-
BaHHOCTD B 3TOM BOIIPOCE TPaXK/iaH. B cBs3u ¢ atum AKTYaJIbHBIM TPEACTABJJIACTCSA BbIABJICHUE OTHOIICHUS
HaceJIeHUsT K PasJUYHBIM MeToAaM U dopMaM 0JaroycTpoicTBa TOPOACKUX TEPPUTOPHIL.

AHANN3 NOCNEQHNX UCCNEQOBAHU 1 MYBNUKALMIA

Teoperuueckne aclekThl TaHHOM TeMbl oTpakeHbl B mybmukamusax C. A. Axpemetnko, /I. A. BukToposa,
A. . Bockpecenckasi, . A. Huxkomnaesckas, E. C. [lonomapes, E. M. Mukyaunoii, H. I. BirarosumoBoii.

ITenbio Mccieq0BaHus SIBJISIETCST MOHUTOPUHT HanboJsiee MePCIeKTUBHBIX METOM0B OJIar0yCcTpoiicTBa ro-
POJLOB.

OCHOBHOW MATEPUAN

B mporecce nccrenoBanusa ObII TPOBEAEH TTONCK CTOCOGOB 6IATOYCTPOIICTBA TEPPUTOPUH TOPOIOB, KO-
TOpBIE B TIEPBYIO OYEPEh 3anHTEpecoBaIH Obl Jofieit BodpactoMm ot 16 10 35 setr. B mannom nccremoBanmm
3a OCHOBY ObLau B3sThI uzen ¢ uHTepHeT-pecypca — THECHIEF ¢ myGaukammeii cratbu «Maen ajs pas-
BuTHs TI000TO Toponas [1]. Cafit mpemaraeTr MATHAECAT PA3IMYHBIX METOMOB TOBBLITIIEHUST YPOBHS OJaro-
yCTpo#icTBa TOPOOB. PaccMOTpeB TIpe/IsIoKeHHBIE WIEH, AaBTOPAMHU JIJIs OMPoca GBITTO BRIOPAHO CEMb METO-
JIOB TIOBBINIEHWST YPOBHsI 0JIaroycTpoHCTBa TEPPUTOPUN TOPOJOB, & UMEHHO: BHeApeHne GeCTIaTHBIX
MIGPOBHIX GUOTMOTEK, HCTTOMH30BAHNE MACCOBBIX MPOKATOB BEJOCUIIEAHOTO TPAHCIOPTA, YCTAHOBIEHIE
MpaBUI 0OPMIEHIS BHIBECOK PEKJIaMbl, YCTAHOBKA MHTEPAKTUBHBIX CKYJBITYD, YJAyUIleHNEe BHEIIHETO
obamka (hacamoB 3MaHUH, MOMYJISIPU3AINSI COPTUPOBKN OTXOO0B U 0OOPY/IOBAHWE JIETHUX KMHOTEATPOB.
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Mertoabl 6naroycrpoictsa ropogoe 8 XXI seke

g Toro, 4ToObl MHEHHE ObLIO MAaKCHMaJAbHO PAa3HOCTOPOHHUM M OXBATBIBAJIO KaK MOKHO OOJIbIIee
KOJIMYECTBO JII0JIeH, OBLJIO POBEJIEHO HUCCIefoBatke B opme ormpocoB B rpyiie dakynbretra UOCC TOY
BIIO «IOHHACA» B BKOHTaKTe, TZie J1000il 4eI0BEK MOT IIPOr0J0COBATh, TAKUM 0OPa3sOM CO3[aB CTATH-
ctuky. Beero B mporecce ronocoBanus npunsio yyactue 103 yenoseka. [losoxurenbHblii pe3yibraT oTBe-

TOB B cpenHeM coctaBui 60 %.

Ecnu 661 Takas 6bina B Bawewm ropoae, Boi
6bl el nonb3oBanucb?

DaKybTET MHKEHEPHBIX 1 SKONOMMUYECKNX CUCTEM

TyBriuHi onpoc

fa-s
Her-13

Mue Boabile BeE paBHO: Gbina Gbl TaKaA GENUOTEKA B MOEM
ropope MAK Het - 16

‘ﬁ" “x Mporonocosany 80 tenosex

Pucynok 1 — OTnomnrenne MooEXU K
ycTaHOBKe IIUMPOBBIX GUOIHOTEK.

Monb3oeanuck 661 Bbl npokaToM
BeNoCcUNnefioB B CBOEM ropope?

DakynsTET UHKEHEPHBIX W SKONOTUUECKUX CUCTEM
MyGnuuHbIi onpoc
Ha- 67 + 65.69%
Her - 22 2157 %
MHe BCE paBHo, 6bin Gbl OH B MOEM rOpOJIe UMK HeT 12.75%

f‘ Mporonocosanu 102 yenosexa

Pucynok 2 — OTnonrenne MOJOAEXU K
IIpoKaTaM BeJOCHUIIE/I0B.

IlepBas uaes — GecrnatHas uudposas 6ubanorexa (puc. 1).
Bce kuuru B 1ndpoBoii 6ubamoreke — aTo NeKTPOHHbIE (aii-
JIBL, IOCTYTI K KOTOPBIM OCYIIECTBJISETCS € TOMOIIbI0 QR-K0/I0B,
KOTOpbIe HY’KHO OTCKAaHMPOBATh CBOUM CMApPTHOHOM U Jajiee
ckayatb 110 WiFi. Touku focryna ycTaHOBJIEHBI B KaK/OW «TyM-
Ge» ¢ kHUTaMU. Bech KOHTEHT JieTalleH, a OIJIaTa CITHChIBAETCS
co cuéra aboHeHTa.

Bropas uzmest — opranusaiusi MacCOBOTO MIPOKATa BEJIOCUTIEN -
HOTO TpaHcnopTa (puc. 2). Benocumen — oTinyHas 3aMeHa aB-
tomobumo. On He TpebyeT GOMBIINX 3aTPAT HA TEXHUYECKUI
0CMOTp, peMOHT. Takke OH SIBJISIETCS] 9KOJOTUIECKU UHCTHIM
BUJIOM TpaHcropTa. Besmocnopt 1o adekTHBHOCTH CpaBHUM C
GeroM — OH CHOCOOCTBYET YKPEIUIEHUIO MBI, CEP/AIa, TIOMOTa-
eT TIOXYZIeTh. 3a Yac KataHus Ha Besocumnese cxxuraercs 500...600
KaJIopui.

TpeTtbs uaes — yCTaHOBUTH NpaBuia 0GOPMIEHUS BBIBECOK
MarasuHoB. Bceso3BOIEHHOCTh B MECTHOM CaMOYIIPaBAEHUH
NpUBeJa K MOSBJIEHUIO 3aXJaMJIEHHbBIX BhIBeCKaMu (hacaaos.
YT00BI 3TOTO HE CJAYUYMIOCH, TOCTATOYHO MPUHATH HA 3aKOHO-
JaTeIbHOM YPOBHE TIPaBHU/a U TPeGOBAHUSA OTHOCUTEIBHO BHEII-
HETO BrUJa 3TUX BBIBECOK U IMOCTENEHHO JEMOHTUPOBATH 1 3aMe-
HATH cTapble Ha HOBBle. K mpumepy, B MockBe B 3TOM romy
IPUHSIN IU3aH-KO YJUI], pPazpaboTKON KOTOPOTO 3aHWMa-
nace Cryaus Apremus Jlebepesa. [uszaiiH-Kox ropoga — CBOJ
HPaBUJ ¥ PEKOMEHAAIUN 110 0(OPMIEHUIO BBIBECOK U HAPYIK-
HOM pexyambl, (HacasioB 3TaHUN W TPUJIETAoNiell K HUM TePpPH-
TOPUU B MCTOPUYECKON YaCTH TOPO/Ia M HA MPOTSKEHUH TypHC-
TUYECKUX MapmpyToB. /laHHOE PYKOBOACTBO NMPHU3BIBAET
BJIAIEJIBIIEB M APEHIATOPOB YUPEKAEHUN MTPUAEPKUBATHCS €1~

HOTO 0(OpMJIEHUS Ha3BaHUU, MHPOPMAMOHHBIX TAOJINYEK ¥ BUTPUH YUPEKACHWI, PACTIONOKEHHBIX HA
dacamax 3manuii, Ha KOTOPBIX pacipocTpansieTcs au3aitH-koxa. [lo 3akazy KomureTra Mo apXuTexType u

rpajgocTpouTeabcTBY MOCKBBI cOBMeCTHO ¢ [JIaBHBIM apXUTEKTYpPHO-TIJIAHUPOBOYHBIM YyIIpaBIeHUEM

MoCKOMapXUTEKTYPhl B CTYAMK pa3paboTaHa apXUTEKTYPHO-XYA0KECTBEHHAS KOHIEIIINS PasMeleH s

peKIaMHO-MHOOPMAIIMOHHBIX KOHCTPYKIWH 71T OAWHHAANATH TEHTPAJbHBIX YJIHIl TOPOJA U COCTABJIEHO

COOTBETCTBYIOIEE PYKOBOACTBO (pHc. 3, 4).

No

Mocne

Pucynok 3 — Mexanusm paboThl AnU3aiiH-KOIa YIIMIL.
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Cuutaete nu Boi KpacHuBbiM, KOria o4eHb
MHOIo BbIBECOK U Pel(ﬂaMbl?

DaKyNLTET HHKEHEPHLIX M 3KONOTMUYECKWX CUCTEM

Tly§nmaneii onpac

Ba BCAKOM Cilyuae OHIM MOITK Gbl XOTb KaK-TO 3aKp6iTh cepble ' 26.47 %
CTeHB |11

! '\ Nporonocogank 68 yenoaek

Pucynok 4 — OTnomnrenne MOIoOAEXN K
GOBIIOMY KOJINYECTBY BBIBECOK.

CuutaeTe M Bbl, YTO 3TO XOpOLLMWIA BKNaj B
pa3ssutue Bawero ropopa?

DaKynbTeT MHKEHEPHDIX W IKONOTHYECKHX CHCTEM
MyBnuyHbIA onpoc

370 BCEro UG CUEPE/HAR TPATA FOCYAAPCTBEHHOM
Giogxera |4

WM'mmémpHMeqarenhumm MOFM Bbl /431 %
ABNIEUL TYPHCTOR | 15

3TO BLIMAAMT KPachBO TONBKO, ECW FOPOA H3HaaNbHo
Kpacue + 19

““m Mporonocosanu 58 uencsex

Pucynok 5 — OTHoIIeHe MOJOAEKH K
COBPEMEHHBIM 00bEKTaM HCKYCCTBA.

Xdpomaﬂ N 3to Kaea?

WakynnTer WHXEHEPHAIX W 3 koNoTMUECKIX CHETEM

MyBniunbii onpog

Her, 1 Xouy, YToGbl BCe CTeHbl GbIW OAMHaKOBOTo LBeTa -

370 cueHb kpyTo! T0 MOFAO G5t CTATH BUSWTHOR KapTouKo#
moero ropogal - 41

3T0 HepeanbHo B MOEM ropofie

GBOi BapHaHT B KOMMEHTApHA

ﬂ ,if Mporonocosanu 62 yenosexa

Pucynok 6 — OTHolenre MOJIOAEXN K POCITVICH Ha

dacanax.

YerBepTas ujess — UHTEPAKTUBHBIE CKYIBITYPbI (PHUC. J).
VHTepakTHBHAA CKYJIBITYpPa Yalle BCEro MPeACTaBiseT coboit
CTpOeHKe U3 UCKYCCTBEHHBIX MATEPHUATIOB, IPeNCTABIISIONAS
€060l MHCTAIISAIMIO, CIOCOOHYIO IBUTATHCSA U U3MEHATH OTTEH-
ku. MHorpa zpeiicTBe cONpoBOXKAAETCS MY3bIKON. SpKuM mpu-
MEPOM MHTEPAKTUBHON CKYJIBITYPbI SIBJIAETCS CTATys BIIOOIEH-
ubix Asmn 1 Huno B Batymu, KoTopbie CXOMSATCS U PACXOASATCS
Kaxjbie 15 MUHYT.

IIaras umea — paspucoBannble crensl (puc. 6). YroOsl ucmpa-
BUTDb CUTYAIlMIO C HEIPUBJIECKATEJbHBIM BHEIIHUM BU/IOM 3/a-
HUI B HAIlleM PETHOHE MOXKHO NMPHUBJIEKATh XYAOKHUKOB. Takas
mpakThKa yke Habaoganach B ropoje JoHelke.

Ilecras uges — coprupoBka orxon0B (puc. 7). [lis Toro uro-
OBl MyCOp He CKaIJMBaJCs, a mepepadaThiBajics, A1 Hadana
HY’KHO €r0 OTCOPTUPOBaTh. U jKemaTeqbHO, YTOOBI 3TO JIeJaiu
JIIOMM CAMOCTOSITETHHO.

ITO omHa M3 caMbIX T0banbHBIX pobaem. Ilpexae, yem
yCTaHaBJAUBATDh KOHTefIHepr A COPTUPOBKU OTXOZ OB, 9TOT
BOTIPOC HYKHO IOIYJAPU3UPOBATH CPEAU HACETEHUS, YTOOBI
MOCJIe YCTAHOBKY KOHTEIHEPOB MbI HE CTATKUBAJIKCH C PA3INY-
HbIMUI HpO6JIeMaMI/I, CBS3aHHBIMU C TaK HA3bIBA€CMbIM <«4Y€JIOBE-
yecKuM (HaKkTOpPOM».

CenpMas uaess — jeTHUE KUHOTEATPHI HA OTKPBITOM BO3IYXe
(puc. 8). JleTHre KHHOTEATPBI — HTO MECTO MPEACTABISIET COOOI
00I1IeCTBEHHOE TIPOCTPAHCTBO, B KOTOPOM JIHEM ITPOBOJISITCS JIEK-
[ U MACTEP-KJACCHI, & C HACTYIIEHHEM CyMEPEK KUHOCEAHCHI.
Bosee 90 % ompoiuieHHBIX CYUTAIOT, YTO JETHHE KMHOTEATPHI —
OTJINYHAS BO3MOKHOCTb COBMECTUTDH HMPOTYJIKY € IIPOCMOTPOM
Hosoro uabma. OHu xorenn 6b1, 4TOOBI UX OBLIO KAK MOKHO
GoJibliie B TOPOJE.

lFoToBbl v Bbi copTpoBaTh
Mycop?
DaigibTer MHKEeHEPHBIX N 3KONOHEckNX GhoTem

MyBnuurei onpoo

CopTMpoaaTh Mycop ceoMmM pykamn? Dy, HeT KoHeuHo

3.23%

Ecnu Bce GyfiyT 3T0 fAenaTh - A Toxe Gyay

v 66.13%

ECnv 3aCTSEAT 110 3AKOHY, TO MHE NPUAETCA STHM 3aHUMATHCA
Ho A 6l He xoTen. - 3

1 6t W ceiiuac aTiM Gbl 3aHAMANCH, Cnu Bbl yoTaHORWAN
PpaafensHbIE KOHTElHEpLL 31D AENaIOT B0 BCEX PASAMTHIX
CTPaHAX MUPA W HHUEMD NOCTBIZIHOM B GTOM HET. - 54

)coBan 61 uenonex

Pucynok 7 — Otnomenne MOJIOIEXN K COPTUPOBKE OTXOJIOB.

BbIBObI

B pesyabrare wccienoBanus OBLIO YCTAHOBIEHO, YTO MOJO0E MOKOJEHUE 3aUHTEPECOBAHO B H1aro-
YCTPOHCTBE CBOETO POMHOTO TOPOJA, A TaKKe B GOJBITMHCTBE CBOEM TOMOKUTENHLHO OTHOCUTCS K COBpe-
MEHHBIM UIesIM 6JIaroycTpoiicTBa TOPOACKUX TeppuTopuit. OTAeNLHOTO BHUMAHWS 3aCTy/KUBAET BOTIPOC
0 COpPTHPOBKe Mycopa — 88,5 % TMPOTOJOCOBABIINX YTBEP/KAAIOT, YTO HAUAMM GBI COPTUPOBATH OTXOMABI yiKe
cerogHs. CTOMb BBICOKUI TPOIEHT MOKa3bIBAeT BBICOKYIO CTETEHb 3aMHTEPECOBAHHOCTH MOJIOJIOTO TOKO-
JIeHUsT TI0OATBHBIMU TTPOOIEMAMHU HKOJIOTHY W B YACTHOCTH TIPOGIEMAMU YTUIU3AINH TBEPABIX OBITOBBIX

OTXOJ[OB.
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Metopsl 6naroycrpoitctea ropopos B XXI seke

Xotenu obi Bel, uTo6k1 B Baillem ropoae
6bIN NeTHWH KMHOTeaTp?

DAKYSILTET UHIEHEP HBIX 1 SKONOMMUECKUX CUCTEM

MyBanuHBIA onpoc

g, oinzatencHo nowen 6ol TyAa © ApyabaMu. Mbl oueHb mobum v 44.9 %
KWHO. - 22

Her, ouepegnHan gypHan Tpata epemeHn. A nyqwe Gol cuaen B coy 2.04%
ceTax.

5 Bbi xoTen, YTobbl TaKCA KWHOTEATR Obin B MOEM ropofie. Hoato  53.06%
CAMIUKDOM HepeanbHo, HUKTO He BLI[IENWT Ha 370 feHblu.

§ ’\’ Mporonocosanw 49 yenosek

Pucynok 8 — OTHOIIEHNEe MOJOAEKN K JIETHIM KHHOTEaTpaM.

OpnHa u3 mpobiieM, KOTopasi CTOMT Ha MyTH PEIleHUs] JaHHOTO BOTIPOCa, — OOJBIION MPOIEHT MOJIOAEKN
0e3 aKTUBHOM JKU3HEHHOI nosuiyy. Yes0BeK ¢ IacCUBHON JKU3HEHHON MO3UIMEH MeIaeT ABYKEHUIO IIPO-
rpecca B COIUYyMe.

Ecam BOBpeMs He 3aMHTEpPECOBATh MOJMOAEKD COBPEMEHHBIMEI METOAMH PENIeHHs NpobieM, TO He yja-
CTCST COXPAHUTH OOJIUK TOPO/A JIaske B TOM BHJIE, KOTOPBI MBI HMEEM Ceifuac.
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A. B. IOTAHIHA, K. A. AKOBEHKO

METO/JAUN BJIATOYCTPOIO MICT ¥ XXI CTOJIITTI

JOY BIIO «/lonbachka HamioHa bHA aKageMis OYAIBHUITBA 1 apXiTeKTypH»

AHoTamis. Y cTaTTi PO3IJISHYTO MEPCIEKTHBHI METOAN 6IaT0yCcTpoio MichKUX TepuTtopiil. [IpoBeneno inTep-
HET ONMUTYBAHHS 3 METOIO BUSIBJICHHS CTABJIEHHSI MOJOI 10 PI3HOMAHITHUX CYJacHUX ifell 61aroycTpoio
TepUTOpii.

Kiouogi cioBa: 6iaroycTpiii Teputopiif, MOIO/Ib.

ANGELINA POTANINA, KONSTANTIN YAKOVENKO

METHODS OF CITE REDEVELOPMENT IN THE XXI CENTURY

Donbas National Academy of Civil Engineering and Architecture

Abstract. The article discusses advanced methods of urban areas redevelopment. An online survey has been

carried out in order to identify the attitude of young people to various modern ideas of city redevelopment.
Key words: territory redevelopment, youth.
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IMoranuna Anreauna BstaecnaBoBHa — crynentka [OY BITO «/lonbacckas HanmumoHa bHAS aKaJeMUs CTPOUTENbCTBA 1
apXUTEKTYpbl». Hay4Hble nHTEPECH: 61ar0yCTPOHCTBO TOPOIOB.

SxoBenko KoHcraHTHH AHATOJbeBHY — KAaHIWIAT TEXHUYECKUX HAYK, AOIEHT Kadeapbl TOPOJACKOTO CTPOUTENHCTBA 1
xo3siictBa TOY BITIO «/loHbacckast HAIMOHATbHAST aKaIEMUsT CTPOUTENHCTBA M APXUTEKTYPhI». HaydHbie HHTEPECHL:
PEKOHCTPYKIIHS TIPOMBINITIEHHBIX TIPENPUATUIN, BAUSHIE HA (POPMUPOBAHKE YIMYHO-IOPOKHON CETU TOPO/A JIETKOBOTO
MHAVNBUILYATbHOTO TPAHCIOPTA; Hay4HOe 0OOCHOBAHME HAMPABICHWI PA3BUTHS YJIMYHO-AOPOKHONW CETH; ONTUMH3AINS
paBoThI TOPOACKOTO MACCAKUPCKOTO TPAHCIOPTA.

IMoranina Anrenina B’siuecnasiBua — crynentka JJOY BIIO «/[on6acbka HamioHaabHA akajgeMiss OyiBHAITBA 1 apXiTeK-
Typu». HaykoBi inTepecu: 6aroyctpiit MicT.

SAkosenko KoctsinTuH AHATONIHOBIY — KaH/MAT TEXHIYHIX HAYK, OTIEHT KabeIpu MIiChKOTO Oy/IiBHUIITBA Ta TOCTIOAAP-
crea JIOY BIIO «/lonGachka HallioHaJbHa akajeMis OyaiBHUITBA i apxiTeKTypu». HayKoBi iHTEpecu: peKOHCTPYKIList TIPo-
MHUCJIOBUX TiJIPUEMCTB, BIJIUB Ha (DOPMYBAHHS BYJINIHO-IOPOKHBOI MeperKi MiCTa JIETKOBOTO iHWMBI/IyaJbHOTO TPAHCIIOP-
TY; HAYKOBE 00IPYHTYBAHHSI HAMPSIMKIB POSBUTKY BYJIMYHO-IOPOSKHBOI MEPeKi; OITHMI3allist pPOOOTH MiCHKOTO ITACaskiPChKO-
TO TPAHCIOPTY.

Potanina Angelina — student, Donbas National Academy of Civil Engineering and Architecture. Scientific interests:
urban redevelopment.

Yakovenko Konstantin — Ph. D. (Eng.), Associate Professor, Municipal Engineering and Economy Department, Donbas
National Academy of Civil Engineering and Architecture. Scientific interests: the automobile personal transport influence
on city road network formation; the scientific substantiation of development trends of a road network; optimization of
urban public transport.
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HAUHDHAIbHOH AKAIIEIN CTPOHTENbGTBA W APKHTENTYPbI

YK 624.074.2

A.B.BENTYXA, 4. B. GEJIOB

FOY BMO «[Jonbacckasi HALMOHANLHAS AKAAEMUS CTPOUTENLCTBA U APXMTEKTYPbI»

OCOBEHHOCTU TEXHOJIOI'MN BETOHUPOBAHUA
CAMOYIMJIOTHAIOLWMMCA BETOHOM MOHOJIUTHLIX
XENE3OBETOHHbIX BYHKEPOB

AuHoTtaums. B manHoii cTaThe MpeIokKeHa HOBasi TEXHOJIOTHsI GeTOHUPOBAHUST GYHKEPHBIX KOHCTPYKITHIL ¢
MCIIOTB30BAHMEM CaMOYILIOTHSIONIErocst GeTOHa, KOTOPAst TTO3BOJISIET COKPATUTD TPYAOEMKOCTh OETOHHPO-
BaHU TIPH BO3BEIEHUN MOHOJHUTHBIX JKeJIe300eTOHHBIX OyHKepoB. [lokazaHo ycTpoiicTBO MpUMEHIeMOi
onany6oYHON cucTeMbl U MpUHIUI €€ paboThl. IIpuBoauTCs onucanue 06OPYAOBAHUS JJIsI BBITIOJHEHUS
paboT ¢ MOMOIIBIO TPEAIOKeHHOTO MeTozia. OCBEIeHbl TEXHOIOTHS BBITOJHEHHUST paboT 1 IIPENMYIIeCcTBa
HOBOTO TEXHOJIOTHYECKOTO PEIIeH s BO3BEIEH ST MOHOJIUTHOTO KeJIe300eTOHHOTO OyHKepa.

Kiouessie coBa: 6yHKepa, OIbEMHO-TIEPECTaBHAS OMATYOKA, CKOMB3SIIAsT OMATyOKa, CaMOYTIJIOTHSIOITIH-
cst 6eTOH, POTOPHBIH HACOC.

AKTYAJIbHOCTb TEMbI

B nocientee BpeMs Bce B OOTBIIMX MACHITabaX OCYIIECTBJSIOT CTPOUTETHCTBO BBICOTHBIX COOPYIKEHUI
13 MOHOJIUTHOTO sKejie306eToHa. BBhI3BaHO 3TO TeM, YTO MOHOJHMTHBIN jKe1e300eTOH 0OeCcTIeunBaeT Mpod-
HOCTb U YCTOMYUBOCTh KOHCTPYKI[UN BBICOTHBIX COOPY/KEHHI, a B HEKOTOPBIX CJIyYasX COOPYKEHUS U3
MOHOJIUTHOTO KeJie300eTOHA 3KOHOMUYECKH 3(h(PeKTUBHEE APYTUX BHUIOB CTPOUTEIHCTBA.

MoHoMTHBIE KeTe300eTOHHbBIE COOPYKEHUS MOJYYHIN B YTOJbHON MPOMBINIIEHHOCTH IHPOKOE Pac-
IIpoCTpaHEeHNE B OCHOBHOM B CBA3U C BBICOKOHM TEXHOJIOTMYHOCTHIO MOHOJUTHOTO CTPOUTEJILCTBA.

I3 Bcero KOMILIEKCA 3IaHUI 1 COOPYKEHUH MIaXTHON TIOBEPXHOCTH 0 CJOKHOCTH U TPYJIOEMKOCTH paboT
BBIIEJISTIOTCS. BBICOTHBIE COOPY:KEHUsI JIJIsI XpaHEHUsI U Teperpy3ku yris. ByHKepa mpeacTaBisioT co6oi
COOPY’KEHUsI, B KOTOPBIX COBMENAIOTCS (PYHKIMU CAMOPA3TPYKAIONUIETOCS XPAHUJIUIA U YCTAHOBOK JJIsI
TO3MPOBAHHON 3arpy3KH ChITydero Matepuasa [1].

bByukepa, nessiiuecs: Ha IPUEMHBIE, TIPOMEKYTOYHbBIE, AKKYMYJIUPYIOIIUE U TOTPY30YHbIE, HUMEIOT BHICO-
Ty 0T 30 10 60 M ¥ CTPOSITCS CAMOCTOSATENbHBIMU OOBEKTHBIMK TTOTOKAMUL.

O1bIT BO3BEJIEHNST MOHOJTUTHBIX OyHKepoB B JloHOacce MOKasall, 4To 9TH COOPYKEHUsT BO3BOISAT Pas/ind-
HBIMU METOJIaMU U CPOKM MX BO3BeleHUs Kosebmercst ot 8 1o 18 mecstiies. BoisBano 910 oTcyTcTBHEM 000-
CHOBAHHBIX CPOKOB CTPOUTEIHCTBA, Ha OOIIYIO0 TPOAOJIKUTENBHOCTh 00BEKTHOTO MOTOKA CIEAYIOIUX (hak-
TOPOB! IIPUMEHEHUA PA3HBIX CPEACTB MEXaHU3aIlNU, NCIIOJIb30BaHUA PA3JIMYHBIX KOHCTPYKTUBHBIX peH.[eHI/Iﬁ
OHaJIY60‘IHbIX CHUCTEM, IPUMEHEHUA PA3HBIX OPraHU3aIlMOHHDBIX CXEM Pa3BUTHA IIPOIECCOB IIPHU BO3BEAE-
HIKM OYHKEPHBIX COOpYsKeHUH [2].

CaMOyTIIOTHSIONIHHCS G6ETOH B HACTOSIIIEE BPEMS CTAHOBUTCS OUEHD TOMYJISIPHBIM CTPOUTENHHBIM Ma-
TeprajsoM. Ero mcrnorp3oBaHie OTPAHNYNBAIOCH BO3MOKHOCTSIMH MTOCTABIIMKOB W TTPOU3BOAUTENEH MO-
HOJUTHOTO kene306eTona. OMHAKO B MOCTeaHEe BPEMSI CAMOYTLIOTHSIONMICS GeTOH TprobpeTaeT Bee
GOJTBIITYIO TOMYISPHOCTH HA KPYIHBIX MPEANPUATHIX, TIPOUIBOIAINNX MOHOTUTHBIH JKeTe300€TOH.

Tem He MeHee, BO3MOKHOCTH, OTKPBITBIE TIPIMEHEHNEM HOBOTO MaTepHasa, elfe He MCIOIb3yI0TCS B MOJI-
Hoit Mepe. Tobko Graroapss MCMOMHL30BAHNIO HOBBIX TEXHONOTUH W COBPEMEHHBIX CTPOUTENHHBIX MaTe-
pHAaToB, a TakkKe GJIaroapss MOCTOSHHOMY KOHTPOJIO KaveCTBA MCXOAHOTO CHIPBS M MATEPUATIOB MOXKHO
06ecTeunTh B COBPEMEHHBIX YCIOBHUIX BBHICOKOE KaueCTBO CTPOUTENLCTBA [3].

CTpOUTETHCTBO MOHOMUTHBIX OYHKEPOB, PA3BUTHIX MO BBICOTE C TIOCTOSIHHBIM CEYEHUEM BBHICOTHBIX CO-
OpY’KeHUIA, TIpe/ICTaBAsIeT AOBOJIBHO TPYAHYIO TeXHIUECKYIO 3a7auy. OCHOBHON CJOKHOCTBIO SBJISIOTCS
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KOHCTPYKTHBHBIE 0COOCHHOCTH BYHKEPOB, CTEHKA KPYIJIOr0 COOPY/KEHUs B MJIaHE UMEET KPUBOJIUHEHHYIO
MOBEPXHOCTh U CPaBHUTENBHO HeGobInyIo Toaumuy (100..200 MMm). ByHkep siBasercs, Kak mpaBuiIo, ele
U BBICOTHBIM OGBEKTOM, UTO JIOTIOJHUTENBHO OCJIOKHSIET paboThl MO ero BO3BEIEHHIO.

Beronuposanue GyHKepa TPaIUIMOHHBIMU METOAAMU BEIETCS MyTeM Mojaud GeTOHA MEKAY BHYTPEH-
Hell ¥ BHeIHelH onanybKaMu, 3HaYUTEbHAS YaCTh TPYA03aTPaT WIET HA IEPECTAHOBKY NIUTOB OMaayOKu
Ha KasK/blil Apyc OETOHMPOBAHUS, 3aTPY/AHAETCS Mojlaya 6ETOHA W3-3a TOHKOCTEHHOCTH KOHCTpyKiuu. He-
06X0IMMOCTh BUGPUPOBAHUS GETOHHON CMECH BEIET K YBEJIMUYEHUIO HeCylell clocobHOCTH onanybKy, a 3Ha-
YUT U K yBeJUYEHUIO ee Beca. [lorpebHoCTh GeToHMpoBaTh creHKy OyHkepa apycamu (1,2...1,5 M) npusoauTt
K 3HAYUTEJHHOMY KOJIUYECTBY TEXHOJOIMYECKUX MEPEPHIBOB U CYIIECTBEHHO YBEJUYMBAET CPOK BO3Bejle-
Hust oObeKTa [4].

[ToaToMy HEJBIO HCCIIEIOBAHUS SABJSIETCS Pa3pabOTKa HOBON TEXHOJOTMN OeTOHUPOBAHMST MOHOJTHTHBIX
Kese300eTOHHBIX OYHKEPOB € MCTIOJNB30BAHIEM CAMOYTLIOTHSIONIETOCS GETOHA.

Ilocredosamenviocmn 603sedenus Oynkepa

Texuomorus GetonnpoBanus OyHKepa OCHOBaHA Ha MCIIOJIb30BAHUN CaMOYILIOTHSIONIErocs 6€TOHA B KOM-
OUHAIINY € 3aKauMBAHUEM CMeCH B OmanyOKy CHU3Y BBepX [5].

[TocJie ycTaHOBKM Hapy:KHOU OMasyOKu CTEHKH OyHKepa 2 BBIMOJHIETCS apMUpPOBaHKe OyHKepa Ha BCKO
BBICOTY CcOOpysKeHus. I10 OKOHYaHMM apMUPOBaHKMs MOHTHPYETCS BHYTPeHHss onany6ka 6ynkepa 1, koto-
past MOskeT ObITh (DY TEPOBKOM, SIBJISISICH HECHEMHON OTaTyOKOM, 10 Beeil Tuiommaan OyHKepa.

B mapysHoii onmanybke 2 yCTpOeHBI TyHEepbl 3 As 1mogayn GeToHa, KOTopble 000PY/0BaHbl 3aABUAKKA-
mu. IIITy1epsl mo BicoTe GYHKEpPa MOTYT OBITH YCTPOEHBI B HECKOJIBKO sipycoB (puc. 1).

[Togaua GeTOHHON cMecu B OMATYOKy OCYIIECTBJSETCS MO AABJEHUEM Bbiie atMocdepHoro. Vcmonp3o-
BaHMe CaMOYILUIOTHSIONIMXCS BUAOB OeTOHA ¢ MpeABapUTENbHON Aeaspanueil ynporaer npomuece, 6aaro-
Aapsda 4emMy CaMbl€ HECTaHAapTHBIC (bOprI MOTYyT 6bITb IIOJTHOCTBHIO 3aIIOJIHECHBI.

1L i

T,

N
i\

Pucynok 1 — MonTax omany6ku Gynkepa: 1 — BHyTpeHHss onanybka (pyTepoBra); 2 — HapyKHas onaryoKa;
3 — mTymeps! s nogaun 6eToHa; 4 — KOJIOHHBI, 5 — QyHIaMeHT; 6 — apMaTypa.
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OcobeHHOCTH TEXHONOTMM BETOHMPOBAHMS CAMOYMIOTHSIOWMMCS BETOHOM MOHONUTHBIX Xene306eToHHbIX ByHkepoBs

Cwuecs 3anuBaercs B ¢hopmy cuudy BBepx. Camoymiorasionuiicss 6eton (CYD) nonaercst BHavase B
HWKHUH SPYC MITYIIEPOB OJHOBPEMEHHO 10 BCEMY TIEPUMETPY stueliku GyHKepa, T. e. Impoliece mopaun Ge-
TOHHOI CMeCH, OCYIIECTBJISJICS 0 BCeW TIONAMN OMaayOKu 1o AaBjenueM (puc. 2).

7 Y,

4 //‘\_

Pucynok 2 — Beronunposanue 1-ro sipyca Oyukepa: 1 — BHyTpeHHsIsI onany0Ka; 2 — Hapy)KHas omnany0Oka; 3 — mTyIeps
1 mofiauk GeToHa; 4 — KOJIOHHBL; 5 — (yHIaMeHT; 6 — camoymioTHsomulicss 6eTon 1-ro spyca; 7 — aBTo6eTOHOCMECH-
TeJb; 8 — POTOPHBIN Hacoc; 9 — MIIAHT 7151 mofaun GeToHa.

ITocsie 3akauku OeTOHA Ha MEPBBIN SIPYC 3aABUKKHU MITYIIEPOB JIJIs OAauk GETOHA EPEKPHIBAIOTCS M CPa3y
&Ke 6e3 TEXHOMOTHYECKUX TEPEPHIBOB TOAAETCST OETOH BTOPOTO sIpyca. BoiTecHseMbIil n3 omamyOKku OeToH-
HOH CMEChI0 BO31YX BBIXOAUT B OTKPBITYIO BEPXHIOW YacTh onaayOku OyHkepa 2 (puc. 3).

PotopHbiit Hacoc 9 npejcTaBisieT HeOOXOAUMOE TEXHOJOTHYECKOE YCTPOUCTBO JIJIsT JAHHOTO MeToja be-
TOHMpOBaHuUsA. [/iMHa Hacoca co BCTPOEHHOI ouncTHON crctemoii coctaBasieT 3 000 MM, mmpuaa 1 500 M,
Boicota 1 700 mm. On BecuT 2,3 TOHHBI, TPAHCIOPTUPYETCS TIPU TIOMOIIN KPaHa M aBTONMOTPY3YHKa; yTIPaB-
JISIETCST OJIHUM OIIEPATOPOM TIPH MTOMOIIN JBYHAIPABJIEHHOTO MPUOOPa PaMOANCTAHIINOHHOTO yIIpaBie-
Hust. Hacoc ¢rocobeH mpoKaunBaTh CMECh ¢ KPYITHOCTBIO 3aMOTHUTENS 10 16 MM, pacxoj cMecH MOCTOSTHHO
KOHTPOTUPYETCST, YTO TO3BOMSIET AOCTUYL 00heMa TPOKaYnBaHms cMecu o 18 v /4.

Hacoc, crnabxeH qaTdnkaMu, CHTHAIU3UPYIOMINMY O Pa3pbhiBax MITAHTa WKW 3aKymopke. [Ipu mcmosh-
30BaHUU HECKOJLKUX HACOCOB TEXHOJOTHS MO3BOMSET AOCTHYD BhICOUYAiiTell rabapuTHON TOYHOCTH KOH-
CTPYKIMN U 0becTeunBaeT Kpaifie BHICOKYIO TPOU3BOAUTETBHOCTD (110 300 1/MumyTa).

[Momy4yeHHble MTOBEPXHOCTH WAEANHHO TIAJKKE, OTIHAAeT HEOOXOMUMOCTD B OTOTHUTENBHON U TOPOTO-
CTOSITIEN OT/EJKE M 3aTHPKU MOBEPXHOCTIL

JIist CpaBHUTETHHOTO aHATM3a METOIOB BO3BEEHMUST TIPHHSIT MOHOJUTHBI MHOTOGANIEHHBIH 3arpy304-
HO-aKKyMyJTUPYONHil GYHKEP BBICOTON 42 M; MUPHUHA TOTEPEYHOTO CEYeHMST 54X54 M; TOJMIMHA CTEHKU
Gyrkepa 200 M.

AHanmna TPyMOeMKOCTH TIOKa3as, 4T0 GETOHMPOBAHIE CAMOYIUIOTHSIIONUMCS OETOHOM TO3BOJISIET COKpPa-
TUTH Tpymosarparel Ha 9,3..35,1 % (puc. 4a). CHMKeHne MarepuanbHbIX 3aTpaT cocraisger — 10,4..36,3 %
(puc. 46). TIpomomKUTETHHOCTD BO3Be/IeHust cokpaiaercs Ha 20,6..44,1 % (puc. 48).
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Pucynok 3 — Beronmnposanue 2-ro sipyca 6yukepa: 1 — BHyTpeHHss onmanybka; 2 — HapyKHast omanyOKa; 3 — MITYIepsl
IUTsT TIofiau GeTOHa; 4 — KOJIOHHBL, 5 — (YHAAMEHT; 6 — CaMOYIJIOTHSAIOMHUINCS 6eTOH 2-T0 sipyca; 7 — aBTOOETOHOCMECH-
TeJb; 8 — POTOPHBIN Hacoc; 9 — mIAHT 75t ofaun GeToHa.

InaBubIM 00pa3oM 3(hGheKT CHIKEHUS TPYIL03aTPAT JOCTUTAETCS 32 CUYET BBICOKOH TEXHOJOTHYHOCTHU
GeTOHMPOBAHWS, OTCYTCTBUS TPOIECCA YIIOTHEHUST OETOHHON CMECH, a TaKKe YIPOIIEHMs OTaTyGOYHbIX
pabor.

OjHaKO CTOMMOCTH CAMOYILTOTHSIIOIIETOCST OETOHA B cpeHeM B 4 pasa 0OoJIbIle TPAAUIIMOHHO MPUMEH I
eMbIX OETOHOB, YTO B UTOTe U BJIMSET Ha CTOMMOCTb BO3BegeHUs oObekTa (puc. 4r).

OCHOBHBbIE BbIBO[AbI

Wcnonp3oBatnne caMOYILIOTHAIONETOcs GEeTOHa PU BO3BEAEHUM MOHOJUTHBIX OYHKEPOB ITO3BOJSET
BO3BOJAUTb OOBEKTBI C JIOObIM OuepTaHueM U (hOPMOIi.

OCHOBHBIMI/I nmpenmMyuiecTBaMun [[aHHOfI TEXHOJIOTUN B CPaBHEHHHN C UCIIOJB30BaHHUEM TPAJUITMOHHDBIX
onaay6OYHBIX CUCTEM WM TIPUMEHEHUEM OOBIMHOTO MACCOBOTO OETOHA SABJSAETCS: COKPAIECHHUE MPOIOIKUTENb-
HOCTH CTPOMTEJIHCTBA; BOSMOKHOCTh YKJIAJIKK 3a CMeHY Gobinero oobéma GeToHa; yrporieHue pabot 1o Oe-
TOHMPOBaHMIO (OTHaZaeT HEOOXOAMMOCTD B YIIOTHEHUH ); BO3MOKHOCTD MOJAa4Yn OETOHA HEMOCPEACTBEHHO
gepe3 omaxyOKy (d4epe3 OTBepCTHE B HIDKHEH e€ yacTn); GoJiee POCTast M MEHee MACCHBHAS KOHCTPYKITHSI
omany6ku (M3-3a OTCYTCTBUSI TIPOTecca BUOPHPOBaHUs GETOHA Ha OMATYOKY He BO3MENHCTBYIOT HOMOJHUTEh-
Hble TUHAMUYECKHE 1 CTATHYECKIE HATPY3KW); BO3MOKHOCTD CO3/IaHUs 000 TeoMeTpun OyHKepa; 0co00
TJaKast ¥ TUIOTHAS TTOBEPXHOCTD OETOHA; MaeanbHas pa3MepHast TOYHOCTh BO3BOAMMON KOHCTPYKINH; 60-
siee Ge30MacHoe BeJleHNe CTPOUTENBHBIX PaboT U coKparenne paboT Ha BBICOTE; OTCYTCTBYE ITyMa U BHOpa-
N,

114 ISSN 2519-2817 online
Becthuk Jlon6acckoli HAIIMOHANBHON aKaeMU CTPOUTEIBCTBA U aPXUTEKTYPbI



OcobeHHOCTH TEXHONOrMM BETOHMPOBAHMS CAMOYMIOTHSIOWMMCS BETOHOM MOHONUTHBIX Xene306eToHHbIX ByHkepoBs
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Pucynok 4 — CpaBHUTEIbHBIE THCTOTPAMMBI TP BO3BEAEHUN MOHOTUTHOTO OYHKEpA: a) TPYAOEMKOCTH PaboT;

6) croumocTu paboT NpK Bo3BeleHNH OyHKepa; B) MPOAOIKUTEIbHOCTH paboT; r) croumocTu GeroHa: 1 — Bo3BeneHue
GyHKepa B II0IbEMHO-TIEPeCTaBHON onanyOKe; 2 — Bo3BeleHne OYHKepa B CKOJIb3sllel onanyOke; 3 — Bo3BeleHUe OyHKepa
B CaMOIOAbeMHOM omanyOKe; 4 — Bo3Be/leHre OyHKepa ¢ IPUMEHEHNEM CaMOYIJIOTHANIErocst 6eToHa ¢ GEeTOHUPOBAHM-

eM MEeTOJIOM 3aKayKH.
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A. B. BEJIYXA, /1. B. b€JIOB

OCOBJIMBOCTI TEXHOJIOTII BETOHYBAHHS BETOHOM, 110
YIIIJIDHIOETHCA, MOHOJIITHUX 3AJIISOBETOHHUX BYHKEPIB
JOY BIIO «/lonbachKa HallioHaJbHA akageMis OyIiBHUITBA i apXiTeKTypu»

AnHotauis. Y 1l crarTi 3apornoHOBaHa HOBA TEXHOJIOTIsI OeTOHYBaHHS OYHKEPHUX KOHCTDPYKIIiil 3 BUKOPH-
cTaHHSIM GETOHY, 1O YIIBHIOETBCS, SIKA IO3BOJISIE CKOPOTHTH TPYIOMICTKICTb GE€TOHYBAHHS TIPU 3BeleHH]
MOHOJITHUX 3aii306eToHHuX GyHKepiB. [lokazaHo obanITyBaHHs BXKUBAHOI ONanyOHOI CHCTEMH 1 TIPUH-
1w ii poboru. HaBoauThest 0MuUC yCTaTKYBaHHSI [Jisi BUKOHAHHSI POGIT 32 JOIIOMOr0I0 3aIIPOIIOHOBAHOTO
Meropy. OCBiTJIeH] TeXHOJIOTisi BAKOHAHHSI POOIT i TIlepeBaru HOBOTO TEXHOJIOTIYHOTO PillleHHSI 3BEIEHHS MO-
HOJIITHOTO 3aJ1i300€TOHHOTO OYHKepa.

KimouoBi cioBa: Gynkepu, migifoMHO-IIepecTaBHa 0ManyOKa, CKBO3HA onanyOKa, 6ETOH, 10 YIIIbHIOETh-
¢, POTOPHUI Hacoc.
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ANDRIT BELYKHA, DENIS BELOV

FEATURES OF TECHNOLOGY OF CONCRETING BY SELF-PACKING
CONCRETE OF MONOLITHIC REINFORCE-CONCRETE BUNKERS
Donbas National Academy of Civil Engineering and Architecture

Abstract. In this article new technology of concreting of bunker constructions is offered with the use of self-
packing concrete, that allows to shorten labour intensiveness of concreting at erection of monolithic reinforce-
concrete bunkers. The device of the applied planking system and principle of her work are shown. Description
over of equipment is brought for implementation of works by means of the offered method. Lighted up
technology of implementation of works and advantage of new technological decision of erection of monolithic
reinforce-concrete bunker.

Key words: bunkers, lifting-reset table planking, sliding planking, self-packing concrete, rotor pump.

Bexyxa Auapeii BraaumupoBuy — marmctpanT kadeapsl TexHOJIOTUN U opranusaiun crpouteasctBa [OY BIIO «/lon-
6acckasi HAIlMOHAJIbHAST aKa[eMUsI CTPOMTENBCTBA U aPXUTEKTYPhl». HaydHble HHTEPECH: TEXHOIOTHSI W OPraHn3aIlis
palboT MPU CTPOUTENBCTBE MOHOJNUTHBIX OYHKEPHBIX COOPYKEHUIA.

Benos [lenunc BUKTOPOBHY — KaH/M/IAT TEXHUYECKUX HAYK, IOIEHT Kadeapbl TEXHOJIOTHH U OPTaHU3AIIY CTPOUTETHCTBA
T'OY BIIO «/lonbacckast HanmoOHATbHAS AaKaEMIST CTPOUTENBCTBA U apXUTEKTYPhI». HaydHble MHTEPECH: TEXHOMOTUS U
opraHuzaius paboT [P CTPOUTETHCTBE MOHONUTHBIX COOPY KEHU.

Benyxa Anapiii Borogumuporuy — maricrpant Kadenpu Texuosorii i opratizauii Oyaisauursa JJOY BITO «/[onb6acbka
Hal[lOHaJIbHA aKazeMis OyAiBHUITBA i apxiTekTypu». HayKkoBi iHTepecH: TeXHOJOTId i opraHisaiis pobit npu OyAiBHUITEI
MOHOJIITHUX OYHKEPHUX CTIOPY/I.

Benos Jlennc BiKTOpoBMY — KaHAUAAT TEXHIYHUX HAYK, AOLEHT Kadeapu TeXHOJOTIi i oprauizarii Oyaisauirsa JOY
BIIO «/lonGachka HallioHa/IbHA akaeMist OyAiBHUITBA | apxiTekTypu». HaykoBi iHTepecu: TeXHOIOTIs | opraHizaitist pooiT
npu Oy AiBHUIITBI MOHOJIITHUX CIIOPYI.

Belykha Andrii — master’s student, Technology and Management in Construction Department, Donbas National Academy
of Civil Engineering and Architecture. Scientific interests: technological processes at erection of monolithic bunkers
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JOHBACCKOH HALHOHAVIbHOH AKAZIEMIS CTPOHTENbGTBA W APXHTEXTYPbI

YK 624.042.7:699.841

E. A. CEPAIOK, 1. B. HA3UM

FOY BMO «[Jonbacckasi HALMOHANLHAS AKAAEMUS CTPOUTENLCTBA U APXMTEKTYPbI»

OCOBEHHOCTU PACYETA 34AHUA HA CEMCMUYECKUE BO3AENCTBUS
Mo PA3JINYHbBIM HOPMAM NMPOEKTUPOBAHUS (HA NPUMEPE
CTAJIbHOIrO KAPKACA NMPOM3AAHUS)

Annoranusi. B crarse paccMOTpeHBI 0COOEHHOCTH pacyeTa 3aHMns Ha CefiCMIYecKne BO3EHCTBYS M0 pas-
JUYHBIM HOPMaM TIPOEKTHPOBAHNUS. BBITIOMHEH cpaBHUTENBHBIH aHAIN3 Pe3y/IbTaTOB PACUeTOB 3aHUS Ha
celicMmUecKre BO3ZEHCTBIS INHEHHO-cTieKTpaabHbIM MeTozioM 1o /IBH B.1.1-12:2014 «Crpoutensctso B
ceficmmueckux pationax Ykpanusl» u CII 14.13330.2014 «CtpouTtenscTBO B celiCMUYeCKUX palioHAX>.

Kmouessie cioBa: celicMirieckyie BO3eHiCTBYS, TTPOM3/IaHIe, HOPMBI TPOEKTHPOBAHUS.

OOPMVYINNPOBKA TMPOBJIEMbI

CelicMuueckoe BO3/eHCTBIE TIPEACTABIsIET OO0 KoJiebareIbHOE ABUKEHIE TPYHTA, BHI3BAHHOE TPH-
POIHBIMU MJIU TEXHOTEHHBIMU (HaKTOPAMHU, KOTOPOE BIEYET 32 cO00i TepeMentens, 1ehOpMAaIi, OTKA3bl
OT/IeJIbHBIX 3JIEMEHTOB U MHOT/A pa3pyllieHune 3/aHuil. B peiicTBy0mnx HOpMax MPOeKTUPOBAHUS TI0 Cell-
CMOCTOHKOMY CTPOUTEJNBCTBY Poccuy 1 YKpanHBI IPUBEACHBI IaHHBIE /IS pacueTa CeHCMOCTOHKOCTH 3/1a-
HUH, BO3BOJUMBIX Ha T€PPUTOPHE KDPBIMCKOTO MOJIyOCTPOBA, BCJAEACTBUE YETO aKTYaJbHOU MPOOJIEMOil
SIBJISIETCST BBITOJHEHNE CPDABHUTETHHOTO AHAIN32 OCOOEHHOCTEN U Pe3yIbTATOB PACYETOB 3MAHUI Ha Celi-
CMHYeCKue BOSﬂeﬁCTBHH MO HOPMATUBHBIM JOKYMEHTaM /IaHHBIX CTpaH.

AHANN3 NOCNEQHNX UCCNEQOBAHUN 1 MYBNUKALMIA

Pa3inuHbIMU aCIIEKTAMU TEOPUH CEHCMOCTONKOCTH 3aHUMAJINCh OTEYECTBEHHbBIE U 3apyOEKHbIE yUEHBIE:
A. A. Amocos, C. b. Cununpin, W. JI. Kopuunckuii, 0. . Hemuunos, H. Heiomapk, /[xx. Bitom n MmHorue
npyrue [1-4].CpaBHeHHWIO PAa3TUYHBIX METOIOB PAacyeTa HA CEHCMHUYECKIEe BO3MEHCTBUS MOCBSIIIEHBI Pabo-
ol O. B. MkproiueBa u I. A. /pxunusenamsusiu. B ganHol cTaThbe paccMaTpUBaeTCs pacyeT CTaJbHOIO
KapKaca IPOM3/IaHUs Ha ceficMUYecKre BO3/IeCTBUS JIMHEHHO-CIIEKTPATbHBIM METOMOM TI0 PAa3JUIHBIM
HOPMaM TTPOEKTUPOBAHMUSI.

LENb

PaCCMOTpeTb 0COOEHHOCTH pacueTa 1 BBINIOJIHUTD CpaBHI/ITeJII)HbeI aHaJIN3 BJAUAHUA MIPUHATOTO A
pacueTa ]II/IHCI?IHO-CHGKTP&JIBHLIM METOAOM HOPMATUBHOTO JOKYMEHTa I10 CeﬁCMOCTOﬁKOMy CTPOUTEJBCTBY
Ha BEJIMYMHDBI OTBETHBIX peaKHI/Iﬁ KOHCprKHI/Iﬁ 3/1aHUd.

OCHOBHOW MATEPUAN

3HaueHWS CeficCMIYeCKUX HATrPy30K MPH BBHIOJHEHNU JHHEHHO-CIEKTPATBHOTO pacueTa CeHCMOCTOM-
KOCTH OTIPEENSIOT 0 K03 PUIMeHTaM TUHAMUYHOCTH B 3aBUCHMOCTH OT YacTOT U (hOPM COOCTBEHHBIX
KOJTe6aHUH KOHCTPYKINHU. PacueT TaHHbBIM METO/IOM BBITIOJHSETCS B TIPEATONOKEHUH YIIPYTOTO AeopMu-
poBaHMS KOHCTPYKLUMI. B HOpMaX IPOEKTUPOBAHUSA 110 CEHCMOCTONKOMY CTPOUTEJNbCTBY JLONYCKAETCS
BO3MOXHOCTH pabOTHI MaTephaia KOHCTPYKIUH 3a TpeeaMi YIPYTOCTH, TO €CTh Pa3BUTHE MIACTUIEC-
Kux gedopmaryii, He TPUBOSIIINX K TPOTPECCUPYIONIeMy o6pyIenio. [l onucannst HeJIMHEHHOTO Xa-
paxTepa 1eOpMUPOBAHUS KOHCTPYKINU BBOAUTCS KO3 UINEHT yueTa AOMYCKAeMBIX MOBPEKICHUT.

© E. A. Cepmoxk, 5. B. Hasum, 2019



E. A. Cepatok, 4. B. Hasum

B mporpammuom komiuiekce JIMPA-CATIP, pabora KOTOPOro 0OCHOBAaHA Ha MUCIOJb30BAHUHM METOIA KO-
HEYHBIX 9JIEMEHTOB B (hopMe mepeMentieHuii, Obla co3iana pacueTHas CXeMa, MpeJcTaBJstionas coboi npo-
CTPAHCTBEHHBIN CTAIBHOW KapKac OJHO3TAXKHOTO MPOM3JIaHNsA. 3aHKe JIBYXIIPOJETHOE TIPIMOYTOJIbHOM
KoH(pUrypanuu B IJIaHe, ¢ IMUPUHON MPOTETOB 24 M, ¢ pa3MepaMu 1o KpaitnuM ocam 48,0x84,0 m (pucy-
HOK). PacueTHast celicMUYHOCTD IUIONMIAKKA CTPOUTETHCTBA — 8 OAJTIOB, KaTEropus IPyHTA IO ceficMuye-
ckuM cBoiictBam — II (1. Kepub, Kpbim).

Pucynok — IIpoctpancTBeHHas Mozeh ofgHoaTaxkHOTo mpom3znanus B [1K JIMPA-CAIIP.

[Ipu BBITOMTHEHWY pacyeTa Ha celicMUUYeCKHe BO3EHCTBUS 37aHUe MMPUBOAUTCS K CUCTEME C KOHEUHBIM
YHCJIOM CTeleHel ¢BOOObI, TAKMM 06pa3oM, MaTeMaTHdecku (GopMupyercst cucreMa audhepeHIratbHbIX
yPaBHEHUIT ABUKEHNUS, KOTOPasl PELIAeTCsl MyTeM pasiioskeHust 1mo Gopmam kosebanuii. actorsl U HOPMBI
cOOCTBEHHBIX KOJIeOaHWIT MO3BOJISIOT OMPEAENNUTh BEJIMYNHY U XapaKTep pacipepesieHust CeHCMUIeCKUX
Harpy30K M0 3JeMeHTaM 3/anust. uca0 yunThiBaeMbiX (HOpM COOCTBEHHBIX KOTEeOaHUI TIPH OIpeIeIeHIH
CelCMUYECKUX HATPY30K MPUHUMAETCS U3 YCJIOBHUsI, YTOOBI CyMMa MOJATBHBIX Macc, COCTaBJslia HE MeHee
TpebGyeMoro mpoIeHTa MOJHON CyMMbI MOAATBHBIX MAcC MPH KOJeOaHWIX 3aHUsT B 3aJlaHHOM HallpaBJie-
HUU TIO IPUHSATOMY HOPMAaTUBHOMY JOKyMeHTY. [y oncka ¢hopm, omnpesiesieHnst 4acTOT W MepruojioB KoJie-
GaHWiT TIpK pacuere 3[aHUs Ha CEHCMUYECKHE BO3AEUCTBUS HEOOXOAUMO C(hOPMUPOBATh MATPHUILY MACC U3
CTaTUYECKUX 3arpyskeHuit. Macchl ObLTH cHOPMUPOBAHBI U3 CJAEAYIOIINX CTATUYECKUX 3arpysKeHui (¢ co-
OTBETCTBYIOMIMMHU KO3 MUIMEHTAMI COUYETaHUs): Harpy3Ka OT COOCTBEHHOTO Beca METAJJIMYEeCKOro Kap-
Kaca; Harpy3Ka OT Beca KPOBJIM U CTEH; CHETOBAasl HATrpPy3Ka; Harpy3ka OT Beca MOCTOBOTO KPaHA M TEJIEKKU.
Hampasienne ceiicMIm4ecKOTO BO3AEHCTBHUSA 3a7aBaIOCh TOMEPEK 3MaHUs TI0 OCH X U BAOJD 3[aHUS 10 OCU
Y uepes manpasisioniie kocunycel [5]. CelicMuyeckue HArpy3KU IIPUKJIAABIBAIOTCS B Y3JIbl PACYETHON
JIMHAMWYECKON MOJIesIN 37[aHUsI KaK CTaTUYeCKUe W BBbI3bIBAIOT MOSIBJIEHUE YCUJIUHN, HAMPSIKEHUH W [PyTUX
CcUNOBBIX (DAKTOPOB B aJieMEHTaX KOHCTPYKIMI. Pe3ybraTel pacyeToB CTAJIBHOTO KapKaca MPOM3/IaHus
[pUBeLEHbl B TabJIuIlE.

BbIBObI

ITo pesymbpraTaMm pacueTa CTaJbHOTO KapKaca IPOM3JaHUS HA ceficMUYecKre BO3AeHCTBUS JTMHEIHO-
cnextpaibibiM MeToioM B [TK JIMPA-CAIIP BoIsiBIIeHO, YTO MaKCUMaTbHOE TIPOJOJTBHOE YCUJINE U MaK-
crMasIbHBIN narubatommii MoMeHT (o PCY) B sazeske HanboJjiee HarpysKeHHOU KOJIOHHBI CPEAHETO PSa,
paccuutanubie cormacio JIBH B.1.1-12:2014, npeBpIniaoT 3HaUYeHWEe TAHHBIX BHYTPEHHUX yCUJIHUI, pac-
cuntanubix cormacuo CIT 14.13330.2014. /lanHoe oTJinyue CBSI3aHO C: YUETOM PETHOHAJIBHBIX ceficMmye-
CKUX 0COOEHHOCTEN KaxkI0il CTPaHbl, YTO TPUBOANUT K PA3TUYHBIM 3HAYECHUSM CIIEKTPATHHOTO K0a(DHuIu-
€HTa IUHAMUYHOCTHU; PAa3JINIHBIMU 3HAUEHUIMHU K03(QdUINeHTa yIeTa [OITyCKaeMbIX MOBPEXACHUH A5
3nanuii co cranbubiM KapkacoMm (0,25 cormacuo [IBH B.1.1-12:2014 u 0,22 cormacuo CII 14.13330.2014);
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OcobeHHOCTM pacyeTa 34AHUI HA CEACMMYECKUE BO3LEHCTBMS MO PABAUYHBIM HOPMAM NPOEKTUPOBAHMS ...

TaGmuua — CpaBHUTENbHBII aHAJIU3 PE3YJBTATOB PACUETa CTAJBHOIO KapKaca IPOM3/IaHus Ha ceicMUdecKue

BO3/IeHCTBUS 10 pa3JndyHbIM HopMaM mpoextuposanus B [IK JIMPA-CAIIP

E BeJiiurHa COOTBETCTBYIOUIETO MTAPAMETPA PasHuia BennyuH,
[TapameTpsl cpaBHEHUST 1/13/;\[4' CII 14.13330.2014 JIBH B.1.1-12:2014 %
' och X och Y och X och Y och X och Y
Kpyrosas uactorano | p, | 3989 6,347 3,25 6,288 1,19 0,93
OCHOBHOI1 hopMme KosiebaHuil
Tlepuoz 1o ocnosioii c 1,91 0,989 1,932 0,999 1,15 1,01
(dopme KosebaHuii
N,.ux B 32]1€7TKe Hanboee
HATPY>KEHHOM KOJIOHHBI kH —658,02 -712,79 -673,75 -746,93 2,39 4,79
cpentero psina no PCY
M, B 3a1e1Ke Hanbomee
HATPY’KEHHOM KOJOHHBI kHM 447,16 54,82 500,95 56,07 12,03 2,28
cpennero psia mo PCY

Pa3INYHBIMU 3HAYCHUAMUA KOBCI)CI)I/IHI/ICHT& COYETaHUA MOCTOAHHDBIX HArpy30K /i CTaJIbHbBIX KOHCprKHI/Iﬁ
(0,95 cormacno JIBH B.1.1-12:2014 u 0,9 cormacuo CIT 14.13330.2014). Otanyne mepuooB U 4acTOT KOJIe-
6aHI/II>)I IIpr1 OAMHAKOBBIX JKECTKOCTHBIX XapaKTEPUCTHUKaAX 3/IaHUA, CBA3aHO C PA3JIMUYHBIMU BEJIUYHUHAMMN
Macc, BCJIEACTBUE COYETAHUS TTOCTOSIHHBIX HATPY30K JIJIsI CTANbHBIX KOHCTPYKIMA ¢ Koadduimentom 0,95

coriacuo [IBH B.1.1-12:2014 u 0,9 cornmacuo CII 14.13330.2014.
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O. O. CEPAIOK, 4. B. HA3IM

OCOBJIMBOCTI PO3PAXYHKY BYAIBEJb HA CEVICMIUYHI BIIJINBU 3A
PIBHUMU HOPMAMU ITPOEKTYBAHHA (HA ITIPUKJAALI CTAJIEBOT'O
KAPKACA ITPOMBY IBJII)

JOY BIIO «/loubachka HamioHa bHA aKageMis OYAIBHUITBA 1 apXiTeKTypH»

Anoramis. Y cTaTTi po3TISHYTI 0cOGIUBOCTI PO3paxyHKy OY/IiBJIi HA CefiCMivHi BIJIMBHU 32 PI3SHUMI HOPMaMI
MPOEKTYBaHHsI. BUKOHAHO TOPIBHAMLHUN aHaMi3 Pe3yIbTaTiB PO3PAXYHKIB OYAIBII Ha CefCMiYHI BIIUBI
nirifiHO-criekTpaabHuM MetozioM 3a /IBH B.1.1-12:2014 «ByzniBaunTtBo B ceficMiuHuX palioHax YKpaiHu» i
CII 14.13330.2014 «byaiBuuiitso B ceficMiYHUX paiioHax».

Kio4oBi cioBa: ceiicMiuHi BIUIUBY, TIPOMOY/IiBJIsI, HOPMHU MPOEKTYBAHHSL.

ELENA SERDYUK, YAROSLAV NAZIM

FEATURES OF THE CALCULATION OF BUILDINGS ON SEISMIC EFFECTS ON
VARIOUS DESIGN STANDARDS (ON THE EXAMPLE OF A STEEL FRAME OF
AN INDUSTRIAL BUILDING)

Donbas National Academy of Civil Engineering and Architecture

Abstract. The features of the calculation of the building on seismic effects on various design standards are
considered in the article. A comparative analysis of the results of calculations of the building on the seismic
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effects of linear-spectral method was completed, according to the following regulatory documents DBN
V.1.1-12:2014 «Construction in seismic regions of Ukraine» and SP 14.13330.2014 «Construction in seismic
regions».

Key words: seismic effects, industrial building, design standards.

Cepmiok Enena Anekcanaposaa — maructpant [OY BIIO «/lonbacckas HalMOHAJIbHASL aKaJeMUsl CTPOUTENbCTBA U
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HAUHDHAIbHOH AKAIIEIN CTPOHTENbGTBA W APKHTENTYPbI

VK 502.628+620

W. B. CEJIbCKAS, E. U. CMMOHEHKO

FOY BMO «[Jonbacckasi HALMOHANLHAS AKAAEMUS CTPOUTENLCTBA U APXMTEKTYPbI»

OCBELLUEHHOCTb MOMELLEHUA

Annortamus. EctecTBeHHOE OCBeleHne Hanboiee GIaroMpUusTHO IS 3PEHNS, TOCKOIbKY COMHEUHBII CBET
HeOOXOANM JIJIsT HOPMAJIbHOU JKU3HeAeATeIbHOCTH YesoBeka. OcBelieHre MOKeT OBbITh: ecTecTBeHHOe (32
CYET eCTECTBEHHOTO CBETA), NCKYCCTBEHHOE (32 CUET MCKYCCTBEHHBIX UCTOYHMKOB CBETa) U KOMOWHUPO-
BarHoe. OIHO M3 BaKHEHNINX IMTMEeHNYecKUX TPeOOBAHUI K OCBEIEHHOCTH PabOUYrX MECT TIPOM3BOICTBEH-
HBIX TOMETIEeHNH — obectedenne QYHKIINH 3PEHUST YeTOBEKa, KOTOPas HAXOAUTCS B MPSMOIT 3aBUCMOCTH
OT CTeIleH! OCBEIEHHOCTH PAacCMATPUBAEMOTO MpeiMera. Bee moMereHus ¢ moCTOSHHBIM MpeObiBaHuEM
Joiell TOJKHBI UMeTh, KaK TPaBUJIO, eCTECTBEHHOE OCBelleHme. EcTecTBeHHOE OCBelleHNe TOMEIeHU
COBJIAETCS 3a CUYET MPSIMOT0, PACCETHHOTO W OTPasKEHHOT0 COTHEeYHOro cBera. OHO MOKET ObITh GOKOBBIM,
BEPXHUM, KOMOMHUPOBAaHHBIM. [IPOEKTHPOBAaHNE €CTECTBEHHOTO OCBENIEHNS 3aHUI OIKHO 6a3MpOBaTh-
csI Ha IETAJIBHOM M3yYeHUH TeXHOJOTHYeCKNX WM MHBIX MPOIECCOB, BBITIOTHIEMBIX B TIOMEIEHNH, a TaKKe
Ha CBETOKIMMATHYECKUX 0COOEHHOCTSIX TEePPUTOPUH.

KioueBbie ciioBa: OCBEHIEHHOCTD, ECTECTBEHHOE OCBEIIEHNE, ITOMENIEHNE, APKOCTh HOBerHOCTefI, KOQ(I)(I)I/I'
IMUEHT HEPAaBHOMEPHOCTH, OKHaA.

EcrectBeHHOE OcBelieHne HanboJsiee GIATONPUSTHO JJIST 3PEHMS], TTOCKOJIbKY COJHEYHBIH CBET He0OX0-
ITIM JIJIST HOPMAJTbHOU JKUBHEAESITeIbHOCTH YesioBeKka. Bumumblie ayun comrednoro crektpa (400...760 Mrm)
obecrieunBaT (QYHKIMIO 3PEHMUs], OTPEAEISIIOT €CTECTBEHHBIE OMOPUTM OPraHu3Ma, MOJO0KUTENbHO BJIH-
SIFOT Ha 9MOIMU, HHTEHCUBHOCTh OOMEHHBIX TPOIECCOB. ECTECTBEHHOE OCBEIEHME CO3/AeTCsT IPUPOIHBI-
MU HCTOYHMKAMH CBeTa. ECTECTBEHHOE OCBEIIEHUE SIBJSIETCS OMOJOTMUECKU Haubojiee EHHBIM BUIOM
OCBEIIeHNUs, K KOTOPOMY MaKCHMaJbHO TIPUCIIOCOOJIEHBI TIa3a yenoBeka [1].

OnHO W3 BaKHEHIIMX TMTMEHUYECKUX TPeOOBaHUI K OCBEI[EHHOCTH PabOuMX MECT MPOU3BOJCTBEHHBIX
oMereHuit — obecriedeHne GYHKINN 3PEHUST YeTOBEKA, KOTOPAst HAXOAUTCS B MPSIMOU 3aBUCHUMOCTH OT
CTEIeHU OCBEIIEHHOCTH paccMaTpuBaemoro mnpeamera [1, 2]. CoracHo U3noKeHHOMY, faHHas paboTa s6-
JIslemcst AKTYaIbHOM, TaK KAK BOIIPOCHI OCBENIEHHOCTH MOMENIEHUI TECHO CBSI3AHBI C KU3HEAESATENLHOCTHIO
YeJI0BEKA M €T0 37I0POBBHEM.

Ilenvio maHHOI cTaThbu sIBJIsteTCst 0030 U YCTAHOBJIEHKE HAUOOJIee TOAXOASIINX YCIOBUN OCBEIEHHOCTH
HOMENeHUH I ONTUMAIbHOM HoALepKKe paboToCIHOCOOHOCTH YeI0BEKa.

OCHOBHBIMHU CBOWCTBAMU 3PEHUSI SIBJISIIOTCS: KOHTPACTHAS 4yBCTBUTEJIBHOCTD (CIOCOGHOCTD TJa3a OT-
JUYaTh mpeaMeT OT (hoHA); OCTPOTA 3peHUs (CTENeHb Pa3JnYeHNs MEJIKUX JleTalell); CKOPOCTh pasJmye-
HUS JleTajiell; yCTONYMBOCTD SICHOTO BUAEHUS (CIIOCOOHOCTD (GUKCUPOBATH JeTaNu MpeaMeTa). B ¢busnoo-
TU¥ 3PUTENHHOTO BOCIPUSTHS BAKHOE 3HAYEHME MPUAAETCS He MOTOKY MAAaloIlero Ha MOBEPXHOCTD, a
SIPKOCTH OCBEIIAEMbIX TIOBEPXHOCTEN, KOTOPAsk OTPAYKAETCSI OT OCBEIIAEMOI MOBEPXHOCTU B HAIPABJIEHUN
riasa [1, 2]. PaBHoMepHOe pactpenesneHne SpKOCTY B ToJie 3PEHUST UMeeT BasKHOe 3HAYeHWeE IS TIO/Iep-
KaHUs paboTocmoco6HOCTH YemoBeKka. ECaM B mosie 3peHusT MOCTOSTHHO HAXOISTCS MTOBEPXHOCTH, KOTOPBIE
3HAYUTENBHO OTIWYAIOTCS IO SIPKOCTH (OCBEIEHHOCTH), TO TIPY TIEPEBO/IE B3TIAMA C SIPKO Ha c1aboocBe-
MeHHYI0 MTOBEPXHOCTH TJIa3a BBIHYKAEHBI llepeafanTupoBaThes. HacTas mepeaganTaiis BeeT K pas3BH-
THIO YTOMJIEHUSI 3DEHUS 1 3aTPYAHsIET BHIIOTHEHNE TIPOU3BOJACTBEHHBIX omepanmii [1].

Caersumirii cBeT BBI3BIBAET 3HAYMTEIbHBIE HADYNIEHNS 3PEHUST — TIOHMKEHNEe KOHTPACTHON UYBCTBUTEIH-
HOCTH, YCTOWYMBOCTH BUEHUS W OCTETUIEHHOCTD. 3all[UTy TJIa3 OT OCTEIUIEHHOCTH CJAEAyeT 00ecreunBaTh
IIPU WCTOTH30BAHNHU KaK €CTECTBEHHOTO CBETa, TaK U €T0 NCKYCCTBEHHBIX NCTOUYHMKOB. I1pm mpoexTuposa-
HUW 3[IaHWUI TIPeAyCMATPIBAIOT MEPHI 10 COMHIIE3AINNTe: OPUEHTAIIO TI0 CTOPOHAM CBETa, BEPAH/IbI, JKaio-
3H, TITOPBI, 9KpaHel u Ap. [1, 3].
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[Ipu MCIONb30BAHNN UCKYCCTBEHHBIX MCTOUHUKOB CBETA 3AIMUTA TJIa3 OT CJEISIIEro JeUCTBUS CBETA
JIOCTUTAETCS 32 CUET NMPUMEHEHUS] OCBETUTEIHHOI apMaTYPhl C OTPAKATEIIME, BBICOTHI ITOJ[BECA CBETUJIb-
HUKOB, YCTPAHeHUsI U3 TIOJisl 3PEHUs TOJMPOBAHHBIX MOBePXHOCTel. /Iyt XapaKTepUCTUKU UCTOUHUKA CBe-
Ta 3HAUEHWE UMEET M €ro CIeKTPajbHbIi coctaB. [109TOMy NpUbIMKEHE NCKYCCTBEHHBIX MCTOYHUKOB CBE-
Ta K CIIEKTPY JHEBHOTO cBeTa (B Mpejesax JJIMHBI BOJHBI 355 MKM) sBJsIeTCA Hanbosee BIaronpusiTHBIM.
[Ipu HeIOCTaTOUHOI OCBEIIEHHOCTH OBICTPO HACTYHAET 3PUTEJNBHOE YTOMIIEHNE, CHUKAIOTCS BHUMAHUE U
paboToCocOGHOCTD, MOBBIIIAETCS BO3MOKHOCTD MTPOU3BOJACTBEHHOTO TPABMATHU3MA.

CorjtacHO HOpMATUBHBIM CTaHapTaM [1, 2] K ocBeleHN0 pabOYUX MECT MPEABIBISIIOTCS CJEAYIONIe
obimue rurneHryeckue TpeboBaHus: BEJUYMHA OCBEIEHHOCTH AO0JKHA 00ectieunBaTh (PYHKIUIO 3PEHS;
HeOOXOMMMO PaBHOMEPHOE paclpejie/ieHe OCBEIEHHOCTH Ha MOBEPXHOCTH pabouero Mecra; MexIy pabo-
YUM MECTOM U (POHOM JOJIKHBI OTCYTCTBOBATH PE3KHE TEHU; MCTOYHUK CBETa HE JOJIKEH OKa3bIBATh CJIEIIs-
I[ero AeHCTBUS; PU UCIIOIH30BAHNU MUCKYCCTBEHHOTO MCTOYHWMKA CBETA CIIEKTPAJIHHBIA COCTAB €ro 10JI-
JKeH ObITh OJU30K K [THEBHOMY B TIpejesiax MakcuMasibHoro BuaeHust (550..555 MKm).

Bce moMenieHnst ¢ MOCTOSTHHBIM TPeOBIBAaHMEM JIFOJeH JOJKHBI UMETh €CTECTBEHHOE ocBeleHne. Ecre-
CTBEHHOE OCBEINeHIE MOMENEHNI CO3/IaeTCs 3a CUET MPSIMOTO, PACCESTHHOTO U OTPAKEHHOTO COJTHEYHOTO
csera. OHO MOKeT ObITh GOKOBBIM, BEPXHUM, KOMOMHUPOBAHHBIM. BOKOBOE OCBellleH1e — Yepe3 CBETOBbIE
MIPOEMBI B HAPY’KHBIX CTEHAX, BEPXHEE — Uepe3 CBETOBBIE IIPOEMbI B TIOKPHITUU 1 (POHAPH, & KOMOMHUPO-
BaHHOE — B HAPY/KHBIX CTE€HAX M B MOKPHITHX [4]. Hanbosee rurneHnaHO GOKOBOE OCBEIEHNE, TPOHUKA-
Iee Yepe3 OKHA, IIOCKOJbKY BEPXHUI CBET MPU OAHOM U TOH XKe IIONIA[N OCTEKJIEHUS CO3[AeT MEHBIIYIO
OCBEIeHHOCTh noMereHu: [1, 2, 4].

[TpoeKTUPOBAaHUE €CTECTBEHHOTO OCBEIEHUS 3[aHUI JOJIKHO 0a3UpOBAThCS HaA AETAJBHOM U3YYEHUU
TEXHOJIOTHYECKUX WJIM WHBIX MIPOIECCOB, BBHIIOTHIEMbIX B TIOMEIIEHUN, 4 TAK)KE HA CBETOKINMATUIECKUX
ocoberHocTsax Tepputopuu |3, 4]. [Ipu 9TOM yYUTBHIBAIOT: XapaKTEPUCTUKY 3PUTETbHON PabOTHI; MECTOHA-
XOKJIEHUE 3[aHKs Ha KapTe CBETOBOTO KJIMMATa; TPeOyeMyt PaBHOMEPHOCTh €CTECTBEHHOTO OCBEIEHUS;
pacnoJioxkenre 060pyIOBaHNUs; JKeJaTeJbHOe HallpaBJIeHUe MaJeHUsT CBETOBOTO MOTOKA Ha pabouyio 1Mo-
BEPXHOCTB; TIPOAOJIKUTENBHOCTD UCIIOJIb30BaHUS €CTECTBEHHOTO OCBEIEHUST B T€UYEHUE CYTOK; HEOOXOMHU-
MOCTb 3AIMUTHI OT CJAEILIIIETO AEHCTBUSI MPSIMOTO COJIHEYHOTO cBeTa. VIHTEHCUBHOCTD €CTECTBEHHOTO OCBE-
IIEHUST 3aBUCUT OT YCTPONCTBA M PACIOTIOKEHUST OKOH, OPUEHTAIMU UX MO CTOPOHAM CBETA, 3aTEHEHHOCTU
OKOH OJIM3JIeKANMME 3MaHUAMH, 3eJIeHbIMU HacaxaeHusMu |1, 3].

OcCBeleHHOCTh MOMEMNIEHNI HAXOAUTCS B MPSIMON 3aBUCUMOCTH OT 4KcJa, GOPMBI U pasMepa OKOH, a
TaKKe OT KayecTBAa U YMCTOTHI CTEKOJ. 3arpsi3HEHHbIE CTEKJIA [PU IBOWHOM OCTEKJIEHUHU CHUKAIOT ecTe-
cTBeHHYI0 ocBemnieHHocTh 10 50...70 %, rmagkoe crekio 3agepxusaet 6..10 % cBera, maroBoe — 60, 3amep-
smree — 110 80 %. Ha ocBemieHHOCTD MOMEIEH i BIMsieT MBET cTeH: Genblil oTpaskaer 10 80 % COJHEUHBIX
Jiydeid, cepoiil u xeatoiii — 40 %, a cuamii u 3esensiit — 10...17 %. Jlst sydiiero uCnoab30BaHus MOCTYTIAIO-
IETO B TIOMEIEHHE CBETOBOTO MOTOKA CTEHBI, MMOTONKK, U 000pPYA0BAHUE JOJIKHBI OBITH OKPAIIEHBI B CBET-
sibie ToHa. OcoGeHHO BajkHA CBETJIAsh OKPACKa OKOHHBIX TIEPEIUIETOB, MOTOJIKOB, BEPXHIX YacTeil CTeH, KO-
TOpble 06ECIIeUNBAT MAKCUMYM OTPaKEHHBIX CBETOBBIX JIyUeil.

Pe3ko cHuKaeT ecTeCTBEHHYIO OCBEIEHHOCTD MOMEIIEHUN 3arPOMOKIEHIE CBETOBBIX TpoeMoB. [1oaro-
MY Ha MPEJNPHUATUSX 3alPEIaeTcss 3aCTaBIsATh OKHA 000pYyI0BaHUEM, TPOAYKIUEH, TAPOU KaK BHYTPH,
TaK U BHE 3/IaHUS, a TaKKe 3aMEHSTh cTekTa (panepoii, KapToHOM H 1p. [4].
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I. B. CEJIbCBKA, €. I. CUMOHEHKO
OCBITJIEHICTb [TPUMIILEHDb
OY BIIO «/lonbachka HamioHa bHA aKageMiss OYAIBHUITBA 1 apXiTeKTyp»

Awnoranis. [Ipuposite OCBITIEHHS HAUGIMBIT CIPUATIUBO JJIST 30PY, OCKITBKU COHSIYHE CBITIO HEOOXiTHE M1
HOPMAJTLHOL JKUTTEAISIBHOCT MiofnHu. OCBITIEHH MOKe Oy TH: TPUPoIHE (32 PAXYHOK TPUPOIHOTO CBITIA),
mTy4He (3a PAXyHOK MITYYHUX JKepes CBiTaa) i kombinoBare. OnHa 3 HABAKIMBIIIUX TiTi€HIYHIX BUMOT
JI0 OCBITJIEHOCT] PO6OYMX MiCIlb BUPOGHUYNX IPUMIleHb — 3abe31iedeHHst (GYHKIIIT 30py JOAMHMY, SIKa 3HAXO-
IUTHCS B TMPSIMIH 3aJI€KHOCTI Bi/l CTYIEeHS OCBITIIEHOCTI PO3TJISTHYTOTO TIpeAMeTa. YCi MPUMIIeHHS 3 TI0-
CTIlHUM HepeGyBaHHAM JIf0/Iell TOBUHHI MaTH, SIK PABUJIO, IPUPOJHE OCBiTIeHHS. [IpUpogHe OCBITIEHHS
TIPUMITIEHb CTBOPIOETHCS 32 PAXYHOK MPSIMOTO, PO3CISTHOTO 1 BiIGUTOTO COHSYHOTO CBiT/Ia. BoHO Moxke OyTn
GiuHuM, BepxHiM, KOMOiHOBaHMM. [IpOEKTYBaHHS TIPUPOAHOTO OCBITIEHHS OyAiBe/Nb IIOBUHHO (GadyBaTHCs
Ha IeTaTbHOMY BUBYEHHI TEXHOJIOTIYHWX UM iHIIUX MPOIECiB, SIKi BUKOHYIOTHCS B TIPHMIIIEHH], a TAaKOX Ha
CBITOKJIIMATHYHUX OCOOMMBOCTSX TEPUTOPIL.

Kmo4oBi cioBa: oCBiT/IEHICTD, TPUPO/HE OCBITIEHHS, TIPUMIIIIEHHS, SICKPABiCTh TOBEPXOHb, KOeDIIlieHT
HepiBHOMIPHOCTI, BiKHA.

IRINA SELSKAYA, ELIZAVETA SIMONENKO
ROOM LIGHTING
Donbas National Academy of Civil Engineering and Architecture

Abstract. Natural lighting is most favorable for the view, since sunlight is necessary for normal human life.
Lighting can be: natural (at the expense of natural light), artificial (at the expense of artificial sources of
light) and combined. One of the most important hygienic requirements for the illumination of workplaces
in industrial premises is to ensure the function of a person's vision, which is directly dependent on the
degree of illumination of the subject in question. All rooms with a permanent stay of people should have, as
a rule, natural lighting. Natural room lighting is created by direct, diffused and reflected sunlight. It can
be side, top, combined. Designing natural lighting of buildings should be based on a detailed study of
technological or other processes performed indoors, as well as on the photo-climatic features of the area.
Key words: illumination, natural lighting, room, brightness of surfaces, irregularity coefficient, windows.

Ceabckas Mpuna BiaaauMupoBHa - KaHIUAT XUMUYECKUX HAYK, JOLEHT; 3aBeiyionias kadenpoil aBToMaTuzanum u
anekTpocHabkerus: B crpoutenbcrse TOY BITO «/loHbOacckast HanMOHAIbHASI aKaJeMUsl CTPOMTENbCTBA U APXUTEKTY-
pbi». HayuHble HHTEPECHI: 3JIEKTPOCHAOKEHIE, aBTOMATU3AIUS 1 9KOJOTUYECKUe POOIeMbl B CTPOUTETIBCTERE.

Cumonenko EnuzaBera Uropesna — crymgent [OY BIIO «/lonbacckas HalmoHaTbHAS aKaIeMUsT CTPOUTEIHCTBA T
apXUTEKTYpbl». HayuHble MHTEPECHL: TIPOOIEMBI M PAIMOHAJIBHOE HUCIOJIb30BAHUE 9HEPIOPECYPCOB.

Cenbcoka Ipuna BosoaumupiBHa — KaHMIaT XiMIYHUX HayK, ZOLEHT; 3aBiyBad Kadeapu aBTOMaTH3AaIlii Ta €JIEKTPOIIO-
cravanus B 6yaisaunTs JIOY BIIO «/lon6achka HallioHasbHa akajeMist OyiBHUIITBA i apXiTekTypu». HaykoBsi inTepecu:
€JIEKTPOTIOCTaYaHHsI, ABTOMATH3AIlisl Ta eKOJIOTivHi pobseMu B Oy BHUIITBI.

Cumonenko €xuzasera Iropisna — crynent JJOY BITO «/lonbachka HallioHaIbHa akajeMist OyIiBHUIITBA 1 apXiTEKTy-
pu». Haykosi intepecu: mpobsieMu i partioHaJbHe BUKOPHCTAHHSI EHEPrOPECYPCiB.
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it HALIWOHATIHOM AKATIENIM CTPOUTENLCTRA W APXHTEKTYPBI

YK 629.3.016

A.B.Nonos, A. . KYPOYKUH

FOY BMO «[oHbacckas HALUMOHANbHAS OKABEMMS CTPOUTENLCTBA M APXUTEKTYPbI»

AJANTALUSA AJITOPUTMOB PABOTDI JJIEKTPOHHbIX BJIOKOB
YNPABJIEHUS BEH3UHOBbIX ABUTATEJIEM NPU PABOTE HA TA3OBOM
TOMJIUBE

AHHOTa].[P[}I. Ha Pa3JIMYHBIX aBTO3allPABOYHbIX CTAHIUAX COCTAB TOILJIMBA U3MEHAETCA B IIMPOKOM JIUalia-
3oHe. B crartbe pacCMaTpUBAOTCA BaPDUAHTHI afaliTallU aJITOPUTMOB pa6OT])I JIEKTPOHHBIX 6JI0KOB
yIIpaBJIeHUA [[BHFaTeJIeﬁ IIpH pa3JMYHBbIX COCTaBaX TOIIJIMBA.

KiioueBbie cioBa: TOILJINBO, JaTYUK, XUMWYECKN I COCTaB, aJITOPUTM, CMECH, TaBJICHUE.

BBEOEHUE

Cosnamie U COBEPIIEHCTBOBAHNE ABUTATENEHl BHYTPEHHETO CTOPAHMUS BCET/IA CBSI3AHO C PENIEHMEM JIBYX
npobJIeM TPHU UX MPOEKTHPOBAHUU: SKOHOMUYHOCTD M 9KOMOTMYHOCTh. OMHUM 13 ctocobOB 0becTeueH st
TOIJIMBHOM SKOHOMUYHOCTH M CHYZKEHUS] TOKCHYHOCTH JIBUTATEJISI SIBJISIETCSI PAa3BUTHE CHCTEM YIpaBJie-
HUsT pabOYUMHK TPOIECCAMH.

LENb PABOTHI

PasBuTre aqropuTMOB pabOTHI 3JIEKTPOHHBIX OJOKOB YIIpaBJeHUs OEH3WHOBBIX JBUTATEEH MpH pabo-
Te Ha Ta30BOM TOTIJIHBE.

OCHOBHAA YACTb

B HacTosiiiee BpeMst 3aada pazpaGoTKK ONTHUMAJIBHOTO ajJrOPUTMA aJallTallii K PasjinIHbIM XUMEIUe-
CKHM COCTaBaM TOILIMBA SIBJISIETCS] aKTYaJbHONU U MHOTHE (DUPMbI, KOTOPbIE MPOM3BOISIT aBTOMOOWIIN, 3a-
HUMAOTCS Pa3paboTKON JJaHHBIX aJTOPUTMOB HAa OCHOBE MCIIOJIb30BaHMsI B KaUeCTBE OCHOBHBIX MapaMeT-
pOB:

— JIaBJICHUST B KaMepe CrOpaHus, ero u3MEeHEeHUs BO BPEMEHU U YPOBHS;

— MOHHBIX TOKOB Ha CBedYe 3a)KWTaHWs, UX U3MEHEHWS BO BPEMEHU;

— TeMIIepaTypbl B Mpollecce TOPEHUS TOIITUBOBO3IYITHONH CMECH.

ITHU aJTOPUTMBI MOTYT OBITH Pa3BUTHI 0 ABTOMATHYECKOW afalTal[id K PA3JHYHBIM XUMUIECKUM CO-
CTaBaM TOILJIWB.

OcHoBHbBIE HAIIPABJIEHUS AJANTAIlMN K COCTaBYy ra30BOTO TOILJIMBA TIPEICTABJICHBI HUKE.

[TepBoe HampaBJ/ieHHe afalTAllMK 3aK/JII0YAeTCs B U3MEHEHUHU MapaMeTPOB M/MJId TabJuI] BIPHICKa, CrO-
pPaHUS W ONOJHUTENBHOU KOPPEKTUPOBKE B 3aBUCUMOCTHU OT MOJIEKYJISIPHOHN CTPYKTYpHI Tomusa. [lias
€ro peasn3anuy OMpeeJIi0T MOJEKYISIPHYIO CTPYKTYPY MO/IaBA€MOTO B JIBUTATENb TOIJINBA C UCIIOIH30-
BaHMEM CHEKTPOCKOIMYECKOTO aHaMn3a YTaeBoaopooB. Ha ocHOBe MOJy4eHHBIX TAHHBIX O COCTAaBe TOM-
JINBA KOPPEKTUPYETCs ero UKJIoBast mojada. JaHHOe HalpaBJIeHHEe TOPOrOCTOMIINE, TaKk KaK HeoOXOAUMBI
MOIITHbIE AJIEKTPOHHBIE YCTPOMCTBA I paciuPOBKU JAaHHBIX TIEPEAABAEMBIX OT CIIEKTPOCKOTTMYECKOTO
aT4mKa.

Bropoe HanpaBiieHHe 10 ONMpeeJeHHI0 YCKOPEHUST BPallleH s KOJIEHYAaTOro Bajla MCHOJIb3yeT U Mpeod-
pasyeT CHIHaJIbI JaT4rKa KojJeHdyartoro Bajia. [IpuHIMI paboThl OCHOBAH Ha 3aBHCHUMOCTH YTJIOBOI CKOPO-
CTU KOJIEHYATOTO Bajia OT MOITHOCTH ABUraress. HemocTaTok JaHHOTO MapaMeTpa 3aKIi0uaeTcs B TOM, YTO
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Apantaums anroputMoB paboTbl 1EKTPOHHEIX BNOKOB ynpaeneHms GeH3UHOBLIX ABMraTENei npu paboTe HA ra30BOM TOMAWBE

Ha HEro BJMIOT pa3jnyHble (haKTOPBL: MapaMeTpbl OKpYy:Katolieil cpe/bl, TapameTpsl u3Hoca aetanein [JBC
B IIpollecce 9KCITyaTalluu, mapaMeTpbl MacJAsHOM CUCTEMBI U T. JI. AJITOPUTM afalTalliy J0JKEH YUUTbI-
BaTh BCe 9TU (DAKTOPBI, YTO 3HAUMTEJNHHO €r0 YCIOKHAET B Ipolecce pa3spaboTKu.

TpeTbe HalpaBjieHUEe € UCTIONb30BAHUEM TTMPOKOMOJIOCHOTO AAaTYMKa KUCA0POAA, paboTaIONero B M-
POKOM JiMalia30He TeMIeparyp, BOSMOKHO PEaM30BaTh TOJbKO HA YCTAHOBUBINUXCS PEsKUMaX paboOThHI ¢
[pPOrpeThiM 10 pabodeil TeMmepaTypbl ZaTYUKOM KUCJIOPOAA. 3aMep TOKCUYHOCTH OTPabOTABIIMX ra3oB
HAUMHAETCS ¢ MOMEHTA IyCKa JIBUTATEJId, TI03TOMY 3TOT BapUaHT J0OCTATOYEH TOJIbKO Jijisi HOPM EBpo-2 u
He Bcerza /7 HopM EBpo-3. Ha ocHOBe TOTyYeHHBIX JAHHBIX C AaTYMKA KUCJIOPO/A MPOU3BOJIUTCS KOP-
PEKTUPOBKA COCTaBa TONJIMBOBO3YIIHON CMeECH.

YerBépToe HalpaBJIeHNE ¢ UCIOIb30BAHNEM JIaTUMKA JJaBJIEHUS Ta30B B Kamepe cropanus [IBC sBiser-
Csl IIepCIeKTUBHLIM, T. K. U3MepeHue AaBleHui IIpaKTUYecKu He cocTaBJseT Tpyaa. MHuorosernue uccie-
JOBaHMS JAaTYMKOB JlaBJCHUA B LMJIMUHJPE 110Ka3aJ1, YTO JIyYlIYI0 CTOMKOCTb K TEIJIOBBIM BO3/EHUCTBUIM
UMeIOT Te, B KOTOPbIX B KauecTBe M3MEPUTEJbHDBIX 3JIeMEHTOB UCIO0Jb3YIOTCS [1be303JIeKTPUYecKue Kpuc-
Tasnbl. [[he3097eKTPUYECKIe TATIYMKHN CIOCOOHDBI YAOBAETBOPUTH BHICOKHE TPEOOBAHMUS TI0 YACTOTHOM Xa-
paKTepucTHKe U JUHEHHOCTH B IIUPOKOM Jualla3one AasjeHuil. B To jke BpeMs OCHOBHBIM HEJOCTaTKOM UX
UCII0JIb30BaHUA SBJISETCS MaJjblil yPOBEHDb BBIXOAHOIO CUTHAJIA.

[IsaToe HampaBieHWe, ¢ UCTOIH30BAHUEM CUTHANA CO CBEYM 3AKWUTAHUS 00 MOHHBIX TOKAX B MPOIECCe
TOPEHNs TOIIMBA B KaMepe CTOpaHUs, TaKXKe SIBJsSeTCsS TMepclHeKTUBHBIM. bosbine nHGOpMAINH MOKHO
IIOJIyYUTb, UCIIO/Ib3Ysl noHu3auonublil qaTuuk (M/I), yctanoBieHHbIH B yal€HHON OT CBeYd 3aKUraHus
30H€ KaMepbl CrOpPaHus.

Jlist 4eTBEPTOTO U ISITOTO HAINPABJEHUH HEOOXOAMMO pazpaboTaTh aJTOPUTM PAacdéTa W yIpaBJeHUsI
ABC mpu aganTanuu K pa3iIMYHBIM COCTaBaM Ta30BOTO TOTJINBA, BBIIOJHUTH BUPTYaJIbHbIE PACUETHI U
MPOBECTH KAaTMOPOBKY HACTPOEYHBIX KOI(DDUINEHTOB [JIsT OMPEeTEHHBIX IBUTATEEH.

[lecToe HanpaBJieHMe ¢ UCIOJIb30BAHMEM OITHYECKOTO jaTdyuka Temiieparypol. Dusndeckue Bo3jeii-
CTBUS Ha OIITOBOJIOKHO, TaKue KaK TeMIllepaTypa U JaBjeHue, U3MEHAIOT XapaKTepPUCTUKU [1POIYyCKaHuUs
CBeTa M KaK CJENCTBUE, MPUBOMIT K M3MEHEHUIO CUTHATA 00PATHOTO OTpaskeHust. HemocTaTkoM AaHHOTO
MaTYMKA SIBJISETCS MCKAKEHWE CHTHATA B TPOIecce pabOThl M3-3a HAKOILIEHWS CAXKW B KaMepe CrOPAHUsI.
JlJist MCToMb30BaHMS TAHHOTO MaTYNKA TaKKe HEOOXOMMMO pa3paboTaTh AITOPUTM pacuéTa M ympasiie-
HU.

CenpMoe HampaBJieHUE TI0 MCIIOJIb30BAHUIO JIa3ePHOTO AATYMKA ONpPe/esISIoNniero KOJTMIeCTBO yTIeBO-
MOPOHBIX COCTABJSIONNX B TOTUIUBE. JlaHHOe HAMPABIEHNE SIBJISIETCS TIEPCIIEKTUBHBIM, T. K. He TpeOyeTcst
BMETITATETbCTBO B KAMEPY CTOPAHUS U BO3MOJKHO MPOU3BOIUTL U3MEPEHNsT B HETIOCPEACTBEHHON 61M30CTH
OT BXOJIa B Ta30Bble (POPCYHKHU, UTO MO3BOJUT ONEPATHBHO KOPPEKTUPOBATH TOIVIMBOIO/AAYY B ITUJIMH/PBI
ABC.

Bo Bcex paccMOTpeHHbBIX CIy4asx yllpaBjeHue IIPOLEeccOM aJalTallii OCYLIECTBIIAETCA 110 HeCKOJbKUM
napameTpam:

— JUINTETBHOCTh OTKPBITHS Ta30BOH (POPCYHKH;

— U3MEHEHUE YIJIa OIlEPEe)KCHUS 3aKUranus;

— u3MeHeHHe (a3 razopacnpeeIeHs.

JAmuTenbHOCTD OTKPBITHS KJallaHa ra3oBoi (hOPCYHKHU ompejesseT KOIUIeCTBO ITUKJIOBOTO TOTJINBA,
IIOCTYIUBIIET0 B UMJAMHAP ABUrATeNd, U €€ OTAuYMe OT CTeXMOMEeTPUYECKOr0 3HaueHus JJIgd PasiuyHbIX
XUMUYECKUX COCTaBOB TOILINBA.

V3Menenne yriia omepexenns 3aKUTaHUs HEOOXOIMMO M3-3a TOTO, YTO KAKABIH XUMUYECKUN COCTAB
TOIL/IMBA UMEET CBOIO CKOPOCTb T'OPEHMS B CMECH C BO3LyXOM. Ec/ii He U3MeHATDb yrosl OlepeKeHUsT 3aKura-
HYS, TO He OYIYT ONMTHUMATbHBIE TI0 MOITHOCTA U KPYTSIIEMY MOMEHTY MAPAMETPBI IBUTATENS Ha KOHKPET-
HOM COCTaBe TOILIMBA.

[Tpu mepexome 0T GEH3WHOBOTO TOILINBA K a30BOMY TOILUIHBY CKOPOCTH TOPEHUSI TOTLTHBOBO3/YITHOM
cMecH YMEHbIIUTCA. MakcuMaibHOe JlaBjleHue B KaMepe CrOpaHus YMEHBUIUTCS, a caM IIUK [1ePeMeCTUTCS
3a BMT 1o yriry TOJoKeHUs KOJEHYAaTOTO Baia. DTH W3MEHEHUsT MPUBEAYT K Oosiee MsITKO# paboTe aBUTA-
TeJIsT, HO JIUIST OMTUMU3AINK €T0 TI0 MOTTHOCTH, KPYTSIIEMY MOMEHTY ¥ PAcXO[y TOIUTHBA HEOOXOINMO yBe-
JIUYUTH YIOJI OLEePEXKEHUS 3aKUTaHU.

BbIBOO

HpeanomeHHHe BapUAHTBI aJATOpUTMa aaliTallun 3JI€KTpOHHOIL/,I CUCTEMDbBI YIIPaBJIECHUA ABUTATEIEM K
Pa3/IMYHBIM XUMHUYECKUM COCTaBaM F3.3006p3.3HOF0 TOIIJINBA ITO3BOJIAT IMOBBICUTb MOIIHOCTHBIE ITOKa3aTeE-
JIN 1 TOIVIMBHYIO 9KOHOMMNYHOCTb.
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ATAIITAIIA AJITOPUTMIB POBOTU EJJEKTPOHHUX BJIOKIB
YIIPABJIIHHA BEH3MHOBUX JABUTYHIB IIPU POBOTI HA TASOBOMY
[TAJINBI

JOY BIIO «/loubachka HamioHa bHA aKageMiss OYAIBHUITBA 1 apXiTeKTypi»

Anorauis. Ha pisHUX aBTO3alpPaBHUX CTAHIISX CKJIAJ MAJNBA 3MIHIOETHCS B IIMPOKOMY Jiana3oHi. Y crarTi
PO3IJIAAAI0THCS BapiaHTH afalTallii aJiropUTMIB POOOTH eeKTPOHHUX OJIOKIB yIPaBIiHHS ABUTYHIB IIPH
PI3HUX CKJajax MajnBa.

KaiouoBi cioBa: manuBo, 1aT4uK, XiMiYHWIT CKJIa/, aITOPUTM, CYMITI, THCK.

DMITRY POPOV, DENIS KUROCHKIN

ADAPTATION OF OPERATION ALGORITHMS OF ELECTRONIC CONTROL
UNITS OF GASOLINE ENGINES WHILE OPERATING ON GAS FUEL

Donbas National Academy of Civil Engineering and Architecture

Abstract. At various gas stations, the composition of the fuel varies over a wide range. For optimal engine
performance, the article discusses options for adapting algorithms for the operation of electronic engine
control units with different fuel compositions.

Key words: fuel, sensor, chemical composition, algorithm, mixture, pressure.
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JOHBACCKOH HALHOHAVIbHOH AKAZIEMIS CTPOHTENbGTBA W APXHTEXTYPbI

VK 621.315.1:624.014

A.B.TAHACOIJO, C. A. POMEHKO, A. H. BOJIYKOB, J1. B. KO3JIOBA, 1. B. TAHACOIJ10

FOY BMO «[Jonbacckasi HALMOHANLHAS AKAAEMUS CTPOUTENLCTBA U APXMTEKTYPbI»

MPOrPAMMHbIA KOMIMJIEKC MO PACHETY MPOBOAOB U TPOCOB
JIUHWUA SNEKTPONEPEAAYM

Annotanus. B ctathe pa3paboTaH MPOrpaMMHBIN KOMILIEKC MO PacuéTy MPOBOAOB U TPOCOB OMOP JMHUN
aJleKTpoIiepejadi. AJTOPUTM pacuy€Ta peajn3yeT olpejeseHne Harpy30K Ha ONOPBI ¢ Y4E€TOM COBMECTHOCTU
necdopManmii KOHCTPYKTUBHBIX 371eMeHTOB Bo3ayinHoi auHuu (BJI). B oTamune ot TpagumnnonHoro pacyé-
Ta Harpy3KU aBapuilHOroO pesKUMa OIPEIEIAIOTCS He TOJIbKO B PesKIMe rosI0JEa, HO U TP MUHUMAJIbHOH 1
CPeIHEeIKCIIyaTallMOHHON TemIiiepaTypaX. PazpaGoTaHHBI NPOrPaMMHBINH KoMIIEKC 3 heKTUBEH npu
HOBOM IPOEKTHPOBAHUN U PEKOHCTPYKINHU JeficTByommx BJI.

KioueBbie ciioBa: TuHus JJIEKTPOIIEpeadun, HpOI‘paMMHbIﬁ KOMILJIEKC, KpI/ITI/I‘leCKI/II(/’I IIPpOJIET, TOKOBe/IyLT_II/Iﬁ
IIPpOBO/, FpOSOSaH.II/ITHHﬁ TpOC, METOAMKA pacyeTa.

AKTYAJIbHOCTb TEMbI

B nacrosiee Bpems B sHeprocuctemax crpan CHI skcmryatupyetcss okoimo 600 Thic. KM BO3IYTIHBIX
JUHKI ssekTponepesaun Hanpsxkenrem 110 kB Ha Meraninyeckux omnopax, oblasi Macca KOTOPbIX J0CTH-
raet 5 MyiH ToHH [1, 2]. MaccoBbiii xapakrep BosBeaeHust orop BJI 0cOOEHHO OCTPO CTABHUT BOIIPOC TTOBBI-
meHnst 3(GEKTUBHOCTH, TOJTOBEYHOCTU M HAJEKHOCTU IHEPTETUYECKOTO CTPOUTEIBCTBA, MOITOMY Iepe-
CMOTp CYIIECTBYIONIMX TUMOBBIX IIPOEKTOB TPEACTABJSET BAKHYIO 3a1ady [3—5].

bBrictpoe u addextuBHOE coBepiiencTBoBanne omop BJI BO3MOKHO ITyTeM MX ONTUMHU3AINU U aBTOMA-
TU3aIMU TPOEKTUPOBAHUS, BKJOYAs: co3/aHre pacueTHOH monenu BJI kak equHOl ceTu; uccaenoBanme
Harpy3oK OT IIPOBOJIOB U TPOCOB TIPH WX COBMECTHON paboTe ¢ KOHCTPYKIUSMHU OIOP B 3aBUCHMOCTH OT
pesnbeda MECTHOCTH U aTMOC(HEPHO-KJINMATHYECKUX YCIOBUM; aHAJIU3 HANPSIKEHHO-1e(OPMIPOBAHHOTO
COCTOSTHUST TOKOBEAYIIUX MTPOBOJIOB W TPO303ANMTUTHBIX TPocoB [6—8]. TloaToMy co3iaHue pacueTHOTO KOM-
IJIEKCA TI0 aBTOMATU3UPOBAHHOMY PAaCcyeTy MPOBOJOB U TPOCOB SIBJSIETCS aKTYaJbHON 3a/aveil.

METOOMKA PACHETA MPOBOJOB M TPOCOB IMHUI QNEKTPOMEPEOAYM

AnropuTM pacuéta IpoOBOZOB U TPOCOB peau3yeT olpejiesieHre Harpy30K Ha OMOPBI ¢ YYETOM COBMeE-
cTHOCTHU AiehopMaIlnii KOHCTPYKTUBHBIX 37eMeHTOB BJI, aTMochepHBIX ycaoBHil 1 MPO(GUIS Tpacchl s
HEOOXOMMMOTO YHCJIa PEKUMOB PabOThl IMHUH 3JIeKTporepenayun [9].

[TpoBona 1 TpPOCH, TTOABEIIEHHBIE HAa OTIOPaX BO3AYIITHON JUHWH, HAXOASTCS TOJ MOCTOSTHHBIM JI€HCTBU-
€M PaBHOMEPHO-PacIpele € HHO 10 JJIMHE BEPTUKAIbHONW CTATUYECKONW HArPy3KH OT COOCTBEHHOTO Beca.
Kpome Toro, Ha HUX MOTYT JIEHCTBOBATD OMOJHUTETbHBIC HATPY3KU — BEPTUKAIbHAS OT TOJIOJIENA W TOPH-
3oHTasbHadA oT Berpa [10].

Bce Bo3MOXHDBIE COUETAHUST KIMMATHYECKUX YCAOBUI TOKA3aHBl B TaGJIHIIE.

N3menenune HampsokeHUs B TIPOBojie (Tpoce) TIPW U3MeHeHUU aTMochepHBIX ycaoBUil (TeMIepaTypsl 1
Harpy3Ku) OIMCbIBAETCS M3BECTHBIM ypaBHEHHMEM COCTOSHMS IPOBOJA!

v EI? YO EI

o- =0y~ 5

240 240,

C momo1Ibio MepexoIHOTO YPAaBHEHUS COCTOSHIS TpoBoaa (1) MOKHO ONpeesnnTh BeTINUYNHY HalpsiKe-

HUS B IIPOBOJIE IIPY HOBOM COCTOSIHUU, €CJIM U3BECTHDI HAIPSKEHUS B HAUYaJbHOM COCTOSHUU U BeJIMYUHBI
Harpy30K M TeMIepaTypbl.

—aE-(t—t,). (1)
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A. B. Tanacorno, C. A. @omenko, A. H. Bonukos, J1. B. Kosznosa, M. B. Tanacorno

TaGmua — PacuéTHble PesKUMBI IPOBOAOB M TPOCOB

PacyérHblii pexxnm Coueranue KJIMMAaTUYECKUX YCIOBUI Howmep Harpyskn y
I [TpoBona U TPOC TTOKPBITEI rononéﬂoy, TemmepaTypa Munyc 5 °C, 7
CKOPOCTHOIi HAIIOP BETpa IPHU TOJI0JIENE
I ITpoBoza M TPOC TIOKPBITHI TOJIONENIOM, TeMIiepaTypa Munyc 5 °C, 3
BeTpa HeT
11 MaKCIfMaJII)HI)II‘/JI CKOPOCTHOM HAMOP BeTpa, TeMieparypa munyc 5 °C, 6
roJIoéna HeT
I\ CpenHerozioBast TeMIlepaTypa, BeTpa 1 rojioéaa Het 1
\Y Temneparypa mmoc 15 °C, BeTpa u rojiosiézia HeT 1
VI Hwusmas TemnepaTypa, BeTpa u roy1o1éia HeT 1
VII MakcumasbHas TeMIepaTypa, BeTpa 1 roJoé1a HeT 1
VIII TeMnepaszpa MHHYC 15 °C, cKOPOCTHOI HATIOP BETPA ITPU MOHTAKE 8
6,25 Kr/mM°, TOJI0/1E/1a HET
Temneparypa mioc 15 °C, CKOPOCTHOI HATIOP BETPa TIPH TPO30BBIX
X nepenanpsokenusax (¢ = 0,1 . ecmn < 6,25 kr/mM% 10 9
=6,25 kr/ M2
X Temmeparypa munyc 15 °C, BeTpa u T0JI0IE1a HET 1

N3 ypaBHenus (1) ciemyer, 4To IPU MAJIBIX MPOJETAX HA BEJUYNHY HANMPSKEHUST OKa3bIBAET OOJBIIOE
BJIUSIHUE TeMIeparypa, a pu GOJBITUX MposéTax — Harpyska. OTcioza cieayer, 9To HO0JKHA ObITh TaKast
TOTpaHWYHAs BeJWYUHA TPOJETA, TPU KOTOPOH BIAMSHME TeMIIepaTypbl U Harpy3Ku Ha BEJWYNHY Harps-
JKeHust Oy/eT OMMHAKOBBIM. TaKOW TPOJIET HA3hIBAETCS KPUTHUYECKHM.

Jl7ist BBIUMC/IEHUST 3HAUEHUI KPUTHUECKOTO MPOJIETa MEKIY JIOOBIMUA PEeKUMAMKU HEOOXOAUMO MOJICTa-
BUTH B YpaBHEHUE COCTOSTHUSA MpoBojia (1) 3HaYeHUs HANPSKEHWI G, HATPY30K Y U TeMIepaTyp f, COOTBET-
CTBYIOIIE 3TUM DEKUMaM:

_VEE _ yiER
" 2407 " 2407

Pemas sTo ypaBHenne OTHOCHTENIBHO [, momydaeMm oOury1o Gpopmy Ty KPUTHYECKOTO MPOJIETa:

—aE-(t-t,). (2)

]k:ﬂ, 0'11_0'1+§ZE'(111_§1). (3)
Vi E\7u | %

241y, o,

[Moncrasass B popmyay (2) Hopmupyembie [1Y I [13] 3HaueHUs fomMycKaeMbIX HANPSOKEHUH TPU MUHU-
MaJIbHO# TeMIIepaType G,, MAaKCUMaJbHOW Harpys3Ke G, U CPEAHEIKCILIYaTalMOHHOI TeMIlepaType o,
nojrydaeM (hOpMYJIbl KPUTHUECKUX MPOJETOB, YAOOHBIE sl TPAKTUYIECKOTO UCIIOTb30BAHUS.

Jlajiee MPOM3BOAUTCS PACYET TPO30O3AIUTHOTO TPOCA U3 YCJAOBUSI COOIOEHUST PACCTOSIHII MEXKIY TIPO-
BOJIOM ¥ TPOCOM B cepeuHe mpoJiéra, Tpebyembix 11V I [13] 1m0 coobpakeHUsIM TPO303aIUThI TIPH TEMIIE-
parype +15 °C u 6e3 BeTpa.

MPOrPAMMHbIA KOMMNEKC PACYETA MPOBOJOB M TPOCOB OMOP Bl

Ha ocHoBe m3noxkeHnHbIx MeToAnK B JloH6aCCKO# HAIMOHATBHON aKaJeMUN CTPOUTENHCTBA U APXUTEK-
TYpHI pa3paboTaH MPOTPAMMHBIA KOMILIEKC M0 PACYETY TOKOBEAYIINX TPOBOAOB U TPO303ANMMUTHBIX TPO-
COB OTOp JUHUU sekTponepenadn [11].

JlaHHbIii KOMILIEKC Peau3yeT aJrOPUTMbl OIPeeSeHrus] HANPSIKEHHO-1e(DOPMUPOBAHHOTO COCTOSTHUSI
[POBO/IOB U TPOCOB; YUCJIEHHO-AaHAJUTUYECKIE METO/bl OIPEEeTEHUs PEAYIIUPOBAHHOTO TSIKEHUST IPU
06pbIBE B IOGOM TIPOJIETE; PACUET THOKMX OMHOPOAHBIX TSKETBIX HUTEN MO MEMHON 3aBUCUMOCTH /TSI 60JTb-
MIUX [POJETOB M 3HAYUTENbHBIX IEPEIAZ0B BBHICOT MO CMEKHBIM OIOPaM MPOGUIIs; yTOUHEHUE [[EHTPa
TSKECTH TPOBOJIOB U TPOCOB B IIPOIECCE UTEPAIMIL; Ope/ieieHne BECOBBIX, BETPOBBIX U aBAPUUHBIX Ha-
IPY30K [IJIs KOHKPETHBIX OIIOP CYHIECTBYIOINIEro MPoduisi TpacChl P MPUBSI3KE THUIIOBBIX OTIOP UM pac-
CTaHOBKE KOHCTPYKIUI MHAMBUAYAIbHOTO POEKTUPOBAHUS.
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3a pacyeTHYIO MOJleJib TPUHUMAETCS YacThb JUHUY 3JEKTpoIepelaun: aHKepPOBAHHBINH yUYaCTOK — pac-
CTOSIHUE MEXK/Y CMEKHBIMU aHKEPHBIMU oropaMu (pucyHok). [IpoBosa u TpoChl KeCTKO 3aKperieHbl K aH-
KEPHBIM OIOPaM U TOJIBEP/KEHBI TSIKEHUIO, a K TIPOMEKYTOYHBIM OMOPaM OHM TIOJBENIUBAIOTCS CBOGOIHO
Yyepes IPOMEKYTOUHBIN 3JIEMEHT — TUPJSHAY M30JATOpoB. [locsie 3arpyskenus paBHOBecHe CHUCTEMBI B Jie-
(hOpPMUPOBAHHOM COCTOSHUM HACTYIIUT, KOT/a fedopMaIiiy IIPOBOIOB U TPOCOB OYAyT paBHbI AedopMa-
UM KOHCTpPYKIuii orop [12].

—

-
-
sH: JHT i

1=l

la |

PucyHok — Pacuernas Mozesnb BO3ZYNIHON JMHUN.

Bcest HeoGxommMast st BBITIOJTHEHUS pacuéra MCXOAHass WHMOPMAIUS A0JKHA OBITh MOATOTOBJIEHA
MOJIb30BATEJNEM MYTEM 3aHECEHUS JAHHBIX 10 aJTOPUTMY B (hailyl MCXOJHBIX JaHHBIX W B (Haill JaHHBIX
npodUIS TPacChl U PACHOJOKEHUS OTIOP.

Maiir MCXOMHBIX JaHHBIX BKJIOYAET B cebs CJEAYIONIMe JaHHbIE: eMHNYHAS HATPy3Ka OT COOCTBEHHOTO
Beca, y/IeJbHBIN BeC TOJIOJEAHBIX OTJIOKEHWH, (PU3NKO-MeXaHUYeCKe XapaKTePUCTHKN MPOBO/Ia U TPOCa,
NOITyCKaeMble HAIPSKEHUS MPU CPEHEIKCIIYaTalMOHHON M MUHUMAJIBHON TeMIlepaTypax, JA0MyCcKaeMble
HaNpsisKeHMs TPU HaubOoJIbIel Harpyske, K03 GUIMEHTH TSKEHUST U PACIleIUIEHIsT TIPOBOJA U TPOCca B
cootBercTBUU ¢ [1Y3I [13].

B rabiuunoil ¢hopme B dailn gaHHBIX TPO(UIS TPACCH M PACHOJIOKEHUS OMOP BBOASITCS CIEAYIOIINE
JTAaHHBIE: HOMepP aHKePOBAHHOTO yYacTKa, HOMepa MPOJETOB U onop. /s Kaxa0i OIopsl U MPOJETOB yKa-
3BIBAIOTCS: JJIMHA MPOJIETA, BhIcOTA (DyHAAMEHTa, BBICOTA OT Bepxa (GyHAaMEHTa /10 HUKHEH TpaBepCHl,
BBICOTA MEX/Y HUKHE U cpeHell TpaBepcaMu, MKy CPeIHEH 1 BepXHel TpaBepcaMu, rabapuT OT 3eMJIH
710 TIPOBOJIa, PA3HOCTb OTMETOK TPOCOCTOWKU W TPaBePChI, AJTMHA U HOPMATUBHBIN BeC TUPJISTH/BI U30JISTO-
POB MPOBOJA, JJIMHA ¥ HOPMATHBHBIN BeC MMPJISHABI U30JIATOPOB TPOCa, aGCOJIOTHAST OTMETKA 3eMJIH, KO-
s dUIHeHTh THOKOCTH OIOPHI M PacHpeaesieHNsT YCUJIHEL, yToJI MOBOPOTA TPACCHL.

B pesyJibrate pacuera mporpaMMa BbIZaeT TabJMI[BI MOHTAJKHBIX CTPEJI, TSUKEHUI M HANPSIKEeHUIH TOKO-
BelyIUX TTPOBOJOB U T'PO303ANIUTHBIX TPOCOB [IJIsI PACYETHOTO AMANAa30HA TEMIIEPATyP OKPYKAIEeTO
BO3/IyXa.

BbIBObI

1. Pazpaboran TPOTPAMMHBIH KOMILTEKC MO PACYETY TOKOBEAYIINX MPOBOZOB U TPO303ANTUTHBIX TPOCOB
OII0p JINHUI 3JIeKTpoIlepeiayn.
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2. B orauume oT TPaAUIMOHHOTO pacuéTa HATPY3KU aBapUUHOTO pekUMa JIJis aHKEPHO-YTJIOBBIX OTIOP

OTIPE/IeNISAIOTCS He TOJIBKO B pekuMe TOJIOJNENA, HO U TP MUHUMAJIbHOU U CPeIHEe3KCIIyaTalluOHHON TeM-
neparypax.

3. Pacuet B porpaMMHOM KOMILIEKCE MO3BOJISET PACCMOTPETh MOOYEPEAHBINA 06pBIB Beex (a3 MPOBOIOB

1 TPOCOB Kak B JIEBOM, Tak U B IIpaBoM IpoJieétax. [Ipn pacuere BbruncseTcs Kak HOpMaTUBHAs aBapuiiHast
HArpy3Ka, Tak U PeAylUPOBaHHOE aBapUIHOE TsKEHUE ¢ YIETOM BJAUSHUSA TMOKOCTU OMOPBI, AJUHBI THP-
JISHZIBI U30JISITOPOB, TIPOJIETA U TIeperaa BLICOT NMPOMUIA sl CMEKHBIX OIOP.

4. PazpaboTaHHBII TPOTPAMMHBIN KOMILIEKC 3 ()EKTUBEH KaK MPU WHIUBUIYAJbHOM IPOEKTUPOBAHUU
HOBBIX JIMHUI 3JIEKTPOIEepe1aut I KOHKPETHBIX aTMOC(EepHO-KJIUMAaTUYeCKUX YCIOBUH, TaK U MPU pe-
KOHCTPYKIIMU JeHCTBYIONNX JUHUHN 3J€KTPOIepeaun.

10.

11.

12.

13.
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A. B. TAHACOIJIO, C. 0. DOMEHKO, O. M. BOJIYKOB, JI. B. KO3JIOBA,

I. B. TAHACOIJIO

IMPOTPAMHUI KOMIIJIEKC 3 PO3PAXYHKY IIPOBO/IB I TPOCIB JITHII
EJIEKTPOIIEPELAABAHHA

IOY BIIO «/lonbachKa HallioHAJbHA akageMis OYIiBHUITBA i apXiTeKTypu»

Amnoramis. Y crarTi po3po6JeHo TPOrpaMHIiil KOMILIEKC 3 PO3PAaXyHKY IPOBO/IB i TPOCIB OMOp JIiHiil e1eKTpo-
nepefaBanHs. AJTOPUTM PO3PAXyHKY Peasi3ye BU3HAUEHHS HABAHTA’KE€Hb HA OMOPU 3 YPaxXyBaHHSIM
cHibHOCTI flehopMaItiit KOHCTPYKTUBHUX esleMeHTiB moBiTpsnoi miHii (I1J1). Ha Bigminy Bix Tpaaumniiinoro
PO3paxyHKy HaBaHTaXKEHHS aBapiilHOrO peskMMy BU3HAUYAIOTbCS He TINBKU B PEXKUMI OXeJseli, a il mpu
MiHIMaJTBbHIH 1 cepenHboeKcIyaTalliifiniil TeMmeparypax. Po3pobeHuii mporpaMHUIl KOMIJIEKC e(heKTHB-
HUI TIpM HOBOMY IIPOEKTYBaHHI Ta PeKOHCTpyKii aitounx [1J1.

KmouoBi cioBa: Jrinist eekTporepesaBaHusl, TPOrPaAMHIN KOMILJIEKC, KPUTHYHUN [POJIT, CTPYMOBELY UMl
MPOBiJl, TPO303aXNUCHUI TPOC, METOANKA PO3PAXYHKY.
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ANTON TANASOGLO, SERAFIM FOMENKO, ALEXANDER VOLCHKOV,
LYUDMILA KOZLOVA, IRINA TANASOGLO

SOFTWARE PACKAGE ON CALCULATION OF CONDUCTOR WIRES AND
GROUND WIRES OF POWER TRANSMISSION LINES

Donbas National Academy of Civil Engineering and Architecture

Abstract. There is given a software package for the calculation of wires and ground wires of power transmission
line supports. The calculation algorithm implements the determination of the loads on the supports, taking
into account the compatibility of deformations of the structural elements of the overhead power line (OPL).
In contrast to the traditional calculation of the emergency load, they are determined not only in the ice
mode, but also at the minimum and average operating temperatures. The developed software package is
effective in the new design and reconstruction of existing OPL.

Key words: power transmission line, software package, critical span, conductor wire, ground wire,
calculation method.

Tanacorsno AHToH BraguMupoBUY — KaHIMIAT TEXHUYECKUX HAYK, MOUEHT KadeApbl METAIIMYECKIX KOHCTPYKIIHI 1
coopyskennii TOY BITO «/loubacckast HanmoHaIbHAs aKa[eMUsT CTPOUTEIBCTBA M apXUTEKTYPhI». HaydHble MHTEPECHL:
IKCIUTyaTallMOHHAS HA/IEKHOCTh ¥ ONTUMAJIbHOE TIPOEKTUPOBAHUE KOHCTPYKIIMI BO3/YIITHBIX JIUHUI 9JIEKTPOIIepeadr 1
aHTEHHBIX O1op. V3yuyeHue AelCTBUTENbHON PabOTHI METANIMYECKUX PEIIeTYAThIX KOHCTPYKIUiT OAllleHHOro THTIA.

Domenko Cepadum AsekcaHAPOBHY — KAHIUIAT TEXHUUECKUX HAYK, JOIEHT KadeApbl TEOPETUIeCKOH 1 MPUKJIATHOI
Mmexanuku [OY BITO «/lonbacckasi HalMOHAJIbHAS aKaleMUsl CTPOUTEIbCTBA M apXUTEKTYPbl». HayuHbie UHTEPeCHL:
pasBuTHe O6IIel METOANKN TMHAMUYIECKIX PACYETOB 3JIEMEHTOB CTPOUTENHHBIX KOHCTPYKITMH M MONCK PAITHOHATHLHBIX
CIIOCOOOB TaNIeHUsT KOJTeOaHUIT.

BoaukoB Anexcanap HukonaeBuu — accuctent kadenpst amektporexunku u apromaruku [OY BITO «/lonGacckast
HAI[MOHAJIbHAST AKAJIeMUsI CTPOUTENILCTBA U apXUTEKTYPbl». HayuHble HHTEpeChl: obeciieueHre Hale)KHOM pabOThI U [0JIr0-
BEYHOCTH KOHCTPYKITUII OTIOpP BO3/LYITHBIX JIUHII, TPOEKTUPOBAHIE KOHCTPYKIHMIT ¢ TADAHTUPOBAHHBIMU TIOKA3ATEISIMI
TOJITOBEYHOCTL.

Kosznosa JlionmMuia BukTropoBHa — KaHAUAAT 9KOHOMUYECKUX HAYK, TOIEHT Kadepbl 9KOHOMUKH, 9KCIIEPTU3BI 11 YIIPaB-
nenus HeasukuMoctbio TOY BIIO «/lonbacckast HallMOHAIbHAS aKaeMUsl CTPOUTENbCTBA U apXUTEKTypbl». HayuHbie
UHTEPEChl: MOHUTOPUHT COLMATbHO-9KOHOMUYECKOTO Pa3BUTHSI MYHUIIMIAIbHBIX 00pa3oBaHuil. IKOHOMUYECKAs U COLM-
asbHast cpezia PYHKIIMOHMPOBAHUS OOBEKTOB HEIBUKUMOCTH.

Tanacorsno Mpuna BukropoBHa — MarnctpanT kadeapbl MeTaIINIeCKNX KOHCTPYKInii n coopyskeruii [OY BIIO «/lon-
Gacckas HalMOHAJIbHASL aKAJeMUs CTPOUTEILCTBA U apXUTEKTypbl». HayuHble MHTEpeCh:: pa3BUTHE OOLIEH METOAUKH
JIMHAMUYECKUX PACUETOB HJIEMEHTOB CTPOUTEJIbHBIX KOHCTPYKIUA U TIOUCK PAlMOHAIBHBIX CHOCOOOB raiieHust Kojeba-
HUT.

Tanacorno Auton BosoaumupoBHy — KaHINAAT TeXHIYHUX HAyK, AOIEHT Kadeapn MeTaTeBUX KOHCTPYKIIN i CIOpyZ
J1OY BIIO «/lonbachka HallioHa/IbHA aKazieMis Oy iBHUIITBA i apxiTekTypu». HaykoBi iHTepecu: excruryaraijiiina HaaiiHiCTh
Ta ONTUMAaJbHe TPOeKTYBAHHS KOHCTPYKIIiH TOBITPSIHUX JIIHIH eJleKTpoTepelaBaHHs Ta aHTeHHNX onop. BuBueHH: milicHoi
PO0OTH MeTaleBUX IPATYACTUX KOHCTPYKIIH GAliTOBOrO THUILY.

®omenko Cepadum OsexcaHAPOBUY — KAHIUIAT TEXHIYHUX HAYK, AOLEHT Kadeapu TEOPETUYHOI Ta TIPUKJIATHOI MeXa-
mikn JIOY BIIO «/lonbachka HalfioHaIbHA akazeMist OyAiBHUIITBA i apXiTekTypu». HayKoBi iHTepec: pO3BUTOK 3aTaabHOI
METOAINKY IMHAMIYHIX PO3PAXYHKIB eJIeMEeHTIB Oy i BeTbHUX KOHCTPYKITiil i TOTITYK PaIfioHATbHUX CIIOCOOIB TaCiHHsI KOJIH-
BaHb.

Bosukos Oxekcanap MukoaaitoBuy — acuctent kadenpu enexrporextin i asromaturn [JOY BIIO «/lon6achbka Hamio-
HaJIbHa aKajieMist OyMiBHUITBA i apxiTekTypu». Haykosi inrepecu: 3a6e3mnedentst HaAiiiHOI po6OTH i TOBrOBIYHOCTI KOH-
CTPYKUili OIOP MOBITPAHUX JIiHiH, TPOEKTYBaHHS KOHCTPYKI 3 rapaHTOBAaHUMHU IIOKa3HUKAMU JIOBTOBIYHOCTI.

Koanosa Jlionmuia BikTopiBHa — KananaT eKOHOMIYHUX HAYK, JIOIEHT KadeZph eKOHOMIKH, eKCIIePTU3H Ta YIIPABIiHHSA
HepyxomicTio /IOY BITO «/lonbachka HallioHaibHa aKkajgeMist OyAiBHUITBA i apxiTekTypu». Haykosi iHTepecu: MoHiTO-
PUHT COIiaTbHO-eKOHOMIYHOTO PO3BUTKY MYHIIIUTIATIBHUIX YTBOPeHb. EKOHOMIUHE i colliaTbHe cepeioBulile (DyHKITIOHYBaH-
HsT 00’€KTIB HEPYXOMOCTI.

Tanacorao Ipuna BikropisHa — MaricTpanT kadeapyu MeTaleBuX KOHCTpYKILii i criopyn JIOY BITO «/lonbachka Haltio-
HaJIbHa aKaJeMis Oy i BHUIITBA i apXiTeKTypu». HaykoBi iHTepecu: po3BUTOK 3ara/lbHOI METOANKHY IUHAMIYHIX PO3PaxyHKIB
eJleMeHTiB Oy iBeTbHIX KOHCTPYKIIIH Ta MOIMYK PallioHaJIbHUX CIOCOGIB TalleHHsT KOJTNBAHb.
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THE CURRENT WORLD PRACTICE OF FORMING RESEARCH AND
EDUCATIONAL CENTERS

Abstract. The article of aimed of defining the concept of modern development of architecture of scientific
and educational centers, being based on the analysis of existing institutions of the given type. Modern
methods of forming scientific and educational centers which are of great significance for implementation
of further design research solutions are discussed. Particular attention is paid to the image solution of the
modern scientific and educational centers.

Key words: scientific and educational center, modern architecture, new designing, modern technologies.

WORDING OF PROBLEM

A modern scientific and educational center is a multifunctional complex aimed at the interaction of
scientific and educational functions, focused on a wide range of students and employees. Children are given
the opportunity to attend extracurricular activities of interest, that is a feature which lies in the scientific
focus of research (creation, improvement, development of modern devices and technologies). The older
generation will be able to realize scientific ideas and test them in practice.

The formation of a modern scientific and educational center is designed to solve an important task — the
development of the scientific potential of the region, taking into account the improvement of the educational
environment. Thus, it is necessary to analyze the existing experience in the design, construction and operation
of places of similar purpose.

ANALYSIS OF RECENT RESEARCH AND PUBLICATIONS

A number of Scientific works were studied, where problems of organization of the architectural environment
were considered, taking into account the functioning of various typological groups of civil buildings. In
particular, H. Benai [1], considers the features of the development of the architectural and planning
organization of innovation centers. The regional originality and architectural modeling of the Donetsk region
are defined, by E. Gayvoronsky [2].

Similar questions of the organization of modern scientific and educational centers (for example, buildings
of higher educational institutions) are presented in the study of A. Levyh and L. Vedernikova [4]. The
typology of scientific and educational institutions today is practically not studied. This makes it possible to
improve the approaches at the design stage.

PURPOSE

Analyze the world practice of forming research and educational centers.

MAIN MATERIAL

In the world practice there are several outstanding examples of designing such centers.
A striking example of the objects of the studied type is the Burwood Highway Frontage training and
Research Building for Deakin University, designed by Woods Bago, Melbourne, Australia [7].
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The appearance is formed from elements in the form of golden lattice structures. The tower stands on the
columns. Built for the University of Melbourne Deakin, it houses all kinds of departments of a modern medical
institution of higher education, i. e. laboratories, lecture and practical classes, rooms for administrative and
technical services. The building also houses an underground parking, a public art gallery, a library and a
cafe.

Working at the order, the architects solved three main tasks: ensuring sufficient space for various purposes,
functional space equipment, harmonious introduction of the building into the existing campus ensemble.

The volume-spatial solution of the building is represented by two main blocks, forming anL-shaped
tuyereplane view. The main tower adjacent to the rest of the town and is connected to a relatively small silver
wing, which runs parallel to the highway.

The internal design of scientific laboratories fully meets all modern requirements. Flexible work areas
provide both individual and collective research and work. Space designed for relaxation and communication,
for closer interaction between staff and students, directly interacts with the working classrooms. The corridors
throughout the building are framed with curved surfaces, colorful geometric tiles demarcate the various zones.

Particular attention should be paid to the SleukRith Research Center in Phnom Penh, the capital of
Cambodia, which was designed by renowned architect ZahaHadid. The center will be used to conduct
research on the history of the genocide in Asia [3].

According to the architect’s plan, the exterior of the building embodies the confluence of two epochs: the
elements of Cambodia’s national architecture will be combined with futuristic details.

The appearance of the main monument of antiquity — the temple of Angkor Wat served as the project
involves the construction of five wooden buildings connected in one complex. The inspiration for the creation
of SleukRith.

SleukRith will accommodate not only a research center, but also other necessary facilities: a library, an
archive and several audiences. A place was chosen for the complex next to one of the faculties of the Royal
University of Economics and Law.

Another project previously mentioned architect, ZahaHadid, should be noted.It is research center in
Riyadh in Saudi Arabia.

Saudi Arabia is actively investing in the study of alternative energy sources. Thus, the King Abdullah Oil
Research Center (KAPSARC) is a non-profit institution established to study energy use throughout the
world. The center cooperates intensively with the government and international structures [4].

The KAPSARC campus, completed in 2017, occupies 7 hectares and includes five buildings. The main
building, designed in 2009 by Zaha Hadid, was the first super-ecological building of the Zaha Hadid
Architects Bureau, and I was awarded the Leed Platinum certificate. Hexagonal buildings resemble
honeycombs and are connected to each other. This design has reduced the consumption of building materials
and it is easier to link buildings with each other. If necessary, you can attach new buildings without damage
to the appearance of already finished structures.

On its territory there is a knowledge center, a computer center, a conference center, a research library and
a prayer hall. The connecting link is the courtyard, where you can hide from the sun under the shade of the
sheds.

Due to the design features — location, use of solar panels, etc. — the building consumes electricity 45 % less
than the standard one. Drinking water is recycled and reused. And 30 % of materials are made from recycled
materials.

The analysis of the current world practice of the modern scientific and educational centers shows that its
formation directly depends on the established patterns of the architectural organization of buildings and
structures that will not contradict the compositional and stylistic requirements of the surrounding buildings,
but rather emphasize their importance. Applying some traditional solutions, there is an opportunity to create
an authentic and unique look of the scientific and educational center, which willserve as a bright accent in
the general silhouette of the city and stand out from the surrounding buildings, and in some cases. It can
become the dominant architectural and town-planning accent, which will have such features as
recognizability and architectural expressiveness.

CONCLUSION

Studies have shown that modern scientific and educational centers are a unique, qualitatively new stage
of evolution of educational institutions. The main task of such institutions is an ideological new approach
in providing for the necessary amount of knowledge using modern equipment, as well as maintaining the
creative potential of students.
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CJOXUBHIAACA MUPOBAS IMTPAKTUKA B OBJIACTU ®OPMMPOBAHUA
HAYYHO-OBPA3OBATEJIbHBIX TEHTPOB

TOY BIIO «/lonbacckast HAllMOHAJbHAST aKaJeMUsI CTPOUTENBCTBA U APXUTEKTYPBI»

AHHOTa].H/IH. CraTbst HallpaBJI€Ha Ha OIIpeJe/IeHNEe KOHIEMIINN COBPEMEHHOI'O PAa3BUTUA apXUTEKTYPbI Hay4d-
HO-O6paSOBaTe]IbeIX IIEHTPOB, OCHOBBIBASICH Ha aHA/JIN3€ CYyHUIECTBYIOMNX yqpemﬂeHI/H‘/’I uccjieayeMoro Tuila.
PaCCMOTpeHH COBPEMEHHBIE ITPUMEPDI d)OpMHpOBaHI/IH Hay4YHBIX 1 06paSOBaTeJIbeIX IEHTPOB, IIpeACTaB-
JIAIOIIUX BaKHOE 3HaYE€HUE /A paSpa60TKI/I IIocJIeAyIOINX IIPOEKTHO-UCCJIEA0BATEIBCKUX peLHeHI/Iﬁ B
yCI0BUAX d)OpMHpOBaHI/IH APXUTEKTYPbI Hay‘IHO-O6p330BaTeHLHHX y‘Ipe)K[[eHHﬁ.OCHOBHOG BHUMaHUE y/€-
JIEHO 06paSHOMy PENMIEHNI0 COBPEMEHHOT'O Hay‘{H0'06p330BaTGJIBHOFO I€HTPa.

KiioueBbie cioBa: Hay‘IHO-O6paSOBaTeJIBHBIﬁ IEHTP, COBpEMEHHAS apXUTEKTYpa, HOBOE CTPOUTEJ/IbCTBO,
HOBEHIIe TeXHOJIOTUH,

T. I. BATOPYIIKO, K. O. MAPEHKOB

CBITOBA ITPAKTUKA, IO CKJIAJIACA Y COEPI ®OPMYBAHHA HAYKOBO-
OCBITHIX HEHTPIB

OY BIIO «/loubachka HamioHa bHA aKageMiss OYAIBHUITBA 1 apXiTeKTypu»

Amnoranis. CTaTTs cIIpSMOBaHAa Ha BI3HAUECHHS KOHIIEIITIi Cy9acHOTO PO3BUTKY apXiTeKTYPH HAyKOBO-OCBITHIX
LEHTPIB, IPYHTYIOUNCHh Ha aHATI31 iCHYIOUNX YCTAHOB JOCTIKYBAHOTO THITY. PO3TIAHYTO cydacHi MeToan
(opMyBaHHS HAYKOBO-OCBITHIX IIEHTPIB, IO MAIOTh BAKJIMBe 3HAUCHHS /IJIST peaslizallii HacTyITHUX IPOEeKT-
HO-TOCJITHUIIBKUX PillleHb B YMOBaxX (hOPMYBAHHS apXiTEKTypH HayKOBO-OCBITHIX ycTaHoB. OcobiiBa yBa-
ra cmpsiIMoBaHa Ha 0OpasHe PillleHHsI CyYaCHOTO HayKOBO-OCBITHBOTO IIEHTPY.

Kiro4oBi c;10Ba: HayKOBO-OCBITHIN 1IEHTp, CydacHa apXiTeKTypa, HOBe OYAiBHUIITBO, HOBITHI TEXHOJOTII.

3aropyiiko Tamapa MBanoBHa — fo1eHT Kadeapbl NHOCTPAHHBIX SI3BIKOB U Tegarornku Bwiciiell mkosasl [OY BITO
«JloHbacckast Hal[MOHAIbHAST aKQJIEMUsI CTPOUTENBCTBA M apXUTEKTYPbl». HayuHble MHTEPECHl: METOAMKA MPETOIaBaHuUsT
WHOCTPaHHBIX SI3BIKOB, POJIb MPETOABATENsI B y4eOHOM TpoIiecce, TPOGIeMbl BOCITUTAHUS CTYACHIECKON MOJIOIEKH.

Mapenkos Koncrantun AjekcaHAPOBHY — MATUCTP apXUTEKTYPhI, aCCUCTEHT Kadeapbl apXUTEKTYPHOTO MTPOEKTUPOBA-
HUS U Au3aiiHa apxutexTypHoii cpemnpl, TOY BITO «/lonGacckas HallmOHATIbHAsT aKaJeMUsl CTPOUTETLCTBA U apXUTEKTY -
pbi». HayuHble MHTEPECH: COBPEMEHHBIE TEHIEHIIMN (DOPMUPOBAHKS apXUTEKTYPHOI CPeIbl Hay4IHO-06Pa30BaTeIbHBIX
IEHTPOB.
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BUKJIa/[a4a B HABYAJIBLHOMY MPOIIECi, IPOOIeMI BUXOBAHHS CTYAEHTCHKOI MOJIOZI.

MapenkoB Kocrssutun OsnekcaHAPOBHY — MaricTp apXiTeKTypH, aCUCTEHT KadeApH apXiTeKTypHOTO IMPOeKTYyBaHHS i
nusaiiny apxitekrypHoro cepenosuiina JJOY BITO «/lonGachka HalioHaIbHa akaaeMist OyaiBHUITBA 1 apxiTekTypu». Hay-
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HAUHDHAIbHOH AKAIIEIN CTPOHTENbGTBA W APKHTENTYPbI

YK 691.32

O. H. LLEBYEHKO, 3. 3. MAJIMHUHA, E. 10. TKAYEBA

FOY BMO «[Jonbacckasi HALMOHANLHAS AKAAEMUS CTPOUTENLCTBA U APXMTEKTYPbI»

UCCIEAOBAHUE CNMOCOBHOCTU BOAbI HEU3BECTHOIO
MPOUCXOXXAEHUA U COCTABA K KOPPO3SUOHHOMY BO3AEACTBUIO
HA BETOH

AHHOTa].[I/UI. HpOBeZ[eH aHaJIn3 BO/IbI HEM3BECTHOT'O COCTaBa C MUCIIOJIb3OBAHUEM yHI/I(l)I/ILII/IpOBaHHbIX METO-
0B aHa/n3a BOAbI 1 ONIPEAEJIEHBI OCHOBHBIE TTOKAa3aTE/IN €€ arpeCCUBHOCTU IO OTHOIIEHUIO K 6eTOHy. IToka-
3aHO OTCYTCTBHUE CII0COOHOCTH Yy BOABI JaHHOI'O COCTaBa K KOPPO3NOHHOMY BOSHeﬁCTBHD Ha OeToH.

Kimouesbie cioBa: 66TOH, KOppo3usd, BOAa, COCTaB, arPECCUBHOCTbD.

AKTYAJIbHOCTb TEMbI

Baxzeiinee cBOMCTBO CTPONUTETHHBIX KOHCTPYKIUN — UX IIPOYHOCTD U JIOJTOBEYHOCTH [1]. B cBsi3m ¢
IUPOKUM TIPUMEHEHHEM OETOHHBIX KOHCTPYKIMH ¥ OCBOEHHEM HOBBIX PaiflOHOB C arpeCCUBHBIME TPYHTO-
BBIMHU BOJIAMHU BaJKHOI 3ajiaueil sIBISIETCST 0OeciedeHre OATOBEYHOCTH OeTOHA TIPH eHCTBIY Ha HETO Pa3-
JIMYHBIX KUAKUX cpel [2]. Haubosee mupoko B CTPOUTEIbCTBE IPUMEHSIETCS TIOPTIaHAIIeMeHT. B cTpon-
TEJIBHO MPAKTHKE YaCTO BCTPEYAIOTCS CIydYad CHUKEHUS [POYHOCTH WM PaspylleHus: 6eTOHA, BbI3BAHHBIE
XUMUYECKUMHU MPOIleCCAaMU B3aMMOJICHCTBYS MPUPOIHON BOIBI C TIPOAYKTAMU TUAPATAIIUY MTOPTAAH/IIE-
menTa (tabauna 1). ATy mpolecesl, Kak U3BECTHO, HA3bIBAIOT KOPPO3UEil, a aKTUBHOCTb BOJIbI B OTHOILE-
HUN KOPPO3UH — €€ arpecCUBHOCTHI0. CTOWKOCTh GETOHOB, KOTOPAsk MOKET TOHMKATHCS 32 CIET KOPPO3UH,
3aBUCUT OT BUJA W CBOMCTB IIeMEHTA U arpeCCUBHOCTH CPEJIbI.

TaGmua 1 — PacTBOpuMOCTh MUHEPAJIOB KAUHKepa mopriananementa B 1 CaO /i

HaumenoBanue Xumnueckasi GopmyJia PacrBopumocts, r CaO /a1
TuapoKCcu/L KasbIust Ca(OH), 1,3
JIBYXKaJIbITMEBBIN TUPOCUIMKAT 2Ca0-Si0,-2H,0 1,12-1,22
TpexkayiblIUeBbIil TUAPOATIOMUHAT 3Ca0-Al,05:6H,0 1,08
OmHOKATBIMEBBIN TUAPOMEPPUT, TTepexoasanuil B (3,4) — Ca0O-Fe,05-H,0 0.05
KaJIBIIMEBbII ruipodeppur) (3,4)Ca0-Fe,05-H,O ’

[IpyurHAMU KOPPO3UU MOTYT SBJASTHCS:

— Bo-mepBbIX, criocobnocts Ca(OH), mepexoauts B pacTBOp;

— BO-BTOPBIX, CMTOCOOHOCTH IBYXKATBIIMEBOTO THAPOCUINKATA W TPEXKATHIIMEBOTO THIPOATIOMUHATA
KaJbIlI K THAPOJIU3Y C BbIedeHneM B pacTBop cBoboanoii nssectu (Ca(OH),). I'mapokcun kambims,
pacTBOPsISAICH B MOPOBOH Bojie (BOJE, HAXOsAMIelcs B TTopax GeToHa), 0O6pa3yeT HACHIEHHBIN PacTBOP ¢
cozepxanreM usBecTH 1,3 r B tutpe Boasl. IIpu aToM ocTanmbHBIE coeTMHEHNS HE MOTYT PACTBOPSTHCS (THI-
POM30BaThCA), TaK KaK AJS HUX PACTBOP MEPECHINeH N3BECThI0. ECIM KOHIEHTPAIIS U3BECTH B TOPOBOM
pacTBope T0 KaKUM-THO0 TPUUYMHAM OYIeT MOHUKATHCS, TO PABHOBECHE THAPOJIM3a CMECTUTCS BIIPABO U
HAYHETCS] PACTBOPEHYE THAPOCUINKATA U THAPOATIOMIHATA KATbIUs ¢ 00pa30BaHNEM KUCIOTHI U OCHO-
Banus. KomeyHnbIMu IpogyKTaMu rujiposinsa ApiadioTcs: kpemuuesas kucaora — SiO, nH,O, runpokcn
amomunng AI(OH), n nssectp Ca(OH),. MsBecth mepexoanT B pacTBOP, a KpeMHHEBass KUCIOTA U
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AI(OH), nomnyuaiorcs B Bujie Geceaznoii amopduoii Maccnl. Taknum 06pa3oM, BMECTO HPOJYKTOB, HPUJa-
IOIIHMX TIEMEHTHOMY KaMHIO BBICOKHE TIPOYHOCTHBIE CBOWCTBA, MOJIYYAIOTCSA BENIECTBa, He 00Jajaionue cy-
1IeCTBEHHON TPOoYHOCTbIO. OTCIONA CjlefiyeT BBIBOZ O TOM, YTO IIPOIECCHI, TPUBOASIINE K MOHUKEHUIO KOH-
HeHTpaI[MK U3BECTU B TOpax GETOHA, BBI3BIBAIOT €ro Kopposuio. VI3 BocbMu BUIOB Kopposuu (Tabiuia 2),
TOJIBKO JiBa BU/A (CysbdarHast u 001ecoieBas) He CBS3aHbI ¢ TIOHMKEHHEM KOHI[EHTPAIIUU U3BECTH B 110~
poBoii BoJie.

Tabiuua 2 — TlokaszaTenu arpecCUBHOCTH BOJIBI JIJIsI PA3JIMYHBIX TUIIOB U BUIOB KOPpo3uu GeToHa

Tun kopposuu GetoHa Bt kopposuu GetoHa ITokazaTesb arpecCUBHOCTH BOJIBL
I. PacTBOpenue 1 BbIMBbIBaHUE 13 OETOHA
BoimmenayuBaioniast Bpemettas sxecTKOCTb BoIbI JK, MOKB/ 11
ITPOJLYKTOB 'U/PaTAIUN
O61ekucaIoTHAsE pH Bomst
I1. Obpa3zoBanme B pe3yabTaTe 0OMEHHBIX
. . Yriexucias [CO,]cBO6., Mr/i
peakuii pacCTBOPUMBIX COETIMHEHUI 1 = -
AmMoHUTHAS [NH, |, Mmr/n
BBIMbBIBaHIE UX 13 GETOHA - =
[lemounas [K"+Na'], mr/a
III. O6pasoBanue B pe3ysbTaTe 0OMEHHBIX
peaxiuii coeuHeH i B HECBSI3HOM MarnesuanbHast [Mg? ], Mr/n
COCTOSTHUU
IV. O6pasoBaHuie n HAKOILJIEHUE B TIOPAX Cynbdarnas [SO], Mr/n
6eToHa coJIeil, yBeTMINBAIOIIIXCST B 00beMe m
O6biiiee cojiep:kaHue CoJel U eKUX
U Pa3pyaonx 6eTOH ObuieconeBast "
Tes109eit

O crernenun arpecCUBHOCTHU CYASAT [0 KOHIIEHTPAIMK BellecTB (MOKa3aTesell arpeCCUBHOCTH ), OT KOTO-
PBIX 3aBUCHUT TOT WJIM UHOW BHJ KOPPO3uu. Boma MokeT ObITh arpecCUBHON 10 OJHOMY HJIH Cpasy IO He-
CKOJIBKUM TOKA3aTeJIsIM, TO €CTh B GETOHE MOTYT IIPOTEKATh OJHOBPEMEHHO HECKOJBKO BHIOB KOPPO3UOH-
HbIX TporieccoB [3]. IIpuMepHbIil epeueHb MmokazaTeseil arpecCUBHOCTH, 110 U3MEHEHUIO KOHIIEHTPAIIUH
KOTOPBIX PEKOMEH/YETCS OMPEAE/SATh KOPPO3uio GeTOHA, IpUBEAeH B Tabuie 2.

[Tespto paboThI SIBJISIETCST ONPEJie/ieHIe CIIOCOOHOCTH MCCAEYEMON BOIBI K XUMUYECKOH KOPPO3UU OETO-
Ha.

SKCNEPUMEHTAJIbHBIE NCCNEAQOBAHNA

B cooTBeTCcTBUU ¢ TOCTaBJEHHOM I1eJbI0, B JlaGopaTopuu Kadeaps npukaaguoil xumuu JoeHACA B
paMKax peasbHOTO IKCIEPUMEHTATLHOTO 3a4€THOTO 3aaHUsST OBLI MPOBE/IEH AHAIN3 UCCIETYEMOI BOIBI 1
OTpe/IesieHbl OCHOBHbIE TTOKA3ATENN €€ arpeCCUBHOCTH IO OTHOIIEHUIO K OETOHY € MCIONb30BAHNEM yueh-
HO-METOIUYECKOTO MOCOOUS K BBIMOJHEHUO JTab0PaTOPHBIX paboT [4] M yHUDUIIMPOBAHHBIX METO/OB aHa-
sin3a BoA [5]. PesysibraThl aHAJN30B MIPeACTaBAeHbI B TabauIe 3.

KonmuecTBeHHBIE XapaKTePUCTUKHU TOKa3aTelell arpecCHBHOCTH, TMOJTyYeHHBIEC B Pe3yJabTaTe aHAJIN3a
uccemyeMoit Boabl (Tabauia 3), CBUAETENLCTBYIOT O TOM, UTO BENECTBA, BBI3BIBAIOIINE KOPPO3HUIO HGETOHA
b0 OTCYTCTBYIOT B HEH, TUO0 HAXOMASATCS B KOHIEHTPAIMSX, KOTOPbIE HIDKE KOHI[EHTPAIIMOHHOTO TOPO-
ra, BBI3BIBAIOIIETO KOppo3uio. Cle[0BATETbHO, HCCAEAYEMAT Bola He 00IaaeT XUMUIECKONH KOPPO3MOH-
HOU aKTHBHOCTBHIO TI0 OTHOIIEHUIO K OETOHY.
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I/Iccnep,oacnwe cnocobHocTH BOAbl HEM3BECTHOrO NPOMCXOXAEHUA N COCTABA K KOPPO3NOHHOMY BO3,IJ,eﬁCTBMIO Ha 6eToH

Ta6mmua 3 — XapakrepucTHKa arpecCUBHOCTU UCCIIEAYEMON BOJbL [0 OTHOIIEHUIO K GETOHY 110 Pe3yJibraTam

XUMUYECKOTO aHaiu3a (1poduibTpoBaHHol mpobsr) npu t = 25 °C

XapaxTepucTHKa

[Noxkazatenn Komnuectsennas arpecCHBHOCTH BOJIBI B CrereHb arpecCUBHOCTH
arpecCUBHOCTH BOJIBI BEJIMYMHA [TOKA3aTeIs 3aBHCHMOCTH OT BHJA AQHAJIM3UPYEMOM BOJIBI
LIEMEHTa
pH 6,5 Bopa arpeccuBHa amst
(cmabokucias) MOpTIIaHALIEMEHTA
KHCJIOTHOCTbD, M3KB/JT npu pH < 6;
06I.L[a$[ OTCyTCTByeT 1IIJIAKOBOI'O
KHCJIOTHOCTD NOPTIAHAIEMEHTA Hearpeccupna
B uHTepBaiue pH 4,5-8,3 0,6 npu pH < 6,7;
MYII0aHOBOTO [[EMEHTA
KHUCJIOTHOCTH BOJIBI, 1,2 npupH <5
HacelmeHHoit CaCOs (Boza B nHTepBane pH
6,5-7,5 cunraercs
HEHTpaJIbHOMN)
JKecTrocTh, MIKB/I ITonBepraercs 060 HearpeccuBna
T'unpoxapboHaTHAs 7,4 BHJI IIEMEHTA
(xapOoHaTHas) BEIIIETIAYMBAHIEC
MIPOUCXOAUT MPU
HekapOonarnas 8,7 THIPOKapOOHATHOM
Kanb1uesast 2.4 JKECTKOCTH MEHEE
Marnuesas 13,6 0,4—-1,5 MaxB/1 Boga ouenn
O6mias 16,0 > 9,0 MOKB/II JKeCTKas
[leno4HOCTD, MIKB/JT
CBobojHast (ruapaTHas), OTtcyTcTBYET IMoasepraercs mro0oii Hecrabubha,
kapOOHaTHas OtcyTcTBYyeET BUJI IICMEHTA HearpeccHBHa,
THIpoKapOoOHaTHAS 7,6 C = lucx./nac. = CKJIOHHA K
_ BBIMAICHUIO OCAIKa
[lemoyHOCTH BOJEI, 7,6/74=1,03; CaCO
HaceineHHoi CaCOj 7,4 3
pH 6,5 [onsepraercs moboit HecrabunpHa,
pH BoBI, HAaCHIIIEHHOH BUJI [IEeMEHTa HearpeccHUBHa, CKJIOHHA K
CaCOs 6,3 C = pHucx./pHuac. = BBINIAIEHUIO OCaJIKa
6,5/6,3 = 1,03; CaCOs;
C>1
[oxsepraercs n0b60it BuA
LEMEHTa
Bona ne nposiBisieT
arpecCHBHOCTD MPU
Cyﬂb(l)aTI)I(SO42_), MI/71 124,8 KOHILIEHTpaI1 Hearpeccuna
(SO,%) He Gonee
250 Mr/1 1 KOHIIEHTpauu
(CI)
> 1 000 mr/n
Xaopunst (CI), Mr/n 481,1 xonuentpauns (CT) HearpeccuBna
> 1 000 mr/n
[onsepraercs mo60it B
LEMEHTa
Maranit (Mg®"), mr/n 1654 Bopa nposBiser Hearpeccusna

arpecCUBHOCTH NPU
conepkanud > 750 mr/n

5. Yuudunuposanusie Metosbl anaausa Boj [Teker] / Mox pen. 10. 1O. Jlypoe. — U3a. 2-e, ucnpasi. — M. : «Xumusi»,

1973. - 376 c.
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O. H. Wesuenko, 3. 3. Manuuunua, E. 1O. Tkauesa

O. M. IIEBYEHKO, 3. 3. MAJIMHIHA, O. I0. TKAHOBA

JOCJIAKEHHA 3AATHOCTI BOJAM HEBIZIOMOTO IMOXO/KEHHA 1
BMICTY /10 KOPO3IMHOI JIT HA BETOH

JOY BIIO «/lonbacbka HaiioHabHa aKajeMist OyAiBHUIITBA i apXiTeKTypH»

Anorauis. [TpoBesieHo aHasi3 Bou HEBIIOMOTO BMICTY 3 BAKOPUCTAHHSM YHi(iKOBAHUX METO/IiB aHANI3Y BOJM
Ta BU3HAYEHO OCHOBHI IIOKA3HUKH ii arpecHBHOCTI 110 BiIHOIIEHHIO 10 OeTOHY. BetaHoBieHO BiACyTHICTD
BOZIi IaHOTO BMICTY KOpPO3iliHOi ii Ha GeToH.

Kmouosi cioBa: 6eToH, KOpo3ist, BoAa, BMICT, arpeCUBHICTb.

OLGA SHEVCHENKO, ZINAIDA MALININA, ELENA TKACHEVA
INVESTIGATION OF THE ABILITY OF WATER OF UNKNOWN ORIGIN AND
COMPOSITION TO MAKE CORROSIVE EFFECTS ON CONCRETE

Donbas National Academy of Civil Engineering and Architecture

Abstract. The analysis of water of the unknown composition with the use of standardized methods of water
analysis and the main indicators of its aggressiveness in relation to concrete are determined. The lack of
ability of water of the given structure to corrosion influence on concrete is shown.

Key words: concrete, corrosion, water, composition, aggressiveness.

ITeBuenko Osbra HukonaeBHa — KaHIMIAT TEXHUYECKUX HAYK, A01eHT Kadenpsl npukiagaHoin xumun [OY BIIO «/lon-
6accKas HAMOHATbHAS AKAJEMUsT CTPOUTEIBCTBA U APXUTEKTYPbl». HaydHble HHTEPECH!: TEOPETHYECKUE W IKCTIEPUMEH-
TaJIbHbIE MCCIIE0BAHNS (PU3UKO-XUMIYECKIX CBONCTB M XUMUYECKUX ITPEBPAIIEHUIT OPTaHNYECKUX COEMHEHUI, NCTIOJb-
3YEeMBIX B CTPOUTETbCTBE; CHHTE3 HU3KO- M BHICOKOMOJIEKYJIIPHBIX COEMHEHUT, COIEPKAMUX HHIMOUPYIOIINE TPYIIIbL.

Masnununa 3unauaa 3axapoBHa — KaHAWAT XUMUYECKUX HAyK, goueHT Kadeapsl npukaansoil xumun [OY BITO «/lon-
6acckas HAMOHATIbHAS AKATEMUsT CTPOUTEIBCTBA U APXUTEKTYPbl». HayuHble HHTEPECH: TEOPETHYECKUE U IKCTIEPUMEH-
TaJIbHbIE MCCIIEI0BaHNS (DU3MKO-XUMIYECKIX CBONCTB M XUMUYECKUX [TPEBPAIIEHUI OPTaHNYECKUX COEIMHEHUI, NCTIOJb-
3y€eMBIX B CTPOUTEJIbCTBE; CHHTE3 HU3KO- M BBICOKOMOJIEKYJISIPHBIX COEIMHEHMI, COePKAIINX XPOMOMOPHBIE TPYIIIIBI.

TraueBa Enena IOpseBHa — cryznentka [OY BITO «/lonbacckast HAMOHATbHAS AKaIEMUsT CTPOUTENHCTBA U APXUTEKTY -
pbi». HayuHbie nHTEpECHL: BOAOCHAGKEHNE U BOJOOTBE/IEHHE.

IlleByenko Oubra MukosaiBHa — KaHM/IaT TEXHIYHNX HayK, TOLeHT Kadeapu npukiaauoi ximii JJOY BIIO «/{on6acbka
HalioHaJIbHa akajeMist OyIiBHUITBA i apxiTekTypu». HayKkoBi iHTepecu: TeopeTHyHe Ta eKCIIepUMeHTaIbHe A0CIKEHHST
(hisuKO-XiMIYHUX BJACTUBOCTEH Ta XiMIUHMX MEPETBOPEHb OPraHiYHUX CIOJIYK, IO BUKOPUCTOBYIOTHCS Y OYyiBHUIITBI;
CUHTE3 HU3bKO- i BUCOKOMOJIEKYISIPHUX CIOJYK, 1[0 MIiCTSTD iHMOY104i yTrpymyBaHHsL.

Manunina 3iHaiga 3axapiBHa — KaHAUIAT XIMIYHUX HAyK, OIEHT, goieHT Kadenapu npukiaanioi ximii [OY BITIO «/lon-
Gacbka HalliOHaIbHa akageMis OyIiBHUITBA i apxiTekTypu». HayKoBi iHTEpecH: TeOpeTHYHI Ta eKCIIepUMEHTaIbHI TOCTijI-
JKeHHA (PiBUKO-XIMiYHMX BJIACTUBOCTEN i XiMIYHMX TEPETBOPEHb OPraHiYHUX CIOJIYK, 0 BUKOPUCTOBYIOTHCA B OyiB-
HUIITBI; CHHTE3 HU3BKO- | BUCOKOMOJIEKYIIPHUX CIIOJIYK, IO MiCTSATh XPOMO(OPHi yrpyIIyBaHHSI.

Travosa Osena IOpiiBna — cryzentka /IOY BIIO «/lonbachka HalioHanbHa aKaneMist OyAiBHUITBA I apXiTEKTypH».
HayxoBi inTepecu: BojionoctayanHs i BOJOBIIBE/ICHHSI.

Shevchenko Olga — Ph. D. (Chemistry), Associate Professor, Applied Chemistry Department, Donbas National Academy
of Civil Engineering and Architecture. Scientific interests: theoretical and experimental research of physicochemical
properties and chemical transformations of organic compounds used in civil engineering; synthesis of low-molecular and
high-molecular compounds including inhibitory groups.

Malinina Zinaida — Ph. D. (Chemistry), Associate Professor, Applied Chemistry Department, Donbas National Academy
of Civil Engineering and Architecture. Scientific interests: theoretical and experimental research of physico-chemical
properties and chemical transformations of organic compounds used in civil engineering; synthesis of low-molecular and
high-molecular compounds, which includes chromophoric groups.

Tkacheva Elena — student, Donbas National Academy of Civil Engineering and Architecture. Scientific interests: water
supply and drainage.
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J1.B. YAMKA, A.B. ABPAMOBA, E. A. TTIMHEPEBUY

FOY BMO «[Jonbacckasi HALMOHANLHAS AKAAEMUS CTPOUTENLCTBA U APXMTEKTYPbI»

HEFTATUBHOE BJIMSHUE TOPHOAOBEbIBAIOLLEA MPOMBILUJIEHHOCTU
HA OKPY)KAIOLLYIO CPEQLY LUAXTEPCKO-TOPE3CKOWU ArJIOMEPALIUN

AHHOTa]_lI/[ﬂ. B pa60Te BBIIIOJIHEH aHAJIN3 IIPUYNH HETATUBHOTO BJIMSAHUA YTOJIBHBIX Hpel[l'[pI/IﬂTI/Iﬁ Ha OKpYy-
JKaloIlyIo Cpeny HlaXTepCKO-TOpeSCKOﬁ arjioMepanu u npeaACTaBJI€HbI PE3yJJabTaThl PACYETOB CPEAHETOL0-
BBIX ILJIaTeXKeil 3a 3arpsAasHeHune aTMOC(bepHOI‘O BO3yXa.

KiioueBbie ciioBa: aHaJn3, IPUYNHBIL, BJIUAHNE, MAXTHI, CPea OKPYIKatoIasd, BbI6pOCbI, 3arpAsHeHue, 1Jja-
TEXU CPEAHETOJOBbIE.

B HacTosiee BpeMs o0miast Iomaab 3aHuMaeMbix semesib [laxrepcko-Topesckoil arsomeparuu (ITITA)
paBua 156 km? u unciennocth Hacenaenus gocruraer 130 Toic. yemoBek. Ecau cpemnss IOTHOCTD Hacele-
uust o Jlonenkoit Hapoxtoit Peciy6iuke (JIHP) ¢ 2014 ropa ysesnuunach g0 260 desr./KM%, TO IO arjioMe-
pary aToT MoKaszaresb B 3,2 pasa 6osbiie, a B topogax [llaxrepcke u Topese COOTBETCTBEHHO COCTABJISIET
(uer./km?): 1 059 u 714. Bricokast TUIOTHOCTh HACceJE€HUS ¥ CPABHUTEIBHO HU3KHUHN COMMATHHO-3KOHOMMU-
YeCKUil Ha3nC Pa3BUTHUS STUX TOPOIOB TIPUBEN K OOJIBIIOMY OTTOKY MOJIOAEKU U JIFOJEN CPETHETO BO3PACTA.
ViesnbHast 10Jis1 IEHCHOHEPOB HE MIPEBBIIIAET MOPOTOBbIE 3HAYEHHUS], HO TOPOJCKHE OOKEThI «HAOTHSIOT-
Cs1» MEJIJIEHHO, MTOCKOJIbKY CPEIHECITMCOYHAs YNCAEHHOCTDh MITATHBIX PAOOTHUKOB HA MPEATPUATHSX, B
OpraHU3alUsAX U yUpexaeHusx Komebiercs B mpegenax 18..26 % [1, 2].

OcHoBHBIMU Tpagoobpasyomumu npeanpustusMu T TA apasioTcst npeanpusiTis yrieao0bBaoIien
IPOMBIIJIEHHOCTH, KOTOPbIe obecteunBaoT Gosiee 80 % peaqusanuu mpoMbIIIeHHO poaykimu. K rias-
HBIM HOTPEOUTENSAM YTJIST OTHOCSTCA (DYHKIMOHUPYIOIHE MPEATPUSITHS SHEPIeTHKU, METAJIJIYPTUH, KOK-
COXMMUM U TOTJIMBHBIE CKJIQJIbI BCEX HAPOJHOXO0351cTBeHHOTO KoMIuiekca JJHP.

Hapsimy ¢ mooKUTEIbHBIMU aCIIEKTaMH CONMAJbHO-9KOHOMUYECKOTO IIJIaHa yTiieJ00bIBAOIIas MPo-
MBIIIJIEHHOCT (hopMUPYeET criennpuieckue saKoJIoTHIecKne mpobaeMbl. Pesbedbl rOPOI0B HCKAKAIT TEX-
HOTC€HHBbIC Cl)OprI MMOPOAHO-YTOJIbHBIX OTBAJIOB, Z[eflCTByIOH.IHX n He[[efICTByIOHII/IX, TOpAMNX W HETOPAIINX,
HO BCe OHU, B TOW WJIM WHOU cTereHu, GOPMUPYIOT CTOUKYIO 3arpsi3HEHHOCTh aTMOC(epHOro Bo3ayxa, 3a-
HUMAIOT IJI0A0POJAHBIE YYACTKN 3€MEJIb, IMTOBBIMAIOT q)OHOBbeI YpOBE€HDb PAANOAKTUBHOCTHU.

ITo uncienHocTH HaceaeHus 00a rOpoa OTHOCATCS K KaTeropuu «Majbix» ropogos (1o 100 Tbic. yen.). B
TO K€ BPeMsI BOEHHbIE J€NCTBUSI BHECM CBOM KOPPEKTUBBI B MX COIMATbHO-9KOHOMUYECKOE pa3Butue. Tak,
B ropoje IlaxTepcke U3 «[0OBOCHHBIX» YTOJbHBIX IPEATPUITHN B HACTOSIIEE BPeMsT pabOTaeT TOJIBKO OHO —
OII «IITaxra "Hlaxrepckast [ybokas"s, obecneunsatoiniee 40 % skoHomuky, Hapsaay ¢ 55 % [Tl «Illaxtep-
ckas nruiedabpukas. IIpu aToM «BKJIaA» 3arPs3HAONINX BELIECTB, MOCTYNAKMNUX B aTMOC(hEPHBIH BO3-
nyx, nocruraetr 80 % B obiieM o6beMe BbIOpocos 3a 2017-2018 romsl.

Topon Topes xapakrepu3yercsi Kak «MOHOTOPO», TIOCKOJbKY TPOMBIIIJIEHHBIN KoMmIuteke (93 %) mpe-
CTaBJSIOT 4 MaxThl U ofHa yriaeoboratutenbHas dadpuka TOD «Kpacuas 3sesma». [IpakTuuecku Bce
npeanpusatus paboraot 6osee 50 JieT U, KaK CJIeICTBHUE, 3a 3TO BpeMsi 06pa3oBanoch 67 MOPOAHBIX OTBa-
JIOB, U3 KOTODPBIX 2 — Topsiilue, oblias 3aHuMaeMast Iiomans gocturaer 30 % momagu ropoga. BosbuimH-
CTBO TIOPOJAHBIX OTBAJIOB HemelcTByomue. Cileayer TakKe OTMETUTh, 4To 86 % obIeil 700bun yris obec-
neynBaeT maxTa «IIporpecc», Ha MpOMILTONIaKe KOTOPOH PACMOJIOKEHBI IBA OTBaJa, OJMH U3 HUX —
TOpSIINWH, HeleHCTBYONNA.
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Hanuure TeppruKoHOB Ha Jit060i ypOaHU3UPOBAHHON TEPPUTOPUE CO3AET TEXHOTEHHO-IKOJOTHUECKUE
npobyieMbl, CBA3aHHbBIE, BO-TIEPBBIX, CO CAYBOM yTOJIbHO-MOPOAHON MBI C MOBEPXHOCTEH 0TBaNOB. Bo-
BTOPbLIX, 3aHNMaA 3HAYUTEJbHbIE TEPPUTOPUU IJIOAOPOAHBIX 3€MEJIb, €J/JaI0T UX HEIIPUTOAHBIMU [JIA CEJb-
CKOXO03SMCTBEHHOTO MCIIOJIb30BaHUS B 6yﬂy1ueM. B-TpeTbux, manuble OTXO/BI yrﬂe/:[o6bIBafomeﬁ IIPOMBIIII-
JIEHHOCTHU ABJIAIOTCA MOIUIHBIMU MUCTOUYHHUKaAMU 3arpA3HEHUA aTMOC(bepHOI‘O BO3/lyXa N IMOBEPXHOCTHDBIX
BOZIHBIX 00BEKTOB [3, 4].

Heratusnbie COMMAJIbHO-9KOHOMHWYECKUE TIOCTEACTBUA TIPOABJIAIOTCA B YPOBHE 3/10POBbA HACEJIEHUA:
HapyllleHue CUCTEMbI OPTAHOB JIBIXaHUsI U KPOBOOOPAIEHUSI, OCTPbIE OTPABJIEHUS, COMPOBOKIAIOIIUECS B
HEKOTOPbIX C/Jy4dadX CMEPTEJIbHbIMU UCXOJaMU, KUCJIOPO/HOE IoJiofJaHre C HapyHI€eHnEM 6I/IOXI/IMI/I‘{CCKI/IX
mporeccoB. Takue KOMIIOHEHTBI, KaK YTJIepoja JUOKCH M METaH, OTHOCAIIMECS K TPYIIe MapHUKOBBIX Ta-
30B, MPUBOJAT K 3HAYUTEJIbHBIM M3MEHEHUAM KJ/INMaTa Ha PETMOHAJIbHOM N FJIO63JIbHOM YPOBHAX. IIoBHI-
IIEeHHOE COJepKaHne MEeTaHa B IMaXTaX ABJACTCA HpH‘{HHOﬁ TEXHOTEHHbIX aBaprI, YTO gaeT OCHOBaHUE
JUUIST OTIPEZIETIEHUST CBEPXKATETOPUIHOCTH YTOJMbHBIX Tpeanpustuii — «OmacHble 10 BHE3AMHBIM BBIOPOCAM».
K Takoii kareropuu orHocutcs maxta «Illaxtepckas — TimyGokasi», 4To OTpaskeHO B TabiwIle, T/e TPej-
CTaBJIEHBI JaHHBIE CPEAHETO/I0OBBIX BbI6pOCOB 3arpA3HAIOMINX BEIIECTB 1O 3TOMY IMPEATIPUATUIO (I‘. ITax-
TEPCK) U ropsiieMy otBasy maxtel «[Iporpeccs» (1. Topes), a Takike CTaBKM 3KOJOTMYECKOTO HAJOTA 32 3a-
rps3HeHne aTMOCHEpPHOTo BO3/yXa, MO3BOJSAONINE PACCUYMTATH BEJTMUYUHBI CYMM 3KOJOTUYECKOTO HaJoTa

[5]-

Ta6mmia — KOMIIOHEHTHBIIT COCTaB CPEHEr0I0BBIX BHIOPOCOB 3aTrPASHAMOIIMX BEIIECTB [0 UCCJAELYeMbIM 00beKTaM
ropozoB Illaxrepcka u Topesa, T/Ton

3arpssuHsiolie BelecTsa [Mlaxra «ITaxTepckas-Taybokass> Topsuii otan CT;giapl;%J;:ra’

A3zora okcujipl (B iepecuere Ha NO,) 121,6 32,1 3 108,00
BeriecTBa B BUjie TBEP/IBIX YACTUI] 636,6 6,3 117,00
Cepbl THOKCH]T 460,2 32,3 3108,00
CepoBonopo/1 - 16,2 9 987,00
Yrnepona okcun 2069,4 — 117,00
Meran 2 548,2 — 176,00
Yriepoaa TMOKCH]L - 32,6 0,52

Cymma Hajsiora 3a BeiOpocsl (IT ) paccuntbiBaercs o GopmyJie:

Hcy,w = Z::1 (Mk : Hk) )

rae M, — dakruyecknii 06beM BHIOPOCca k-0ro 3arpsA3HAIONIET0 BelecTsa, T/TOJ;
H, — craBka Hazora 3a BHIGPOC k-0T0 3arpsA3HAIONIET0 BelecTsa, poc. pyd./T.

cym.

CyMmMbI HasiOTa 3a 3arpsI3HSIONINE aTMOC(EPHBIN BO3/YyX BEIIECTBA COOTBETCTBEHHO COCTABJSIOT: JIJIST
r. HTaxrepcka — 2 573, 32 Toic. poc. py6ieid, a s . Topesa — 362,70. Caenyer yuecTs, 4To aTa CyMMa HaJIora
JOJIKHA TOTOMHATE Gro/KeT Topesa 3a TOpAMNN HeleCTBYIOMKN TePPUKOH. B TO ke BpeMs cyMMa HaJio-
ra 3a CPeIHEroJ0Boi 00beM CyBaeMOil YroJIbHO-TIOPOJHON TBIJIN € TIOBEPXHOCTH JAEHCTBYIOIIETO MOPOI-
Horo orBajsa gocturaet 111 651,1 Toic. poc. pybGaeii!

Takum 06pasoM, MOKHO CJIeJaTh BBIBOZL O TOM, 4To jJist TopogoB Ilaxtepcka u Topesa mpoBeneHne Me-
POTIPHUSITUI TI0 YMEHBIEHUIO BBIOPOCOB 3aTPSI3HSIIONINX BEIIECTB OT MPEANPUSTUN YTOJbHON MPOMBIIIIEH-
HOCTH SIBJISIETCST TIEPBOCTETIEHHON HACYITHOW 3a/avyell, MOCKOJbKY 9TO oTBevaeT ienssMm CTpaTerun pa3Bu-
TUS «MaJIbIX» TOpoioB B KoHTekcTe Konnemnmuu MII21.
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JI. B. YAIKA, A. B. ABPAMOBA, K. O. TJIIHEPEBUY

HETATUBHUN BIIJINB ITPHUYO/JOBYBHOI HPOMUCJIOBOCTI HA
HABKOJIMIIIHE CEPEJOBUIIE HIAXTAPCbKO-TOPE3bKOT ATJIOMEPAILIT
JOY BIIO «/lonbachka HallioHaJdbHa aKkajeMis OYAiBHUITBA 1 apXiTeKTypu»

Anoramis. Y po60Ti BUKOHAHO aHaJli3 TPUYWH HETATUBHOTO BIJIMBY BYTLTbHUX MiAMPUEMCTB Ha HABKOJIUIITHE
cepenosumie Hlaxtapcpko-Topesbkoi arsoMepartii Ta mpefcTaBIeHi pe3yabTaTH PO3PaxyHKIB cepeHbOPiU-
HUX TIJIATEXKIB 32 3a6PyAHEHHS aTMOCHEPHOTO TOBITPSL.

Kuio4oBi ciioBa: anaiis, NpuYnHM, BIJINB, MIaXTa, CEPEJOBHUINE HABKOJUIITHE, BUKUIN, 3a0pPYAHEHHS,
TIaTeXi cepeTHbOPIYHi.

LYUDMILA CHAYKA, ANNA ABRAMOVA, CATHERINE GLINEREWICH
NEGATIVE EFFLUENCE OF THE MINING INDUSTRY ON SHAKHTYORSK-
TOREZ AGLOMERATION ENVIRONMENT

Donbas National Academy of Civil Engineering and Architecture

Abstract. The analysis of the reasons of the negative influence of coal-mining enterprises on Shakhtyorsk-
Torez agglomeration environment is carried out and the results of calculation of yearly average payment
for atmospheric air pollution are given.

Key words: analyses, reasons, influence, mines, environment, exhausts, pollution, early average payment.
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JOHBACCKOH HALHOHAVIbHOH AKAZIEMIS CTPOHTENbGTBA W APXHTEXTYPbI

VK 456.72

A.A. CMUPHOB, C. U. MOHAX

FOY BMO «[Jonbacckasi HALMOHANLHAS AKAAEMUS CTPOUTENLCTBA U APXMTEKTYPbI»

MOAENNPOBAHUE CUCTEMbI YNPABJIEHUA TEMJIOCHABXXEHUEM,
OCHOBAHHOE HA MUAEHTUGUKALIMOHHOW MOAENN
TEXHOJIOTMYECKUX NMAPAMETPOB, XAPAKTEPU3YIOLLUUX
PACMNPEQENEHUE TEMNJIOBOWU SHEPTUM

AHHOTa]_ll/lﬂ. B I[aHHOI‘/'I CTaThbe 6bIJIa IpOoaHaJIM3NPOBaHa 1 OIIMCAHA CUCTEMaA PETYJINPOBAHUA TeHJIOCHa6>Ke-
HUA 06H.IeCTBeHHOl"O 3JlaHUA C TUIIOBBIM aBTOMATU3UPOBAHHBIM I/IHZ[I/IBI/I[[yaIIbeIM TEIIJIOBBIM HyHKTOM
(UTI).

KxioueBbie coBa: TeXHOJIOTHYECKIH KOHTPOJIJIED, TENJIOBAsT 9HEPTHs, TeMIlepaTypa BO3AyXa, TeTJIOHOCH-
TeJh, TEMIIEPATYPHBIH OTONUTETHHBIN TPAPUK.

OOPMVYINNPOBKA TPOBJIEMbI

CucTeMbl BOASIHOTO TeIIOCHAOKEH!sT OOIIECTBEHHBIX 3[IaHNI B Hallle BpeMst 00JIaIaloT BBICOKOU CTerie-
HBIO M3HOCA WJIM MOpasibHO ycrapeaun. C 1esbio yuera 0cOOEHHOCTEH TEIJIOBBIX MApaMeTPOB HEOOXO[NMA
TH[aTeIbHAs pa3paboTKa CIEeNUATN3UPOBAHHBIX aITOPUTMOB MICHTU(MUKAIIMK TTAPAMETPOB, KOTOPBIE TAI0T
BO3MOKHOCTb MCIIOJIb30BATh BCIO MMEIONIYIOCS B PACTIOPSKEHUU NHGOPMAIINIO.

AHANN3 NOCNEQHNX UCCNEQOBAHUN 1 MYBNUKALMIA

B paborax [1, 2, 4] paccMOTpPEeHO MOCTPOEHUE MOJENU TEXHOJOTHYECKUX TTapaMeTPOB, XapaKTepUsyo-
IUX pacrpe/ieieHre TeTUIOBOI SHEPTUH HA 0OBEKTE MCCAEMOBAHUS U OMPEIESIONIIX TETIOBYIO 0OCTAHOBKY
B TIOMEIEHUSX.

LENb

[lesrbio MaHHON CTATHU SABJSETCS ONpe/esieHre MoJiesield, XapaKTepu3yIonnX (hakKTUIECKUN TeMIepaTyp-
HBII PEXUM B MOMEIIEHUSIX OOIIECTBEHHBIX 3/[aHUil HA OCHOBE CBONCTB TEIIOHOCUTEJIST MCIOIb3YEMOTO B
CHCTEME TETUIOCHAGKEH NS, TIO3BOISIONINX MOBLICUTH 3((HEKTUBHOCTh KOHTPOJIS U KAYeCTBO YITPABIEHU
TeMIepaTypoil BO3ayXa.

OCHOBHOW MATEPUAN

[TpoeKTHBIE 3HAYEHUST TEMIIEPATYPDI BO3AyXa BHYTPH TIOMENIEHMH TETIOCHAGKAEMBIX 3IAHUHN B XOTO/-
HBIHT TIEPUOA TO/Ia MOTYT CYTIECTBEHHO OTJIUYATHCS OT CBOMX (DaKTHYeCKHX 3HadeHuit. [Ipobmema meobec-
TEYEHHOCTH PETTAMEHTHPOBAHHBIX TETJIOBBIX YCIOBUI 3HAYNTENHLHO 000CTPSIETCS BCIEACTBYE HEOCTAT-
Ka JIOCTOBEPHON U CBOEBPEMEHHON MH(MOPMAINN O TeMIepaType BO3AyXa B 0OCTYKUBAEMBIX TTOMETEHUSIX.

W3yuenne GakTopoB, OMPEAENAIONINX TEMIOBYI0 0GCTAHOBKY B TIOMEIEHUSIX 3aHU, CIEAyeT HaYaTh C
OTMCAHYSI METO/IOB MCCTENOBAHUS CBONCTB M3y4aeMOTO 00beKTa, OTIMCAHUS CTPYKTYPHI PacIpeeTeHust
TETIOBON SHEPTUH Ha 3TOM 0OBEKTE, C OMPENETeH s COCTaBa MH(MOPMATIMOHHOTO TTOTOKA, TTPUTOAHOTO JIJIsT
HocJeyIoero aHajansa.

Cxema TtumoBoro aBromarusupoBanHoro UTII ¢ 3aBucmMoii cxeMoit IprcoenHeHNsT CUCTEMBI OTOILIe-
HUA K MCTOYHHUKY Tellsla, IPeJCcTaBIeHa Ha PUCYHKE.
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Pucynok — Cxema tunosoro aBromartuauposanHoro VUTII.

[1aBHBIM 3JIEMEHTOM B COBPeMEHHBIX aBTOMATU3NPOBAHHBIX WTII cayKUT 371eKTPOHHBIN pPeryasitop
TEMIIEPATYPhl ¢ OIOKOM MOTOHOM KoMmmeHcarun. OTCyTCTBHe OJI0KA MOTOAHON KOMIIEHCAINY TIPUBOINT K
nepepacxo/ly TemjaoBoii anepruu [3].

BbIBOA

[TocTpoenue Mojesnell TEXHOJOTHUECKUX MTAPAMETPOB, XapaKTEePU3YIONMIMX paclpe/iesieHre Tela0Boi
SHEPTUU Ha 00bEKTEe UCCIIEOBAHUS U OTPENENSIONMX TEIIOBYI0 00CTaHOBKY B TIOMEIIEHUSX, TO3BOJIUT
MPOBECTU KOPPEKTHYIO aJaNTUBHYIO UAEHTH(HUKAIIMIO MOJIETU PETYJIUPOBAHIS TEMIIEPATYPbl BHYTPEH-
HEro BO3/yXa B OTAIJIMBAEMbIX MOMEIIEHUSIX.
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. 0. CMUPHOB, C. . MOHAX

MOJEJ/IIOBAHHA CUCTEMU VIIPABJIITHHA TEIIJIOITIOCTAYAHHA,
3ACHOBAHE HA IIEHTU®IKAIINHIN MOJEJI TEXHOJIOTTYHUX
ITAPAMETPIB, IO XAPAKTEPU3YIOTb PO3MOAIJ TEIIJIOBOT EHEPTII
IOY BIIO «/lonbachKa HallioHAJbHA akageMis OyIiBHUITBA i apXiTeKTypu»

Anoranisa. Y pauiil ctaTti 6yJ0 TPOaHATi30BaHO i OMKMCAHO CHCTEMY PETYJIIOBaHHS TEIJIOMOCTaYaHHs TPO-
MaJIChKOI OYiBJIi 3 TUITOBUM aBTOMAaTH30BaHUM iHAMBiAYanbHuM TemmoBuM myHkroM (ITIT).

Kiio4oBi cioBa: TEXHOIOTIYHUN KOHTPOJIED, TEIIOBA eHepris, TeMIepaTypa MoBiTps, TEMI0HOCIH, TeMIe-
paTypHHIl omaiioBaNbHUil Tpadik.
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MopgenuposaHme cucTeMsl ynpasneHms TenaocHabXeHnem, OCHOBAHHOE HA MAEHTUPUKALUOHHON MOAENM ...

DMITRIY SMIRNOV, SVETLANA MONAKH

SIMULATION OF A HEAT SUPPLY MANAGEMENT SYSTEM BASED ON AN
IDENTIFICATION MODEL OF TECHNOLOGICAL PARAMETERS
CHARACTERIZING THE DISTRIBUTION OF THERMAL ENERGY

Donbas National Academy of Civil Engineering and Architecture

Abstract. This article has analyzed and described a system for regulating the heat supply of a public building
with a typical automated individual thermal point (ITP).
Key words: process controller, thermal energy, air temperature, coolant, temperature heating schedule.

CmupHOoB [IMUTPUii AJIEKCaHAPOBHY — MaTKCTPAHT KadeApbl TEIIOTEXHUKHU, TEIIOTa30CHa0KeH st U BeHTustiuu TOY
BITIO «/lonGacckas HalMOHAIbHAS aKaJeMUsT CTPOUTEIbCTBA W apXUTEKTYPbl». HayuHble MHTEPECH: YCOBEPIIEHCTBOBA-
HIE CHCTEM TeIIora30CHa0KEeHNsI, OTOIJIEHNUST, BEHTHJISIIIMN U KOH/MIMOHNPOBAHIS BO3/IyXa C MCIIOJb30BaHNEM COBpe-
MEHHBIX TE€XHOJIOTHIL.

Monax Ceernana UropeBHa — KaHAUIaT TeXHUUECKUX HAyK, JOLEHT Kadeapbl TEMIOTEXHUKHU, TEMIOra30CHabKeHUs 1
Berrusstiinu [OY BITO «/lonGacckas HallMOHATbHAST aKaIeMUsT CTPOUTENbCTBA M apXUTEKTyPbl». HaydHble WHTEPECH:
YCOBEPIEHCTBOBAHIE CUCTEM TETLIOTa30CHAOKEHNST, OTOTIIEH S, BEHTUJISIIINN ¥ KOHAUIIMOHNPOBAHUST BO3/IyXa C UCTIOJb-
30BaHUEM COBPEMEHHBIX TEXHOJIOTUM.

CvupaoB /IMurpo OJiekcaHApOBUY — MaTiCTPaHT Kadeapu TEIIOTeXHIKH, Telyiora3onocTadyanss Ta BeHTHIsAMml JOY
BITO «/lonbacbhka HalfioHaIbHa akageMist OyAiBHUIITBA 1 apXiTeKTypu». HaykoBi iHTepecH: yIOCKOHATIEHHST CUCTEM TETLIO-
Ta30MOCTaYaHHs, OTIAJIEHHS, BeHTUJIATII Ta KOHIUI[IOHYBaHHS TTOBITPS 3 BUKOPHUCTAaHHIM CYyYacHUX TeXHOJOTIH.

Momnax CaitiaHa IropiBHa — KaHAU/AT TEXHIYHUX HAYK, AOLEHT KadeIpu TEIIOTeXHIKHU, TEIIOTa30II0CTAYaHHs Ta BEHTH-
qarii IOY BIIO «/lonbacbka HarioHagbHA aKazeMist OyIiBHUITBA 1 apXiTeKTypu». HaykoBi inTepecu: yIOCKOHATEHHS
CHCTEM TEIIOTa30IIOCTAYaHHsI, ONAJIEHHs, BEHTUJIAI] Ta KOHAMIIIOHYBAHHS TIOBITPSI 3 BUKOPUCTAHHSIM CYYaCHUX TEXHO-
JIOTiTA.
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heating, ventilation and air conditioning using modern technologies.
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JIOHEACCKOH HAIWOHANBHO AKATIEMIM CTPOUTENBCTBA W APXMTEKTYPRI
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0. B. KOMELL

FOY JTHP «JlyraHckuit HOLMOHAMbHbINA ArPAPHbIA YHUBEPCHUTETY

BTOPU4YHOE UCMNOJIb3OBAHUE OCAZIKOB CTOYHbIX BOA AN
NMPOU3BOACTBA TAXXENOIro BETOHA

Awnnoranus. B ctaThe paccMoTpeHa BO3MOKHOCTh BTOPUYHOTO MCIIOTB30BAHMS 0CaIKOB cTOUHBIX Bozi (OCB)
B KauecTBe 00aBKU K [[eMEeHTHbIM OeToHaM. [IpHBeleHbl Pe3yJ IbraThl 9KCIIEPUMEHTANbHBIX MCCAEI0BaH Ui
TeXHOJOTUYECKUX I0Ka3aTeleil KayecTBa TsoKEIoro 6eTona.

KimoueBsie croBa: axosornyeckas 6e30MacHOCTD, YTHIN3ANNS, IIEMEHTHBIH GETOH, OpraHOMHUHEPATbHbIE
m006aBKU, TEXHOTEHHBIE OTXO/IbI, OCATKU CTOUYHBIX BOJI.

AKTYAJIbHOCTb MNMPOBJIEMbI

OnHO# M3 MHOTOUYKMCJIEHHBIX HKOJOTMIECKUX TPOGJIEeM COBPEMEHHON ITUBUIN3AINN SIBJISIETCS Y THIIA3a-
I[Ks1 OTXOJIOB MPOM3BOACTBA U MOTPeOIeHNsI, B TOM uncje ocaaku ctouHbix Box (OCB) ropoackux oumct-
HBIX coopyskeHuit. JleficTByioree 3akonomaTeabcTBo EBporefickoro Comosa B obractn yruiusammun OCB
Y>KECTOYEHO B OTHOIIEHUW COAEPKAHMS TSKEJbIX METaJJIoB. IIprMeHsseMble Ha CETOMHANIHUH JIeHb CIOCO-
OBl 3aXOPOHEHNS, CKJIAJAMPOBAHUS, CKUTAHKSI, KOMIIOCTHUPOBaHus, uctosb3oanus OCB B celbckoM Xo0-
3siicTBe He OyIyT momyckaThes 3akoHomaTenbecTBOM EC. T103TOMY MOMCK HOBBIX TEXHOJIOTHI YTHIN3AI[IH
OCB kpaiine akryanes. Ocaku TOPOJCKUX OUYUCTHBIX COOPY/KEHUI MPEACTABIISIIOT COO0 OpraHmYecKue
(10 80 %) u munepasbhbie (0k010 20 %) IpUMecH, BbIICJICHHBIE U3 BOJIBI B Pe3yJbraTe MeXaHMIeCKOH, O1o-
JIOTHYECKON 1 (PUBMKO-XUMUYECKON OUMCTKH.

OcHOBHast Macca OCAIKOB CKJIAJMPYETCS HA WIOBBIX TJIONA[KAX W OTBAJIAX, CO3/laBasi TEXHOJIOTHYECKUE
po6JIeMBI B TIPOIIECCE OYUCTKM CTOYHBIX BOJ. YCJIOBUSI MX XPaHEHUsI, KaK IIPAaBUJIO, IPUBOAST K 3arpsi3He-
HUIO TMTOBEPXHOCTHBIX M IMOJA3EMHBIX BOJI, ITIOYB, PaCTUTEIbHOCTH. ypOBeHb NCIIOJIBb30BaHUA OTXO/JO0B TOPO-
JIOB ¥ OCaJ[Ka CTOYHBIX BOJ B ceibckoM xo3stiicTBe ctpad CHI moka HeBBICOK. B 1104BY BHOCHTBCS He Ooee
4..6 % ocaZika CTOYHBIX BOJ C OYMCTHBIX COOPYKEHUU KPYIHBIX TOPOZOB. DoJbIas 4acTh OTXO/0B BBIBO-
3WUTCS Ha CBAJIKM, CO3/IAIONIIE OTIACHBIE OYary 3arps3HeHUsT OKpy:Kamomieil cpeabl. IIpu atoM Ge3BO3BpATHO
TEPSIOTCS COJEPsKAIINECs B OTXOAAX TOJe3HbIE KOMIIOHEHTBHI.

B nocnentue 15-20 jeT Ha GOJIBUIMHCTBE OYUCTHBIX COOPYKEHUN OUMCTKA KApT WJIOBBIX ILIOMIAZ0K HE
OCYIIECTBJISIIOCHh, U B HACTOSIIIIEE BPEMSI OHU TEPENOJTHEHBI. B pesyJsibrare aToro: a) Hekyaa cOpachiBaTh
BHOBb 00pasymInuecst ocajku; 6) MpH MaBOAKEe OY€Hb BEPOSITHO pa3pylieHue 0OBaJOBKY U MOCTYILICHIE
COZIEP;KMMOTO KapT MJIOBBIX TJIOMAMOK B PEKH.

[Tpobsema 06pabOTKM ¥ UCMOJNb30BaHUS (YTUIU3AIUHI) OCAJKOB CTOYHBIX BOJ MPUOOPETAET 0COOBIN
CMBICJI, TaK KaK UMeeT He TOJbKO SKOJOTUYecKoe, HO M 3KOHOMIUECKoe 3HaueHWe, COAeliCTBYs BOCIIOIHE-
HUIO CBIPHEBBIX U MaTEPUATBHBIX PECYPCOB, a Takke sHeprocOhepeskenuio [8].

ITenn paGoThl — Hccie[OBaHIE CBOICTB 1 pa3paboTKa croco6OB yTHIN3AIY 0caakoB cTouHbX Bog (OCB)
B TIPOM3BOJICTBE MEMEHTHBIX HETOHOB.

MATEPWANT UICCNEQOBAHUA 1N NX OBCYXOEHUE

B texnomornu 6eToHa MUHEPATbHbBIE HATIOMHUTEIN TPAAUIHOHHO PACCMATPUBATNCH KAaK KOMIIOHEHTHI,
BBOJIMIMBIE JIJIST TIPEIOTBPAIIEHIS TTepepacxofia IeMeHTa B HU3KOMAapOYHbIX OeTOHAX U pacTBopax. B atom
HAMPaBJIEHUN HAKOTJIEH 3HAYNTENbHBIA TTPAKTUUECKUIN OMBIT TTPUMEHEHHSI 30JI0MIIAKOBBIX, KapOOHATHBIX
MaTepUuaioB, KBapIeBoTo mecka u ap. [3—7].
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BToquHoe MCNONIb3OBAHME OCAAKOB CTOYHbIX BOA AN MPOU3BOACTBA TAXENOro 6eToHa

[Ipeamerom Hamrero ucciepoanus ciayxuaun OCB, o6pasoBasinmecs: Ipu GHOJTOTUYECKOIN OUUCTKE TO-
POICKUX CTOYHBIX BOJ Ha OKTA6pbCKoii craniuu Gruosornyeckoil ounctku T. Jlyrancka. X xumudeckuii
cocras TpejicTaBiaeH B Tabauie 1.

Tabmuua 1 — Xumnueckuii cocras OCB, %

Bun ocanka SiO, Al O5 Fe,O; | TiO, MgO CaO P,0s5 K,O Na,O | SO, 0. 1. T
OCB 46,4 10,1 9,1 0,4 1,94 6,1 1,8 0,94 0,8 1,6 21,1

W3 xuMrIecKoro cocTaBa BU/IHO, YTO OCHOBHBIMM KOMIIOHEHTaMU OCB gBisrOTCS TAMHUCTHIE U IIecYa-
HbI€ BEIIECTBaA, OKCHU/bI AJIIOMUHUNA, JKejae3a U 1Ip. Kax MU3BECTHO, 9T KOMIIOHEHTbI MM POKO UCIIOJb3YIOTCA
B Ka4€CTBE€ MUHEPAJIbHBIX HJIaCTI/ICl)I/IL[I/IpyIOH.II/IX ZIO63_BOK B COCTaB€ CJIOJKHBIX CTPOUTEJbHBIX PACTBOPOB U

GETOHOB /IS YIYUIIEHs] UX CBOWCTB.
Taxske Oblu onpenenensl pusnko-mexanudeckue mapamerpsl OCB. Ouu npeacrasaensl B tabaurne 2.

Ta6mmia 2 — Ousuko-mexannyeckue xapakrepuctuku OCB Jlyrancka

HaumenoBanue noxasarest 3uHavenue
1. Baaxnocts, %
W 23,15-69,5
W, 66,67-97,37
W, 51,67-77,3
2. Y nenbHbIl Bec, r/CM3 2,19-2,56
3. HacbImHast IJIOTHOCTS, T/CM° 0,74-0,91

> 50 mm - 0,15-0,50
50-0,1 mm — 2,45-46,15
4. TpanyJioMeTpuyecKuii cocTas, % 0,1-0,05 mm — 0,21-41,44

0,05-0,01 — 15,81-55,6
0,01-0,00 mm — 4,42-25,08
5. pH BosHOM BBITSKKH, €11 6,98-7,55

[Ipu mpoBefeHNN UCCIEAOBAHMS TSUKENBIX OETOHOB M3TOTOBJSIIUCH CEPUH 0OPA3IIOB, COMEPIKAIINE KOM-
mwiekcHyto nobasky OCB + cynepmiaactudurarop C-3. B kauecTBe BSKYIIETO MCIONB30BAJICS TTOPTIAH-
mement [111500 10 (pucyHoK).

7 AHER 14 AHEA 28 AHEA

o hacomas = 3KOOE 0 SHOH s FXOOR

PucyHok — Pe3ysibrarsl 9KCIIEDHMEHTAIbHBIX UCCIEI0BAHUI IIPOYHOCTHBIX TTOKa3aTeJell KauecTBa TSKEJIOro OeToHa ¢
Pas3INUYHBIM cofiepskanueM KoMmiiekcHoi nobaskun OCB

AHanmusnupyst pe3yabTaThl 9KCIEPUMEHTOB, MOKHO OTMeTHTH uTo HobaBka OCB (B kommuectse 3..7 %) +
mwractudurarop C-3 yBeaumumBaeT IpoYHOCTH GeToHa OT 8 10 45 %.
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1O. B. Koneuy

Ha ocHOBaHUU 9KCIIEPUMEHTAIBHBIX JaHHBIX OBLJIO BBIIOJHEHO BHEAPEHME B MPOU3BOJACTBO. Boimyiie-
Ha mapTus Kejae300eToHHbIX usnenuii ¢ npumenennem OCB B komuectse 7 % ot Maccor miemeHTa. 1o pe-
3yJibTataM MPOBEJEHHBIX UCTIBITAHUH 00pasIbi-KyObl 6€TOHA TAKETOTO MO MPOYHOCTH Ha CXKaTHe B BO3Pa-
cTe 28 CYyTOK IPEBBICUJIN MAPOYHYIO HPOYHOCTDb HA 28 %.

BbIBOAbI

1. OCa[[OK CTOYHBIX BOJ[ ITPU MCIIOJb30BaHUM €T0 B Ka4€CTBE MEJKOI'O 3allOJIHUTEA IJIA 6eTOHHOFO pac-
TBOpa B KosmuecTBe 3..7 % GIaronpusaTHO BJAUSET Ha (DU3UKO-MEXaHWUECKUE CBOWCTBA TSKEJIOro HeToHa.

2. B saBucumoctu ot conepxanusa OCB B Gerone nociexnuii mo csoum xapaxrepuctukam (FTOCT 7473-
2010 «Cwmecu 6eronnsie. Texuuueckue yeaosust» [1] u ICTY B B.2.7-96-2000 «Cwmecu Getornbie. TexHu-
YecKue YCIOBUsI» [2]) MOKET IPUMEHSITHCS i1 HU3KOMAPOUHBIX OETOHHBIX W3JIEJIHil.

3. [Ipumenenne TexHoreHHOTO ChIpbsi — OCB mo3BosuT NMOTyYnTh SKOHOMIYECKUH adekT B chepe cTpo-
UTEJbHON MHIYCTPUHM U PACHIMPHUTDH cepy PelieHus SKOJOrMIeCKON MPOoBIeMBbl.
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I0. B. KOIIEIlb

BTOPMHHA IMEPEPOBKA OCA/IIB CTIHHUX BO/ J1JIA BUPOBHUMIITBA
BAKKOTO BETOHY

[LOY JIHP «Jlyrancbkuii HAIllOHAJIBHUN arpapHUil YHiBEPCUTETS

AHoranis. Y crarTi po3TyisHyTa MOXKJIUBICTH BTOPUHHOTO BUKOPUCTaHHs ocaliB ctiunux Box (OCB) sk
n06aBKu 110 1eMeHTHUX GeToHiB. HaBeeHo pe3ysibraTyi eKCrepuMeHTalbHUX A0CTIIKEHb TEXHOMOTIUHUX
MOKA3HUKIB SKOCTI BaXKKOTO GETOHY.

Kio4osi cioBa: exosoriuna 6e3meka, yTUTI3allis, eMeHTHIE GeTOH, OpraHoMiHepaibHi 106aBKHU, TEXHO-
TeHH] BiIXO/H, OCaaH CTIYHUX BOJ.

IURII KOPETS

SECONDARY USE OF SECONDARY WATER DRAINAGE FOR THE
PRODUCTION OF HEAVY CONCRETE

Lugansk National Agrarian University

Abstract. In the article the possibility of reuse of sewage sludge (WWS) as an additive to cement concrete.
The results of experimental studies of technological indicators of the quality of heavy concrete are given.
Key words: environmental safety, recycling, cement concrete, organic additives, industrial waste, sewage
sludge.
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BropuuHoe 1cronb3oBaHMe 0COAKOB CTOYHBIX BOA ANsi MPOM3BOACTBA TAXenoro GetoHa

Komnen IOpuit BuranbeBuy — crapmnii npenojgaBaTesb Kadepbl TEXHOJIOTHN 1 OPTaHU3AIUN CTPOUTEIbHOTO TIPOU3BO/I-
ctBa ['OY JIHP «Jlyranckuil HalmoHaIbHBIN arpapHbIll yHUBepcuTeT». Haydynble nHTepecsl: yTUIN3AIMN CTOYHBIX BOZ.

Koneup IOpiii BiraniiioBuu — crapinmii Bukiazay kadeapu TeXHOJIOTIi Ta opratizanii OyaiseabHoro Bupobuuntsa J[OY
JIHP «Jlyrancbkuii HamioHanbHUN arpapHuil yHiBepcuteT». Haykosi iHTepecu: yTuiisanii CTIYHUX BOJ.

Kopets Iurii — senior lecturer, Technology and Organization of Construction Production Department, Lugansk National
Agrarian University. Scientifics interests: wastewater disposal.
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JIOHEACCKOH HAIWOHANBHO AKATIEMIM CTPOUTENBCTBA W APXMTEKTYPRI

YK 69.059.7

. A. LUBEL, 10. B. TYTBAEBA

Cankr-leTepbyprekuit noautexHuueckuit ynmusepcutet Metpa Benukoro

PEKOHCTPYKLUMS MHOTO3TAXXHOIo nPOU3BOACTBEHHOIO
3AAHUA

Amnnotanus. BrimorHeHa olleHKa pacYeTHBIMK METO/IaMH BJINSHUS HOBBIX HArPY30K B IEPEKPHITHSX MHOTO-
HTAKHOTO MOHOJMTHOTO KapKaCHOTO 3/[aHUs TJIABHOTO Kopiryca 3aBoa «CapMary Ha HECYIIYIO0 CTOCOOHOCTD
u fehopMaImyt OCHOBHBIX KOHCTPYKIUH 3nanust. C 1ebio peIBapuTeIbHON OIEHKH HEOOXOANMOCTH YCH-
JIeHWsT HeCyIMuX KOHCTPYKIIMH KapKaca yTOYHEHBbl HAaTPY3KHU M BO3/IeHCTBUS HAa KOHCTPYKIINY, CO3[IaHa pac-
JeTHas MOJIeTh B TporpaMMHOM Kowmtitekce «JImpa-CAIIP», onpenenensl pacyeTHble 3HAUEHUS YCUTUH 1
nedopMaInii B OCHOBHBIX HECYIINX KOHCTPYKITISAX KapKaca 37aHuns.

KioueBble €10Ba: MHOTOITAKHOE KeIe300eTOHHOE IIPOMBIIIJIEHHOE 3/1aHNE€, DECKOHCTPYKI YA, HAaIPY3KH,
pacuer, ycuiausd, I[e(l)OpMaHI/H/I.

OOPMVYINMPOBKA TPOBJIEMbI

B mociientue rogbl akTyaabHBIM SIBJISIETCS BOTIPOC PEKOHCTPYKIUK U TEXHUYECKOTO MEPEBOOPYIKEHUS
MIPOMBIIJIEHHBIX 3[MaHUI U COOPY/KEHUN «COBETCKOTO Hacseanst». OMHUM U3 TaKMX 0ObEKTOB SIBJISIETCS 371a-
Hue nuBoBapeHHOro 3aBoga «Capmarty» B ropoje /loHerxke.

JanHast paGoTa BBITIOJHEHA MO/l PYKOBOACTBOM [I. T. H., mpodeccopa kadenpsr «CY3UCs» CIIGITY Iler-
pa Bemmkoro B. 1. Kopcyna.

B mportecce axcruryaTanuu 3gaHus €ro KOHCTPYKIIUU TIPETEPIIEBAIOT (HU3UYECKUN U3HOC, YTO CHUIKAET
UX JIOJITOBEYHOCTh U HECYUIYIO CIIOCOOHOCTH 3a CUET TTOTEPH IKCITyaTAl[HOHHBIX KAUeCTB KOHCTPYKIIUI.
MopanbHbI M3HOC KOHCTPYKIMIT CBSI3aH C HECOOTBETCTBUEM IIAHUPOBKY 3[aHUN, KOHCTPYKTUBHBIX pe-
MIeHUN U WHXEHEPHBIX CUCTEM COBPEMEHHDBIM Tpe6OBaHI/I$IM IKCITyaTallur, HOBbIMU TEXHOJIOTUAMMU IIPO-
U3BOJICTBA.

AHANN3 NOCNEQHNX UCCNEQOBAHUIA N NMYBNUKALMIA,

OcHOBHbIE IPUHIAIIBI ¥ METOJbI PEKOHCTPYKIMH, IIePENPOMOUINPOBAHUS U YCHIEHUS KOHCTPYKTUBHBIX
3JIEMEHTOB TPAXIAHCKUX ¥ MPOMBINITIEHHBIX 37[aHUI n3soxeHsl B TpyAax . M. bagpura [1], A. B. Kymnau-
poka [2], . B. Tomrero [3], A. @. Onunoii [4], U. E. @unzens [5], A. H. Illuxosa [6] u apyrux. Onucanue
OCHOBHBIX 00BEMHO-TUIAHNPOBOYHBIX U KOHCTPYKTUBHBIX PENIEHWH MPOU3BOACTBEHHOTO 3/IAHUST TIPE/ICTAB-
JIEHO B HAYYHO-TEXHUYECKOM oTdeTe [7].

LEb

OmnpenennTs pacdeTHBIMU MeTOAaMH edOpPMaIi W YCUINSI B KOHCTPYKI[USX MHOTO3TAKHOTO JKeJIe30-
GETOHHOTO TMPOMBINIIEHHOTO 3/[AHMUsT, BO3HUKAIONINE B TPOIECCE IKCILIYATAIUHN [0 U MOCJTE PEKOHCTPYK-
. CHopMyIupoBaTh MpeBAPUTETbHDIE BLIBOABI 0 HEOOXOMMMOCTH YCUIEHUS KOHCTPYKITHN 3aHsI.

3anauu:

— BBITIOJHUTDH aHAMN3 YCIOBUH PaGOTH KOHCTPYKIMH MPOU3BOACTBEHHOTO 3/[aHUSI 10 U TOCJE PEKOH-
CTPYKIIU;

— C037aTh KOMITBIOTEPHYIO MO/IETh PEKOHCTPYUPYEMOH YacTH 37aHUs B MPOTPAMMHOM KoMmuiekce «JIu-
paCAIIP»;

— YTOYHUTH BO3HUKAIOIINE B MPOIeCCe IKCIIYATAIINH HATPY3KU W BO3/E€HCTBUS, BHIIIOJHNATD PACIETHI
KOHCTPYKITUH;

© T. A. [Isen, 10. B. Tyr6aesa, 2019
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PeKOHCprKLI,MH MHOFO3TAXHOro NPOU3BOACTBEHHOrO 3AAHUA

— Ha OCHOBE aHAJIN3a Pe3yJBTaTOB PACYETOB M JAHHBIX 00cae0BaHyst cHOPMYIUPOBATH BBIBOL O HEOD-
XO[UMOCTH YCUJIEHUSI KOHCTPYKITUIL.

OCHOBHOW MATEPUAN

PaccmoTrpena BO3MOKHOCTh TEXHUYECKOTO MEPEBOOPYIKEHNS YACTH TJIABHOIO KOPILyca MUBOBAPEHHOTO
3aBojia (pucyHOK 1) B mpoiiecce PeKOHCTPYKIIUU.
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Pucynox 1 — [J1aBHBII KOPITyC TMBOBAPEHHOTO 3aBOJIA: @) OOWIMIT BUJ 3aHsI [JIABHOTO Kopiryca 3aojia «Capmary;
6) uacTh 3aBOJA, MPeAHA3HAYEHHASI [IJIS1 TEXHUYECKOTO TTEPEBOOPYIKEHNUSI.

TeomeTpuuecKre pasMepbl pacCMaTpUBaeMoOil YacTu 00beKTa: MPOTsKEHHOCTh B ocsix B-JI — 30 m; mpo-
TSKEHHOCTH B 0csiX 8—11 — 18 M; BoicoTa — 24,7 M. KosmmuectBo ataxeii — 6. [To ocsim «8» u «11» ipoxozasr
nehopMaIMOHHbBIE TITBBL.

KoHcTpyKTHBHAs cxeMa 3[aHus — KapKacHast pamHoro tuia. DyHmpaMeHTbl — MOHONUTHBIE kKese300e-
TOHHBIE OTZAEJIBHO cTosIne. KOJTOHHBI — jKeJ1e300eTOHHbIE MOHOJUTHBIE TPSIMOYTOJIBHOTO CEUYeH N,

ITepexpoitis Ha orm. 0,000; +3,700; +8,000; +18,700 M — kere306eTOHHBIE MOHOJUTHBIE Oe30a/I04HBIE;
ocTajibHblE — Kese300eTOHHbIe MOHOMUTHBIE pebpuctbie (ot™m. 11,250, +14,500 m). KoHCTPyKIMS MOKPHI-
THS — KeJie300eTOHHBIE peGpucThie maHe i pasMepaMu 1,5x6,0 M 110 JKejie306eTOHHBIM GalkaM TaBPOBOTO
npodust BeicoToi cederust 500 MM.
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I. A. Weew, tO. B. Tyr6aeea

Texuuveckoe mepeBoOpyKeHNe 3aKII0UYAaeTCs] B ycTaHOBKe Ha oT™. +14,500 paccMarpuBaeMoil yactu
KOpITyca JIBYX CTaJbHBIX I1cTepH obobemoM 30 M u BecoM 4,5 T.

Ha ocHoBanuu ordera [7] Oblia cO3/laHa KOMITBIOTEPHAST MOJIEJIb YACTH KOPIyCa B MPOTPAMMHOM KOMII-
snekce «Jlupa-CAIIP» (pucynok 2a), paccuutanbl HAaTPY3KU ¥ BO3/IENCTBUS, BO3HUKAIONIUE B TIPOIIECCE IKC-
mayaTtanyu (CHeTOBble B 2 BapUaHTaX — PaBHOMEPHAs U CO CHETOBBIM MEIIKOM, BETPOBbIE, HATPY3KU OT
Beca KOHCTPYKIUH, TEXHOJOTHYECKIE HATPY3KH OT CYIIECTBYIONIEro 060pya0BaHis U HOBOTO, 3aMIlaHUPO-
BAaHHOTO K YCTAaHOBKE B MPOIIECCE PEKOHCTPYKIIMM ).

JebopMupoBaHHbIi B/l MOJIEJH TOCJIE €e 3arPyKeHUs MpeJcTaBJieH Ha pucyHke 206.

a)

Pucynok 2 — JlebopMupoBaHHbIi BUA MOJETH: a) MOJIEND YacTh 3aanust B mporpamme «JIupa-CAIIP»; 6) medopmupo-
BaHHBII BUJI MOJIE/IN TIoc/e pacueTa (mepeMemeHus mo ocu Y).

BbIBOAbI

PesyabraTsl pacuera CBUIETENBCTBYIOT, YTO TEXHUYECKOE IEPEBOOPYKEHHUE PEKOHCTPYUPYEMON YacTh
3/IaHUS TIIABHOTO KOPITyCa BO3MOKHO 0€3 yCHJIEHUs] OCHOBHBIX HECYIMX KOHCTPYKuuit. ITpu aTtom Hecyme
KOHCTPYKI[MK B PaCUeTHOU MOJIEJIH 3[aHusI ObLIM PACCMOTPEHBI B JIBYX BapHAHTAX: B MCXOAHOM IPOEKTHOM
COCTOSIHUM U B CKOPPEKTHPOBAHHOM COCTOSIHUU B YaCTH ydeTa BbISBIEHHBIX TTOBPEKIEHUN KOHCTPYKIHE U
UX 3JIeMeHTOB [7].
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PekoHCTPYKLMA MHOTOSTAXHOTO MPOU3BOACTBEHHOMO 34AHMS

I A. IBEID, I0. B. TYTBAEBA _ _
PEKOHCTPYKIIISI BATATOIIOBEPXOBOI BUPOBHMYOT BY/IIBJII
Cankr-TletepOyp3bkuii nmositexHiunuii yHisepcuret Ilerpa Benukoro

Auotanjisi. BUKoHaHO OIIHKY PO3PaXyHKOBUMU METOIAMU BILJIUBY HOBUX HABAHTAKEHb B IEPEKPUTTSIX Oara-
TOTIOBEPX0BOI MOHOJITHOI KapKacHoi Gy1iBJi rol0BHOTO Kopiycy 3aBoay «CapMars Ha Hecydy 3AaTHICTb i
neopmaltii OCHOBHUX 1i HECYYMX KOHCTPYKILiHl. 3 METOIO IOMePefHbOl OIHKI HEOOXIIHOCTI OCUIEHHS He-
CYYMX KOHCTPYKIIIM KapKaca YTOUHEHI HaBAaHTAKE€HHS 1 BIVIMBU Ha KOHCTPYKIIii, CTBOPEHA PO3PaXyHKOBA
Moziesb B porpamMuoMy komiuiekci «Jlipa-CAIIP», BusHaueHi po3paxyHKOBi 3HaueHHs 3yCuIb i ehopmartiii
B OCHOBHUX HECYYMX KOHCTPYKIiSIX KapKaca OyIiBJi.

KmouoBi cioBa: 6aratornoBepxoBa 3ai300eTOHHA IPOMUCI0BA OY/IiBIsA, PEKOHCTPYKIisl, HABAHTAJKEHHSI,
PO3paxyHOK, 3yCHJIs, AedhopMartii.

GEORGY SHVETS, JULIA TUGBAYEVA
RECONSTRUCTION OF A MULTI-STOREY INDUSTRIAL BUILDING
Peter the Great St. Petersburg Polytechnic University

Abstract. The estimation by computational methods of the impact of new loads in the floors of the multi-
storey monolithic frame building of the main building of the «Sarmat» plant on the carrying capacity and
deformations of the main structures of the building was carried out. In order to preliminarily assess the
need to strengthen the supporting structures of the frame, the loads and effects on the structures were
clarified, a calculation model was created in the Lira-CAD software package, the calculated values of forces
and strains in the main supporting structures of the building frame were determined.

Key words: multi-storey reinforced concrete industrial building, reconstruction, loads, calculation,
efforts, deformations.

IlIsen leopruit Anapeesny — actipadT Kadeapbl CTPOUTETHCTBA YHIUKATBHBIX 3/aHuii n coopy:xeruii Cankr-IletepOypr-
cKoro nosmrexHmdeckoro yansepcuteTa [lerpa Besmkoro. Hayursie mHTepechr: BIMsTHIIE BO3/e1ICTBUI TOBBIIIEHHBIX TEMTIE-
paryp U Harpy>KeHUi pasjNyHON JJIMTENbHOCTH Ha HAPSKEeHHO-Ae(OPMUPOBAHHOE COCTOSIHUE CTAaTMYECKU HEOIIPEesn-
MbIX KOHCTPYKIIU# GaJIOYHOTO TUIA U3 BBICOKOIPOYHOTO GETOHA.

TyrGaesa IOaus Bacuibesna — MarucTpaHT Kadepbl CTPOUTENbCTBA YHUKAIbHBIX 3MaHUil U coopysxkenuit Cankr-Ile-
TepOyprekoro moutexHuueckoro yuusepenrera Ilerpa Beskoro. HayuHbre HHTEPECHE: PEMOHT 1 yCHJIEHHUE JKeJIe300eTOH-
HBIX KOHCTPYKITHII TTPOMBIIIIEHHBIX 3/[aHUN W COOPY KEHIH.

IlIseup Teopriit AuapiiioBuu — acrmipanT Kadeapy OyAiBHUITBA YHIKATbHUX OyaiBesb i criopyn Cankr-IleTepOyp3bKoro
nostiTexHiuHOTO yHIBepcuTeTy Ilerpa Besmkoro. Haykosi iHTepecn: BIJINB MiZIBUIIEHNX TEMIIEPATyp i HABAHTa’KeHb Pi3HOL
TPUBAIOCTI HA HATTPY’KEHO-e(POPMOBAHUH CTAH CTATUYHO HEBU3HAYEHUX KOHCTPYKILH OaTKOBOTO THITY 3 BUCOKOMIIIHOTO
GeToHY.

Tyr6aesa IOais Bacuiigna — marictpant kadenpu Oy aiBHULITBA YHIKaibHUX Oyaisesb i copya Cankr-IlerepOypsbKoro
mostiTexHivHOTO yHiBepeutery Ilerpa Bemmkoro. HaykoBi iHTepecy: peMOHT i MOCHJIEHHS 3aTi300€TOHHUX KOHCTPYKITIH
MTPOMUCJIOBHUX GY/IiBEJb 1 CIIOPY/I.
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it HALIWOHATIHOM AKATIENIM CTPOUTENLCTRA W APXHTEKTYPBI
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C. N. BAJIIOrO

FOY BMO «[oHeuknin HALMOHAMbHbIA TEXHUYECKUI YHUBEPCUTETY

MPOBJIEMbI 3EMEJIbBHOIO KAAACTPA HA TEPPUTOPUUN OHP

Annortanus. B ctatbe ompeznesiens mpo6aeMbl, BOSHUKAIOIIIE TP BEEHUN TOCYAAPCTBEHHOTO 3eMETHLHOTO
KajlacTpa Ha COBPEMEHHOM 3Tarle Pa3BUTHs. YCTAaHOBJEHA HEOOXOMMMOCTD MPOBEIECHNS MOCTEI0BATENBHO-
ro pehOPMUPOBAHUS CHCTEM YIIPaBIEHUS 3eMeJbHBIMU pecypcamit. J{Jisi ompeiesieHus: BO3SMOKHOCTH TIPH-
MeHeHMst Ha Tepputopun Jlonenkoit Hapoamoit Pecny6iukn mpoaHain3npoBaHbl YeThIpe OCHOBHBIX MOJIe-
JU yTUPaBIEHUS 3eMENbLHBIMU PeCcypcaMy B 3apyOeXHBIX CTpaHaX, MUCIOJb3YIOMUX Pa3JnIHBIE
aJIMUHUCTPATHBHbBIE CUCTEMBI — HAIOJEOHOBCKYIO, HEMEIKYIO, CKAaH/[MHABCKYIO, aHTJIOSI3BIYHYIO, a4 TaKXKe
paccMoTpeHo (hopMUPOBaHUE eMHON KOHIEMINN KagacTpoBoro yuera Poccuiickoit Menepanun. B pabote
yKa3aHbl 0COGEHHOCTH BEMEHUST TPEXMEPHBIX CHCTEM PETHCTPAIINH KaJaCTPOBBIX OOBEKTOB OT/AETBHBIX TO-
CyZapcTB. BhIsIBICHBI HEMOCTATKI BHEAPEHUS TPEXMEPHOTO KafacTpa B yiKe CYIIeCTBYIOMMe 6a3bl TaHHBIX
CBEIEHHH O 3eMEeJTbHBIX y4acTKaX. Ha 0CHOBaHMM PacCMOTPEHHBIX MOAXOM0B MPEITOKEHBI Iy TH PEIIeH s
HEKOTOPBIX MPOBIEM CUCTEMbI YIIpaBleHUs 3eMeibHbIMU pecypcamu JTHP.

KmoueBbie c10Ba: 3eMeIbHBII KafacTp, 3eMeJIbHBIN YIacTOK, YIPaBIeHNe 3eMeJbHEIMI PeCyPCaMi, IIpaBa
COOCTBEHHOCTH, PETHCTPAIlMOHHAS CHCTEMA.

NMOCTAHOBKA MNMPOBJEMbI

B nacrosiee Bpemst Ha Tepputopun J{onerkoit Hapoauoit Pecniybiuku co3paHne rocymaapcTBEHHOTO
3eMeJIbHOTO Ka/IlacTpa KaK CHCTEMBI CBEJICHNH 1 JOKYMEHTOB O 3eMJISX U 3eMeJbHBIX yUacTKaxX He 3aBeplie-
HO. 3aKOHOATENbHOE 0OecTieYeH e eT0 BeIeHUsT TPAKTUYECKH OTCYTCTBYET — CYIIECTBYIONIETO HA TaHHBIH
MOMEHT BpemeHHOTO TOps/iKa BefeHUs locyapCTBEHHOTO 3eMEJIbHOTO KaflacTpa M PETUCTPAINN MPaB
MOJTH30BAHMS 3eMETbHBIMI YYACTKAMU HETOCTATOYHO JJIsT 0OeCTIeueH s TOKHOTO (DYHKIIMOHNPOBAHUST
KajlacTPoOBOIl cucTeMbl. TakkKe MCMIONb3yeMast HOPMATHBHO-TPaBoBas 0a3a He COOTBETCTBYET CUTYAINU B
perunone. Itu HakTOPbI, Kak U craboe pa3BUTHE PHLIHKA 3EMJU, TIPHUBOAT K TOMY, YTO 6a3a KajacTPOBBIX
00BEKTOB He HATOJIHSETCS, & CYNIECTBYIONINE CBEEHNS He BCET/a SBJSIOTCS aKTYAIbHBIMUA U TOCTOBEPHBI-
mu. [ToaTOMy HEOOXOAMMO TIPOAHATN3UPOBATH OIBIT BEJEHUST TOCYAAPCTBEHHBIX KaJaCTPOB 3apyOeKHbBI-
MU CTpaHaMM [IJId BBIABJECHUA BO3SMOKHOCTHU €TI0 IIPUMEHEHN .

AHANN3 NOCNEQHNX UCCNEQOBAHUI 1 MYBNUKALMIA

Bompocam pasBuTusi cCuCTEM YIIPABJIEHUS 3€MEJbHBIMU PECYPCAME MMOCBSIIEHBI MHOTOYNCTEHHBIE HC-
cnenoanust. [Tybaukarnun |1, 2] mpoBoaaT aHanu3 3apybesKHOTO OIbITa BeEHHsI 3eMeJbHOTO KajgacTpa. B
paboTax OmpeiesoTCsT OCHOBHbIE TIOHSITHS KaJaCTPOBOTO yY€Ta, a TaKsKe PACCMaTPUBAITCS Pa3jIMyHbIE
CHCTEMBI YITPaBJIEHUS 3€MeJbHBIMU PECYPCAMHU, UX O0IIKEe YePThl U PA3IUUMSL.

ABropamu cratbi [3] paccMaTpHBaOTCS OCHOBHBIE MTPOOIEMbI Pa3BUTHS KaZacTPOBBIX cUCcTeM (3eMenlb
u "HeaBmkuMocT) B Poccun B mepuozbl ¢ 2001 o 2008 rox u ¢ 2008 roma mo HacTosiiiee BpeMsi. AHATW3U-
pyeTcsl OpraHu3aIlMoHHast CTPYKTypPa KaJacTPOBOTO TPOU3BOJCTBA, B YACTHOCTH, IPABOBbIE, OPTaHU3AIIN -
OHHBIE ¥ TEXHOJOTUYECKHE MPOOIEeMBbI, BOSHUKAIOIINE TPH BeJAEHUU TOCYAapPCTBEHHOIO KaJlacTpa HeIBH-
sxuMoctu. ITpepmaraiorcss peKOMEHAAIMHI 10 PEIIEHIIO BBISIBIECHHBIX TIPOOJIEM.

B [4-7, 9] ommcanbl IpeANIOCHIIKY MTEPEX0/a ABYMEPHOTO KafacTpa B TPEXMEPHBIHN, PACCMOTPEHBI TTpe-
UMYIIEeCTBA U HEAOCTaTKH mpuMeHeHust 3D KamacTpoB OTHOCUTENHHO KJIACCUYECKON ABYMEPHON CHCTEMBI
yueTa 3eMelib. zmaraeTcs ombIT 3apy0esKHBIX CTpaH B BOIPOcax (hOPMUPOBAHMS TPEXMEPHON CHCTEMBI
yIIPaBJEHUsT 3eMeJbHBIMA PECYPCAMHU.

© C. 1. Bamoro, 2019
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LENb (BAAQA4YN) NCCITIEOOBAHNA

[enbio ganuoil paboOTHI SBJISIETCS OTPeeIEHNEe HEJOCTATKOB BEJEHUSI TOCYIaPCTBEHHOTO 3€MEIbHOTO
Kajactpa Ha Teppuropun Jouenkoit Hapoauoit Pecy6inku, aHa U3 MOAX00B K YIIPABIECHUIO 3€MEb-
HBIMH pecypcaMu B 3apyOesKHBIX cTpaHax U (GOpPMyJTUPOBAHUE MPEIJIOKEHINA O YCTPAHEHUIO BBISIBJIECH-
HBIX HEJ0OCTATKOB C Y4YEeTOM OIIbITa JPYTUX IOCYAapCTB.

OCHOBHOWN MATEPWATT UCCNEOOBAHNS

3eMJIsi — OJIMH U3 IIeHHEHUX pecypcoB rocyzapcrBa. OcHOBOM 3 PeKTUBHOTO UCTIONb30BAHUS 3eMEJIb-
HBIX PECYPCOB SIBJISIETCS TOCYNAPCTBEHHBIN 3€MeJbHbII KafacTp — eIrHas CUCTeMA CBEJEHUN O 3eMJISIX.
BrusiHue xopotro GpyHKIIMOHUPYOIEH KajacTPOBON CUCTEMbI Ha pa3BUTHE OONIECTBA TPYIHO TEpeoile-
HUTD, Bellb PAl[MOHAbHOE U Hambosiee a(h(HEeKTUBHOE 3eMIIETIOIb30BAHNE BO3MOXKHO JIMIIh Ha OCHOBE IT0JI-
HOI MHMOPMAIINN O COCTOSTHUU 3eMeJib. ITO (PYH/AMEHTATbHBI KOMIIOHEHT JIJIST OCTHKEHUS Y CTOHYNBO-
TO 9KOHOMHUYECKOTO POCTA, CTAOMIN3ANUY PHIHKA 3€MJIN 1 TPAMOTHOTO YIIPABJIEHUS OKPYKAIOMIEHR CPeOit.

B Hacrostiiee Bpemst Ha tepputopun Jlonenkoit Hapogroit PecyGaukn MOKHO BBIICIUTD CJIEAYOMIIE
POGIEMbI 3€MIIETOTb30BAHUS:

— cmabo pa3BUTOE 3aKOHOMATENBCTBO B chepe Bemerusi [0CYyMapCTBEHHOTO 3eMETBHOTO KalaCTPa;
HECOBPEMEHHOCTh CHCTEMbI HAMIOJTHEHUS 0a3 JaHHBIX 3eMEJIbHBIX PECYPCOB;

— OTCYTCTBUE €IMHON KaJacTPOBOIl Ga3bl JaHHBIX;
GOJTBITOE KOJIUIECTBO ONMMOOK B yKe CYIIECTBYIOMENH TOKYMEHTATINH;
HECOOTBETCTBUE JAHHBIX U3 PAa3HBIX CUCTEM YTIPaBJIEHUS 3eMeJbHBIMU PECYPCAMT;

— YacToe BO3HWKHOBEHNE CIIOPHBIX CUTYAlWil IPU PETUCTPAINHN 3€METbHBIX YYaCTKOB;

— CJIO’KHOCTDH B PETUCTPAIINN HETUNUYHBIX 3/IaHN (C TTOA3€MHBIMU MAPKUHTAMU WJIU HABUCAIOIUMU
KOHCTPYKIMSIMU) M3-32 HAJIOKEHUST KOHTYPOB B MPOEKITHH.

Beumy cymecTByoImux mpobjeM, 3eMeJbHbIH KagacTp TpeOyeT CBOEro pasBUTH Jisi Gojiee MOJHOTO
yIOBJIETBOPeHNUs TOTpebHOCTEN 06mecTBa. TocynapeTBy HeoOX0OMMMa TTOCAeI0BATENbHAST cTpaTterust pedop-
MUPOBAHUS CUCTEM YIPaBJICHUS 3€MEJbHBIMU PECYypPCaMHu.

AHanM3Mpyst MOAXObI BeJIEHUs TOCYNAPCTBEHHBIX Ka[aCTPOB 3apyOeKHBIMU CTPAHAMU, MOKHO 3aKJIIO-
YUTH, YTO PA3JUYUS CO3MAHHBIX CUCTEM 0OYCJOBJEHBI HCTOPUIECKUMHI U SKOHOMUYECKUMU 0COOEHHOCTSI-
MU Pa3BUTHS TOCYAAPCTB, IPU 9TOM CYIIECTBYET HECKOJBKO OOIIUX CHCTEM, UCIIOJIb3YEMBIX 32 PYOEKOM
[9].

B rocynapcTBax 10:KHOH, 10T0-3a1a/[HON 1 3anajHoi EBpomel (¢ T. H. HANOJEOHOBCKON aIMUHUCTPATUB-
HOI CHCTEMOI) 3eMeTbHBIN KaZlacTp TECHO B3aMMO/IEHCTBYET ¢ peecTpoM HeJABm:KuMOocTH. [Ipu aTom uH-
dbopmarust YeTKO pasziesieHa: B 3eMeTbHOM KalaCTPe COMEPIKATCS TOMBKO TAHHbIE, HEOOXOANMBIE JIJIST HAJO-
r000JIOKEHUST; CBEIEHUST O MPUPOIHBIX pecypcax cobupanTcss MUHUCTEPCTBAME CEJIbCKOTO XO3sCTBA U
HSKOHOMHUKM; MPaBa COOCTBEHHOCTH PETUCTPUPYIOTCS B PEECTPE HEIBUKUMOCTH.

Ctpanbl 1eHTpasibHON EBpOTIBI, HUCTOMB3YIONKE HEMENKYIO a/IMUHUCTPATUBHYIO CUCTEMY, Pa3/lessiioT
JAHHBIE O 3eMEJbHBIX Pecypcax Ha TPU MOACUCTEMbBI: KaJJaCTPOBYIO (OKYMEHTbI, MH(GOPMAINSA O Peru-
cTpamuu cOOCTBEHHOCTH, KaJacTPOBbie KapThl), TOMOTPadO-reoe3ndecKyto (JOKYMEHTAIHS 10 Te01e3 -
JecKol u TomorpaduyecKoil AeITeAbHOCTH, KacaoNascs 3eMIeyCTPOICTBA NN MCIOJAb30BAHUS 3eMeJIb-
HBIX PECYPCOB) M PETUCTPAIMOHHYIO (JIAaHHBIE O COTJIANIEHUSX, OTOBOPAX Mepexojia MpaBa u JPyTrux 0pH-
JIMYECKUX aKTaX, KOTOPbIE KACAIOTCs IpaB Ha HeABUKUMOCTb 1 orpaHndeHnil no HumM). Cpeau ocobeHHOCTEN
HEMEITKOI CHCTEeMbI YIIPABJICHUS 3eMeJbHBIMI PECYPCAMU MOKHO BBIZETUTH BBICOKYIO TOUHOCTH OTIpeie-
JIEHUsI TEOMETPUIECKUX PA3MEPOB M TPAHUI] 3eMEJbHBIX YYACTKOB, YETKO MPOPabOTaHHbBIE MPOIELYPhI Be-
nenust pabot, obecredeHre 3apeTHCTPUPOBAHHBIX MPAB U MOJOKEHUsT rpaHuil [2].

CxaHINHABCKHE CTPAHBI WAECHTUDUIMPYIOT 3eMeTbHBIE YUACTKN KAK OOBEKTHI HEIBWKMUMOCTH, 3aPETH-
ctpupoBatubie B peectpe. OCOOEHHOCTHIO CKAHANHABCKONW CHCTEMBI yUeTa 3€MENb SIBISIETCS TeHTPaIn3a-
s peecTpa cOOCTBEHHOCTH. Beio cTpaHy OXBaTHIBAIOT KpyTHOMACIITAGHBIE KapTHl B €AWHOI cUCcTEMe
KOOPJUHAT, SIBJISIONIMECS OCHOBOW CHCTEMBI PETHCTPAINHU MTPAB COOCTBEHHOCTH.

B anrmogssrunbix crpanax (Bemukobpuranus, CIITA, Kanaga, yacTh mTaTOB ABCTPAlIMK U AP.) YIIOD
ZenaeTcs HAa Pa3BUTHE CHUCTEMBI PETHCTPAINH TPaB Ha 3eMeJIbHbIe YUYACTKH, KaJacTpP COAEPKUT TOTBKO
Kaprorpaduieckyo WHOOPMAIMIO 0 TPAHUIAX yYacTKa W COCTaBe HEABIKMMOCTH. B oTimume oT eBpo-
MENHCKUX TOCYAAPCTB, Te KaIacTPOBBIE CUCTEMBI MCIOMB3YIOTCS IS HAToroobmoxenus, B Benrnkobpura-
HWH, HATIPUMep, GOJIbITe BHUMAHUS YeAAeTCsT 0OeCTIeYeHUTI0 TAapAHTH MTPaB COOCTBEHHOCTH W TIPAB TOJIH30-
BaHWS 3eMJIEH.

B Poccuiickoit Meznepanuu 3emenbHblil Kagactp cyiecrsosai g0 2008 roga. OxHako co BCTYIUIEHUEM B
cuity 3akoHa «O rocyzapcTBEHHOM KaJacTpe HeIBUKUMOCTH» JiBe yueTHble cucteMbl — Depepanbhoe
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AreHTCTBO KafacTpa 0O0BEKTOB HEeABIKAMOCTU U BIOPO TEXHMYECKON MHBEHTAPU3AUKY — ObLIM O0beauHe-
Hbl B ofiHy [9]. Perienune o BejeHun eUHOr0 Kajacrpa HO3BOJIIIIO CO3/aTh IIPABOBYIO 6asy IJs TOCYIap-
CTBEHHOIO y4eTa 3eMeJbHBIX PECYPCOB, OIIPENENNIO0 HOHATHE Oa3bl I/ HAJIOro00M0KeHNUsI KaK IIPOIeHTa
OT KaZacTPOBOIi CTOMMOCTH 3eMEJIBHOIO YYacTKa, a TAKKe YCTPAHUIO IIPOOJEMY HECOOTBETCTBUS CBEJE-
HUI 0 3eMeJbHBIX yYacTKax, MOJYYeHHBIX U3 Pa3HbIX BeOMCTB. [Ipu aToM cucrtema pasjpesnseTcs Ha TpU
COCTABJIAIONINE: PEECTP 00bEKTOB HEABUKMMOCTH, KaJacTPOBbIE Jejla U KaZacTPOBble KapThl — BeleHIe
kazactpa B Poccuiickoit Depepalinu mpenMyInecTBEHHO onpaercss Ha onbiT 1IBennn.

Takum 06pa3oM, B OOJNBLUIMHCTBE CTPAH HE CYIIECTBYET OTJEJbHOTO 3€MEJbHOIO KaJacTpa, OH SIBJISIETCS
4aCThIO 00LIEeH PEruCTPAlMOHHOM CHCTEMBl HEABMKIMOCTH, KOTOPas pasieleHa Ha ABe 4acTu (PUCYHOK).
[Ipu 3TOM CBSI3b MEKY YACTSIMU OPTAHU30BBIBAETCSI HA OCHOBE 3€MEJBHOTO YYacTKa M MMEHU COOCTBEHHM-
Ka.

PCFI/ICTpaLII/IOHHaﬂ CUCTEMA

: l

Kaprorpaduueckast yactp JIoKyMeHTHI
—» KapTorpapuyecKue IIaHbl —» KaJacTpPOBBII
y4acTKOB ¢ HH(popMaIuen o HUACHTU(DUKATOD
rpaHuanax —p PETUCTPALlMOHHBIN HOMED
—» aJIMHUHUCTPATHBHEIC B peecTpe COOCTBEHHOCTH
TPaHUIIbL —» aapec 3eMEIBHOTO
—» CHCTEMBI KOOPAWHAT U y4JacTka
re0e3MUECKUE MTyHKTHI —» MYHHUIHAIBHBIA KOX
—» KaJacTPOBBIA HOMED COOCTBCHHNUKA
ydacTka L » TIpaBa M OrpaHUYEHHS Ha
l—» OCHOBHBIE HJIEMEHTHI COBCTBEHHOCTD
OKpY>Karoulei cpenbl

" WHbBIC JOKYMCHTHI
(coopyxenus,

KOMMYHHKAIIMH U JIp.)

PHCyHOK - MO/IGJIB peI‘I/ICTpaHI/IOHHOf/’I CHUCTEMBI, I/ICHOJIbsyeMOI(/’I GOJIBITMHCTBOM ToOCyAapcCTB.

CuefiyeT Takske OTMETHUTH, 4TO 3apyOesKHbIe CTPAHBI JaBHO BEAYT PabOTHI MO CO3JAHUI0 TPEXMEPHOU
MOJIEJIA PETHCTPAIUU KAZaCTPOBBIX 0OBEKTOB, T. K. 00BEKTHI HEABMKUMOCTH MOTYT PaCIoiaraThCss Hajl
3eMeJIbHBIMU YYaCTKaMU WJIU 10l HUMHU. Perucrtparust 00beKTOB M0 JBYMEPHBIM MPOEKIIUSM HA 3€MEJIb-
HbI€ YYACTKU YACTO MPUBOIUT K MPoOGIeMe HECOOTBETCTBUS TPAHUIL B pasHBIX CTpaHax CYIIECTBYIOT pas-
JIMYHBIE TIOIXOJBI K PEMIEHUT0 IAHHOTO BOMIPoca. PaccMOTPUM HECKOJIBKO U3 HUX.

Hampuwmep, B Huzepaangax kagacTpoBoil perucTpaiy MoJJIeKaT TOJIbKO 3eMeJbHbIe yuyacTku. VH-
(bpacTpyKkTypa 1 cOOpy:KeHUS TI0J 3eMJIel WU HAJl ee TTOBEPXHOCTHIO HE PETUCTPUPYETCS] HETIOCPE/ICTBEH-
HO KaK 0OBEKTHI, OJIHAKO X IPABOBOM CTATyC MOXKHO Y3HaTh M3 MPaB, 3aPETMCTPUPOBAHHBIX HA 3€MEJIb-
Hble yuacTku. OGbeKTaMu, BHOCUMBIMHI B TPEXMEPHBIHA KaTaCTp, SBJSIOTCS CBEIEHUS O 3eMETbHBIX YIACTKAX,
3MAHNAX, KBAPTHPAX, TTOA3EMHBIX 0OBEKTAX, 3aPETUCTPUPOBAHHBIX MPaBaX, Pa3peleHHOM UCIOMb30BAHNT,
IO/, CTOMMOCTY U APYTIUX I0PUIUYECKUX aACHeKTax.

[na saenpenus 3D kamactpa B HopBernm 3akoHOAATeTbCTBO MPETEPIENO U3MEHEHUS: CYIIECTBYIONINI
KaJlaCTPOBBIN 3aKOH OBLT JIOTOJHEH, a B OTMUcaHie 00beKTa B peecTpe ObLTa 100aBIEHA HOBAs XapaKTepH-
CTHKa — PACIOJIOKeHUe OTHOCUTEJILHO 3€MEeJIbHOIO yYyacTKa.

3D xazmactp B Wrtanum mpeacTaBieH Kak KamacTp 3MaHUI, cofilepsKamuil JaHHbBIE yyeTa BCeX CTPOEHUI.
ITpu aTOM OH CylIECTBYET MApaJJIeJbHO € 3eMEJIbHBIM KaJaCTPOM.

Opmako Brenpenne 3D kagactpa B cymiecTByomie Ga3bl JaHHBIX He JUIMIEHO HETOCTATKOB. BBUAy M3HA-
YaTbHON Pa3pabOTKU CUCTEM YIIPABIEHUST 3eMETBHBIMI PECYPCAMU JIJIST TBYMEPHOTO TIPOCTPAHCTBA, HEKO-
TOpPBIE TOCYAAPCTBA CTOIKHYIUCH C TEXHUUECKOW HEBO3MOKHOCTBIO PETUCTPAI[MY TPEXMEPHBIX 0OBHEKTOB.
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ABcrpanuiickag cuctema peructpanuu (mrat Kunciaenn) nopgep:xkusaer 3D peructpanuio. [Ipu atom
Y4acTOK PETHCTPUPYETCSA KaK «OObeMHbIH yUacToK», HO HH(POPMAIK O HEM COAEPKUTCS B ILJIaHe, a TPO-
CTPaHCTBEHHBIE CJIOM YKa3aHbl Kak aTpulOyThl. [Ipu aToM 6asa MaHHBIX TPOCTPAHCTBEHHBIX CJIOEB CYIIE-
CTBYET OT/IEJIbHO OT KaJacTPOBOIA.

Takum 06pa3oM, BHEJPEHUE CHCTEM TPEXMEPHOTO YIPABJIEHUST — JJIUTEJbHBIA [POIECC, UMEIIHI CBOU
Hegoctatku, Cpert HUX MOKHO BBIZIEJNUTH TPOOTIEMbl KOHBEPTAIIMH CYNIECTBYOMUX CUCTEM B TPEXMEP-
HBle MOJIEJIH, IOTPEOHOCTh B M3MEHEHUY 3aKOHO/AATENbCTBA, HEOOXOAUMOCTD JeHEKHBIX BiIoKeHUd. Ho
BMECTE C TeM TPEXMEPHBII KafacTp HeoOX0AUM st 3((HEKTUBHOTO YIPABIAEHUs 3eMEJbHBIMU PECYPCAMU.

BbIBOAbI

Vcxons n3 BHIIEN3TOKEHHOTO, MOKHO C/IeTaTh CJeyIOIIe BBIBOBL

1. imerorieecst 3aKOHOIATENBCTBO B chepe 3eMebHOTO KaflacTpa HyKAAeTcs B mepepaboTKe U [OMOTHe-
HUAX. JleaTeqbHOCTD MO YIIPAaBICHUIO 3eMeTbHBIMI PECypcaMn JOKHA ONMUPAThCs Ha HOPMAaTHBHO-TIpa-
BOBYI0 6a3y, YIUTHIBAIONIYIO OCOOEHHOCTH PETHOHA.

2. CymecTByeT mOTPeOHOCTH B 3aMMCTBOBAHUN WHOCTPAHHOTO OMBITA BEAEHUST KAaIaCTPOBOTO yUeTa.
PaccMoTpeHHBIE MOZIESIN CHCTEM YIIPABJIEHUS 3eMEJIbHBIMU PeCypcaMi I0/ipa3yMeBaioT TECHOE B3aMMO-
neficTBHe 3eMeIbHOTO KaflacTpa ¢ PeeCTPOM HeBIDKUMOCTH. TaKoi MOAXO0A MPUMEHNM /IS TePPUTOPUHI
Hownerkoit Haponuoii Pecy6uku. ObeciieueHe B3aUMOIEHCTBHSI MEKIY TPEMsSI Pa3PO3HEHHBIMU CHUCTE-
MaMHi ydera (3eMeJbHBIX YUaCTKOB, 0OBEKTOB KallMTaJbHOrO CTPOMTEIBCTBA, PETUCTPAI[MHU [IPaB Ha He-
JABUKXNMOE I/IMyH.IeCTBO) MOJKET CTaTb BAaKHLIM HallpaBJE€HUEM MOJAECPHU3AIUN CTPYKTYP 63.3 JTaHHBIX 3€-
MeJBHBIX pecypcoB. Exnnasg wHGOpMaIMOHHAS CHCTEMA UCKIIOYUT AYyOJUPOBAHNE W HECOOTBETCTBUE
CBe]IeHI/Ifl, TIOJIYYEHHBIX M3 PAa3HbIX BEJOMCTB, YIIPOCTUT HAXOXK/IECHUE N YCTPpaHEHNE OH_II/I6OK perucTpaiuu,
YMEHBIINT KOJTMYECTBO BO3HUKAIOIINX CIIOPOB.

3. Ipumenenne 3apybesxRHOTO OMbBITA O BHeAPeHn0 3DKamacTpa 0OMETYnuT yIpaBaeHne 3eMeTbHBIME
pecypcamul, YIPOCTUT YUYET HETUITMYHDBIX 3[[aHI/II>)I, HaJA3E€MHDBIX 1N ITO/I3EMHBIX COOpy}KeHI/Ht/)Iy KOMMyHHKaHHfI.
Jlnst pemtenunst mpobyaeM XpaHeHUsT TPeXMEPHOH WHGOPMANN HEOOXOAUMBI MPABKHU B CYNIECTBYIOMIEE 3a-
KOHO/IATETHCTBO, & TAKXKE COOTBETCTBYIONIEE TPOTPAMMHOE 0OeCTIeYeH e ¢ BO3MOKHOCTBIO XPAHEHWST BCEX
HeoOX0oAUMBIX cBefieHmit 0 3D 06beKTax.
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C. I. BAJIIOTO _
INPOBJIEMU 3EMEJbHOTIO KAJJACTPY HA TEPUTOPIT JHP
JLOY BIIO «/loHelbkuii HalliOHATBHUN TEXHIYHUN YHIBEPCUTET»

AHoTauis. Y cTarTi BU3HAYEHO MPOOIEMH, 1[0 BUHUKAITh IIPU BEIEHHI €PKABHOTO 3EMEIBHOTO KAIaCTPy
Ha Cy4acHOMY eTarli pO3BUTKY. BcTaHOBIEHO HEOOXIAHICTD MPOBEAEHHS MOCAIIOBHOTO ped)OpMyBaHHS CUC-
TeM YIPaBIiHHS 3eMeJbHUMH pecypcaMu. /[ BU3HAUeHHST MOJKJINBOCTI 3aCTOCyBaHHS Ha Teputopii Jlo-
nenpkoi Hapoamoi Pecry6aiku mpoanatizoBaHo YOTUPH OCHOBHUX MOJEJI YIPABAIHHA 3€METbHUMU PECYP-
camu y 3apy0OiKHUX KpaiHax, 1[0 BUKOPUCTOBYIOTD Pi3Hi aAMiHICTpaTUBHI CHCTEMH — HAIOJEOHIBCHKY,
HIMEIIbKY, CKAaHIMTHABCHKY, AHTJIOMOBHY, a TaKOK PO3TJITHYTO (hOPMYBaHHS €INHOI KOHIIEMIIii Ka/[aCTPOBOTO
o6uaiky Pociiicbkoi Deneparii. ¥ poboTi BkazaHi 0cOOIUBOCTI Be[leHHsI TPUBUMIPHUX CHCTEM PeeCTpaltii
Ka/laCTPOBHUX 00’€KTiB OKPEMUX MepykaB. BusiBiieHi HeMOMKN BIPOBAKEHHS TPHBUMIPHOTO KaZacTpy y BiKe
icHytoui 6a3u gaHUX BizOMOCTel Mpo 3eMesnbHi AinsgHKK. Ha migcrasi posrissHyTHX MiAXOAIB 3aPOIIOHOBAHI
TIIJISIXY BUPITIEHHS JESTKUX TPOOIeM CHCTEMU YIPaBIiHHA 3eMenbHuMu pecypcamu JJHP.

Kniouosi cioBa: 3eMenbHUIT KafacTp, 3eMeTbHa JiISTHKA, YIPABIIHHS 3eMeJIbHUMHI PECyPCaMu, IpaBa
BJIACHOCTI, peecTpaiiiiHa cucreMa.

SOFIYA VALIUGO
PROBLEMS OF LAND CADASTRE ON THE TERRITORY OF DPR
Donetsk National Technical University

Abstract. The article defines the problems arising in the conduct of the state land cadastre at the present
stage of development. The need for a consistent reform of land management systems has been identified. To
determine the possibility of application in the territory of the DPR, four main models of land management
in foreign countries using different administrative systems — Napoleonic, German, Scandinavian, English-
are analyzed, and the formation of a unified concept of cadastral registration of the Russian Federation is
considered. The paper describes the features of three-dimensional systems of registration of cadastral objects
of individual States. Identified deficiencies in the implementation of three-dimensional inventory of the
existing databases of information about land. On the basis of the considered approaches, the ways of solving
some problems of the DPR land resources management system are proposed.

Key words: land cadastre, land, land management, property rights, registration system.
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HAUHDHAIbHOH AKAIIEIN CTPOHTENbGTBA W APKHTENTYPbI

VK 536.2.022

H. U. BATUH, LLI. T. CYJITAHOB, A. A. KPYIMTUHA

®TAQY BO «Cankr-Metepbyprekuit nonutexHuueckuin yhusepcutet Metpa Bennkoro»

CPABHEHME TEMJIOU3OJIALLMOHHbBIX XAPAKTEPUCTUK
NEHONOJIMN3OLMAHYPATA (PIR), MUHEPAJIbHOW BATbl, KAPEOHA
N ASPOrENS

AnHoranus. XapaKTepUCTUKU TeIJIOM30IAIMOHHOr0 MaTeprala B OCHOBHOM OIIPE/EJIAIOTCS ero TEIJIONPo-
BOJIHOCTDBIO, KOTOPAsl 3aBUCHUT OT IJIOTHOCTU MaTepuasa, IOPUCTOCTH, COAEPKAHUS BJIArU U CpefHel pas-
HOCTH TeMmmeparyp. B mannoi paGote mpecTaBIeHbl Pe3yIbTaThl IKCIEPUMEHTATbHBIX NCCIEM0BAHUN KO-
s ULEHTa TEIIONPOBOHOCTY MUHEPAJIBHON BAThI, IIEHOIIOJMU30IUAHYPATHOIT TIeHbl, KapOOHa U a9poTeist
B CTAI[IOHAPHOM TEIIOBOM peskmMe. IloKkasaTesn TemIon30IsIni OpefesisioT Ha III0OCKOM 00pasite ¢ mo-
Moribio pubopa ITUT 2.1. Pe3yasraThl H0KHB IMETH OOJBIIOE 3HAYEHHE JIJIST TPOMU3BOANTENEH MaTepH-
aJI0B, BJIAJIETBI[EB 3MaHUI U AN3allHEPOB TIPH BHIGOPE MOAXOMSNINX TEIION30SAIMOHHBIX MaTEPHAIOB 1
TPaBUJIBHOM TIPOTHO3MPOBAHWY TETIJIOBBIX M 9HEPTeTHYeCKNX XapaKTepUCTUK 3/[aHNH 1 X aHeproaddex-
TUBHOCTH.

KioueBblie coBa: TEIION30ISITHOHHBIH MaTepuaJi, IIEHOIIOJINN30NaHypaT, MUHEPAJIbHAA BaTa, TCIIJIOIIPO-
BOJAHOCTbD, ad9pOT€Jib, Kap60H, TEIMJIONPOBOAHOCTD, CTPOUTETBCTBO.

BBEOEHUE

CrpouTtesbHasl OTpacab Pa3BUBAETCS IO ITyTH CHIZKEHHS PAcXojla MaTepUalIoB M TPYAOEMKOCTH, COKpa-
IEHUST BPEMEHHBIX U (DMHAHCOBBIX 3aTPaT Ha CTPOMTENbCTBO 3aHuil [1—4]. Haubosee appeKTHBHBIM CIIO-
cobOM pellleHrs OTMMMCAHHBIX BBINIE MTPOOJIEM SIBJISETCS UCIOIH30BAHUE BHICOKOIMPEKTUBHBIX TEILIION30-
JSAIUOHHBIX MAaTepPUasoOB B cTpouTenbcTBe. Cerons K aHepTO3(h(hEKTUBHBIM TEMJIOU30ASIINOHHBIM
MarepuaiaM OTHOCSTCS YTEIJIUTEIH, KOTOPble UMEIOT TEIIoNpoBoaHoCcTh He Gosee 0,06 Br/(m-°C).

B nacrosiee Bpemsi [5—7] B pasiHyHbIX OTPACSX MPOMBIIIIJIEHHOTO TIPOU3BOJICTBA, U B TOM YHUCJIE CTPOIi-
WH/YCTPUH, BEJIETCS TIOMCK BBICOKOTEXHOJOTUYHBIX TEMJIOU30JUPYIONIUX MATEPUAJIOB, TIPEBBIIIAIOIIUX 110
TEIUIOU30JISIIHOHHBIM CBOMCTBAM HamboJiee PacpoCTpaHEHHbIE YTEITUTETH — MUHEPalbHas BaTa U 9K-
CTPY3UOHHBIH TIEHOMOJUCTUPOJ. B TO JKe BpeMs 9TW MaTepHUasbl JOJKHBI XapaKTePU30BAThCS HU3KUMHU
[IPOU3BOJICTBEHHBIMU 3aTPaTaMu, 00J1afaTh BOMO- U MOPO30CTOUKOCTBIO, MEXaHIMUYECKOH TIPOYHOCTHIO, KO-
JOTHYIHOCTHIO U MOKAPOOE30TACHOCTDHIO.

MuHepasbHas BaTa — TEIJIOM3ONSIMOHHBIN MaTepual, cyniecTByomuii Ha peiake ¢ 1937 roxa. baaro-
Jlapsi BBICOKUM TETJIOU30JISIIMOHHBIM CBOWCTBAM JIOJITOE BPeMs He MMeJl KOHKYPEHTOB. M ckitounTenbHbIe
TEPMUYECKIE U aKyCTUYEeCKUE CBONCTBAa MUHEPAJIbHOI BAaThl 0OYCJIOBJIEHBI MATOM M3 BOJIOKOH, KOTOPBIi
IpeI0TBpAIaeT IBWKEHNUE BO3/IyXa, U UHEPTHBIM XUMUYECKUM COCTABOM MHHEPATbHOU BaThl. /lesio B ToM,
9TO MUHEPaJbHasl BaTa XOPOIIO BIUTHIBAET BJIATY, TIO9TOMY /Il YMEHBIIEHUS KOJIMYECTBA MOTJIONIEHHOMN
BJIATH ¥ CBSI3BIBAHUS KOMIIOHEHTOB BOJOKHA MPOMUTHIBAIOTCS CTIENNANLHBIME OPTaHUYECKUMHI T00aBKa-
Mu. ITU 106aBKH, KaK 1 BCE OPTAHNYECKUE BEIECTBA, SIBMSIIOTCS JETKOBOCTLIAMEHSIONTUMHUCS. deM TIoT-
Hee UCIONb3YeTCsT MUHEPANbHAs BaTa, — TeM GOJIbINe B Hell OpraHndeckoro BemecTa. Hanbomee Toprovas
MITHepaJbHas BaTa UCTOJAb3YeTCS IJISI TEIIOM3O0JAINHN TIJIOCKUX KPBIII U B Ka9eCTBE OCHOBBI COH/IBUY-TIA-
Heseir [8-9] (puc. 1).

PIR mmTa Ha OCHOBE TTONMU30IMAHYPaTa KaK TEIJION30IUPYIOIUN MaTepuasa ¢ OTHUM M3 CAMBIX HU3-
KMX TIOKasaTesiell TeTUIONMPOBOIHOCTH UCTIOTb3yeTcst Bo BceM mupe. [lenononuyperan (PUR) u menomomnu-
usorumanypar (PIR) (puc. 2) npencrasasior co6oil ABa KJacca POACTBEHHBIX TOJUMEPOB, MOJTyYaEMBIX 110
PEAKINY HeCKOMbKNX KOMIOHeHTOB. PIR mMeeT Gosiee BBHICOKME OTHE3ANTUTHBIE CBOMCTBA, YeM Y TPaIHIN-
OHHOII mosmyperaHoBoil nsoasiuuu. Pabouas temmeparypa PIR gocturaer 140 °C, Torga kak PUR mosxker
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Pucynoxk 1 — Tumsl MuHepaabHOI BaTHL. Pucynok 2 — Tune! menononunsornuanypara (PIR).

MCTIOIb30BaThCs TOIbKO npu Temmepatype nuke 100 °C. Kak PUR, Tak u PIR obmagaoT BHICOKUME BJia-
TOCTONKMMY Ka4ecTBAMHU M MPAKTUUYECKW MapOHENPOHUIaeMbl. OTIBIT CTPOUTENBCTBA 32 MOCJHEHIE JECATH
JIeT TTOKA3bIBAET, YTO NCIOJb3yeMble CIH/BUY-TIaHeau 1 Terionsdodimonsbie nTsl u3 IIITY (PUR u PIR)
Ha CETOMHSIIHUI JeHb SABJSOTCS Hanbosee a(hEeKTUBHBIMEA U TIEPCHEKTUBHBIMU C YIETOM MPOCTOTHI UX
MOHTaKa 1 MUHUMHU3AINHN 3aTParT, TakyKe ¢ yIeToM aHeprocOepeskenus [10—11].

Asporenb u kapOOH — MaTepuabl,
HEJI0CTATOYHO XOPOIIO U3y4YeHHBIE U,
MPEJNONT0KUTENTHHO, CMOTYT BBITEC-
Huth PIR u MunepanpHyto Baty c Ju-
nupytormux mect (puc. 3). B paborax
[13—-16] mpoBoawMICcs CpaBHUTETHHBIN
aHanu3 (HU3NYECKUX TTapaMeTpPOB |
BBISIBJIEHBI HEKOTOPBIE MTPEUMYIIECTBA
U HEeIOCTATK! KasKJO0TO U3 pPaccMaTpH-
BaeMbIX BUJOB yTEILIUTEJEN.

Pucynok 3 — Kap6oH u asporeJib. Nmeercs psa (pakTopoB, KOTOPHIE

HEOOXOAUMO YUHUTHIBATD [PH PACCMOT-

PEHUY BO3MOKHOCTH MCIOJb30BAaHUS TeX WJIM WHBIX BUAOB Terion3osanuu. OJHUM U3 HUX SABJSETCS MO-

’KapHasl OMAaCHOCTh CTPOUTEJIBHOTO MaTepuana. IlokapHas omacHOCTH OIEHUBAETCS IO PA3JIMYHBIM MO-

JKapHO-TEXHUYECKUM XapaKTEePUCTUKAM, TAaKUM KaK: TOPIOYECThb, PACIIpPOCTPaHeHUEe TJaMeHU MO

MOBEPXHOCTH, ABIMOOOPA3yIOmas CocoOHOCTh, TOKCUYHOCTD M BOCIIaMeHAeMOCTh. COBOKYIIHOCTD 3TUX

MOKa3aTeneil MO3BOJISIET TPUCBOUTH JI0OOMY CTPOUTETHHOMY MATEPHUATY OTPENeTeHHBIN KIacc MoKap-
HOU omacHocTu. B crarhsix [17—18] npoBoautcs onenka noBepenus PIR mpu moxape.

Ienb craTbu — ONpPENEJNUTD MO PE3yJbTaTaM MCIBITAHWI MaTepua ¢ HAaUIYUYIIUMU TETJION30SAIMOH-
HBIMU TOKa3aTeJIIMU.

METOAbI

CyIIHOCTh METO/a 3aKJII0YAeTCs B CO3/aHUM CTAI[MOHAPHOTO TEILIOBOTO MOTOKA, MPOXOIIIETO Yepes
IJIOCKUI 0Opasell onpeaeseHHON TOJMIUHBL U HAPABJIEHHOTO MEPNEHMKYIAPHO K JUIEBbIM (HanboJb-
MKUM) TpaHsaM 00pa3ila, U3MEPEHUH IIOTHOCTH 9TOTO TEIJIOBOTO TIOTOKA, TEMIEPATYPBI MPOTHBOIOJIOXK-
HBIX JIMIIEBBIX TPAHEN ¥ TOJIIIMHBI 00pasiia.

WccaepyeMble MaTepUalbl:

* IJIUTHI MUHEPATbHOM BaThl pasMepamu 250x250 MM u TosmuHOi 50 MM;

» muthl PIR pasmepamu 250x250 MM u ToumquHo# 50 MM ¢ ABYCTOPOHHEH 0OJUIIOBKOI aJllOMUHHEBOI
dosbroit TonmuuOM 50 MKM;

o mwinthl PIR pasmepamu 250x250 MM 1 ToutiuHoit 50 MM 6e3 00JHIIOBKY;

o miuthl PIR pasmepamu 250x250 MM u toumquHo# 30 MM ¢ ABYCTOPOHHEH 0OJUIIOBKOI aJllOMUHHEBOI
dosbroit TonmuuOM 50 MKM;

o mwinthl PIR pasmepamu 250x250 MM 1 TouiquHoit 30 MM 6e3 00JHIIOBKY;

* I[JIMTHI a9POTeJis;

* IINTH KapOoHa.

TernonsosiMOHHBIE MATEPHAJIBI [IPECTABIEHBI HA PUC. 4.

Hopwmatusnbie poxkymenTsi: TOCT 7076-99 Marepuainsl v uzgenust crpoutesbHbie. MeTos onpenedie-
HUSI TEMJIOMPOBOHOCTH U TEPMUYECKOTO COIPOTUBJIEHUS TIPH CTAIMOHAPHOM TEIJIOBOM PEXKIME.
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CpaBHeH1e TeNNOM3ONALUOHHBIX XAPAKTEPUCTMK NeHononuusoumnanypara (PIR), muHepanbHoit Batel, kap6oHa u asporens

PE3VJIbTATblI U OBCYXOEHUE

TenaompoBOHOCTD TETLIONU3OMSITHOHHBIX Ma-
TEePUAJOB ONpeAeNsANr ¢ TMOMOIIbI0 npubopa
IMNT-2.1 (OO0 «U3Tex») (puc. 5) mo TOCT
7076-00 mpu cpenueil Temmeparype obpasia
(25 £ 1)°C.

Ionyyennble pe3yJibraThl IPUBELEHbl B TabIu-
1e.

BbIBOAbI

Pucynok 4 — Kap6on u asporeb. B pesyabrare ncubiTanuii ObLIN ONMpEAESEHbI
MaTepUAJBI ¢ Hanboiee HU3KOH TETIOMPOBOIHO-

Ta6muua — OrnpeesieHne TEMIONPOBOAHOCTU 0OPA3I[0B MATEPUAJIOB
MuHepaabHOiT Barhl, PIR, kap6oHa u asporess

W (BbicylIEeHHBIE)
O6paszern t,=25°C
T 2.1

Munepanbnas Bata p = 130 xkr/a’, § = 50 MM 0,0351

Munepanbnas Bata p = 130 kr/m’, § = 50 MM 0,0331

PIR ¢ 06m110BK01 13 Bobru, 8 = 50 Mmm 0,0220

PIR ¢ 06;m1108K0# 13 (osbru, & = 50 MM 0,0210

PIR 6e3 o6au1oBku, § = 50 Mm 0,0242

PIR 6e3 06au1oBku, § = 50 MM 0,0239

PIR ¢ 06m110BK0i#t 3 Gosbru, d = 30 MM 0,0200

PIR ¢ 06m10BK0it 13 Gosbru, § = 30 MM 0,0227

PIR 6e3 o6auoBku, 8 = 30 MM 0,0244

PIR 6e3 o6uroBku, 8 = 30 MM 0,0242

Kap6own, § = 2 mm 0,0140

Kap6on, § = 2 MM 0,0100

Kap6om, § = 2 mm 0,0110

Aaporeib, § = MM 0,0163

Pucynok 5 — IIpuGop st onpeeneHus Terio- Aaporeiib, § = MM 0,0152
nposognocty IINT-2.1. Asporeib, § = MM 0,0167

CTBIO — TLIUTHI KapOoHa ¥ asporesisi. TIaTebHBIA aHAIN3 JTUTEPATYPHI TIOKA3BIBAET, UYTO BMECTE C MOTe-
peil TEeIION30MSIIIMOHHOI CIIOCOOHOCTH MUHEPAJbHOU BaThl IIPU HaMOKaHWK U roptodectu PIR-maneseit
9TH JIBa MaTepHaJjia BIIOJTHE CHOCO6HH 3aME€HUTH Ha PBIHKE MUHEPAJIbHYIO BaTy U IaHEJN U3 TIEHOIIOJINU-
30lManypara.
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IMMOPIBHAHHYA TEIIJIOI3OJAIINHNX XAPAKTEPUCTUK
HIHOIIOJII3OUIAHYPATY (PIR), MIHEPAJIbHOI BATU, KAPBOHY 1
AEPOTEJIIO

DOIAOY BO «Canxr-Ilerepbypsbkuii mositexuiunuii yuisepcuter Ilerpa Beankoro»

Anorauis. XapaKTepUCTHKHU TEII0i30IiIIHOTO MaTepialy B OCHOBHOMY BH3HAYAIOThCS FOTO TEILTIONPOBII-
HICTIO, sIKa 3aJIe)KUTh Bi/l MIIJIBHOCTI MaTepiay, HOPHCTOCTi, BMICTY BOJIOTH i CEPeAHBOI PI3HUII TEMIIEpPaTyp.
V paniii poGoTi NpeacTaBiIeHi pe3ybTaTy eKClePUMEHTANbHUX A0CHIIKeHb KoedillieHTa TerIonpoBifHOCTI
MiHepasbHOI BaTH, MHOMOIi301liaHyPaTHOI THHH, KapOOHY i aePOTENTIO y CTAI[IOHAPHOMY TEILIOBOMY PEKUMI.
[TokasHmKHN TenJI0i30 Al BU3HAYAIOTh Ha TJIOCKOMY 3pasky 3a pomomoroio npuiaany [1IT 2.1. Pesyasratn
TMOBUHHI MaTH BeTMKe 3HAYEHHS /7T BUPOOHWKIB MaTepiamiB, BIaCHUKIB Oy/IiBesb i qu3aiinepis mpu BuGopi
Bi/ITIOBITHIUX TETJIOI30IAIINHNX MaTepiaTiB i MPaBUIbHOMY MPOTHO3YBAHHI TENJOBUX i €HEPTeTHYHNX Xa-
PaKTepUuCTUK Oy/iBesb i IX eHeproeeKTUBHOCTI.

Kaiouosi cioBa: Tensoisonsiiiinuii Matepias, miHomoii3oniaHypar, MiHepaJbHa BaTa, TEMJIOMPOBIHICTD,
aeporesib, KapboH, TEIIOTPOBIAHICTD, OYAIBHUIITBO.

NIKOLAY VATIN, SHUKHRAT SULTANOV, ANASTASIA KRUPINA
COMPARISON OF THE THERMAL INSULATION CHARACTERISTICS OF
POLYISOCYANURATE FOAM (PIR), MINERAL WOOL, CARBON FIBER AND
AIRGEL

St. Petersburg Polytechnic University of Peter the Great

Abstract. The characteristics of the heat-insulating material are mainly determined by its thermal
conductivity, which depends on the density of the material, porosity, moisture content and average
temperature difference. This paper presents the results of experimental studies of the thermal conductivity
of mineral wool, polyisocyanurate foam, carbon and airgel in a stationary thermal regime. Thermal insulation
indicators are determined on a flat sample using the PIT 2.1 device. The results should be of great importance
for manufacturers of materials, building owners and designers when choosing suitable heat-insulating
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CpaBHeH1e TeNNOM3ONALUOHHBIX XAPAKTEPUCTMK NeHononuusoumnanypara (PIR), muHepanbHoit Batel, kap6oHa u asporens

materials and correctly forecasting the thermal and energy characteristics of buildings and their energy
efficiency.

Key words: heat-insulating material, polyisocyanurate foam, mineral wool, thermal conductivity, airgel,
carbon, thermal conductivity, construction.
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MHHOBALMOHHBIE TEXHOJIOT'MU U YNPABJIEHUE CTPOUTEJIbCTBOM

Annotamys. [{udpoBble TeXHOIOTHN BHEAPSIOTCS IPAKTUUECKU BO Bee cephl Hallell *KU3HU, KOJIOCCATb-
HBIMU TeMTaMu Habupast 060poTsl. OIHAKO NCIOMb30BaHNE HH(HOPMAHOHHBIX TEXHOJIOTHH B CTPOUTEIH-
HOIl MHAYCTPUH He HACTOJBKO 3(D(HEKTUBHO B CBS3M C MHOYKECTBOM CYIIECTBYOIIHNX OapbepoB. IIpersit-
CTBHUEM B TEPBYIO OUEPEND SIBJSETCS TO, YTO MEePeKBATH(BUKAINS PAOOINX, U3yUeHNe HOBEHIITNX TEXHOTOTHI
TpebyeT GOTBIINX 3aTPAT, KOTOPbIE HE BCE KOMIIAHUN MOTYT cebe MO3BOJIHUTh. B TaHHON cTaThe IpoaHaIn-
3MPOBAHO CETOAHSIIIHEe TT0JN0KeHNe TN(POBU3ANUH B YIIPABIEHNH CTPOUTENBCTBOM U PACCMOTPEHBI HEKO-
TOpbIe Gapbhephl, MEIIAIOIIIe MOTHOTIEHHOMY BHEAPEHUIO TEXHOJIOTHH.

KiioueBbie cioBa: I/IH(I)OpMaHI/IOHHbIe TEXHOJIOTNY, CTPOUTE/IbHAS IIPOMBIINIJIECHHOCTD, YIIPpABJICHNUE CTPOU-
TEJIbCTBOM.

BecrniepeGOAHBII MOTOK TaHHBIX U KOMMYHUKAIIMM HA KaXKIOM 3Talle CTPOUTEIBHOIO MPOEKTa HEOOXO M-
MBI JIJIs YCIIEITHOTO yIpaBjieHus npoektaMu. VX o6paboTka ¢ UCIoab30BaHHEM NH(GOPMAIIMOHHBIX TEXHO-
JIOTHH 1103BOJIsTeT 9 (PEKTUBHO CBSI3BIBATh U YIIPABJSTDH JaHHBIMH, [PEO0IEBast OOIHe HEJOCTATKA B CTPO-
UTENbHON 00aCTH, TaKWe KaK 3a/epKKa TPOEKTOB, HedDHEKTUBHOCTD TAHHBIX, HAPYIIEHNE CBSI3U U
OIOKETHBIN JePUIT.

IT-TexHOMOTMM SABASIOTCS Ba’KHBIM 3BEHOM B CHCTEME€ BHYTPEHHETO KOHTPOJIS OpraHU3alueid.

[TepenoBbie cTpouTeNbHBIE KOMIAHUU YK€ TMOHUMAIOT, KAKYI0 MOJbh3y MOTYT MPWHECTH WHBECTUIINH B
HalpaBJeHuU MU(POBU3AINN U ABTOMATH3AINN TIPOIECCOB yipaieHnus. HecMoTps Ha 970, y GOJIBIINH-
CTBa CTPOMTEJbHBIX OPTaHU3ANMI Ha CETONHSITHUI JIeHb OTCYTCTBYeT BbifiesienHoe IT-moxpasnenenue.
Wx 3aMeHOil BBICTYTAIOT OAWH WM HECKOJBKO MPOrPAMMUCTOB, PENIAONINX BCEe BO3HUKAIOIINE BOPOCHI.

BoJsiee mMpoABUHYTHIE KOMIIAHWU B CBOEH [ESITEJbHOCTU TPUMEHSIOT [P-TeedoHno, 06ecneynBaoyo
TesneOHHON CBI3bI0 yaaseHHbie obmacT. KaHama cBS3M MOKHO OPTAHU30BATH MOCPEACTBOM TEXHOJIOTHIT
WiMAX u 3G. Ucnonb3yst ske VIHTepHET, Bce yAaleHHbIE MIOMAAKN 00beIMHSIIOTCS MEKIY CoDO0it mocpes-
ctBoM VPN ¢ ATC B nenTpasibHOM oduce, 1 KOJNJIETH UMEIOT BO3MOXKHOCTD TIOJI€PKUBATD CBA3Db JIPYT C
ApyTOM coBepinenHo GecrmaTHo. TomyssipHa Takke B CTPOUTENBHOM OM3Hece BUIEOKOH(DEPEHTICBS3D: OHA
COKPAIIAeT PACXOBI Ha KOMAHANPOBKY COTPYAHUKOB, MO3BOJISIET TIPOBOIUTH BEOWHAPHI B PEKMME OHIIAIH.

MoxHO cKa3aTh, YTO COBPEMEHHYIO CTPOUTENBHYIO MJIOMAAKY MOKHO MMEHOBATh KaK MUHU-O(UC, KO-
TOPBII MpeIIIoNaracT HaJludie BICOKOT0 ypoBHsI IT-00CayKUBaHUSI.

CrpoutesibHble MEHEKEPhI OPraHU3YIOT W KOHTPOJUPYIOT HEJIble CTPOUTENbHBIE OPUTAIbl. DTH CIie-
[UAJTUCTHI KOHTPOJUPYIOT KOMAHIBI, YTOOBI 00€CIIeYnTh KaueCTBEHHOE M CBOEBPEMEHHOE 3aBepIIEHe
mpoekta. biopo cratuctuku tpyna CIIIA mporHO3mpyeT, 4TO 3aHATOCTD /I PYKOBOAUTENEH CTPOUTEb-
HBIX npepnpusaTuil yseauuntes Ha 11 % ¢ 2016 mo 2026 rop, 4to Bbile, YeM B CPEHEM T10 CTPAHE 110 BCEM
npodeccusm [1].

CoraacHo koHlenuu VucTUTYTB yrpaBiaenus npoektamu (PMI), yrnpasienne npoekTaMu — 3TO <HC-
KYCCTBO HAaIlPaBJEHUS M KOODAMWHAINN YeTOBEYECKUX M MaTePHATbHBIX PECyPCOB Ha MPOTSIKEHUU BCelt
JKU3HU TIPOEKTa C MCIIOJIh30BAHNEM COBPEMEHHBIX METOZIOB YTIPABJEHI I TOCTIKEHUS 3apaHee oIpejie-
JIEHHBIX TeJiel, CBSI3aHHBIX € MacIITabaMu, CTOMMOCTBIO, BpeMeHeM, KaueCTBOM 1 ydacTuem» [2].

Ha camoMm ¢dbyHAaMeHTaJIBHOM ypOBHE yTpaBJIeHIE CTPOUTEIbHBIMI IPOEKTAMHU OTBEYAeT 3a IITaHUPO-
BaH¥e, KOOPANHAINIO ¥ BHITIONHEHNE CTPOUTEIHLHOTO MPOEKTA, OY/b TO CETbCKOX03sTHCTBEHHBIH, KO,
KOMMepUeCKH, MHCTUTYIINOHATBHBIN, TPOMBIIIICHHBIN, TPAKAAHCKIH U 3KOJTOTUIECKIH.
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YipaBiieHue CTPOUTEbHBIMU TTPOEKTAMK O0OBIYHO BKJIOYAET B ceOsi CIOKHBIE 3a/[a4l, KOTOPbIE MOTYT
PE3KO MEHATHCS B 3aBUCHMOCTH OT BBITIOJHSIEMON PabOTHI, U /st 3TOTO TPEOYIOTCS CUJIbHBIE HABBIKK 001IIe-
HUs, TyOOKMe 3HAHKMS MPOIecca CTPOUTENBCTBA U CIOCOOHOCTD PelaTh MpobjaeMbl. YpaBjieHue CTpou-
TEJbHBIMU MPOEKTAMU SBJSETCS CJAOKHOM 061acThIo, Tpebyloniell 3HaHU BO MHOTUX Pa3IM4YHBIX objac-
TAX, TAKUX KaK (PUHAHCHI, TIOCPEJAHUYECTBO, TIPaBO, OU3HEC W, KOHEUHO XKe, B 06JacTh HH(POPMATMOHHBIX
TeXHOJIOT U,

B nociepnue rogpt 8 Poccun mosiBUIIMCH TIPOEKTHBIE GAHKM, OHU OXBATHIBAIOT 06J1aCTh B3aUMOJEHCTBUS
¢ 3aKkazuukaMu u napraepamu. CBoero poja, 310 HHTEPHET-IIATGOPMBI, TIpe/Iaraoime cBOGOAHBINA 00-
MeH CTPOUTEJbHBIMU JAHHBIMU. TakiKe poccuiickue CTPOUTENbHbIE KOMIIAHUN HAYalu YYaCTBOBATb U B
3JIEKTPOHHBIX TEHJEPaX, KOTOPble 3HAYMTETHHO IKOHOMST CPEJCTBA U JIEJAI0T MPOIlecC TOProBaU GoJiee
MPO3PAYHBIM.

Crout OTMETUTH, 4TO pa3BuThie IT-TeXHOJOTHK B 00JIACTH CTPOUTEIHCTBA Ha 3alaje pacnpocTpaHe-
HBI yKe 3HAUYUTEJIbHO /10JToe BpeMs, /711 Poccun ske-3T0 HOBU3HA. J{JisT TIPeo/I0JieHIs] OTCTaBaHUS OT 3apy-
GeXKHBIX CTpaH B 06JacTU BHEAPEHUS WHGOPMAIMOHHBIX TexHomoruii Muuctpoit PMD nmpuctymui K BHe-
JPEHUI0 TeXHoMoruu nHpopmarmonHoro Mozpeuposanus sganuii (BIM — Building Information Modeling)
B 00J1aCTU TIPOMBIIIIJIEHHOTO U TPaKIaHCKOTO CTPOUTEbeTBA. [ist cpaBHeHus1, B Beimnkobpuranuu o6si3a-
TeJIbHBIM TpeboBaHMeM JIJId Toc3akasa cuntaercs npumenenne BIM-texnomnoruii. B CIITA gaxe paspabo-
TaHa Cllel[MalbHas HOpMaTUBHas 0asa, mojpaep:KuBaoiias npuMererre BIM [3].

Vcnob3oBanue TPOrpaMMHOTr0O 00ecTieueH st JIJIsT YIPABJIE€HUSI CTPOUTETBCTBOM U APYTUX IUPPOBBIX
WHCTPYMEHTOB (hOPMUPYET OCHOBY JIJIsI YIIPABJIEHUS BCEMU aCEeKTaMHU CTPOUTEJNbHOTO Tpoiiecca. [Tommu-
MO 06a30BBIX 3ajiay ylpaBjieHus: npoekraMu-1T, TakKe BBITOJHSAIOT U Pa3JndHble QYHKIMH, B TOM YHCTIE
MJTAHOBOE BBICTABJIEHUE CYETOB 32 BPEMs, BAPUAHTHI BLICTABJIEHUS CUETOB, MHCTPYMEHTBI JIJISI COBMECTHOM
paboThl, HaCTparBaeMble OTYETHI M APYTHe OU3HEC-MHCTPYMEHTHI, KOTOPble 3HAUUTENbHO MOBBIMIAKT 3(-
(heKTUBHOCTD PabOTHI CTPOUTETBHON (UPMBI, HAIIPUMEP, KPYITHOMACIITAOHBIX CTPOUTEIBHBIX U HH(ppPa-
CTPYKTYPHBIX MPOEKTOB.

Buenpenue IT B obucHyo paGoTy B OCHOBHOM IIPEJIIONAracT aBTOMATH3AINI0 PYTUHHBIX 3a/1a4, B TOM
urcjie 0OMeHa CTPOUTENbHOW JOKyMeHTaueld B udpoBoM Bujie. PasjimuHble TUIIBI WHCTPYMEHTOB TIPO-
IPaMMHOTO 00€eCTieueHrsI MOTYT BBITIOJIHSATh MHOKECTBO 3aj1au: OI[EHKA CTOMMOCTHU TIPOTPAMMHOT0 obecrie-
YeHUsI, OI[EHUBAHUE CTOMMOCTH PaboT Mo 00beMy, yIpaBeHUe TPOTPaMMHBIM 00eciedeHUEM, IPOrpaMMa
MOKET paccuyuTaTh 0ObEeMBI 10 JaHHBIM Yeprexeil. O6aacTb e, KOTopas PacTeT U PasBUBAETCs ObICTpee
apyrux, — ato HTepHer.

Onnaxo npumenenue I'T B cTpouTesbHON OoTpacin He ABJsgeTCS TaKuM 3(M(HEKTUBHBIM, KaK B APYTHUX
orpacisix. Haubosee 3ameTHble TIPO6JIEeMbl BOSHUKAIT B MHCTPYMEHTAX MPOTPAMMHOM U MH(MOPMAIIMOH-
HOU KOMMYHHUKAIMU. JTO CBS3AHO C TEM, UTO IIPOrpaMMHOe 00ecIieueHIe He OPUEHTHPOBAHO HA MPOEKT U
BBITIOJTHSIET TOJIBKO OJHY KOHKPETHYIO 3a1auy. IHOeKTUBHBIN 00MEH MaHHBIME B TaKUX YCJIOBHSIX HEBO3-
MOJKEH.

Ho necmorpst Ha 910, ucnosibzoBanue [T B cTponTeIbHON NHAYCTPUHN CTPEMUTEIHHO PACTET, 1 B OCHOB-
HOM ucnonbayiorcs npusiokenus: Office, cucrempr aBTomarusupoBaruoro npoektuposanust (CAD), mpo-
TPaMMHBIE CPE/CTBA, B TOM YHCJE PACYET C TIOMOIIBIO ITPOrPAMMHOTO 00eCIIeUeH s, PACUETHBIX TPOTPAMM
U KOMMYHUKAI[MOHHBIX ceteil. Hanbosee pacrmpocTpaHeHHbIE, KOHEYHO, CTAHAAPTHBIE O(UCHbBIE TIPUIOKE-
Hus. [[puMeHeHre aBTOMATU3AINHU JIeJTONPOU3BOACTBA MOKET MOBLICUTH 3(D(HEKTUBHOCTH BHYTPEHHETO
yIpaBjaeHus U ctouMocTh ynpasienus. CAD mcmonmb3yeTcss OYTH BO BCEX CTPOUTENbHBIX KOMIIAHUSX, 1
GoJibIIast YacTh U3 apXUTEKTOPOB nMeeT HekoTopbie MpoayKThl CAD. CTOMMOCTD MPOEKTa MOXKET OBITh
3aJ0KeHa B OOJIKET ¢ TIOMOIIBIO TIPOTPAMMHOTO 00eCIieUeH s OI[eHKH 3aTpar. To €CTh, COrJIACHO 00beMaM
IPOZIaX, TEHAEPHON JOKYMEHTAIUU U C YIETOM COOCTBEHHBIX BO3MOKHOCTEH, BO3MOKHOTO PHCKa, YIaCT-
HUK TPOJIAK MPECTaBAsIeT KOHKYPEHTHbBIE CTABKHU, TIEHBI ¥ OONIYIO TEHY MPEITOKEHNUSI.

Cpenu 6apbepoB MOKHO BBIIETUTH CJIEAYIOTINE:

— OCyllecTBJIeHMe Pa30BBIX IIPOEKTOB,

— (¢parmenTanusa orpaciy,

— OTCYTCTBME JIMJEPCTBA CO CTOPOHLI KJIMEHTOB,

— HU3KUN ypOBEHb OCBEJOMJICHHOCTU O TEXHOJIOIUSAX U HOATOTOBKU KaJ[POB,

— HeoOXOMUMbIe aBAHCOBLIE WHBECTHIUH,

— TEKyIMe PacXo/bl Ha TEXHUYECKOe OOCAYKUBAHNE U COMPOTHBICHNE N3MEHEHUSIM.

[l pasBuBalIOIIUXCA CTPaH TaKXke XapaKTepeH HeJoCTaTOK KaJipos /g ynpasienus IT, Hepocratou-
HOE KOJWYECTBO TEJEKOMMYHUKAITHOHHON MH(PPACTPYKTYPHI, U caMasi BaKHast POOIeMa — BBICOKAs KOM-
MHIOTEPHAS HETPAMOTHOCTD PabOTHUKOB.
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K. A. Psbosa, B. B. ®unonuy

HerpamoTHOCTb mpejnosaraeT HU3KUNH ypoBeHb 3HAHUN B oOsactu IT-TeXHOMOTHH, OJIHAKO IS TIpe-
OJI0JIEHUST ATOTO Gapbepa CyIeCTBYeT elle ojiHa mpobeMa — BbICOKas CTOUMOCTh. A TakxkKe CTpaX MeHe/Ke-
POB BKJIQJIBIBATD JIEHBTH B Pa3BuTHE, 00yUeHNE, B MOBbIIIECHIE KBaTUpUKAIUU paboTHIUKOB. MOXHO CKa-
3aTh, YTO 3TOT CTPaxX — CTPaX HEOKYIaeMOCTU. Y PyKOBOJAWTeJel HeT yBepEHHOCTH B TOM, IPUHECYT JIM 3TH
3aTpaThl B flalbHENIIIeM BBITOy M 9KOHOMMYECKYIO OT/Aauvy.

Henonsarusie IepBoHavdYaJabHbi€ TTPUYUHBI MHBECTUPOBAHUA 3aTPYAHAIOT UX IPUMEHEHNE B CTPOUTEJb-
crBe. Crapiinne pyKOBOANUTEIM HEOXOTHO MEHSIOT paboune Mporeccsl, 0COGEHHO B TeX CJAyYasX, KOTja OHU
He yOex/[eHbl B TOJyYeHUN HEMEJIEHHDBIX BBITOJ. TAKXKe MPOrpaMMHBIE MPOJYKTI HE Y3KOHAIIPABJIEHDI U
He OPMEHTHUPOBAHBI Ha MPoeKT. Kak yike yrmoMUHAIOCH BbIle, OCHOBHbBIE TUIIBI TIPOrPAMMHOTO 0beciieye-
HUA MHCTPYMEHTA MOTYT PEIINTD TOJIbBKO OCHOBHbBIE 3a/a4 COOTBETCTBEHHO.

Cpenu cTpaTeruii, BbIIEJEHHBIX B 9TO# 00JacTH, €CTh CJAeAYIONINE: YBEJUUYEHIE TOCYIaPCTBEHHBIX 3a-
TpaT Ha WHHOBAI[MOHHBIE TEXHOIOTHH; cofielicTBre 06pasoBanuio B obmactu IT U pasBUTHIO YeTIOBEUECKO-
TO KaluTaja; UCIOJIb30BaHNE WHTEPHET-CUCTEM YIIPaBJIeHUS WHOOPMAIUel sl CONENCTBUS CO3MaHMIO
001X, 3¢ (HEKTUBHBIX CUCTEM TEPEIaYn JaHHbIX; TOMYJISIPU3AINS TPEUMYIIECTB U KOJTUYECTBEHHAS OIIEHKA
BBITOJ OT BHeApeHust IT-cucrem cBsi3u; paspaboTKa MOANTHKY BHeApeHust IT u cTUMyIMpOBaHWE HAJIOTO-
BbBIX JIBTOT C IEJbIO CTUMYJIMPOBAHUA I/IHBGCTI/IHI/IfI oTpacJjn B IT , 4@ TaKJKe IIOBBIIIICHNE OCBCOMJICHHOCTU
MaJIbIX U cpefHux npeanpustuii 06 1T,

CymiectBenHoO# miperpanoii asst BHeapeHus 1T aBiseTcs BhICOKUI yPOBEHD KAUTAJIOBIOKEHWH B KOM-
MbIOTEPHBIE CUCTEMBI U ceTH. TakuM 00pa3oM, 6e3 YeTKOro MOHMMaHUs yJIy4lIeHUs] OPraHu3a[HOHHOM
MIPOU3BOAUTENBHOCTH MEHEKEPBI He CTajqn OBl TPATUTh Ha 3TO JeHbru. Ha camMoM Jejie, B IOJTOCPOYHOIM
MePCIeKTHBE KOMIAHUST MOKET MOTyduTh Oosbiie oT wHBectunuit B IT. TIpobremMbr Takke CBSI3aHBI C He-
XBaTKOW BPEMEHU [IJIsI MOATOTOBKHU MEPCOHANA U M3MEHEHUSIMU B PabOUYUX MPOIECCAX.

st obecrievenust adpdexTuBHOro BHeApeHUsT IT-TeXHOMOTUN TPeOYIOTCSA CIEIUaJUuCThl B 00JIacTH
yIIPaBJIEHUsI CTPOUTETHCTBOM, obmazgaoiue U T-sosmoskHOCTSIME. [[09TOMY BaskHO pa3BUBATh TEXHOJO-
o 00yYeHUsT U MEHSTh TPaAMIIMOHHbBIe paboune mporecchl. Bo3MoxkHA gaxke pazpaboTKa MOJUTHKU BHE-
npeHuss MHGOPMAIIMOHHBIX TEXHOJOTUN: MTPOBOIUTD JIEKINH, u3ydaTh [ T-puiokeHnst Ha MpakTUKe, Opra-
HU30BbIBATD UCCJEOBAHNUS.

s obecrievenust apGHeKTUBHON TEXHONIOTMYECKOM MOJATOTOBKMA MOKET ObITh M3/aH 00s3aTe/bHbIN 3a-
KOH, HPeIyCMaTPUBAIINI exeronHoe obyuerue B obmactu IT U co3maHue cUCTEMbI T€HCTBEHHBIX MPOBE-
pok. Heo6x0MMO OCTAaHOBUTH BBIXOJI Ha PHIHOK HEMPO(ECCUOHATBHBIX KOMIAHWH 110 TIPOrPaMMHOMY 00e-
CTIEYeHUT0, TT03BOJISAS TOJHKO KBAJTU(PUIIMPOBAHHBIM KOMIAHUSIM Y4acTBOBATh B MCCJAEIOBAHUIX IO
MIPOTPAMMHOMY 0GeCTeYeHHIO.

C 1pyroii cTOPOHBI, TOJKHBI OBITh YCTAHOBJIEHBI OTPACJAEBble KPUTEPHH, W KaXK1ass KOMITaHUsI-pa3pa-
GOTYMK MTPOTPAMMHOTO OGeCHeYeH s TOJKHA COOTBETCTBOBATh 9TUM KPUTEPUSIM MPH pa3paboTKe Mpo-
rpaMMHOTO 00ecIieYeHuUsI.

Kpome Toro, oxkupaercst yaydiieHrue BO3MOKHOCTEH TIPOrpaMMHOTO obeciiedeHnst HHCTPYMeHTOB. I1po-
rpaMMHOe obecriedyeHne HHCTPYMEHTOB JIOJKHO ObITh GoJiee CIEMaIu3UPOBAHHBIM, IPOEKT COCPEIOTOUYEH-
HBIM B IUIaHEe BO3MOKHOCTBU NMOMOYb B NPUHATUY pelneHuil. M3-3a ciaboii nHGOPMAIMOHHOMN CBSI3H JIsT
obseruenust a¢HEKTUBHOTO MTOTOKA TaHHBIX HEOOXOIMMO MCIIOJIb30BaTh OHJIATHOBYIO CUCTEMY YIpaBJie-
Hus nndopmanueit. CHavasa HaJAAUTh OHJIAWH AUCTAHIIMOHHYIO CETh JJIsI TOTO, YTOOBI OCYIECTBUTDH
MUPOKOMacITabHbI 0OMeH nH(popMalmeid. 3aTeM HHPOPMAITKS, TPEAOCTABJsIEMast OHJIANH, JOJKHA OBITh
OTCOPTUPOBAHA.

Cy1uiecTByeT MHOTO BHEIIHUX CETEH /st pegocTaBiennss naopmanuu. K coxaieHuno, 6oJbiast 4acTh
PEI0CTaBIEHHON MH(OPMAIMK HAXOAUTCS HAa OyMmare, He OTCOPTUPOBAHA U JOJIKHA ObITH GoJiee TIyOOKO
npopaborana. MHbopMaIs «OHMalH» O3HAYaeT HaJJjiexaliee OOHOBJIEHIE AaHHBIX, a HEe TIPOCTO BBOJ
uHbopmarmu ¢ 6Gymarn B Kommbiotep. Kpome Toro, cdepa npumeHeHrsT nHHOOPMAIIH, TOCTABASIEMON B
pekyMe OHJIAH, J0JIKHA 0XBAThIBATh KaK/blil aclleKT B CTPOUTEILCTBE, HEe OrPaHMYMBAsdCh 1I€HOH Ha TO-
Bapbl, 0COOEHHO HA MaTEPUAIBL.

IT TpanchOpMUPYIOT METOABI PAOOTHI CTPOUTENBHOM OTpACTH, U HJATOAAPS TAKUM CIEMATH3NPOBAH-
HBIM IIpolieccaM, kak BIM, cTtaHoBUTCA BO3MOKHBIM IIAHUPOBAaHUE, IPOCKTUPOBAHUE U CTPOUTEILCTBO
IIPOEKTA, C YIETOM TaKUX BAKHBIX (PaKTOPOB, KAK MATEPUAJBI U JOTUCTUKA, AfIMIHICTPUPOBAHNE KOHTPAK-
TOB, KOHTPOJIb 3aTPaT U IJIAHUPOBAaHME IIPOEKTA.
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K. A. PAIBOBA, B. B. ®IJIOHIY
IHHOBAILIMHI TEXHOJOTII I YOPABJIHHSA BYIIBHUIITBOM
®/IBOY BO «Pocroscbknit gep:xasuuit ekonomiuuuii yuisepcurer (PIHX)», m. Pocros-na-

Hony

Anoranis. [ludposi TexHOJIOTIT BIPOBAKYIOTHCS TIPAKTHYHO B yci chepy HAIOTO KUTTS, KOJOCATbHUMU
TemnaMu Habupatouu 06epris. OgHaK BUKOpUCTaHHS iH(DOPMaIiHHUX TeXHOJIOTIH B OyAiBesbHiil iHLyCcTpii
He HACTIBKN eeKTHBHO y 3B’SI3KY 3 ypaxXyBaHHSIM iCHYI04nX Oap’epis. Ilepemnikosoio B mepiry 4epry € Te, mo
TepeKkBasiGhiKallis MpariBHNKIB, BUBUEHHS HOBITHIX TeXHOJIOTIl BUMAra€e BeJIMKUX BUTPAT, SIKi He BCi KOM-
natii MOKyTbh co6i 103BoIUTU. Y AaHill cTaTTi NIpoaHaNi30BaHO ChOTOAHINIHIN cTan mudposisalii B
VIIpaBIiHHI OYIIBHUIITBOM i PO3TJISTHYTO Jestki 6ap'€pH, 10 3aBasKaiOTh MOBHOI[IHHOMY BIPOBAIKEHHIO TEX-
HOJIOTiI.

Kmouosi ciora: indopmariiiini Texxomorii, 6yaiBesbHa IPOMUCIOBICTD, YIPABIIHHS OYIiBHUI[TBOM.

KSENIYA RYABOVA, VALENTIN FILONICH
INNOVATIVE TECHNOLOGIES AND CONSTRUCTION MANAGEMENT
Rostov State Economic University (RINH), Rostov-on-Don

Abstract. Digital technologies are being introduced in almost all spheres of our life, gaining momentum at
a tremendous pace. However, the use of information technology in the construction industry is not as
effective due to the many existing barriers. The obstacle, in the first place, is that the re-qualification of
workers, the study of new technologies is expensive, which not all companies can afford. This article analyzes
the current state of digitalization in construction management and discusses some of the barriers that
hinder the full implementation of the technology.

Key words: information technology, construction industry, construction management.
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