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Marepuasnbl MCCIe[JOBaHNUS SBIISIOTCS MPOTO/DKEHN-
eM I[MK/Ia CTaTell 0 BOGHHOI apXUTeKType I. XabapoBcKa.
PaccMoTpeH mpoliecc 9BOMIOLMN BOEHHOI pelpe3eHTa-
TUBHOI apXUTEKTYPbI TOPOJia B TPeX KII0UeBBIX ICTOPH-
YeCKUX Ieprofiax: JOPeBOMIOIVIOHHOM, COBETCKOM JIOBO-
e€HHOM ¥ COBETCKOM II0C/ieBOeHHOM. IIpoBefieH aHanms
00'beKTOB BOEHHO-CI/IOBBIX BeJJOMCTB TOPOJia, BHISIB/IEHbI
UX CTUIUCTHYecKMe ocobeHHoCTH. Ha mprmepe Takux
3HAKOBBIX 00'beKTOB, KaK 3JlaHue BOEHHOTrO COOpaHus,
Oxpy>xHoit [Tom oduiepos, Jom komaumpoB Ocoboii
KpacHosnamenHsoit [lanbHeBocTouHoit apmyu (OKIBA)
n xxuoit Jom paborrukoB HKB]I, mpocnexxena ctumu-
CTUYecKas 3BOMIONMA OT 3KJIeKTuky KoHIa XIX Beka
TO COBETCKOTO HeoKmaccuimaMma. [lokazaHo, YTO BOeH-
Hasl apXMUTEeKTypa ropofia sIB/IseTCsl He TONIbKO OTBETOM
Ha yTWINTAapHble 3ajlauyyi 0OOPOHBI U YIpaB/eHUs, HO
Y MOITHBIM MHCTPYMEHTOM WJIe0/IOTYeCKOTO U Tpafio-
CTPOUTENIBHOTO BO3JENCTBUS, GOPMUPYET YHUKAIbHbII
OO/IVIK TOpOJia KaK KpYITHENIero BOeHHO-aIMIHUCTPa-
TUBHOTO IleHTpa [lampHero BocToka paccmarpuBaeMoro
nepyiona. Marteprabl CTaThy CTaHYT YacTbIo 6oJiee TITy-
6OKOT0 U KOMIIIEKCHOTO M3y4YeHVIs] BOCHHOI apXMUTEeKTY-
po! [Ipramypckoro pernosa.

Ta6s.: 4. bubnmorp.: 21 HasB.

Stelmakova T. O., Ivanova A. P. The architecture
of the military law enforcement agencies
in Khabarovsk. Vestnik grazhdanskikh inzhenerov -
Bulletin of Civil Engineers, 2026, no. 3 (116), pp. 5-16.

Keywords: ~ Military  architecture, — Khabarovsk
architectural style, eclecticism, neoclassicism.

This study is a continuation of a series of articles on the
military architecture of Khabarovsk. The article examines
the process of evolution of the military representative
architecture of the city of Khabarovsk in three key
historical periods: pre-revolutionary, Soviet pre-war and
Soviet post-war periods. Based on the analysis of the
objects presented in the tabular explication, their stylistic
features are revealed. Using the example of such iconic
objects as the Military Assembly Building, the OKDVA
House and the NKVD workers” apartment building, the

stylistic evolution from the eclecticism of the late 19-th
century to Soviet neoclassicism is traced. It is proved that
the military architecture of the city is a response not only
to the utilitarian tasks of defense and management, but is
also a powerful tool for ideological and urban planning
influence, forming a unique image of the city as the largest
military administrative center of the Far East of the period
under review. The materials of the article will be part of
a deeper and more comprehensive study of the military
architecture of the Amur region.
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Qunumonosa /1. A., Punumonos I. I1. Ikonoro opu-
eHTHpOBaHHas OIleHKa 5(Q(}eKTUBHOCTH MpoeKTa
CTPOUTENHCTBA OJHOIOIOCHOI BeTOCUIIETHON JOPOXK-
ki B I. Tromenn // BecTHUK IpaKIaHCKUX VHXKeHEpOB.
2026. Ne 3 (116). C. 17-31.

Kntouesvie cnosa: xompopTHast Topofickasi cpefia, Ka-
9eCTBO JKM3HI, BEOTPAHCIIOPTHAs UH(QPACTPYKTypa,
IIPOEKT.

PaccmarpuBaeTcs po6reMa mpeoOpa3oBaHNs yId-
HOTO IIPOCTPAHCTBa IPOM3BOJCTBEHHBIX 30H COBpeMeH-
HBIX TopoyioB. Cle/laH aKI[eHT Ha HeoOXOfUMOCTb KOM-
IIJIGKCHOTO IOfIXOfia K UMX PeHOBALUMM C IepCleKTUBO
IlepeBoJja B 30HBI 3aCTPOKM 37IaHMAMY XXIJIOTO Ha3Ha-
YeHNsI U MHOTO(YHKI[VIOHAIBHOI O0O0IlecTBEHHO-/[eN0-
BOI1 3aCTpOJIKM IO IIpOrpaMMaM KOMIUIEKCHOTO pa3BU-
tus repputopun (KPT) c pasButueM 06beKTOB TpaHC-
MOPTHOI MHQPACTPYKTYpPhL. PacKpBITHI MpeyMYyIecTBa
PasBUTHS BeTOTPAHCIOPTHON MHPPACTPYKTYpPHL B Yp-
0aHMCTUYECKVIX CPeflaX, YTO MOXKeT IIOCTYXXUTb UHCTPY-
MEHTOM II0 BK/IIOYEHMIO TAaK/X COLMA/TIbHOBIX 3KOJIOTO
OpMEHTUPOBaHHBIX IIPOekToB B mporpaMMbl KPT npons-
BOJICTBEHHOI'O HasHAYeHNsd, a TakkKe B peecTp TUIIOBBIX
MIPOEKTOB IOBTOpHOro npuMeHeHnss Munctposa u JKKX
P® pna samycka B gpyrux ropogax Poccumn.

Ta6.: 3. Vin.: 9. bubnuorp.: 15 HasB.

Filimonova L. A., Filimonov G. P. Ecologically oriented
assessment of the efficiency of the construction project
of a single-lane bicycle path in Tyumen. Vestnik
grazhdanskikh inzhenerov - Bulletin of Civil Engineers,
2026, no. 3 (116), pp. 17-31.

Keywords: comfortable urban environment, quality of
life, bicycle transport infrastructure, project.

The article considers the problem of transforming
street space in industrial zones of modern cities. Emphasis
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is placed on the need for a comprehensive approach to the
renovation of industrial zones of cities with the prospect
of their transformation to zones for the development
of residential buildings and multifunctional public
and business development under integrated territorial
development programs (hereinafter referred to as ITD
programs) with the progressive development of transport
infrastructure facilities. The advantages of developing
bicycle infrastructure in urban environment are revealed.
This could serve as a tool for including such socially and
environmentally oriented projects in the ITD programs
for industrial areas,as well as in the register of standard
reusable design schemes of the Ministry of Construction
and Housing and Public Utilities of the Russian Federation
for implementation in other Russian cities.
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Benaw T. A., Yydakos A. A. [fluHAMIIeCKUIL FaCUTETD
Ko/e6aHmil KaK 37IeMeHT KOMIITIEKCHOI 3all[VIThl KPbIII
3gaHmii // BecTHUK TpaXX[aHCKMX MHXeHepoB. 2026.
Ne 3 (116). C. 32-38.

Kniouesvie cnosa: TMOKMIT BepXHUIT 3TaX, 3eMIeTpsice-
HIle, KOMIIIEKCHAs 3allJITa, BeTep.

Kpbima 3gaHmsa yaile Bcero mofBepraeTcs BIVSHIIO
KOMIIZIEKCa BO3JIENICTBUII Pas/INYHOTO XapaKTepa, Ta-
KIX KaK yparaHHBIe BeTpBI, YAapbl OeCHIIOTHBIX JeTa-
Te/IbHBIX allllapaToB. Takxke IPONUCXONUT yBelNYeHue
CeICMUYHOCTU TeppPUTOPNIL, KOTOpBle paHbIIe OBUIN
TOCTaTOYHO CIIOKOJHBL. BO3MOXXHOCTb BO3HVMKHOBEHVI
CUTyallUll C TIOCTefOBaTeIbHbIMY BO3NENCTBUAMMN OfI-
HOTO HebIaroNpuATHOTO (aKTopa 3a IPYIUM BBISBIBAeT
HeoOXOIVIMOCTb CO3TaHMsI KOMIUIEKCHON 3aIlNThI KpPbI-
iy 3gaHuA. [l 3Toll e/ IpejyIaraeTcs MCIoNb30BaTh
IMHAMIYIeCKUI TacuTelnb KomeGaHUII B BUfe TMOKOTo
BepxHero sTaka. [IpoBefieH aHa/MM3 BO3MO>KHBIX BapyaH-
TOB KOHCTPYKTMBHBIX pelleHNI JaHHOV KOHCTPYKIUY 1
BO3MOXXHOCTH ee TIpUMeHeHNs IS APYTUX QYHKIUIL 3a-
IIVTBHI.

Vin.: 4. Bubnuorp.: 17 Ha3B.

Belash T. A., Chudakov A. A. Dynamic vibration
damper as an element of comprehensive protection
of building roofs. Vestnik grazhdanskikh inzhenerov -
Bulletin of Civil Engineers, 2026, no. 3 (116), pp. 32-38.

Keywords:  flexible upper floor, earthquake,
comprehensive protection, wind.

Building roof is most often exposed to a variety of
impacts, such as hurricane-force winds and collisions
with unmanned aerial vehicles. In addition, areas that
were previously relatively calm are now experiencing
increased seismic activity. The possibility of a situation
with sequential impacts of unfavorable factors causes the
need to create comprehensive protection of the building

roof. For this purpose, it is proposed to use a dynamic
vibration damper in the form of a ‘flexible top floor’ There
has been carried out an analysis of possible design options
for this structure and the possibility of its application for
other protective functions.

YIK 624.011.14

DOI10.23968/1999-5571-2026-23-3-39-49

Kosanv II. C., Yepnoix A. I, Hatiuyx A. A,
Kywnup A. 3., Tpynuna [0. B. BiusaHue peXUMOB
Harpy>keHus Ha pedopmaruBHble cBoiictBa LVL
NPU CKATUI BJEONH BOMTOKOH // BeCTHMK Tpa)KITaHCKMX
MHXeHepoB. 2026. Ne 3 (116). C. 39-49.

Kntouesvie cnosa: LVL, monyns nebopmanuii, ¢pusn-
YecKas He/IMHEHOCTD, BA3KOYIPYTOCTb, BBIHYXIeHHas
BBICOKO/TACTMYHOCTD, CM/IOBO€ Harpy>KeHle, KITHeMAaTH-
yecKoe Harpy>KeHIe.

VccnenoBaHsl filepopMaTUBHEIE CBOJICTBA MaTepuaia
KJIeeHOr'O U3 OffHOHampasjeHHoro mmoHa (LVL) myTem
UCTIBITaHMsI 00pasI[oB Ha OCeBOe C)XaTue, 0OyC/IOB/IeH-
HOe CIJIOBBIM WM KVMHEMaTHYeCKVM pPeXMMOM MX Ha-
Tpy>)KeHuUs. B pesynbraTe BBHIIIOTHEHHBIX JCCIENOBaHNIA
YCTaHOBJIEHO, YTO IaHHBII KOMITO3UIIVIOHHBIII MaTepyal
IpOSIB/ISIET CYIIeCTBEHHYI0 HENMNMHENHOCTh HedopMa-
TUBHBIX CBOJICTB, CTIO)KHOE PeoJIornyecKoe II0BefleHle,
3aBUCAIUE KaK OT IIPUHATOTO peXXVMa Harpy>KeHUsI 06-
PasIOB, TaK ¥ CKOPOCTH VX fedpopMyrpoBaHust. CKOPOCThb
Harpy>keHIsI 06pasI[oB J/Il CMIOBOTO Pe>KMMa IIPMHIIMa-
nach U3 MHTepBaa oT 12,6 fo 4000 H/c, a gna xuHematu-
yeckoro pexxuma — ot 0,02 go 20 mm/MuH. IIpuBeneHbt
3HaUeHMs MOJyJell YIPYTOCTH W Ipefe/bl BBIHY>KIeH-
HBIX BBICOKO3/IACTUYeCKUX teopmarniuit LVL.

Ta6m.: 2. Vn.: 6. bubmorp.: 15 HasB.

Koval P. S., Chernykh A. G., Naichuk A. Ya., Kushnir A. E.,
Trunina Yu. V. Influence of loading regimes on the
deformation properties of LVL under compression
along the fibers. Vestnik grazhdanskikh inzhenerov -
Bulletin of Civil Engineers, 2026, no. 3 (116), pp. 39-49.

Keywords: LVL, deformation modulus, physical
nonlinear behavior, viscoelasticity, induced high-elasticity,
force-controlled  loading,  displacement-controlled
loading.

The article is devoted to investigating the
deformational properties of laminated veneer lumber
(LVL) by testing specimens under axial compression,
which is induced by either a force-controlled or a
displacement-controlled loading regime. The studies have
revealed that this composite material exhibits significant
non-linear deformational behavior and complex
rheological characteristics, which depend both on the
adopted loading regime of the specimens and on the rate
of their deformation. For the force-controlled regime,
specimen loading rates were taken from a range of 12,6
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to 4000 N/s, while for the displacement-controlled regime
the rates ranged from 0,02 to 20 mm/min. The values of
the elastic moduli and the limits of induced high-elastic
deformations of LVL are presented.
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IIonos E. B., Cmonvinun JI. A., Kapenvckuii A. B., [Iy-
pseun V. A., Bonodun A. O., /lab6youn b. B. KpuBonuneii-
Hble COCTaBHbIe CTEP)KHU Ha MONATIMBBIX CBA3AX //
BecTHUK Tpak[IaHCKUX MH>KeHepoB. 2026. Ne 3 (116).
C. 50-63.

Kniouesvie cnosa: KpuBONMHelHbIe 37IeMeHTBI, CO-
CTaBHble CTep)KHU, CBA3U CJIBUTA, IIPOYHOCTD, XKECT-
KOCTb, TIOJIATIMBOCTD, HAIPSDKeHHO-AeOpMIPOBaHHOE
COCTOsAHIE.

[TpuBopuTCcA MeTO pacueTa KpPUBONUHENHBIX CO-
CTaBHBIX 97IeMEHTOB C IIOCTOSHHBIM pPafiiycoM u3rmba
Ha YIPYro-IOflaT/IUBBIX CBSA3AX CHBUIA, KOTOPLIl SB-
JNsleTCs yTOYHeHMeM K/IacCHYecKOll Teopuu pacyeTa Co-
CTaBHBIX cTepkHeil A. P. P>xaHuIbIHa IPUMEHNUTEIbHO K
TaKUM CTep>KHAM. IlofaTnnMBOCTb cBSi3ell y4MTbIBaeTCA
TOJIBKO B TAHTeHIIMa/IbHOM HallpaBJIeH!M — I10 KacaTe/lb-
HOJI K TOYKaM B IIIBaX MeXJy COe[MHAeMBbIMU CIOSIMU.
CBsi3u B pajMaJbHOM HaIlpaBJIeHNN IPVHUMAIOTCS a6-
COJIIOTHO >KeCTKUMI, YTO CIIpaBe[IMBO B CIIydae IIPUIO-
YKEHNS IIpeBalupylolleil T/ BepTUKAIbHBIX HaIPy30K
K BepXHeMy CJIOIO, BbI3bIBAIOIIVX €r0 IpIDKATHe K HIDK-
HeMYy, TaK KaK B TaKoM Cilydae (pyHKINIO IOMePedHBIX
cBsA3ell OYyT BBIIOTHATh KOHTAaKTHpPYIOMIVe TI0OBEPXHO-
cTu croeB. s pelleHMs 3afiady JICHONIB3YeTCSI METOJ
cul. B kadecTBe OCHOBHOTO HEM3BeCTHOI'O IIPYHMMAeTCA
(YHKIMSA paclpefieNleHNs] CyMMapHBIX YCWINII CHBUTA
BJIO/Ib KacaTe/IbHbIX K TOUKaM BJIO/Ib LIBOB CII/TAUMBaHUA
cnoes. IIpuBopuTca npuMep pacyeTa KpUBONINHEHOIO
COCTABHOIO 3/IeMeHTa 13 IBYX C/I0€B, Ha IIPOYHOCTb U
BepTHUKaJ/IbHble IepeMellleHnd. IIpoBelieH aHanu3 BMA-
Hus Ha HJIC anemeHTa Takux GaKTOPOB, KaK )KeCTKOCTb
CBs3eil c/IBUTaA, paJiiyc KPUBU3HDI, Ha/IM4le paclopa.

Ta6m.: 2. Vn.: 7. bubnuorp.: 22 HasB.

Popov E. V., Stolypin D. A., Karelskiy A. V.,
Duryagin I. A., Volodin A. O., Labudin B. V. Curved
composite rods on flexible connections. Vestnik
grazhdanskikh inzhenerov - Bulletin of Civil Engineers,
2026, no. 3 (116), pp. 50-63.

Keywords: curved elements, composite rods, shear
bonds, strength, stiffness, flexibility, stress-strain state.

A method for calculating curved composite elements
with a constant bending radius on elastic shear bonds
is presented, which is a refinement of the classical theory
of calculation of composite rods by A. R. Rzhanitsyn in
relation to such rods. The compliance of connections is
taken into account only in the tangential direction —

along the tangent to the points in the joints between the
connected layers. The connections in the radial direction
are assumed to be absolutely rigid, which is true when the
predominant share of vertical loads is applied to the upper
layer, causing it to be pressed against the lower layer, since
in this case the function of transverse connections will
be performed by the contacting surfaces of the layers.
The force method is used to solve the problem.The main
unknown is the distribution function of the total shear
forces along the tangents to the points along the joints
connecting the layers. An example of calculating the
strength and vertical displacements of a curved composite
element composed of two layers is provided. An analysis
has been made to determine the influence of factors
such as shear bond stiffness, radius of curvature, and the
presence of thrust on the stress-strain state of an element.
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Paoaiixun O. B., XHwuiuesa H. B. MeTogunka pacuyera
MOHOTUTHBIX >Ke1e300e TOHHBIX CTEH 3[JaHUIT Ha OCHO-
Be MeTo/]a KOHeUHbIX 971eMeHTOB B BK Ansys // BecTHuk
IpaKIAHCKUX MHXeHepoB. 2026. Ne 3 (116). C. 64-75.

Kniouesvie cnosa: MOHOMUTHBIE CTEHBI, MOJIeNMPOBa-
Hue, BK Ansys, nepemenienns mnpu usrube, rnepemele-
HS TIPU C/IBUTE.

CymecTBytonye MH)XeHepHble METOAVIKYM pacyeTa
MOHOJIUTHBIX Ke/Ie300eTOHHBIX CTeH He TaloT YKeTaeMoil
TOYHOCTY, He YYUTBIBAIOT 3HaUMMble (HaKTOPBI B CBS3Y C
3aJI0)KeHHBIMU YIIPOIIEHVISIMI. DTOT HEJOCTaTOK MOXKET
OBITh YCTpaHEH IIpYIMeHeHVeM KOMIIbIOTEPHOTO MOJIe/-
poBaHuA Ha ocHoBe MKO B O[HOM U3 «TSXKe/IbIX» BBIYIIC-
JIUTEeNIbHBIX KOMIUIEKCOB TiIa Ansys. OHaKo Ha CeTOTHs
OTCYTCTBYeT IIe/IOCTHAasi MeTONVIKa MOJIe/IVIPOBAHVS U
CO3JIaHVIsI KOHEUHO-3/IeMeHTHOI MOJIeNN JJIsI paccMaTpi-
BaeMBIX CTeH C Y4eTOM BceX TpeOOBaHNUII IO UX KOHCTPY-
JMPOBAHNUIO COIIACHO MENICTBYIOIIMM HOpMaM. B crarbe
IpeficTaB/ieHa KOMIIbIoTepHast Mofientb B BK Ansys 1 me-
TOAUKa MoJienpoBaHusd Ha f3bike APDL HenmHeliHoro
TIOBEJIEHNS JKele300e TOHHBIX CTEeH IIPU COBMECTHOM [Ieli-
CTBUV BEPTUKAIBHBIX P U TOPNM3OHTA/NIbHBIX V HaIPy30K.
CpaBHeHHe pe3y/IbTaTOB pacyeTa ¢ 9KCIepPUMeHTaTbHbI-
MU JTaHHBIMMU, TIOJTYYeHHBIMU 3apyOeXXHBIMU MCCIIeo-
BaTeJIsIMU, [IOKa3a/I0 XOpolllee COBIajeHye (OT/Mune He
npebimaet 15,4 %).

Ta6.: 5. Vin.: 11. bubnumorp.: 14 HasB.

Radaikin O. V., Khnycheva N. V. Methodology
for calculation of monolithic reinforced concrete
building walls based on the finite element method
in Ansys Mechanical computing complex. Vestnik
grazhdanskikh inzhenerov - Bulletin of Civil Engineers,
2026, no. 3 (116), pp. 64-75.
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Keywords: monolithic walls, modeling, ANSYS
computing complex, bending displacements, shear
displacements.

Existing engineering methods for calculating
monolithic reinforced concrete walls do not provide
the desired accuracy and fail to take into account
significant factors due to inherent simplifications This
drawback can be eliminated by applying FEM-based
computer modeling in one of the «heavy» computing
complexes of the Ansys type.However, today there is no
comprehensive methodology for modeling and creating
a finite element model for the walls under consideration,
taking into account all the requirements for the design in
accordance with current standards.The article presents
a computer model in Ansys computing complex and a
modeling technique in APDL for the nonlinear behavior
of reinforced concrete walls under the combined action
of vertical (P) and horizontal (V) loads.A comparison of
the calculation results with experimental data obtained
by foreign researchers revealed good agreement (the
difference does not exceed 15.4 %).
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Kauxo [I. 1., Kysneyos E. B. OnjeHKa yCTOIYMBOCTH
OIIONI3HEBOTO CKIOHA KaK pellleHMe 3afad perpeccun
M KIaccupUKanUM C WCIOTb30BaHNEM MAIINHHOTO
obydyenns // BecTHUK IpaK[aHCKUX MH>KeHepoB. 2026.
Ne 3 (116). C. 76-86.

Kniouesvle cnosa: OION3HEBBIN CKIOH, KO3(GUIN-
eHT YCTOMYMBOCTI, BBIYMCIUTETBHBIN 5KCIIepUMEHT,
aBTOMATI3MPOBaHHOE MAIllTHHOE OOyUeHIIe.

Llenmp mccmenoBaHmsl — paspaboTKa MpOrpaMMBbl /IS
OIlepaTMBHOTO aHa/IN3a YCTOMYIMBOCTY CK/IOHA Ha MeCT-
HOCTH. [I/Is1 BBIABIEHNS OIIOTI3HEBBIX YYaCTKOB IIPOBO-
IOUTCS MapuIpyTHoe (BU3yalbHOe) obcienoBaHue 6e3
KOMITBIOTEPHO!I TeXHUKH. PasBUTHe TeXHOOTHII TO3BO-
JIsleT CTaBUTD U pellaTh 3afiadlf, A7 pelleHIsT KOTOPBIX
He OBUIO @ITOPUTMOB 06pabOTKM ¥ He XBaTajlo BBIUNC-
JIUTENIBHBIX PecypcoB. PaccMaTpyBaeTcsi BO3SMOXKHOCTb
OIleHKN K03(pUINEeHTa YCTONUMBOCTU CK/IOHA C JIC-
[I0/Tb30BaHMEeM MHTepaKTUBHON aHaIUTUIeCKON MaHemn
(mam6opma) RShiny. ITomxon K pelleHU0 9TON 3amaun
OCHOBaH Ha IIONyYeHMN pelpe3eHTaTHBHOTO Habopa
TaHHBIX C IIOMOIIBIO BBIUVCIUTENTBHOTO SKCIIepVIMeH-
Ta, pealM30BaHHOTO C JICIIONTb30BaHNeM IIPOrpaMMHOTO
xommiekca PLAXIS.

Ta6.: 2. Vn.: 9. bubnumorp.: 21 HasB.

Katsko D. I, Kuznetsov E. V. Landslide slope
stability assessment as a solution of regression and
classification problems using machine learning. Vestnik
grazhdanskikh inzhenerov - Bulletin of Civil Engineers,
2026, no. 3 (116), pp. 76-86.

Keywords: landslide slope, stability coefficient,
computational experiment, automated machine learning.

The purpose of the study is to develop a program for
the operational analysis of slope stability on the ground.
To identify landslide sites, a route (visual) survey is carried
out without computer equipment. The development of
technology makes it possible to set and solve problems
for which there were no processing algorithms and not
enough computing resources. The possibility of estimating
the slope stability coefficient using the RShiny interactive
analytical dashboard is considered. The approach to
solving this problem is based on obtaining a representative
data set using a computational experiment implemented
using the PLAXIS software package.
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Kpasuenxo I1. A., Ilapamonros B. H., Ilonynun B. M.
OmeHKa BIUSAHMS paHee OTPBITOTO KOTIOBaHA Ha
KOHCTPYKIMM Habepe>KHOIl TpU BO30GHOBIEHNN
CTpOUTeNbCTBa // BecTHMK TpakTaHCKUX WHXKEHEpPOB.
2026. Ne 3 (116). C. 87-97.

Kniouesvie cnosa: peKOHCTPYKIVIS, OTpakieHe KOT-
JIOBaHa, OIleHKa HAIPSDKEHHOTO COCTOSHIISL, OKpY>Kalo-
Iast 3aCTPOIIKa, JOIYCTUMBIe leOpMaInIL.

[IpuBefieH mTpuMep OIEHKU BO3JENCTBUS peKOH-
crpykuun spaHust B Caskr-IleTep6ypre Ha muHelHOe
coopy»XeHIe — HabepeKHYIO, TOIA/IAIOIIYI0 B 30HY BIIN-
STHUSL HOBOTO CTPOUTENbCTBA. PaccMOTpeHO M3MeHeHNe
HaIpsOKEHHOTO COCTOSTHVISI KOHCTPYKIWIT HabepeskHOTL,
I7le B KadeCTBe KpUTepyaNbHOTO 3HaYeHMs IPUHSATE He
morryctyMast flepopManyst WIN pasHOCTD AedopManuii, a
IMapaMeTpbl IIPOYHOCTY KOHCTPYKIWIL. JJaHHBI HOAXOT,
OCHOBaH Ha OIIpefie/IeHN]1 HaKOII/IeHHOTO HAaIIPS>KEHHOTO
COCTOSTHIISI KOHCTPYKI[el HabepeXKHOI C yIeTOM JIOIOI-
HITE/TbHOTO BO3JIEJICTBUS OT PEKOHCTPYKIVI COCETHETO
3gaHys. [ToMUMO OTCYTCTBMS KpUTepleB B HOPMAaTUB-
HOII JOKYMeHTAI!IL, CaMo TI0 cebe OIpefieNieHIe JIOMO-
HUTETbHBIX leOpMaIit He MO>KeT B JJOCTaTOYHOI Mepe
OTpPa3UTh MOTEHIINAIBHBIN TIepeXof 3JaHNUs WM COOPY-
JKeHIsI, HallpyIMep, OT OTpaHIYeHHO pabOTOCIOCOOHOTO
COCTOSIHVSI K aBapUITHOMY. AHany3 M3MeHeHVsI HaIlps-
>KEHHOTO COCTOSIHVISI KOHCTPYKIWIT 3JaHUII U COOpY>Ke-
HIIT, TONAJAIOIVIX B 30HY B/IVSHIS, /laeT BO3SMOXXHOCTb
OIIEHKV BO3JIeVICTBUS Ha KOHCTPYKIUMW, IS KOTOPBIX
OTCYTCTBYIOT HOpMIpYeMble IpeflelbHble 3HAUeHVs IO
mebopMaysam.

Vin.: 9. bubmuorp.: 11 Hass.

Kravchenko P. A., Paramonov V. N., Polunin V. M.
Assessment of the impact of a previously opened pit
on the embankment structure during the resumption
of construction. Vestnik grazhdanskikh inzhenerov -
Bulletin of Civil Engineers, 2026, no. 3 (116), pp. 87-97.
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Keywords: reconstruction, pit fencing, calculation of
stress conditions, surrounding development, allowable
deformations.

This article provides an example of assessing the
impact in St. Petersburg on a linear structure — the
embankment, which is located in the zone of influence
of new construction. In the given example, the change
in the stressed state of the structures of the embankment
falling into the zone of influence is considered, and the
criterion value is not the permissible deformation or the
difference in deformations, but the strength parameters of
the structure. The approach considered in this article is
based on the determination of the accumulated stress state
of structures, taking into account the additional impact
from the reconstruction of the neighboring building.
In addition to the absence of criteria in the regulatory
documentation, the definition of additional deformations
alone cannot sufficiently reflect the potential transition
of a building or structure, for example, from a limited
operational state to an emergency one. Analysis of the
change in the stressed state of structures of buildings and
facilities which are located in the zone of influence makes
it possible to assess the impact on structures for which
there are no limit values for deformations.

YIK 624.131.542

DOI 10.23968/1999-5571-2026-23-3-98-109

Ilampaxeesa FO. M., Konpos O. B. ComocraBieHne
PacyeTHOI OCajKM WIa B OCHOBAHMM >KHMIOTO JoMa
C MAHHBIMM MOHUTOPMHIA// BeCTHUK TIpaXk[JaHCKUX
uHXeHepoB. 2026. Ne 3 (116). C. 98-109.

Kniouesvie cnosa: ocajjka, MOpCKue MIbL, YMC/IEHHO®
MOJie/IpOBaHIe, MOHUTOPYHT.

Oco6eHHOCTBIO MHYKeHEePHO-Te0TOTMUeCKIX YCTTOBIIT
nobepexxpsi bemoro Mopsi M OCTPOBHBIX TepPpPUTOpPUIL B
menbTe CeBepHOI [IBUHDI AB/AETCA IPUCYTCTBUE MHOIO-
MeTPOBOJ TOJIIY WIOB, IIOKPBITBIX C/I0€M IIeCKOB. 3[eCh
/IS 3TAHMIA B IIATb U MeHee 3Ta)kell HeOJHOKPATHO IIpef-
IIPYHVMAJIVCh TIONBITKY IIPMMeHEeHNs «<KOPOTKIX» CBali,
oCTple KOTOPBIX He JOCTUIAaeT KPOB/IM WIOB Ha 1...4 M.
Takoe KOHCTPYKTVBHOe pellleHVe TpebyeT JieTalbHOTO
UsydeHUs] JepOPMALMOHHBIX XapaKTepUCTNK WIOB U
aHa/IM3a HAKOIUIEHHOIO OIbITa 9KCIUIyaTalluM 3[aHMUIL.
[IpencraBiieHbl pe3y/nbTaThl YMUCIEHHOIO MOJeNNpoBa-
HIA OfiHOro u3 XWwibX foMoB CeBepopBrHcka B IIBK
«PLAXIS 3D» m paHHBIe IINTeIbHBIX BBICOKOTOYHBIX
Teofie3T9ecKIX UsMepeHUi ocapkiu. JledopManyioHHbIe
XapaKTepUCTUKY WIOB — MHJeKc Kommpeccun Cc 1 Ko-
s duieHT BTOpMYHON KoHcomupmanym Ca — s Mo-
memu Soft Soil Creep (SSC) B mporpaMMHOM KOMIUIEKCe
PLAXIS 3D onpenensmnich N0 TaHHBIM /1abOpaTOPHBIX
VICIIBITAHMIT M C IIOMOIIBIO SMIIMPUYECKUX 3aBUCHUMO-
CTell, paHee BbISB/ICHHBIX JI/Is1 TEPPUTOPUI TOPOJa.

Ta6.: 2. Vin.: 9. bubnuorp.: 23 HasB.

Patrakeeva Yu. M., Koprov O. V. Comparison of the
estimated soft clay settlement at the base of a building
with  monitoring data. Vestnik grazhdanskikh
inzhenerov - Bulletin of Civil Engineers, 2026, no. 3 (116),
pp- 98-109.

Keywords: settlement, marine soft clay, numerical
simulation, monitoring.

A feature of the geotechnical conditions of the White
Sea coast and island territories in the Northern Dvina
Delta is the presence of multi-meter thickness of silts
covered with a layer of sand. Here, for buildings of five or
less floors, attempts were repeatedly made to use "short"
piles, the tip of which does not reach the roof of silts by
1... 4 m. This engineering solution requires a research of
the compressibility of characteristics of the marine soft
clay and a settlement of geodetic control data analysis of
buildings during the operational period. The results of
numerical modeling of one of the residential buildings of
Severodvinsk in PVK "PLAXIS 3D" and the data of long-
term high-precision geodetic measurements of settlement
are presented. The deformation characteristics of silts —
compression index Cc and secondary consolidation
coefficient Ca — for the Soft Soil Creep (SSC) model in the
PLAXIS 3D software package were determined according
to laboratory test data and using empirical relationships
previously identified for the city territory.

YK 691.54:625.7/.8

DOI 10.23968/1999-5571-2026-23-3-110-121

Myxappsmos V. P BnusgHme ecTeCTBEHHOTO
CTapeHUs Ha MPOYHOCTHBIE CBOWCTBa OeTUTOBBIX
IUTAMOB [I/I [JOPOYKHOTO CTPOUTEeNbcTBa // BecTHMK
TpaXX[JaHCKIX MHXeHepoB. 2026. Ne 3 (116). C. 110-121.

Kntouesvie cnosa: HedenHOBBI IITaM, TAPHUT, KaJlb-
LT, Me[JIEeHHOTBep/ietollee BsDKYIILee.

[TpoBeyieH aHa/M3 BIMSHUS €CTECTBEHHOTO CTAapeHNs
6emuToBbIX (HeeTMHOBBIX) LIITAMOB Ha UX TOJHOCTD B
KayecTBe MaTepyaa JIIsl CTI0eB KOHCTPYKLUI JIOPOXKHBIX
OIIeX[. YCTaHOBJIEHa 3aKOHOMEPHOCTb: IPU XpaHEeHUM
ITaMa B OTBaJle IIPOUCXOMUT IpOIlecc KapOOHU3alum
Marepyaa, KOIM4eCTBEHHO 3TO BBIPaXKaeTcs B POCTe IO~
KasaTeJis NOTepb IpK MpoKaiuBaHuu (IL. 1. 10.) o 23 %,
YTO TPUBOAUT K CHIDKEHMIO IIPOYHOCTU 3KCIIePUMEH-
TaJIbHBIX 00pasioB. OTMeYeHO, YTO IeVICTBYIAsl KIac-
cuukamys B OTpacsieBOM JOPOKHOM MeTOINYECKOM
mokyMmeHTe (OJM 218.3.043-2015) He MOTHOCTBIO Y4U-
TBIBaeT TaKyI0 IMHAMIKY, YTO CO3laeT BO3MOXKHBI PUCK
3aBBIIIEHVIS] PACUETHBIX XapaKTEPUCTUK IIpU pa3paboTke
MHOTOC/IONHBIX KOHCTPYKIMII aBTOMOOWIBHBIX J[OPOT.
PesybraTsl paboThl, BKIIFOYAs IPeJJIO)KeHHbIE KOPpeTIs-
LMOHHbIE 3aBUCUMOCTH, JAIOT HAYYHOE 060CHOBaHUeE JIISI
YTOYHEHVISI HOPMATVBHOI 6a3bl B YaCTU Ha3HaYeHUs Xa-
PaKTepUCTUK MaTepHajIOB ¢ YI€TOM CPOKa VX XpaHeHMsI
U SBJISIOTCS OCHOBOW JUISI paspabOTKU OIIepaTHBHOTO
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KpUTepIsi KOHTPOJISL MX KavdecTBa II0 II0KA3aTe/Tio II0Tepu
Ipy HpOKaIyBaHUM (HEOOXOMMMOCTD y4YeTa KWHETWUKI
cTapeHVs HepeTMHOBBIX II/IAMOB).

Ta6mn.: 4. Vin.: 6. bubnuorp.: 21 HasB.

Mukharryamov I. R. The influence of natural aging
on the strength properties of belite sludge for road
construction. Vestnik grazhdanskikh inzhenerov -
Bulletin of Civil Engineers, 2026, no. 3 (116), pp. 110-121.

Keywords: nepheline sludge, larnite, calcite, slow-
setting binder.

There has been carried out an analysis to determine
the impact of natural aging of belite (nepheline) sludge
on the suitability of the sludge as a material for road
pavement layering. The study has identified the following
pattern: when slurry is stored in a waste heap, the
material undergoes carbonization, which is quantified by
an increase in the loss on ignition (LOI) of up to 23 %,
which leads to a reduction in the strength of experimental
samples. It is noted that the currently valid classification
in the Industry Road Methodological Document
(IRMD 218.3.043-2015) does not fully account for this
dynamics, which creates a potential risk of overestimating
design characteristics when developing multilayer
road structures. The results of the study, including the
proposed correlation dependencies, provide a scientific
basis for refining the regulatory framework in terms of
assigning characteristics to materials taking into account
their shelf life and may be considered the basis for
developing an operational criterion for monitoring their
quality based on the loss on ignition indicator (the need
to take into account the kinetics of aging of nepheline
sludge).

YK 691.535

DOI 10.23968/1999-5571-2026-23-3-122-129

ITyxapenxo IO. B., Tkauenxo B. V. KommuekcHas
mob6aBKa C HAHOLE/IIIO30I [ IeMeHTHBIX
KOMIIO3UTOB // BeCTHUK TIpaX[JaHCKUX JH>KeHEPOB.
2026. Ne 3 (116). C. 122-129.

Kntouesvle cnosa: neMeHTHbIe KOMIIO3UTBI, HAHOMO-
InMKans, GpyIeporiHbIe YIIepOofHble HAHOYACTUIIBI,
HaHOKpeMHe3eM, HaHOLe/I/TI0NI033, CTPYKTYpa, CBOJICTBA.

[IpencraBiieHbl pe3y/IbTaThl MICCIeOBAaHMIA 110 IIOJTY-
YeHNI0 KOMIDUIeKCHOJ OpraHOMIHepalbHON J0OaBKYU Ha
OCHOBe CyHepIUIacTNUKaTOpa ¥ HAHOYACTHI] pasind-
HOII IpUpOTBI, 0becieunBalolell HallpaBlIeHHOe YIIpaB-
JleHle CTPYKTypooOpasoBaHMEM U yIydIlleHNe CBOICTB
LleMeHTHOTo KommosuTa. IlokasaHo, 4YTO IIpMMeHeHue
paspaboTaHHOrO MOAV(UKATOpa MPVMBOAUT K YIydlle-
HUIO TeXHOJIOTMYeCKUX CBOCTB CUCTeMbl U IOBBILIe-
HUIO IPOYHOCTHBIX XapaKTepPUCTUK 1IeMEeHTHOrO KaMH4,
0CcO06eHHO B paHHUe CPOKV TBepleHNs. YCTaHOBJIEHO
OIITMMaJIbHOEe COYeTaHMe HAHOYACTUL] B COCTaBe KOM-

IUIEKCHOI 06aBKY, obecrednBaroiiee MaKCHMa/lbHbII
a¢dexT. PeHTreHodasoBblil aHaN3 MOKa3asl M3MeHeHe
B COCTaBe NpPOJYKTOB TWJpaTallMi IOJ BIMsIHIEM Ha-
HOMOJ(YKATOPOB, KOTOpPOe BBIPAsWIOCh B CHIDKEHWUN
coflep)KaHVsl HOPTIAHANTA U YBEIMIEHUN JIO/IA TUJPO-
CUIVIKATOB KanmbLyst. VlcceoBaHMe MUKPOCTPYKTYPBI
MOANUIPOBaHHOIO KaMHsI yKasblBaeT Ha popMupoBa-
Hite 60JIee ITOTHOI 1 O{HOPOJHOII 110 CPAaBHEHUIO C JIC-
XOJIHBIM IleMeHTHBIM KOMIIO3UTOM CTPYKTYPOIL, KOTOpast
OT/INYAeTCs] BBICOKON IMCIIEPCHOCTBIO ¥ yMeHbIIeHeM
medeKTHBIX 30H.
Vin.: 4. bubnmuorp.: 14 Ha3ss.

Pukharenko Yu. V., Tkachenko V. I. Complex additive
with nanocellulose for cement composites. Vestnik
grazhdanskikh inzhenerov - Bulletin of Civil Engineers,
2026, no. 3 (116), pp. 122-129.

Keywords: cement composites, nanomodification,
fulleroid carbon nano-particles, nano-silicon, nano-
cellulose structure, properties.

The article presents the results of research on the
production of a complex organo-mineral additive based
on super-plasticizer and nanoparticles of various nature
providing targeted control of the processes of structure
formation and improvement of the properties of the
cement composite. It is shown that the use of the developed
modifier leads to an improvement in the technological
properties of the system and an increase in the strength
characteristics of cement stone, especially in the early stages
of hardening. The optimal combination of nanoparticles in
the composition of a complex additive has been established,
ensuring maximum effect. X-ray phase analysis revealed a
change in the composition of hydration products under the
influence of nanomodifiers, resulting in a decrease in the
content of portlandite and an increase in the proportion of
calcium hydro-silicates. The study of the microstructure of
the modified stone indicates the formation of a more dense
and homogeneous structure, compared with the original
cement composite, which is characterized with high
dispersion and a reduction in defect zones.

VIIK 628.83

DOI10.23968/1999-5571-2026-23-3-130-141

Konvinos K. A., Jenucuxuna []. M., Kouapvany K. B.
IKcnepuMeHTaTbHble W YNCTeHHbIE WCCIETOBAHMS
BO3JYLIHOTO peXNMa ayJUTOPUM IpPH BbITeCHIONIe
BeHTUIAINM // BecTHMK TIpaK[TaHCKUX WHXXEHEpOB.
2026. Ne 3 (116). C. 130-141.

Kniouesvie cnosa: BoITeCHSIOMas BEHTUISLVS, BO3JLY-
XopacIpefielieHNe, 4JIC/IeHHOe MOJiepOoBaHye, HaTyp-
HBIIT 9KCIIepPVIMEHT.

[TpescTaBieHbl pe3y/IbTaThl YICIEHHOTO ¥ HAaTYPHO-
TO VICCTIEIOBAHMSI BO3YIIHOTO peXXuMa, popMupyeMoro
B ayUTOPUM NP TIofjade BO3/[yXa HU3KOCKOPOCTHBI-
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MI BO3[iyXopacrnpefienurensimMu. Pabora HalrpaBeHa Ha
pas3paboTKy U BeprUKAINIO YMCTEHHBIX MOJiereli, 110-
3BOJISIIOIVX OIpeieNNTh (PaKTOPBI, BAVSIONINE HA TeM-
[epaTypHYI0 1 KOHIEHTPAMOHHYI CTpaTnUKaLio
B NOMeLIeHN TIpU BBITECHSIOIEN CXeMe BeHTUIALNNL.
YcTaHOB/IeHHas! KOPpeTsNNs TaHHBIX HATYPHOTO U YHC-
JICHHOTO 9KCIIepMEHTa IO[ITBEP)XK/IaeT IIPaBOMEPHOCTD
VICIIOTIb30BaHNS YNC/IEHHOTO MOfle/poBaHus. IlonydeH-
Hble pesy/IbTaThl HO3BOJLSIIOT 0OOCHOBAHHO NPUMEHSITDH
4yC/IeHHOe MOJielMpOBaHue Ipy usydeHun s¢pdeKTus-
HOCTY CUCTEM BBITECHSIIOIell BEHTV/ISILVIN ¥ ONITUMNU3a-
LI/ IPOEKTHBIX pelleHNIl.
Ta6m.: 2. Vin.: 7. bubnuorp.: 21 HasB.

Kopylov K. A., Denisikhina D. M., Kocharyantc K. V.
Experimental and numerical studies of the air
distributionmode of the classroom duringdisplacement
ventilation. Vestnik grazhdanskikh inzhenerov - Bulletin
of Civil Engineers, 2026, no. 3 (116), pp. 130-141.

Keywords: displacement ventilation, air distribution,
numerical simulation, full-scale experiment.

The paper presents the results of numerical simulation
and full-scale experiment of the classroom air distribution
mode with diffusers for displacement ventilation. The
study is aimed at developing and verifying numerical
models that make it possible to determine the factors
influencing temperature and concentration stratification
in a room with a displacement ventilation scheme.
The established correlation of field and numerical
experiment data confirms the validity of using numerical
simulation model. The results obtained make it possible
to reasonably apply numerical simulation when studying
the effectiveness of displacement ventilation systems and
optimizing HVAC design solutions.

YK 628.113

DOI 10.23968/1999-5571-2026-23-3-142-152

Macnenuxos I1. B., eogparos FO. A., YepHukos H. A.,
Ilabanun B. B., Bepxomypos B. 1. AHanu3 MeTOIOB OYNCT-
K BOJ[03a00PHBIX (pUIBTP-OTOTIOBKOB Ha IIpIMepe ITlaB-
Holl BopompoBopHoit craHym CaHkt-Iletrep6ypra //
BecTHUK TpaX[AaHCKUX MH>KeHepoB. 2026. Ne 3 (116).
C. 142-152.

Kniouesvie cnosa: 1ieneBoit GpuiIbTp-oronoBok, BOJo-
3a0OpHbIe COOpPYXXeHMs, MPOIyBKa, NMPOMBIBKa 0bpart-
HBIM TOKOM, KOJTbMaTanus, SHeproaHeKTUBHOCTD.

BrImonHeH cpaBHUTeNbHBI aHamu3 3¢ ¢eKTUBHOCTI
MeTOJIOB OUMCTKU IIe/IeBBIX (MIIBTP-OTOJIOBKOB BOJI03a-
6OPHBIX coOpy>KeHMI [TaBHOI BOZOIPOBOHO CTAaHI[UN
Cankr-Iletepbypra. VccnenoBanme ocCHOBaHO Ha 0b6pa-
6oTke apxuBHbIX HaHHBIX ACY TTI, a Tarxke cBemeHuU
9KCIUIyaTal[MOHHBIX JKypHasoB 3a 2025 I. PaccmoTpeHbl
OCHOBHBIe MeTOJbI OUNCTKIL: IIPOJYBKa, IIPOMBIBKa 06-
PaTHBIM TOKOM U MeXaHM4YecKas OYJMCTKA BOJIOIa3aMIL.

OueHka 3¢ peKTUBHOCTI IPOBefieHa Ha OCHOBe aHan3a
U3MeHeHIisl YPOBHSI BOJIbI B IIepeIMBHBIX KaMepax 11 Jac-
TOTBI TIPOBEJIEHNSI OYMCTHBIX MEPOLPUSATHIl. BblsicHe-
HO, YTO pasHas 3((eKTUBHOCTh METONOB 00YC/IOBIeHa
IpolleccamMy KobMataiyy (QuIbTPYOINX 3/1eMeHTOB,
HPUBOJSIIMMI K CHVDKEHWIO X IIPOHUIIAEMOCTH 1 yBe-
JINMYeHNI0 TUJPABIITIeCKOTO COMPOTHBIEHNUS. YCTaHOB-
JIEHO, YTO IIPOMbIBKa 0OPAaTHBIM TOKOM JlaeT KpaTKOBpe-
MeHHBII a¢deKT U TpebyeT yacToro moBTOpeHus (o 1
pasa B CYTKM B 3VIMHHII IIepUOJ), TOIfIa KaK HPOJyBKa
[03BOJISIET YBEIMYUTD NIPOJO/DKUTETBHOCTD PaboThl Ge3
ouycTKY 710 6-30 cyr. Hambonee minrenpHbiil addext
JlaeT MeXaH/YecKas OYMCTKA, OJfHAKO 3TO CaMblil 3aTpaT-
HBIl B 9KCIUTyaTalmy MeTof. Ilo/yyeHHbIe pesy/IbTaThl
[03BOJISIIOT 06OCHOBATD BBIOOP ONTUMA/IBHOI CTpaTernn
06CTy>KVBaHMs BOJI03a60PHBIX OTOIOBKOB € y4€TOM KaK
TEXHIYECKOIL, TaK V1 9KOHOMUYECKOIT 3P HeKTUBHOCTIL.
Vin.: 8. bubnmuorp.: 15 Ha3sB.

Maslenikov P. V., Feofanov Yu. A., Chernikov N. A.,
Shabalin V. V., Verkhoturov V. P. Analysis of cleaning
methods of water intake filter heads on the example of
the main water supply station of St. Petersburg. Vestnik
grazhdanskikh inzhenerov - Bulletin of Civil Engineers,
2026, no. 3 (116), pp. 142-152.

Keywords: slot-typefilter heads, water intake structures,
air blowing, backwashing, mud grouting, power efficiency.

There has been carried out a comparative analysis of
the efficiency of cleaning methods for slot-type filter heads
of water intake structures at the Main water supply station
of St. Petersburg. The study is based on the processing
of archival data from the automated process control
system, as well as data in operational logs for 2025. The
main cleaning methods considered include air blowing,
backwashing, and mechanical cleaning performed by
divers. The efficiency assessment was conducted based
on the analysis of water level variations in overflow
chambers and the frequency of cleaning operations. It has
been established that differences in the efficiency of the
methods are caused by mud grouting processes of filter
elements, leading to a decrease in their permeability and
an increase in hydraulic resistance. It has been established,
that backwashing provides only a short-term effect and
requires frequent repetition (up to once per day during
the winter period), whereas air blowing increases the
duration of operation without cleaning to 6-30 days. The
longest-lasting effect is achieved by mechanical cleaning;
however, this method is associated with the highest
operational costs. The results obtained make it possible to
justify the selection of an optimal maintenance strategy
for water intake heads, taking into account both technical
and economic efficiency.
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Ilysakos A. B. ObecriedeHne OTKa30yCTOIYNBOCTH
CHICTeMBI 3TTeKTPOCHA0KeHsT aBToMoOmteit // BecTHUK
IpaXIAHCKUX MHXXeHepoB. 2026. Ne 3 (116). C. 153-163.

Kntouesvie cnosa: aBTOMOOVIBHBIN T'eHepPaTop, CUCTe-
Ma 3JIeKTPOCHAOXKEeHVsI aBTOMOOWIIS, PETY/IATOP Halpsi-
JKEHU S, 0TKa30yCTONYMBOCTD, aKKyMYJISITOpPHasi 6aTapest.

BosHUKHOBeHNe HEMCIIPAaBHOCTEN B paboTe CUCTEMBI
3JIEKTPOCHAOKEHNSI aBTOMOOW/IS BeleT K HEIOMTYCTUMBIM
OTKJIOHEHVISIM HampspKeHMst 6oproBoit cetu. Obecneye-
HUe OTKa30yCTOYVBOCTI CHCTEMBI 3JIEKTPOCHAOKEHNS
IpefionaraeT IOJjiep>KaHle TpeOyeMoro ypoBHs Ha-
IIPSDKEHNs] Ha OCHOBe IpeJylaraeMbIX M3MeHeHUIl B KOH-
CTPYKIMM TeHepaTopa U pery/asaTopa HallpsDKeHNs. YcTa-
HOBJIEHO, YTO ITOBbIILIIEHVIe HATIPSDKEHVISI TeHepaTopa IIpu
HeNCIPaBHOCTAX OOMOTKIY CTaTOPa U BBIIPSIMUTETEHOTO
6/10Ka SB/ISIeTCSl CIECTBUEM aIrOpUTMa paboThl pery-
nsiTopa HampsDKeHVsL. [l MCKITIOUeHMsT Ipe3MePHOro
TIOBBIIIEHNSI HAINpsDKeHUsT HeoOXOfuMO, IIOMUMO Ha-
NIPSDKEHNUs] TeHepaTopa, KOHTPOMMPOBATh HaIlpsDKeHNe
6atapen. J[OMOTHNUTENBHBIN KOHTPONIb TOKa BO3OYXKJie-
HUS TIO3BOINUT M30eXKaTh CHYDKEHUS HAIPSDKEHUS ITIpU
YBEIMYEHNN COIPOTUBJIEHUS B Ll OOMOTKM pOTOpa.
BHeceHue V3MeHEHMIT B aITOPUTM pabOThl peryisiropa
HAIIpSDKeHMsI TIOBBICUT OTKa30yCTONYNMBOCTD CHCTEMbI
9JIEKTPOCHAOKEHNS.

Vin.: 6. bubnuorp.: 18 Ha3B.

Puzakov A. V. Ensuring fault tolerance of the
vehicle power supply system. Vestnik grazhdanskikh
inzhenerov - Bulletin of Civil Engineers, 2026, no. 3 (116),
pp- 153-163.

Keywords: automotive alternator, vehicle power supply
system, voltage regulator, fault tolerance, storage battery.

The occurrence of malfunctions in the operation of the
vehicle power supply system leads to unacceptable voltage
deviations in the on-board network. Ensuring the fault
tolerance of the power supply system involves maintaining
the required voltage level based on the proposed changes
in the design of the alternator and voltage regulator. It is
established that an increase in the voltage of the alternator
in case of failures of the stator winding and the rectifier unit
is a consequence of the algorithm of the voltage regulator.
In order to avoid excessive voltage rise, it is necessary to
control the battery voltage in addition to the alternator
voltage. Additional control of the excitation current will
help avoiding voltage reduction with increasing resistance
in the rotor winding circuit. Making changes to the
algorithm of the voltage regulator will increase the fault
tolerance of the power supply system.
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Aopenxun H. A. OpraHN3aliIOHHO-3KOHOMIYe CKUIT
MeXaHN3M HOBbIINeHNs 3P PeKTMBHOCTY peanusamimn
JICII mnpu coOBeplIeHCTBOBAaHMNI CTPOMTEIbHOTO
KOHTpOJIsA // BeCTHMK TpakIaHCKMX VMHXeHepoB. 2026.
Ne 3 (116). C. 164-171.

Kntouesvie cnosa: addexrrBHOCTD peanusanys VICIL,
OPraHN3aLOHHO-9KOHOMUYECKUII MeXaHU3M, CTPOU-
TeJIbHbII KOHTPO/b, WHBECTUIVIOHHO-CTPONUTEIbHbIN
IIPOEKT.

Ilenp mccmemoBaHMsT — pa3paboTKa OpraHU3all-
OHHO-3KOHOMMYecKoro MexaHmsMa (O9M) s IOBBI-
meHVsT 3GPeKTUBHOCTY peanusaliyl MHBECTUIVIOHHO-
crpoutenpHoro npoekta (VICII) mpu coBeplueHCTBOBa-
Huu crpontenbHoro koHTporns (CK). ABrop onmpaercs
KaK Ha PacCMOTPEHHBIVl OIBIT POCCHUICKMX y4YEHBIX U
UCCTIeioBaTeNell MO COOTBETCTBYIOMIEN IpobIeMaTu-
Ke, TaK U Ha COOCTBeHHBIe paHee OITyONMMKOBaHHBIE pa-
60Tel. IIpemyo>keHHBIT OpPraHN3alNOHHO-9KOHOMIYe-
CKMII MeXaHW3M BKJIIOUaeT B ce0s IIeHTpann3MpOBaH-
HyI0 MH(OPMAIVOHHY0 INTaTGOPMY I YIPOI[eHNs
B3alIMOJIEJICTBUSI YYACTHUKOB MPOEKTa, obecIHedeHNs
IIpO3pavHOCTN U (popManmsanuy IporeccoB. B mamb-
HelfllleM HeOOXOfVIMO OL[eHUTDh BIUSHJE TaHHOTO JH-
CTPyMeHTa Ha (IHAHCOBO-9KOHOMITUeCKIe MOKas3aTel
3acTpoIIIIKa.

Vin.: 1. bBubnuorp.: 12 Ha3ss.
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The purpose of the study is to develop an
organizational and economic mechanism (OEM) to
improve the efficiency of implementing investment and
construction projects (ICP) by improving construction
control (CC). The author’s proposal is based on the
experience of Russian scientists and researchers in this
field, as well as on the own previously published works.
The proposed OEM includes a centralized information
platform to simplify the interaction between project
participants, ensure transparency, and formalize the
processes. In the future, it is necessary to assess the impact
of this tool on the financial and economic indicators
of the developer.



