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Cxpsbun I1. B. IIpo6meMaTnKa i MOTEHIMAT TPafo-
cTponTtenbHoro pasputus O6b-Anraiickoro 6acceiiHa
paccenenns // BecTHMK rpa>kJJaHCKUX MHXeHepoB. 2026.
Ne 1 (114). C.5-15.

Kntouesvie cnosa: TpajoCcTpOUTENbCTBO, TEPPUTOPH-
a/bHOE IUIAHUPOBaHME, TeOCTPYKTYpHasl ypOaHUCTHKA,
ypbOonauauadpTHOe IUIAHMPOBaHME, CHUCTEMa paccere-
Hus1, Crbupb.

Ha npumepe O6p-AnTaiickoro 6acceiita pacceneHuns,
PAacIIONOXXeHHOTO B I0XKHOIT yacTyt CHOMpPI, paccMOTPEHbI
HIpo6/IeMBI TPaOCTPOUTEIBHOTO PasBUTHS BaXKHBIX /A
CTpaHbl permoHoB. IIpoBefieH aHanMM3 CTPYKTYPHOTO
CTPOEHNsA CUCTEMBI pacce/eH)s Ha JaHHOJ TeppUTopum,
BbISIBJIEHBI 3aKOHOMEPHOCTHU €€ pasBUTHA, TOIOJIOTMYe-
CKMe 0COOEHHOCTM MCCIeflyeMOoro GacceiiHa, BKIIOYAIO-
I[ETO JIOJIVHBI U y37Ibl, 00beMHEHHbIE B CETh PeKaMU 1
TpaHCIOpPTHBIMK CBs3siMu. OmpeneneHbl GpasoBble 3aKO-
HOMEPHOCTM B IIPOCTPAHCTBEHHOM PasBUTUM CUCTEMBI,
00yCIOBTIEHHbIE JM3MEHEHWUAMHU B TPAHCIIOPTHON ceTu,
KOTOpPbIe OKa3bIBAIOT HEIOCPECTBEHHOE BINUAHNE Ha
KOH(UTypalMio OMOPHOTO KapKaca pacceneHus. Paspa-
6oTaHbl rpaduUdecKue MOJEIN CTPYKTYPHOTO CTPOEHMs
TeppUTOpUIL, HO3BOIAOIINE (OPMATN30BATh HAIPaBIIe-
HIsI BO3MOXKHOTO TIPOCTPAHCTBEHHOro pasButus O6b-
Anrarickoro 6acceiiHa (B OfHOM CIy4ae — L€HTPOCTpe-
MuUTenbHas ypbaHM3aLys, B APYTOM — LeHTPOOeXHas)
U OLIEHUTb BO3MOYKHbIE IIOC/IENCTBIUSA TOTO U IPYroro Ha-
IIpaBJIEHUII pa3BUTHA.

Vin.: 2. Bubnuorp.: 24 Ha3s.

Skryabin P. V. Problems and potential of urban
development of the Ob-Altai settlement basin. Vestnik
grazhdanskikh inzhenerov — Bulletin of Civil Engineers,
2026, no. 1 (114), pp. 5-15.

Keywords: urban planning, territorial planning,
geostructural urbanism, urban landscape planning,
settlement system, Siberia.

The article considers the issues of urban development
of regions important for the country, using the example of
the Ob-Altai settlement basin located in the southern part
of Siberia. An analysis of the structural composition of the
settlement system in this territory was carried out, there
were revealed patterns of its development, topological
features of the studied settlement basin, consisting of
valleys and nodes connected to a network by rivers and
transport links. There were determined phase patterns in

the spatial development of the system due to changes in the
transport network, which directly affect the configuration
of the support frame of the settlement. There have been
developed graphic models of the structural composition
of the territories allowing formalizing the promising
directions of possible spatial development of the Ob-
Altai basin: in one case it is a centripetal urbanization,
in the other it is a centrifugal urbanization. Also, the
study enables to assess the possible consequences of both
directions of development.
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IJgemkxosa K. B. Drampl pasBUTUA U LIEHHOCTHbIE
XapaKTepUCTUKI Cpefbl ye3[HbIX ropomos Bomorop-
CKOIl ry6epHuN // BeCTHUK TIpaK[JaHCKMX MH)XEHEpOB.
2026. Ne 1 (114). C. 16-28.

Kntouesvle cno6a: apXxuTeKTypHO-IIPOCTPAaHCTBEHHAA
cpena, Bomoropckass rybepHusA, mcropuyeckas IUIAHU-
POBKa, TPajIoCTPOUTEIbHBII KapKac MOCeTeHNA.

CraTha MOCBAILIEHA JMCCTIEJOBAaHNIO MICTOPUKO-apXU-
TEKTYPHOTO Pa3BUTHUA Ye3[HBIX IIeHTpoB Bomoropckoii
rybepann. Ommcanbl QakKTOpBI, BAMAWOLIME HA UX ap-
XUTEKTYPHO-IUIAHUPOBOYHYI0 crennéuky. Cucremaru-
3MPOBAHBI OCHOBHBIE IIepHOAbl (GOPMUPOBAHUA aAPXU-
TeKTYPHOJ UJIEHTUYHOCTU M apXUTEKTYPHO-IPOCTpPaH-
CTBEHHOTO O0JINKa, HauMHas C BBEMIEHNUS «Pery/IAPHBIX»
nnaHoB B KoHIle XVIII B. o 1918 . B pesynbrare uccrne-
TOBaHUsA OIpefie/IeHbl OCHOBHBIE 9TAllbl PasBUTUA apXU-
TeKTYPHO-TPajIOCTPOUTEIbHOI CTPYKTYpPhI ye3[JHBIX TO-
POJIOB, ONMCAHBI TUIIOIOTUYECKE TPYIIIBI APXUTEKTYP-
HBIX aHCaMOJIell ¥ IIeHHOCTHBIE KOMIIOHEHTBI CTPYKTYP,
TOKa3aHa 3HAYMMOCTb apXUTEKTYPHOTO Hac/enus rybep-
HMM KaK IIeJIOCTHOTO KYIbTYpHOTo ¢eHoMeHa Pycckoro
Cesepa BonorogunHsl.

Vin.: 6. Bubmuorp.: 20 Ha3B.

Tsvetkova K. V. Stages of development and value
characteristics of the environment of county towns
of the Vologda Province. Vestnik grazhdanskikh
inzhenerov - Bulletin of Civil Engineers, 2026, no. 1 (114),
pp. 16-28.

Keywords: architectural and spatial environment,
Vologda Province, historical layout, settlement’s urban
planning framework.

The article studies the historical and architectural
development of the county towns of the Vologda Province.
Factors affecting their architectural and planning features
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are described. The main periods of architectural identity
and architectural and spatial appearance formation
are systematized, starting with the introduction of
«regular» plans at the end of the XVIII century, up
to 1918. As a result of the study, the main stages of the
development of the architectural and urban planning
structure of county towns have been determined;
typological groups of architectural ensembles and value
components of structures are described; the significance
of the architectural heritage of the province as an integral
cultural phenomenon of the Russian North of the Vologda
region has been substantiated.

VIIK 624.071
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Ilonos B. M., benos B.B., fluxosey, O. A. Biusinue ms-
MEHYMBOCTH JAe(pOPMALVIOHHBIX XapaKTepPUCTUK 6eTo-
Ha Ha HeCYLIYI0 CHOCOOHOCTD BHEIICHTPEHHO CXKATBIX
)Kere300€ TOHHBIX J/IEMEHTOB NP 3HAKOIEPeMEHHBIX
TeMIIEPATYPHBIX BO3AENCTBUAX // BecTHMK rpakmaH-
CKUX MHXeHepoB. 2026. Ne 1 (114). C. 29-43.

Kniouesvie cno6a: IMKIIbI 3aMOPaKVBaHVS U OTTaVBa-
HIIsI, BHELIEHTPEHHO CKATbIil JKe/ie300€ TOHHBDII 37IeMEHT,
mebopMalIOHHbIE XapAKTEPUCTUKIM OETOHA.

B pesynbrare BO3[eiCTBUA 3HAKOIIEPEMEHHBIX TEM-
nepaTyp IPONUCXONUT Jerpajanusa O6eTOHA: yMEHbIIAKOT-
Cs1 €T0 POYHOCTD I MIPefie/IbHbIe OTHOCUTENIbHbIE leop-
Malyu TIPY OCEBOM CXKaTui €,. B Hopmax mpoekTnposa-
HUS IPUHATDI CPETHNE 3HAYEHNUS €,, UTO He TI03BOJIAET
OLICHUTb YPOBEHDb HAJIEKHOCTM HECYIIell CIOCOOHOCTH
BHEIIEHTPEHHO CKaThIX >Xene300eTOHHBIX 3/IEMEHTOB.
BospeiicTBie TOIEpEeMEHHOIO 3aMOPaXWUBAHUSA U OT-
TayBaHMsA OETOHA CHIDKAET YPOBEHb O0eCIeYeHHOCTH
Hecyleil CriocoOHOCTU. BbINoNHeHa OlleHKa BIMAHNA
M3MEHYMBOCTY NIPOYHOCTHBIX 1 Ae(OPMALMOHHBIX Xa-
paKTepucTuK GeTOHa B YC/IOBMAX BO3[ENCTBUSA 3HAKO-
IePeMEeHHBIX TEMIIEPATyp Ha HECYIIYI CIOCOOHOCTD
CKATBIX JKee300€TOHHBIX 3JIEMEHTOB C MCIIO/Ib30BAHMEM
METOJ[OB MaTeMAaTUYECKOI CTaTUCTUKU U AUATPAMMHOTO
MeTOfia pacyeTa TaKyX 37IeMEHTOB.

Tabm.: 4. Vin.: 12. bubmmorp.: 21 Ha3B.

Popov V. M., Belov V. V., Yatskovets O. A. The influence
of the variability of concrete deformation characteristics
on theload-bearing capacity of eccentrically compressed
reinforced concrete elements under alternating
temperature effects. Vestnik grazhdanskikh inzhenerov -
Bulletin of Civil Engineers, 2026, no. 1 (114), pp. 29-43.

Keywords: cycles of freezing and thawing, eccentrically
compressed reinforced concrete element, deformation
characteristics of concrete.

As a result of exposure to alternating temperatures,
there occurs concrete degradation. Its strength and
limiting relative deformations are reduced under axial

compression ¢,. In the design standards ¢, is accepted
as average values, which does not allow assessing the
level of reliability of the bearing capacity of eccentrically
compressed reinforced concrete elements. The effects of
alternating freezing and thawing of concrete will reduce
the level of load-bearing capacity. Using the methods of
mathematical statistics and diagrammatic calculation
for compressed reinforced concrete elements, there has
been made an assessment of the effect of variability in
the strength and deformation characteristics of concrete
under the influence of alternating temperatures on their
bearing capacity.
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Kysueyos A. A., Hlepbunun C. A., Jlanvko C. B., XKem-
uyz06 A. A. TIoBbIlIeHNEe )KeCTKOCTY OCHOBAHMNA CBali-
HOTO (yHJaMeHTa TIPYHTOIlEMEHTHBIMM KOTOHHAMI:
YIICTIeHHOE MOJeNMPOBaHIe M SKCIIepMMEeHTabHaA Be-
puduxanus // BecTHUK rpaXkJaHCKUX MHXeHepoB. 2026.
Ne 1(114). C. 44-54.

Kniouesvie cnosa: apMupoBaHye rpyHTa, CTpyiiHasd 1ie-
MEHTAIVs, IPUBEJEeHHbI MOAY/Ib fedOpMaInu.

PaccMoTpeH crIoco6 MOBBILIEHNST )KECTKOCTIL OCHOBA-
HYIS CBAIHOrO (yHAaMeHTa IIyTeM JIOKJIbHOTO apMUpO-
BaHMA TPYHTA OCHOBAHMA IPYHTOLIEMEHTHBIMY KOJIOHHA-
MU Ha IpUMepe CTPOUTEIbCTBA MHOTOKBAPTUPHOTO JKU-
noro foma. IIpoBefeH aHa/IN3 Pa3MIIYHBIX CXeM MOJEINU-
poBaHuA ycumenus mH3bl rpyHTa B [IK Midas GTS NX.
OrmucaHa TeXHONOIMA 0TOOPA KEPHOB C ITyOMHBI C LIe/IbI0
9KCIIePYIMEHTA/IbHOTO IIOATBEPK/IeHNA IPOEKTHBIX 3Ha-
YeHUIT MOAY/A fedopMaluy IPYHTOLEMEHTHBIX KOJIOHH.
Ommcan MeTop;, pacyeTa IPMBEAEHHOTO MOAYNA Aedop-
MalMy apMMPOBAHHOTO I'PYHTA OCHOBAHMA.

Tabm.: 3. Vin.: 8. Bubmuorp.: 16 HasB.

Kuznetsov A. A., Shcherbinin S. A., Lanko S. V,
Zhemchugov A. A. Increasing the rigidity of a pile
foundation using soil-cement columns: numerical
modeling and experimental verification. Vestnik
grazhdanskikh inzhenerov - Bulletin of Civil Engineers,
2026, no. 1 (114), pp. 44-54.

Keywords: soil reinforcement, jet grouting, reduced
modulus of deformation.

This article discusses a method for increasing the
rigidity of a pile foundation base by locally reinforcing
the foundation soil with soil-cement columns, using the
construction of a multi-apartment residential building as
a case study. An analysis of various modeling schemes for
reinforcing soil pockets was performed using the Midas
GTS NX software package. The technology for retrieving
core samples from depth is described, aimed at the
experimental confirmation of the design deformation
modulus values of the soil-cement columns. A method
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for calculating the reduced deformation modulus of the
reinforced foundation soil is described.

YIK 624.1

DOI10.23968/1999-5571-2026-23-1-55-65

Copoxun B. B., Kontouikos B. B. Uncnennoe Mmogenu-
poBaHMe HaNpPIKEHHO-KeHOPMUPOBAHHOIO COCTOS-
HuA QyHAAMEHTOB 3JaHMIT B 30HE BIUAHNA IOJ3€MHO-
IO CTPOMTENbCTBA // BeCTHUK IpaKIaHCKUX IH)KEHEPOB.
2026. Ne 1 (114). C. 55-65.

Kntouesvie cnosa: oKpyxawlas 3acTpoliKa, BOJOHA-
ChIIIleHHbIe TPYHTHI, IOfI3EMHOE CTPOUTENLCTBO, 30HA
BIMSAHMA, HAIPsHKEHHO-eOPMUPOBAHHOE COCTOSIHIE
OCHOBAHMUIL.

CTpOuTeNnbCTBO B YCTIOBUAX IJIOTHON TOPOJCKOI 3a-
CTPOJIKY COIIPOBOXK/AETCS Pa3BUTMEM NOIOTHUTENTbHBIX
0CaJIoK CYIIeCTBYIOMNX 3faHMIL. 3adacTyio paspaborka
KOT/IOBAaHOB IIPOBOIMTCA B BOJIOHACBIIIEHHBIX T'PYHTaX
U TpeOyeT MPUHSITUSA Mep [0 BOJOIOHIDKEHNIO, YTO BIIe-
4eT 3a 0001 M3MEHeHNe IVMAPOre0IOTNYeCKIX YCIOBUI
IVIOLIAJKM CTPOMUTENbCTBA. IIlpuMBOIMTCA cComocTaBie-
HIe Pe3yIbTaTOB pacyeTa 0CafoK (yHIaMEHTOB 3[aHUI
OKpY>Kalolllell 3acTpOMKM IIpK paspaboTKe KOTIOBaHA
¢ yueroMm 1 6e3 ydueTa BOJOIOHIDKeHUs. VIccmenoBanne
MIPOBOAVIIOCH C IPUMEHEHNEeM aHA/IMTIYECKNX PelIeHn
Y YMCTIEHHOTO MOJIe/TPOBAHN.

Tab6m.: 3. Vin.: 7. Bubnuorp.: 24 Ha3B.

Sorokin V. V., Konyushkov V. V. Numerical modeling
of the stress-strain state of building foundations in the
area of influence of underground construction. Vestnik
grazhdanskikh inzhenerov — Bulletin of Civil Engineers,
2026, no. 1 (114), pp. 55-65.

Keywords: surrounding buildings, water-saturated
soils, underground construction, zone of influence, stress-
strain state of foundations.

Construction in dense urban areas is accompanied
by the development of additional settlement of existing
buildings. Excavation is often carried out in water-
saturated soils and requires dewatering measures, which
leads to changes in the hydro-geological conditions of
the construction site. This article presents a comparison
of the settlement calculations for the foundations of
surrounding buildings during nearby excavation, both
with and without consideration of dewatering. The study
was conducted using analytical solutions and numerical
modeling.

YIK 691.3

DOI 10.23968/1999-5571-2026-23-1-66-74

Ilyxapenuxo 10. B., Ilanmenees . A., JKasopon-
ko8 M. JI. BnusHme [OUCIEPCHOrO0 apMMpPOBaHHUA Ha
NPOYHOCTh GETOHA IPU BBICOKOTEMIIEPATYPHOM Ha-

rpeBe // BecTHUK TIpaX[JaHCKMX WHXeHepoB. 2026.
Ne1(114). C. 66-74.

Kniouesvie cnosa: ¢pubpobeTOH, KOMIIO3UT, JUCIEPC-
HOe apMmpoBaHue, ¢ubpa, BBHICOKOTEMIIEPATYPHBIL
Harpes, IPOYHOCTb.

CraTpsi IOCBAIIEHA WCCIENOBAHMIO BJIMAHUA
CTa/IbHON IIPOBOIOYHON (puOPHI Ha IPOYHOCTHBIE Xa-
PaKTEPUCTUKY MEIKO3epHUCTOrO OeTOHA IIPY BO3Jeli-
CTBUU BBICOKMX TemmepaTyp B 200, 400 u 600 °C. Usy-
YeH XapaKTep M 0COOEHHOCTH MPOIeCCOB Pa3pyIIeHNs
cranednubpobeToHa IMOCIE BBICOKOTEMIIEPATYPHOLO
HarpeBa. Ha 0CHOBaHNU IOJTYYEeHHBIX JJAHHBIX CHeTaH
BBIBOJI O TOM, 4TO HarpeB 6eTOHHBIX 11 PubpobeTOH-
HbIX 06pasnoB o 200 °C OpUBOAKUT K IOBBILIEHNIO
IPOYHOCTM HpPU CKATUM U U3rube, 4T0 0OYCIOBIEHO
aKTUBU3alLMell IMPOLeCCOB TMApATAllUM, IIOBBIIIAIO-
H[MX HPOYHOCTD CLENJIEHNs B 30HE KOHTAKTa CTajIb-
Hoit pubpsl ¢ MaTpunell. [Ipy onpegeneHHOM pacxope
BOJIOKOH MOXKHO 0OecIiedyBaTh IPOYHOCTh MaTepuaa
Ha BBICOKOM YpOBHe jlaxe npu Temmeparype 400 °C.
[Tpn Temmeparypax, 6nuskux Kk 600 °C, mpoucxoguT
yAa/eHne XUMIYeCK) CBSI3aHHOI BOJBI U HapyIIeHNE
CLIeI/IEHNsT CTa/IbHOI (GUOPHI C LIEMEHTHBIM KaMHeM,
YTO MPUBOAUT K CYL[ECTBEHHOMY IIOHVDKEHNIO IIPOU-
HocTy pubpobeTOHA B LIeTIOM.

Ta6m.: 2. Vin.: 8. Bubmuorp.: 16 Ha3B.

Pukharenko Yu. V., Panteleev D. A., Zhavoronkov M. I.
The influence of dispersed reinforcement on concrete
strength under high-temperature heating. Vestnik
grazhdanskikh inzhenerov - Bulletin of Civil Engineers,
2026, no. 1 (114), pp. 66-74.

Keywords:  fiber-reinforced concrete, composite,
dispersed reinforcement, fiber, high-temperature heating,
concrete strength.

This article examines the influence of steel wire
fibers on the strength properties of fine-grained concrete
exposed to high temperatures of 200, 400, and 600 °C. The
nature and characteristics of the destruction processes
of steel fiber-reinforced concrete after being subjected to
high-temperature heating are studied. Based on the data
obtained, it is concluded that heating concrete and fiber-
reinforced concrete samples to 200 °C leads to an increase
in compressive and flexural strength, which is due to the
activation of hydration processes, leading to an increase
in the adhesion strength in the contact zone of the steel
fiber with the matrix. With certain fiber consumption,
it is possible to ensure high material strength even at
temperature of 400 °C. At temperatures close to 600 °C,
chemically bound water is removed and the adhesion of
the steel fiber to the cement stone is disrupted, which leads
to a significant decrease in the strength of fiber-reinforced
concrete as a whole.
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YIOK 691.1
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Xomsaxos A. A., Qomun A. IO., Banowxkos A. E., Xa-
mameanumos A. P. ViccmegoBaHue cTpyKTypsl u pusu-
KO-XMIMMYECKUX CBOVICTB OPraHWYEeCKNX IONUCYIb-
ugoB M GUTYyMIOMMCYTbUEHBIX BKYIIMX Ha MX
OCHOBe // BecTHUK TpaXJaHCKMX MH)XeHepoB. 2026.
Ne 1 (114). C.75-85.

Kniouesvte cnosa: cepa, 6urym, cepobutyMm, MOMN-
cynbduabl, achanbToOeTOH.

ViccnenoBaHbl IPOAYKTHl B3aUMOZEICTBISA CepBl CO
CMeCbIO BBICIIMX SKMPHBIX KMCIOT ¥ HONUITUIEHIIONMN-
aMMHaMM. YCTQHOBJIEHO, YTO IIOTyYeHHbIe MaTepuasbl
IIPOABJAIOT CBOJMCTBA 37aCTOMEPOB IIPUM HOPMaslb-
HBIX YC/IOBMAX U TepPMOIUIACTOB IIPU HAarpeBaHUU [0
100-140 °C. MUKpOCTPYKTypa HOBBIX BELeCTB MMeeT
aMOp(HO-KPUCTAINIECKNIT XapaKTep, a XUMMIIeCKUI
COCTaB CONEPXXNUT COENUHEHMs C IOMUCYIb(UIHBIMM
¢dparmeHTaMu ¥ HenJeHTUPUIMPOBAHHBIE KPUCTATI-
jmndeckue U aMopgHble BelllecTBa. BBefeHMe mpopyk-
TOB B3aMIMOJEIICTBYS B HEPTAHOI OUTYM B KONMUYIECTBE
5 Mac.% MO03BOMAET HOMYyYUTb HOBBIE CepOCOfeprKallye
BSDKYIUe JIA HOPOXHBIX acanbTobeToHOB, ob6maza-
omye OOJbIIeNl TePMOCTAOMIPHOCTBIO IIPU BBICOKMX
IIOJIO>KUTEIbHBIX TeMIIepaTypax B CPaBHEHNUH C U3BECT-
HBIMY «CEPOOUTYMHBIMI» BSDKYIIMMU UIM YUCTHIM O1-
TYMOM.

Tabm.: 3. Vin.: 6. Bubmumorp.: 30 Ha3B.

Khomyakov A. A., Fomin A. Yu., Vandyukov A. E.,
Khamatgalimov A. R. Investigation of structure and
physicochemical properties of organic polysulfides and
bitumen polysulfide binders based thereon. Vestnik
grazhdanskikh inzhenerov - Bulletin of Civil Engineers,
2026, no. 1 (114), pp. 75-85.

Keywords: sulfur, bitumen, serobitumen, polysulfides,
asphalt concrete.

The article presents the results of study of reaction
products of sulfur with a mixture of higher fatty acids and
polyethylenepolyamines. It was found that the resulting
materials exhibit elastomeric properties under normal
conditions and thermoplastic properties when heated to
100-140 °C. The microstructure of the new substances
is amorphous-crystalline, and the chemical composition
contains compounds with polysulfide fragments and
unidentified crystalline and amorphous substances. Using
the reaction products into petroleum bitumen at a rate of
5 % by weight allows for the production of new sulfur-
containing binders for road asphalt concrete, which exhibit
greater thermal stability at high positive temperatures
compared to known «sulfur-bitumen» binders or pure
bitumen.

VIK 628.2

DOI 10.23968/1999-5571-2026-23-1-86-96

JIio Xao, Kyopsisuyes A. B., llabanun B. B. Viccemgo-
BaHIe BBIfICICHNA CEPOBOOPOa B MepeNagHOIl max-
Te CO CTYNEeHYAThIM IafiecHIeM MOTOKA CTOYHBIX BOT //
BecTHUK TpakmaHCKMX WI>KeHepoB. 2026. Ne 1 (114).
C. 86-96.

Kntouesvie cnosa: KaHaMM3aI[MOHHBIE Ta3bl, CEPOBOJIO-
pox, mepemnajiHas maxTa, Koadduument macconepenadn,
YICTIEHHOE MOZIeNNMpOBaHue.

MccnenoBan 1 mpoaHanM3MpoBaH Ipoliecc ferasa-
[ TIOTOKA CTOYHBIX BOJI B BePTUKA/IbHBIX MIAXTAX C IO-
MepEeYHBIMY TIEPEKPBITUAMY, 110 KOTOPBIM IIPOMCXOAUT
CTyIleHYaToe IajieHNe MOTOKa. [l 3TOro BBLINOTHEHO
MOJieIpOBaHMe B mporpaMMHoM obecrredeHnu ANSYS
C IpUMeHeHNeM CTaHAAPTHOI MOAEIN TypPOYIeHTHOCTI
k-& u meTona Jitnepa fyisi MHOrO(da3HbIX ITOTOKOB, YTO
IIO3BO/IM/IO CMOJENMPOBATh PabOTy IIAXThI M OIIpefie-
JINTh TIApaMeTpbl BBICBOOOXKJEHMUS CEpOBOOPORA M3
pes3y/nbTaToB YMCIEHHOTO 3KcIepruMeHTa. Kpome aro-
rO, BBIIOTHEH /1a00PAaTOPHBIN IKCIIEPUMEHT, KOTOPBII
MO3BONMMJI OLIEHUTb BIMAHME KOHCTPYKLMM IIAXThl Ha
IpollecC BbIfle/IeHNsA CepOBOROPOJAa, C MCIOIb30BAHMU-
eM ¢usnmueckoit Momenu B Macurrabe 1:60. Pesynbrars
9KCIEPUMEHTOB MOKa3anu, 4To KoadduimeHT maccore-
penadn cepoBOFOPOJa B BEpTUKANBHON IIAXTe CO CTY-
IIeHYaThIM IIafleHueM II0TOKa cocTaBiageT oT 0,06x1077
7o 25,31x107 mr/c. Ilony4yeHHble JaHHbIE MOTYT MIMETb
IpaKTHYecKoe MpUMeHeHre NP pa3paboTKe MEeTONOB
[peOTBpaleHNsI BBIOPOCOB BPEIHBIX Ta30B B CUCTEMAxX
BOJIOOTBEJCHIIA.

Tabm.: 2. Vin.: 12. Bubmuorp.: 22 HasB.

Liu Hao, Kudryavtsev A. V., Shabalin V. V. Study
of hydrogen sulfide emission in a baffle vertical
shaft with a stepwise wastewater flow drop. Vestnik
grazhdanskikh inzhenerov - Bulletin of Civil Engineers,
2026, no. 1 (114), pp. 86-96.

Keywords: harmful gases, hydrogen sulfide, baffle
vertical shaft, mass transfer coeflicient, numerical
simulation.

This paper examines and analyzes the process of waste
water flow degassing in vertical shafts with transverse
overlaps, through which a stepwise flow drop occurs. For
this purpose, modeling was performed in the ANSYS
software using the standard k—¢ turbulence model and the
Euler method for multiphase flows, which made it possible
to simulate the operation of the shaft and determine
the parameters of hydrogen sulfide emission basing on
the results of the numerical experiment. In addition,
a laboratory experiment was performed to evaluate the
effect of the shaft design on the hydrogen sulfide emission
process using a 1:60 scale physical model. According to
the experimental results, the mass transfer coefficient of
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hydrogen sulfide in a vertical shaft with a stepwise flow
drop ranges from 0,06x107 to 25,31x107 mg/s. The data
obtained can have practical application in the development
of methods for preventing emissions of harmful gases in
wastewater disposal systems.
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Mayuti B. C. YToYHeHIe pacyeTHBIX IMAapaMeTpOB
TPYHTOB OTKOCOB C€PBIM PENAIMIOHHBIM aHANN30M //
BecTHUK rpakpmaHCKMX uiKeHepoB. 2026. Nel (114).
C.97-108.

Kniouesvie cno6a: ononsenb, OTKOChI, CEPbIil pesALu-
OHHBIV aHA/IN3.

[IpoBeneHO reoTeXHMYECKOe OOCIeOBaHIe aBapUil-
HOTO y4acTKa Ha Tpacce aBTOMOOMIBHOI goporn M-7
«Bonra». YcTaHOB/IEHBI IPUYMHbBI ¥ MEXaHU3M Pa3BUTUA
OTOJI3HEBBIX flepopMalmit OTKOCOB. BbIsABIEHO crcTeMa-
TUYECKOE PACXOXKJEHME MEXJIY pacueTHbIMU Koaddu-
LVIEHTaMI YCTOMYMBOCTY ¥ (aKTNIECKMM COCTOSHMEM
ob6bekra. IlokasaHO, YTO MeTOJ, Ceporo PeALMOHHOrO
aHamsa (GRA) mos3BoO/IsgeT KOMMYECTBEHHO PaHXUPO-
BaTb (HaKTOPbI BAUAHNA (IIPOYHOCTHDIE XaPAKTEPUCTUKH
110 C/IOSIM, YPOBEHb IPYHTOBBIX BOJL) U BBISAB/IATH HabO-
Jlee KpUTHYECKIe apaMeTpsl. PazpaboTana 1 anpobupo-
BaHa METOAVKA YTOYHEHMA PACYETHBIX NTAPAMETPOB OT-
KOCOB, KOTOpasi I03BO/IM/IA 0OOCHOBATDb 1 PeaIn30BaTh
PaLMOHATIbHBIN KOMIUIEKC 3alTHBIX MEPOIIPUATUIL.

Tabm.: 2. Vin.: 5. Bubnmorp.: 13 Hass.

Matsiy V. S. Refinement of design soil parameters
for slopes' soil using Grey Relational Analysis. Vestnik
grazhdanskikh inzhenerov - Bulletin of Civil Engineers,
2026, no. 1 (114), pp. 97-108.

Keywords: landslide, slopes, Grey Relational Analysis
(GRA).

A geotechnical survey was conducted at an emergency
section of the M-7 «Volga» highway. The causes and
mechanism of landslide-induced slope deformations
were established. A systematic discrepancy was identified
between calculated stability factors and the actual
condition of the structure. It has been demonstrated
that the Grey Relational Analysis (GRA) method allows
for the quantitative ranking of influencing factors
(strength characteristics by layer, groundwater level)
and the identification of the most critical parameters.
A methodology for refining slope design parameters has
been developed and tested, which enables the justification
and implementation of a rational set of protective measures.
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3amoma T. H., Cmemana C. A., Jlowakos A. C. Bei6op
OCHOBHBIX IAPAMETPOB /1A KOHTPO/IA COCTOSAHNSA MacC-

Ja B Ipolecce SKCIUTyaTanuy aBTroMo6ms // BectHnk
TpaXJAaHCKUX MH>KeHepoB. 2026. Ne 1 (114). C. 109-115.

Kniouesvie cnosa: TexHudeckoe 00CIy>KUBaHMe U pe-
MOHT, MHTEHCHBHOCTb M3HAIIVBaHNSA, TPaHCIIOPTHbBIE
CpefcTBa, HOTOK OTKA30B, Pecypc.

PaccMoTpeHBI METOABI KOHTPOJISI MOTOPHOTO Mac-
Jla B Ipoliecce SKCIUTyaTanuy aBToMoOwmnd. Ilpennioxen
HOBBIJI ITOAXOZ K OLleHKe CHIDKeHMs PaboTOCIOCOOHO-
CTV JBUTATE/IA: IYTeM KOHTPOJIA KOHIIEHTPAL[MY MeTasl-
JIOB JieTajlell OCHOBHBIX COIpPSDKEHMII, IONAJaIoIMX B
Macjio, YTO fIaeT BO3MOXKHOCTDb OIIpefe/siTh M3MeHeHIe
VMHTEHCVBHOCTU M3HALIVBAHMA TPYLUXCA IOBEPXHO-
creit. OmpesiesieHo, YTO MHTEHCHBHOCTb M3HAIIMBAHUA
OONBUINHCTBA [leTaell (B Ipemenax OXHOM CMEHBI Mac-
JIa) MMeeT NMHENHbIN XapaKTep, M TONbKO IOBbIIIEHE
KOHLIEHTPAlUV aIIOMUHVA U >Ke/le3a B MOTOPHOM Mac-
Jle 9KCIIOHEHI[MA/TbHO. 3HAYUTETbHOE IIOBBIIIEHNE VH-
TEHCUBHOCTY HONAJIaHVsI 3TUX METa/JIOB B MOTOpPHOE
MAac/Io CBUAIETENIbCTBYET O HEOOXOAMMOCTH €TI0 3aMeHBL.
[TosToMy HEOOXOVIMO KOHTPOIUPOBATh KOHLIEHTPALIMIO
QIIOMMHISA U XKejle3a B PeKMMe PeasbHOTO BPeMeHU, 4TO
Ha IpaKTUKe II03BOJINT BHEAPUTb WHTE/UIEKTYa/IbHYIO
CHCTEMY TEeXHMYECKOTO OOCTY)XVBAaHUA M 3HAYUTETBHO
HOBBICUTD TEXHIKO-9KOHOMIYECKIe TIOKAa3aTe/y SKCIITY-
aTanuu aBTOMOOUIIEIN.

Tabm.: 2. Vin.: 2. Bubnmorp.: 12 Hass.

Zamota T. N., Smetana S. A., Loshakov A. S. Selection
of the main parameters for oil condition monitoring
during vehicle operation. Vestnik grazhdanskikh
inzhenerov - Bulletin of Civil Engineers, 2026,no. 1 (114),
pp. 109-115.

Keywords: maintenance and repair, wear rate, vehicles,
failure rate, resource.

This article discusses the methods of engine oil control
during vehicle operation. A new approach is proposed
to assess the reduction in the engine performance: by
monitoring the concentration of metals of the parts of
the main interfaces that get into the oil, which makes it
possible to determine the change in the intensity of wear
of rubbing surfaces. It is determined that the wear rate
of most parts (within one oil change) is linear, and only
an increase in the concentration of aluminum and iron
in engine oil is exponential. Therefore, it is necessary to
control the concentration of aluminum and iron in real
time, which in practice will make it possible to introduce
an intelligent maintenance system and significantly
increase the technical and economic performance of
vehicles.
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Pegepamei

>KeHuA myTeM gereKyy TC v ML y9aCTHUKOB JOPOXK-
HOTO ABIDKeHN:A // BeCTHUK Tpak[JaHCKUX MHXKEHEPOB.
2026.Ne 1 (114). C. 116-124.

Kntouesvie cnosa: TpaHCIIOPTHOE CPEACTBO, ZOPOKHO-
TPAHCIOPTHOE IPONCIIECTBME, 0E30HaCHOCTh JOPOXK-
HOTO JIBYDKEHNA, HEeTEKUMs JIUI], IpaBUlIa JOPOXKHOTO
IOBIVDKEHM A, MHTE/NIeKTyalbHble TPAHCIOPTHBIE CUCTEMBI,
UCKYCCTBEHHBIN MHTEIIEKT.

PaccmarpuBaeTcsa KOMIUIEKCHBIN OAXO[, K ITOBbILIE-
HUI0O 06e30MacHOCTY JOPOXKHOTO JIBVDKEHNSI Ha OCHOBE
CUCTEM aBTOMAaTU3VMPOBAHHOTO KOHTposnA. [Ipoananm-
3MPOBaHBI 3a/1a4M JeTeKI[MM TPAaHCIIOPTHBIX CPEfICTB U
ML YYACTHUKOB [OPOXXHOTO MBVDKeHMs (BOZUTENIEN,
HeNIeXON0B) KaK KJII0YeBOTrO 3JIeMEeHTa JIJIS IPeyIpeK-
IeHNA aBapMITHBIX cuTyanuil. B pabore omucaHbl npu-
MeHsieMble aJITOPUTMBbI KOMITBIOTEPHOTO 3peHust (BKITIO-
vyasgs YOLO), MeTofMKa MHTETPaLUM C CUCTEeMaMI IIOMO-
iy Bogutenio (ADAS), a Takke MeXaHU3MBbI POPMUPO-
BaHUS T0OKa3aTeIbHOTO MeMaINlOTOKa U aHATUTUKY JIJIs
nocnenytomero aHanmsa JTII. IlpencraBneHsl pe3ymb-
TaThl TECTUPOBAHNA, apXUTEKTypa IMPOrpaMMHO-aIIIa-
paTHOrO MPOTOTUIIA U MpaKTUYeCKUe peKOMEeHAALN
no BHegpeHmio cuctembl. Oco6oe BHUMaHUE Y[elIeHO
OLleHKe IOTeHI[Ma/IbHO 3P GeKTUBHOCTY PeLIeHN JIA
CHIDKEHUS aBapUITHOCTI U Y4eTy peasbHbIX OTrpaHIde-
HUIT IPY 9KCIITyaTal .

Vin.: 4. Bubnuorp.: 18 Ha3s.

Ulinets 1. A., Kushchenko L. E., Kushchenko S. V.,
Koroleva L. A. Improving road safety by detecting
vehicles and road traffic participants. Vestnik
grazhdanskikh inzhenerov — Bulletin of Civil Engineers,
2026, no. 1 (114), pp. 116-124.

Keywords: vehicle, road traffic accident, road traffic
safety, face detecting, traffic rules, intelligent transport
systems, artificial intelligence.

The paper considers an integrated approach to
improving road safety based on automated control
systems. The tasks of detecting vehicles and faces of
road traffic participants (drivers, pedestrians) as a key
element for emergency prevention are analyzed. The
applied computer vision algorithms (including YOLO),
the methodology of integration with driver assistance
systems (ADAS), as well as the mechanisms for
generating evidence-based media stream and analytics
for subsequent analysis of accidents are described. The
results of testing, the architecture of the software and
hardware prototype and practical recommendations for
the implementation of the system are presented. Special
attention is paid to assessing the potential effectiveness
of the solution for reducing accidents and taking into
account the real limitations during operation.
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Katicmprokos C. A. MopenupoBaHue ce6ecTONMOCTH
peanu3anuy feBeIoNepCcKIX IPOEKTOB B >KIIMIHOM
CTPOUTENbCTBe // BeCTHMK TPaXIAaHCKMX MHXKEHEpPOB.
2026. Ne 1 (114). C. 125-135.

Kntouesvie cn06a: [eBENONIMEHT, XWINIIHOE CTPOU-
TE/IbCTBO, PErpecCHOHHOE MOJEMNMpOBaHue, cebecTon-
MOCTb, CPOKM peai3alyi, IPOrHO3MPOBaHIe, MHBECTH-
IIVIOHHO-CTPOUTEIbHBII IIPOEKT.

B crarbe paccMOTpeHBI MOAXOAbI K IPOTHO3MPOBA-
HUIO Ce6eCTOMMOCTH U CPOKOB peajnsaluyl feBeonep-
CKUX IIPOEKTOB YKIJION HEIBVKVIMOCTY C MCIIO/Ib3OBAH -
eM perpecCcroHHOro MofenupoBanysi. Ha ocHOBe saMmu-
PUYECKUX JaHHBIX 1O 40 IIPOeKTaM MHOTOKBapTUPHBIX
sxubix fomos Cankr-Iletep6ypra paspaboTaHa u ampo-
OupoBaHa MOJENb OLEHKU YHEIbHONM Ce6ecTOMMOCTI
cTpouTenpcTBa 06bekTa. B KavecTBe HakTOPOB MCIO/b-
30BAJIICh CTPOUTENbHBIE U TEXHUKO-9KOHOMUIECKIE TTa-
paMeTpsl 3TaHUIL: CTPOUTENbHBIN 06BEM, TIOAAb 37a-
HYIS, 9TaXKHOCTD, 00BEM No3eMHOIT yacTu. [IpuMenenne
MHO>KeCTBEHHOII IMHEIHOI perpeccuyt MOo3BOMNIIO TTOTY-
YUTh BBICOKME 3HAUYEHMs KPUTEPUEB TOUYHOCTV MOZEIN
(R?* = 0,85; MAPE=1,75 %), 4T0 flefiaeT paspaboTaHHbIE
3aBUCUMOCTM IIPUMEHVIMBIMU JyIA OLIEHKV 3aTpar Ipo-
eKTOB Ha IIpelbIHBECTUIVOHHOI cTagun. IIpoBepeHO
COTIOCTaB/IeHNE TIOJTYYEHHBIX PE3Y/IbTATOB C 3aPyOeXKHbI-
MU VICCTIe{OBAaHMAMM, OCHOBAaHHBIMI Ha METOJAX MCKYC-
crBenHoro mHTemtekta (ANN, LASSO, RandomForest).
IToxasaHo, YTO IIpK OrpaHNYEHHOM 00BEMe JAaHHBIX per-
peccroHHble Mofieny 06eCeInBaT COMIOCTABIUMYIO TOY-
HOCTb, COXPaH:AA IIPY 3TOM VHTEPIPETUPYeMOCTb I aHa-
JINTUYECKYI0 IPO3PavyHOCTb. I[IpakTuyeckoe 3HaueHue
VICCTIEOBAHNS 3aK/II0OYaeTCsl B BO3MOXKHOCTHU MCIIO/Ib-
30BaHMs pa3pabOTaHHBIX Mofenelt mpu GOpMUPOBAHUN
OI0/1XKeTa IIPOEKTOB XIMINIHOTO CTPOUTENbCTBA.

Ta6m.: 4. Vin.: 3. Bubmuorp.: 12 Ha3B.

Kaistryukov S. A. Modeling the cost of implementing
development projects in housing construction. Vestnik
grazhdanskikh inzhenerov - Bulletin of Civil Engineers,
2026, no. 1 (114), pp. 125-135.

Keywords: development, residential construction,
regression modeling, cost estimation, project duration,
forecasting, investment and construction project.

The article discusses approaches to forecasting the
cost and timing of implementing residential real estate
development projects using regression modeling. Based
on empirical data on 40 projects of multi-apartment
residential buildings in St. Petersburg, there has been
developed and tested a model for estimating the unit
cost of facility construction. The construction and
technical and economic parameters of the buildings
were used as factors: building volume, building area,
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number of floors, volume of the underground part.
The use of multiple linear regression allowed obtaining
high values of the accuracy criteria of the model (R?
= 0,85, MAPE=1,75 %), which makes the developed
dependencies applicable for estimating the costs of
projects at the pre-investment stage. The results obtained
were compared with results inforeign studies based on

artificial intelligence methods (ANN, LASSO, Random
Forest).It is shown that with a limited amount of data,
regression models provide comparable accuracy while
maintaining interpretability and analytical transparency.
The practical significance of the research lies in the
possibility of using the developed models when forming
the budget for housing construction projects.



