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Cyxopyuenko O. A., FOdaes V. A. PerpocmeKkTus-
HBIil aHa/IN3 KII0YeBbIX IIOIX0J0B K HOBOII 3acTpolike
B ICTOpIYecKOM IieHTpe Pasanu // BecTHUK rpaxpaH-
CKVIX VIHXeHepoB. 2023. Ne 6 (101). C. 5-12.

Knwouesvie cnosa: Pasanb, ucropudeckass cpefa, pe-
I'MOHAJ/IbHAsA apXUTEKTYpa, KOHTEKCT.

[TpuBeneH KpaTKIit 0630p OCHOBHBIX IOJIXOIOB K pa-
60Te ¢ TOPOICKVIM KOHTEKCTOM, KOTOPBIMI PYKOBOJICTBO-
BaJIICh ApXNUTEKTOPBI IPY pasMellleHN! HOBBIX 00BEKTOB
B MCTOPMYECKOM ILleHTpe PsA3aHu B pasHble TecATUNeTHA
XX B. [TokasaHbl 3HaKOBbIe psA3aHCKIe Kelichl KaK YacTb
061IepoccuiicKux (061Ieco03HbIX) TPEHIOB, CMEHEI Ijle-
OJIOTMYeCKVX M CTUIEBBIX IapajiuTM, KOTOpble MOXKHO
ommcaTh KaK KoJeOaHMs MeX[y TpafuIVOHaIVNCTCKIM
U paJyKaIbHO MOJEPHUCTCKMM IOIXONOM. 3aTpOHYTa
TeMa 9BOJIIOLMIU OTHOIIEHUsA apXUTEeKTOPOB U Tocymap-
CTBEHHBIX OPTaHOB K BOIIPOCY COXpaHeHUs apXUTeKTyp-
HOTO HacJefys, a TaloKe [JaHbl PEeKOMEHMALNM B YacTH
COBepILIeHCTBOBAHNA IPA/IOCTPONTEbHBIX peITlaMeHTOB.

Bbubnmuorp.: 9 HasB.

Sukhoruchenko O. A., Yudaev I. A. Retrospective analysis
of key approaches to new development in the historical
center of Ryazan. Vestnik grazhdanskikh inzhenerov-
Bulletin of Civil Engineers, 2023, no. 6 (101), pp. 5-12.

Keywords: Ryazan, historical environment, regional
architecture, context.

The article provides a brief overview of the main
approaches to working with the urban context the
architects were guided by when placing new architectural
objects in the historical center of Ryazan in different
decades of the 20-th century. Significant Ryazan cases
are regarded as part of all-Russian (all-Union) trends,
changes in ideological and stylistic paradigms, which can
be described as fluctuations between traditionalist and
radical modernist approaches. The topic of the evolution
of the attitude of architects and government bodies to
the issue of preserving architectural heritage is touched
upon, and recommendations are given regarding the
improvement of urban planning regulations.
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Mopo3sos B. J1., /Ie Kyane Xrou. AHanmn3 BIMAHNA IPO-
JONbHOTO AapMIPOBAHNMA Ha CONPOTHMBIIEHNE CABUTY

B JKeme300eTOHHBIX Oankax 6e3 xomyToB // BecTHmk
TpaXX[JaHCKUX MHXeHepoB. 2023. Ne 6 (101). C. 13-22.

Kniouesvie cnosa: xemesoberoHHass 6Ganka, OanKu
6e3 XOMYTOB, KOHCTPYKIIMSI Ha CHBMUT, TPeUNHA, MeTO]
KOHeYHBIX a7meMeHTOB (MKO), skcmepuMeHTanbHBIe pe-
3y/IbTaThl, KacaTe/llbHOe HAIIpsDKeHMe, HOpMajbHOe Ha-
NpsbKeHMe, IIaBHoe HanpsbkeHne, ABAQUS.

B HacTosIiee BpeMst 60TBIIITHCTBO GOPMYTI [/ISI OIIpe-
JIeTIeHNsI COTIPOTYBIEHVISI CABUTY >Kee300e TOHHBIX 6aok
OCHOBaHbI Ha aHa/lM3e IIOBeJleH) sl HAK/IOHHBIX TPEIVH B
6aJKax U pesynbTaTaX SKCIePUMEHTOB 10 KPUTEPISIM 00-
Pa3oBaHNA HAK/IOHHBIX TPEIINH 3a CYeT YCUINA CABUIA 1
1107] fieficTBMeM MoMeHTa. OJJHaKO B OT/INYNe OT eBpoIleil-
cxx craHfiapToB (EC 2) mmm aMeprKaHCKIX CTaHJapTOB
(ACI318) pacyeT COIPOTUBIEHMS CHIBUTY IIOIEPEYHOTO
cedeHNIs1 6AJIKI C Y9eTOM BIVISHIIA NIPOJONBHON apMarTy-
pB! B poccuiickux cranpiaptax (CII 63.13330) crienranpHO
He IIpeJicTaB/IeH. B aToll cTaTbe aBTOPHI MCIIONb30BAIN Me-
TOJI, UMCTIEHHOTO MofienpoBaHys B mporpaMme ABAQUS
11 MOJe/INPOBAHMA BIMAHMA IPOJIO/IbHON apMaTyphbl Ha
COIIPOTYBIIEHIe CABIUTY 6a/loK 6e3 XOMYTOB C YUeTOM He-
JIMHEITHOCTYL MaTepyasoB, 00pasoBaHVsI U pasBUTIS Tpe-
IVH B 6aJKe, paspyIleHNs 6a/IKy, IOCTPOEHNUS OTHOIIe-
HIIT HaTPysKM 1 Mporn6a Ha IeHTpe mponeTa 6anku. Pe-
3y/IbTATbl MOJIeNPOBAHM II0Ka3a/ly, YTO COIPOTHUBIICHNE
6asIoK CABUTY TOBBHIMIAETCS C YBEMMYEHNEM CONep>KaHVIS
IIPOJIO/ILHOI apMAaTYpbl. PesyibraThl MOfieMpOBaHMA Tak-
XKe COIVIACYIOTCS € 9KCIIePYMeHTANIbHBIMIL pe3y/IbTaTaMIL,
M0STOMY MCCTIefloBaHNe BVSHUA TakKMX (DaKTOPOB, Kak
IPOYHOCTD apMaTyphl, 6€TOHA, PacIOIOXKeHNe MIPOIONb-
HOIT apMaTypbl ¥ XOMYTHI B 0aJ/iKaX, Ha CONpPOTHBIIEHIE
6aJIoK C/IBUTY MOXKeT OBITD BBIIIOTHEHO ITyTeM YJCTIeHHOTO
MOJIe/IMPOBAHMS C BBICOKOIL JOCTOBEPHOCTDIO.

Tabm.: 6. Vin.: 12. bubnuorp.: 15 HasB.

Morozov V. I, Le Quang Huy. Analysis of the effect
of longitudinal reinforcement on shear resistance in
reinforced concrete beams without stirrups. Vestnik
grazhdanskikh inzhenerov - Bulletin of Civil Engineers,
2023, no. 6 (101), pp. 13-23.

Keywords: reinforced concrete beam, beams without
stirrups, shear structure, crack, finite element method
(FEM), experimental results, shear stress, normal stress,
principal stress, ABAQUS.

Currently, most formulas for determining the shear
strength of reinforced concrete beams are based on
the analysis of the behavior of beams and the results of
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experiments on the criteria for the formation of oblique
cracks due to shear force and under the action of moment.
However, unlike European standards (EC 2) or American
standards (ACI318), the calculation of the shear resistance
of the beam cross-section taking into account the influence
of longitudinal reinforcement is not specifically presented
in Russian standards (SP 63.13330). In this article, the
authors use the numerical simulation method in the
ABAQUS program to simulate the effect of longitudinal
reinforcement on the shear resistance of beams without
stirrups, considering the nonlinearity of materials, the
formation and development of cracks in the beam, the
destruction of the beam, the construction of load relations
and deflection in the middle of the span of the beam. The
simulation results have shown that the shear resistance of
the beams increases with the increase in the content of
longitudinal reinforcement. The comparison study shows
that the simulation results are in good agreement with the
experimental results. Therefore, investigation of the effect
of factors such as strength of reinforcement, concrete,
location of longitudinal reinforcement and stirrups in
beams on the shear resistance of beams can be done by
numerical modeling with high reliability.

VIIK 624.071
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Ilonos B. M., ITntoctun M. I, benos B. B., Casun C. H.,
Mepsnaxoea E. B. Vicmonp3oBanue cranepubpoberoHa
VISl YCUTeHMSI M3TMOaeMBbIX JKele306eTOHHBIX d/leMeH-
TOB IIPU BO3JIEICTBUM IMKIOB 3aMOPa>KMBAHMA U OT-
TanBaHMA // BeCTHUK Ipak[JaHCKUX VMH>XeHepoB. 2023.
Ne 6 (101). C. 23-30.

Kmouesvie crosa: HemuHelHast AepopMaIlMOHHAs MO-
TleTb, M3rMbaeMbIiT JKeTle300e TOHHBII S7IeMeHT, HajIeXKHOCTD
JKeIe300e TOHHBIX KOHCTPYKLVIA, CTamepuépo6eToH.

[IpoBeneHBI pacyeThl, TTOKasaBIIye 3(QeKTNBHOCTD
UICTIONTb30BaHMS BBICOKOIIPOYHOTO ¥ BBICOKOIIOf[BIIK-
HOTO PeMOHTHOTO coctaBa «[unapoGeton HamuBHOI-2»
(mpousBopnrens OO0 «Kanpmarpon-CII6») misa ycu-
JIeHUs YKeNe300eTOHHBIX USTMOaeMBbIX 57IeMeHTOB, IOf-
BeprIINXCS BO3TEMCTBUIO IMK/IOB 3aMOpPaKMBAaHUS U
oTTaMBaHMA. B kadecTBe VMCXOHBIX NaHHBIX MCIOIb30-
BaHBI Pe3yNIbTaThl 9KCIIePUMEeHTaIbHBIX UCCTEOBaHMIL.
B pesynbraTe pacdeToB OIpefieNleHO, YTO HAaMOONBIINIL
s dexT mocTuraeTcs i 6aroK ¢ MajbIM, OMU3KUM K
MUHMMa/TbHOMY, ¥ BBICOKMM (TTPEBBIIAIMINM |,) HPO-
I[eHTOM apMIpPOBaHMUI.

Vin.: 7. bubnuorp.: 15 HasB.

Popov V. M., Plyusnin M. G., Belov V. V,, Savin S. N.,
Merzliakova E. V. The use of steel-fiber concrete to
strengthen bending reinforced concrete elements under
the influence of freezing and thawing cycles. Vestnik

grazhdanskikh inzhenerov - Bulletin of Civil Engineers,
2023, no. 6 (101), pp. 23-30.

Keywords: nonlinear deformation model, bending
reinforced concrete element, reliability of reinforced
concrete structures, steel fiber concrete.

There have been carried out calculations that show the
efficiency of using high-strength and highly mobile repair
compound «Gidrobeton Nalivnoj-2» (manufactured by
LLC «Kalmatron-SPb») to strengthen reinforced concrete
bending elements exposed to freezing and thawing cycles.
The results of experimental studies were used as initial
data. As a result of calculations, it has been found out
that the greatest effect is achieved for beams with a small,
close to minimal, and high (exceeding ) percentage of
reinforcement.
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Qabpuunas K. A. OneHKa IPOYHOCTH KOMIUIEKCHBIX
TepeMbIYeK U3 KepaM3UTOO0eTOHHbIX OTOKOB // BecTHMK
IpaXXJaHCKMX MH>KeHepoB. 2023. Ne 6 (101). C. 31-42.

Kniouesvie cnosa: apMokaMeHHBIe KOHCTPYKIIUIL, KOM-
IJIEKCHOe CedeHNe, KepaMsUTO6eTOH, KOMIOSUTHAs II0-
NMUMepHas apMaTypa.

[IprBOIATCSA pesynbTaTHl PacdeTOB MpeTOXKEeHHOI
aBTOPOM KOHCTPYKIWJ KOMIUIEKCHBIX IepeMbIdek, CO-
CTOSIINX 3 KepaM3UTOOETOHHON 060JIOUKN U apMUpPO-
BaHHOTO 0eTOHHOTO cepfieuHNMKa. [/ olleHKM HecyIreit
CITIOCOGHOCTH CeYeHNs BBIIIOTHEHBI YVC/IEHHOE MOJIe-
poOBaHIe HaIpsDKeHHO-Te(OpPMUPOBAaHHOTO COCTOSHUS
TpeX BapMaHTOB KOHCTPYKTUBHOTO peIeHNs, pacdeT
KOMIITIEKCHOTO CeUeHVIsI, COIIOCTaBJ/IeHVe pe3yTbTaToB
pacueTa I MOJeNVPOBAHYISI. YCTaHOBJIEHO BIUSHIE BUlA
apMaTypsl U 0eTOHa cepeUHVIKa Ha BeMTUUVHBEI paspy-
MANNX ¥ TPeMNHOOOpa3yomuX HaTpysoK, pacIpefe-
JleHe HaIpsDKEHNUI B MIOTIepedHOM CedeHVN U T10 JTNHe
a7leMeHTa, pa3BUTIe TIPOTUOOB.

Tabm.: 4. VIn.: 5. bubnmuorp.: 24 HasB.

Fabrichnaya K. A. Strength assessment of complex
intersections made of expanded clay concrete blocks.
Vestnik grazhdanskikh inzhenerov - Bulletin of Civil
Engineers, 2023, no. 6 (101), pp. 31-42.

Keywords: reinforced masonry structures, complex
section, expanded clay concrete, composite polymer
reinforcement.

The article presents the results of calculations for the
design of proposed by the author complex intersections
which are made of expanded clay concrete shell and
a reinforced concrete core. To assess the load-bearing
capacity of the section, there was performed a numerical
modeling of the stress-strain state of three variants of
the design, solution calculation of a complex section,
comparison of calculation and simulation results. There
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has been established influence of the reinforcement type
and concrete core on the magnitude of destructive and
crack-forming loads, the distribution of stresses in the
cross section and along the length of the element, and the
development of deflections.

YIK 624.012.4-183.2
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ITeemxkos C. B., Ileemxos C. C. IIpo4HOCTD TSAKeIOoro
GeToHa NPU JBYXOCHOM pacTsiKeHun // BecTHUK rpax-
TaHCKMX MHXeHepoB. 2023. Ne 6 (101). C. 43-49.

Kniouesvie cnosa: poYHOCTb GeTOHa, OCeBOe pac-
TSDKeHIe, CKaTye, HOPMaTbHBI 3aKOH pacIpefeNeHns],
IIBYXOCHO€ pacTsDKeHIe.

Vcnionb3yeMble ISl pacueTOB >kee306e TOHHBIX KOH-
CTPYKIIUIL, pabOTAIOIX B YCIOBUAX CIOXXHBIX HAIIps-
YKEHHBIX COCTOSTHMIA, XapaKTepUCTUKIL 6eTOHa OIpeferis-
I0TCST Ha MOJIETISIX, SIB/LSIONIVIXCSI B OCHOBHOM SMITHPIYe-
CKVIM, @ BXOJISIINe B HNX KO3 PUIVIEHTH! TOTyYaloTCs
U3 TaHHBIX JCIIBITAHWIT, HOCAIINX 3a4acTyio IMpPOTUBO-
peunBbIll XapakTep. Hambornee ncceoBaHo moBefieH1e
OeToHa TpU JIENCTBUM CXVMAIOIINX HAIPsSHKEHUI, 4TO
HAllUTO OTpaKeHJe U B JeHCTBYIOIIMX HOPMATVMBHBIX
IOKyMeHTaX. BMecTe ¢ TeM HaIlpsDKeHHBIe COCTOSHVIA,
CBsI3aHHbIe C OfHOBpeMeHHBIM JIeJICTBIEM PacTsDKeHNs,
IpeficTaBlIeHbl B HOPMATVBHON 0ase B 3HAUUTENbHO
MeHbIIleM oObeMe. B MOMHOI Mepe 9TO OTHOCHTCS U K
IBYXOCHOMY pacTspKeHMIo. [IpemaraeTcss paccMOTpeTh
BOIIPOC 006 M3MeHeHV! IPOYHOCTY 6eTOHA Ha OCHOBE MO-
Temu, B KOTOPOIL 37IeMeHTBI CTPYKTYPBI pacIIpefieleHb! II0
HOpMaJ/IbHOMY 3aKOHY. VICXOIHBle JaHHbIe MOTYT OBITh
IIOJTyYeHbl B pesy/lbTaTe VICIBITAHNUII 6eTOHa Ha IIPOY-
HOCTD IIPU OCEBOM CXKAaTWM VI pacTsDKeHWUN. AHamus mo-
JIy9eHHBIX pPe3yIbTaToB IIOATBepK/jaeT paboToCIoCco6-
HOCTb IIpVIMeHseMolI Mofieny. BpITomHeHHOe mMccreno-
BaHIle yKa3blBaeT Ha CHIDKeHNUe IIPOYHOCTY 6eTOHa Ipu
IBYXOCHOM pacTspKeHVN. CHIDKeHMe 6ojlee 3HaumMoe
11 6 TOHOB HM3KMX KJIACCOB ITPOYHOCTIL.

Vin.: 4. bubnuorp.: 16 HasB.

Tsvetkov S. V., Tsvetkov S. S. Strength of heavy
concrete under biaxial tension. Vestnik grazhdanskikh
inzhenerov - Bulletin of Civil Engineers, 2023, no. 6
(101), pp. 43-409.

Keywords:  concrete  strength, axial tension,
compression, normal law of distribution, biaxial tension.

The characteristics of concrete used for calculations of
reinforced concrete structures operating under complex
stress state are determined on models that are mainly
empirical, and the coeflicients included in them are
obtained from test data, which are often contradictory.
The behavior of concrete under the action of compressive
stresses is most studied, which is reflected in the current
regulatory documents. Meanwhile, the stressed states

associated with the simultaneous action of tension are
presented in the regulatory framework in a much smaller
volume.This fully applies to biaxial tension. It is proposed
to consider the issue of changing the strength of concrete
based on a model in which the elements of the structure
are distributed according to a normal law. The initial
data can be obtained from tests of concrete for strength
under axial compression and tension. The analysis of the
obtained results confirms the operability of the applied
model. The performed study indicates a decrease in the
strength of concrete under biaxial tension. The decrease
is more significant for concretes of low strength classes.
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Cesmeuykuii J]. A. O630p MOgX0Ja OTeYeCTBEHHbIX
HOPM K y4eTy fleMI(pUpPOBaHNA NP pacueTe Ha IMHA-
MIT9ecKye HarpysKu // BecTHUK rpakaHCKMX MH>KeHe-
poB. 2023. Ne 6 (101). C. 50-55.

Kniouesvie cnosa: pemmoupoBaHUe, pacceuBaHUe
9HepryM, aHa/lMN3 HOPMaTUBHOI JOKyMeHTallny, Koseba-
HIISI, MHOTOSTa>KHbIe KapKacHbIe 3IaHMsI.

PaccMaTpuBaroTCs TOXOABI OTeYeCTBEHHBIX HOpMa-
TYUBHBIX JOKYMEHTOB, PETYINMPYIOLINX pacdeT CTPONUTENb-
HBIX KOHCTPYKIMIT Ha AMHaMIdecK/e HaTpysKu (TapMo-
HIYecKle, BeTPOBBIe, celicMmdeckre). PasHoo6pasHbIe
pacueTHble MapaMeTphl NeMIpUPOBAHNS, TaKle Kak
norapudMuuecKknii JeKpeMeHT KonebaHuit §, xoapdu-
I[EeHT BHYTPeHHETo TPeHNs Y U KoaPUINEHT paccen-
BaHus oHeprun K,,, IPUBOJATCA K €UHOMY NapamMeTpy
k03¢ ¢uINeHTa OTIOMeHN s sHeprun . [IponsBopgurcs
CpaBHeHNe INIpUBeIeHHBIX 3HAYeHUI MeXy coboit 11 co
3HaYeHMSIMI, OTyYeHHbIMI TIO0 pe3y/IbTaTaM HaTypPHBIX
9KCIepuMeHTOB. [IpeoxeH TOAXO K y4eTy U Ja/bHell-
IIeMy U3YYeHUI0 TeMII(pUpOBaHIISL.

Ta6m.: 3. bubnmuorp.: 8 Ha3B.

Svyatetskiy D. A. Review of the approach of domestic
civil engineering standards tothe consideration
of damping in dynamic load calculations. Vestnik
grazhdanskikh inzhenerov - Bulletin of Civil Engineers,
2023, no. 6 (101), pp. 50-55.

Keywords: damping, energy dissipation, analysis of
civil engineering standards, fluctuations, multi-storey
frame buildings.

The article discusses the approaches of Russian civil
engineering standards regulating the calculation of
building structures for dynamic loads (harmonic, wind,
seismic ones). Various damping parameters such as the
logarithmic decrement of oscillations §, the coeflicient of
internal friction y and the coefficient of energy dissipation
K, are reduced to a single parameter of the energy
absorption coeflicient. The above values are compared
with each other and with the values obtained from the
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results of field experiments. An approach to accounting
and further study of damping is suggested.

YIIK 539.4
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Cmupnos B. J., Kyxapesa A. C. YcramocTHoe pas-
pyllleHlle PacTAHYTOr0 KPYIrOBOIO CTepKHA C KOHIIeH-
TPUYHOI TpemyHoli // BeCTHMK IpaKIaHCKUX MHXeHe-
poB. 2023. Ne 6 (101). C. 56-61.

Kniouesvte cnosa: xpyroBoit 6pyc, TUCKOBUTHAS Tpe-
muHa, KO3(QUINEHT WHTEHCUBHOCTY HAIPSDKeHUI,
YCTaJIOCTHOE pa3pylleHue.

JlaHa Ko/mIYecTBeHHas OlLleHKa BVAHMA IpaHUL] Te/la
Ha IIPOYHOCTb pejibca C BHYTPeHHell IOoIlepedHoil Tpe-
IMUHOIL. B kauecTBe IpNOMIKeHHOT MOJIENH MICTIONB3YeT-
Cs1 KpyroBOIl LIVIMHIP C COOCHOI KPYTOBOJ TPELVHOIL.
[IpencTaBeHBl pe3ynbTaThl pacdeTa Koa(duiieHTa
uHTeHcyBHOCTU HanpspkeHuit (KMH) ¢ ncmonpsoBaHm-
eM pas3/IMYHbIX IIPYeMOB, U3BeCTHBIX B uTeparype. [
npubmkeHHoro pacyera KMH mpoctsiv n addektus-
HBIM OKa3bIBaeTcs MeTOJ IVIOCKMX cedeHMit. [TokasaHo
B/IMsAHNUE IIOIPABOYHOIO MHOXUTE/S Ha MaKCYMalbHOe
sHadeHre KVMH. JIng cpaBHeHMs NpuBeieHbl pesyybra-
ThI Beruucnennit KMH B aHanmormyHoOM IUIOCKOI 3ajade.
JlaHa olleHKa OCTaTOYHOIO pecypca KOHCTPYKLUM IO
YICITY HOITYCTUMBIX IVIK/IOB HaIPy>KeHUA.

Tabmn.: 3. Vin.: 4. bubnuorp.: 14 Ha3B.

Smirnov V. L, Kukhareva A. S. Fatigue fracture
of circular rod with a concentric crack subjected to
tension. Vestnik grazhdanskikh inzhenerov - Bulletin of
Civil Engineers, 2023, no. 6 (101), pp. 56-61.

Keywords: circular rod, penny-shaped crack, stress
intensity factor, fatigue fracture.

The article presents a quantitative assessment of the
body boundaries influence on the strength of the rail with
an internal transverse crack. As an approximate model, a
circular cylinder with a coaxial circular crack is used. The
results of calculating the stress intensity factor (SIF) using
various techniques known in the literature are submitted.
For an approximate calculation of the SIF, the method of
plane sections has turned out to be simple and effective.
The effect of the correction factor on the maximum value
of the SIF is shown. For comparison, the results of the SIF
calculations in a similar 2D plane problem are presented.
The residual lifetime of the structure estimated according
to the number of permissible loading cycles is regarded.

YIK 624.131
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Bypues P. B., Ilonynun B. M. ®akTop cTafMiiHOCTH
BO3BefleHIs CeKINMil MOHOMMTHBIX 3JaHMIT Geckap-
KAacHOTO THIIa B pacyeTe HeCTaOMINM3MpPOBAHHBIX He-
PAaBHOMEPHBIX OCaJJOK B OCHOBAHNMM IUIMTHOTO (pyH-

JmaMeHTa // BeCTHMK TpaXaHCKMX WMH>KeHepoB. 2023.
Ne 6 (101). C. 62-73.

Knioueswvie cnosa: cramuitHoe Bo3BeleHNe 3aHN I, He-
paBHOMepHbIe OCAJIK!, OTHOCUTeNIbHAS pa3HUIIA 0CAJOK,
MOHOINUTHBIe 3manus, Plaxis 3D.

PaccmarpuBaeTcs mpocTpaHCTBeHHad 3ajilada O BO3-
BeJIeHU U CeKLIMII MOHOUTHOTO 3[JaHNs C IUTUTHBIM (yH-
ITaMeHTOM Ha CIabbIX BOJIOHACBIIeHHBIX IPYHTaX, pac-
cuntbiBaeMas B cpefie Plaxis 3D. B kauecTBe HanzeMHOI
YacTH 3JJaHMA pacCMATpUBAIOTCA MWJeanu3MpOBaHHbIE
KOHCTPYKTVIBHbIE CXeMbI CEeKIVIOHHOTO 3JIaHVs Oeckap-
KaCHOTO THUIIA AYeNCTON CTPYKTYyphl. OIpefensoTcs Be-
JIMYVMHBI OTHOCUTE/IBbHBIX Pa3HUI] 0Ca/IOK Ha pas3/INYHbIX
JTarax BO3BeJIeHNUS CeKIIMIT U aeTcs olleHKa (aKkTopam,
dbopMMpyoOIIUM UX pasBuTHe. [/ OLIEHKYU CXOMVMOCTH
pe3y/bTaToOB YMCIEHHOTO MOJeNMpOBaHUA JIeMOHCTPU-
PYIOTCS aJITOPUTM U pellleH/e B aHaTUTUYeCKOM BUJIe CO
CXOJHBIMI TPAHNYHBIMI YCTIOBUAMIU.

Tabm.: 2. Vin.: 8. bubnmuorp.: 20 HasB.

Burtsev R. V., Polunin V. M. The factor of construction
staging of sections of monolithic frameless buildings
in the calculation of unstabilized uneven settlement
in the slab foundation base. Vestnik grazhdanskikh
inzhenerov - Bulletin of Civil Engineers, 2023, no. 6 (101),
pp- 62-73.

Keywords: staged construction of a building, uneven
settlements, relative difference in settlement, monolithic
buildings, Plaxis 3D.

The article considers the spatial problem calculated
in the Plaxis 3D of constructing sections of a monolithic
building with a slab foundation on soft water-saturated
soils. As the above-ground part of the building, the authors
consider the idealized structural schemes of a sectional
frameless building of a cellular structure. The values of
relative differences in settlements at various construction
stages are evaluated and an assessment is given of the
factors causing their development. In addition, to evaluate
the convergence of the numerical simulation results, the
algorithm and solution are demonstrated in analytical
form with similar boundary conditions.

YIK 691.542:691.327
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Cmaposepos B. ]I., Cudoposa A. C. BiusiHVe MOBBI-
LIEHHOTO COfiep>KaHNA IIIAKOB B BsDKYILeM Ha CBOIi-
CTBa BHOPOIIpeCCOBaHHBIX M3fenuit // BecTHUK rpax-
TaHCKMX MHXeHepoB. 2023. Ne 6 (101). C. 74-84.

Kniouesvie cnosa: BU6poIIpeccoBaHHbIE UM, TPa-
HY/IMPOBAHHBIN LITAK, eMeHT, IIJTAKONIOPT/IaH/[LleMeHT,
KOPPO3MOHHASI CTOMKOCTb, JOPOXXHBII 6eTOH, II0KasaTe-
M Ka4ecTBa U JOJIFOBEYHOCTI TPOTYapHOI IIUTKI.

Ha ocHoBe anammsa cyliecTByolleli HOpMaTHBHOI
6a3pl, Tpe6OBaHMS KOTOPOIT pacIpOCTPAHAIOTCS Ha Ile-
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MEHTBI U GEeTOHBI, Ha IIpUMepe TeXHONIOTMI U3TOTOBIIe-
HIisl BUOPOIPECCOBAHHBIX U3JIE/INII BbISB/IEHBI OTPaHI-
YeHUsI 110 TIPUMEeHEHIIO 1eMEHTOB CO LITAKOM ISl UX 13-
roroByeHus. OIpeieNieHO, YTO YPOBEHb PasBUTHSI CTaH-
[apTU3aluy B paccMaTpuBaeMoil IpefMeTHOI 06macTu
He OTBeYaeT COBPEMEHHBIM Hay4YHBIM JOCTVDKEHVSIM U
pesyibraTaM HapaGOTaHHOIO MPAaKTHYECKOTrO OIIBITA.
B pesybrare 1CCIeIOBaHNIT BIOPOIIPECCOBAHON TPOTY-
apHOII IVINTK, U3TOTOB/IEHHON Ha OCHOBE [[eMEeHTOB, CO-
Iep>KalllX MITaK B KomudecTBe 15 %, yCTaHOBIEHO, YTO
BCe II0KasaTe/l KauyecTBa COOTBETCTBYIOT HOPMUPYeMO-
My ypoBHI0. TeM caMbIM IOfITBepiK/ieHa HeOOXOIMMOCTD
BHeCeHUsI U3MeHeHVsI B HOpMaTyBHY0 6asy Ha BUOpO-
[IpeccoBaHHbIe U3[Ie/IsI B YaCTV IIPUMEeHEH s 1IeMEHTOB,
colepXKallinx LUTaky (10 KpaiiHell Mepe B KO/MM4YecTBe
15 %).
Ta6mn.: 3. Vin.: 2. bubnuorp.: 21 Ha3B.

Staroverov. V. D., Sidorova A. S. The effect of
increased slag content in the binder on the properties
of vibropressed products. Vestnik grazhdanskikh
inzhenerov - Bulletin of Civil Engineers, 2023, no. 6
(101), pp. 74-84.

Keywords: vibropressed products, granulated slag,
cement, Portland slag cement, corrosion resistance, road
concrete, quality and durability indicators of paving slabs.

Based on an analysis of the existing regulatory
framework, the requirements of which apply to
cement and concrete, on the example of technology for
manufacturing vibropressed products, there have been
identified restrictions on the use of cements with slag for
their production. It has been determined that the level of
standardization development in the subject area under
consideration does not correspond to modern scientific
achievements and the results of accumulated practical
experience. As a result of investigation of vibropressed
paving slabs made on the basis of cements containing slag
in an amount of 15 %, it has been found out that all quality
indicators correspond to the standardized level. This
confirms the need to amend the regulatory framework
for vibropressed products regarding the use of cements
containing slag (at least 15 %).

YK 628.237

DOI 10.23968/1999-5571-2023-20-6-85-91

Tensmuukosa A. M., Qedopos C. B., Cyxosa B. A.
OmpepeneHne MacHITaOHOTO KpUTepUs MacCOOTHAYM
CepoBOOpPOa B KaMepax ramieHns1 Hamopa // BecTHnk
TpaXIaHCKMX NHXeHepoB. 2023. Ne 6 (101). C. 85-91.

Kntouesvie cnosa: cepoBonopof;, MaccoobMeH, Kamepa
ramenns Haropa, ANSYS CFX.

BoisiBieHa mpo6rieMa KOMMYeCTBEHHO OIleHKU ce-
POBOZIOPO/IA, BBIAEAIONIETOCS TIPU TPaHCIIOPTUPOBKE
B KaMepax TallleHVs Haropa. [l paspabGoTKy MaTeMa-

TUYECKOTO allllapaTa, ITO3BOMSIOIIEr0 BBIIOTHUTD JaH-
HYI0 OLIEHKY, HeOOXOIMMO BbISIBIIeH)e MacliTabHOro
KpUTepHsi MacCOOTAYN CEPOBOJIOPOJIa, YTO CTATIO Le/IbI0
[aHHOI paboThl. B mcceoBaHuy Mpy IIOMOIIM MeTO-
Jla KOHEeYHO-97IeMEHTHOTO aHa/Iu3a M3y4anoCh BIUSHIUE
M3MeHEHNsI TeOMETPUIECKNX, TU/PO/IHAMIIECKIX Xa-
PaKTEPUCTUK CHUCTEMBI U KaueCTBEHHBIX XapaKTepUCTUK
[IOTOKA Ha IIPOLjecc MaccooTHaun. B pesy/brare ncceso-
BaHUA ObUIN OIIpefie/ieHbl 3aKOHOMEPHOCTU M3MeHEeHNsI
VHTEHCUBHOCTI MaccooOMeHa, a Tak)Ke BBISB/IEH Mac-
IITaOHBI KPUTEPUIT MAaCCOOT/Iauy CepOBOJIOPOJIA.
Ta6mn.: 3. Vin.: 3. bubnuorp.: 15 HasB.

Telyatnikova A. M., Fedorov S. V., Suhova V. A.
Estimation of the scale criterion of hydrogen sulfide
mass transfer in energy dissipation chambers. Vestnik
grazhdanskikh inzhenerov - Bulletin of Civil Engineers,
2023, no. 6 (101), pp. 85-91.

Keywords: hydrogen sulfide, mass transfer, energy
dissipation chamber, ANSYS CFX.

In this article, the problem of quantitative estimation of
hydrogen sulfide emitting during transportation in energy
dissipation chambers is considered. In order to develop a
mathematical apparatus to perform this estimation, it is
necessary to identify the scaling criterion of hydrogen
sulfide mass transfer, which was the purpose of this
work. In the study, the effect of changing the geometric,
hydrodynamic characteristics of the system and the
qualitative characteristics of the flow on the mass transfer
process was investigated using finite element analysis. As
a result of the study, there were revealed regularities of
changes in the intensity of mass transfer, as well as a large-
scale criterion for mass transfer of hydrogen sulfide.

YIK 620.91:504.062
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Hikaposckuii A. JL., Ipumumaun A. M., Taypum B. P,
YTunmsanus TenIoTbl CTOYHBIX BOJ AepeBo0OpadaThI-
Baollero NnpegupuATiA // BecTHUK TpaXaHCKUX UH-
>KeHepoB. 2023. Ne 6 (101). C. 92-99.

Kniouesvle cnosa: TexHomormueckue CTOYHbIE BOJBL,
IepeBoobpabaThIBalolee IPeApUATIe, YTUIN3ALVIS Te-
I/IOTHI, KOXKYXOTPYOHBII TeINIOOOMEHHUK, peKyHepaTop
TeIlIOThL.

[IpencraBieHbl pe3y/lbTaTbl UCCIENOBAHUI MUCIIOIb-
30BaHMA TeIlJIOBOTO IIOTeHILMaja IPOMBIIIIEHHBIX CTO-
KOB, 00pasylomuxcsi IpM  TIPOM3BOACTBE YIYdIIeHHBIX
I peBeCHOBOJIOKHUCTBIX IIUT, a TAK)Ke OX/IaXK/IeHNA CTOY-
HBIX BOJI IO TeMIepaTypbl oKoso 40 °C. PaccMOTpeHbI 3a-
Tauy pa3paboOTKU U pacuyeTOB ABYX TeIVIOOOMEHHUKOB
I YTUINSAINU TeT/IOTH, 9((eKTUBHOTO OT/e/NeHNs
B3BeIlleHHBIX BellleCTB IeHTPpU(YTUPOBaHNEM Ha 3Talle
IIpefiBapUTe/IbHOM OYUCTKM C IOCIEAYIOUMUM OTBOILOM
B 0OIecl/IaBHYI0 CICTeMy KaHa/lusallUyi. BbImonHeHO
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KOHCTPYKTUBHOE IIPOeKTHpPOBaHMe I IByX BapMaHTOB
YTWIN3aLUY TeIUIOThI. PaspaboTaH KOXYXO-Tpy6UaTsIit
TEeIUIOOOMEHHVIK JIJISI HarpeBa BOJIbI Ha OTOIUIEHME IIPO-
M3BOJICTBEHHOTO KOpITyca MOIIHOCTEI0 470 kBT, a Taxoke
peKyIepaTop i HarpeBa IIPUTOYHOTO BO3[yXa B CU-
cTeMe BEHTWIANUM KOTeIbHOM MoImHOoCThio 1700 KBrT.
HayuHble M mpakTudYecKue pe3ylbTaThl pabOoTH AT
BO3MOXKHOCTD 3HAUMTENbHO MOBBICUTH 3¢ (eKTNBHOCTD
UCIIONIb30BAHNS TeIIOTBI U PelNTb Ipob/ieMsl Iiepepa-
OOTKV 06pasyIoLINXCsI CTOYHBIX BOJI.
Ta6mn.: 3. Vin.: 4. bubnuorp.: 21 Ha3B.

Shkarovskiy A. L., Grimitlin A. M., Taurit V. R.
Utilization of waste water heat from a woodworking
plant. Vestnik grazhdanskikh inzhenerov - Bulletin of
Civil Engineers, 2023, no. 6 (101), pp. 92-99.

Keywords: technological wastewater, woodworking
enterprise, heat utilization, shell-and-tube heat exchanger,
heat recuperator unit.

The article presents the results of studies regarding
the use of the thermal potential of industrial wastewater
generated during the production of improved fiberboards,
as well as cooling wastewater to a temperature of about
40 °C. The authors consider the problems of developing
and calculating two heat exchangers for heat recovery and
effective separation of suspended solids by centrifugation
at the pre-treatment stage with subsequent discharge into
a common sewage system. Structural design has been
completed for two heat recovery options. There has been
worked out a shell-and-tube heat exchanger for heating
water for a production building with a capacity of 470 kW,
as well as a recuperator unit for heating the supply air in
the ventilation system of a boiler room with a capacity
of 1700 kW. Scientific and practical results of the work
make it possible to significantly increase the efficiency of
heat use and solve the problems of processing generated
wastewater.

YIK 625.72

DOI 10.23968/1999-5571-2023-20-6-100-109

XKykosckuii E. M. AHanmuTm4eckuiti 0630p MeTOIOB
NMPOEeKTHPOBAHNA HEKECTKIX JOPOXKHBIX OJEeX] /LA
oIleHKM UX 3¢ (PeKTUBHOCTI B COBpeMeHHOIl MPaKTH-
Ke // BeCTHUK Irpa>kTaHCKMX MHXKeHepoB. 2023. Ne 6 (101).
C. 100-109.

Knouesvie cnosa: mopoxHas ofiex/ia, JOITOBEUHOCTD,
paspyllleHle, pasHOIPOYHbIe JJOPOXKHbIE ONEX[bl, He-
XKeCTKIe JOPOXKHbIe OfIeXKIbl, IPOeKTUPOBaHMe TOPOXK-
HBIX OIIeX]].

OmnBbIT 3KCIUTyaTallMM JOPO>KHBIX OfieXK]l IOKa3blBa-
eT X HepaBHOMepHOe paspylleHIe: GOblIeMy paspy-
LIEHNIO MIOJIBEPraloTCs Kpas Ipoesyell YacTy, I0ITOMY
BO3HIKaeT HeOOXOAMMOCTD MTOBBIIIEHVISI JOITOBEYHOCTH
U CPOKOB CITY>XOBI JOPOXKHBIX O[] IO BCell MIMpUHe

npoesxelt gacTit. [IpoBefieHHBII aHA/IN3 OTeIeCTBEHHOTO
¥ 3apy6eXXHOTO OIIBITA [IPOEKTHPOBAHNSI HEXKECTKIUX J10-
POKHBIX OJI&XK]| TIOKa3asl, YTO Ha CeTOJHSIIHMIL IeHb aK-
TYyaJIbHbIM BOIIPOCOM SIBJISIETCS IIPOEKTIPOBaHNE [OTITO-
BEUYHBIX JJOPO>KHBIX KOHCTPYKIINIL, KOTOPbIe CMOTYT BOC-
IPVHVMATD HArPY3KI C y4eTOM peajibHOTO BO3/IE/ICTBIISL.
IlokasaHo, 4TO IpUMeHsieMble METOJVIKM HeJloCTaTOYHBI
M HYXXJAlOTCS B JajbHeIllleM COBepIIeHCTBOBAHNIL
CdopmynnpoBaHbl OCHOBHBIE 3a/jadi 110 pa3paboTKe
CIIOCOO0B MPOEKTUPOBAHUS U KOHCTPYMPOBAHMs He-
JKECTKMX JJOPOXKHBIX OJIeX/]] C IIepeMEeHHOII TPOYHOCTHIO
10 HIVIPUHE POe3XKelt YacTi.
bubmmorp.: 19 HasB.

Zhukouski Ya. M. Analytical review of design
methods for non-rigid road pavements to assess their
efficiency in modern practice. Vestnik grazhdanskikh
inzhenerov - Bulletin of Civil Engineers, 2023, no.6
(101), pp. 100-109.

Keywords: road pavement, durability, damage, multi-
strength pavement, non-rigid road pavement, road
pavement design.

Experience in the operation of road pavements shows
their uneven damage: the edges of the roadway are
subjected to greater damage, so there emerges a need to
increase the durability and service life of road pavements
across the entire width of the roadway. The analysis of
domestic and foreign experience in the design of non-rigid
road pavements shows that today the pressing issue is the
design of durable road structures that can withstand loads
taking into account their real impact. It is substantiated
that the methods currently used are insufficient and need
further improvement. The main tasks for developing
methods for designing and constructing non-rigid road
pavements with variable strength across the width of the
roadway are formulated.

YIK 656.022

DOI10.23968/1999-5571-2023-20-6-110-116

Hocxos A. A., Tepenmves A. B., Apugpynnun V. B. Ma-
TeMaTH4ecKas Mofelb yIpaBleHNM:A KauyeCTBOM IpH-
HIMaeMbIX pellleHUIT B CTOXKHBIX CHCTeMaX I'Py30BBIX
aBTOMOOGNIBHBIX IIepeB030K // BeCTHMK TpakFaHCKMX
MHXeHepoB. 2023. Ne 6 (101). C. 110-116.

Kniouesvie cnosa: nHPOpPMAIVIOHHAST CUTYAIVS, TeO-
pYS IPUHATHA pellleHNnIl, CToXacTIYecKas Heollpelle/ieH-
HOCTb, MeTOJIbl BEKTOPHOJ1 OIITMMM3ALINY, MHOTOKpUTe-
puasbHas 3ajava, IMHelIHOe I HellMHelHoe IIpOorpaMMu-
poOBaHIe, TPy30Bble aBTOMOOVIIbHEIE TTepeBO3KIL

[IpencraBneHa MaTeMaTuyeckass MOJe/lb yIIpaBile-
HUA KadeCTBOM IIPMHUMAaeMbIX pellleHull B MHTeN/IeK-
TyalbHbIX C/IOKHBIX OpraHM3alIOHHO-TeXHIYeCKIX
CHCTeMaX TPY30BBIX aBTOMOOMIBHBIX HepeBo3oK. Pas-
paboTaHHas MOfelb IIO3BOJsET IIPOU3BOAUTH 00s3a-
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TeNbHBIN psl MeVICTBUIT B JaHHBIX CHCTeMaX: aHajN3
CTyYaifHBIX BO3MYIIeHMI U (aKTOPOB BHYTpeHHEN U
BHeIlIHell cpefibl, MeMCTBYIOI[UX Ha CHUCTEMY; BBIBOJ
CTOXACTMYECKNX YpaBHEHUIT, OTpaXkKalolNX JHAMIIIe-
CKMIT XapaKTep CHCTeMbl; BEIOOpP 11 060CHOBaHNUe BYHK-
IuoHama (KpUTepysl WIN KpUTepleB) ONTUMANIbHOCTHU
U OTpaHNYeHUlT; BEIOOp U 0OOCHOBaHIE BEPOSTHOCT-
HBIX XapaKTepHCTUK (QYHKIVMOHama WM (YHKIVOHA-
JIOB ONITVIMA/NbHOCTH; aHA/IN3, YTOUHEHE I YIpOIleHIe
CTOXaCTUYeCKNX YPaBHEHUI CUCTEMBI B COOTBETCTBUMU
C BBIOpaHHBIM KpuTepueM (KpUTepUsAMM) ONTUMAaTbHO-
CTHU U OTpaHNYeHNSIMH; BBI6OP 11 000CHOBaHIIE METO/IOB
CTATMCTIIECKOTO aHa/N3a UCCIelyeMbIX TapaMeTpOB B
cucTeMe; BBIOOp U 06OCHOBaHIEe MeTOJa CBeJeHIIS 3a-
Tauy CTOXacTUYEeCKOl 3a/lauyl ONTUMM3AIUY K 3a/jadaM
HeMHefHOTo (IMHeITHOT0) IIPOTpaMMIpPOBAaHMs; BBI-
60p MeToJla pellleHMs KpaeBOU 3ajiaun; BBIOOp U 060-
CHOBaHIe MeTOJIa ITOUCKa ONTVMAaTbHBIX 3HaYeHMII ITa-
pPaMeTpOB JCCTETYeMOlT CHCTEMBL
Bbubmuorp.: 23 HasB.

Noskov A. A., Terentyev A. V., Arifullin I V.
Mathematical model of quality management of
decisions made in complex systems of road freight
transportation. Vestnik grazhdanskikh inzhenerov -
Bulletin of Civil Engineers, 2023, no. 6 (101), pp. 110-116.

Keywords: information situation, decision-making
theory, stochastic uncertainty, vector optimization
methods, multi-criteria problem, linear and non-linear
programming, road freight transportation.

Thearticle presents a mathematical model of managing
the quality of decisions made in intelligent complex
organizational and technical systems of freight road
transportation. The developed model allows performing a
mandatory series of actions in these systems, namely, the
following: analysis of random perturbations and factors
of the internal and external environment acting on the
system; derivation of stochastic equations reflecting the
dynamic nature of the system; selection and justification
of the optimality functional (criterion or criteria) and
constraints and limitations; selection and justification of
probabilistic characteristics of functional or optimality
functional; analysis, refinement and simplification of
stochastic equations of the system in accordance with the
selected optimality criterion (criteria) and limitations;
selection and justification of methods for statistical
analysis of studied parameters in the system; selection
and justification of the method for reducing the stochastic
optimization problem to nonlinear (linear) programming
problems; choosing a method for solving the boundary
problem; selection and justification of the method for
finding optimal values of parameters of the system under
study.

YIK 629.072

DOI10.23968/1999-5571-2023-20-6-117-124

Ilooonpuzopa H. B. Metogudeckoe obecmeveHue
anmapara MHCTPYMEHTAaTbHOTO KOHTPOIA M JVArHo-
CTHPOBaHNA BbICOKOABTOMATH3MPOBAHHBIX TPaHC-
TIOPTHBIX CPeCTB // BeCTHMK IpakKJaHCKIX VIH)KeHEPOB.
2023. Ne 6 (101). C. 117-124.

Kntouesvie  cnosa:  BBICOKOQBTOMATH3JIPOBaHHOE
TPAHCIOPTHOE CPENCTBO, TeXHIYeCKOoe OOCTy>KMBaHIe
Yl peMOHT, TeXHIYeCKOe COCTOSIHME, MHCTPYMeHTa IbHbII
KOHTPOJIb, JVIaTHOCTHKA.

PaccMoTpeHo opMMpoBaHUe KOMIIIEKCHOTO pellle-
HJA BOIPOCa KOHTPOJSA U YHpaBlIeHUsA TeXHUYECKUM
COCTOsIHNEM BBICOKOAaBTOMATH3MPOBAHHOTO TPaHCIOPT-
Horo cpefictBa (BATC) ¢ y4etroM MHAMBHAYanu3alun
perlaMeHTa TeXHMYECKOTo OOCTy)XMBaHMSA JI peMOHTa
IIpY TPOXOXJEHNM IIPOLefypbl MHCTPYMEHTa/lIbHOTO
KOHTporA. IIpefcTaBmeHbl pe3ynbTaThl pa3paboTKU ajl-
TOPUTMOB, CTPYKTYPHBIX MOJe/nell JVarHOCTMPOBAHNSA
KOHCTPYKTUBHBIX cucTeM BATC B Xopie mpoBeneHus
MHCTPYMEeHTaTbHOTO KOHTpOIA. Pa3paboTaHbl MHCTPY-
MeHTBl YIpaBleHNSA VHIVBUIYanusanueil permaMeHTa
TEeXHIYeCKOTO 06CTyX/BaHUS U peMoHTa. [IpemmoxeHa
MHTeTpalbHO-MacIITabupyeMasi IOMUMOJeNb UHCTPY-
MEeHTaJIbHOTO KOHTpOJsA M pamarHoctupoBanuss BATC,
yJacTByoIass B GOpMUPOBAHNI eINHON aBTOMATW3M-
PpOBaHHOII (YHKIMOHA/IBHOI CUCTEMBl TEXHUYECKON U
uHopmanyonHoit uHrerpanyu BATC, mosBonsmonias
OCYIIeCTBUTDh KauyeCTBEHHDIN IlepeXof] K IIOBBILNIEHNIO
9KCIUTyaTalIoHHON HafiexkHocTn BATC.

Vin.: 3. bubnmorp.: 19 HasB.

Podoprigora N. V. Methodological support of the
apparatus of instrumental control and diagnostics
of highly automated vehicles. Vestnik grazhdanskikh
inzhenerov - Bulletin of Civil Engineers, 2023, no.6
(101), pp. 117-124.

Keywords: highly automated vehicle, maintenance
and repair, technical condition, instrumental control,
diagnostics.

The paper considers the formation of a complex
solution to the issue of control and management of the
technical condition of a highly automated vehicle (HAV)
taking into account the individualization of maintenance
and repair routines during the instrumental control
procedure. The results of development of algorithms,
structural models of diagnostics of HAVs' structural
systems during instrumental control are presented.
Management tools for individualization of maintenance
and repair regulations are developed. There is proposed an
integral and scalable polymodel of instrumental control
and diagnostics of highly automated vehicles (HAVs),
which participates in the formation of a unified automated
functional system of technical and information integration
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of HAV, allowing a qualitative transition to improving its
operational reliability.

VIIK 338.5

DOI 10.23968/1999-5571-2023-20-6-125-137

Badoxun O. B., IInemnesa H. I. TloTeHnman cHIbKe-
HUA TPAHCHOPTHO-TOTMCTUYECKNX 3aTPAT B LEIAX I0-
CTaBOK B yclnoBuAX Hudposusanum // BecTHuk rpax-
TaHCKMX MHXeHepoB. 2023. Ne 6 (101). C. 125-137.

Kntouesvie cnosa: nudposas TpaHcopmanus, 10ru-
CTUYeCKMe TPOLeCChl, TPAHCIIOPTHO-TIOTUCTIIECKIIE 3a-
TPAaTHI, TPAHCAKLIVIOHHBIE M3IEPXKKIL.

VccnenoBaHa TpaHCaKIMOHHASI COCTABIISIONIAS JIOTU-
CTMYECKVIX 3aTpaT B LeIsAX MOCTaBOK, OIpefie/ieHbl (ak-
TOPBI, BIVSIOIIVE HA TPAHCAKI[MOHHbIE U3JIEPXKKU B JIO-
TUCTUKe, TaHa VX XapaKTepUCTUKA U MPUINHBI BO3HUK-
HOBeHMs. BpiesieHsl Tpu ypoBHS 1npoBoil TpaHchop-
MaIyi JIOTUCTUYECKIUX TIPOL[eCCOB, CUCTEMATU3UPOBAHbI
TpaHCAKI[MOHHbIE VI3[IeP>KKM, BOSHMKAIOLINE Ha PasHbIX
9Talax B3aIMOOTHOIIEHUII YYaCTHUKOB Lielleif IocTa-
BOK, IOKasaH IOTEHIVaNl UX CHYDKEHUS TPV PasHbIX
ypOoBHsX 1MdpoBoit Tpancopmaryn. [Ipeqioxen canb-
IOBBIIT MeTOlI Iisl olleHKy a¢ddekTa oT HudppoBU3aUm
JIOTYICTMYECKVIX CUCTEM, YYUTBIBAIOIINIT IOJIOXKN TeTbHBIE
U OTpULIaTe/IbHbIe pe3yabraThl. O1eHKa 3¢ deKTa Tomo-
HeHa Y4eTOM VIHTepeCOB rOCyIapCTBa.

Ta6m.: 2. Vin.: 2. bubnuorp.: 20 Ha3B.

Badokin O. V., Pletneva N. G. Potential for reducing
transport and logistics costs in supply chains in
the context of digitalization. Vestnik grazhdanskikh
inzhenerov - Bulletin of Civil Engineers, 2023, no. 6 (101),
pp- 125-137.

Keywords: digital transformation, logistics processes,
transport and logistics costs, transaction costs.

The article investigates the transactional component
of logistics costs in supply chains, the factors influencing
transactional costs in logistics are identified, their
characteristics and causes are considered. Three levels
of digital transformation of logistics processes are
identified, transaction costs that arise at different stages
of the relationship between supply chain participants
are systematized, and the potential for reducing them
at different levels of digital transformation is shown.
A balance method is proposed for assessing the effect of
the digitalization of logistics systems, taking into account
positive and negative results. The assessment of the effect
is supplemented by taking into account the interests of the
state.
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Bapawes M. H., [leopruxosa M. V. C1o>XHOCTY IpK-
MeHeHI s KpUBoil KOHCOMMIALUY OTPACIy Ha IpiMepe

POCCHITCKOTO pBIHKA I[eMeHTa // BeCTHUK IpakaHCKUX
MHXeHepoB. 2023. Ne 6 (101). C. 138-144.

Kntouesvie cnosa: KpuBasi KOHCOMUJALNY, [leMEHTHAsI
OTpaciib, pbIHOK I}eMeHTa, IpobieMa pasBUTHUS OTPACIII,
IIPOTHO3MPOBaHNe PbIHKA.

PaccmoTpeHa po6yieMa 1CI0/Ib30BaHsI KPUBOII KOH-
COMUJIALIN JUISI TIPOTHO3MPOBAHSI pa3sBUTHS OTPACIIN Ha
[IpYMepe POCCUIICKOTO phIHKa IleMeHTa. [IpoaHanusnpo-
BaHa JCTOPYSI PasBUTH [IeMEHTHOI OTpaciy, OlMCaHa
TeKylasi CUTyalyusi Ha pblHKe (06beMbI MOTpebIeHus,
OCHOBHbIE MTPOKM U VX JIOTIN), OIpenieieHbl GaKTopbl,
BsIoLNe Ha ee pasBuTie. Clie/laHbl BBIBOJBI O HEIIPH-
MEHJMOCTH KOHIIEIIIINI K/IacCUYecKolt S-06pasHoit Kpu-
BOJI KOHCOMMaLui, paspaboranHoil kommnanueit Kerney,
IUISL OTpACTIeit, CUIbHO 3aBUCSIINX OT IIOMUTHYECKOI 06-
CTaHOBKY ¥ TOCY/JapCTBEHHOTO Pery/IMpOBaHIs, a TAKXKe
B YC/IOBVSIX COKpallleHVsI 00beMa IIoTpebIeHusl.
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The article deals with the problem of using the
consolidation curve to forecast the development of the
industry on the example of the Russian cement market.
The history of the cement industry development is
analyzed, the current market situation is described
(consumption volumes, the main market players and their
shares), the factors influencing the industry development
are specified. Conclusions are drawn on the inapplicability
of the concept of the classical S-shaped consolidation
curve worked out by the Kerney company for industries
that are highly dependent on the political environment
and government regulation, as well as in a declining
consumption environment.
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Kntouesvie cnosa: MpoMBIIUIEHHBIT cUMOMO3, KOO-
Hepauysi HayKyM UM OM3Heca, UVPKY/IspHas 3KOHOMMKA,
MHHOBAIVIOHHAS [IeITeTbHOCTb.

[Ipo6rnembl 3arpsisHeHUsI OKpY>Kalolllell Cpefbl, Ipy-
BOJAINME K M3MEHEHUIO CTpaTernili pasMyMyHbIX CTpaH
MHUpa IO YCWIEHUI0O KOHTPOJISL 3a IPOMBIIUIEHHBIMU
NP EeIIPUATISIMHI, CTATU CTUMY/IOM PasBUTUS INUPKYIISAP-
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HOI1 5KOHOMUKIL. [IpOMBIIIIEHHBII CMO1103 KaK MHCTPY-
MEHT LVPKY/ISPHOI SKOHOMUKIA, IIPOKO IPpUMeHsIeMbIit
B Pas/lMYHBIX CTPaHaX MIpa, Ha CETOJHSIIHNI ieHb SIB-
JISIeTCsT Ma/IOM3yIeHHOIT 06/1acThio McceioBanmii B Poc-
cuiickoit Pepeparnu. [IpUBOAATCS pesyIbTaThl NCCIENO-
BaHIS BOCTPeOOBAHHOCTI IIPOMBIIIIEHHOTO CHMO11032a B
Hay4HOl 1 6usHec-cpette. CHOpPMYINPOBAHDI IIPUYMHBI
JIOBO/IBHO HM3KOTO MHTepeca K IPOMBIIUIEHHOMY CUM-
6103y B chepe UHYCTPNN, a TaK>Ke HUBKO Iy OIMKay-
OHHOII aKTYBHOCTY Hay4HOIT 0011eCTBEHHOCTH B JAHHOI
obmacty B Poccnu 1o cpaBHeHMIO ¢ 3apy0e)XXHBIMIY CTpa-
HaMIL.
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Environmental pollution problems, leading to changes
in the strategy of various countries all over the world
aimed at increasing control over industrial enterprises,
have driven the development of the circular economy. The
widely used industrial symbiosis used as a tool of circular
economy is currently an understudied area of research in
the Russian Federation. The article presents the results of
the study of the demand for industrial symbiosis in the
scientific and business environment. There are formulated
the reasons for the rather low interest in industrial
symbiosis in the field of industry, as well as low publication
activity of the scientific community in this area in Russia
compared to foreign countries.



