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XKypasnesa A. I, Ocuna H. A., FOoaes V. A. Tunono-
I'MA UCTOPUMYECKNX 0OBEeKTOB >Kele3HOJOPOKHON ITH-
dpacTpykrypsl // BecTHVMK TpaXJaHCKUX WHXXeHepOB.
2025.Ne 1 (108). C. 5-14.

Kntouesvle cr06a: XenesHOTOPOXKHBIN y3ell, CTPYKTYPa,
TUIIOJIOTHS, JKeTIe3HOIOPOXKHAS apXUTEKTYpa.

PaccmorpeHo mcTopudeckoe Hacrefine >Kee3HOIO-
POXHOI CTpyKTyphl Poccmiickoil ummepun, BbIABIEH
U CHCTEMAaTUSVPOBAaH NMOOOBEKTHBIN COCTAB YKeTe3HOJO-
PO>KHOTO y371a KaK BayKHO! TpaopopMUpYIOIIelt eqyHN-
LBl B CVICTeMe pacce/leHNs Xurenell ctpanbl. Ha ocHoBe
KOMIIIEKCHOT'O aHa/I13a OPTaHU3 ALV JKeTIe3HOOPOXKHBIX
y37I0B paspaboTaHa THUIONOIUS OOBEKTOB MHPPACTPyK-
Typbl C CUCTeMHBIM pamXupobaHueM. Ha mpumepe Pa-
3aHCKOII TyOepHIII OlpeflelleHa Tpafioobpasylomiast poib
JKeJIe3HOJIOPOXKHBIX Y37I0B, BBIAB/IEHDI VX apXUTEKTYPHbIE
TOMVHAHTBI, OCYIIeCTB/IeHa OLleHKa CTelleH! COXPaHHO-
CTI VICTOPMYECKOTO HACTIeMNA.

Vin.: 1. bubnuorp.: 14 HasB.

Zhuravleva A. G., Osina N. A., Yudaev I. A. Typology
of historical objects of railway infrastructure. Vestnik
grazhdanskikh inzhenerov - Bulletin of Civil Engineers,
2025, no. 1 (108), pp. 5-14.

Keywords: railway junction, structure, typology, railway
architecture.

The historical heritage of the railway structure of the
Russian Empire is considered, the object composition of
the railway junction as an important urban-forming unit
in the system of settlement of the country's inhabitants is
revealed and systematized. On the basis of a comprehensive
analysis of the organization of railway junctions, there has
been worked out a typology of infrastructure facilities with
a systemic ranking. On the example of the Ryazan province,
the city-forming role of railway junctions is specified, their
architectural dominants are revealed, and the degree of
preservation of the historical heritage is assessed.
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Puvibanvuenko M. B. KOHCTpYKTMBHBII HeMeIKMII
CTIWIb B NMCTOPMYECKONl 3aropofHOIl apXHTeKType
Cankr-Ilerep6ypra // BecTHUK TIpaXTaHCKUX UHXKeHe-
poB. 2025. Ne 1 (108). C. 15-25.

Kntouesvie cnosa: nepeBsHHas 3aropofHas apXUTeK-
Typa, KOHCTPYKTUBHBII HEMeNKMI CTU/b, (haXBepKOBBII

ctuib, nada I. B. Miosepa, nekoparusHas pepma GppoHTO-
Ha.

Crarpsl TOCBAIIlEHa OJHOMY M3 CTWU/IEBBIX HallpaB-
TeHWIT 3aropofHOV apxuTekTypbl CaHkt-IleTep6ypra
XIX - nHavama XX BekoB. OHO IpeJcTaB/lIeHO TPYIIION
00beKTOB, B 00/IKe KOTOPBIX 0cob60e BHUMaHMUe YHene-
HO 3CTeTHKe KapKacHOl KoHCTpyKuyu. KpecToBble cBAsy,
IeKopaTUBHBIe (epMbI PPOHTOHOB, CTONKIL, MOsICa U pac-
KOCBI B OTpaK/IeHVAX U KPOHIITeHAX SABJIAIOTCA CaMbIMMI
aKIIeHTHBIMU JeTamsaMu acafia, CO3TAONIMMIU eTo 06pas.
MajionsBecTHOe MCTOpMYecKOe Has3BaHMe, OObelNHII-
Iee 5TY 00BEKTHI,— KOHCTPYKTUBHBIN HEMeI[KIIT CTVIIb, a
npoobpas — TpaANIVIOHHAs KapKacHas apXUTeKTypa 3a-
nagHol EBponbl. pkuM mpuMepoM CTIIIA ABJAETCA fada
lenpuxa Mrosepa B 3eneHoropcke. JlekopaT/BHbIe [leTann
ee (acafioB MeIOT BBIPa)KeHHOe CXOJICTBO C IpVMepaMu
13 KHUT HEMEIIKOSI3bIYHbIX aBTOPOB TOTO IIeprofia.

Vin.: 7. bubnuorp.: 19 HasB.

Rybalchenko M. V. Constructive German style in the
historical suburban architecture of Saint Petersburg.
Vestnik grazhdanskikh inzhenerov - Bulletin of Civil
Engineers, 2025, no. 1 (108), pp. 15-25.

Keywords: wooden cottage architecture, constructive
German style, fachwerk style (half-timbered style), Heinrich
Miiser's dacha, decorative gable truss.

The article considers one of the style directions of
suburban architecture of St. Petersburg of the XIX — early
XX centuries. It is represented by a group of objects,
in the appearance of which special attention is paid to
the aesthetics of the frame construction. Cross braces,
decorative gable trusses, posts, belts and struts in fences
and brackets are the most accentuated details of the facade,
they create its image. Little-known historical name that
unites these objects is constructive German style, and the
prototype is the traditional frame architecture of Western
Europe. A striking example of the style is Heinrich Miiser's
dacha in Zelenogorsk. The decorative details of its facades
have a pronounced similarity with examples from books by
German-speaking authors of that period.

VIK 624.04
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Jle Kyane Xrwou. DKcnepuMeHTaTbHO-TeopeTIYecKoe
WCCIeNOBaHMe BIUAHMA IPOJNONBHON  apMaTypbl
Ha HECYIIYIO CIOCOOHOCTD Kee300eTOHHBIX 6a/loK Mo
HaK/IOHHOMY ceYeHMIO // BeCTHUK TpakIaHCKMX MHXXeHe-
poB. 2025. Ne 1 (108). C. 26-35.
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Kntouesvie criosa: xene306eToHHas 6ajka, IpOI0IbHAs
apMmarypa, IIPOYHOCTb Ha CIBUI, HOpMajIbHble HaIIpsiKe-
HIisI, KacaTelbHble HALIPSDKEH S, paspyllieHne, HaK/TOHHas
TpellyHa.

Ha ocHoBe [BYXO/MOYHOI MOJeN, MpeJIoXKeHHOM
npogeccopoM A. A. TBO3JIeBbIM 1 €70 KOJUIETaMH, B CTaThe
IpeficTaB/IeHa MeTOJMIKA pacyeTa Hecylieil crioco6HOCTI
XKere300eTOHHBIX 6a/IOK C HPSIMOYTOIbHBIMU CeYeHMsIMI
10 HAKJIOHHBIM CeYeHNsIM C y4eTOM BIIMSIHMUS TIPOJO/b-
HOTO COfiep)KaHust apMarypbl. I[IpefyIoXKeHBI MPOCTbIE
bopMyIbl I yUeTa 3TOTO BIMSIHWS Ha HECYILIYIO CIIO-
COOHOCTD YKene300eTOHHOI Ak [0 HAKIIOHHOMY cede-
Hito. [TolydeHHbIe SKCIIepUMeHTa/IbHbIe Pe3y/IbTaThl I0-
Kas3bIBAIOT, YTO IIpeJIOKeHHbIe (GOPMY/IbI 0OecIIeyrBaT
JTYYIIYI0 TOYHOCTD 1 9 PeKTUBHO YIUTHIBAIOT BIMSHIE
IIPOJIOTIEHOI apMaTypbl Ha HECYIYI0 CIOCOOHOCTB IO Ha-
K/IOHHBIM CeYeHUSIM 6ajIoK.

Ta6m.: 3. Vin.: 10. bubnmuorp.: 11 Ha3B.

Le Quang Huy. Experimental-theoretical study of
the influence of longitudinal reinforcement on the
shear-bearing capacity of reinforced concrete beams on
inclined section. Vestnik grazhdanskikh inzhenerov -
Bulletin of Civil Engineers, 2025, no. 1 (108), pp. 26-35.

Keywords: reinforced concrete beam, longitudinal
reinforcement, shear strength, normal stresses, tangential
stresses, failure, inclined crack.

Based on the 2-block model proposed by Professor
A. A. Gvozdev and colleagues, the article presents
a method for calculating the bearing capacity of reinforced
concrete beams with rectangular cross-sections according
to inclined cross-sections taking into account the influence
of longitudinal reinforcement content. Simple formulas
are proposed to account for this influence on the load-
bearing capacity of a reinforced concrete beam in an
inclined section. The experimental results obtained by the
authors show that the proposed formulas provide better
accuracy and effectively take into account the influence
of longitudinal reinforcement on the bearing capacity in
inclined beam sections.
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Tpexun H. H., [op6auesckuii B. I1. Onpenenenue ycu-
Ml B TOYKaX CTPOIOBKI I MONOKeHMA LeHTpa Macc
KpPYIHOTabapuUTHOTO  >Kele300eTOHHOrO  MOFY //
BecTHMK TIpa[TaHCKMX MHXeHepoB. 2025. Ne1 (108).
C. 36-42.

Kniouesvie cnosa: MOIylIbHOE CTPOUTENIbCTBO, KPYITHO-
rabapuTHBIe MOJTY/H, CTPOIOBKA >Ke/le306e TOHHBIX MOJLY-
J1eil, MOHTa>K MOJIY/IEIA.

VccnenyeTcss xapaKTep paclpefielieHusl pacTAIUBaio-
VX YCUIVIA, HefiCTBYIOINX Ha >Xele306eTOHHbIe KPYTI-
HOTabapyUTHBle MONYIV TPM TPAHCIOPTUPOBAHUN B 3a-

BOJICKMX YC/IOBUSIX, @ TakKe HPY MOHTaXe B YCTOBMSX
CTPOUTENTBHOI VIO IKI; IPOBOIUTCS OIIpefieTIeHIe cO-
OTBETCTBYIOILIETO MOTOKEHNS LjeHTpa Macc Momyss. s
VICC/IEMIOBaHNsl BIVSIHNUS 00'beMHO-IVTAHMPOBOYHBIX 1
KOHCTPYKTVBHBIX pelleHIi Kee300eTOHHBIX KPYIHOTra-
GapuTHBIX MOJIy/Iell Ha paclpefie/ieHe YCUINil B TOUKax
CTPOIIOBKY HEOOXOIMMO [Ia/IbHeliIlee CTaTUCTIYeCKOe Ha-
KOIUIeHNe JaHHBIX O BelTMYMHAX Je/CTBYIOIINX YCUINIL.
Orpeyienierne HanbosIee HEBBITOJHOTO COYETAHNSI YCUIIIIT
II03BOJIUT YTOYHNUTD KpaeBble YCIOBYS IIPU IPOEKTUPOBa-
HIIY, & TAK)Ke OTITUMU3MPOBATh KOHCTPYKIINIO ITO{beMHBIX
97IeMEHTOB U CHUSWUTD MX MaTepuaioeMKoCTb. [Ijist xerte-
300€TOHHOTO KpYITHOrabapiTHOTO MOJY/Isl OIpe/e/ieHbl
YCWINS B TOYKaX CTPOIOBKY MOAY/ISI CIEAYIOLUM 00pa-
30M: pacueTHBIM ITyTeM, C TIOMOLI[bI0 BeCOM3MePUTETbHOI
CIUCTeMbl OPTaIbHOTO TPAHCIIOPTEpa 11 ANHAMOMETPaMI
IIpY TIOIbeMe MOJIY/Isl TyCeHUIHbIM KpaHoM. OrnpefienieHo
IOIOKeHNe [IeHTPa MacC MOJYJIsl, COOTBETCTBYOLIee I10-
JTydeHHbBIM ycumysiM. [TomydeHbl OTKTOHEHSI [IeHTpa Macc
MOJIy/ISl OT TEOMETPIYECKOro LieHTpa MOAY/ISL B IIPOIO/Ib-
HOM I TI0IIepeYHOM HaIIPaB/IeHMIX MO/,
Vin.: 5. bubnmuorp.: 20 HasB.

Trekin N. N., Gorbachevskii V. P. Determining of forces
at the slinging nodes and the location of the center
of mass of the large-size reinforced concrete module.
Vestnik grazhdanskikh inzhenerov - Bulletin of Civil
Engineers, 2025, no. 1 (108), pp. 36-42.

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

The current research is focused on the study of the
distribution of tensile forces acting on reinforced concrete
large-size modules during transportation in factory
conditions as well as during installation on the construction
site. The determination of the appropriate position of the
center of the module mass is carried out. It is necessary to
further accumulate statistical data on the magnitudes of the
forces acting on the reinforced concrete large-size modules
in order to study the influence of volume-planning and
structural solutions of reinforced concrete modules on the
distribution of forces at the slinging nodes. Determination
of the most disadvantageous combination of forces will
allow specifying the boundary conditions in the design
as well as optimizing the design of lifting elements and
reducing their material intensity. The forces at the module
slinging points are determined for a reinforced concrete
large-size module as follows: by calculation, with the help
of the weight measuring system of the portal conveyor
and dynamometers during lifting of the module by the
crawler crane. The position of the module mass center
corresponding to the obtained forces is determined.
Deviations of the module mass center from the geometric
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center of the module in the longitudinal and transverse
directions of the module are obtained.

YIK 69.04

DOI10.23968/1999-5571-2025-22-1-43-52

Baxycoe I1. A., Kamenes V. B. AHanu3 TOYHOCTH pe-
IIeHNA 3afjadyl JepOpMMUPOBAHUA IUIUTHI YUCTEHHO-
AHAMTUYECKNMY MeTOJaMU HpPHU €ro pasIoKeHNN
B TPUTOHOMETPHMYEeCKNiT ¥ MOTMHOMUAIbHBIN pAAbI //
BecTHUMK TIpakHaHCKUX MH>KeHepoB. 2025. Ne1 (108).
C. 43-52.

Kntouesvie cnosa: mnactuna Codu YKepmen-JlarpaH-
xa, Merton Purma, merton by6HoBa-lanépkuna, cxomu-
MOCTb, HeBfI3Ka, TPUTOHOMeTpMYecKasl aIllpOKCHMAalNd,
II0/IMHOMMA/IbHAA AIIIPOKCUMALVA.

PaccmatpuBaeTcss BOIpOC TOYHOCTV IIPUOIVDKEH-
HBIX pelIeHNil, IIOTy4aeMbIX C IIOMOILIbIO YIC/IEHHO-
aHaNMTIYEeCKNX MeTOMIOB, a VIMEHHO MeTofla Putia (mc-
IIO/Ib3yeMOTO Il pellleHUs] BapUAaIlMlOHHON 3afladm) U
MeToia by6HOBa-lanépkuHa (IprMeHseMOro sl pellle-
HUS IuddepeHIManbHbIX ypaBHeHNT). [laHHbIe MeTO/bI
IIPeNOaTaloT pas/oKeHVe IPUOTDKEHHOTO pelleHNs
B pSAibl 11O IIOJIHBIM JIMHEJHO He3aBUCUMBIM CHCTeMaM.
B KadecTBe TaKIX CUCTeM B pabOTe CPaBHUBAIOTCS [[BA Ta-
CTO IIpMMeHsAeMbIX IIOIXOfla: TPUTOHOMETPUYECKUIL I T10-
JIMHOMMAJIBHBIN 6a3UCBI. [I/151 OIIeHK! TOYHOCTH IIOJTyIeH-
HBIX pellleHUiT UICIIONb3yeTcs HeBsA3Ka. B kauecTBe mpume-
pa, Ha KOTOPOM ITOKa3bIBAlOTCSI HabmoaeMble 3¢ ek,
VICTIOTIb3YeTCsT MaTeMaTITdecKast MOJie/b M3I10a ITaCTVHEI
Codu JKepmen-Jlarpanka B BapUalIOHHOI TIOCTAHOBKe
1 B BUjie Vi depeHIaTbHOTO YpaBHEHVISI paBHOBECH.

Tabmn.: 6. bubnmuorp.: 21 Ha3B.

Bakusov P. A., Kamenev I. V. Analyzing the accuracy
of the solution of the problem of plate deformation by
numerical and analytical methods at its decomposition
into trigonometric and polynomial series. Vestnik
grazhdanskikh inzhenerov - Bulletin of Civil Engineers,
2025, no. 1 (108), pp. 43-52.

Keywords: Sophie Germain-Lagrange plate, Ritz
method, Bubnov-Galerkin  method, convergence,
discrepancy, trigonometric approximation, polynomial
approximation.

The article deals with the accuracy of approximate
solutions obtained using numerical and analytical methods,
namely the Ritz method (used to solve the variational
problem) and the Bubnov - Galerkin method (used to
solve differential equations). These methods assume the
decomposition of the approximate solution into series over
complete linearly independent systems. As such systems,
this paper compares two commonly used approaches:
trigonometric and polynomial bases. A discrepancy is used
to evaluate the accuracy of the solutions obtained. The
mathematical model of plate bending Sophie Germain-

Lagrange in the variational formulation and in the form of
a differential equation of equilibrium is used as an example
to show the observed effects.
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Cxeopyos K. /I. K BBIGOpPY ONTHMManIbHOTO MeTOfa
PerpeccoHHOTO aHA/IN3a UL OLleHKU TOPM30HTAIbHO-
IO CMellleHN: LIITYHTOBOI'O OTpa>KAeHNA IpU OTPbIBKe
KOT/IOBaHOB // BeCTHIK IpaKIaHCKIX MH>KeHepoB. 2025.
Ne 1 (108). C. 53-60.

Kntouesvie cnosa: perpeccus, HelMHeliHble 3alaul,
IITTYHTOBOE OTpaXkfeHNe, GpyHTaMeHTEL.

PerpeccroHHbIi aHa/IM3 — 9TO METO, TI03BOJLAIOLNI
aHa/IN3MPOBATh JAHHbIE 1 OIIPeie/IATh 3aBUCUMOCTY MEX-
Iy TlepeMeHHBIMI, IIpeobpasys UX B (QYHKI[VOHATHbHYIO
dopMmy A mpakTUdecKoro mpuMeHeHus. CylIiecTByeT
MHOYXeCTBO MOiefIell I MeTOZIOB /IS OLIeHKV Koo durm-
eHTOB, JICIIONb3yeMbIX /IS IIpefCcKa3saHms MCKOMbIX 3Ha-
YeHMI. B uH>KeHepHOII IpaKTMKe perpecCHOHHBIN aHa-
73 IpYMeHAeTCA JUI YIIPOIEHNS U OIIMCAHMS CTIOXKHDBIX
3aBUCUMOCTe]l B OIpaHMYEHHBIX AMANlA30HAX [AHHBIX.
[IpencTaB/ieH CpaBHUTENbHBI aHAIN3 Ppas/IMYHBIX TH-
II0B PerpecCHOHHbIX MOJie/ell ¢ MCIIONb30BaHNeM MeTpU-
KU CpefiHeil abCOMIOTHON IpolLeHTHOI onmbkn (Mean
Absolute Percentage Error, MAPE). IlpomeMoHcTpHpO-
BaHO, YTO KOMOMHAIVIS JTOrapyiMIUIecKOil U TTOMTMHOMU-
a7bHOM (PYHKIWIT 0OeclieurBaeT HAVITYYIIe Pe3y/IbTaThl
IUIA pellleHNsI 3ajlad B YC/IOBVAIX 3HAYNTENbHBIX BEIOPOCOB
TaHHBIX. OIMCaHHBIN MeTO[ HOAXOONUT /i1 HeJMHeHbIX
3ajlay, BCTpeYaIoINXCsl B MHKeHEePHOII IIPaKTUKe, B 4acT-
HOCTH, JI/I TeOTeXHNYeCKIX PAcyeToB.

Tabmn.: 3. Vin.: 6. bubmuorp.: 19 Ha3s.

Skvortsov K. D. Selection of an optimal regression
analysis method for estimating the horizontal
displacement of sheet piling during excavation work.
Vestnik grazhdanskikh inzhenerov- Bulletin of Civil
Engineers, 2025, no. 1 (108), pp. 53-60.

Keywords: regression, nonlinear problems, sheet piling,
foundations.

Regression analysis is a technique that allows analyzing
the data and determining relationships between the
variables, transforming them into a functional form for
practical application. There are many models and methods
for estimating the coefficients used to predict the values
sought.In engineering practice, regression analysis is used
to simplify and describe complex relationships in limited
ranges of data.A comparative analysis of different types of
regression models using the Mean Absolute Percentage
Error (MAPE) metric is presented. It is demonstrated
that the combination of logarithmic and polynomial
functions provides the best results for solving problems
with significant data outliers. The described method is
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suitable for nonlinear problems encountered in engineering
practice, in particular for geotechnical calculations.

YIK 69.05
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Muxanvuerxo O. IO. IIpuMeHeHMe Teopuu Xaoca iia
aHanmmM3a OMQypKamuil B CTPOMTENBHBIX CHCTeMax //
BecTHMK TIpakJaHCKMX MHeHepoB. 2025. Nel (108).
C. 61-66.

Kniouesvie cnosa: ynpapeHne pyckaMu, MeTOJI aHaII-
3a JepapXWif, Teoprs Xaoca, budypkanuy, Mmetox MoHTe-
Kapro.

PaccmaTpuBaeTca IpuMeHeHMe TeOpMM Xaoca i
aHam3a 6uypKaIii B CTPOUTENBHBIX CHCTEMaX, KOIfa
Majible OTKJIOHEeHMs B IlapaMeTpax TaKMUX CUCTeM MOTYT
IIPUBOAUTD K PEe3KUM U3MEHEHMAM VX COCTOSHII, BbI3bl-
Basl KacKafHble cOOU, CPBIBBI CPOKOB U TIepepacxofl O1ofi-
xeTa. IIpuBofiATCA MaTeMaTHyecKye MOJIe/N, ONUChIBAIO-
1miye KpUTHYeCKMe COCTOSHUA CTPOUTEIbHBIX IPOeKTOB,
a TaKKe aHAIM3UPYIOTCA KIII0YeBble IIapaMeTpbl, BIINIIO-
1iye Ha BO3HMKHOBeHIe Xaoca. PaccMarpuBaioTcs MeTo-
Bl TIPOTHO3MPOBAHMS VI MPeNOTBpaIleHNsT 6udypKaImit
C JCIIO/Ib30BaHMeM MaTeMaTHyecKOoro MOJIePOBAHNS 1
aJlalITUBHOTrO ynpasieHnd. [IpennoxeHHble IIOIXONbI Ha-
IIpaB/IeHbl Ha IOBBILIEH)E YCTONYMBOCTY CTPOUTEIbHBIX
CHCTeM, MUHIMU3ALMIO PUCKOB 1 OINTUMM3ALNIO pecypc-
HOTO IJTAHMPOBAHUSL.

Bubnuorp.: 12 HasB.

Mikhalchenko O. Yu. Application of chaos theory to
carry out the analysis of bifurcations in construction
systems. Vestnik grazhdanskikh inzhenerov - Bulletin of
Civil Engineers, 2025, no. 1 (108), pp. 61-66.

Keywords: risk management, hierarchy analysis method,
chaos theory, bifurcations, Monte Carlo method.

The article discusses the application of chaos theory to
analyze bifurcations in construction systems, when small
deviations in the parameters of such systems can lead to
dramatic changes in their state, causing cascading failures,
deadlines and budget overruns. Mathematical models
describing critical states of construction projects are given,
and the key parameters influencing the emergence of
chaos are analyzed. Methods of predicting and preventing
bifurcations using mathematical modeling and adaptive
control are considered. The proposed approaches are
aimed at improving the stability of construction systems,
minimizing risks and optimizing resource planning.

VIK 691.328
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Koeati A. 1., Imumpuesa M. A., Ilysamosea A. B.
BrusHme pasnyHbIX THIIOB BOTIOKOH Ha CBOICTBa (-
6poberoHa // BeCTHVMK TIpakTaHCKVX UHXKeHepoB. 2025.
Ne 1 (108). C. 67-75.

Knmiouesvie  cnosa: ¢ubpobeToH, mucnepcHoe ap-
MIpOBaHIe, JBbHSIHOE BOJOKHO, KOKOCOBOE BOJIOKHO,
MONUIIPOTIMIEHOBOE (PpUOPOBOIOKHO.

PaccmoTpeHa 9¢)(eKTMBHOCTD UCIIONB30BAHYIS NTbHS-
HBIX BOJIOKOH B KadecTBe apMUpYIONIEr0 KOMIIOHEHTa
B CpaBHEHNN C MOMMMEPHBIM U KOKOCOBBIM BOJIOKHOM B
KOHTEKCTe BIVITHNS Ha PeororidecKue 1 MeXaHIJecKIe
CBOJICTBa MeJIKO3epHUCTOTO 6GeToHa. OTpefeneHbl 3a-
KOHOMEpPHOCT] VI3MeHeHNsS IUIOTHOCTU U TOABIDKHOCTY
6eTOHHOII CMecH B 3aBUCUMOCTHU OT BIJIa VICTIO/Tb3YeMBIX
BOJIOKOH U X KOHIIeHTpanyu. [IpoyHOCTHBIe NCITBITaHNS
Ha CXarye JUIs 06pasIioB ¢ pasTNIHbIM TUIIOM BOJIOKOH I
VX KOHIIeHTpalyell He IPOfIeMOHCTPYPOBAIN CYIeCTBEeH-
HBIX oT/mruuit. [Ipy MCIBITaHMM TIPOYHOCTN Ha TPEXTO-
YeYHBIN 13rM6 B BospacTe 7 11 28 CyTOK OBIIO YCTaHOBIEHO
yBeueHIe MPOYHOCTHBIX XapaKTepUCTHUK $prbpobeToHa
C BBeJleHIIeM JIbHSHOTO BOTIOKHA OTHOCHTEIbHO COCTaBOB
C IpYTYIMU BUIaMu prOpBL.

Tabm.: 1. Vin.: 6. bubnuorp.: 25 Ha3B.

Kogai A. D., Dmitrieva M. A., Puzatova A. V.
Influence of different types of fibers on the properties
of fiber-reinforced concrete. Vestnik grazhdanskikh
inzhenerov - Bulletin of Civil Engineers, 2025, no. 1 (108),
pp- 67-75.

Keywords: fiber reinforced concrete, dispersed
reinforcement, flax fiber, coconut fiber, polypropylene fiber.

The article considers the efficiency of using flax fibers
as a reinforcing component in comparison with polymer
and coconut fibers in the context of the influence on the
rheological and mechanical properties of fine-grained
concrete. There have been determined patterns of change
in the density and mobility of the concrete mix depending
on the type of fibers used and their concentration.
Compressive strength tests for specimens with different
fiber types and fiber concentrations showed no significant
differences. When testing the three-point bending strength
at the age of 7 and 28 days, there was found out an increase
in the strength characteristics of fiber concrete with the
introduction of flax fiber relative to compositions with
other types of fibers.
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Deoparos FO. A., Kyopssues A. B. ®opmupoBanue
U pa3sBUTHe OGMOIIEHKM B OMOMIbTpax MpH pasHBIX
PeXXIMaXx II0a4y CTOYHBIX Bof, // BeCTHVK rpaskjaHCKIX
UHXeHepoB. 2025. Ne 1 (108). C. 76-84.

Kntouesvie cnosa: 6uodunstp, 6UOIIIEHKa, 3arpyska
610(UIBTPa, CKOPOCTH POCTA GUOTUIEHKH, PEXXIM MO
KUIKOCTY Ha 610 puIbTp.

ITpuBefieHBI pesy/IbTaThl NCCTIENOBAHMIT paboThI Ta60-
PATOPHBIX JIOTKOBBIX MOfie/ieil 61oGUIBTPOB ¢ pasHbIMM
MaTepyaaMi 3arpy30K HpH pas/IMIHbIX PeXXMax Ofadn
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CTOYHBIX BOJI. YCTaHOBJIEHO, UTO IIPY yBe/MYeHNY TUpaB-
JIMYeCKOJ HarpysKy M yMeHbILIEHWMJ) IIepepbIBOB MEXIY
OpPOIIEHNSIMI 3aTPy3KI 6M0(IIBTPa CKOPOCTh MPUPOCTa
U KOTIMYeCTBO 3aKpeT/IeHHOI Ha 3aTpy3Ke OMOIIEHKI CHI-
KaJIVICh BO BCeX VCIIBITAaHHBIX PeXXMMaX ITOJa4lil CTOYHBIX
BOJ|. DNNU30AMYECK, depe3 ollpelle/ieHHble IPOMEXYTKI
BpeMeHn (15-25 cyTOK), IPOVICXOVIT MHTEHCYBHBII CMbIB
C 3arpy3KU IIPUKpeIUIeHHOl OMOIIIEHKYI, CBSI3SAaHHBIII C ee
BO3PACTOM I YTPaTO MPUKPENUTENTbHBIX QYHKINIL. AM-
IUTUTYfa Ko/leOaHNIT KOMMIecTBa OVOIIEHKI! B XOfie TIPO-
Iecca (B pesynbTaTe ee pocTa I MepHOANIECKOTO CMBIBA)
YMeHbIIAEeTCs C TIOBBIIIEHNEM PacXofia XKUIKOCTH, a TaK-
Ke TIPY COKpallleHNY MHTepBala MeX/]y OpOIIeHVAMI 3a-
rpyskn. Ha sarpyskax us rupo¢o6HBIX I MIepOXOBaTBIX
MaTepHaioB CKOPOCTb MPMPOCTa GUOIIIEHKN ObI/Ia BBIIITE
TO/IPKO B Hadyajle IIpOIlecca OYNMCTKI, IPU JOCTVDKEHUN
OIIpe[ie/IeHHOI TOIIMHBI OVMOIUIEHKY IalbHeIINit ee
POCT IIeNT Ha BCeX 3arpys3Kax OfTHAKOBO ¥ OIIpeNesIsAIC
CBOJICTBaMM OVIOTIIEHKIL. [IJ151 TIpeloTBpallieHus 3aVIe Vs
3arpy3Ky U TOBBIIEHUS 9 (eKTUBHOCTY paboThl 6UO-
GIMIBTPOB peKOMEHIYeTCs B TIpollecce VX pabOTHI MeHATDh
PeXNM TI0fja4l CTOYHBIX BOJ| B 3aBICUMOCTI OT CKOPOCTH
IIPUPOCTa GUOIIIEHKY, ee KOMIMYeCTBa Ha 3arpyske I BO3-
pacra.
Ta6m.: 1. Vin.: 4. bubmuorp.: 15 Ha3B.

Feofanov Yu. A., Kudryavtsev A. V. Formation and
development of biofilm in biofilters under different
modes of wastewater supply. Vestnik grazhdanskikh
inzhenerov - Bulletin of Civil Engineers, 2025, no. 1 (108),
pp. 76-84.

Keywords: biofilter, biofilm, biofilter loading, biofilm
growth rate, liquid supply mode to biofilter.

The results of studies of laboratory tray models of
biofilters with different materials of loading at different
modes of wastewater supply are presented.It has been found
that with an increase in the hydraulic load, as well as with
a decrease in the breaks between irrigation of the biofilter
loading, the growth rate and the amount of biofilm fixed
at the loading decreases in all tested modes of wastewater
supply. Episodically, at certain intervals (15-25 days), there
was an intensive flushing from the load of the attached
biofilm, associated with its age and loss of attachment
functions. The amplitude of fluctuations in the amount of
biofilm during the process (as a result of its growth and
periodic flushing) decreases with an increase in fluid flow,
as well as with a reduction in the interval between irrigation
of the loading.. At the loads made of hydrophobic and
rough materials, the biofilm growth rate was higher only
at the beginning of the purification process, when a certain
thickness of the biofilm was reached, its further growth was
the same at all loads and was determined by the properties
of the biofilm.In order to prevent siltation of the media and
increase the efficiency of biofilters, it is recommended to

change the mode of wastewater supply depending on the
rate of biofilm growth, its amount at the load and age.
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Opnos B. A., 3omkun C. I1., [Tumenv A. V., bonvuiako-
6a M. A. Bo3M0OXXHOCTII 5KOHOMMI 37TeKTPOIHEpTuM Ha
TPAHCHOPTHPOBKY BOJBI II0 HATIOPHOMY TPYyGOIIpOBOTY
TIpH aTbTepHATHBHBIX METOJaX eTro peMoHTa // BecTHuK
rpaXXIaHCKUX VHXeHepoB. 2025. Ne 1 (108). C. 85-91.

Kniouesvie cnosa: HalopHBle TpyOOIpPOBOMBI, PEKOH-
CTpYKINsI, GecTpaHIlelfHble METONBI, 3all[ITHBIE MOKPBI-
TSI, SHeprocbepexxeHne.

PaccMoTpeHBI BOIPOCH 3¢ PeKTUBHOCTH MTPOBeTeHN
paboT 10 peMOHTY BeTXMX CTalbHBIX HAIIOPHBIX TPy6o-
IIPOBOJIOB C TIOMOIIBIO a/IFTePHATYBHBIX OeCTpaHIIeTHBIX
TEXHOJIOTWI JUIsl olpefieNieHVis Hanbornee 3¢ ¢deKTUBHOTO
BaplaHTa, 00eCIeuNBalOIET0 MIHVMMA/bHbIEe 3aTpPaThl
97IEKTPOSHEPTUN TIPU TPAHCIIOPTUPOBKe BOAbL. Paccmo-
TpPeHBI YeThIpe CIIoco6a BOCCTAHOB/IEHNsI TPyOOIpoBoya:
IpPOTATUBAHNE B Hero MONMMMEpPHOI TpyObI, THMOKOTO TO-
JMMepHOTO pyKaBa, JCIIONb30BaHNe HAIbUISEMbIX IIO-
kpbituit Subcote FLP u Scotchkote 169HB. IIpencraBnens
Pe3yIIbTaThl pacueTHO-aHAMNTIYECKNX VICCTIeOBaHUIT TIO
OlleHKe 5KOHOMUJ 9Heprosarpar IIpM TPaHCIOPTIPOBKe
BOJIBI B IIepHOJ SKCIUTyaTallMi TPYOOIPOBOJA TIOCTIE eTO
PEKOHCTPYKIVIN YKa3aHHBIMI MeTOaMI, a TakKe PesyIib-
TaThl TOVICKOBBIX VICCNIEOBAHNII C MOMOIIbIO aBTOMATH-
3MIPOBAaHHBIX KOMIUIEKCOB IO BO3MOXKHOCTV SKOHOMIH
97IEKTPOSHEPTUN B YCIOBVSIX M3MeHeHWS TeMIIepaTyphl
TPAHCIIOPTHPYeMOIl BOZIBL.

Tabm.: 2. Vin.: 1. bubnuorp.: 19 HasB.

Orlov V. A., Zotkin S. P, Pitel A. I., Bolshakova M. A.
Possibilities of energy saving for transporting water by
pressure pipeline with alternative methods of its repair.
Vestnik grazhdanskikh inzhenerov - Bulletin of Civil
Engineers, 2025, no. 1 (108), pp. 85-91.

Keywords: pressure pipelines, reconstruction, trenchless
methods, protective coatings, energy saving.

The paper considers the issues of work efficiency on
repair of dilapidated steel pressure pipelines by alternative
trenchless technologies in order to determine the most
effective option providing minimum energy costs during
water transportation. The authors analyze four methods
of pipeline rehabilitation: pulling a polymer pipe into the
pipeline, using a flexible polymer sleeve, using SubcoteFLP
and Scotchkote 169HB sprayed coatings. The results of
calculation and analytical studies on the assessment of
energy savings during water transportation when operating
the pipeline after its reconstruction by the specified methods
are presented as well as the results of exploratory studies on
the possibility of energy saving in conditions of changing
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the temperature of the transported water using automated
complexes.
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Ilyxkan B. A., Ilempos M. M., Anucumos C. M., Lvi-
2anxos A. B. JkcIieprMeHTaNIbHOE VICC/IeOBaHNe TelIo-
BOTO Hacoca // BecCTHNK TpaX[IaHCKMX MH)XeHepoB. 2025.
Ne 1 (108). C. 92-100.

Kniouesvie cnosa: BeHTWIALNS, TopsTdee BOIOCHAOXe-
HIle, TEI/IOBOIT Hacoc.

OCHOBHOII TIPYHINUI pabOTHI TEIUIOBOTO HAcoca 3a-
K/II0YaeTCs B Ilepefjadye TeIUIOThI HJ3KOIIOTEHIMATbHOTO
JICTOYHNUKA Ha 6ojee BBICOKII TeMIlepaTypHEI ypOBEHb.
B cucremax BeHTWIALIVN V¥ KOHAVIMOHNPOBAHNMA BO3yXa
JICTOYHVKOM HI3KOIIOTEHI[VaIbHOI TETIOTHI CITY>KUT yfia-
TIsIeMbIIl BeHTW/IALVIOHHDIN BO3YX, a IlepeflaeTcs TeI/IoTa
IIPUTOYHOMY BO3[yXy. OTCYTCTBME MeTOHVIKM pacyeTa
IIPUTOYHO-BBITSHKHBIX YCTAHOBOK C TETIZIOBBIMY HACOCAMI
3aTpyZIHAET UX pacyeT I IIpYMeHeHVe. BhIIToTHeHbI VICIIbI-
TaHMSA TeIUIOBOTO Hacoca Ha xymafiareHTe R134a. Ilomyde-
HBI 3aBICHMOCTI K03 UIIeHTa IIpeobpasoBaHNs SHep-
TV OT TeMIIepaTypbl HM3KOIIOTEHI[a/IbHOTO VICTOYHMKA
IIpY IIOCTOSIHHOJI TeMIlepaType KOHJeHCAllM XIalareHTa
1 Koa(duIneHTa IpeobpasoBaHIIsl SHEPTNHU OT PasHOCTH
TeMIlepaTyp KOHJeHCalyJ M KUIIeHV X/TaJjareHTa Ipy I10-
CTOSTHHOU TeMIepatype. IlonTBepkieHa 53¢peKTUBHOCTD
IIpVMeHEH NS TeIlTIOBBIX HACOCOB B CHICTEMAX BEeH TVJ/IALINIA,
KOH/MIVIOHVPOBAHIISI BO3[[yXa U TOpsTYeTO BOJOCHAOKe-
Hys1. CpefiHee 3HaueHVe Koo uIieHTa TpeobpasoBaHms
coctaBmio 3,1.

Vin.: 7. bubmmorp.: 20 HasB.

Pukhkal V. A., Petrov M. M., Anisimov S. M.,
Tsygankov A. V. Experimental study of the heat pump.
Vestnik grazhdanskikh inzhenerov - Bulletin of Civil
Engineers, 2025, no. 1 (108), pp. 92-100.

Keywords: ventilation, hot water supply, heat pump.

The main principle of the heat pump operation is to
transfer the heat of a low-potential source to a higher
temperature level. In ventilation and air conditioning
systems, the source of low-potential heat is the removed
ventilation air, and heat is transferred to the supply air. The
lack of methodology for calculating the air handling unit
with heat pumps makes their calculation and application
difficult. Heat pump has been tested on R134a refrigerant.
There have been obtained dependences of energy conversion
coefficient on temperature of low-potential source at
constant temperature of refrigerant condensation and
energy conversion coefficient on difference of temperatures
of refrigerant condensation and boiling at constant
temperature of refrigerant boiling. The effectiveness of
using heat pumps in ventilation, air conditioning and hot

water supply systems has been confirmed. The average
conversion factor was 3.1.
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Egumos C. B., [Tamopuax A. B., Kozax H. B. Oco6en-
HOCTH HOPMATHBHOTO PeTyTMPOBaHUA B cepe IpHMe-
HeHUs TeXHONOTMN WHQOPMALVIOHHOTO MOJeTIpPOBa-
HISA MOCTOBBIX COOPY;KeHMif// BecTHMK Tpask/laHCKIX
MHXeHepoB. 2025. Ne 1 (108). C. 101-110.

Knrouesvie cnosa: BIM, TUM, InfraBIM, moctoBble
COOPY>KeHIIsI, TPaHCIIOPTHAs MHPPACTPYKTYpa.

PaccmarpyBatoTcsi HOpMaTVBHBIE JIOKYMEHTBI, pe-
rympytompte  UHQOPMAIVIOHHOE  MOJIe/MPOBaHIe
B Poccunt, 1 oTMeUeHBI CyIecTBEHHBIe TIPOGENBl B KOH-
KpeTM3aluil U CYCTeMaT3aluyL, 0cO6eHHO B JacTy (op-
MIpPOBaHVs MHQOPMAIVIOHHBIX MOfieflell st 06beKTOB
TPAHCIOPTHON MHQPacTPyKTYpsL. IlpoBemeH cpaBHH-
TeJIBHBIN aHa/IN3 POCCUTICKIIX U 3apYOeKHBIX CTaHAAPTOB,
MIO3BO/IAIONINIL BBIABUTL OoO/lee CHMCTeMaTUSVPOBAHHBII
IOAXON K MH(OPMAIIOHHOMY MOJEeNTUPOBAHUIO, BKIIIO-
YaIOIMil TOf[pOOGHBle pPeKOMEHJAIMY MO YIIPaBlIeHUI0
JKVM3HEHHBIM IVIKTIOM OOBEeKTOB TPaHCIIOPTHON MHpa-
CTPYKTYPpBL. PesynbTaThl MCCIeIOBaHIS TIOKA3bIBAIOT KPH-
TIYeCKIe IPO6/IeMbl, BK/TI0Yast OTCYTCTBIE KOMIUTEKCHBIX
nH}popMalVIOHHBIX TpeboBaHuit 3akasunka (EIR), ms pe-
IIeHIIsT KOTOPBIX ITpef/laTaeTcsl CO3MaTh eIMHBIN CTaHapT,
OTpeNeNAIONINIT CTPYKTYpY, Lienu U TpeOoBaHUS K JH-
(bOopMaIIOHHOMY MOJIETVIPOBAaHNIO MOCTOBBIX COOpPYIXKe-
HIIT Ha TIPOTSDKeHNUN BCETO VX XKIM3HEHHOTO IIUK/Ia. Takoit
CTaHZIapT CMOXKeT MOBBICUTD Ka4ecTBO U 3()(eKTNBHOCTD
MHPPACTPYKTYPHBIX IPOeKTOB B Poccuit, 4To B KOHETHOM
UTOTe TIPVBeieT K YIYUIIeHNI0 SKCIUTyaTal[IOHHbIX TTOKa-
3aTesell MOCTOBBIX COOPY KEHMIA.

Ta6n.: 1. bubnuorp.: 16 Ha3g.

Efimov S. V., Patornyak A. V., Kozak N. V. Features of
normative regulation in the field of application of bridge
structure information modeling technology. Vestnik
grazhdanskikh inzhenerov — Bulletin of Civil Engineers,
2025, no. 1 (108), pp. 101-110.

Keywords: BIM, Information Modeling Technologies
(TIM), InfraBIM, bridge structures, transport
infrastructure.

This article reviews the existing normative documents
regulating information modeling in Russia and reveals
some significant gaps in specification and systematization,
especially in terms of information model formation for
transport infrastructure facilities. A comparative analysis of
Russian and foreign standards has been carried out, which
allows to identify a more systematic approach to information
modeling, including detailed recommendations for life
cycle management of transport infrastructure facilities. The
results of the study show critical problems, including the
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lack of comprehensive exchange information requirements
(EIR), to address which the paper proposes the creation of
a single standard that defines the structure, objectives and
requirements for the informational modeling of bridge
structures throughout their life cycle. Such a standard will be
able to improve the quality and efficiency of infrastructure
projects in Russia, which will ultimately lead to a better
performance of bridge structures.
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Toposwcankun C. A., Casenxos H. B., Bnacenxo E. A.
CHIDKeHUe YAeTbHBIX BBIOPOCOB OTpabOTaBIINX Ta30B
ABTOMOOW/IBHOTO TPAHCHOPTa PALMOHATBHBIM BHIOO-
PpOM apaMeTpoB TpaHcMuccun // BecTHUK IpaXKTaHCKIX
MHXeHepoB. 2025. Ne 1 (108). C. 111-121.

Kntouesvie cno6a: aBTOMOOWIb, IBUTATeNb BHYTpEH-
HeTo CropaHys, OTpaboTaBIIVe T'a3bl, BpelHbIe BelleCTBa,
YIIelbHble BEIOPOCHI, €30BOI IIMKJT, ONTUMM3AIVSL.

BolmonHeHO MccefoBaHMe BIMSHVS IIapaMeTpOB
TPAHCMIUCCUY aBTOTPAHCIIOPTHOTO CPEfCTBA KaTerOpuu
M2 Ha pacxoj TOIUIMBa ¥ ylelbHble BBIOPOCHI BPeIHBIX
BelecTB ¢ oTpaboraBimmmu razamu (OI') B ycmoBusx ro-
pornckoro mykaa Ha gopore mo 'OCT-54810-2011. B ka-
YecTBe IpuMepa BbIOpaH aBToMoOMIb BA3-2215 Ha maccu
«[asenp busnec» ¢ mBurarenem YM3-4216. Pemenue 1o-
CTaBJIEHHBIX 3a/]a4 BBIITOTHEHO PacYeTHBIMIU U SKCIIepy-
MeHTa/lIbHbIMI MeTomaMi. [IpeyiokeHa MeTO/IMKa 9KCIIe-
PVIMEHTa/IbHOTO OIIpefieieHlisI KOHLIEHTPALVl BpeJHbIX
BellecTB B coctaBe Ol ¢ y4eToM IMHaMMKM IIPOI[ECCOB
pasroHa. Pesy/bTaTbl MOTYT OBITH IIPYIMEHEHBI /IS UCCTIe-
IOBaHVIL U PAIMOHAJIBHOTO BBIOOpa MapaMeTpoB TpaHC-
MUCCUM KaK B pas/IMYHBIX CTaH/[apTU3VPOBAHHBIX €3]I0-
BBIX IIMKJIaX, TaK ¥ Ha peasibHbIX MapLIPyTax.

Ta6m.: 2. Vin.: 6. bubnuorp.: 19 Ha3s.

Gorozhankin S. A., Savenkov N. V., Vlasenko E. A.
Reduction of specific exhaust emissions from road
transport by rational choice of transmission parameters.
Vestnik grazhdanskikh inzhenerov - Bulletin of Civil
Engineers, 2025, no. 1 (108), pp. 111-121.

Keywords: motor vehicle, combustion engines, waste
gases, harmful substances, specific exhaust emission,
driving cycle, optimization.

The paper presents a study of the transmission
parameters of M2 category motor vehicle impact on fuel
consumption and specific exhausted emissions of harmful
substances with waste gases (WG) under urban driving cycle
conditions on road according to GOST-54810-2011. The
motor vehicle BAZ 2215 on the chassis «GAZelle Business»
equipped with engine UMZ-4216 is chosen as an example.
The tasks are accomplished by calculation and experimental
methods. The methodology for experimental evaluation

of harmful substances concentrations in WG is proposed
by taking into account the dynamics of the acceleration
processes. Results can be applied both for research work
and rational selection of transmission parameters for other
motor vehicles when driving in different standardized
cycles as well as on real routes.
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Kpymuxosea K. B. DuHaHcHpoBaHUe CTPOUTEIbCTBA 1
PEeKOHCTPYKIMM 00BHeKTOB BOFOCHaGkeHMs // BecTHUK
IpaXXJaHCKMX MH>KeHepoB. 2025. Ne 1 (108). C. 122-131.

Krniouesvie crosa: cuicTeMbl BOTOCHAOKeHUS, MHCTPY-
MeHTBI QVHAHCHPOBAHUS, MHBECTUIVIN, OI0IKeTHOe (u-
HaHCHPOBaHIe.

BomonHeH 0630p IelCTBYIOMNX MHCTPYMEHTOB (u-
HaHCYPOBaHIS MHBECTUIVIOHHBIX IIPOEKTOB B cdepe Bo-
mocHabxeHus. [IpoaHamsnpoBaHa CyIHOCTDb 11 OCOOeH-
HOCTI pealn3alyyl pasINIHbIX OIOJKeTHBIX, 3aeMHbIX I
IPOYNX MHCTPYMeHTOB ¢uHaHcHpoBaHys. OlleHeHa Jo-
CTYIHOCTb MHCTPYMEHTOB IS OT/ETbHBIX IIPeIIpUATIUIL
OTpac/ BOJOCHAO>XeH IS, a Takyke BO3MOXKHOCTD (ITHaH-
CUpPOBaHNS IPOEKTOB B cepe BOTOCHAOKEHNS TIPY TIOMO-
IV MeXaHI3MOB, KOTOpbIe TIOKa He MOTyUVIIN PasBUTHS B
orpacmi. C y9eToM TeKyIUX 06beMOB (pUHAHCUPOBAHNS
IPOEKTOB MO CTPONTENBCTBY M PeKOHCTPYKIUY 0O'beKTOB
BOJIOCHA0)KeHNS, CHlellaHbl BBIBOJBI O IOTIOXXMTETBHBIX
U3MeHeHISAX B OTPAc/y; OTMeUYeHO, YTO co3aBaeMast Io-
CYHapCTBOM CHCTeMa JOCTYIIHBIX cXeM (DMHAHCHPOBAHIIS
IMHAMIYHO PasBUBAETCSL.

Ta6mn.: 1. bubmuorp.: 17 Ha3B.

Krutikova K. V. Financing of construction and
modernization of water supply facilities. Vestnik
grazhdanskikh inzhenerov — Bulletin of Civil Engineers,
2025, no. 1 (108), pp. 122-131.

Keywords: water supply systems, financing instruments,
investments, budget financing.

The article presents an overview of the existing
instruments for financing investment projects in the
field of water supply. The essence and features of the
implementation of various budgetary, debt and other
financing instruments are analyzed. The availability of tools
for individual enterprises in the water supply industry is
assessed, as well as the possibility of financing projects in
the water supply sector using mechanisms that have not
yet been developed in the industry. Taking into account
current volumes of financing of projects on construction
and reconstruction of water supply facilities, conclusions
about positive changes in the sector are made; it is noted
that the system of affordable financing schemes created by
the state is dynamically developing.



