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Kniouesvie cnosa: apxuTeKTypa, OTKPBITbIE U 3aKpbl-
Thie O0IeCTBEHHbIE TPOCTPAHCTBA, MAHEXKIL.

PaccmaTpuBaloTca cKBO3HbIE IpUEMBl OpTaHM3ALUN
OTKPBITBIX 1 3aKPBITBIX OOIECTBEHHBIX IPOCTPAHCTB.
[l ananm3a v HONTBEPK/IeHNA aBTOPCKOM TMIIOTe3bl BbI-
OpaHbI 3gaHMs MaHexen. B cuny crienmuduaeckort QyHk-
LM U KPYTIHBIX Pa3MEpPOB B 9TVX apXUTEKTYPHBIX 00BEK-
TaX MPUMEHAIOTCA MOAXOADI K IIOCTPOEHMIO MUHTEPbEpPOB,
XapakTepHble /s GOpMMPOBAHNS yIUL, U IUIOWIANE B
ropofcKol cpefie. Kpome onmmos3nmy oTKpbeITOe—3aKphl-
TOE, aHAIM3UPYIOTCA OINIO3MLUYM BHEIIHee—BHYTpPEH-
Hee, YHMBepCa/lbHOe—CTIelMaNbHOe, MICTOPUYECKOe—CO-
BpeMeHHOe, pealbHOe-BUPTyanbHOe. PaccMmaTpuBaer-
cA TaKKe IPUCHOCOONeHMe MaHeXa A pa3MelleHMsA
KPEeaTMBHBIX MHYCTPUI ¥ VIMMEPCUBHBIX TEXHOIOTMIA.
Hccenenytorcst manexxu B Cankr-IlerepOypre, Mockse,
Hwxkuem Hosropope. ITpocnexxnsaercst ObiToBaHMEe TaH-
HBIX 3/IJaHMIi OT MOMEHTAa CO3[aHUA [O CErOLHAIIHETO
mHA. [lemaeTcA akIeHT Ha MHOTO(YHKLMOHATbHOCTY U
YHUBEPCATbHOCTY IMPOCTPAHCTBA TIOMELIeHUIT MaHeXel
KaK OOIIeCTBEHHDBIX MPOCTPAHCTB AsA mcKycctBa. Cre-
MaHbl 006001aoNIINe BHIBOADL, YaCTh 13 KOTOPBIX MOXET
OBbITh pacLIMpeHa ¥ OTHECEHa He TObKO K MaHeXKaM, HO U
K 3JaHUAM MHOTO (PYHKIMOHATbHOTO Ha3HadeHusA. I1pu-
BefeHbI aBTOPCKIe (ororpadym 00bEKTOB, PsL U3 KOTO-
PbIX TyONUKyeTCs BIIEPBbIE.
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Gelfond A. L. End-to-end methods of organizing
open and enclosed public spaces (on the example of
maneges). Vestnik grazhdanskikh inzhenerov - Bulletin of
Civil Engineers, 2025, no. 2 (109), pp. 5-16.

Keywords: architecture, open and enclosed public
spaces, manege buildings.

The article discusses end-to-end methods of organizing
open and enclosed public spaces. Manege buildings were
selected for analysis and confirmation of the author’s
hypothesis. Due to their specific function and large size of
these architectural objects, such approaches are used to the
design of interiors that are similar to the ones used for the
formation of streets and squares in the urban environment.
In addition to the open-enclosed opposition, the author

analyzes external-internal, universal-special, historical-
modern real-virtual oppositions. The adaptation of the
manege building for the placement of creative industries
and immersive technologies is also considered. To
illustrate the provisions put forward, manege buildings are
studied in three cities: St. Petersburg, Moscow, and Nizhny
Novgorod. The existence of these buildings is traced from
the moment of creation to the present day. Emphasis is
placed on the multi-functionality and universality of
using the manege building space as public space for art.
Generalizing conclusions are made, some of which can
be expanded and applied not only to manege buildings,
but also to buildings of other functional purposes. The
author’s photographs of objects are demonstrated, some
of them are published for the first time.
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JIzedanckuii B. O. IIpo6nemMa cy0'beKTHOCTI B POC-
CHICKOM apXUTEKTYpPHOI NpakKTukKe // BecTHUK rpax-
IAHCKUX MHXXeHepoB. 2025. Ne 2 (109). C. 17-22.

Kniouesvte cnosa: cyObeKTHOCTb, apXUTEKTOP, apXu-
TEKTYpHas IPaKTUKA, apXUTEKTYPHbBII MEHEI)KMEHT, Me-
TOJ peajn3alyMyi CTPOUTEIbHOTO NPOEKTa, MOAPANUNK,
3aKas3yuMK.

Cratbhsi TIOCBAllEHAa WCCIEHOBAHNIO OCOOGEHHOCTEI!
COBPEMEHHOII apXUTEKTYpHOII mpakTuku B Poccuuy, 3a-
KPeIJIEHHOV I0pUANYECKM B OTPAcIeBOM 3aKOHOJATENb-
ctBe PO. TlpoBeneH kpaTkuil CpaBHUTE/NbHBIN aHaMN3
pasnuyuii B TPaKTOBKE 3aKOHOZATE/SIMU CYOBEKTHOCTU
B apXUTEKTYpHOI mpakTuke B Poccum u 3a pybexom,
KOTOpbIe BIVSIOT Ha Pe3y/IbTaThl TBOPYECKON HeATENb-
HOCTU apXUTeKTOpa. PacCMOTpeHbl MOHATHUA «TIPpajio-
CTpOUTENbHAsL AESATEIbHOCTD» U «aPXUTEKTYPHAs MpaK-
TuKa». IIpefcTaB/eHbl pUMepbl CXeM OCYIIEeCTBICHNS
CTPOUTENbHBIX NPOeKTOB. Ha ocHOBe aHanm3a cpemaHbl
BBIBOJIbI O 3HAYEHIM CBOOOZBI TBOPYECKOI fEATENBHOCTI
ApXUTEKTOPA U 11e1eCO00PasHOCTH epecMOTpa OTpacie-
BOTO 3aKOHOJIATeIbCTBA.

Vin.: 2. bubnuorp.: 7 Ha3B.

Liavdansky V. Eh. The problem of subjectivity in
Russian architectural practice. Vestnik grazhdanskikh
inzhenerov - Bulletin of Civil Engineers, 2025, no. 2 (109),
pp. 17-22.

Keywords:  subjectivity, architect, architectural
practice, architectural management, construction project
implementation method, contractor, client.
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The article is devoted to the study of the peculiarities of
modern architectural practice in Russia, legally enshrined
in the sectoral legislation of the Russian Federation.
There has been carried out a brief comparative analysis
of the differences in the legislators’ interpretation of
subjectivity in architectural practice in Russia and abroad,
which affect the results of the architect’s creative activity.
The concepts of “urban planning” and “architectural
practice” are considered. Examples of construction project
implementation schemes are presented. On the basis
of the analysis results, conclusions are drawn about the
importance of freedom of the architect's creative activity
and the expediency of revision of the sectoral legislation.
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IToooaesa O. V1. BerpoBble BO3[EICTBIA HA IPyn-
IIbl BEPTUKATbHBIX CTATBHBIX pe3epByapos // BecTHuk
IpaXXIAHCKUX MHXKeHepoB. 2025. Ne 2 (109). C. 23-31.

Kniouesvle cno6a: sKCIiepyMeHTaTbHOE MOJEIIPOBA-
HIE, A9POAUHAMUYECKUE TPYObl, BEPTUKA/IbHBIC CTANIb-
HbIe pe3epByapbl, MHTeP(EPeHINL.

[IpoBeneHO MCCIEfOBaHME BETPOBOrO BO3MIEIICTBIS
HA pas/M4YHble TUIbI BEPTUKAbHBIX CTAIBHBIX pe3ep-
ByapoB B Pas/lMYHbIX KOMIIOHOBKAX C L{€/IbI0 BO3MOX-
HOIT KOPPEKTHPOBKY HOPMATVBHBIX JOKYMEHTOB. B xozie
paboTer 0TOOpaHbI HarboIee PacIIPOCTPAHEHHBIE TUIIBL
KPYIHOTabapuTHBIX Pe3epBYapoB; YCTAHOB/IEHO, YTO
obulenpyHsITas CXeMa pasMeLIeHUs] Pe3epByapoB —
IO 2 WIT. B IPYIIE; HM HAa OFHOM W3 PacCMOTPEHHbBIX
MpeANpuATUil He COOMIOKANOCh pPerTaMeHTUPOBAHHOE
HOPMATVUBHBIMI [JOKYMEHTAMI PACCTOSHIE MEXZAY pe-
3epByapamn (3d), Ipy KOTOPOM HOIYCTMMO Ha3HAuYCHUE
BETPOBOJ HAarpy3Ku Ha OCHOBAHUM HOPMATMBHBIX HO-
KyMEHTOB aspofuHamMmdecknx koaddunmentos. [na
BBIOPAHHBIX BOCBMIL CX€M PasMELIEHMsI BEPTUKATbHBIX
CTa/IbHBIX Pe3ePBYapOB IPOBeeHO PusmuecKoe MOfe-
pOBaHUe BETPOBBIX BO3JEHCTBUII B a9pOAUHAMUIECKOI
Tpy6e. B pesynbrare MpoBefeHHOI Cepuy WUCIIBITAHMI
BBISIB/IEHbl OCHOBHBIE IIapPaMeTPbI PE3ePBYapPOB M CXEM
UX KOMITOHOBKM B IPYIIIaX, KOTOpble OKa3bIBAIOT BIIVSI-
HIe Ha paclipefiefieHne aspofAnHaMUIecKuX Koapduim-
€HTOB BHEIIHETO [iaBjIeHns Mo nx nmoBepxHocTn. Ha oc-
HOBAaHUY PE3y/IbTATOB BBIIIOTHEHHBIX NCCIENOBAHII [/Is
OLIEHKY BETPOBBIX BO3JEIICTBIIT HA IPYIIIIBI PE3ePBYapOB
HpefIaraeTcss BBECTU IapaMeTp OTHOLIEHMA [uaMeTpa
pesepByapa K ero Bbicote d/h.

Ta6m.: 2. Vin.: 3. bubnuorp.: 12 Ha3B.

Poddayeva O. 1. Wind effects on groups of vertical
steel tanks. Vestnik grazhdanskikh inzhenerov - Bulletin
of Civil Engineers, 2025, no. 2 (109), pp. 23-31.

Keywords: experimental modeling, wind tunnels,
vertical steel tanks, interference.

There was carried outa study of the wind effect on various
types of vertical steel tanks in various configurations for the
purpose of possible adjustment of regulatory documents.
In the course of the work, the most common types of
large-sized tanks were selected, it was determined that the
most common layout of tanks was 2 per group, none of
the considered enterprises observed the distance between
tanks (3d) regulated by regulatory documents, at which it
is permissible to assign a wind load based on aerodynamic
coefficients in regulatory documents. For the selected eight
layouts of vertical steel tanks, physical modeling of wind
effects was performed in a wind tunnel. As a result of the
conducted series of tests, the main parameters of the tanks
and their arrangement schemes in groups were identified,
which affect the distribution of aerodynamic coefficients of
external pressure over their surface. Based on the results of
the studies, it is proposed to introduce the parameter of the
ratio of the tank diameter to its height d/h to assess wind
effects on groups of tanks.
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Y30un A. M., Hazaposa I1I. III., Hasapos A. A., Hecme-
posa O. I1., 3aiinynabudosa X. P. HekoTopsie ocobenno-
CTH pacyeTa HEMIMHENHBIX CHCTEM CEICMOM3ONALMNI 1
MX TOBECHNA IPY 3eMIeTPACeHNAX // BecTHMK rpax-
IAHCKUX MIDKeHepos. 2025. Ne 2 (109). C. 32-40.

Kniouesvle cnosa: ceficMOM30NAILMA HENMMHENHDIX CHC-
TeM, CEIICMOCTOIKOE CTPOUTENBCTBO, PE3OHAHC, aMIUINTYIA
Ko7Ie6aHmit, mepyoy, KoebaHiA, 4acToTa BO3MYIIIEHMNIA.

PaccMaTpuBaioTCss OCHOBHBIE OCOOEHHOCTIL U METOZDI
pacyeTa HEMHENHBIX CUCTEM CEICMOM3OIALIMY 3aHMIl 1
COOpY>KeHMIt. BblrmoHeHHbIe nccmeRoBanms 6a3npyoTCs
Ha YMCTICHHOM MOJEIVMPOBAHUM CEIICMUYECKUX Koseba-
HUI COOPY>KEHN S, MOIENUPYEMOTO CUCTEMOM C OHOM CTe-
HeHbIo cBobobl. [Ipy 9TOM MCIIONb3YeTCst TOYHOE pelle-
HUe YpaBHEHMI JBYDKeHMs Ha (aszoBoil 11ockocTu. st
Iepexofia BO BpeMEHHYI0 00/1acTh MCIIONb30BaHO KyOurde-
CKO€ pasJIoyKeHe IiepeMelleHIii 110 BpeMeHn. PesybraTe
MCCIeJOBAHMIT TTOKA3bIBAIOT, YTO /I OOMBLIMHCTBA He-
JIMHEIHBIX CUCTEM CEMICMOM3OTSLIUM He CYIeCTBYeT CO0-
CTBEHHOTO ITIepuofia KomeOaHuil CIcTeMbl, HabToaeMblii
HepUOJ, 3aBUCUT OT aMIUIATY/IbI M 9aCTOThI BO3MYLIEHN.
STO [ieNaeT HEBO3SMOXXHBIM ITPUMEHEHNE JIMHENHO-CIIEK-
TPAJIbHOM METOMVIKY PacdeTa TaKUX CHCTEM, YTO BIIOTTHE
OYEBUIHO, HO UTHOPUPYETCS HEKOTOPBIMY CIIeLIMasIiCTa-
MM, paboTamMMM B CEICMOCTOMKOM CTPOUTENbCTBE.
JIpyrM Ba>KHBIM CIIEICTBUEM OTCYTCTBUSA COOCTBEHHOTO
TIepyopa ABAETC HEBO3MOXKHOCTD KIaCCHYECKOi pe3o-
HAHCHOJI pacKayKi CUCTeMbl. BMmecTe ¢ TeM mpu cmabom
TeMIIpMPOBAHIN BO3MOXKHBI 3 GEKThI pOCTa AMIUIUTYJIbI
Kose6GaHmMIt ¥ Halmu4Ke HeCKONbKIUX YCTOMYMBbIX PeLIeHNMI
TIpY TAPMOHMYECKOM BO3MYILEHUIL.

Wn.: 8. bubnuorp.: 12 HasB.
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Uzdin A. M., Nazarova Sh. Sh., Nazarov A. A.,
Nesterova O. P, Zainulabidova Kh. R. Some features of
calculating nonlinear seismic isolation systems and
their behavior under earthquakes. Vestnik grazhdanskikh
inzhenerov — Bulletin of Civil Engineers, 2025, no. 2 (109),
pp. 32-40.

Keywords: seismoisolation of nonlinear systems,
earthquake-resistant construction, resonance, vibration
amplitude, vibration period, perturbation frequency.

Main features and methods of calculating nonlinear
seismic isolation systems of buildings and structures are
considered. The studies performed are based on numerical
simulation of seismic vibrations of the structure modeled
by a system with one degree of freedom. In this case, an
exact solution of motion equations on the phase plane
is used. To transfer the solution into the time domain, a
cubic expansion of displacements in time is used. Research
results show that for the majority of nonlinear seismic
isolation systems there is no intrinsic period of oscillations
of the system, the observed period depends on the
amplitude and frequency of the perturbation. This makes
it impossible to apply the linear-spectral methodology
for calculating such systems, which is quite obvious, but
is ignored by some specialists working in earthquake
engineering. Another important consequence of the
intrinsic period absence is the impossibility of classical
resonant oscillation build-up of the system. At the same
time, effects of an increase of the oscillation amplitude and
the presence of several stable solutions under harmonic
perturbation are possible at weak damping.
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Cmupnos b. A., Honynun B. M. O630p M aHammus
HEeNMMHENHBIX MOfeneif, HPUMEHAEMBbIX 11 YMCICHHO-
IO MOJEIMPOBAHNA KaAMEHHBIX COOPYKEHMI COBMECT-
HO C OCHOBaHMeM // BeCTHUK TpayKTaHCKUX MHYKEHEPOB.
2025. Ne 2 (109). C. 41-54.

Kntouesvie cnosa: kameHHas K/IafKa, YNCIEHHOE MOJIe-
JMpOBaHNe, HEMMHEITHOE TTOBeTeHNe MaTepHaa.

B pabote npezncrasier 0630p U aHAMN3 HEMMHEIHBIX
MOJieIell, peann3oBaHHbIX B reoTexumndyeckom 110 Midas
¥ TIPYIMEHSAEMBIX /I pacdeTOB KaMEHHBIX COOPY KEHMI.
Hamnbornee yHuBepcanbpHOIT 1 06magaoert HanbOMbIIMM
KOJIMYeCTBOM IIPeMMYILIeCTB Ipu3HaHa Mopenb Concrete
damage plasticity. [Tokasan npumMep ee UCIIOTb30OBAHUA 1
COTIOCTABJICHNE C Pe3y/IbTaTaMI HATYPHBIX HAOTIOHEHMIL.
[TpuBemeHbI SMIMPIYECKIIE 3aBYICMMOCTH [ OIIpenerie-
HIS TapaMeTPOB PACCMOTPEHHBIX MOJIE/IE.

Tabm.: 6. Vin.: 11. bubmuorp.: 31 Ha3s.

Smirnov B. A., Polunin V. M. Review and analysis
of nonlinear models used for numerical simulation of
masonry structures together with the soil base. Vestnik

grazhdanskikh inzhenerov — Bulletin of Civil Engineers,
2025, no. 2 (109), pp. 41-54.

Keywords: masonry, numerical simulation, nonlinear
material behavior.

The paper presents a review and analysis of nonlinear
models implemented in Midas geotechnical software used
for calculations of masonry structures. The Concrete damage
plasticity model is recognized as the most versatile one having
the greatest number of advantages. An example of using it and
comparison with the results of field observations are shown.
Empirical dependences for determining the parameters of the
considered models are given.
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Top6auesckuii B. II., Ilaxomosa /1. A. Oco6eHHOCTHI
MOHTa)Ka KPYIHOIra0apUTHBIX ’KelIe3006eTOHHBIX MOJTy-
7€l MHOTO3TaXKHOTO 3JaHNuA // BeCTHUK TpaXKJaHCKMX
nHxeHepos. 2025. Ne 2 (109). C. 55-63.

Kniouesvte cnosa: MORYIbHOE CTPOUTENBCTBO, KPYII-
HOorabapuTHBIE MOKY/IN, CTPOIOBKA >KelIe300eTOHHBIX
MOJIy/IEN, MOHTAXX MOJy/IEN.

Hacrosmas pa6oTa mocesiieHa nccaeoBaHni0 opra-
HM3AI[IOHHO-TEXHOIIOTUYECKMX OCOOEHHOCTEN MOHTaXKa
KPYITHOTaOapUTHBIX >Kene300eTOHHBIX MOZY/Iell MHOTO-
ST@XHOTO 3[aHNs. B Xome MCCIemoBaHMs OCYILIECTBIIA-
JIOCh M3y4eHVE CTPOUTETbHO-MOHTXXHOIO MpoIjecca
BO3BEMICHIUST MHOTOITAXXHOTO MHOTOCEKIJMOHHOIO KM-
JIOrO JloMa M3 KPYITHOrabapUTHBIX MOZIYJIEl, a TakoKe Ha-
OnmrofieHNe 3a BBIMOMHSAIOIMMI CTPOUTEIbHBIN MPOLece
pabounmu, 3BeHbAMU WK Gpuragamu pabounx, 3a pabo-
TOIl CTPOMTE/NIBHBIX MAIIMH ¥ MeXaHu3MOoB. IIpu yBenn-
4eHNM 0ObeMa BBIIIOJTHEHHBIX PabOT BBISBIEHO YMEHb-
[IeHNe YICTA YYaCTHMKOB, BPEMEHN Ha BBIIIOTHEHIE
oleparit B CBA3M C IOBbILICHUEM OIBITA ¥ KBaTU(PUKa-
LMV MOHT@)KHOTO 3BeHa. [1o pesynbraTaM MCcClefoBaHNs
ompefeNieHO CpefjHee BpeMs MOTHOTO I[MKIA MOHTaXKa
KPYITHOTabapUTHOTO MOAY/IS MHOTO3TAXKHOTO 3IaHMA.

Ta6yr.: 2. Vin.: 2. Bubmuorp.: 20 Ha3B.

Gorbachevskii V. P, Pakhomova L. A. Features of
installation of large-size reinforced concrete modules
of a multi-storey building. Vestnik grazhdanskikh
inzhenerov - Bulletin of Civil Engineers, 2025, no. 2 (109),
pp- 55-63.

Keywords: modular construction, large-size modules,
slinging of reinforced concrete modules, installation of
modules.

The present work is devoted to the study of
organizational and technological features of the
installation of large-size reinforced concrete modules of
a multi-storey building. In the course of the study, the
construction and assembly process of erecting a multi-
storey multi-section residential building of large-sized
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modules was studied, and observation of workers, links or
teams of workers, construction machines and mechanisms
performing the construction process was implemented.
As the volume of work performed increased, there was
a decrease in the number of participants as well as the
time cost of operations performed due to the increased
experience and skill of the installation team. Based on the
results of the study, the average time of the complete cycle
of installation of a large-size module of a multi-storey
building was determined.
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Iopoeesa E. /1., Moxposa H. B., Cypkosa /1. E. Ilpu-
MeHeHJe KOHTPOTbHBIX KapT MPU MOHTAaXe ¥ 3KCINTY-
aTanyuy MHKEHEPHBIX CucTeM // BeCTHUK IpakiaHCKMX
nmwkenepoB. 2025. Ne 2 (109). C. 64-76.

Kniouesvie cnosa: konTponbHble kKapThl lllyxapra, Mo-
HUTOPVIHT MH>KEHEPHDIX CUCTEM.

[TpepnosxeHo mpuMeHeHNe KOHTPOIbHBIX Kapt Illy-
XapTa IS MOHMTOPMHIA COCTOSHUA WH)XEHEPHbIX
CUCTeM TPM MOHTaXKe M IKCIUTyaTaluu 060py[OBaHMUA.
[TpoaHanmsmpoBaHO COCTOSIHME WMHXKEHEPHDIX CUCTEM
06beKTa CTPOUTENBCTBA B 30HE XOIa MOCTOBOTO KpaHa.
TectupoBaHye KOHTPONMBHBIX KapT MO3BOMMIIO OIpefie-
JINTb BPeMs BBIXOJja ITPOLIeCcca U3 COCTOAHMA CTabMIbHO-
CTU, UCTIONb30BaHMe R- n X-KapT MO3BOIAET UCKIIOYNTD
HeC/TyJaliHble IPUIMHBI OTKIOHEHMIT OT KOHTPOJIbHBIX
3HAYCHUIT M O0ECHEYUTh CTATUCTUYECKM YIIpaBsAeMoe
coctosinue. IIpennokeHpl NMporpaMMHble IAKETbl A
peanusanyuy MOIeNN aHaMu3a JaHHbIX. B pesynbrate mo-
SIBJIAETCA BO3MOXKHOCTb KOHTPONMMPOBATbh OTK/IOHEHNE
IapaMeTpOB TIPOU3BOACTBEHHBIX IIPOLECCOB OT HOP-
MaTUBHBIX, ONpPENENATh KPUTHYECKME 3HAYEHUA TAKMUX
OTK/IOHEHMII, YMEHbILIATD BapuabeTbHOCTb ITPOLIECCOB
CTPONTENIPHOTO ITPOM3BOJCTBA.

Vin.: 9. bubnuorp.: 32 HasB.

Gordeeva E. L., Mokrova N. V., Surkova L. E.
Application of control charts during installation and
operation of engineering systems. Vestnik grazhdanskikh
inzhenerov — Bulletin of Civil Engineers, 2025, no. 2 (109),
pp. 64-76.

Keywords: Shewhart's control charts, engineering
systems monitoring.

The application of Shewhart's control charts for
monitoring the state of engineering systems during
installation and operation of equipment is proposed. The
state of engineering systems of the construction object in
the area of the bridge crane stroke is analyzed. Testing of
control charts allowed to determine the time of process
exit from the state of stability. Using of R- and X-charts
enables to exclude non-random reasons of deviations
from control values and to provide statistically controlled

state. Software packages for implementing the data
analysis model are proposed. The results make it possible
to control the deviation of production process parameters
from the normative ones, to determine the critical values
of such deviations, to reduce the variability of construction
production processes.
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Ancanuxosa P, Koeati A. II., Xne6yosa T. C., Amumpu-
esa M. A., Jleiiyun B. H. CBA3b CTPYKTYypBI U MOPO30-
CTOMKOCTH MOAUMUIUPOBAHHOTO METKO3ePHICTO-
ro 6erona// BecTHUK TpakKEaHCKUX MHXKeHepoB. 2025.
Ne 2 (109). C. 77-86.

Kniouesvie cnosa: MenKo3epHUCTbIT 6eTOH, f[06aBKIL,
CTPYKTypa, KOMIbIOTEpHasi TOMorpadusa, MOPUCTOCTB,
MOPO30CTOMKOCTD, TPOYHOCTD.

[TpepcTaBneHO KOMIUIEKCHOE MCC/IEHOBAaHUE Xapak-
TEPUCTUK MPOYHOCTU ¥ MOPO3OCTONMKOCTV METKO3ep-
HHUCTBIX OETOHOB, MOAUQUINMPOBAHHBIX BO3AYXOBOB-
JeKaomumMy [OOaBKaMu, C TIPUBJIEYEHNEM Pa3BUTOTO
QITOPUTMA IKCIIEPUMEHTA/IPHOTO METOJA KOMIIBIOTEP-
Hol Tomorpaduu. OrmpeneneHbl 3HAYeHNUS MIPOYHOCTH
06pasroB B Bo3pacTe 28 cyTok u nocie 200 I{iK/IOB 3a-
MOPa)XMBAHMA-OTTaMBAHNA. MeTOZOM KOMIIbIOTEPHOM
ToMOrpaduM paccyMTaHa MOPMCTOCTb B CEYEHUM MO-
IMOUIMPOBAaHHBIX O0pa3loB. YCTAaHOBJIEHA CBA3b IIO-
PUCTOCTH M TPOYHOCTH, IKCIIEPMMEHTATbHO JOKAa3aHO,
YTO MOBBIIIEHHBIE 3HAYEHVA TOPUCTOCTY TOMOKUTENDHO
B/VIAIIOT Ha JOITOBEYHOCTb CTPYKTYPBI B YC/IOBIMAX IIO-
HepeMEHHOTO 3aMOPXMBAHMA-OTTAMBAHMA, TOTHA Kak
IIPM HOPMAJIbHBIX YCIOBMAX KCIUTyaTaluy IMOPUCTOCTD
HETaTMBHO BIUAET HAa IPOYHOCTHDIE XapPaKTEPUCTUKIN.
[Tory4yeHHBIE pPE3Y/IBTATBI IO3BOMAIOT BBIABUTD CBA3b
CTPYKTYPHBIX XapaKTepPUCTUK, IpPeJCTaBIeHHbIX IOPU-
CTOCTDBIO, U TIPOYHOCTHBIX XapaKTePUCTUK MORUPUIN-
POBaHHBIX ME/TKO3ePHMCTBIX GETOHOB, a TaK>Ke MOATBep-
INTb TIEPCHEKTHBHOCTD IPVMEHEHNS KOMIIbIOTEPHOI
ToMorpaduy B MCCIENOBAaHMU CBOVICTB CTPOMTEIbHBIX
MaTepuanoB HepaspyIIalo M METOZIOM.

Tabm.: 1. Vin.: 7. Bubnmorp.: 22 Has3B.

Apsalikova R., Kogai A. D., Hlebtsova T. S,
Dmitrieva M. A., Leitsin V. N. Relationship between
structure and frost resistance of modified fine-grained
concrete. Vestnik grazhdanskikh inzhenerov - Bulletin
of Civil Engineers, 2025, no. 2 (109), pp. 77-86.

Keywords: fine-grained concrete, additives, structure,
computed tomography, porosity, frost resistance, strength.

The paper presents a comprehensive study of the strength
and frost resistance characteristics of fine-grained concrete
modified with air-entraining additives using a developed
algorithm for the experimental method of computed
tomography. The strength values of samples at the age of
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28 days and after 200 freeze-thaw cycles were determined.
The porosity in the cross-section of modified samples has
been calculated using the computed tomography method.
The relationship between porosity and strength has been
established, and it is experimentally proven that increased
porosity values have a positive effect on the durability of
the structure under alternate freeze-thaw conditions, while
under normal operating conditions, porosity has a negative
effect on strength characteristics. The results obtained
allow identifying the relationship between the structural
characteristics represented by porosity and the strength
characteristics of modified fine-grained concrete, as well as
confirming the prospects for using computed tomography
in studying the properties of building materials by a non-
destructive method.
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Ilyxapenxo IO. B., Kosanesa A. I0. Bimsanue nocneno-
BaTEIbHOCTH 3arpy3Ky KOMIOHCHTOB B 6ETOHOCMECH-
TENb HA CBOMCTBA OE€TOHHON cMecH 1 OeToHa // BecTHUK
TPaXIaHCKUX MHXeHepoB. 2025. Ne 2 (109). C. 87-94.

Kmiouesvie cnosa: 6eToH, 66 TOHHAS CMeCh, KOMIIOHEH-
TbI, 6E€TOHOCMECHUTENTb, MOC/IENOBATEIBHOCTD 3arPysKI,
CBOWCTBA.

[TocTosiHHOE TOBBIIIEHNE TPeOOBAHMIT K >Kere300e-
TOHHBIM KOHCTPYKUMSAM 3OAHMII M COOPYXeHUiT, obec-
IeYeHNe UX HOJMTOBEYHOCTM ¥ IKCIUTyaTallMOHHON Ha-
IEeXHOCTH TPEOYIOT IPUMEHEHMs] MHOTOKOMITOHEHTHBIX
6GETOHHBIX CMecell ¢ 00A3aTeIbHbIM UCIIOIb30BAHMEM B
cocTaBe [O0OABOK PA3NNIHON MPUPOABI, PYHKIMOHAIb-
HbIe BO3MOXXHOCTY KOTOPBIX MOTYT YCM/IMBATbCs MyTeM
mopgudukanmm HaHoMatepranamyu. OUeBUHO, MTOTyYe-
HI€ BBICOKOTEXHOIOTMYHBIX OE TOHHBIX CMECEN C €XKEINK-
JIMYHOV TTOBTOPAEMOCTDIO 3aIaHHBIX XapaKTepUCTUK BO
MHOTOM 3aBUCHT OT IPUHATOI TexHonmoruu. Ilpencrase-
HBI pe3y/IbTaThl 9KCIePUMEHTA/IbHBIX MCCIEOBAHNII 110
OLIEHKE CBOJICTB OETOHHBIX CMeCeN 1 OETOHOB B 3aBUCH-
MOCTM OT O4EPEIHOCTY IOfIa4 MICXOTHBIX KOMIIOHCHTOB
B OeTOHOCMeCUTENb B IIpoliecce mepeMeninBanusa. Ha
OCHOBaHMY TIONTYYEHHBIX JAHHBIX CAE/IaH BBIBOJ, O HEOO-
XOOUMOCTH TIIATEIBHON paspaboTKu CIOCOOOB HPUro-
TOBJICHUA 6ETOHHDBIX CMeceli, BKII0Yasa IPOLecC 3arpy3Ku
KOMITOHEHTOB B O€TOHOCMECUTEITb, YTO TIO3BOIUT TIOBBI-
CUTb Ka4eCTBO CTPOUTETbHOIN MPONYKLIMNU M CHUBUTD ee
ce0eCcTOMMOCTb.

Tabm.: 2. Vin.: 4. Bubmuorp.: 12 Ha3sB.

Pukharenko Yu. V., Kovaleva A. Yu. Influence of the
sequence of loading components into a concrete mixer
on the properties of concrete mix and concrete. Vestnik
grazhdanskikh inzhenerov - Bulletin of Civil Engineers,
2025, no. 2 (109), pp. 87-94.

Keywords: concrete, concrete mix, components,
concrete mixer, loading sequence, properties.

The constant increase in requirements for reinforced
concrete constructions of buildings and structures,
ensuring their durability and operational reliability
requires the use of multi-component concrete mixes with
the mandatory use of additives of various nature, the
functionality of which can be enhanced by modification
with nanomaterials. Obviously, the production of high-
tech concrete mixes with cyclic repeatability of specified
characteristics largely depends on the technology
adopted. The article presents the results of experimental
studies on evaluating the properties of concrete mixtures
and concretes, depending on the order in which the
initial components are fed into the concrete mixer during
mixing. Based on the data obtained, it is concluded that
it is necessary to carefully develop methods for preparing
concrete mixtures, including the process of loading
components into a concrete mixer, which will improve the
quality of construction products and reduce their cost.
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Kawmanos [I. V. OnpepeneHne CKOpoCcTH ocaxpe-
HMA CAKICTHIX YACTUI] B KOHBEKTUBHBIX IyYKaX BOJO-
TPYOHBIX KOTIOB // BeCTHUK IpayKHaHCKUX MHXKEHEPOB.
2025. Ne 2 (109). C. 95-105.

Kntouesvie cnosa: ommcaHume METOIMKM, Ca>KMCTble
YaCTUIIbI, TIOTOK /IBIMOBBIX Ta30B, CKOPOCTb OCAKAEHNA,
OTOIIMUTENbHBIN KOTE]L.

[TpencraBeHo ommcaHme METOIVIKM, IIO3BOJIAIOIIEN
OIIPEfIeNINTDb CKOPOCTb OCAXK/ICHUSA CAKUCTBIX YACTHL] TIpK-
MEHNTEIbHO K YCIOBYAM paboThl BOLOTPYOHBIX KOT/IO-
arperaros, pabOTAOMIMX B YCTOBUSIX 3aIIbIICHHOTO IIOTO-
Ka IbIMOBBIX Ta30B. [laHO OmyIcaHme Ca’KMCTBIX YaCTHILL U
TIPUYMH UX BO3SHUKHOBEHMA B IIPOLIecce CKUTaHMA TOIUIN-
Ba. B mpumeHAeMoOll MeTofuKe MCIONb3YIOTCA KPUTEpH-
aJIbHbIC YPaBHEHS, BLIOMpPaeMble /IsE COOTBETCTBYIOIIETO
PeXMMa OCKIEHN YaCTHULIM COflepyKallyie Be/IINHBI, 3a-
BJCSILYIE OT CKOPOCTY OCXXJEHNS U IUaMeTpa CaXKMCThIX
YaCTHIl, BA3KOCTY U TeMIIePaTyphbl MPOSYKTOB CTOPAHMA.
MerTopuka paccMOTpeHa Ha TIpuMepe MapaMeTpOB PabOThI
kornoarperatra KB-I'M-0,8 ¢ HOMMHa/IbHOII HarpysKoIl.
IIpencraBienbl pe3ynbTaTbl pacyeTa CKOPOCTU OCaXKe-
HUA COKUCTBIX YACTUL] B NOTOKE IMPOAYKTOB CTOPAHUA C
Temneparypoi oT 100 go 1100 °C, rae B xozne MpoBefeHNsA
pacyeToOB YUMTHIBAJICA AUAaMETP TBEPHbIX YACTHII, Bapbu-
pyromumiicsa B nepefenax ot 0,01 go 0,35 Mxm.

Vin.: 3. Bubnuorp.: 21 Ha3s.

Kashtanov D. I Determination of soot particles
deposition rate in convective beams of water-tube
boilers. Vestnik grazhdanskikh inzhenerov - Bulletin of
Civil Engineers, 2025, no. 2 (109), pp. 95-105.
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Keywords: description of the methodology, soot
particles, flue gas flow, deposition rate, heat-boiler.

The article describes a methodology for determining
the deposition rate of particulate matter in relation to the
operating conditions of the water-tube boilers operating
in a dusty flue gas flow. The description of soot particles
and the causes of their occurrence in the process of fuel
combustion are given. The applied methodology uses
criteria equations selected for the appropriate mode of
particle deposition, and containing values depending
on the deposition rate and diameter of carbonaceous
particles, viscosity and temperature of combustion
products. The methodology is considered on the example
of the parameters of the operation of the KV-GM-0.8
boiler unit at rated power. The results of calculating the
deposition rate of particulate matter in the combustion
product stream with a temperature from 100 to 1100 °C
are presented, where the diameter of solid particles,
varying in the conversion from 0.01 to 0.35 microns, was
taken into account during the calculations.
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JT1o Croansn, Pedopos C. B., Iypoun P A., Kyopasues A. B.
PacyeT mapamMeTpoB TOHKOCIOMHOTO MOMY/LA C TIOMOIIBIO
mopemposanua B ANSYS FLUENT // Becthuk rpakzaH-
CKUX MHXKeHepoB. 2025. Ne 2 (109). C. 106-114.

Kntouesvie cno6a: OTCTONHMK, TOHKOC/IONHBIN MO-
Iynb, KoMIboTepHOE Mopenuposanue, ANSYS FLUENT,
TU/IpaBIMdecKas KpyIHOCTb.

PaccmarpuBaeTca BO3MOXXHOCTb IIPUMMEHEHMA IIPO-
IPaMMbl KOHEYHO-37IEMEHTHOTO aHa/IN3a IJIsA OTpee/leH N
KOHCTPYKTVBHBIX XapaKTePUCTHK IDIACTHHYATOTO TOHKOC-
JIOITHOTO MOZY/IA, @ TakoKe IIPOBOAUTCS COMOCTaBJICHIE
TEOPETUIECKUX Pe3y/IbTaTOB C JaHHBIMM MOZEIMPOBAHMA.
OcHOBHas IIe/b UCCIEfOBAaHNA 3aK/TI0YaeTCAA B pa3paboTke
3aBMCUMOCTEI [/ TOYHOTO OIIPefe/leHIts OOIMX mapaMeT-
POB THUIIOBOTO IUIACTMHYATOTO TOHKOCTIOTHOTO MOAYILA U
VX TIPMMEHEHUA K HOBOMY TUITY M3y4aeMOro Mopy/ns. B pa-
6oTe MpUMeHAETCA CTaHAAPTHAA pacyeTHasa GpopMya s
TPAJIILIMOHHOTO IIACTUHYATOIO TOHKOCTIOHOTO MOZYA
IJIA OIIpefe/ieHNA er0 OCHOBHBIX ITapaMeTpoB. [ peme-
HIIA IOCTaBJICHHON 3a/1a4y, a IMEHHO — OIIpelie/IeHIA IIpe-
IeIbHO CKOPOCTH IOTOKA B MOJYIIe, MCIO/b3yeTcs (op-
myna CTokca ¢ y4eToM IpefieibHOro uncia PeriHombpca.
OTU MeTOfIbI IPUMEHAIOTCA [/IS BHIYMCTIEHNA PACCTOSHMA
MeX[Ty IacTuHamMu Mopyns (h,), COOTBETCTBYIOIIETO CKO-
pocTty ocemanms yacTy (TuipaBamyYecKas Kpyniocts) U,
a TaKKe JUIA BU3ya/IM3allMU CKOPOCTell OCelaHNA YacCTHlL
IpY pasIMYHBIX KOHCTPYKTVMBHBIX IIapaMeTpax MOMmy/.
CpaBHeHNe TOMy4YEeHHBIX PACYETHBIX Pe3y/NbTaTOB C TeO-
PeTUYECKUMM 3HAYECHMAMM, TOTYYeHHbIMM B XOZE VIMM-
TamyoHHoro anammsa B mporpamMme ANSYS FLUENT,

MO3BO/ISIET TIOLTBEPAUTH OOOCHOBAHHOCTD —PACYETHBIX
(dopMyIT Ha TEOPETIYECKOM YPOBHE.
Ta6m.: 1. Vin.: 6. bubnuorp.: 14 Hass.

Liu Xueliang, Fedorov S. V., Gurdin R. A,
Kudryavtsev A. V. Calculation of thin-layer module
parameters using modeling in ANSYS FLUENT. Vestnik
grazhdanskikh inzhenerov - Bulletin of Civil Engineers,
2025, no. 2 (109), pp. 106-114.

Keywords: settling tank, thin-layer module, computer
modeling, ANSYS FLUENT, hydraulic coarseness.

The paper considers the possibility of using the
finite element analysis program to determine the design
characteristics of a plate thin-layer module and compares
theoretical results with the simulation data. The main
purpose of the study is to develop dependencies for an
accurate determination of the general parameters of a
typical thin-layer plate module and apply them to a new
type of the module under study. In this paper, the standard
calculation formula for a conventional plate thin-layer
module is applied to determine its basic parameters.
To solve the problem at hand, namely, determining the
limiting flow velocity in the module, the Stokes formula is
used, taking into account the limiting Reynolds number.
These methods are used to calculate the distance between
the plates of the module (k,), corresponding to the settling
velocity of particles (hydraulic coarseness) U,, as well as to
visualize the settling velocity of particles at different design
parameters of the module. Comparison of the obtained
calculated results with theoretical values obtained during
simulation analysis in ANSYS FLUENT program allows
confirming the validity of the calculated formulas at the
theoretical level.
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IO 1II., Bepxomypos B. II., @eopanos 0. A., Yepru-
ko6 H. A. Onjenka 3¢ peKTNBHOCTH CMeCUTETbHOI Ka-
MepbI B COOPYKEHHMAX OYUCTKY CTOYHBIX Bof, // BecTHUK
TPaXIaHCKMX MHXKeHepoB. 2025, Ne 2 (109). C. 115-122.

Kntouesvie cnosa: cMemmsaHme, CMeCUTEIbHbIE KaMe-
per, MopenupoBanue ANSYS FLUENT, ouncTka CTOYHBIX
BO[I, LIe/I/TI0/IO3HO-OYMaskHbIE CTOYHbIE BOTbL.

PaccmaTpuBaeTcss MaTeMaTmdeckoe MOJEMpPOBaHue
PpaboTBI CMECUTENBHBIX KaMep B COOPY)KEHWSX OUUCTKU
CTOYHbIX BOHA. Ha ocHOBe aHamm3a pasIMuHBIX METONOB
CMeIVBaHNA PEeareHTOB, IeOMETPUYECKUX IapaMeTpOB
Kamep ObUTa TIPEIOKEHa KOHCTPYKLWSI CMECUTEIbHOM
KaMepbl, IpefHa3HAYeHHON I IPYMEHEHN B CHCTEMax
OYMCTKY CTOYHBIX BOJ| LIEJUIIOJIO3HO-OYMa>XHOTO IIPOM3-
BozicTBa. B mporpamme ANSYS FLUENT 6b11a paspabota-
Ha MOJIe/Ib JBVDKEHMA XXUAKOCTY B CMECHUTENbHOI KaMepe
C LIETIbI0 ONpeTeNIeHNA ONTUMATbHOTO PACCTOSHNA MEXAY
neperopoznkamu. ITomyueHHble pe3ynbTaTbl JEMOHCTPUPY-
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I0T, YTO HAWIydlllee CMeLIVBaHue HAOMIOfaeTCA IpU pac-
CTOAHMM MeXAy neperopogkamu 100 mm, a mporecc xa-
paKTepU3yeTCs PAaBHOMEPHBIM PAacIIpefie/ieHneM peareHTa
BHYTpU KaMepbl. [JaHHasA KOHCTPYKUMA KaMepbl TO3BOMIAET
YIYYIINTb CMELIMBAaHME PeareHTa C BOLOW U TIOBBICUTD
3¢ PeKTUBHOCTb PabOTBI COOPY)KEHNA OUMCTKYU B LIETOM.
PesynbraTbl MCCTE[OBAHMSA MOTYT OBITH WCIIOMb30BAHbI
B IPAKTUYECKOM AEATENbHOCTH B Ka4eCTBE pEKOMEHJALI
IIpy pa3paboTKe KOMIUICKCHBIX OYMCTHBIX COOPYXXEHUIL.
Vin.: 3. Bubnuorp.: 12 Hass.

Yu S., Verkhoturov V. P, Feofanov Yu. A., Chernikov N. A.
Evaluation of mixing chamber efficiency in wastewater
treatment facilities. Vestnik grazhdanskikh inzhenerov -
Bulletin of Civil Engineers, 2025, no. 2 (109), pp. 115-122.

Keywords: mixing, mixing chambers, ANSYS
FLUENT modeling, wastewater treatment, pulp and paper
wastewater.

The article discusses the mathematical modeling of
mixing chambers' performance at wastewater treatment
plants. Based on an analysis of various methods for mixing
reagents and the geometrical parameters of chambers,
there is proposed a mixing chamber design suitable for
pulp and paper wastewater treatment systems. In order
to determine the optimum distance between the baffles,
using the ANSYS FLUENT program, there was developed
a model of the fluid motion in the mixing chamber. The
results obtained indicate that the best mixing occurs at a
distance between the baffles of 100 mm, the process being
characterized by a uniform distribution of the reagent
within the chamber. This chamber design allows for
better mixing of the reagent with water and improves the
efficiency of the treatment plant as a whole. The findings
of this study can serve as practical recommendations for
developing integrated treatment facilities.
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Ascioxesuu A. II., Kynuxosa [[. H. Anamus pab6orsl
CHCTEeMBI NAapaIeNIbHO PabOoOTAIOIIX HACOCOB M BO-
BOBOAOB // BecTHMK TIpaklaHCKMX MHXKeHepoB. 2025.
Ne2 (109). C. 123-130.

Kniouesvie cnosa: n3MeHeHue IpOU3BOSUTEILHOCTH
Hacoca, Ko03GQUINMEHT apaj/UIeIbHOCTH, COBMeCTHas
paboTa HacOCOB, HACOC, pacyeT MoJa4M, HaCOCHOe 000-
pynoBanue, 3¢deKTuBHAs U HafeXXHas paboTa Hacoca,
pabounit Anama3oH Hacoca, pabodasi TOUKa, Iapaenb-
HaAg CXE€Ma IIOOK/TIOYCHNM A.

Paccmorpena ¢dopmyna pna ompepmencHus Kod¢gdu-
IJIEHTa VM3MeHEeHMs MPOU3BOIAUTEIBHOCTY Hacoca INpu
ero TMapajyleTbHOM MOAK/IIOYEHMM B TPYIIE HACOCOB.
[TpuMmeneHMe faHHON (GOPMYIbI MO3BONAET HE TONBKO
aHaTM3MPOBATh U3MEHEHNE MPOM3BORUTEIDHOCTM KaX-
ZOr0 HAacoca B Pa3NMYHBIX PEXKUMaxX PabOTbI CUCTEMB,

HO VI TPOTHO3MPOBATH NX COBMECTHYIO PabOTy Ha OCHOBE
COOTHOLIEHMII TUAPABANYECKNX CONPOTUBIECHNUN, KOMN-
4YecTBa HACOCOB ¥ BOZOBOZOB. JTO JlaeT BO3MOXKHOCTD
OIITVIMU3MPOBATh IIApaMeTPbl CUCTEMbI TAKMM 06pasom,
4T06BI 0bGecreunTh €€ (PYHKIMOHMPOBAHME B HOMYCTHU-
MBIX Ipefienax, nosbimas 3¢ dexTnBHOCTD paboThI HACO-
CHOTO 000pYHOBaHMAL
Ta6m.: 2. Vin.: 4. bubnuorp.: 15 Hass.

Avsyukevich A. P, Kulikova D. N. Analysis of the
system operation with parallel connection of pumps
and water pipes. Vestnik grazhdanskikh inzhenerov -
Bulletin of Civil Engineers, 2025, no. 2 (109), pp. 123-130.

Keywords: change in the pump performance,
parallelism coefficient, joint operation of pumps, pump,
flow calculation, pump equipment, efficient and reliable
pump operation, pump operating range, operating point,
parallel connection scheme.

This paper examines a formula for determining the
performance change coefficient KK of a pump when
operating in parallel within a group of pumps. The
application of this formula not only enables the analysis
of each pump’s performance variations under different
operating conditions but also allows for forecasting
their joint operation based on the relationships between
hydraulic resistances, the number of pumps, and pipelines.
This provides an opportunity to optimize the system
parameters to ensure operation within acceptable limits,
thereby enhancing the efficiency of pumping equipment.
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3anemynuux 5. B. AHaMM3 OCHOBHBIX TEHACHIUI pas3-
BUTUA TOPOJCKOTO PBLIHKAa HemBIDKMMOCTH // BecTHUK
IPaXIAHCKIX MHXKeHepoB. 2025. Ne 2 (109). C. 131-139.

Kntouesvie cnosa: pereBenonMeHT, PeKOHCTPYKINA,
peBuTamM3anys, KEHTPUPUKAINS, TOPOICKON PbIHOK
HEIBVDKMMOCTH.

B craTbe nccmenyioTcsi COBpeMeHHbIE TEHTEHIVN Pas3-
BUTUA U PACIIMPEHNA TOPOICKNX TEPPUTOPHIA, METOIbI
pemeBenonMenTa u mxeHTpudmkanuu. IIpoananmusupo-
BaHbI TEHACHLIMY M3MEHEHNUA OOBEKTOB HEIABIDKMMOCTU
KaK BBITOJJHOTO BJIOXKEHUS UHBECTUPYEMBIX CPEJCTB, C
OfIHOII CTOPOHBI, M KaK Ipo6eMa IpK IIPOBENEHUN MX
PEeKOHCTPYKIMN, C APYTOi CTOpoHbL. OmpefeneHpl Ipu-
YMHDBI Pa3BUTUA PENEBEIONMEHTA CTApbIX TOPOJCKMUX
O0BEKTOB  HEABIDKMMOCTH; BO3MOXXHOCTHU, KOTOpBIE
NpefoCTaB/IsieT AaHHAs TEHIEHIMA, a TakKxXe ee IUIIo-
CbI, MUHYCBI U TOC/IENCTBUA. PaccMOTpeHbI MepbI ToCy-
IDapCTBEHHOTO PETYIMPOBaHNA IPOLECCOB OOHOBIEHNA
IeNpecCUBHBIX PaliOHOB, MO3BOJIAIOIINE Pa3BUBATDh
He TOJIbKO PaifOHBI, HO M MaJIbIil U CpefHMIt 613HeC.

Tabmn.: 1. Vn.: 3. bubnuorp.: 18 nass.
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Zanemunchik E. V. Analysis of the main trends in
the development of the urban estate market. Vestnik
grazhdanskikh inzhenerov — Bulletin of Civil Engineers,
2025, no. 2 (109), pp. 131-139.

Keywords: redevelopment, reconstruction,
revitalization, gentrification, urban real estate market.

This article explores the current trends in the
development and expansion of urban areas, namely
redevelopment and gentrification methods. The author
analyzes the trends of real estate objects as a profitable

investment of invested funds, on the one hand, and as
a problem in their reconstruction, on the other hand.
The reasons for the development of redevelopment of
old urban real estate, the opportunities offered by this
trend; its pros, cons and consequences, if the process
is not controlled, are defined. The measures of state
regulation of the processes of renovation of depressed
areas are considered, which allow developing not only
neighborhoods and houses, but also small and medium-
sized businesses.



