Pegepartsi

YIOK 711.4-112

DOI 10.23968/1999-5571-2023-20-3-5-15

Monomxosa E. I. ApXxuTeKTypa M yIpaBleHNe pe-
cypcamu. PasBurne 3acrpoiiku [IBopuoBoit HabGepex-
Hol1 B IleTpoBcKyro 3moxy // BeCTHUK Ipa>kKlaHCKUX MH-
»KeHepoB. 2023. Ne 3 (98). C. 5-15.

Kntouesvie cnosa: apxutexTypa neTpoBckoro CaHKT-
[Terep6ypra, 3eM/IeNONb30BAHIE ¥ WMHBECTULNY, MaT-
TepH, 9BOJIOLNA TOPOJCKOI 3aCTPOMKIL.

HanpotskeHnn MHOTHX JIeT OCHOBHOE BHYMAaHUe MICCTIe-
JiOBaTesIert 6bIIO IIPUKOBAHO K VICTOPUKO-XY0XKECTBEHHOMY
Hacnenuio CankT-IleTepOypra, 1 HOBYI0 HHGOPMALNIO 06
apXUTEKTYPHO-TPafloCTPOUTEIHBHOM PasBUTUM TOPOJa Jia-
BaJIM MICCTIEIOBAHN, CBA3aHHbIE C OXPAaHON COXpaHMBIIX-
€Sl ICTOPMYECKNX MOoCcTpoeK. CBeleHNsA O HaYaIbHOM 9Ta-
ne ypbaHusaumy ropofa MposiB/sUIICh IpK paspaboTKax
B CMEXXHBIX 00/1aCTAX HAayKM (MCTOPUY, SKOHOMMUKE, TATe-
paTypoBefeHN Y, II0YBOBEAEHNUI U TUAPOrpaduu 1 fip.), HO
BBIsIB/ICHHbIE TaHHbIE He CUCTEMATVM3VPOBAHBI 11 pa3bpo-
caHbl 110 OTHENIbHBIM NyOnuKanuaM. B maHHOI crarbe C
Y4eTOM IIOTIOXKEHMIT S9KOHOMIYecKoit reorpadum opmu-
poBasue 3actpoitku CankT-IleTepOypra paccMaTpuBaeTCs
KaK 4acTb IIPOIiecca 110 MOBBIIIEHNIO MHPPACTPYKTYpHOI
OCHaIIleHHOCTU Tepputopuii B fienbre Hebl. IloguepkuBa-
€TCsI, YTO AVMHAMIYHAS SBOIOLIS JKIION 3aCTPOIIKY ObIIa
00yC/IOB/IeHa MOBBILIEHVEM YPOBHS MHBECTULIMIL U BO3-
TeJICTBYEM Pa3BUBAIOLIENICA CCTEMBI 3€MJIETIONIb30BaHNA.
Ha KOHKpeTHBIX NIpyMepax IeMOHCTPUPYETCS MepeXof, OT
MIMOHEPHOTO 3Talla OCBOEHUA K PEKOHCTPYKTUBHOMY M
OIpefieNAeTCA PONb OpraHU3aIIOHHO-9KOHOMIYECKUX
pbI4aroB B GOPMUPOBAHNY OCHOBHBIX MOP(OTHUIIOB XI-
noit 3acTpoiiku. OcobeHHOCTM ypOaHM3aLUK B paHHEM
Cankr-Iletepbypre paccMaTpyBalOTCA Ha IIpUMepe 3a-
CTPOVIKM IKHOrO Gepera HeBbl, Ie LielleBble YCTaHOBKM
OTYET/INBO NMPOSABMINCH CPa3y C HauajoM OCBOEHMUA Tep-
putopun. IIpoBeneHHbIN aHANN3 pa3BUTUA 3aCTPOIIKM Ha
6eperoBoit 1osoce BOCTOUHee AMIpaTelicCTBa IIOKasarl,
470 1703-1715 IT. MO’KHO CUMTATD IMMOHEPHBIM IIEPUOJLOM
OCBOEHIIsI TepPUTOPUM, VI BBIBII OCHOBHBIE YEPThI 3TOTO
JTarmna.

Ta6m.: 1. VIn.: 6. Bubnuorp.: 14 Ha3s.

Molotkova E. G. Architecture and resource
management. The development of the Palace
Embankment in the Petrine era. Vestnik grazhdanskikh
inzhenerov - Bulletin of Civil Engineers, 2023, no. 3 (98),
pp. 5-15.

Keywords: St. Petersburg architecture of the Petrine
era, land use and investment, pattern, urban development
evolution.

For many years, historical and artistic heritage of
St. Petersburg has been the main object of researchers’
scientific interest. New information about the architectural
and urban development of the city has been provided by
studies related to the protection of surviving historical
buildings. Information about the initial stage of the
urbanization of the city appeared during developments
in related fields of science (history, economics, literary
criticism, soil science and hydrography, etc.), but the data
revealed are not systematized and are scattered among
individual publications. In this article, taking into account
the provisions of economic geography, the formation of
St. Petersburg development is considered as part of the
process of improving the available infrastructure of the
territories in the Neva Delta area. It is emphasized that the
dynamic evolution of residential development was due to
an increase in the level of investment and the impact of an
evolving land use system. Specific examples demonstrate
the transition from the pioneer stage of development to
the reconstruction stage development, and the role of
organizational and economic levers in the formation
of the main morphotypes of residential development is
considered.The features of urbanization in early period of
St. Petersburg existence are considered on the example of
the development of the southern bank of the Neva, where
the target settings were clearly manifested immediately
with the beginning of the development of the territory.
The implemented analysis of the building development
on the coastal strip to the East of the Admiralty reveals
the main features of the period from 1703 to 1715 and
shows that it can be considered a pioneer period in the
development of the territory.
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Ine6os . A., Acmaxos V. B. MeTtop, n-IMHeiHbIX
KOMIIOHEHTOB [yl aHA/IN3a HanpspKeHHO-gedopMu-
poBaHHOrO coCTOsIHMA (IAaHLEBBIX COEIVMHEHMIT
CTa/IbHBIX CTPOMTENbHBIX KOHCTpyKImii// BecTHmx
TPOKIAHCKUX NHXeHepoB. 2023. Ne 3 (98). C. 16-24.

Kniouesvie cnosa: ¢raHieBble COENMHEHUs, CTajlb-
Hble KOHCTPYKLMM, KOMIIOHEHTHBI/I MeTOf, INPY>XVH-
Hble KOMIIOHEHTBI, #-JIMHEHble KOMIIOHEHTBI, MOV~
dbunypoBaHHasl >KeCTKOCTb, KO3()PUIIMEHT >KeCTKOCTH,
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yIOpyromiacTudeckas pabora, MOJeNb HAIIPsXKeHHO-
eOpMMUPOBAHHOTO COCTOSIHMSA, 06a30Bast MOJENDb Y37Ia,
MeTOf IepeMEeHHBIX IIapaMeTPOB YIPYTOCTIH.

PaccMaTpmBaiTCs OCHOBHBIE TPOGIEMBI  KOMIIO-
HEHTHOTO MeTOjja, peann3oBaHHOro B EBpokone 3, u
IpefIaraloTcsl MOAXOABl K YCTPAaHEHMUIO CYIIeCTBYIO-
I[MX HEZOCTATKOB: JMCCIERAYETCsI BO3MOXKHOCTD BBefe-
HIUS JIOIOJIHUTE/NbHBIX H-TMHENHBIX KOMIIOHEHTOB, B
MOCTATOYHOI CTEINEeHM TOYHO OIMCHIBAIOUINX ITOBENe-
Hiye (IaHIEBOTO COENVHEHNs JI/Isl Pa3IMYHBIX CTaWIA
HaIlpsDKEHHO-1e(OPMIPOBAHHOTO  COCTOSHMA  y3JIa.
OmpepeneHpl KIOYeBble ACHEKTBI ¥ MPUHIUIBI MO-
IeMMPOBAHNS Y3/IOBBIX COENMHEHWIT C IPUMEHEHUEeM
N-JNHEHBIX KOMIIOHEHTOB, BKIIIOYAsl CTPYKTYPY KOM-
[TOHEHTOB, METOJbI X MOJIeTMPOBaHMs. BbIIOTHEH aHa-
713 paboTbl HOBOJ PacYeTHOI MOJEIM CUCTEMBI, I10-
CTPOEHBI TEOpeTUYeCKIe AMATPAMMBI «yCUIe-TIepeMe-
menne (F-8) n-IuHENHBIX KOMIIOHEHTOB 1 JYarpaMMbl
«M3TUOAIOMINIT MOMEHT—YTOJI IOBOpoTa (M-¢) a4 y3na
C N-MHETHBIMY KOMIIOHeHTaMM. [IpoBeleH YMCIEHHbII
9KCIIEPUMEHT I10 MOJe/IPOBAHNIO TUIIOBOTO y3/Ia U BbI-
IIOJTHEHO CpaBHEHME MTOTYYeHHBIX PE3Y/IbTaTOB C Teope-
TUYECKVMI IIPEIIOCHUIKAMIL.

Vin.: 5. bubmorp.: 10 HasB.

Glebov E A., Astakhov I. V. N-linear component
method for analyzing the stress-strain state of flange
joints of steel building structures. Vestnik grazhdanskikh
inzhenerov - Bulletin of Civil Engineers, 2023, no. 3 (98),
pp. 16-24.

Keywords: flange joints, steel structures, component
method, spring components, n-linear components,
modified stiffness, stiffness coefficient, elastic-plastic
performance, stress-strain state model, basic node model,
method of variable elasticity parameters.

The article discusses the main problems of the
component method implemented in Eurocode 3 and
offers approaches aimed at eliminating the existing
shortcomings. The authors investigate the possibility
of introducing additional n-linear components that
sufficiently accurately describe the behavior of the flange
joints for various stages of the stress-strain state of the
connection. The key aspects and principles of modeling
nodal connections using n-linear components, including
the structure of components, methods of their modeling,
are determined. The analysis of the performance of the
new computational model of the system is carried out,
theoretical diagrams of «force-displacement» (F-0) of
n-linear components and diagrams of «flexing moment-
angle of rotation» (M-¢) for a node with n-linear
components are constructed. A numerical experiment
on modeling a typical node is carried out and the results
obtained are compared with theoretical prerequisites.
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Kamenes V. B. Bepupukanysa MaTeMaTn4ecKoil Mo-
mem AeOpMUPOBAHHOIO COCTOSAHWA LVIMHApIIYe-
cknx CLT-maHened // BeCTHMK Ipa’kIaHCKUX VHXKEHe-
poB. 2023. Ne 3 (98). C. 25-32.

Kntouesvie cnosa: munuuagpuyueckme maHemn, CLT,
reoMeTpuyeckas HeIMHENHOCTDb, (YHKIVMOHAI IIOTHOM
HOTEHIMAIbHO 9Hepruu fedopmanny, Bepudmxarys,
MHOTOCIIOIHBIE 06OTOUKIL.

Bepudnuupyercs paHee MpeinoXXeHHAs aBTOPOM
MaTeMaTydeckas MOJellb VICCIe[OBaHMUA AepopMupo-
BAaHHOTO COCTOSIHMSI MHOTOC/IOVMHBIX IVUIMHAPUYECKIX
naseneit u3 CLT. [l 3TOro cpaBHUBAIOTCA Pe3y/IbTATh
pacdera IO aBTOPCKOII MOJie/iu TpeX 0060/I0ueK pasind-
HOJI TeOMEeTPYM, BBITIOTHEHHBIX 13 PA3HOTO YMCTIA CTIOEB,
C pesy/nbTaTaMy pacdeTa TaK/MX KOHCTPYKIMIA, ITOTy4eH-
HpiMu B IIK «JIupa-CAIIP». KoHcTpykumm 3akperneHsl
110 KOHTYPY IIAPHUPHO-HENO/IBVYKHO U HAXOJVIUCD IIOf
IeCTBUEM HEOOMbBIION pPaBHOMEPHO pacIpene/ieHHO
HOIIePEeYHOl HATPY3KV, HOIyCKalolleil HauOoIbIue
nporu6sl maHenu He 6omee 2 MM. CpaBHeHue gedopmiu-
POBAHHOTO COCTOSIHMA NPOBOAVUIOCH MO HAaMOONbIIEMY
nporu6y 1 mporudy B LieHTpe 000/I0UEK, a TAKXe 110 (Hop-
Me fedOpMUPOBAHHOTIO COCTOSAHNA KOHCTpYyKumit. Taxoke
VICCTIEIOBAHO BIMsAHNE YMCIa QPYHKIUI B paslIoXeHUN B
MeTofe Putija Ha TOYHOCTD NpeIoKeHHON MaTeMaTiye-
ckoit momenu. [TokasaHo, 4To mpu 16 u Gomee YreHax B
PasyIoKeHNM IIOTPeIIHOCTh pacyeToB Iporubda B CpaBHe-
Hun ¢ IIK «JInpa-CAIIP» He npesbintaer 10 %.

Tabm.: 3. Vin.: 4. Bubmuorp.: 20 Ha3B.

Kamenev I. V. Verification of the mathematical model
of the deformed state of cylindrical CLT-panels. Vestnik
grazhdanskikh inzhenerov — Bulletin of Civil Engineers,
2023, no. 3 (98), pp. 25-32.

Keywords:  cylindrical panels, CLT, geometrical
nonlinearity, total potential strain energy functional,
verification, multilayer shells.

In this paper, the verification of the mathematical
model previously proposed by the author for studying the
stress-strain state of multilayer cylindrical panels from
CLT is carried out. For this purpose, the calculation results
of the author's model of three shells of different geometry
made of a different number of layers are compared with
the calculation results of such structures obtained in
PC «Lira-SAD».Structures fixed along the contour in a
hinged and rigid manner were subjected to the action of a
small evenly distributed transverse load, with the greatest
possible panel deflections of 4 mm. The comparison of the
deformed state was carried out by the biggest deflection
and the deflection in the center of the shells, as well as by
the shape of the deformed state of the structures. At the
same time, there was studied the influence of the number
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of functions in the expansion in the Ritz method on the
accuracy of the proposed mathematical model. It is shown
that with 16 or more terms in the expansion, the deflection
calculation error in comparison with the Lira-SAPR PC
does not exceed 10%.

VIIK 624.131
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Keawyx A. B. VI3MeHeHNe MeXaHMYEeCKUX CBOICTB
MeCYaHbIX TPYHTOB IPU MX 3arpsA3SHEHNN HedTempo-
myKTamu // BecTHMK rpakEaHCKMX MHXeHepoB. 2023.
Ne 3 (98). C. 33-43.

Kniouesvle cno6a: TlecyaHblil TPYHT, 3aTpA3HEHNE He-
dTenponykTaMy, MeXaHMYecKue CBOVICTBA, YHeNbHOe
ClieIUIeHNe, YTO/I BHYTPEHHETO TPeHusi, MORYIb Aedop-
Malmun.

BeimonHeH aHamMTHYeCcKuii 0630p CYILIECTBYIONIUX
MCCTIeIOBAHMIT OTEYECTBEHHBIX ¥ 3apyOeKHBIX aBTO-
poOB 00 M3MEHEHUM MeXaHMYEeCKUX CBOJICTB IIeCYaHBIX
TPYHTOB B pe3y/lbTaTe UX 3arpssHeHus: He(TbIO WK
PasIMYHBIMM BufiaMy He(pTeIIPOLYKTOB B IIpoLiecce 9KC-
IJTyaTalluM COOPY)KeHMI HedTAHOI IPOMBIIIIEHHOCTI.
PaccMoTpeHO M3MeHeHMe TaKMX MEXaHMYECKUX Xapak-
TEPUCTHUK [ECYAHOTO TPYHTA, KaK YAeIbHOE CIEIJICHNE,
YIOJI BHYTPEHHETO TPEeHVSA U MOAYIb fedopmauny, B
3aBUCHMOCT OT BUJ]A 3aTPA3HAIONIETO BEIECTBA M €ro
HPOLIEHTHOTO COfiep>KaHus (KOHIIEHTpPAIMM) B COCTaBe
TpYyHTa.

Tabsm.: 2. Vin.: 5. bubmuorp.: 24 Ha3B.

Kvashuk A. V. Changesin themechanical properties of
sandy soils subjected to contamination with petroleum
products. Vestnik grazhdanskikh inzhenerov - Bulletin
of Civil Engineers, 2023, no. 3 (98), pp. 33-43.

Keywords: sandy soil, oil contamination, mechanical
properties, specific adhesion, internal friction angle,
deformation modulus.

The article presents an analytical review of existing
published studies of domestic and foreign authors on
the change in the mechanical properties of sandy soils as
a result of contamination with oil or various types of oil
products during the operation of oil industry facilities.
The author analyzes the changes of such mechanical
characteristics of sandy soil as specific adhesion, internal
friction angle and deformation modulus depending on
the type of pollutant and its percentage (concentration) in
the soil composition.
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Kontowkos B. B., Cyneiimanosa C. H. YdeT mepe-
YBIa)KHEHMA ITPYHTOB IPU NPOEKTHPOBAHNY Hareb-
HOTO KpPeNIeHNsA CKITOHOB // BeCTHUK rpakKlaHCKUX MH-
>KeHepoB. 2023. Ne 3 (98). C. 44-53.

Kniouesvle cnosa: obmjas ycTONYMBOCTD, MeCTHasA
YCTOMUMBOCTD, HaTeIbHOE KpeIJieHl e, TPOYHOCTh Hare-
7 IO TPYHTY U IO MaTepuany, IPOYHOCTb TPYHTOBOTO
HaresIs U CeTU Ha Cpes, YB/Ia)KHEeHVe TPYHTOB.

HarenpHoe KpemnjeHue CKJIOHOB 3apeKOMEHI0BAJIO
cebs1 KaKk 3 PeKTNBHOE MePOIPIUATIe NHXEHEPHOIT 3a-
HIUTHI, KOTOPO€ IPUMEHAETCA /1A IIOBBIIIEHNA YCTONYN-
BOCTY CKJIOHOB, U IIpefIIOaraeT yCTPONCTBO OYpOUHD-
eKI[MOHHBIX TPYHTOBBIX Hareseil COBMECTHO C TMOKOI
IIOKPOBHOII cMCTeMOIt. PaccMOTpeHO ycoBepIleHCTBOBa-
HIE CYIIeCTBYIOIell METOAMKM NPOEKTUPOBAHNUA KOH-
CTPYKLMM TAKOTO THUIIA: OL[eHKAa OOIIell YCTOINIMBOCTH
CKJIOHQ, OLIEHKA MECTHOI YCTOMYMBOCTY ITIOBEPXHOCTHO-
TO C7051 C Y9€TOM YBIa)KHEHUA TPYHTOB, IPOBEpKa IPOY-
HOCTM Haress 10 TPYHTY M MaTepuaiy, a Tak)Ke IpOBepKa
IMPOYHOCTU HATeTbHOTO KperUieH)s (TPYHTOBOTO Hares
U CTa/JbHOI ceTy) Ha cpe3. [IJis1 3TOro ObUI BBIIOIHEH
HoA00p HATeJIbHOTO KPEIUIeHNs /Il PacCMaTpUBAaeMOro
MH>XeHepPHO-Te0/IOTMYEeCKOT0 pa3pesa ¢ MCIOIb30BAHMEM
I1K Plaxis 2D » aHanuTN4IeCKNX METONOB pacyeTa yCTOM-
YMBOCTU. ABTOpPaMM CTaTbMl TaKXKe IPENIOKEH METOf,
KOTOPBIil MOYKHO MCIOb30BaTh /I ONpefie/eHNs Ipoyd-
HOCTHBIX XapaKTEePUCTUK I'PYHTOB IIOBEPXHOCTHOTO C/IOs
TPYHTOB C y4€TOM MX IlepeyB/IasKHEHM .

Ta6m.: 3. Vin.: 8. Bubnuorp.: 11 Hass.

Konyushkov V. V., Suleymanova S. N. Consideration
of excessive water saturation of soil in the design of nail
slope support. Vestnik grazhdanskikh inzhenerov -
Bulletin of Civil Engineers, 2023, no. 3 (98), pp. 44-53.

Keywords: general stability, local stability, soil nailing,
the strength of the nail on the ground and on the material,
the strength of the ground nail and the network on the cut,
soil water saturation.

Nail slope support has proven itself as an effective
engineering protection measure, which is used to increase
the stability of slopes, and involves the installation of
drilling-injection ground nails together with a flexible
cover system. The article considers the issue of improving
the existing design methodology of this type of structure,
which will include an assessment of the overall stability of
the slope, an assessment of the local stability of the surface
layer, considering soil moisture saturation, checking the
strength of the nail on the ground and material, as well
as checking the strength of the nail attachment (ground
nail and steel network) on slice. To achieve this goal, there
was carried out a selection of soil nailing support for
the considered engineering-geological section using the
Plaxis 2D PC and there was offered an analytical method
for calculating slope stability. The authors also propose
a method that can be used for assessing the strength
characteristics of soils of the surface layer, considering
excessive soil water saturation.
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bypuux B. B., Kysvmuu H. II. Opranusamms o6cre-
JBOBaHNA 3JAHMIT M COOPY>KEHMII i1 JaTbHENIIero ux
HCIIONb30BaHNA // BeCTHUK IpaXklaHCKUX MHYXEHEPOB.
2023. Ne 3 (98). C. 54-60.

Kntouesvie cnosa: 3maHus M COOPY>KeHMs, HBECTH-
LM, KOHCTPYKTVBHbBIE PEIIeHVs], MOfepHU3anus, 00b-
€KTBI HE[[BIDKMIMOCTH, OLleHKA TeXHIYECKOTO COCTOSIHIS,
IIPOEKTHPOBaHNE, PEKOHCTPYKINS, CTPOUTENIBCTBO, 9KC-
wryaranys, 3¢ GeKTUBHOCTD.

[Tpo6meMbl TeXHUYECKOTO COCTOSHMS 0ObEKTOB He-
ABIDKMMOCTY M UX OOC/IeIOBAHNUS AKTYajbHBI IIOBCE-
MECTHO, MTOTOMY OCMOTP U IPOBEpKa CYILIEeCTBYIOIIMX
HEJOCTPOCHHBIX U 3a0pOLIEHHBIX OODEKTOB HEeIBIKU-
MOCTHM MIMEIOT Ba)KHOE€ 3HauyeHMe JJIA Ja/nbHeNIero uc-
II0/Ib30BAHNA UX B 9KOHOMMKE PeTMOHa C MMHMMAIbHbIM
KOJIYECTBOM JJOIIOTTHUTETbHBIX BIOXKEHMIT peCypcoB Ha
MIPOEKTMPOBaHNE I CTPOUTENbCTBO. Llenb crarbn — nmc-
ClefloBaHMe TIOpsAAKa 00CTeNOBaHNA 3[aHUIl U COOPY-
JKEHIIA, a TaKXKe OIpefeieH)ie HallpaB/IeHNii MCIIONb30-
BaHMA 3TUX 0ODBEKTOB MOC/IE OLIEHKM UX TeXHUYECKOTOo
cocrosiuns. ChopmMynnpoBaHa U pacKpbiTa IMOCIEHOBA-
TEJIbHOCTb 00C/IeOBAHNA 3TAHUI U COOPY>KEHMIA, a TaK-
Ke TIPeJICTaBJIeHbl PUCKY, BOZHMKAIOII[VE IIPY 3TOM.

Bubmmorp.: 21 HasB.

Burchik V. V., Kuzmich N. P. Organization of
inspection of buildings and structures for further use.
Vestnik grazhdanskikh inzhenerov - Bulletin of Civil
Engineers, 2023, no. 3 (98), pp. 54-60.

Keywords: buildings and structures, investments,
constructive solutions, modernization, real estate objects,
assessment of technical condition, design, reconstruction,
construction, operation, efficiency.

The problems of the technical condition of real estate
objects and their inspection are relevant everywhere.
In this regard, the survey of existing, unfinished,
abandoned real estate objects is important for their
further use in the economy of the region, with a minimum
number of additional investments for design and
construction. The purpose of the article is to study the
order of inspection of buildings and structures, as well as
to determine the directions of use of these objects after
assessing their technical condition. The article formulates
and specifies the procedure for the inspection of buildings
and structures, as well as regards the associated risks.

YK 628.311
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Kysvmun B. []., Bepxomypos B. II., Canvkos M. A. Mo-
JeIMpoBaHMe Iponecca MHPMIBTpamyuy IPYHTOBBIX
BOJI B CAMOTEeYHbIEe TPYOOIPOBOABI C MICHOIb30BAHNEM

nporpaMmmMHOro kKommiaekca ANSYS CFX// BectHux
TPaXJaHCKUX MH>KeHepoB. 2023. Ne 3 (98). C. 61-68.

Kniouesvte cnosa: ANSYS CFX, ¢puabrpanns »XUaKo-
CTU, MHQWIBTPALMOHHBII PACXOf, IBVKEHVe [PYHTOBBIX
BOJ.

Cratbsi OCBsII[eHa pa3spaboTKe MOfeneil IPOLeccoB
¢buabTpanny TPyHTOBBIX BOA B TPYOy € IOMOIIBIO IIPO-
rpamMbl ANSYS CFX. Vicnionb3ys MeTop, KOHEUHBIX 971e-
MEHTOB, IIPOrpaMMa I03BOJIAET peann3oBaTb MOJIEIPO-
BaHIle mpoliecca GpuibTpanun dyepes 1ieieBoe OTBEPCTHE
B CTeHKe TpybompoBopa. PaccMOTpeHbI pasiidHbIe CIy-
Yay pacIlONO>KEHMsI OTBEPCTUA M IPUTOKA I'PYHTOBBIX
BOJ, K HEMY, a Takke BO3MOXKHbIe BapMaHTBI 3aJaHUA
HOPUCTOI cpefpl IpyHTA. lloydeHHBIE MOJENM HAIOT
BO3MOYKHOCTb BU3Ya/IM3MPOBATh IIPOIECC NMOCTYIUICHNA
TPYHTOBBIX BOJI, OLIEHUTb KONMMYECTBEHHbIE MOKA3aTeNN
IPUTOKA MHQWIBTPALMOHHBIX BOJ B CUICTEMBI BOLOOTBE-
IeHMsI, JaTh OLEHKY CKOPOCTSAM U pacxofaM (uibTpye-
MOV JKUJIKOCTMU.

Vn.: 6. Bubmmorp.: 11 Hass.

Kuzmin V. D., Verkhoturov V. P, Sankov M. A.
Modeling of the ground water infiltration process into
sewer pipelines using the ANSYS CFX software. Vestnik
grazhdanskikh inzhenerov - Bulletin of Civil Engineers,
2023, no. 3 (98), pp. 61-68.

Keywords: ANSYS CFX, liquid filtration, infiltration
flow, groundwater movement.

The article is devoted to the development of models
of groundwater infiltration processes into sewer pipelines
using the ANSYS CFX program. Using the finite element
method, the program allows implementing a simulation of
the filtration process through a slit hole in the pipeline wall.
Various cases of the location of the hole and the inflow of
groundwater to it are regarded, as well as possible options
for setting the porous domain. The models obtained make
it possible to visualize the process of groundwater inflow,
evaluate quantitative indicators of the inflow of infiltration
waters into drainage systems, and assess the speeds and
flow rates of the infiltered liquid.

YK 628.3
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Camoodonos A. I1., Ymopux [I. B., Jlonsuneep T. M.,
lenucos C. E. 3¢ HeKTUBHOCTD NCIOTb30BAHNA JOMEH-
HOTO HIZTAKa JJIA OYMCTKM KUCIbIX CTOKOB IpefIpu-
ATUII TOPHO-TPOMBINIIEHHOTO KOMIIeKca // BecTHuK
TPaXXJaHCKUX MH>KeHepoB. 2023. Ne 3 (98). C. 69-76.

Kntouesvle cno6a: TeXHOT€HHbIe BOHDI, JJOMEHHBII
IIIAK, TOPHO-000raTUTEIbHOE TIPENUPUSTHE, COPOLus,
TsDKeTIble MeTaJUIbl, TEXHOT€HHbIe ITOfJ0TBa/IbHbIe BOJBI,
AMD, nonmotaHTel, GUIBTPYIOLIAsk 3aTpy3Ka.

PaccmoTpeHa BO3MOXXHOCTD IIPUMEHEH JOMEHHOTO
IITAKa I/ OYMCTKY KUCTIBIX CTOKOB TOPHBIX IpefIpus-
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TUII OT Pa3/IMYHBIX IOITIOTAHTOB, B YACTHOCTY TSAXKENIbIX
MeTasUioB. VccnenoBaHbl cOpOIIOHHAS CIIOCOOHOCTB J10-
MEHHOTO HIJTAKa IT0 OTHOIIEHMIO K TSKE/IbIM MeTasllaM
U3 KVIC/IBIX CTOYHBIX BOJI, €0 (PU3NKO-XUMIYeCKIe CBOIL-
cTBa 1 cocTaB. CTPYKTypa M COCTaB IIOBEPXHOCTH MCCTIe-
ZyeMOro MaTepyuasa U3y4Jaanuchb Ha 371eKTPOHHOM MMUKPO-
cxonie JEOL JSM-6460 LV ¢ mpucraBKoil I/ MUKpPO-
PEHTTeHOCIEKTPAIbHOTO aHA/IN3a, A XUMUIECKIIT COCTaB
copbara 11 ero M3MeHeH sl B 3aBUCUMOCTH OT YCTIOBYIL MC-
CNiefloBaHMII — Ha aTOMHO-9MICCHOHHOM CIIEKTPOMETpE
OPTIMA 2100DV ¢ MHAYKTUBHO CBAI3aHHOII IIJIa3MOIA.
ONeKTPOHHO-MMKPOCKONNYECKMM aHA/NMN30M YCTaHOB-
JIEHO, 4TO 00Pa3LIbl IITaKa MIMEIOT IIOPUCTYIO CTPYKTYPY
¢ puamerpom nop 0,15-0,88 mxm. Ompenenena copOum-
OHHasl CIIOCOOHOCTb JOMEHHOTO ILITaKa B CTaTUYECKUX
YCIOBUAX IPU Pa3IMYHbIX TEMIIEpATypax. YCTaHOBJIEHO,
4TO 9 PEeKTUBHOCTD OUMCTKY CTOYHBIX BOJ, IIPY VICIIO/b-
30BaHMM JOMEHHOIO 1lIJIaka Bapbupyet ot 71 mo 100 % B
CTAaTUYECKMX YCI0BMAX 1 0T 5 1o 100 % B pyHaAMMYeCKUX
YCIOBUAX B 3aBUCUMOCTHU OT IIPUPOJIBI KaTMOHOB MeTasl-
JIOB B CTOKe, TeMIepaTypbl copbaTa ¥ CKOpOCTH (HUIIb-
Tpanyu. B mporecce copbumu IpOMCXORUT MOJIIIeTaqN-
BaHIe CTOYHBIX Boj. Bemnumna pH npu guHammyeckom
peXuMe MCIbITAaHNUI IOBbILIAeTCA OT 2,38 NO 3HAYeHUIt
3,33-3,39 npu pacxome copbara 0,6-2,64 n/4 u mo 5,62
npu pacxope copbara 0,3 /4.
Tabm.: 2. Vin.: 3. Bubmuorp.: 25 Ha3B.

Samodolov A. P, Ulrikh D. V., Lonzinger T. M.,
Denisov S. E. Effectiveness of using blast-furnace
slag for treatment of acid effluents of mining and
industrial complex enterprises. Vestnik grazhdanskikh
inzhenerov - Bulletin of Civil Engineers, 2023, no. 3 (98),
pp. 69-76.

Keywords: technogenic water, blast-furnace slag,
mining-and-processing integrated enterprise, sorption,
heavy metals, technogenic underspoil water, AMD,
pollutants, filter medium.

The article considers the possibility of using blast-
furnace slag to treat acid mine drainage of mining and
industrial complex enterprises from various pollutants,
and in particular, from heavy metals. There was studied
sorption capacity of blast furnace slag with respect to
heavy metals from acidic wastewater, its physical and
chemical properties and composition. The structure and
composition of the surface of the studied material were
examined using a JEOL JSM-6460 LV electron microscope
with an attachment for micro-X-ray spectral analysis, and
the chemical composition of the sorbate and its changes
depending on the research conditions were studied using
atomic emission spectrometer OPTIMA 2100DV with
inductively coupled plasma. Analysis on the electron
microscope has shown that the blast-furnace slag samples
have a porous structure with the pore diameter of 0.15-

0.88 pum. There has been determined the sorption capacity
of the blast-furnace slag in static conditions with varying
temperatures.It has been found out that the effectiveness
of wastewater treatment with the use of blast-furnace
slag varies from 71 to 100 % in static conditions and
from 5 to 100% in dynamic conditions depending on the
nature of the cations of the metals in the wastewater, the
sorbate temperature, and filtration speed. In the process
of sorption, there occurs alkalinization of wastewater. In
the dynamic testing mode, the pH index raises from 2.38
to 3.33-3.39 at consumption of sorbate of 0.6-2.64 l/per
hour and up to 5.62 at the at sorbate consumption of 0.3
1/per hour.

YK 004.896

DOI10.23968/1999-5571-2023-20-3-77-87

Tonuxosa A. A., Kucenés C. B., Tanunosa JI. B. Ilpn-
MeHEeHIe TeHepPaTUBHOIO ANM3aiiHa IpM pacyeTe Iapa-
METPOB COTHEYHOTO BO3/elicTBIA // BecTHUK rpaskaH-
CKUX MHXeHepoB. 2023. Ne 3 (98). C. 77-87.

Kntouesvie cnosa: reHepaTUBHBII U3aliH, MAIIMHHOE
obydeHMe, HellpoceTb, KOMIIbIOTEPHOE MOJEIVPOBAHINeE,
MHCOJIALINA, OCBELlleHHOCTD.

B manHolt paboTe BBIIONHEH aHA/IN3 MHTEHCUBHO-
CTV COJTHEYHOTO CBEeTa ITyTeM KOMIIbIOTEPHOTO MOJIEIN-
POBaHMs C IpUMeHEHNeM TEeXHOJIOTUI IeHepPaTHBHOrO
IM3ariHa, a TaKXKe PAcCCMOTPEH CIOCcOo6 aBTOMATUIECKOI
PacCTaHOBKM OQNCHBIX IIOMEIIEHNIT C IOMOLIBI Me-
TOfIa MAIIVHHOTO OOy4eH)s B IPOrpaMMHOM KOMIIIEK-
ce Rhinoceros 3D mpu momon mHCTpyMeHTOB Rhino
Grasshopper, Ladybug tools n Honeybee tools. Cospan
QJITOPUTM, CIIOCOOHBI aBTOMATU3MPOBATh PACCTAHOBKY
MIOMEIIeHNI C YYeTOM TeIVIOHArpeBa OT COTHEYHOTO U3-
JIy4eHUs KaK Kpurepus KOMPOPTHOCTI Cpefibl, a TakoKe
aHANMM3MPOBATh ITapaMeTpPhbl TEIVIOBOTO BO3ZEICTBUA OT
COJTHEYHOTO M3yYeHUA A KaXoro mnomemtenns. Ilo-
JIy4eHHble TaHHbIe MOTYT IIPMMEHATDbCA IIPY PacCTAaHOB-
ke MebOeny B pabodeM IIPOCTPAHCTBE U BBIOOpe Crioco60B
3aIMUTHI OT COMTHEYHOTO BO3JEMCTBMA, a TaKKe J/IA Te-
IUIOTEXHUYECKOTO pacyeTa.

Vin.: 13. Bubmmorp.: 20 HasB.

Golikova Y. A., Kiselyov S. V., Talipova L. V. Application
of generative design in the calculation of solar exposure
parameters. Vestnik grazhdanskikh inzhenerov - Bulletin
of Civil Engineers, 2023, no. 3 (98), pp. 77-87.

Keywords: generative design, machine learning, neural
networks, computer modeling, insolation, illumination.

In this paper, the analysis of the sunlight intensity by
computer modeling using generative design technologies
is performed. The method of automatic placement of
office premises using the machine learning method
in the Rhinoceros 3D software package using Rhino
Grasshopper, Ladybug and Honeybee tools is considered.
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An algorithm has been created that can automate the
placement of premises taking into account solar heating
from solar radiation as a criterion for the environment
comfort, and analyze the parameters of thermal exposure
from solar radiation for each premise. The data obtained
can be used in the arrangement of furniture in the
workspace and the choice of methods of solar exposure
protection, as well as for thermal calculation.

VIIK 629.067

DOI 10.23968/1999-5571-2023-20-3-88-96

Abpamos A. M., ITempos H. B. «IlapK-acCUCTEHT» —
CUCTeMa MOMOIIY NPM TAapKOBKe [ aBTONOe3[a //
BecTHUK TpaXgaHCKMX MWHXeHepoB. 2023. Ne 3 (98).
C. 88-96.

Kntouesvie cnosa: aBTOmOE3]], MaHEBPUPOBAHILE,
ITapKOBKA, ONTUMaJIbHAsA TPAeKTOPUsA, aNTOPUTM, MapK-
ACCUCTEHT.

Bogmrensam apromoesnoB (AIl) mpakTudecknm exxe-
OHEBHO IIPUXOAUTCA MAaHEBPUPOBATb B CTECHEHHBIX
YCIIOBMAX, B TOM 4MC/Ie OBUTAsCh 3aJHUM XOJOM, UTO
IpeNCTaB/sAeT 3HAYUTENbHYIO CIOXXHOCTb. CyllecTByIo-
IIMe 57eKTPOHHbIE CUCTEMbI MAPKTPOHUKOB peann3oBa-
HBI TOJIBKO IS OOUHOYHBIX aBTOMOOMIIeN. VIMeroumecs
Hy6nm<aumm, Kacarommuecs All, mmocBAIeHbl ITOMCKaM
OIITVMMAJIbHBIX A/ITOPUTMOB YIIpaB/eHNus 6e3 y4acTisi BO-
nutens. Llenbio JaHHOTO MCCTIeNOBAHMA ABIAETCA paspa-
6o1ka cuctemsl «Ilapk accucrtenta» (ITA), momorarougeit
BOANTEIIIO BBINOTHUTH MaHeBpupoBaHua All sagHum
XOflOM B CHOXKHBIX YCHIOBMAX. [l 3TOro € NMOMOIIBIO
«HABUTALMIOHHOJM CUCTEMbI» OLEHMBAETCA UM MOJE/IN-
pyeTcsl TeKyljash CUTYyalus, ONpPefiefIAloTCsA Hada/bHble
koopanHaThl All n mmanupyemoe mecto nmapkosku. Vc-
MO/Ib3ysl MaTeMaTn4decKyto Mofenb All, paccauTbiBaeTca
TpaeKTOpMsA «ONTUMAa/TbHOTO AOBVDKEHMS TATada U MOMY-
npunena». OnTuManbHasA TpaekTopusA ABIDKeHMA All
3a/IHMM XOJJOM M a/JITOPUTM IIOBOPOTa PYyJEBOro Kojeca
PacCYMTHIBAIOTCS C IOMOILIIBIO CIIEIMaNbHO pa3paboraH-
HOJI TIporpaMMmbl. [leiicTBUsA BOAUTENA [Is BHIIOTHEHNUA
MaHeBpa mapkoBky Al cBOIATCA K BBIIOTHEHNIO «PEKO-
MeHpaumit» Ha akpaHe ITA. IlonyueHHbIe TeopeTHYecKMe
U IIPAaKTUYeCKNe Pe3y/IbTaThl BHOCAT BKJIAJ, B Pa3BUTUE
HePCIEeKTUBHOTO aBTOHOMHOTO aBTOMOOMIBHOTO TPAaHC-
nopra.

Vn.: 5. Bubmmorp.: 22 Hass.

Abramov A. M., Petrov N. B. “Park-Assistant” —
parking assistance system for a road train. Vestnik
grazhdanskikh inzhenerov - Bulletin of Civil Engineers,
2023, no. 3 (98), pp. 88-96.

Keywords: road train, car manoeuvring, parking,
optimal trajectory, algorithm, Park-Assistant.

Almost daily drivers of road trains (RT) have to
maneuver in cramped conditions, including moving

in reverse, which is a significant difficulty. The existing
electronic parking sensors systems are implemented only
for single cars. The available publications concerning the
RT are devoted to the search for optimal control algorithms
without the driver participation. The purpose of this study
is to develop «Park Assistant» (PA) system that helps the
driver to maneuver the RT in reverse in difficult conditions.
To do this, using the «navigation system», the current
situation is estimated and modeled, the initial coordinates
of the RT and the planned parking place are determined.
Using the mathematical model of the RT, the trajectory of
the «optimal movement of the tractor and semi-trailer» is
calculated. The optimal trajectory of the RT in reverse and
the steering wheel rotation algorithm are calculated using
a specially developed program. The actions of the driver
to perform the parking maneuver of the RT are reduced
to the implementation of recommendations on the screen
of the PA. The theoretical and practical results obtained
contribute to the development of promising autonomous
motor transport.

VIIK 656.11
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Bpsanckux T. B., 3edeenuzos A. B. OLeHKa MHTeH-
CHBHOCTM [BIDKEHMS VHAMBHAYaIbHOIO TPAHCIHOPTA
K KIIBIM 00BEKTaM BBICOKOI 3Ta’KHOCTH B I. VIpKyT-
cKe // BeCTHUK Ipa>kKIaHCKUX MHXeHepoB. 2023. Ne 3 (98).
C. 97-104.

Kniouesvie ¢n106a: TpaHCIOPTHBII CIIPOC, ITAPKUPOBa-
HIle, y/ie/IbHasl TeHepaLys, SOJIsl I0e340K Ha MHAVBU/Y-
aJIbHOM TPaHCIIOPTe, LIeHTPBI MaCCOBOTO TATOTEHMS.

VccnenoBaHye TPaHCIIOPTHOTO CIIPOCA, KAaK U BBISAB-
JIeHIe 3aKOHOMEPHBIX CBsI3€ll KOMMYeCTBEHHBIX Xapak-
TepUCTUK (PYHKIVOHMPOBAHMS SKIIBIX JOMOB BBICOKOIL
3TXXHOCTH, ABIIAIOTCA PAKTUYECKN BOXHBIMY acIeKTa-
MM TIPM IPOEKTUPOBAHUY 0OBEKTOB YIUIHO-TOPOXKHOI
CeTI ¥ TPAHCIIOPTHBIX Pa3BA30K. B cTaTbe paccMOTpeHsbI
3aBUCHMOCTI XapaKTEPUCTUK >KUIBIX JJOMOB BBICOKOIL
3TQXHOCTU Ha IpuMepe 17-3Ta>KHOTO XMJIOTO JioMa B T.
pxkyrcke. OmmcaHbl BCe 9TAIbl MPOBEEHNUS UCCIEHO-
BaHMs, OT 9TANa IUIAHMPOBAHMS O 3aK/TIOYNTENTBHOTO
sTama 0OpabOTKY IIOJTYYeHHBIX JJAaHHBIX. VlccmenoBaHue
IOMOXXET BBIABUTD KOJTMYECTBEHHbIE XapaKTePUCTUKN
(bYHKLIMOHMPOBAHS KWIbs BBICOKOJ 9TQXKHOCTHU 1 YoKe
Ha 9Talle IPUHATUS TPALOCTPOUTEIBHO-TPAHCIIOPTHBIX
PELIeHIT TOBBICUTD Ka4eCTBO TPAHCIIOPTHOTO 0OCITYXN-
BaHIS XXW/IbL{OB MHOTO9TKHOI 3aCTPOVIKIL.

Vin.: 7. Bubnmorp.: 20 HasB.

Bryanskih T. B., Zedgenizov A. V. Assessment of the
intensity of individual transport traffic to high rise
residential buildings in the city of Irkutsk. Vestnik
grazhdanskikh inzhenerov - Bulletin of Civil Engineers,
2023, no. 3 (98), pp. 97-104.
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Keywords: transport demand, parking, specific
generation, share of trips by individual transport, centers
of mass gravity.

The study of transport demand as well as identification
of correlation of quantitative characteristics of the high-
rise residential buildings' functioning are significantly
important aspects in the design of street and road network
facilities and transport interchanges. The article considers
the factors influencing the project characteristics of high-
rise apartment houses on the example of a 17-storey
residential building in Irkutsk. All stages of implementing
the study are described, from the planning stage to the
final stage of processing the data obtained. The study
will help to identify the quantitative characteristics of the
functioning of high-rise housing and, already at the stage
of making urban planning and transport decisions, to
improve the quality of transport services for residents of
high-rise buildings.

VK 656.131

DOI 10.23968/1999-5571-2023-20-3-105-113

Tonos E. B., Bacunves £. B., Eemiokos C. A., [llnem B. P.
dopmanusans TeNI0BOI KapThl AudPepeHIpoBaH-
HOJI >KECTKOCTH Ky30Ba aBTOTPAHCIIOPTHBIX CPENCTB
TI0 CETOYHOMY NPUHUMIY // BeCTHUK Tpa>k[JaHCKUX UH-
>KeHepoB. 2023. Ne 3 (98). C. 105-113.

Kntouesvie cno6a: JOPOXHO-TPAHCIIOPTHOE IIPOMC-
mecTBue, pekoHcTpykuys JTII, skcneptnsa ITTI, xect-
KOCTb aBTOMOOMIIS, 6€30MacHOCTb JOPOXKHOTO [BIDKE-
HUSI, CTOJIKHOBEHIE TPAHCIIOPTHBIX CPENICTB.

Meronyka TIpOBefeHNS HOPO>KHO-TPAHCIOPTHOM
9KCIIEPTM3bI BKIIOYAET B ceOs1 METOJ, OIpefe/IeHNsI CKO-
POCTU CTONKHOBEHMSI TPAHCIOPTHDIX CPEICTB UCXOMS 13
IIO/TyYeHHbIX aBTOMOOMIeM fiedopmanuit. Heobxonymbre
IJIsL TAKMX PacueToOB K03 UIMEHTHI B CIIPaBOYHOI JIU-
TepaType MMEIOT yCpefHEeHHble 3HaYeHNs, HO daKkTnde-
CKJl B PA3/IMYHBIX CEYEHNAX XKECTKOCTh Ky30Ba aBTOMO-
OWIsL 3HAYNTENBHO OTIMYAeTCs. B cTarhe mpencTaBneHa
METO/[Ka, MO3BOJISIOIIAs OIPENENTUTh >KeCTKOCTHBIE
0COOEHHOCTY JIOKA/IbHBIX 30H aBTOMOOMJIS ¥ Ha €€ OCHO-
Be IMOCTPONUTD CETYATYIO TEIJIOBYI0 KapTy KoadduiyeH-
TOB YKeCTKOCTH, II03BOJIAIOLIYIO IOBBICUTh TOYHOCTD pac-
YeTOB B paMKaX aBTOTEXHNYIECKUX IKCIIEPTHU3.

Ta6m.: 2. Vin.: 7. bubmuorp.: 28 Ha3B.

Golov E. V., Vasiliev Y. V., Evtyukov S. A., Shpet V. R.
Formalization of the heat map chart of differentiated
stiffness of the motor vehicle's body according to the
grid principle. Vestnik grazhdanskikh inzhenerov -
Bulletin of Civil Engineers, 2023, no. 3 (98), pp. 105-113.

Keywords: road traffic accident, road traffic accident
reconstruction, accident examination, vehicle's stiffness,
road traffic safety, vehicle collision.

The methodology of the road transport examination
includes a technique of assessing the speed of vehicles
during collision based on the deformations received
by the vehicle. The coefficients, which are necessary for
such calculations, have averaged values in the reference
literature, but, in fact, the stiffness of the car body differs
significantly in different sectors. The article presents a
technique that allows assessing the stiffness features of
local zones of the car and, basing on it, there is constructed
a heat map chart of stiffness coefficients, which allows
increasing the accuracy of calculations in automotive
technical examinations.

YIK 656.01

DOI 10.23968/1999-5571-2023-20-3-114-122

3axapos []. A. IIpocTpaHCTBeHHas HepaBHOMep-
HOCTb pacHpefe/ieHnsa IO paifioHaM ropoga TiomeHu
TPAaHCHOPTHOTO CIIPOCA Ha NepefiBIbKeHNe MHAUBURY-
aIbHBIM M O0LIeCTBEHHBIM TPaHCHOPTOM // BecTHMK
TPaKIAHCKUX MHXeHepoB. 2023. Ne 3 (98). C. 114-122.

Kntouesvie cnosa: cTpyKTypa MOABUKHOCTI Hacese-
HIA, TPAHCIOPTHBIE PallOHbI, TOPOMCKas TPAaHCIIOPTHAsA
CHCTeMa, MHAUBUAYAIbHBIL M OOLECTBEHHBII TPaHC-
HOPT, YINYHO-TOPOXKHAS CETh.

B crarbe paccMaTpuBaeTCA HEPAaBHOMEPHOCTb IPO-
CTPaHCTBEHHOTO pacIpefie/ieHs JoJeil NepefBUKeHNI
Ha VHAMBUYaJbHOM ¥ MAapIIPYTHOM OOILeCTBEHHOM
TpaHCIOpPTe IO paiioHaMm ropopa Tiomenn. Ilo pesynb-
TaTaM KIacTepyU3alyl TPAaHCIOPTHBIX paitoHoB TioMeHN
BCe pailoHbl pasfielieHbl Ha 9 KaccoB. B parioHax, oTHO-
CAMMXCA K LIeHTPaTIbHOMY CEKTOPY, L0/ IepefBUKeHNI
Ha 00II[eCTBEHHOM TPAHCIIOPTE 3HAYUTENIHLHO BBILIE, I€M
B paifOHaX, PAacHOJIOKEHHbIX Ha TPaHMIIE TOPOfa. YCTa-
HOBJICHBI 3aBYCYIMOCTY IO/ IIO€3I0K Ha aBTOMOOMIAX 1
MapLIPYTHBIX aBTOOYCAX OT CPEFHEr0 BPEeMEHM I paccTo-
SIHUSL TIO€3[JKM Ha MHAVBULYAIbHOM U OOI[eCTBEHHOM
TPaHCIIOPTE MO KaXHOMY K/IaCcCy TPAHCIOPTHBIX Paiio-
HOB. Pe3ynbraThl MccreqoBaHMsA MOTYT IPUMEHATHCA IPU
CO3[JaHUY B MaKPOMOJIe/IN TOPO/ia HOBBIX TPAaHCIIOPTHBIX
PpailoHOB.

Ta6.: 1. Vin.: 4. Bubmnorp.: 20 Ha3B.

Zakharov D. A. Spatial unevenness of the transport
demand distribution for movement by private and
public traffic transportation in the districts of the city
of Tyumen. Vestnik grazhdanskikh inzhenerov — Bulletin
of Civil Engineers, 2023, no. 3 (98), pp. 114-122.

Keywords: structure of population mobility, transport
areas, urban transport system, individual and public
transport, road network.

The article considers the unevenness of the spatial
distribution of the shares of transportation by private and
public route traffic in the districts of the city of Tyumen.
According to the results of clustering of transport districts
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of Tyumen, all districts are divided into 9 classes. In areas
belonging to the central sector, the share of public traffic
transportation is significantly higher than in areas located
on the city border. There are specified the dependences of
the share of trips by cars and shuttle buses on the average
travel time and transportation distance by individual
and public transport for each class of transport areas.The
results of the study can be used to create new transport
areas in the macro-model of the city.

YIK 621.436.2

DOI 10.23968/1999-5571-2023-20-3-123-130

Pasymos I1. A. TexHOMOTNA NPUMEHEHNA CKVDKEH-
HOro He(TAHOTO rasa B KauecTBe OCHOBHOTO BMJA
TOIUIMBA [JIA ABUTaTeneif, paboTalOmMX IO IMKIY
JOusens // BecTHUMK TpaX[aHCKMX MH>XeHepoB. 2023.
Ne 3 (98). C. 123-130.

Knwouesvie cnosa: nBUraTenb BHyTPEHHETO CrOpaHus,
CUCTeMa MUTAHNsA, CKVDKEHHBIN HeTAHOI Tas, IpOIaH,
uukn Jusens, AU3eIbHBII [JBUraTenb, OTpabOTaBIiMe
rashl.

PaccmarpuBaercss IpuMeHeHMe CKIDKEHHOTO He-
¢TaHOrO rasa (mporaHa) B KadecTBe OCHOBHOTO BHJA
TOIUIMBA [JIA JBUTATe/lell BHYTPEHHETO CrOpaHusd, pa-
6oTaromyx o uukiy dusena. Paspaborana texHomorus
ero IpYMeHeHNs, I[JlaBHasi 0COOEHHOCTh KOTOPOIT — I10-
flaya CMECEBOTO TOIUIMBA CXKVDKEHHOTO He(dTSAHOTO rasa
¥ 3aIIaJIbHOJ JO3bI AM3€IbHOTO TOIUIVMBA B IIPOHOPLIAX
80-85 % / 15-20 % COOTBETCTBEHHO M3 €INHOIO TO-
IUIMBHOTO 0aKa 4Yepe3 OpUTVMHAIbHBIN TOIUIMBHBIN Ha-
COC BBICOKOTO JaBJIEHUS M MeXaHM4ecKue (pOpCyHKM
0e3 [IOMOMHNUTEIBHON YCTAHOBKM Ta30BBIX TOIUIMBHBIX
¢dopcyHok. [IprmMeHeHne JaHHON TEXHOMIOTUY O3BOJLALT
CHM3UTD TOIUIMBHBIE, @ C/IEfOBATE/IbHO, I TPAHCIIOPTHbIE
3aTpaThl Ha BCE TOBAPbI U YCIYTH, @ TaKXXe 00eCreynTh
9KOJIOTMYECKYI0 0e30IIaCHOCTDb AaXke Ui CTaporo IOf-
BIDKHOTO cOCTaBa. IIpu 3TOM cTOMMOCTH Hepeobopyno-
BaHMUA JJU3€/IbHOTO JIBUTATEIA J/I MICIIONMb30BAHNA TIPO-
IaHa B Ka4yeCTBe OCHOBHOTO BMJIa TOIUIMBA Ha MOPSAJIOK
HIDKe Ta30/IM3€/IbHbIX AHAJIOTOB, MCIONB3YIOIINX KOM-
NIPUMMIPOBAHHBIN IPUPOJIHBIN ras.

Ta6m.: 3. Vin.: 4. bubmuorp.: 21 Ha3B.

Razumov P. A. Technology for the use of liquefied
petroleum gas as the main type of fuel for engines
operating on the diesel cycle. Vestnik grazhdanskikh
inzhenerov - Bulletin of Civil Engineers, 2023, no. 3 (98),
pp. 123-130.

Keywords: internal combustion engine, fuel supply
system, liquefied petroleum gas, propane, diesel cycle,
diesel engine, exhaust gases.

The article discusses the use of liquefied petroleum
gas (propane) as the main type of fuel for internal
combustion engines operating on the diesel cycle. There

has been worked out a technology of the application of
this gas, with the main feature being the supply of a mixed
fuel of liquefied petroleum gas and an ignition dose
of diesel fuel, in proportions of 80—85 % and 15-20 %
respectively, from a single fuel tank through the original
high-pressure fuel pump and mechanical nozzles without
additional installation of gas fuel injectors. The use of
this technology makes it possible to reduce the fuel costs,
and, consequently, transportation costs for all goods and
services, as well as ensure environmental safety even for
old vehicles. The cost of converting a diesel engine to use
propane as the main fuel is an order of magnitude lower
than that of gas-diesel counterparts using compressed
natural gas.
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Kniouesvte cnosa: MOATOTOBKA KafIpOB, METOMIBI OLICH-
KU TIOTOTOBKY KA/IPOB, AHA/IN3 OLIEHKV OATOTOBKIL Ka-
IpOB.

B crarbe mpoBefieH 0030p NMTEpaTypbl, HaIpas-
JICHHOJI Ha OLIEHKY COBPEMEHHOTO PbIHKAa KafIpOB JJIs
aBTOTPAHCIOPTHBIX INpeAnpuATuil. PaccMorpensl Tpe-
60BaHIsI K [TEPCOHATY aBTOMOOWIbHOTO TpaHcopra. Ha
OCHOBE Pe3y/IbTATOB BBIIYCKHBIX MCIBITAHNUIT HA aKKpe-
IUTOBAHHOII IIOIA/IKe, HaXOfAlelic Ha 6ase yueOHOro
3aBeJleHMs, IPOAHATN3MPOBAHDI YMEHNsA CIIeLNaIICTOB.
PaccMOTpeH BOIIPOC AeMOHCTPALMOHHOTO 9K3aMeHa Kak
Han6oree ONTUMAIBHOIO METO/A OTIPefe/Ie st podec-
CHOHA/IbHOII TTIOATOTOBKY CIIEMANNCTa K paboTe B pam-
KaxX aBTOTPaHCIIOPTHOTro npepnpuAtus. O6ocHOBaHa He-
06XOIMMOCTb YCOBEPIIEHCTBOBAHN METOSVUKI 10 IOf-
FOTOBKE J1 IIEPEIOfrOTOBKE CIIeLNaIICTOB 1 IIepCOHaA
aBTOMOOW/IPHOTO TPAHCIIOPTA, IIPOM3BEEH IIPOrHO3
HOTPeOHOCTV PAGOTHMKOB IIPENIPUSTUIT aBTOMOONUIIb-
HOTO TPaHCIIOPTa CPeY CIEMaNICTOB, OKOHUMBIINX 3a-
BeJleHUsI CpefiHero npodeccroHaIbHOrO 00y4YeHns 1 He
MMEIOIIVX OIbITa paboThl Ha mpeanpusituu. [Ipennoxen
METOf] YCOBEPIIEHCTBOBAHMS HPO(eCcCrOHaIbHON IIOf-
FOTOBKY PaOOTHMKOB aBTOTPAHCIIOPTHOTO HPEATPUATIS
6e3 ombITa paboTHI.
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In this work, the author presents a review of works
aimed at evaluating the modern personnel market for
motor transport enterprises. The requirements for the
personnel of motor transport are considered. The skills
of specialists are analyzed, which is done according
to the final tests results at an accredited site located
on the basis of an educational institution. The issue of
demonstration examination as the most optimal method
of assessing the professional training of specialists to work
at a motor transport enterprise is considered. The author
substantiates the need to improve the methodology for
training and retraining of specialists and personnel of road
transport enterprises, and regards a forecast of the needs of
road transport enterprise employees who have graduated
from secondary vocational training institutions and have
no work experience yet at the enterprise. A method of
improving the professional training of motor transport
enterprise employees who have no work experience is
proposed.
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HA 00ecre4yeHHOCTH HaceleHNA POCCUIICKIX MeraIo-
TNCOB 00BEKTaMI 3€lIEHOTO CTPOUTENBbCTBA // BecTHIK
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Kniouesvte cro6a: 06beKThbI 3€/IEHOTO CTPOUTENLCTBA,
pOCCHiicKMe METallo/NNChl, TOPOACKME IIapKy, IapKu
KY/JBTYPBI ¥ OTZIbIXA.

KnrogeBoii 3afadeit yCTOMYMBOTO PasBUTUA MeTramo-
JIMCOB ABJAETCA CO3TaHMe KOM(OPTHON ¥ 6e30IacHOI
ropopckoii cpenbl. PopMMUpoBaHe 3€NI€HBIX 30H — OfHA
U3 IPUOPUTETHBIX COBPEMEHHBIX 3a/lad CTpaTeTuy pas-

BUTHA POCCUIICKMX TOpofoB. [Iuddepennyanns 3sene-
HBIX 30H II03BOJISET OLEHUTh Ka4eCTBO TOPOJCKOI Cpe-
1l O6LIENOCTYMHbIE TOPOICKIE MAPKU U TIAPKU KYIIb-
TYpbl M OTAbIXA MPEICTABIAIT HAaMOGONbIINIT MHTEPEC,
[IOCKONIbKY JIaHHbIe OOBEKTHl 3aHMMAIOT HAMOOMBIIYIO
pomo B GamaHce TEPPUTOPUM TOPOAA. Pesymbrarsl mc-
C/IE[IOBaHUIT O3€/IEHEHHOCTN TEPPUTOPUM POCCUIICKIX
METAIONICOB TIO3BO/IUIN OLIEHUTb PeabHbIl yPOBEHbD
06ecIeIeHHOCTH HaceTe s 00beKTaMI 3€JIeHOTO CTPO-
UTEIbCTBA, BBIEMUTD METAIIOIVCHl C HaMMEeHBbIIEH IUI0-
IaIbI0 TTAPKOB M HU3KMMM IUIOTHOCTHBIMU XapaKTepu-
CTMKaMM O3€JIeHEHIL.
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The key task of megacities' sustainable development
is creating a comfortable and safe urban environment.
Formation of green zones is one of the priority tasks of
the modern strategy for the development of Russian cities.
Differentiation of green areas makes it possible to assess
the quality of the urban environment. Public city parks and
parks of culture and recreation are of the greatest interest
in this respect, since these facilities occupy the largest
share in the balance of the city's territory. The results of
studies of the greening of the Russian megacities" territory
have made it possible to assess the real level of provision
of the population with green building facilities, identify
megacities with the smallest area of parks and low density
characteristics of landscaping.



