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Topzoposa 0. B. MeTonuKka omnpefeneHus KoIopu-
CTHYECKUX 0COOEHHOCTEN apXUTEKTYPHO-IIPOCTPAHCT-
BEHHOI cpefbl ropopa // BeCTHUK TPpaKIaHCKMX MHKe-
HepoB. 2025. Ne 3 (110). C. 5-14.

Kntouesvie cnosa: apxuTeKTypa, FOpOficKas cpefia, Ko-
JIOPUCTUKA TOPOJA, OOINK FOPOJiA, APXUTEKTYPHAsE KOJIO-
puUCTHKa.

Ba)kHBIM acIIeKTOM perylIMpOBaHNUSA apXUTEKTYPHO-
IpajjlOCTPOUTENILHOTO OO/IMKa TOPOJIOB ABJIAETCA OIpe-
meneHne TpeOOBaHMIT K KOTOPUCTUKE TOPOJICKOI CPeMIbL.
It mx paspaboTKM IpefjioKeHa MeTOAMKA OIpefere-
HYSL KOJIOPUCTMKM, INpefIoaraomas UaeHTUPUKAIIIo
XapaKTEPHOJI LIBETOBOI Ia/IMTPbI JI/IA €€ MOC/IeYIOLIEro
VICIIO/Ib30BAHNA B HOBOM CTPOUTEIbCTBE. DTO OYIET CII0-
COOCTBOBATb COXPAHEHWIO VM TOfIeP>)KAHUI0 MHAMBUJY-
aJIHBIX 0COOEHHOCTell apXUTEeKTYPHO-TPAZOCTPOUTEIIb-
HOro o0/yKa ropofa, IPUBIEKATeTbHOTO IJIs TYPUCTOB
U LIEHHOCTHOTO MjIA ropoxkaH. VlccienoBaHne 1BEeTOBOI
TTaJIUTPbl KOHKPETHOTO TOPOJia PACCMaTPUBAETCA B HEIO-
CPeICTBEHHOM CBA3Y C €T0 IPafjOCTPOUTENbHBIMHU, APXI-
TeKTYPHBIMM, IIPUPONHBIMM, JTaHAA(PTHBIMY, UCTOPU-
KO-KY/IBTYPHBIMMU U IPYTVIMM OCOOEHHOCTAMIN.

Vin.: 5. Bubnuorp.: 16 a3s.

Gorgorova Yu. V. Method of determining colorist
features of the architectural and spatial environment of
the city. Vestnik grazhdanskikh inzhenerov - Bulletin of
Civil Engineers, 2025, no. 3 (110), pp. 5-14.

Keywords: architecture, urban environment, city
coloristics, city image, architectural coloristics.

An important aspect of regulating the architectural
and town-planning appearance of cities is determination
of requirements for the color scheme of the urban
environment. To develop them, there is proposed a
methodology for determining the color scheme of the city,
involving the identification of a characteristic color palette
for its subsequent use in new construction which will
help preserve and maintain the individual features of the
architectural and urban appearance of the city, attractive
to tourists and valuable for citizens. The study of the color
palette inherent in a specific city is considered in direct
connection with its urban planning, architectural, natural,
landscape, historical, cultural and other features.
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Muxaiinoscxast JI. A., Iynuesa [I. B., bapouna 1. B.
9P dexTUBHOCTD 06y4aeMOro NCKYCCTBEHHOTO MHTeI-
JIeKTa IIPU CO3AHMI APXUTEKTYPHO-XYJ0KECTBEHHBIX
pemennii // BecTHMK TpaKHaHCKMX MH>KeHepoB. 2025.
Ne 3 (110). C. 15-28.

Kntouesvie cnosa: VICKyCCTBEHHBINI MHTENIEKT, HeMi-
pocetn, apXI/ITeKTypHO-XYI[O)KCCTBCHHOC penienne,
APXMTEKTYPHOE MIPOEKTUPOBAHIE, IPOEKTUPOBaHMe (pa-
CajioB, MAIIMHHOE 00y4eHne.

JaHo o6ocHOBaHMeE 11e/1eCO0OPa3HOCTH MCIIO/Ib30Ba-
HIsT 06y4aeMOro MCKYCCTBEHHOTO MHTEJUIEKTA IS pas-
paboOTKN  apXUTEKTYPHO-XYHLOXKECTBEHHBIX  PpelIeHN
37aHMsI Ha OCHOBEe ampobaIuy SKCIepMMEHTATbHOTO
npoektupoBanms. OnpeyeneHbl TpeOOBAHNS K apXNUTEK-
TYPHBIM BU3ya/IM3ALMAM; [IPEACTABIEHO 00OCHOBAHIE
BbI6OpA VCIIO/IB3YeMOIl HellpOoCeTH, OIMCAHNE IpOoLec-
ca cosmanys 06y4aeMoll MOJE/N, HOATOTOBKM 9CKU3a U
GyHKUWIT reHepMpoBaHMA U3o0paxkeHmil. B kauecTse
TUIIOTE3DI U LIE€IE€NIOIAaTaHNA IIPENIOKEH HOBBI IIoaXoq
K CO3JaHUNIO apXI/ITeKTYPHO-XyHO)KeCTBeHHI)IX peHIeHI/H;'[
3IaHMsI C MICIIO/Ib30BAHVEM 00y9aeMbIX MOJIe/Iell Ha OCHO-
BE OTKprTOﬁ[ Heﬁ[pOCCTVI C I/IHTyI/ITI/IBHO-HOHHTHbIM JH-
tepdericom. ITokasaHno, 4TO MCIONB30BaHME COOCTBEH-
HBIX 00yJaeMbIX MOJe/eNl sl TeHepaIuM apXUTEKTyp-
HBIX I/ISO6Pa)KeHI/H7[ IIO3BOJIACT CO30aBATHb KAYE€CTBCHHBIC
C XyﬂO)KeCTBeHHOﬁ TOYKN 3pE€HNA PEHICHNA, OTBEYAIO-
11ye 3aIaHHbIM YC/IOBUAM.

Ta6m.: 5. Vin.: 3. Bubmuorp.: 19 Ha3ss.

Mikhaylovskaya L. A., Gulieva D. V,, Bardina G. A.
The effectiveness of trained artificial intelligence at
creating architectural and artistic solutions. Vestnik
grazhdanskikh inzhenerov - Bulletin of Civil Engineers,
2025, no. 3 (110), pp. 15-28.

Keywords: artificial intelligence, neural networks,
architectural and artistic solution, architectural design,
facade design, machine learning.

The article presents substantiation for the effectiveness
of using trained artificial intelligence to create architectural
and artistic solutions of buildings based on approbation of
experimental design. The requirements for architectural
visualizations are defined; the rationale for the choosing
of the neural network used is substantiated together with
describing of the process of creating a trained model,
sketch preparation and image generation functions. As
for a hypothesis and goal setting, there is proposed a new
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approach to creating architectural and artistic solutions
of buildings using trainable models based on open neural
network with an intuitive interface. It is shown that use of
own trained models for generation of architectural images
makes it possible to create solutions qualitative from
artistic point of view which meet the specified conditions.

YK 624.04/.07, 004.942
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Tapunos A. /1. Onpenenenue mapameTpos fepopmmu-
POBaHHOTO COCTOSHMSA B CEYEHUM IIPY PacyeTe CTEPK-
HEBBIX 37IeMEHTOB CTaTbHBIX KOHCTPYKINIT 06paTHBIM
MeTOoM // BecTHMK rpakJaHCKMX MHXKeHepos. 2025.
Ne 3 (110). C. 29-37.

Kniouesvie cnosa: 0OpaTHbBII MeTOJ|, HAIPIKEHHO-
TepopMIMpPOBAHHOE COCTOSHME, IIPOYHOCTD, YCTONYN-
BOCTb, MECTHas YCTOMYMBOCTb, DeNyKLUsA CedeHus,
CTeP>KHEBOJI 37IEMEHT, CTa/IbHasl KOHCTPYKLUA.

OO6paTHbBII MeTON pelleHus 3afad IPOYHOCTH
U YCTOMYMBOCTY IIO3BOJIAET IIO INPOM3BONBHO 3ajaH-
HOMY 1e(pOpMUPOBAHHOMY COCTOSHMIO B IIOIEPEYHOM
CeYyeHMN CTEP)KHEBOTO 3/IeMEHTa, YYMThIBasA (uamde-
CKYIO HEMHENHOCTD, IIOTEPI0 MECTHOI YCTOMYMBOCTU U
YCTOIYUBOCTU (POPMBI CeUEeHM, YCTAHOBUTD HATIPSKEH-
HOE COCTOSIHME M COOTBETCTBYIOIIE IHTETPA/IbHbIE YCH-
JUA: TPOJONbHYIO CUIy M M3rMOalolie MOMEeHTHL. [l
omnpefeNieHNs MapaMeTpoB AeOPMIPOBAHHOTO COCTOS-
HIf, COOTBETCTBYIOIIMX 3aJAHHBIM COOTHOIIEHUAM YCH-
7mii, paspaboTaHbl OBICTPONEIICTBYIONINE METONbI, Y-
THIBAIOLIIEe OCOOEHHOCTU PAbOTHI 37IEMEHTOB CTa/IbHBIX
KOHCTpyKImIi. PelleHne cucreMbl U3 IByX HENMHENHbIX
yYPaBHEHMIT IIPU 3TOM CBE/IEHO K PEIEHUI0 YPABHEHNUsA C
OJIHMM HeM3BECTHBIM, YTO IIO3BOJISAET UCTIONb30BATh YMC-
JIEHHbIE METO/Ibl, FAPAHTUPYIOLIME CXOAUMOCTD UTEPALH-
OHHOTO IIpolecca.

Ta6m.: 1. Vin.: 3. Bubmmorp.: 12 Hass.

Garipov A. 1 Determination of strain state
parameters in a cross-section for the analysis of rod
elements of steel structures by the inverse method.
Vestnik grazhdanskikh inzhenerov - Bulletin of Civil
Engineers, 2025, no. 3 (110), pp. 29-37.

Keywords: inverse method, stress-strain state, strength,
buckling resistance, local buckling resistance, cross-
section reduction, rod element, steel structure.

The inverse solution method for strength and buckling
resistance problems allows establishing the stress state
and the corresponding integral forces, such as axial force
and bending moments for an arbitrarily specified strain
state in the cross-section of a rod element, taking into
account physical nonlinearity, local and distortional
buckling. In order to determine the strain state parameters
corresponding to the given relations of forces, there have
been developed fast-acting methods that take into account

the operation features of steel structural elements. The
solution of a system of two nonlinear equations is reduced
to the solution of an equation with one unknown, which
makes it possible to use numerical methods that guarantee
convergence of iterative process.
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Kosany I1. C., Tpynuna IO. B. [lepopmanym u npoy-
HOocTb LVL mpu ckatum B yCIOBUAX OTTaMBaHUA //
BecTHMK rpaxjaHCKMX MHXeHepoB. 2025. Ne 3 (110).
C. 38-50.

Kntouesvie cnosa: MaTepuasbl Ha OCHOBE JIPEBECUHDI,
LVL, xnHeTMyecKas KOHLENINA PaspyLIeHNUS TBEPAbIX
TeJI, IPOYHOCTD, OTTaMBAHNE, TEIIONePeHOC.

[TpounocTtHble 1 fedOpMaTUBHBIE CBOJICTBA JIpeBeCH-
HBI /I KOMITO3MI[MIOHHBIX MaTep1aIoB Ha ee OCHOBe (TaKMX
kak LVL) npwu 3agaHHOI BIOKXHOCTM 0OPATHO IIPOIIOPLIN-
OHa/IbHBI TeMIlepaType. TO OTKpbIBaeT HIMPOKNE BO3-
MOYKHOCTY [ TIPUMEHEHNs [iepeBAHHBIX KOHCTPYKIUIT
B YC/IOBVIX XOJIOFHOTO K/IMMATa, BKIIOYast apKTIIEeCKIUIL.
[Tpn aToM JeiCTBUTENbHBIN XapaKTep TeMIepaTypHO-
BIQ)KHOCTHBIX YCTIOBUII 3KCIUTyaTallM, KaK IIPaBIUIIO,
He AB/IAETCA CTAllVIOHAPHBIM. BBIIIOTHEHO 9KCIEpUMeEH-
TaJIbHOE OIIpefie/leHne MpoYHOCT 1 fedopmaruit LVL
IpY CXKATUU BAOMDb U TIONIEPeK BOTOKOH B TPeX OPTOTO-
Ha/IbHBIX HAIIPaBJIEHNAX B YC/IOBMAX OTTaMBAHMA C Pas-
JVYHBIMY Hada/IbHBIMM TeMIIEpaTypaMyu U CKOPOCTBIO
Harpy>xenus. IIpu cCHM>KeHMM HadanbHOM TEMIIEPATyPBhI
ot 0 go -70 °C nony4eHHbIe BpeMeHHbIE COIPOTNUBICHNUA
MaTepuasa OKa3bIBalOTCA BbINIE [0 35 %.

Tabm.: 4. Vin.: 4. Bubmuorp.: 42 Ha3s.

Koval P S., Trunina Yu. V. Deformation and
compressive strength of LVL under compression
in conditions of defrosting. Vestnik grazhdanskikh
inzhenerov - Bulletin of Civil Engineers, 2025, no.3
(110), pp. 38-50.

Keywords:  wood-based materials, LVL, kinetic
approach to the fracture of solids, strength, defrosting,
heat transfer.

The strength and strain properties of wood and
composite wood-based materials (such as LVL) at a given
humidity are inversely proportional to temperature. This
opensup greatopportunities for the use of timber structures
in cold climate conditions, including the Arctic climate.
At the same time, the actual nature of temperature and
humidity operating conditions is usually not stationary.
There was carried out an experimental determination of
LVL strength and deformations under compression along
and across the fibers in three orthogonal directions under
defrosting conditions with different initial temperatures
and loading rates. When the initial temperature is reduced
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from 0 to -70 °C, the obtained temporary resistances
of the material are higher by up to 35 %.

YK 624.012.4-183.2

DOI 10.23968/1999-5571-2025-22-3-51-59

Ileemkos C. B., Ileemkos C. C. K Bompocy mpou-
HOCTU TsDKeNbIX 0€TOHOB B YCIOBUAX CXKATHA-pac-
TsOKeHN:A // BeCTHMK TIpakIaHCKUX MHXeHepos. 2025.
Ne 3 (110). C. 51-59.

Kniouesvie cnosa: Halps>KeHHOE COCTOsIHUE, CXKaTue-
pacTshKeHMe, IPOYHOCTb 6ETOHA, YPOBEHb HATPYXKeHNA,
HIDKHsIs TTapaMeTpIdecKas TOUKa, Kacc 6eToHa.

VI3ameHeHue IpoYHOCTU OETOHA B YCIOBUAX COKATUA-
PacTsDKeHMA YYUTBIBAETCA IIPU pacdeTax 0@TOHHBIX JJle-
MEHTOB Ha IIPOYHOCTD U JKee300e TOHHBIX — Ha TPeIl-
HOCTONKOCTb. VIccrefoBaHus NoBeleHus: 6eTOHa B Ha-
IPsDKEHHBIX COCTOSIHMAX, CBA3AHHBIX C BO3EVICTBIAMMI
YCUINMIT TIPOTUBOIIONIOKHOTO 3HaKa, HOCAT B OCHOBHOM
9KCIIEpMMEHTAJIbHBII XapaKTep U CBA3aHBI CO MHOIMMMU
CIOXKHOCTSMU C y9€TOM Pa3IMIHOTO COIPOTUBIIEHN Oe-
TOHA TIPY CKaTUM ¥ PACTAKEHUN. a Ha IOIydaeMble 3a-
BUCHMMOCTY MOTYT OKa3bIBaTh BVAHME KaK YC/IOBUA IIPO-
BeJIeHNA MCIIBITAaHMIT, TAK I METOAMKA. VIHBIMU c/I0BaMu,
KpUTepUM IMIPOYHOCTM OeTOHAa B TaKOM HAIPSHKEHHOM
COCTOSTHMU ABJIAIOTCA NPEUMYLIECTBEHHO (PeHOMEHOTIO-
rudeckumi. [IpuBeneHbl faHHbIE IO IPOYHOCTI TAXKENIO-
ro 6eTOHa B YCTIOBUSX COBMECTHOTO JICIICTBUS CKATHUS 1
PacTsOKeHN, IOJTyYeHHBIE II0 Pe3y/IbTaTaM MOJIe/IMPOBa-
HVIS, VI BBIITOJIHEHO MX CPaBHEHUE C 9KCIIEPYMEHTa/IbHbI-
MU JaHHBIMU JIPYTUX MCCTIefIOBaTeIeNt.

Vin.: 6. Bubnuorp.: 12 na3s.

Tsvetkov S. V., Tsvetkov S. S. On the issue of the
strength of heavy concretes under compression-tension
conditions. Vestnik grazhdanskikh inzhenerov — Bulletin
of Civil Engineers, 2025, no. 3 (110), pp. 51-59.

Keywords: stress state, compression—tension, concrete
strength, loading level, lower parametric point, class
of concrete.

The change in concrete strength under compression-
tension conditions is taken into account when calculating
concrete elements for strength and reinforced concrete
elements for crack resistance. Studies of the behavior of
concrete under stress conditions associated with the effects
of forces of the opposite sign are mainly experimental in
nature and are associated with many problems, given the
different resistance of concrete under compression and
tension. The resulting dependencies can be influenced by
both the test conditions and the methodology. In other
words, the criteria for the strength of concrete in such a
stressed state are mainly phenomenological. The data on
the strength of heavy concrete under conditions of joint
action of compression and tension obtained by modeling

results are presented and compared with the experimental
data of other researchers.
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Husomos [. H., Kananoapbexos J. K., Kananoapbe-
ko6 JI. V. YucreHHOE MOIeTMPOBaHIE CHCTEMBI «II/IAT-
dopma-mogens 3maHUA» €  CeNICMOM3OMMPYIOINM
moscoM // BeCTHUK TpakJaHCKUX MHXeHepoB. 2025.
Ne 3 (110). C. 60-67.

Kntouesvie cnosa: Mopenb 3aHNA, CKOTb3AMIMNIA MOSIC,
CWa TpeHNsd, MareMaTidecKoe MOJeNMpOBaHMe, BIU-
6pomarpopma, K03DUINMEHT >KeCTKOCTH, IIOCKOCTD
CKOJIbXXEHMS, KOO PUIMEHT 3aTyXaHUSL.

[IpencraBiieHbl pe3yAbTaThl YVMC/IEHHOTO MOJENINpPO-
BaHMA [JMHAMUYECKON 3aJauM, CBA3AHHON C PacueToM
MOZe/N 3aHNA C CeICMOM3OMMPYIOUIM osicoM. Paspa-
60TaHbI MaTeMaTI4YeCKast MOfie/Ib U KOMIIbIOTepHas Ipo-
rpaMMa, KOTOpbIe TTO3BOJIAIT IPOBOAUTD UCCIETOBAHNSA
IpY Pa3IMYHBIX AMHAMUYECKUX BosmeicTBuax. [Ipuse-
TeHbl pe3yIbTaThl, IOTyYeHHbIe IIPM AEMCTBUM TapMo-
HIYECKO Harpysku. IIpyMeneHneM MeTozma MOC/Ie0OBa-
Te/IbHBIX AIIIPOKCUMANWIL cucTeMa iuddepeHIaTbHbIX
ypaBHEHWIT [ABJDKEHUS IpeoOpas3yeTcsa B CUCTEMY ajre-
OpanyecKx ypaBHEHUIT, KOTOpas pelaeTcsA Ha KaX/oM
mare 1o BpeMeHM. HalifleHbl pesynbTaThl IMC/IEHHOTO
MOJIeTIMPOBAHYA TIPY PasINYHBIX PACIONIOXKEHVAX IIIO-
CKOCTU CKOIbXeHuA. [lomydeHHbIe pesynbTaTbl OymyT
VICIIO/Ib30BAHBI B Ja/IbHEIIEM IIPY 9KCIIePUMEHTA/IbHBIX
VICCTIEOBAHNAX Ha QU3MYECKUX MOZEIAX 3TaHWIL C IIpU-
MeHeHMeM BuOpommaTdopm. Takoil IOAXOX MO3BOMUT
He TOJIbKO NOATBEPAUTD aleKBaTHOCTb MaTeMaTU4ecKo
MOJIe), HO ¥ HONY4YNUTDb HONOTHUTE/NbHbIE CBEJEeHN O
pabore ceillcMOM30IMPYIOIMX KOHCTPYKINMIA B YCIOBUAX,
OpUOMIDKEHHBIX K peaIbHbIM CeVICMUYECKUM BO3JIeli-
ctBuAM. IlosydeHHble TaHHbIe MOTYT OBITh IIPMMEHEHBI
IpY IPOEKTUPOBAHMM 3[JaHMII B CEIICMOOIIACHBIX pajifo-
Hax JI/Is1 TIOBBIIIEHNS UX YCTONYMBOCTI ¥ 6€30ITaCHOCTHL.

Vin.: 4. Bubmuorp.: 20 Ha3Bs.

Nizomov J. N., Kalandarbekov I. K., Kalandarbekov 1. I.
Numerical modeling of the «platform-building
model» system with seismic isolation belt. Vestnik
grazhdanskikh inzhenerov — Bulletin of Civil Engineers,
2025, no. 3 (110), pp. 60-67.

Keywords: building model, sliding belt, friction force,
mathematical modeling, vibration platform, stiffness
coeflicient, sliding plane, damping coeflicient.

The paper presents the results of numerical modeling
of the dynamic problem related to the calculation of a
building model with a seismic-isolating belt. There has
been developed a mathematical model describing the
interaction of structural elements of the building with the
seismic isolation system under various dynamic effects,
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including seismic vibrations of different intensity and
frequency characteristics. The results obtained under the
action of harmonic loading are presented. By applying
the method of successive approximations, the system
of differential equations of motion is transformed into
a system of algebraic equations, which is solved at each
time step. The results of numerical modeling at different
locations of the sliding plane are found. The obtained
results will be used in further experimental studies on
physical models of buildings with the use of vibration
platforms. This approach will allow not only to confirm
the adequacy of the mathematical model, but also to
obtain additional data on the performance of seismic
isolating structures under conditions close to real seismic
effects. The obtained data can be applied to the design
of buildings in earthquake-prone areas to improve their
stability and safety.
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DOI10.23968/1999-5571-2025-22-3-68-73

Oscannukos B. M. YdeT BBICHIMX MHBapUaHTOB
TeH30pa fedopmanuii B 3aJa4ax TeOpuy yupyrocru //
BecTHuk rpaxjgaHckmux wumxeHepo. 2025. Ne 3 (110).
C. 68-73.

Kniouesvie cnoea: Teopus yrnpyrocTu, nepeMereHns,
BOJIHOBOE ypaBHeHUe, TeH30p AedopMarinii, paspylie-
HIIe 3[0aHNUA.

B rupmpopyHaMM4YecKUX TeYeHMAX BTOpONl (kBampa-
TUYHBIL) U TpeTuil (KyOMYHBI) MHBApMAHTBl T€H30pa
cKopocrTeit gedopmanuit reHepUpPyIOT BONHbL. OHM ABJIA-
10TCs1 TO6yuTeIsIMU Kosebaumit. Bropoit u Tperuit nH-
BapMaHTBI TeH30pa fedopMaluii TaKKe MOIyT FeHepUpO-
BaTb BOJIHBL B YIPYroM TBepHoM Tene. CTaTbs COBEPIKUT
ypaBHeHMA BikeHnA B nepemeienusax C. I1. Tumoren-
Ko u [x. I'ynpepa. Pemenne sTux ypaBHEHMII Ja€T BO3-
MO>KHOCTD BBIYVICINTD MHTEHCUBHOCTD KO/IEOAHIT, eC/In
B HVIX yYMTBIBATb BTOPOJI M TPeTHI1 MHBapMaHTHI TEH30pa
medopmaruit. CunbHble Koe6aHMsI OMacHbI /I 3[aHV
Y MOTYT €TI0 paspyInTb.

Wn.: 1. bubnuorp.: 20 Hass.

Ovsyannikov V. M. Taking into account higher
invariants of the strain tensor in problems of elasticity
theory. Vestnik grazhdanskikh inzhenerov - Bulletin of
Civil Engineers, 2025, no. 3 (110), pp. 68-73.

Keywords: theory of elasticity, displacement, wave
equation, strain tensor, building collapse.

In hydrodynamic flows, the second (quadratic) and
third (cubic) invariants of the strain rate tensor generate
waves. They are the stimuli of vibrations. The second
and third invariants of the strain rate tensor can also
generate waves in an elastic solid. The article contains the
equations of motion in displacements of S. P. Timoshenko
and J. N. Goodier. The solution of these equations makes

it possible to calculate the intensity of vibrations if the
second and third invariants of the strain tensor are taken
into account. Strong vibrations are dangerous for the
building They can lead to the building collapse.
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Paszos N. O. IlapameTpudeckue KoneGaHUA U M-
HaMI4ecKasg YCTOMYMBOCTD OJHOPOMHBIX ¥ HEOTHO-
PORHBIX TOPOMATLHBIX 000/I0YEK B YIPYroii cpene //
BecTHUK rpakmaHCKMX HI>KeHepoB. 2025. Ne 3 (110).
C. 74-83.

Kntouesvie cnosa: pyHAMMIeCKMII pacdeT, OFHOPOX-
Hble U HEOJHOPOJHbIe (IBYXC/IOVHBIE) TOPOUAA/IbHBIE
0007104KY, IPOJO/IbHAS CHUIA, YIIPYrOe OCHOBaHME IPYH-
Ta, HO/My0e3MOMeHTHas Teopusi 060/104eK, COOCTBEHHBIE
9acTOThl KO/ebaHmit, TpyOOIPOBOf, MOTOK IPOTEKA0-
1IeM XUAKOCTH.

ViccnenytoTest mapaMeTpudeckye KoneOaHus U JyHa-
MM4ecKas YCTOMYMBOCTb OFHOPOAHBIX ¥ HEOTHOPOMHBIX
(EBYXCTIOMHBIX) TOPOUAAIBHBIX 00O0TIOYEK, B3aNMOfEli-
CTBYIOIMX C YTIIPYTOIl cpefioli. PaccmaTrpuBaloTcsa HaseM-
HOe 1 [I0fi3eMHOe pa3MeliieHre 060mo4eK. PacyeTHbIe MO-
Tenyt COOTBETCTBYIOT KPMBOMMHENHBIM y4acTKaM Maru-
CTpaJIbHBIX TPYyOOIPOBOROB AmaMeTpoM 1020-1420 mm
IS TPAHCIIOPTUPOBKY XXUAKOCTH WK Tasa. Tpyborpo-
BOJIbI TIO/IBEPTAOTCA CTATUYECKUM U JUHAMIYECKUM Ha-
Tpy3KaM, BAMUAIOUIVM Ha MX HaleXKHOCTD. [IlMHaMudecKkue
BO3JEICTBMS MOTYT OBITH BBISBAHBI PabOTO HACOCHBIX
VIV KOMIIPECCOPHBIX CTAaHLVI, CEMICMUYECKON aKTUB-
HOCTbIO M fipyrumu dakropamu. IloBbllieHne pecypca
TpPyOOIIPOBOZIOB CBSI3aHO C yCTpaHEHMEM BPefHBIX KO-
nebaHuMIt, KOTOpble MPUBOAAT K HAPYIICHUIO M3OIALNIL,
KOPPO3MOHHOMY PaCTPECKMBAHUIO M YCTaTIOCTHOMY pas3-
pyuieHnio. B CIOXHBIX CTy4asgX BO3MOXKHBI aBapuu C
9KOHOMUYECKVMHI ¥ 3KOJOTMYEeCKMMM IOCTEICTBUAMMA.
[Terb paboThl — U3yUeHMe TaPaMeTPUIECKOTO Pe30HAH-
Ca ¥ AMHAMITIECKOI YCTOYMBOCTY 000/I0UY€EK IIPK B3au-
MOJIeJICTBMM C OKpY>Katolell cpefoii. Ha ocHoBe ypaBHe-
Hys1 Matbe u MeTonuky boromo6oBa—MuUTpOIIONbCKOro
OIIpefie/ieHbl TPAHMIBI OOIacTeil [UHAMUYECKON He-
YCTOMYMBOCTM JII PA3/IMYHBIX BAPUAHTOB Pa3MeIleHN
00071049eK. YUUTBHIBAIOTCA HeCTalMOHAPHOE BHYTpEHHee
IaBJleHNe, IPOfio/IbHasA CKMMAIoIasA CUla U YIPyroe oc-
HOBaHIe TPyHTa.

Vn.: 8. Bubmuorp.: 25 Ha3B.

Razov 1. O. Parametric vibrations and dynamic
stability of homogeneous and inhomogeneous toroidal
shells in elastic medium. Vestnik grazhdanskikh
inzhenerov - Bulletin of Civil Engineers, 2025, no. 3 (110),
pp. 74-83.

Keywords: dynamic calculation, homogeneous and
inhomogeneous (two-layer) toroidal shells, longitudinal
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force, elastic soil base, semi-integral shell theory, natural
frequencies of oscillations, pipeline, flowing fluid.

The paper studies parametric vibrations and dynamic
stability of homogeneous and inhomogeneous (two-
layered) toroidal shells interacting with an elastic medium.
The above-ground and underground shells' positions
are considered. The computational models correspond
to curvilinear sections of trunk pipelines of 1020-1420
mm diameter for liquid or gas transportation. Pipelines
are subjected to static and dynamic loads affecting
their reliability. Dynamic impacts can be caused by the
operation of pumping or compressor stations, seismic
activity and other factors. Increase of pipelines resource
is connected with elimination of harmful vibrations that
lead to insulation failure, corrosion cracking and fatigue
failure. In complex cases, accidents with economic and
environmental consequences are possible. The aim
of the study is investigation of parametric resonance
and dynamic stability of shells in interaction with the
environment. Based on the Mathieu equation and the
Bogoliubov—Mitropolsky methodology, the boundaries of
the dynamic instability are determined for different shell
arrangements. Unsteady internal pressure, longitudinal
compressive force and elastic ground base are taken into
account.

YIK 624.1

DOI10.23968/1999-5571-2025-22-3-84-98

Apyscurnun M. C. AHanu3 BIMAHNUA HOTPY>KEHNA 3a-
BOJICKVIX ’Kee300eTOHHBIX CBail HA OCHOBAaHUA OKpY-
JKaIoIeit 3acTPOVIKN // BeCTHMK IpaXkJaHCKUX MH)KeHe-
poB. 2025. Ne 3 (110). C. 84-98.

Kniouesvle cnosa: 3abuBHBIE CBaM, CBaM BIABIMBAHA,
METOJ, CTAaTMYEeCKOTO BJABIMBAHMA, TEXHOJIOTMYECKNe
OCaJiKl, TeXHOJOIMYeCKoe BJIVAHME, NOIOTHUTENIbHBIE
0CaJIKM, KoneOaHmA TPyHTAa, AMHAMITIeCKOe BO3/IeiiCTBIE,
BbITECHEHIe IPYHTA, BBIIIOP IPYHTA.

B kauecTBe (yHZAMEHTOB IPOEKTMPYEMBIX COOpY-
JKEHUII IIMPOKO MCIIONb3YIOTCA 3aBOACKUE CBal, IIOIPY-
»KaeMble YJapHbIM METO/IOM VI METOJOM CTaTHMYeCKOro
BaBnuBaHMA. IIpyBeieHbl pesyIbTaThl MCCIE0BAHNA 110
COOJTIONIEHNI0 HOPMATMBHBIX TpeOOBaHMIl Ipu 3abuBKe
CBail M UX BIMAHUIO Ha OKPYXKAIOLIYI0 3acTpoliky. Ompe-
Jle/IEHO 3HAYUTEIbHOE B/IUsAHIE MACCOBOTO BJIaB/IMBaHMS
CBail B YCTIOBMAX BOJOHACHIIIEHHbIX IIMHICTHIX TPYHTOB
Ha COCeTHMe COOPY>KeHNs. BpIABIeHO OTCYTCTBHUE B HOP-
MATMBHBIX TOKYMEHTaX OOOCHOBAaHHBIX PeKOMeHaLnil
110 TIPOM3BOACTBY PAabOT M pacyeTHBIX METOAMK IIO IIPO-
THO3Y M MCK/IIOYEHUIO TEeXHOJIOTMYECKOTO BO3IeMCTBUA
OT TIOTPY>KEHMS CBall METOJIOM CTAaTM4eCKOTO B/IaB/IMBa-
Hys1. CleiaH BBIBOJ, YTO HEOOXOAMMBI [ajIbHeNIIINe J1C-
CIIe[JOBaHMA MPOLIECCOB, IPOUCXOAAIINX B OKPYIKaIOIIeM
MaccuBe MU BHEPEHMN Tea CBail, a Takke pas3pabor-
Ka COOTBETCTBYIOUIMX PEKOMEHJIalMil K IPOM3BOJICTBY

paboT 10 yCTPOIICTBY BJjaB/IMBaeMbIX CBail Y pacC4eTHBIX
METO[IVK IO IPOTHO3Y MX B/IVIAHMSA Ha CYIECTBYIONIYIO
3aCTpPOJIKY.

Tabm.: 2. Vin.: 6. Bubmmorp.: 40 Ha3B.

Druzhinin M. S. Analysis of the impact of submersion
of factory reinforced concrete piles on the foundations
of the adjacent development. Vestnik grazhdanskikh
inzhenerov - Bulletin of Civil Engineers, 2025, no. 3 (110),
pp. 84-98.

Keywords: driven piles, pressed piles, static pressing
method, technological settlements, technological impact,
additional settlements, ground vibrations, dynamic
impact, soil displacement, soil heave.

Prefabricated piles driven by impact or static pressing
method are widely used as foundations for designed
structures. The results of a study on compliance with
regulatory requirements when driving piles and their
impact on the surrounding development are presented.
Significant impact of massive pile driving under conditions
of water-saturated clay soils on adjacent structures
has been determined. It is revealed that there are no
substantiated recommendations for the performance
of work and calculation methods for the forecast and
exclusion of technological impact from pile driving by
the method of static pressing in regulatory documents. It
is concluded that further studies of the processes taking
place in the surrounding massif during the introduction
of the pile body are necessary, as well as the development
of appropriate recommendations for the implementation
of work on the construction of embedded piles and
calculation methods to predict their impact on existing
buildings.

YK 69.05
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Pyoenxo A. A., Anv-Mcapu A. A. P. A., Ocunenxo-
6a J1. I. Mopenp obecnedeHys OpraHNU3aIIOHHO-TEX-
HONOTMYECKOJ HaZeKHOCTY KOMIIIEKCHOI 3acTPOMKN
NpU BOCCTAaHOBIEHMN HacCeleHHBIX NYHKTOB M Tep-
putopuii // BecTHMK TpaXkJaHCKUX WH>KeHepoB. 2025.
Ne 3 (110). C. 99-108.

Kniouesvte cnosa: nHGOPMaIMOHHASA MOJIENb, Pecyp-
coobecredyenne, KOMIIEKCHasI 3aCTPOIKa TeppUTOPKN,
OpraHM3aIIOHHO-TEXHOMOTMYeCKasd HaJleXXHOCTb, BOC-
CTaHOBJIEHNE TEPPUTOPUIL.

B mocnenHue rofbl paspylleHus 34aHUI Ha Teppu-
TOPUAX PpasIMYHBIX TOCYJAPCTB CTAaIM HPOUCXOLUTD
CO CTAaOUIbHBIM MOCTOSHCTBOM. IIpUYMHBI B OCHOBHOM
CBAA3aHBl C TOBPEXIEHMAMY, BbISBAHHBIMM CUJIOBBI-
My GaKTOpaMy CTUXMITHOTO M/IM BOEHHOTO XapaKTepa.
B craTtbe paccMOTpeHbI KOMIIOHEHTBHI ypaBHEHUs pe-
rpeccuu U MHPOPMALIMOHHON MOJENM KOMIUIEKCHOI 3a-
CTPOVIKM IIPY BOCCTAHOBJIEHUM TE€PPUTOPUI C YIETOM
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BO3[eiiCTBMA Hambornee sHauMMBbIX pakTopoB. Paspabo-
TaHbl OCHOBHBIE KOMIIOHEHTHI MH(pOPMAIIOHHON MO-
Iemu OLeHKM ObecreveHysi OpraHn3alnOHHO-TEXHOTIO-
rideckoit Hagexxnoctn (OTH) sactpoitkn. Peanmsanms
ITAHHOI MOJeNM SABJIAETCS BOKHBIM HAllpaB/IeHMEM Ipa-
TOCTPOUTENIbHOM IeATeTbHOCTH, ocHOBaHHBIM Ha OTH ¢
y4eTOM BO3MOXKHOCTEN PeCcypcHOro obecrnedeHns CTpo-
UTENbCTBA, YTO IIO3BONUT OOJIee TOYHO ITPOTHO3UPOBATD
BEPOSATHOCTD YCIIELTHOTO 3aBEPIIEHVSI MHBECTUIMIOHHO-
CTPOMUTENBHOTO IIPOEKTA II0 KOMIIJIEKCHO 3aCTPOIJIKe.
Ta6m.: 2. Vin.: 1. Bubnnorp.: 18 Hass.

Rudenko A. A., Al-Msari A. A. R. A., Osipenkova 1. G.
A model for ensuring the organizational and
technological reliability of integrated buildings during
the restoration of settlements and territories. Vestnik
grazhdanskikh inzhenerov — Bulletin of Civil Engineers,
2025, no. 3 (110), pp. 99-108.

Keywords: information model, resource provision,
integrated development of the territory, organizational
and technical reliability, reconstruction of territories.

In recent years the destruction of buildings in
significant areas has begun to occur with steady regularity.
The reasons are mainly related to damage caused by
force factors of natural or military nature. The article
considers the components of the regression equation
and information model of complex development in
the restoration of territories, taking into account the
impact of the most significant factors. There have
been developed main components of the information
modeling for assessing the effectiveness of providing
OTR (organizational and technological reliability) for
complex development during the restoration of the
territory. The implementation of integrated rehabilitation
and integrated territory development (ITD) projects is
an important direction of urban planning activity, based
on the model of organizational and technical reliability
of the development, taking into account the possibilities
of resource support of construction, which will allow a
more accurate prediction of the probability of successful
completion of the ICP (investment and construction
project) on integrated development.

YK 666.972.5
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Ilyxapenxo IO. B., Ay6axuposa J1. Y., Ckobnuxos B. A.
ITospnenne 3¢ HeKTUBHOCTI UCIOTb30BAHUSA IPABILA
B TOPOXHOM 6eToHe // BecTHUK Tpa)[JaHCKVIX MH)KeHe-
poB. 2025. Ne 3 (110). C. 109-116.

Kniouesvie cnosa: [OpO>KHBII OETOH, TPaBUITHbIN 3a-
HOJTHUTE/Ib, KOMIIIEKCHas JobaBKa.

[TpencTaBneHsbl MCCAENOBaHNA IO MIPOEKTMPOBAHNIO
cocTapa IOPO’KHOTO 6€TOHA Ha TPaBUITHOM 3aIIOJTHUTETIE.
[IpuBeneHb! OCHOBHbIE (DaKTOPHI, BIUAIINIE Ha MPOY-

HOCTD U [JOITOBEYHOCTH JOPOXKHOTO 6eTOHA, 1 paspabo-
TaHbI MEPONIPUATHS IO IOBBILIEHNIO IPOYHOCTH CLIeTlIe-
HIA IIeMEeHTHOI MaTpUILIbI C TPaBUITHBIM 3aIIOTHUTETIEM.
Vicrionb3oBaHMe HOBOJ KOMIUIEKCHOI HOOaBKM C MOMM-
($UKaTOpOM Ha OCHOBE YITIEPOSHBIX QY/UIEpOUIHBIX Ha-
HOYACTUII U a[IT€3VIBHOTO KOMITOHEHTA MTO3BOJIMJIO TIOBbI-
CUTb IIPOYHOCTDb GETOHA Ha CXKaTue 1 U3rub, 06ecrnednTs
3a/laHHble MOPO30CTOVMKOCTb U BOJOHEIPOHMUIIAEMOCTb.
IloxasaHa BO3MOXHOCTb MCIIO/Ib30BAHMA IpaBUA Kak
MECTHOTO ChIPbEBOrO Marepuana B 6€TOHAX pas3MyHOro
Ha3Ha4eHUs, B TOM YUCIIe B IOPOXXHBIX.
Tabm.: 2. Bubnmorp.: 14 HasB.

Pukharenko Yu. V., Aubakirova I. U., Skoblikov V. A.
Improving the efficiency of using gravel in pavement
concrete. Vestnik grazhdanskikh inzhenerov - Bulletin of
Civil Engineers, 2025, no. 3 (110), pp. 109-116.

Keywords: pavement concrete, gravel aggregate,
complex additive.

Research results on the design of the composition of
pavement concrete on gravel aggregate are presented.
The main factors affecting the strength and durability of
pavement concrete are considered, and measures have
been developed to increase the adhesion strength of
the cement matrix to the gravel aggregate. The use of a
new complex additive with a modifier based on carbon
fulleroid nanoparticles and adhesive component has
made it possible to increase the compressive and bending
strength of concrete, to ensure the desired frost resistance
and water resistance. The authors show the possibility of
using gravel as a local raw material in concrete for various
purposes, including road construction.

YIK 691

DOI 10.23968/1999-5571-2025-22-3-117-128

Kaiic X. A., Iunvgparnos P. M., Mopososa H. H., A60y-
nasus O. M. Ontumusanysa (paKIUOHHOTO COCTaBa
TecKa JyIs MeTKO3ePHUCTOro 6eTOHA Ha OCHOBE I'MIICO-
IleMEHTHONYIII0TAHOBOTO BAXKy1ero // BecTHUK rpax-
TaHCKMX MHKeHepoB. 2025. Ne 3 (110). C. 117-128.

Kntouesvie cnoea: TUIICOIEMEHTHOIYIIIOIAHOBOE BA-
XKylee, (PaKIUOHHBI COCTaB IeCKa, ITOABIKHOCTD,
IJIOTHOCTDb, IIPOYHOCTD, BOFOCTOMKOCTD, PerpeccroH-
HbBIN aHAJIN3.

CHDKeHMe pacxXofia BSDKYLIMX BeIlecTB B OeTOHaX
SABSAETCSI BaXKHOM 3ajladell UM JOCTUTAETCH Bb16op0M
OIITMMAJIbHOTO TPaHY/IOMETPUYECKOTO COCTaBa 3aIor-
HITeJIs; BBElEHMEM aKTUBHBIX MMHEPAIbHBIX J00aBOK,
HAMOTTHUTENIell; IpUMEeHEHNMeM CynepIacTuduKkaTopos
u 3¢ dexTnBHBIX crI0c060B yoTHeHus. Hecmorpst Ha
BBICOKYIO TeXHOIOTMYHOCTD CTPOVIMaTepMaIoB U3 IUIICa
U TUICOCOfIEP)KAIIVX BSDKYIINX, M3IEMUA BBIIYCKAIOT-
cs1 6e3 3alOHUTeIel, YTO IPUBOANUT K CYL[eCTBEHHOMY
YHEOPOXXKaHUIO KOHEYHOIT IponyKuym. B paboTe mpusepe-
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HBI Pe3y/IbTaThl UCCIIEOBAHNUSA BIVMAHNA COCTaBa (pak-
LMOH/POBAaHHBIX IIECKOB Ha (U3UKO-MeXaHUYeCKue
CBOJICTBa GETOHa HAa OCHOBE TUIICOIIEMEHTHOIYIIL[O/IA-
HOBOTO BsDKyIIero. C IOMOIIBIO TOCTPOEHHBIX MaTeMa-
TUYECKMX MOfienell cOpMyTUpPOBaHbI U PEIIeHbI 3a1aun
10 ompefeneHno GPaKIMOHHBIX COCTABOB MECKOB, 00e-
CIIEYMBANOIMX BBICOKYI0 IUIOTHOCTD M IIPOYHOCTb Ha
oxarre 6erona. ITomydeHHbIe MOZEIN IO ONTIMU3ALIUI
(bM3MKO-MeXaHIYECKMX CBOJICTB 6ETOHA B 3aBUCUMOCTH
OT GPAKIIMOHHOTO COCTaBa 3aIIONHNUTE, B KaueCTBe KO-
TOPOTO UCIOIb30BAJICA MEeCOK IIeCTU PA3INIHBIX (pak-
LA, TIO3BOJIAIOT NIPEATIONOXNUTD, 9YTO BO3MOXKHO JOCTH-
JKEeHMe IPOYHOCTH 9TOTO 6eTOHA Ha 7-€ CYyTKM HOpMallb-
HO-BJI&KHOCTHOTO TBepaeHus 66 MIla co cpenneii nmnor-
HOCTBI0 2278 Kr/M’ IpU HACBITHON IJIOTHOCTU MEIKOTO
3amoNMHENTENA 1665 Kr/M® ¥ MUHMMATBbHON ITyCTOTHOCTH
36,4 %.
Tabm.: 5. Vin.: 4. Bubnnorp.: 20 HasB.

Quis H. A., Gilfanov R. M., Morozova N. N,
Abdulaziz O. M. Optimization of the fractional
composition of sand for fine-grained concrete based
on a gypsum cement pozzolana binder. Vestnik
grazhdanskikh inzhenerov - Bulletin of Civil Engineers,
2025, no. 3 (110), pp. 117-128.

Keywords: gypsum-cement-pozzolana binder, sand
fractional composition, mobility, density, strength, water
resistance, regression analysis.

Reducing the consumption of binders in concretes is
an important task and is achieved by choosing the optimal
granulometric composition of the aggregate, adding active
mineral additives, fillers, using superplasticizers and
effective compaction methods. In the building materials
industry, products on gypsum and gypsum-containing
binders with their high technology are produced without
fillers, which leads to a significant increase in the cost of
finished products. The paper presents the results of the
study of the effect of the composition of fractionated
sands on the physical and mechanical properties of
concrete based on gypsum-cement-pozzolan binder.
Using the constructed mathematical models, optimization
problems were formulated and solved to determine the
fractional compositions of sands that provide the best
values of physical and mechanical properties of concrete,
such as density and compressive strength. he obtained
models for optimizing the physical and mechanical properties
of concrete depending on the fractional composition of the
aggregate, which used sand of six different fractions, suggest that
it is possible to achieve the strength of this concrete on the 7
day of normal moisture hardening of 66 MPa with an average
density of 2278 kg/m* with a packed density of fine aggregate
of 1665 kg/m’® and a minimum void volume of 36.4 %.

YIK 691.5
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Jloeanuna B. JI. CrpyKTypooOpa3oBaHue KOMIIO3UTA
npu COBMECTHOM VICIIOTb30BaHUN ranaBm/mecxoﬁ n
BO3JyIIHOI U3BeCTN // BeCTHUK IrpayKTaHCKUX MHKeHe-
poB. 2025. Ne 3 (110). C. 129-134.

Kntouesvie cnosa: TuppaBamdeckas U3BeCTb, MITHEpa-
JIOTUYECKUI COCTaB, Kap6OHI/ISaHI/IH, IIPOYHOCTb.

[TpuBeneHbI pe3ynbTaTbl OIpefe/IeHNsT MUHepano-
TMYECKOr0 COCTaBa OOpasIioB Ha OCHOBE TUApaBInde-
ckoit uspecty. IlokasaHo, 4TO COBMECTHOE NPUMEHEHNE
I‘I/IHPaBHI/I‘IeCKOﬂ n BOSI[YIHHOI"/I MU3BECTN IIPUBOAUT K
YMEHBIIEHNIO KaJIbLINTA M HMU3KOOCHOBHBIX TMAPOCHU-
JINKATOB KaJIbLMA. BorsaBnena 60}166 BbBICOKaA CKOPOCTb
peakiuu Kap6oHmM3annm 06pasifoB Ha OCHOBE TU/PABIIN-
YeCKOIl M3BECTH [0 CPaBHEHMIO ¢ 0Opa3iiaMu Ha OCHOBE
TU/IPAaBINIECKOll M3BeCTH C JoOaBjIeHMeM BO3[YIIHOIL.
Onpe,ue}IeHo OIITVYIMA/IbHOE€ COOTHOLIEHME MEXAY TIN-
IpaBIMYeCKO ¥ BO3AYIIHON M3BECTHIO, 0OecIeurBao-
mree T0CTaTOYHYIO IIPOYHOCTD IIPU COKATUN TP N3TOTOB-
JIEHUY IITYKAaTYPHBIX PACTBOPOB Ha OCHOBE KBapl|eBOTO
Hecka.

Ta6.: 2. Vin.: 4. Bubnuorp.: 13 Hass.

Loganina V. I. Composite structure formation
with combined use of hydraulic and air lime. Vestnik
grazhdanskikh inzhenerov - Bulletin of Civil Engineers,
2025, no. 3 (110), pp. 129-134.

Keywords: hydraulic lime, mineralogical composition,
carbonation, strength.

The article presents the results of determining the
mineralogical composition of samples based on hydraulic
lime. It is shown that a combined use of hydraulic and air
lime leads to a decrease in calcite and low-basic calcium
hydrosilicates. A higher rate of carbonation reaction of
samples based on hydraulic lime is revealed compared
to samples based on hydraulic lime with the addition
of air lime. The optimal ratio between hydraulic and air
lime is determined, which ensures sufficient compressive
strength in the manufacture of plaster solutions based
on quartz sand.

VIIK 628.543

DOI10.23968/1999-5571-2025-22-3-135-142

Jlio Croanan, Pedopos C. B., Geogpanos 0. A., Yep-
Huxos H. A. AHanu3 cui, OKa3bIBAIOIINX BO3/EIICTBYIE
Ha B3BelIEHHYIO0 YacTUIy B TOHKOC/IOHOM Mopyre //
BecTHuMK rpaxjaHcKmux wuHxeHepoB. 2025. Ne 3 (110).
C. 135-142.

Kntouesvie cnosa: OTCTOMHUK, TOHKOCJIOWHBIN MO-
Iy/b, B3BEIIeHHBbIE YaCTUIIbI, OCAXKICHNE.

PaccmarpuBaeTcst MOfenb OCaXaeHUs CheprdecKux
YaCTUL] B IIPOTOYHOI OOIACTY TOHKOC/IOVHOTO MORYJIA
OUYNCTHOTO COOPY>XeHUsA. Mofienb Y4UTbIBaeT CKOPOCTb
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MIOTOKA J>KUJIKOCTH, YTON HAK/JIOHa M IIEPOXOBATOCTb
TOHKOCTIOJTHOTO MOJY/dA, a TAaKXe IUVIOTHOCTb TBEPHOM
u xupkoi dasel. [IpoaHanu3mpoBaHbl CUMbL, BEHCTBY-
IOlllJie Ha YacTUIIbI B IIOJI€ XKUIKOCTU C HeNpepbIBHBIM
PaBHOMEPHBIM IIOTOKOM, COCTABJIEHO ypaBHeHNe OataH-
ca CUJI M TIOJTy4YeHa pacdyeTHas 3aBMCUMOCTD I CKOPO-
CTV OcaXeHu. 71 OLleHKYM COCTOSHMSA YaCTHUI] VICIIONb-
30BAaHO IIOHATME PABHOBECHON CKOPOCTM IIOTOKA, IPU
KOTOpOJi YacTHIla NOCTUTAET YCTOMYMBOIO COCTOSHMA,
0CTaBasACh B IOKOE Ha IIJIACTVHE TOHKOCTIOMHOTO MOJY/IA.
IIpu cxopoCTM IOTOKA, MEHbIIell paBHOBECHON, OyneT
HaO/MIOIaThCA TIPOIIECC OCAXK/EHV YacTHI] B OTCTOMHU-
Ke, a Ipy 0oOpaTHOI cuTyauum OymeT IPUCYTCTBOBATDH
BBIHOC YaCTHI[ U3 COOPY>KEHUsI M CHIDKeHMe 9¢exra
ourcTKU. ITocTpoeHsl rpaduKy 3aBMCUMOCTY PaBHOBeEC-
HOJI CKOPOCTH IIOTOKa OT IMaMeTpa U IJIOTHOCTU YaCTHI]
IpY PA3/IMYHBIX YI/IaX HAK/IOHA TOHKOCTIOIHOTO MOJY/IA.
PesynbraThl NCC/IEOBAHNUA MOTYT OBITh MICIIONb30BAHBI B
MHXXeHEPHOIT TPAaKTHKe IPK paspaboTKe 11 ONMTIMU3ALUIN
PpaboThl OTCTOTHMUKOB.
Wn.: 4. bBubnuorp.: 13 Hass.

Xueliang Liu, Fedorov S. V., Feofanov Yu. A,
Chernikov N. A. Analysis of forces acting on a suspended
particle in a thin-layer module. Vestnik grazhdanskikh
inzhenerov - Bulletin of Civil Engineers, 2025, no. 3 (110),
pp. 135-142.

Keywords: settling tank, thin-layer module, suspended
particles, sedimentation.

This paper considers a model for the deposition of
spherical particles in the flow region of a thin-layer module
of a wastewater treatment plant. The model takes into
account the fluid flow velocity, the inclination angle and
roughness of the thin-layer module, as well as the density
of the solid and liquid phases. There have been analyzed
the forces acting on the particles in the fluid field with
continuous uniform flow, balance equation for the forces
acting on the particle has been developed, and a calculated
dependence for the deposition velocity has been obtained.
To assess the state of particles, the concept of equilibrium
flow velocity is used, at which the particle reaches a stable
state remaining at rest on the plate of the thin-layer
module. At a flow rate lower than the equilibrium flow
rate there will be a process of sedimentation of particles
in the settling tank, and in the reverse situation, there will
be particle removal from the structure and reduction of
the purification effect. There have been plotted graphs of
dependence of equilibrium flow rate on the diameter and
density of particles at different angles of inclination of the
thin-layer module. The results of the study can be used
in engineering practice at developing and optimizing the
operation of settling tanks.

YK 697.978:621.577.6
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Ilyxkan B. A., Ilempos M. M., Anucumos C. M., Lvi-
eanxosé A. B. KpurepnanbHas 3aBUCUMOCTD J/I OIIpe-
JeleHNs JAeViCTBUTENbHOro Kod(dduiueHTa mnpeoo-
pa3soBaHMsA OJHOCTYNEHYATOrO TEIUIOBOrO Hacoca //
BecTHUK rpakmaHCKMX uiKeHepoB. 2025. Ne 3 (110).
C. 143-149.

Kntouesvie cnosa: TEIOBOI HACOC, MeNICTBUTENbHBIN
k03¢ dunyent npeobpasosanus, kpurepuii Kmaysuyca.

[TpumeHeHMe TENIOHACOCHBIX YCTAHOBOK B CHCTEMax
OTOIUICHNA, BEeHTWIALNVMN, KOHAULVOHUPOBAaHNA BO3LY-
Xa U TOpsIYero BOJOCHAOKEHMS 3aHMIl PasIMIHOro Ha-
3HaveHys1 9P PEeKTUBHO IS Lesieil TerIOCHAOKEH NS TP
MCIIONTBb30BAHMY BO30OHOB/ISIEMBIX MICTOYHIKOB SHEPTUN
U BTOPUYHBIX 9Hepropecypcos. Il mpefBapuTeIbHOTO
aHam3a 9QQeKTUBHOCTY IPYMEHEHNUs TEIUIOBBIX Ha-
COCOB TONTy4eHa 0000IIeHHas KpUTepyanbHas 3aBUCH-
MOCTb HeJICTBUTEIBHOrO Ko3dduimenta mpeobpazosa-
HIA 9HepruM oT Kputepns Kinaysuyca, XxapakTepusyole-
TO CBOJICTBA X/Ia/lareHTOB. I/ OMy4eHnsA 3aBUCUMOCTH
BBINIOJTHEHBI VICIIBITAHVA OHOCTYIIEHYAaTOrO TEeIJIOBOTO
Hacoca Ha xmajarenTe R134a. IlpoBefieHo cpaBHeHMe ¢
M3BECTHBIMM JINTEPATYPHBIMM HAHHBIMU. 3aBUCUMOCTD
MOXKET TPUMEHSATHCS JIsI COBPEMEHHBIX XJIA/[aT€HTOB
R407C, R404A, R410A.
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The use of heat pump installations in heating,
ventilation, air conditioning and hot water supply systems
of buildings for various purposes is efficient for heat
supply purposes when using renewable energy sources
and secondary energy resources. For the preliminary
analysis of the efficiency of using heat pumps, there was
obtained a generalized criterion dependence of the actual
energy conversion coefficient on the Clausius criterion
characterizing the properties of refrigerants. To obtain
the dependence, the single stage heat pump was tested on
R134a refrigerant. Comparison analysis with well known
data from special literature was made. The relationship can
be applied to modern refrigerants R407C, R404A, R410A.
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[TpencraBieHbl MaTepyanbl MO UAEHTUDUKALINU Ka-
YeCcTBa YIpaB/IeHMs CUCTEMHBIMHU Ipoleccamu B cde-
pe obecredenns 6€30MaCHOCTY TOPOXKHOTO JBIVKEHIS
(BI) B permonax Ceepo-3amasHoro ¢enepaibHOro
okpyra Poccuu. IlmaBHoOiT 3amadeit yccnenoBaHus OblTa
VWUTIOCTPALUA TPUMHONMIINAIBHBIX IOIXOM0B K ONTUMM-
3a1uy BBI6Opa yIIpaBIeHYeCKIX BO3JEIICTBUII HAa OCHOBE
OLIeHKM CrielpyUKY OpPraHN30BaHHOCTY PETrMOHAIbHBIX
cucreM obecrieyenus BT,
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The article presents materials on identifying the
quality of system processes’ management in the field of
road safety in the regions of the North-Western Federal
District (NWEFD) of Russia. The main goal of the study
was to consider fundamental approaches to optimizing the
selection of management impacts based on the assessment
of the specifics of the regional road safety systems* (RSS)
organization.
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B HacTosIIee BpeMs aKTMBHO BHEIPAIOTCA I POBBIE
pellleHNs B paMKaX pasBUTUA «YMHBIX TOPOJOB», B TOM

4KciIe B KOMMYHAJIbHOI cdepe. AKTyalbHOCTb UCCIIENO-
BaHWsI IIOAXOMOB K oljeHKe addextuBHOCTH 111pOBOIT
MOJIe/IN YIIPAaBJIeHMsI KOMMYHA/IBHON MH(PACTPYKTYPBI
B pecypcocHabxaromert opranusanym (PCO) cBsasaHa ¢
HeoOXOIMMOCTbIO PasBUTHA METOLMYECKOro ammapara
I/Is1 KOPPEKTHOTO IIPUHATIS YIIPABIEHUYECKUX PeLIeHMIT
U Pa3BUTHUS YCIEMIHBIX IPAKTUK B KOMMYHA/IbHOI c(e-
pée B YCIIOBUSIX OXKIAAEMOr0O POCTA 3aTPaT Ha IPOEKTHI B
cepe mHPOpMaLMOHHBIX TexHONOrMIL. IIpoBeneHo mc-
CJIefOBaHII€e PA3HBIX O/IXOOB K OIleHKe 3¢ eKTUBHOCTI
BHE[[PEHNs] aBTOMATV3AINI U COBPEMEHHBIX CEPBIICOB B
PCO, BbIIONHEH aHA/IN3 HAyYHBIX paboT, IPaBOBBIX aK-
TOB 110 pobieMe. ITo nroram nccnegosanus chopmMmpo-
BaHa aBTOPCKasi METOAMKA KOMITTIEKCHOI OLleHKM 3 dek-
TUBHOCTHU IM(POBOIT MOAE/IN YIIPABIEHNSI KOMMYHAIIb-
Holl nHdpacrpykrypoit 8 PCO.
Ta6m.: 4. Vin.: 1. Bubnuorp.: 13 HasB.

Ustinov O. V. The methodology of a comprehensive
assessment of the effectiveness of the digital model of
municipal infrastructure management in a resource-
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inzhenerov - Bulletin of Civil Engineers, 2025, no. 3 (110),
pp. 160-167.

Keywords: evaluation of the effectiveness of digital
solutions, digitalization, communal infrastructure, smart
housing and communal services, management models.

Today cities are developing the amount of data that
needs to be analyzed is increasing, and, as a result, digital
solutions are being actively implemented as part of the
development of “smart cities”, including in the communal
infrastructure sector. The relevance of the study of
approaches to assessing the effectiveness of the digital
model of utility infrastructure management in a resource
supplying organization (hereinafter referred to as RSO)
is associated with the need to develop a methodological
apparatus for correct management decision-making
and the development of successful practices in the
utility sector in the context of the expected growth of
costs for information technology projects. There have
been examined different approaches to assessing the
effectiveness of the introduction of automation and
modern services in the RSO, analyzing scientific papersand
legal acts referring to this issue. Based on the results of the
research, the author’s methodology for a comprehensive
assessment of the effectiveness of the digital management
model of municipal infrastructure in a resource-supplying
organization has been formed.



