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I'namonenxosa E. B. ApXmWTekTypa NapOBO3HBIX
/IeTI0 BeepHOTO TNIIA Ha JKele3HbIX goporax [lampHero
Bocroka B xonne XIX - nagane XX BekoB // Becrnuk
TPaX/JAHCKUX MI>KeHepoB. 2024. Ne 6 (107). C. 5-16.

Kniouesvle cnosa: apxuTeKTypHOe HACTIefMe, YKEe3HO-
TOpOKHAA apxUTeKTypa, Kuraiicko-BocTounas sxenesnas
TIOpOora, MApOBO3HbIE JIETI0, YCCYpUIiCKas sKee3Hast Jopora.

CraTbs NMOCBAIIEHA JKE/IE3HOOPOXKHOI apXUTEKTYpPe
BOCTOYHBIX HAaIlpaBleHMiT TpaHccMOMPCKOI MarmcTpa-
m. PaccMoTpenbl 37ianusa MapoOBO3HBIX JIETIO BEEPHOTO
TUIIA, TOCTPOEHHBIX HAa YCCYPMIACKOI JKe/Ie3HOM opore
n B ropogax Cesepo-Boctoka Kuras, pacnonoxeHHBIX
BRO/b ObIBIIelt KuTaitcko-BocToMHO >Kene3HOI JOPOrn.
Ha ocHoBe paHee HeoIy6MMKOBaHHBIX apXMBHBIX YepTe-
K€ CTaHIMI U 3[JaHMIA, TIOSICHUTEIbHBIX 3aIIMICOK K IIPO-
eKTaM ¥ COXpaHUBIIMXCA (oTorpaduit BpeMeH MepBbIX
7IeT SKCIUTyaTalUy yKa3aHHBIX JIOPOT IpOaHaIM3UpOBa-
HBI aPXUTEKTypPHbIe 0COOEHHOCTY MTAPOBO3HBIX JIETIO, MX
pasMepbl, BMECTUMOCTb; OIIPeMIeNIeHbI TUITBI 0 OPMIIEHS
(acafioB; ONMUCaHO COBPEMEHHOE COCTOSTHIE U OCHOBHBIE
BapMaHTHI MCIIOIb30BAHNA 3[JaHMIA JIETIO.

Tab6m.: 1. Vin.: 10. bubnuorp.: 17 Hass.

Glatolenkova E. V. Architecture of fan-type steam
locomotive depots on the railroads of the Far East in
the late XIX - early XX centuries. Vestnik grazhdanskikh
inzhenerov - Bulletin of Civil Engineers, 2024, no. 6
(107), pp. 5-16.

Keywords: architectural heritage, railway architecture,
Chinese Eastern Railway, steam locomotive depot, Ussuri
Railway.

The article is devoted to the railway architecture of the eastern
directions of the Trans-Siberian Railway. The author considers
fan-type steam locomotive depots built on the Ussuri railway
and in the cities of North-East China. On the basis of previously
unpublished archival drawings of stations and buildings,
explanatory notes to the projects and surviving photographs
of the first years of operation of these roads, the architectural
features of steam locomotive depots, their size, capacity are
analyzed; types of facade design are determined; the current state
and the main options for the use of depot buildings are described.
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Cnasuna T. A. indopmannsa n apxurexrypa // Bect-
HIIK TPOKIAHCKIUX MHDKeHepoB. 2024. Ne 6 (107). C. 17-32.

Kniouesvie cnosa: xocMoc, MCTOPUA, 9K3UCTEHIMANbHbIE
HOTPEOHOCTH YeTOBEKa, KYNbTYpa, IPOdeCcchs apXUTeKTO-
Pa, A3BIK apXUTEKTYPBL, APXUTEKTYPHOE 0OpasoBaHIe.

BBenieHo B 06Mx071 3a0bITOE apXUTEKTYpOBEIAMU T10-
HATUe U3 paspsana HemosnaBaemoro — «Kpacotar. I10
MOHATME PACCMOTPEHO KaK COBOKYITHOCTb 3HAKOB BU3Y-
a/IbHOTO fI3bIKA APXMUTEKTYPDI, Mepefalolux TIOfAM UH-
dopmanyio o 3aKOHax yCTpOICTBa BeemenHoit 1 nnaneTs!
3emnsa — nHbOpPMALNIO, HEOOXOAMMYIO CO3HAHMIO HeTIO-
BeKa /I TIOHMMAaHUsA ero MecTa B Mupe. [umnoresa oTHo-
CUTCS K MaJIO PaspaboOTaHHOMY COBPEMEHHOI CEMUOMIOTH -
eil «9IK3UCTEHIMATIBHOMY TIOfXOAy» [1], HO, uTO BaxHee,
MpUMbIKaeT K ApPEeBHENIINM OTKPOBEHUAM TEOJIOTOB U
¢dunocodos, npusHaBaBIINM IPUCYTCTBUE Bormux Cuit.
Crenana TONBITKA OTBETUTDH Ha BOMPOCHL: KaKas MMEHHO
nHpopManys1 3aKI0YeHa B 3HAKAX aPXUTEKTYPHOTO SI3bI-
Ka, HauMHasA ¢ IpeBHMX XpaMoB? Kakue umocracu oHa npu-
obpeTaeT Py CO3TAHUM YETTOBEKOM «BTOPOIL IPUPOABI»?
Kaxk ona xpauutca B KynbType u peanusyeTcsa B MPOEKT-
HOM TIporecce? B 4eM cMBICT M3y4eHMs POLIIOTO OMBITa
B XOJIe apXUTEKTYPHOro 06pasoBaHms?

AKXTyanbHOCTD IIPeJiTaraeMoro MoAXofia K A3BIKY apX1-
TEKTYpbl 00yc/IoB/IeHa MH(POPMAIMOHHON HEIIOTHOL[eH-
HOCTBIO COBPEMEHHOI MAaCCOBOM 3aCTPOVIKM, YTO BEZIET
K TSDKE/IBIM HApPYLIEHMSM (PU3NYECKOTO M MCUXIIECKOTO
37OPOBBsI OObIBATENEN.

Vn.: 6. bubnuorp.: 22 HasB.

Slavina T. A. Information and architecture. Vestnik
grazhdanskikh inzhenerov — Bulletin of Civil Engineers,
2024, no. 6 (107), pp. 17-32.

Keywords: space, history, existential human needs,
culture, profession of architect, language of architecture,
architectural education.

The study introduces a concept from the category of the
Unknowable, namely, the concept of “Beauty’, which has been
forgotten by architectural historians. This concept is regarded
asaset of signs of the visual language of architecture conveying
to people information about the laws of the Universe and the
planetEarth — information necessaryforhuman consciousness
to understand man's place in the world. The hypothesis refers
to the little developed by modern semiology “existential
approach” [1], but, which is more important, it adjoins to the
most ancient revelations of theologians and philosophers,
who recognized the presence of the Highest Powers. The
article attempts to answer the questions: which information is
contained in the signs of architectural language, starting from
ancient temples? What hypostases does it acquire when man
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creates the “second nature”? How is it stored in Culture and
realized in the design process? What is the point of studying
the past experience in the course of architectural education?
The relevance of the proposed approach to the language of
architecture is conditioned by the informational inferiority of
modern mass construction, which leads to severe violations
of the physical and mental health of residents.

YK 624.046, 624.072, 004.942
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Tapunos A. V. YcoBeplIeHCTBOBAHHBINI MH>KeHep-
bt Merop, nmpoBepkn npouHoctn JICTK // Becrrmx
TPXKIAHCKUX MHKeHepoB. 2024. Ne 6 (107). C. 33-44.

Kniouegvie cno6a: MecTHasA yCTOMYMBOCTD, YCTONYM-
BOCTb OpPMBI cedeHns1, peRyKipst cedeHnst, sgpdexTnBHOE
IIOIepeYHoe CedeHNe, IPOYHOCTh, 0CeBOE CXKaTue, U3rno,
BHEL[CHTPEHHOE CKaTHe.

ITpenioxeH ycoBepLIeHCTBOBAHHbIN MH)KEHEPHBI Me-
TOJI, IIPOBEPKM MPOYHOCTY JIETKMX CTaTbHBIX TOHKOCTEHHBIX
xoHcTpykiit (JICTK). B dopmymax mcnonmb3yrores reo-
MeTpUYeCKIe XapaKTEePUCTHUKY TOJIHOTO CEYeHVS U Koa-
(OUIVIEHTBI CHYDKEHWA TpEeNbHBIX YCUINIA U3-3a MOTepH
MECTHOJ YCTOMNYIMBOCTH U YCTOMIMBOCTY POPMBI CEHUEHIIS.
[NokasaHa 3aBUCMMOCTD KO3(DUIMEHTOB OT NapaMeTpOB
opmbl ceyenns. BrLBIeH HeTOCTaTOK IPOYHOCTH CIIAPEeH-
HbIX cTeHKa K creHKe U-, C- u Z-npocdureit mmpy BHeLieH-
TPEHHOM CKaTUM B IUIOCKOCTY MEHBIIEH )KeCTKOCTH. BbI-
SIBJICHBI pe3epBbl IPOYHOCTY NPV BHELICHTPEHHOM CKaTUI
C IIByXOCHBIM SKCLICHTPUCUTETOM. YCOBEPIICHCTBOBAHHBIN
VIH)KEHEPHBIil METOI YYMTBIBACT 3TV OCOOEHHOCTH 1 XOPO-
IO CXOZIUTCA C pe3y/IbTaTaMM UCCTIEIOBAHNI IIPOYHOCTH TI0
(baxTIdecky penynypoBaHHOMY cedeHnto. [IpuBeneHs! Tpe-
60BaHIA K COPTaMEHTaM, BBIIIOJIHEHVE KOTOPBIX 0becreyn-
BaeT 3¢ PEKTHBHOE UCIIONb30BAHME METOJIA.

Vn.: 4. Bubnuorp.: 23 Hass.

Garipov A. 1. The improved engineering approach to
resistance verification of LSTWS. Vestnik grazhdanskikh
inzhenerov - Bulletin of Civil Engineers, 2024, no. 6 (107),
pp. 33-44.

Keywords: local stability, section shape stability,
section reduction, effective cross section, strength, axial
compression, bending, eccentric compression.

The paper proposes an improved engineering approach
to resistance verification of light steel thin-walled structures
(LSTWS). The formulas use the geometric characteristics of
the total cross section and the factors of the ultimate forces'
reduction due to the local stability loss and the distortional
buckling. The relationship between these factors and section
shape parameters is shown. There is revealed a lack of strength
in coupled wall-to-wall U-, C-, and Z-profiles under eccentric
compression in the plane of lower stiffness. Resistance reserves
under eccentric compression and biaxial bending are found.
The improved engineering approach takes into account these

features and converges well with the research results obtained
from the actual reduction of the section. Cross-section tables
requirements are given, the fulfillment of which ensures the
effective use of the presented approach.
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Jle Kyane Xrou, Ilonos B. M., Xezaii A. O. OnjeHka Bnus-
HUA MPOFOIHHON apMaTyPhI Ha HECYLIYIO CIOCOOHOCTD
JKene300eTOHHBIX 0aoK 6e3 XOMyTOB II0 HAKIOHHOMY
Ce4eHMIO IpM AeliCTBUM TomepedHoii cuibl // Bectauk
TPXIAHCKIUX MHXeHepoB. 2024. Ne 6 (107). C. 45-51.

Kniouesvie cnosa: pomonbHas apMarypa, IPOYHOCTD
Ha caBur, 6anka 6e3 XOMyTOB, paspylieHye, HaKIOHHAs
TpeLI1HA.

PacyeT mpoYHOCTM >Kee306€TOHHBIX OaloK 1O Ha-
KJIOHHBIM CEYeHMsIM — BCeria HermpocTas 3agada. Cyue-
CTBYIOT pas/IMYHble METOMBI pacyeTa Hecylleil CIoCOOHO-
CTU >Ke1e300€TOHHBIX 0OaZlOK II0 HAK/JIOHHBIM CEYEHMAM,
KaX[[bIJ1 3 KOTOPBIX MMeeT CBOM HOCTOMHCTBA M HEJO-
cratkn. OfHAKO GOTBIINHCTBO IIOCTPOEHHBIX 1 paspabo-
TaHHBIX METOLOB OCHOBaHbI Ha TEOPIAX W/IN MOZEJLAX, VIC-
nonb3yeMbIx B ctangapTax ACI 318, EC 2 u CIT 63.13330.
B craTbe paccMOTpeHbBI METORMKM pacueTa TPOYHOCTH XKe-
1e300eTOHHBIX GATIOK IO HAKITOHHOMY CedeHMIo 6e3 XOMy-
TOB (TomepevHoIt apMarypsl) o cragapram ACI 318-19,
EC 2 2004 un CII 63.13330.2018. Brimo/iHeH CpaBHUTENb-
HbIil aHA/IN3 C pe3y/IbTaTaMM SKCIepuMeHToB. Llenb pabo-
ThI —OLICHKA BIVAHMA TPOJOTIBbHON apMaTypsl Ha HECy-
IIYI0 CIIOCOOHOCTD 6a/IOK Ha CHABWI, COBEpPIICHCTBOBAHNE
METOJJYIKM pacyeTa IIPOYHOCTY MO HAKTIOHHBIM CEYCHVM
KeNe306€TOHHBIX OAJIOK C Y4eTOM BIMAHMA IIPONOIBHOM
apMaTypbl 1 K03 duimeHTa IponeTa cpesa.

Ta6m.: 2. Vin.: 3. bubmuorp.: 15 Ha3B.

Le Quang Huy, Popov V. M., Khegai A. O. Estimation
of the effect of longitudinal reinforcement on the load-
bearing capacity of reinforced concrete beams without
stirrups along the inclined section under shear force.
Vestnik grazhdanskikh inzhenerov- Bulletin of Civil
Engineers, 2024, no. 6 (107), pp. 45-51.

Keywords: longitudinal reinforcement, shear strength,
beam without stirrups, fracture, inclined crack.

Calculation of the strength of reinforced concrete
beams by inclined sections is always a difficult task. There
exist various methods of calculating the carrying capacity
of reinforced concrete beams along inclined sections, each
of them having its own advantages and disadvantages.
However, most of the constructed and developed methods
are based on the theories or models used in ACI 318,
EC 2 and SP 63.13330. This article discusses methods for
calculating reinforced concrete beams along inclined section
without stirrups (transverse reinforcement) according to
ACI 318-19, EC 2 2004 and SP 63.13330.2018 standards.
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A comparative analysis with experimental results was
performed. The aim of the study is assessing of the effect
of longitudinal reinforcement on the shear bearing capacity
of beams, improvement of the methodology for calculating
the strength along inclined sections of reinforced concrete
beams, taking into account the effect of longitudinal
reinforcement and shear span-to-depth ratio.

YK 624.072.2.014.2-415:624.014
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Mameees E. A. Biuanane nedeKToB M1 HOBPEXXEHMIT
Ha YCTOMYMBOCTD 37I€MEHTOB CTAIbHBIX KOHCTPYKIMII
o u3rn6Hoi ¢opme // BeCTHMK Ipa>KTaHCKUX MHXKEHe-
poB. 2024. Ne 6 (107). C. 52-60.

Kniouesvle cnoga: ycToitamBOCTb MO U3TMOHOI dop-
Me NOBPEXJEHHOIO 9JIeMEHTa, OOpaTHBI YNC/ICHHO-
AQHAIMTUYeCKUIT MeTof, IUIacTMYeckass pedopmarnyd,
MeCTHbIE OBPEX/IEHS, HaYyaTbHOE MCKPUBJIEHNE OCH.

PaccmarpuBaeTcs ycTOMYMBOCTD CTEPAKHEBBIX 31€MEH-
TOB CTA/IbHBIX KOHCTPYKIINIA, IMEIOIIVX VICKPVIBIIEHVE OCH
U MECTHBIE TIOBPEXIEHMA. Pelrenne 3agaun BBITOMHAETCA
OOpaTHBIM YVCTIEHHO-aHAIMTUYECKMM METOZIOM, B KO-
TOPOM MICIONb3YETCA HEOTPAHMYEHHO YIIPyTras MOJeNb
97IeMeHTa C SKBYBAJICHTHBIM JOTPY>XKeHUeM (UKTUBHBIMI
CWIAMM, YYUTBHIBAIOIMY (PU3UMYECKYI0 HEMTMHEHOCTD U
060011[eHHOE TTOBPEXX/ieHNe B Byfie BbIpesa. [Ipy sToMm Ha-
4a7lbHOE MICKPMBJIEHME OCY 3aMEHSAETCA 9KBUBATEHTHBIM
9KCLEHTPUCUTETOM IIPOTO/IbHOM cuibl. Ha mpumepe pac-
4eTa JIByTaBpPOBOT'O 3/IEMEHTA KOJIOHHOTO TUIIA TI0Ka3aHO,
4TO IOBPEXMIeHMe, HaXoAllleecs B Hanbosee HaIpsDKeH-
HOJ1 30H€, CYIIIECTBEHHO CHIDKAET yCTOMYIMBOCTD. Tak, mpu
ocmabmenuu monku Ha 7,4 u 11,1 % ot obuieit mromamu
CeYeHMA YyCTOMYMBOCTD CHIDKaeTcA Ha 16,0-23,4 %, 4To B
1,5-2,2 pasa 607blile IIOLaAM OCIabneHns.

Tabm.: 1. Vin.: 6. bubmuorp.: 16 Ha3s.

Matveev E. A. Influence of defects and damages on
the bending stability of steel structure members. Vestnik
grazhdanskikh inzhenerov - Bulletin of Civil Engineers,
2024, no. 6 (107), pp. 52-60.

Keywords: bending stability of the damaged element,
inverse numerical-analytical method, plastic deformation,
local damage, initial axis curvature.

The paper considers the stability of rod elements of steel
structures with axis curvature and local damage. The problem
is solved by the inverse numerical-analytical method, which
uses an unrestricted elastic model of the element with
equivalent loading by fictitious forces that take into account
physical nonlinearity and generalized damage in the form of a
notch. In this case, the initial curvature of the axis is replaced
by an equivalent eccentricity of the longitudinal force.On the
example of calculation of an I-beam element of column type
it is shown that the damage located in the most stressed zone
significantly reduces the stability. Thus, at weakening of the

flange by 7.4% and 11.1% of the total section area, the stability
is reduced by 16.0%...23.4%, which is 1.5...2.2 times more than
the area of weakening,
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Cyno I, Bensesa 3. B., Mupowosa /1. J1. Pacder x03d-
duieHTa KOHIEHTPAINN HANPLKEHNiT B 60/ITax coe-
mVHeHMiT OanKy ¢ KOMOHHOI // BeCTHUK TpakAaHCKUX
nHXxeHepoB. 2024. Ne 6 (107). C. 61-67.

Kniouesuvie cnosa: 6onmToBble coenmHeHs, pesbba 6or-
T4, KOHILIEHTpALVA HAINPsDKEHN, YTOl MOobeMa Pe3bObl,
METOJI, KOHEYHBIX 9/IEMEHTOB.

BonToBbie coeamHeHMsT ZOCTATOYHO YacCTO VUCTIOMb3Y-
I0TCSI B CTQ/IBHBIX KOHCTPYKIVAX. B GO/BIIMHCTBE TaKmX
COEIMHEHMII ¢ BBICOKOIIPOYHBIMU 60nTaMu OONTHL pabo-
Tal0T Ha pactspkeHre. OHAKO HEJOCTATOYHO U3YIEHO SIB-
neHue KoHIeHTpauuy Hanpspxernit (KH) B pespbe 6onra.
YcranmocTe 6onTa ABNAETCA KMIOYEBBIM (PaKTOPOM yCTa-
JIOCTHOTO Pa3pYLIEHNUs] TAKOTO COCAMHEHUS TPV OIHOO-
cHOM pacTspkeHun. Ha ocHOBe aHanmmsa MeXaHMYECKOU
Mozien pe3bObl paspaboTaH MeTox pacueTa Koadduim-
enta KH B pesbbe Gonra ¢ yueToM yI/ia mogbeMa pe3bObl
(YIIP) u npu orcyrcteun YIIP. C momorpio ANSYS20.2
I7A MOZIeTMPOBaHNs ObUIM BHIOPAHBI IIMPOKO MPUMeHsie-
Mble BBICOKOIIPOYHBIE OOJTBI, YTO MTO3BOMU/IO BBIABUTDH
II07I0XKeHVIe KOHIIEHTPALUy HaNpspKeHuit B 6onrax. OnHo-
BPEMEHHO I10 Pe3y/IbTaTaM MC/ICHHBIX PACYETOB BBIIIO/-
HeHa BepuUKALWs MPEIOKEHHO MEeTONUKN pacdera.
CrenaH BBIBOJ, YTO pacyeT IO JAHHOV METORVIKE TI03BO-
nstet onpenenutb Koadpduinent KH y KopH: pesbOsL.

Tabm.: 1. VIn.: 7. Bubmmorp.: 15 Hass.

Sun G., Belyaeva Z. V., Mironova L. 1. Calculation of
stress concentration factor in bolts of beam-column
connections. Vestnik grazhdanskikh inzhenerov - Bulletin
of Civil Engineers, 2024, no. 6 (107), pp. 61-67.

Keywords: bolted connections, bolt thread, stress
concentration (SC), bolt thread lead angle, finite element
method.

Bolted connections are quite often used in steel
structures. In most connections with high-strength bolts,
the bolts work being in tension. However, the phenomenon
of stress concentration (SC) in bolt thread has not been
sufficiently studied. Bolt fatigue is a key factor in the fatigue
failure of such connection under uniaxial tension. In this
study, based on the analysis of a mechanical model of bolt
thread, there has been developed a method for calculating
the SC in a bolt thread, taking into account the thread
lead angle (TLA), as well as in the absence of TLA. Using
ANSYS20.2, commonly used high-strength bolts were
selected for modeling, which allowed revealing the location
of stress concentration in the bolts. At the same time, based
on the results of numerical calculations, the proposed

152



Pechepamei

calculation methodology was verified. It is concluded that
the calculation presented in the paper makes it possible to
determine the SC at the root of the thread.

YIK 624.07

DOI 10.23968/1999-5571-2024-21-6-68-80

Koganv II. C. YcKOpeHHBII MeTOH, ONpemeleHN:A
AINTENbHON IPOYHOCTH IPEeBeCHHBI M MaTepHanoB Ha
ee OCHOBe // BeCTHUK TpaXIaHCKMX MH>KeHepoB. 2024.
Ne 6 (107). C. 68-80.

Kntouesvie cnosa: matepuanpl Ha OCHOBE IpPEBECUHE,
OUTeNbHAsA IPOYHOCTD, KMHETUYIECKasA KOHLIENLMA pas-
PYLIEHNS TBEPABIX Tl

B pabote npemiaraeTcs ycKOpeHHBIII METOT, OIperere-
HUA IIATENTbHON IPOYHOCTH IPeBECUHBI ¥ MaTepUasoB Ha
€e OCHOBE, 6a3MPYIOMINIACA Ha KMHETUYIECKOI KOHI[IILIUN
paspylieHna TBepApIX Tel. VIcrpiTaHMe NPOBOAMUTCA C 3a-
MEIIAIOIENCA CKOPOCTBIO POCTA HANPSDKEHWI, 4TO TIO-
3BOJIAET CYIIECTBEHHO OTIIOXUTb MOMEHT pa3pylleHNs,
TEM CaMbIM YBE/IMYUB SKCIIEPMMEHTAILHO OIPENersieMoe
IpUBEJEHHOE BPeMs 110 CPABHEHUIO C M3BECTHBIM METO-
TIOM MCTIBITAHMA IIPY IMHENTHO BO3PACTAIOMIMX HaIIpsiKe-
HuAX. HanpskeHna n3MeHAI0OTCA BO BpeMeHV HeMVHEIHO,
C 3aBMCYMOCTDIO, OIICHIBAEMOIT YPABHEHNEM KBaIpaTId-
Hoit apabosbl. PagpaboTaHHbI METOX MOXKET OBITH MC-
TIO/Ib30BAH M/ JANIbHEMINX UCCIENOBAHMI JJONITOBEYHO-
CTM MaTepyasioB Ha OCHOBE IPEBECUHBI M KOHCTPYKIVIL U3
HUX IIPY Pas3/INIHBIX HAIIPSDKEHHBIX COCTOSHMAX.

Wn.: 2. Bubnuorp.: 56 HasB.

Koval P. S. Accelerated method for determining the
long-term strength of wood and wood-based materials.
Vestnik grazhdanskikh inzhenerov - Bulletin of Civil
Engineers, 2024, no. 6 (107), pp. 68-80.

Keywords: wood-based materials, long-term strength,
kinetic approach to fracture of solids. The paper proposes an
accelerated method for determining the long-term strength
of wood and wood-based materials, which is based on the
kinetic approach to fracture of solids. The test is carried out
with a slowing rate of stress growth, which makes it possible to
significantly delay the moment of fracture, thereby increasing
the experimentally determined reduced time compared with
the known test method at linearly increasing stresses. The
stresses do not change over time linearly, with the dependence
described by the quadratic parabola equation. The developed
method can be used for further studies of the durability of
wood-based materials and structures made of them under
various stress-strain states.
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JIu 4., Tepexosa E. JI. ViccnemoBaHye XapaKTepUCTHK
TOTOKA B a3pOTeHKe ¢ ucnonbzopanueM ANSYS Fluent //

BecTHUK TpakJaHCKUX WHXeHepoB. 2024. Ne 6 (107).
C. 81-86.

Kniouegvie cnosa: adpoTeHK, TONACTD, BEIYUCTNTE/IbHASL
IUIPOAVMHAMIIKA, IIOTOKOBOE OJIe, IIPOIIeTUIep.

PaccmarpuBaetcs mpo6nemMa ocejaHusA Ua B KIacCu-
YeCKMX a9POTEeHKAX-KapycelsaxX Ha OYMCTHBIX KaHAIM3a-
L[IOHHBIX COOPY>KeHMsX. [JIst M3ydeHWUs BIVISIHUS KOJIU-
YecTBa JIONACTell B IpOIe/UIepax Ha IPOLeCC JBIDKEeHNA
aKTMBHOTO WIa npuMeHsach nporpamma ANSYS Fluent.
Cospmanne Mofenu IpefycCMATPUBATIO MCIONb30BAHME
CTaH/IAPTHOI Mofenu k—g Ui OmMcaHmsa TYpOYIeHTHO-
cTU. YCTpOICTBO MpOIEIEPOB IPEAONaraaoch B Tpex
TOYKaX a9pOTeHKa, Ha MOBOPOTAX, KOTOpPBIe B Ipoliecce
MOfIeMpoBaHMsA (YHKIMOHVPYIOT OfHOBpeMeHHO. Ile-
JIbI0 MICCTIETOBAHNA ABJIACTCA U3YYeHUe pacIpelesieHNs
CKOPOCTelf B pasHbIX CEYEHIAX a9POTEHKA U B OOIIIeM I10-
TOKe, /I ONIpefeNieH A ONTYMATbHOTO KOMIM4eCTBa I0Ma-
CTell IpoTIenIepa IS JAHHOM KOHCTPYKIIMU COOPY KEHMUS.
Pesynbrarsl mokasanu, 4TO JBOVIHON Iporme/ep obecre-
yyBaeT 6o7ee OBICTPOE LUPKYILALMOHHOE IBVDKEHYE BOADI
B a9POTEHKe 110 CPAaBHEHMIO C OAMHAPHBIM, YTO TOMOTAeT
YMEHBIINTD Ocefianve uaa. Taxoke [IBOIHOM IIpOIeniep
croco6¢cTByeT 6onmee 3P PeKTUBHOMY pacIpeneIeHNIO
CKOpOCTU IOTOKA Ha JIHE aspOTeHKa, YTO obecreynBaeT
6onee apdexTuBHYI0 paboTy, UCKII0YAsA 3aMejIeHMe T10-
TOKa B HYDKHEI 9aCTU COOPY>KEHMA.

Wn.: 6. bubnuorp.: 6 Ha3B..

Li Z., Terekhova E. L. Investigation of aeration tank
flow characteristics using ANSYS FLUENT program.
Vestnik grazhdanskikh inzhenerov- Bulletin of Civil
Engineers, 2024, no. 6 (107), pp. 81-86.

Keywords: aeration tank, blade, computational fluid
dynamics, flow field, propeller.

This study focuses on the problem of sludge settling in
classic Carrousel type aeration tanks at sewage treatment
plants. The ANSYS FLUENT program was used to study
the effect of the number of blades in propellers on the
movement of activated sludge. The creation of the model
involved the use of a standard k-&¢ model to describe
turbulence. The propellers were supposed to be set at
three points of the aeration tank, at turns which function
simultaneously during the simulation process. The aim of
the investigation was to study the velocity distribution in
different sections of the aeration tank, and in the general
flow, in order to determine the optimal number of propeller
blades for a given design of the structure. The results have
shown that a double propeller provides faster circulation
of water in the aeration tank compared to a single one,
which helps to reduce sludge subsidence. Also, the double
propeller contributes to a more efficient distribution of
the flow velocity at the bottom of the aeration tank, which
ensures more efficient operation, eliminating slowing down
of the flow in the lower part of the structure.
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Canvxos M. A., Maxaposa C. B., Deogpanos IO. A., Uep-
Huxos H. A. MeTop 60pb0BI C CEpOBOFOPOOM Ha HANIOP-
HBIX CHCTeMaX KaHanmmsamuy // BecTHUK TpakKTaHCKUX
uHKeHepoB. 2024. Ne 6 (107). C. 87-94.

Kniouesvie cn08a: HaMmOpHbIiT TPyOOIIPOBO, CEPOBOIO-
POI, MKEKTUPOBaHME BO3[yXa, KOMIIBIOTEPHOE MOIE/IMPO-
Banue, ANSYS CFX.

B HacTosIee BpeMsa CyIIecTByeT mpobaeMa BBIOpPO-
ca CepOBOZIOPOZia B CuCTeMax BOfooTBemenus. Hanbomee
VHTEHCUBHBIII BBIOPOC HAOMIONACTCA B COOPYKEHUAX CO-
IIpsDKEHMA HATIOPHBIX 1 Ge3HATIOPHBIX IOTOKOB — KaMe-
pax ramenus xHanopa (KI'H). B pesynbrate anaspo6xoro
IpIxaHus GAKTEpuil TEHEPUPYETC OOMbIIOE KOMMIECTBO
KaHa/IM3alMIOHHBIX Ta30B, B TOM 4MCJIe U CePOBOLOPOJA,
KOTOPbIil MHTCHCUBHO BBIZIC/IACTCA B pe3y/bTaTe MafieHus
B KI'H. B nHacrosmeit paboTe mpepiaraeTcs MCKIIOYUTD
BO3HMKHOBEHIE aHAIPOOHBIX YCTOBMIl ITyTEM CO3TAHNS
Y37I0B KeKTUPOBaHMA BO3JyXa Ha HAlIOPHBIX TPybOIpo-
BOZIaX KaHA/IM3aLMOHHBIX cucTeM. B mporpamme ANSYS
CEX paspabotana Moze/nb TpybonpoBopa ¢ guadparmoit,
MIMeIOIIei TIOTK/TI0YeHe BO3AYILIHOI TPpyOxu. PesynbTaThr
MOJeMpOBaHyA OObeMHOM JOMM [ABYX(a3HOro MOTOKA
IIOKa3a/y BBICOKYIO 3 (EeKTUBHOCTD IPEIaraeMoro Me-
TOfla. 3a CYeT MOCTYIUIEHMA BO3[yXa YHAeTcA IOTy4UThb
BOZOBO3JYIIHYIO CMECh C COTEp>KaHMeM KUCIOPOTa B II0-
TOKe BOJIbI 78,7 MI/JI, 4TO II03BO/IUT 00ECIIeYNTh a9POOHBIE
YCTIOBUA, 3aMEIUTD WY BOBCE MICK/IIOYNTD IIPOLIECC TeHe-
palyy KaHaIM3alIOHHBIX Ta30B 1 Beifenenus B KIH.

Wn.: 5. Bubnmorp.: 15 Hass.

Sankov M. A., Makarova S. V., Feofanov Yu. A,
Chernikov N. A. Method of hydrogen sulfide control at
pressure sewer systems. Vestnik grazhdanskikh inzhenerov -
Bulletin of Civil Engineers, 2024, no. 6 (107), pp. 87-94.

Keywords: pressure line, hydrogen sulfide, air ejection,
computer modeling, ANSYS CFX.

Currently, there exists a problem of hydrogen sulfide
emission in wastewater disposal systems. The most intense
emission is observed in pressure and non-pressure flow
coupling structures — pressure damping chambers (PDC).
As a result of the anaerobic respiration of bacteria, there
is generated a large amount of sewer gases, including
hydrogen sulfide, which is intensively released as a result of
falling into the PDC. In this paper, it is proposed to eliminate
the occurrence of anaerobic conditions by creating air
ejection nodes at the pressure pipelines of sewer systems.
On the base of using ANSYS CFX program, there has been
developed a pipeline model with a diaphragm having an
air tube connection. The results of modeling the volume
fraction of a two-phase flow show the high efficiency of
the proposed method. Due to the intake of air, it is possible
to obtain a water-air mixture with oxygen content in the

water stream equal to 78.7 mg / 1, which will ensure aerobic
conditions, slow down or completely eliminate the process
of generating of sewer gases and releasing into the PDC.
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Jlosexun B. H., Cauyx V. B. YcoBepnieHCTBOBaHHbIN
MeTOJI IPOBeAeHNA MIPOBEPOK ABIMHOCTH M3€TbHBIX II0-
>KapHBIX aBTOMOOWIIEN C JICIONb30BAaHNEM YCTPOICTBA
M3MeHEHVsI CKOPOCTHOIO peskuMa Burarens // BecTHuk
TPXKIAHCKMX MHKeHepoB. 2024. Ne 6 (107). C. 95-102.

Kniouesvie cnosa: po6OT-MaHUITYISTOP, MHTE/UIEKTY-
a7ibHAsA CUCTEMa, TIO)KapHas MAIIMHA, JMATHOCTHKA.

C ydueToM pasBUTHA TEXHONOTMII IMOXXAPOTYIIEHMA
U KOHCTPYKLMII aBTOMOOWM/IEN MOXKAapHOIO Has3HAYeHMs
YCOBEpIIEHCTBOBAaH METOJ MpPOBENEHMA TEXHUYECKOTO
IVaTHOCTVPOBaHMA UCITPABHOCTH AV3€bHBIX IBUTATETIEN
MOKapHBIX aBTOMOOW/IENT B YCTIOBMAX SKCIUTyaTaumu. Me-
TOJI OCHOBAH HA MCIIO/Ib30BaHMM YCTPONCTBA M3MEHEHM
CKOPOCTHOTO PeXMMa JABUTATENA B PEXXKUME «CBOOOTHOTO
YCKOpeHMs1» 6e3 BHEIIHel HArpysKi, yHpPaB/IsaeMOro Opu-
TMHA/IBHON IIPOTPAMMOM, U OTIMYAETCH IIOBBIIIEHIEM
TOYHOCTY BOCHPOM3BENIEHA BPEMEHHOIO MHTEPBasIa BO3-
IeVICTBYUA Ha Tefalb TOIUIMBOINOAAYY IIPY IPOBEEeHUN
3aMepOB IIMHOCTM OTPa0OTaBIIMX Ta30B 3a CUeT PaBHO-
MEpPHOTO U I/IABHOTO IepeMelleHNA efamn ¢ TpeOyeMoil
MHTeHCUBHOCTHI0. CIIoCcO6 NMPOTECTHPOBAH Ha ABUTATEIE
SIM3-53623 AlLl-6,0 40 (5557). IIpenioxKeHbl anrOpUTMBbI
TIpYMEHEHUsT METOAVKM TPy TPOBEJEHNM OMarHOCTH-
pOBaHMA KOHCTPYKTMBHOM 6e30macHOCTM (MCIpaBHO-
CTHU) AM3eTIbHBIX [BUTATeJIell MOXapHBIX aBTOMOOUTIEH B
peMoHTHO-TexHM4YecKux neHTpax MUC Poccun no fpiM-
HOCTH VI 3HAYEeHVsAM KOHILIEHTpALuii B OTPabOTABIINX Ta-
3axX BpeIHBIX (3arpsI3HSIOLINX) BELeCTB.

Ta6m.: 1. Vin.: 3. Bubnuorp.: 18 Hass.

Lozhkin V. N., Satsuk I. V. An improved method for
conducting smoke inspections of diesel fire trucks using
an engine speed control device. Vestnik grazhdanskikh
inzhenerov - Bulletin of Civil Engineers, 2024, no. 6 (107),
pp- 95-102.

Keywords: robot manipulator, intelligent system, fire
truck, diagnostics.

Taking into account the development of fire
extinguishing technologies and the design of fire-fighting
vehicles, there has been improved the method of technical
diagnostics of the serviceability of diesel engines of fire-
fighting vehicles under operating conditions. The method
is based on the use of a device for changing the engine
speed mode in the «free acceleration» mode without an
external load, controlled by an original program, and is
characterized by increasing the accuracy of reproducing
the time interval of action on the accelerator pedal when
measuring exhaust gas opacity due to uniform and smooth
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movement of the pedal with the required intensity. The
method was tested on the YAMZ-53623 AC-6.0 40 (5557)
engine. There have been proposed algorithms for applying
the methodology when diagnosing the structural safety
(serviceability) of diesel engines of fire trucks in repair and
technical centers of the Russian Ministry of Emergency
Situations based on smoke levels and concentration values
of harmful (pollutant) substances in exhaust gases.

VIIK 629.33

DOI10.23968/1999-5571-2024-21-6-103-114

Mopos C. M. IlndpoBoil ABOIHUK oOecredeHN:A
Pa60TOCIIOCOGHOCT AaBTOTPAHCIOPTHBIX CPENCTB /LA
mranupoBanysA peMonTa 1 TO // BecTHUK IpakmaHCKUX
nHxenepos. 2024. Ne 6 (107). C. 103-114.

Kniouegvie cno6a: aBTOTpaHCIIOPTHOE CPEACTBO, IUIa-
HUPOBaHMe, PeMOHT, TexHmdeckoe obcnyxusanue (TO),
OTKa3, HeUCIIPABHOCTb, HapaboTKa, rnbkas cuctema TO.

ITpennaraeTcsi MPOEKT CO3AaHMs LU(POBOTO ABOIHI-
Ka obecredeHNsA pabOTOCIIOCOOHOCTY aBTOTPAHCIOPTHBIX
CPEZICTB, [IPENHA3HAYEHHOTO /IS HAPAIIMBAHIS (PYHKLNI
TMOKMX CHICTEM TEXHIYeCKOTo 0OCTy XuBaHusA. B unce Ho-
BbIX (QYHKIMIT Oy[yT ITAaHMPOBAHNE YIIPEK/AMOMIEN TTOf-
FOTOBKM IIPOM3BOLCTBA PEMOHTA ¥ 3aMeH KOMIIOHEHTOB
IIpy BBIPAGOTKE pecypca U TPy BBISIBICHNI IIPUBOJSIIEN K
OTKa3y HeMCIIPABHOCTY, 0600IeHHAs OLjeHKA HafIe)KHOCTH
aBTOTPAHCIIOPTHOTO CPEJICTBA U JIOMOTHUTELHOE KOPPEK-
THUPOBAHYIE TIEPUORNIHOCTI TEXHITIECKOTO OOCTY KMBAHIISL.
Vx peammsaumio 11¢ppoBoIl IBOMHNK 00ECIeYUT B3aMMO-
TeVicTBMeM VMH(OPMALVOHHBIX CHMCTEM CEPBUCHBIX CeTell
USTOTOBUTETIEI!, ABTOCEPBUCHBIX TIPEAIPYATHIL M GOPTOBBIX
JIOKAJIBHBIX CeTell ABTOTPAHCIIOPTHBIX CPECTB.

Wn.: 5. bubnuorp.: 23 Hass.

Moroz S. M. Digital twin of vehicle performance
provision for planning repair and maintenance work.
Vestnik grazhdanskikh inzhenerov - Bulletin of Civil
Engineers, 2024, no. 6 (107), pp. 103-114.

Keywords: motor vehicle, planning, repair, maintenance,
failure, malfunction, operating time, flexible maintenance
system.

A project is proposed aimed at creating a digital twin
of vehicle performance provision designed to expand
the functions of flexible maintenance systems. The new
functions will include planning the proactive preparation
of production of application repairs and replacement of
components when the resource is exhausted and when a
gradually increasing malfunction is detected, a generalized
assessment of the reliability of a motor vehicle and
additional adjustment of the frequency of maintenance.
The implementation of these functions will be ensured
by the digital twin through the interaction of information
systems of service networks of manufacturers, car service
enterprises and on-board local networks of motor vehicles.

YK 69.003.13
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Anopeenxo A. A. OCOGeHHOCTH YIpaBIeHNsA MH-
BECTUIIMIOHHOII JeATeIbHOCTbIO B cepe peamusarm
9HeprocOeperaInX NPOeKTOB NPH PEeKOHCTPYKIIN
3JAHMII PA3TMIHOTO HasHa4YeHNs // BecTHMK rpaxman-
CKIX MHXXeHepoB. 2024. Ne 6 (107). C. 115-125.

Kniouegvie c7108a: CTPOUTENbHBI IIPOEKT, IHEProC-
Geperarommii MPOEKT, YJACTHUKM IIPOEKTa, YIPaBlIeHMe
HPOEKTOM, PeKOHCTPYKIIS 3IaHUIL.

Pemrenne 3afaun palyiOHA/JIBHOTO YIIPABICHNS MHBe-
CTULMOHHBIMI 9HEProcOeperaoimyuMy CTPOUTETbHbIMU
[IPOEKTAMI C Y4€TOM MX CBOeoOpasust Ha COBPEMEHHOM
aTale ABJAETCA aKTyalbHOU mpobmemoit. [s ee pere-
HMA PaCCMOTPEHBI TPU YPOBHS peannsanun sHeprocobepe-
FAOLIVIX MEPOIIPYSTHIL: VHAVBIAYA/IBHOE CTPOUTEIBCTBO,
MHOTOKBAapTHPHbIE [OMa, MUKpPOpaiioHblL Paspaborana
MOJIe/Tb pea3alyy UHBECTUIVIOHHOTO IIPOEKTa C 9Hep-
rocbeperaroleii CrielludUKoIi, OlpeleNeHbl B3ayIMOCBA3H
YIACTHUKOB TAKOTO NPOEKTA ¥ TeXHUKO-I9KOHOMUIECKIE
0COOEHHOCTU NPOEKTHBIX PELIEHMII B aClleKTe VX IIpe-
IebHOI mosme3HOCTH. IIpeficTaB/IeHa OljeHKa BO3MOXXHBIX
Pe3yNbTaTOB OCYIIECTBICHNSA MHBECTULMOHHBIX SHEPro-
cbeperarolx IPOEKTOB ¢ TOUKY 3PEHNs BCEX €r0 yIacT-
HIUKOB. PaccmoTper komIieke (hakTOpOB, BAMSIOIMX Ha
OKYIIAeMOCTb TAKMX [IPOEKTOB, HAHBI PEKOMEHAALMN II0
PELIEHNI0 BOSHUKAIONMX IPO6/IeM, KAaCAIOIMXCSI B IIep-
BYIO O4epefib SHeprocOeperaoliyx OpraHu3aruit.

Tabm.: 1. Vin.: 4. Bubnuorp.: 18 Hass.

Andreenko A. A. Features of investment activity
management in the sphere of implementation of energy-
saving projects during the reconstruction of buildings
of various purposes . Vestnik grazhdanskikh inzhenerov -
Bulletin of Civil Engineers, 2024, no. 6 (107), pp. 115-125.

Keywords: construction project, energy saving project,
project participants, project management, building
reconstruction.

The solution of the problem of rational management
of investment energy-saving construction projects taking
into account their features at the present stage is an urgent
problem. In order to provide a solution of this problem,
three levels implementation of energy saving measures are
considered: individual construction, apartment buildings,
and micro-districts. There has been developed a model
of investment project realization with energy-saving
specifics, interrelations of participants of such project and
technical and economic features of project solutions in
the aspect of their marginal utility have been determined.
The paper presents an assessment of possible results of
investment energy saving projects from the point of view
of all its participants. The complex of factors affecting
the payback period of such projects is considered, and
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recommendations are given for solving emerging problems,
primarily concerning energy-saving organizations.
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posdosa . B., Anuesckas H. B. Momenp my¢poBoro
B3anmopeiictBusa B cepe JKKX // BecTnux rpaxpan-
CKVX MHXXeHepoB. 2024. Ne 6 (107). C. 126-135.

Kniouesvie cnosa: >XMNMNITHO-KOMMYHAIbHOE XO3S-
CTBO, IUpoBOE B3aMMOZeIICTBIe, OIOKUelH, VHTepHeT
Bellielt, TpancopMarys, MOIenb.

Lindposasa TpanchopManysa HKIJIMITHO-KOMMYHATBHOTO
xo3aictBa (JKKX) B Poccnu sBsteTcA akTyambHON mpo6iie-
MO B KOHTEKCTe CTPATErNuecKOro pasBUTA NTAHHOM cepbL.
C nernbio nccnepoBanus 6usuec-mpouecco B XKKX ncrorns-
30BaHBI TaKye HayJHbIe METOAbI, KaK aHa/M3, CPAaBHEHNE 1
wraccuuxarma. [l noseimenna s¢dextuBHOCT 1M-
POBOTO B3aMMOJEIICTBIA paspaboTaHa Mofenb LU(ppoBOro
MapTHEPCTBa B eAMHOM MHPOPMAIVIOHHOM IIPOCTPAHCTBE
ero ygactHukoB (TCIK, ynpaB/iAromyx KOMITaHWIt, IIOCTaB-
IIVKOB PECYPCOB, KIIbLIOB MHOTOKBAPTVIPHBIX IOMOB ¥ Op-
TaHOB BJIACTH). YCTaHOB/IEHO, YTO YTPO3bI MOMICHHIIECKIX
TeliCTBIUIL C IEpCOHAIbHBIMIU JAHHBIMY, OTCY TCTBUE €VIHBIX
CTaH[apTOB Ha IM(POBBIE YCIYIM M BBICOKAA CTOMMOCTD
IT-perennit — OCHOBHBIE IPEILITCTBYA HA Ty TU LMPPOBOIL
tpancdopmanym B JKKX. O60cHOBaHO, 4TO 1111¢ppOBOE B3a-
VIMOZIEVICTBE C VICIIO/Ib30BAHVEM TEXHOIOTVI O/IOKUeliHa 1
IoT HampaB/ieHO Ha MOBBILIIEHNE Ka9eCTBA YIIPAB/ICHNA, IIpe-
ZOCTaBJICHIe IONb30BATe/AM YHOOHBIX CEPBUCOB 1 0becIIe-
YeHMe OTKPBITOTO JOCTYIIA K MHGOPMALVY, ONTUMI3ALII0
pacxofoB 6arofaps1 aBTOMATM3aLMIU M YCTpaHEHUIO 3aTPaT,
CBA3AHHBIX ¢ py4HbIMI nTponeccavn B JKKX.

Bubmuorp.: 19 Ha3s.

Drozdova I V., Alievskaya N. V. Model of digital
interaction in the housing and communal services sector.
Vestnik grazhdanskikh inzhenerov - Bulletin of Civil
Engineers, 2024, no. 6 (107), pp. 126-135.

Keywords: housing and communal services, digital
interaction, blockchain, Internet of Things, transformation,
model.

Digital transformation of housing and communal services
(HCS) in Russia is an urgent problem in the context of
strategic development of this sphere. In order to study business
processes in the housing and communal services sector, we
used scientific methods such as analysis, comparison and
classification. To improve the efficiency of interaction, there
has been developed a model of digital partnership in a single
information space of its participants (HCS management
companies, resource providers, apartment building residents
and authorities). It is found that threats of personal data
fraud, the lack of uniform standards for digital services and
the high cost of IT solutions are the biggest obstacles to
digital transformation in the housing and utilities sector. It is

substantiated that digital interaction using the blockchain
and IoT technologies is aimed at improving the quality of
management, providing users with convenient services
and ensuring open access to information, optimizing costs
through automation and eliminating costs associated with
manual processes in the housing and utilities sector.
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Kymouuxun A. B., Hlynveun O. B. OnjeHKa geKanmara
BIVAHMA VICIOTb30BaHNMA BOTHBIX PECYPCOB Ha peryuo-
HAIbHOM YpoBHe Ha mpumepe TromeHckoit obmactu //
BecTHUMK TpakmaHCKUX ur>keHepoB. 2024. Ne 6 (107).
C. 136-145.

Kniouegvie cnosa: BomooTBefieHME, NEKATUIMHT BIIMAA-
nus, mogenb IPAT, meTon LDMI.

IIpencraBieHpl pe3yIbTaThl OLEHKM COCTOSHMIL JeKa-
IUIVHTA BIVIAHMA 3KOHOMIIECKOM CHCTeMbl TIOMEHCKOM
006/1acTy, OCHOBaHHbIE Ha 3HAYCHUAX KOI(D(DULIMEHTOB €To
3/IACTUYHOCTY, PACCYMTAHHBIX C MCIIONb30BAHMEM MOJeE-
mm IPAT n metoga LDMI 1o gaHHbBIM, XapaKTepU3yIOLIM
9KOJIOT0-3KOHOMIYECKOE PasBUTUE NAHHOTO PEIVOHA B
niepyor, ¢ 2013 1. mo 2022 1. YcTaHOB/IEHO, YTO COCTOAHME
TeKaIlINHIa BAVAHNs SKOHOMMYECKOIT CUCTEMBI Hab/roaa-
ercs B 6omee 55 % ABYXTOUYHBIX BPEMEHHBIX [TOMHTEP-
BaJIax yKa3aHHOro Itepropa. V3 Bcex ¢dakTopoB Momenu
IPAT namboree CyLIeCTBEHHOE BIMAHME Ha COCTOSHMA
TeKaIl/INHIa OKa3biBaeT (paKTOp PasBUTHUS TEXHONOTHIL B
9KOHOMMKE PETMOHA, BIMAHME XKe OCTa/IbHBIX (PaKTOPOB,
TaKMX KaK 0/Iar0COCTOSHME HACE/ICHNS PeTViOHa 1 ero YC-
JIEHHOCTD, MEHEe 3HAUMMO.

Tabm.: 4. Bubnuorp.: 22 Ha3B.

Kutyshkin A. V., Shulgin O. V. Estimation of the
influence decoupling of water resource use at the regional
level using the example of the Tyumen Region . Vestnik
grazhdanskikh inzhenerov - Bulletin of Civil Engineers,
2024, no. 6 (107), pp. 136-145.

Keywords: water drainage, influence decoupling, IPAT
model, LDMI method.

The article presents the results of estimation of
decoupling states of economic system influence of the
Tyumen region based on the values of its elasticity
coeflicients calculated using the IPAT model and LDMI
method on the data characterizing the ecological and
economic development of this region in the period from
2013 to 2022. It has been found that the decoupling state of
the influence of the economic system is observed in more
than 55 % of the two-year time sub-intervals of the specified
time period. Of all the factors in the IPAT model, the factor
of technology development in the region's economy has
the most significant impact on decoupling states, while the
influence of other factors, such as the welfare of the region's
population and its size, is less significant.



