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Hcca Paxap Mynup, Kykosa T. ®. Tpapuuum u co-
BPeMEHHOCTb B apXMTeKType Medereii Vipana // Bect-
HIIK TPOXJAaHCKUX MH>KeHepoB. 2022. Ne 1 (90). C. 5-11.

Kntouesvie cnosa: mcnamckas apxuTeKkTypa, Vpasn, co-
BpEMEHHbIE MEYETH, TPAAVIIVIOHHbIE MEYETI.

PaccmaTpuBaeTcsa apXMTEKTypa COBPEMEHHBIX Meve-
teit Vpana. [IpuBoguTca KpaTKoe M3JI0KEHME UCTOPU-
9YEeCKOrO IYTM PasBUTHUA apXUTEKTYPHOTO TUIIA MEYETH
B Vpane ot sapoxxjeHusa ucinama o xoHua XIX Bexa.
OcHOBHOe BHUMaHME YJe/sAeTCs aHa/lIN3y COBPEMEHHO-
ro ¢opmoobpasoBaHys HauMHas ¢ Havama XX BeKa [0
HACTOAIIEr0 BpeMeHN, Korfa aubepanpHas IMOMUTHKA
npuBesa K aBTOPCKMM TPAKTOBKaM JICXOJHBIX IIO/IOXKe-
HI TPAajULMOHHON MYCY/JIbMAaHCKOW Ky/JIbTOBOW apXu-
TeKTypsblL. JJaeTcst 0630p 3maHMIil MedeTelt, MOCTPOEHHBIX
B VpaHe B moc/iefHee CTONIETE, IPOBOUTCS AHATUTIYE-
CKO€ CpaBHEHJE COBPEMEHHBIX KOMIIO3UIMIA C TPAMULIM-
OHHBIMU aPXUTEKTYPHBIMY CXEMaMMI.

Ta6m.: 4. Vin.: 1. bubmuorp.: 11 Ha3B.

Issa Rahaf Munir, Zhukova T. F. Traditions and
modernity in architecture of mosques in Iran. Vestnik
grazhdanskikh inzhenerov - Bulletin of Civil Engineers,
2022, no. 1 (90), pp. 5-11.

Keywords: Islamic architecture, Iran, contemporary
mosques, traditional mosques.

The article is devoted to the architecture of
contemporary mosques in Iran. A summary of the
historical development of the architectural mosque type
in Iran from the emergence of Islam up to the end of
the XIX century is offered. The main attention is paid to
the analysis of the modern architectural morphogenesis
from the early XX century to the present time when
liberal politics has led to the author's interpretations of
the original provisions of traditional Muslim religious
architecture. The authors provide an overview of
architectural structures of mosques built in Iran in the
XX century and offer an analytical comparison of modern
compositions with traditional architectural schemes.

YIK 711.4-112

DOI 10.23968/1999-5571-2022-19-1-12-23

Monomxkosa E. I. ®enomeH IleTporpagckoro ocrpo-
Ba KaK 3epKajl0 TPagoCTPOUTETBHON CTPYKTYPBI

Caukrt-IletepOypra // BecTHUK Tpa)KHaHCKUX MH)KEHe-
poB. 2022. Ne 1 (90). C. 12-23.

Kntouesvie cnosa: mponecc ypbanmsanuy CaHKT-
[TetepOypra, 3eM/IeNI0/Ib30BaHNE M IHBECTULIVIM.

PasBuBaeTcA TesuC O TpexX OCHOBHBIX COCTaBHBIX
qacTAX ucropudeckoro reHtpa Cankr-Iletep6ypra.
OBomonua 3acTporiku IleTporpagckoro ocrposa pac-
cMarpuBaercsi Ha (oHe Pa3BUTUS TPAJOCTPOUTETBLHOIN
CTPYKTYPpbI Bcero ropopa. [Tokasarenem mpoiecca ocBoe-
HUA 3eMeIb CUUTACTCA YPOBEHb UX MH(PACcTPYKTYpHOI
HachlleHHOCTH. [IpuHMMaioTCA BO BHMMAaHNe XapaKTep
MCIIO/Ib30BAHMISI TEPPUTOPHUAIBHBIX PECYPCOB 1 pa3Mephl
CBSI3aHHBIX C 3TVMM VHBECTMLMI. YUUTBHIBAIOTCSA CBSA3b
TOPOZICKON TKaHM C TPAaHCIOPTHO-IIAHNPOBOYHBIM Kap-
KacoM, (YHKI[MOHAJbHOE 30HMPOBaHNUE TEPPUTOPUIN,
pasMepbl ¥ XapaKTep 3acTpOMKMU HajiefloB. PesymbraThl
aHa/IM32a PaCHIMPAIOT IIPefCTaBIeHNe O HEOTHOPOTHOCTI
rpagocTpouTenpHoit cTpykTypsl Cankt-IleTepbypra u
MOTYT pacCMaTpMBAaTbCA KaK OCHOBaHMe Ayt auddepen-
LMPOBAHHOTO IOAXO/a K MCIIOb30BAHMIO MICTOPUYIECKO-
ro Hacnenys. ITomyepkuBaeTcst pob CUCTEMHOTO €VIH-
CTBA IJIAHMPOBOYHBIX U MHBECTUIIMOHHBIX PEIIEeHNIT s
PasBUTHA TOPOLICKOIL Cpelbl KaK B MCTOPIYECKOM aCIeK-
Te, TaK M JIs COBPEMEHHOI IIPAKTUKI.

Vn.: 9. Bubnmorp.: 16 HasB.

Molotkova E. G. The phenomenon of Petrogradsky
Island as a mirror of the urban planning structure of
St. Petersburg. Vestnik grazhdanskikh inzhenerov -
Bulletin of Civil Engineers, 2022, no. 1 (90), pp. 12-23.

Keywords: urbanization process of St. Petersburg, land
use and investments.

The thesis of the three main constituent parts of
the historical center of St. Petersburg is developed. The
evolution of the development of Petrogradsky Island is
considered amidst the development of the urban planning
structure of the entire city. The indicator of the land
development process is the infrastructural saturation
level. The nature of the use of territorial resources and the
size of the associated investments are taken into account.
The connection of the urban fabric with the transport-
planning framework, the functional zoning of the territory,
the size and nature of the building of the allotments are
taken into account. The results of the analysis expand the
perception of the heterogeneity of the urban planning
structure of St. Petersburg and can be considered as a basis
for a differentiated approach to the use of the historical
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heritage. The role of systemic unity of planning and
investment decisions for the development of the urban
environment is emphasized, both in its historical aspect,
and for modern practice.

YIK 532.5

DOI 10.23968/1999-5571-2022-19-1-24-28

Kondaxoe b. V. YucneHHOe MOfeINpOBaHUE BO3-
AelicTBUA IyHaMu B porpamme Ansys 19.2 // Bectank
IpaXKAAHCKUX MHKeHepoB. 2022. Ne 1 (90). C. 24-28.

Kniouesvte cnosa: 1yHamm, 60p, 4MCIeHHOE MOJEIN-
poBaHue, 9KCTpeMajbHble HArpy3Ku, 0cCoOble HArpys-
K, HeCTallIOHapHble BO3JEVCTBNA, BBIYMCINTENbHASA
IUAPOAVHAMIIKA, MOAEMPOBaHUe QU3NYECKUX IIPOLiec-
COB, MOJIENIPOBAHIE 1yHAMH.

Ha ceropgHAImHMIT TeHDb CYIECTBYeT HEOOXOAMMOCTD
MOZIeTMPOBAHNSA NPUPOJHBIX IIPOLIECCOB C L[E/IbI0 YTOY-
HEHNs BBI3bIBa€MBIX MMM BO3[eiCTBMIT. B paborte cmo-
IenMpOBaH HAaKaT BOJHBI Oopa (LyHamu) Ha yCTOBHOE
IIPEIATCTBYE — COOPYKeHNe B opMe Tapasiienenuie-
ma. Pacyer BbinonHeH B Mopyie Ansys Fluent mporpammel
Ansys 19.2 yepes uncneHHoe pelienye nudpdepeHnans-
HOTo ypaBHeHus TedeHMs >kxupkoctu Hasbe — Crokca
METOZIOM KOHEYHBIX 00beMOB. B mrore Ha OCHOBe pe-
3y/IbTAaTOB, IOJTyYeHHBIX B IIPOrpaMMe, IIOCTPOEH rpaduk
M3MEHEHMsI CyMMapHOJ TOPM30HTAIbHON CHUJIBI BO Bpe-
MeHH, a TaK)Ke paccyuTaH Koo QUIMEHT AMHAMIYHOCTY
HarpysKi OT BOJHBI 60pa.

Tabm.: 3. Vin.: 5. bubmuorp.: 14 Ha3s.

Kondakov B. 1. Numerical modeling of the impact of
tsunami in ANYS19.2 program. Vestnik grazhdanskikh
inzhenerov - Bulletin of Civil Engineers, 2022, no. 1 (90),
pp- 24-28.

Keywords: tsunami, boron, numerical modeling,
extreme loads, special loads, non-stationary effects,
computational fluid dynamics (CFD), modeling of
physical processes, tsunami simulation.

At present, there is observed a need to model natural
processes in order to clarify the impacts caused by them.
In this work, the author has modeled the roll of the boron
wave (tsunami) on a conditional obstacle, namely, a
structure in the form of a parallelepiped. The calculation
was performed in the ANSYS Fluent module of the ANSYS
19.2 program through numerical solution of the Navier-
Stokes differential equation of fluid flow using the finite
volume method. Eventually, based on the results obtained
in the ANSYS 19.2 program, a graph of changes in the
total horizontal force over time was plotted and the load
dynamism factor from the boron wave was calculated.

YIK 624.21/.8
DOI 10.23968/1999-5571-2022-19-1-29-37

Konopamvesa J1. H., Hecmeposa O. I1., JJoneas A. A.,
Illepmyxamedos V. 3. OcoOOEHHOCTH IOBeIEHNA CEIICMO-
M30IMPOBAHHBIX >KENe3HONOPOXKHBIX MOCTOB NIpH
CeliCMIYeCKUX BO3JEICTBUAX Pa3sINMYHOro ypOBHHA //
BecTHUK Tpa)([aHCKUX MHXeHepoB. 2022. Ne 1 (90).
C.29-37.

Kntouesvie cnosa: cericMon30MMpOBaHHBIN MOCT, MHO-
TOYPOBHEBOE IIPOEKTUPOBAHIE, CEICMOCTONKOE CTPOM-
TENbCTBO.

PaccmarpuBaerca mosefieHre MOCTOBON OIOPBI JKe-
TIe3HOJOPOKHOTO MOCTa B ClTydae BO3JENCTBMA 3eMle-
TPACEHMS PA3INYHOI CUIbL. AHA/M3UPYIOTCSA TPU YPOB-
Hs BO3/IeJICTBUA: IPOEKTHOE 3eM/IeTPsICEHNE, YMEPEHHOe
3eMJIETPsICEHME VM MAaKCUMalbHOE PACYeTHOE 3eMJIETPA-
ceHue. Bo3feiicTBMA pasnMyuHON CUJIBI 3alaBa/IUCh CUH-
TEeTUYIECKMMIM aKCelIeporpaMMaMyl I aKCeleporpaMMaMu
IIPOII/IBbIX 3eMyIeTpsiceHuil. [lid cpaBHeHMA paccMaTpu-
BAIOTCA TPY BapMaHTa ONMPAaHMs IPONIETHOIO CTPOEHNUA
Ha OIOpY: YKeCTKOe, Ha HEONTUMA/IbHO IOZO0OpaHHYIO
CeICMOU3OIALINIO, Ha OITUMA/IbHO HO0OpaHHYIO Celic-
MOM3OMALMIO. B KauecTBe celiCMOM3ONALUN UCIIONb3Y-
I0TCs1 TIPOJO/IbHO-TIO/IBVDKHDIE OIOPHBIE YacTU B BUJE
maketa rmoOkux crepxxHeit pupmpr OO0 «Crporikom-
IIJIEKC-5».

Tabmn.: 5. Vin.: 3. bubnmuorp.: 17 Hass.

Kondratieva L. N., Nesterova O. P, Dolgaya A. A.,
Shermukhamedov U. Z. Features of the behavior of
seismically isolated railway bridges at seismic impacts
of various levels. Vestnik grazhdanskikh inzhenerov -
Bulletin of Civil Engineers, 2022, no. 1 (90), pp. 29-37.

Keywords: seismically isolated bridge, multilevel
design, earthquake-proof construction.

The paper considers the behavior of the railway bridge
abutment in the event of an earthquake of different
magnitudes. Three levels of earthquake impacts are
considered: design earthquake, moderate earthquake and
maximum design earthquake. The impacts of different
magnitudes were specified by synthetic accelerograms
and accelerograms of earthquakes which took place in
the past. For comparison, three variants of supporting
the span structure on the abutment are considered: rigid,
on non-optimally selected seismic isolation, on optimally
selected seismic isolation. Longitudinally movable
supporting parts in the form of a package of flexible rods
of LLC «Stroykompleks-5» company are used as seismic
isolation.

YIK 699.841

DOI10.23968/1999-5571-2022-19-1-38-47

Qakupu A., Pymman 10. JI., Ocmposckas H. B.
PacyeTHo-TeopeTuyeckas oueHka 3¢dexkTuBHOCTH
kuHeMatndeckux onop IO. [I. Yepenunckoro c yuerom
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MX IapaMeTpoB // BecTHUK TIpakJaHCKMX JMH>KEHEPOB.
2022. Ne 1 (90). C. 38-47.

Kntouesvie cnosa: KMHeMaTHdecKas OIOpa, MOBEPX-
HOCTb KaueHMs, MeTof, Jlarpanka 1-ro posia, paguyc Kpu-
BU3HBI OTIOPBI, 9 PEKTUBHOCTD CEIICMOM3O/IALINIL.

[TonydeHs! ypaBHeHMsI KojebaHMII CelicCMO3alINIIeH-
HOTO 00DBEKTa, PACIIONOKEHHOTO Ha KMHEMATUIeCKOl
omnope 0. JI. YepenmHckoro, ¢ NCNONb30BaHNEM METOJA
Jlarpamxa 1-ro popma. PaHee 3Tu ypaBHeHUs OBUIN TOTY-
YeHBI PAIOM aBTOPOB C ITIOMOLIbI0 MeTofa Jlarpanika 2-To
pona. Vicnonbsosanue ypaBHenuii Jlarpamxa 1-ro popa
MO3BOJIAET NMPU/IaTh KOMIIOHEHTAM YPaBHEHMII Tpo3pay-
HbII (usmdecknii cMbIct. Vcnonp3yemass MOfiesb OIO-
PBI IIPEAIIONaraeT, YTO IOBEPXHOCTh KayeHMs OIOPBI, a
TaKXXe caMa OIlopa OCTAIOTCS XKECTKMMM B IIpoliecce Ko-
ne6anmit. IIpu MasbIx Ko/meOaHUAX MOTyYeHHOe YpaBHe-
HIe MOXeT OBITh CBeIEHO K JIMHETHOMY € TOYHOCTBIO JI0
4/IEHOB BTOPOTO MOPSAZIKAa Ma/IOCTH IO TI€PEMELIEHNAM U
CKOPOCTAM. YpaBHeHue, onucbiBawoee onopy 0. [I. Ye-
PEMMHCKOro, cHOPMUPOBAHO KAK CTOXACTHUYECKas MO-
Henb. BHeliHVMe HArpyskm 3afaloTcs B BUJe aHCAMOI
CITy4alHbIX celicMu4ecKux BosferictBuit. ITokasaHo, 4yTo
IpM pacyeTHOM aHa/M3€ YCTaHABIMBAIOTCA CUTYaLUM,
KOI'7Jla KMHEMaTH4YeCKye Ornoppl YepennHCKOro ABAATCA
3¢ deKTUBHOI CEeICMO3aIINTOIL.

Ta6.: 2. Vin.: 13. Bubmuorp.: 12 Hass.

Fagqiri A., Rutman Yu. L., Ostrovskaya N. V. Calculation
and theoretical evaluation of the Yu. D. Cherepinsky
kinematic supports efficiency with consideration of
their parameters. Vestnik grazhdanskikh inzhenerov -
Bulletin of Civil Engineers, 2022, no. 1 (90), pp. 38-47.

Keywords: kinematic support, rolling surface, Lagrange
method of the 1-st kind, radius of the support curvature,
seismic insulation efficiency.

The paper presents the equations of the
oscillations of seismic-protected object located on
the Yu. D. Cherepinsky kinematic support obtained
using the Lagrange 1-st kind method. Previously, these
equations were obtained by a number of authors using the
Lagrange 2-nd kind method. Using the Lagrangelst kind
method allows giving the components of the equations a
transparent physical meaning. The support model used
assumes that the rolling surface of the support, as well as
the support itself, remain rigid during oscillations. With
small oscillations, the obtained equation can be reduced
to the linear one with accuracy to the second order terms
of small motion relocations and velocity.The equation
presenting the Yu. D. Cherepinsky support is formed as
a stochastic model. External loads are set in the form of
an ensemble of random seismic impacts. It is shown that
during the design analysis, situations are established when
the Yu. D. Cherepinsky kinematic supports are effective
seismic protection.

YK 69.003:658.012.22

DOI 10.23968/1999-5571-2022-19-1-48-54

Bonomun C. A., boxan X. A. Helitpanusanus 3agep-
JKeK padoT Ha OCHOBe aHanu3a rpauKOB CTPONTEND-
CTBa, C()OPMUPOBAHHBIX METOOM HeOIpefeTeHHbIX
pecypcHbIX K03 dunmeHToB // BecTHUK Tpa)KfaHCKMX
nHxeHepoB. 2022. Ne 1 (90). C. 48-54.

Kntouesvie cnosa: opranmsanyis 1 yrpasjieHne CTpou-
TENbCTBOM, 3a/IeP>KKI CTPOUTENbHBIX PaOOT, IPOrPaMMBI
yIIpaB/leH)sI IPOeKTaMH, YIIpaBjIeHVe BpeMeHeM CTPOu-
TeIbCTBA.

[IpencraBmen aHamu3 TrpaduUKOB CTPOUTENHCTBA,
cOpPMIUPOBAHHBIX METOOM HEOIIpele/IeHHbIX pecypc-
HBIX K09} (PUIMEHTOB, Ha OCHOBE KOTOPOro GOPMUPYIOT-
Cs1 BApMAHTBI BO3MOYKHOTO BO3/IENICTBMS Ha ITepeMeHHbIE
C LIe/IbI0 YMEHbLIEHNs 3afepxKeK paboT. PaccMoTpeHsbl
TPY IPYIIIBI BAPMAHTOB HEMTpaIN3ay 3ailepXKI CTPO-
UTENbCTBA, BKIIOYAIONIE KOMNYECTBEHHOE yBeIMdYeHue
PecypcoB, OpraHM3aIMIo CIeUNPUIECKNX PeCypPCHBIX
npodueil M TEXHOJIOTMYECKH JOITYCTUMOE COBMeIeHNe
pabot. IlomyyeHHBIe pe3yIbTaThl IOKA3bIBAIOT, YTO HEVi-
TPaIU3ALIO 3a/IePXKKU CTPOUTEIbHBIX PA0OT MOXKHO pe-
INTh PasHBIMM COCOOaMM, BKIOYAsl MX KOMOMHAI[MY,
CBSI3aHHbIE KaK C YMEHbILIEHMEeM IPOJODKUTENTbHOCTEN
OTZIeTIbHBIX PaboT, TaK U C BBEEHMEM OTPULIATEIbHBIX
JIarOB BpeMEH.

Vn.: 1. Bubnmorp.: 12 Hass.

Bolotin S. A., Bohan Kh. A. Neutralization of work
delays based on the analysis of construction schedules
formed by the method of undetermined resource
coeflicients. Vestnik grazhdanskikh inzhenerov - Bulletin
of Civil Engineers, 2022, no. 1 (90), pp. 48-54.

Keywords: construction organization and management,
construction work delays, project management programs,
construction time management.

The paper presents an analysis of construction work
schedules formed by the method of undetermined
resource coeflicients, on the basis of which variants of
possible impacts on the variables are formed in order
to reduce the delay of construction. Three groups of
variants for the neutralization of the construction work
delay are considered, including the quantitative increase
in resources, organization of specific resource profiles
and technologically permissible works' combination.
The obtained results show that the neutralization of
construction work delays can be solved by different ways,
including combinations of works, which is connected with
both decreasing of individual works' duration and also
with introducing of negative lags of time.

VIK 624.191.22
DOI10.23968/1999-5571-2022-19-1-55-65
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Iatido A. H., Bepcmos B. B., Esmiokos C. A. Db dex-
THUBHasA TEXHOIOIM:A YCTPOIICTBA MOJ3€MHBIX IelleX0f-
HBIX TOHHeNEN TOJ AeICTBYIOIIMMI MarucTpanamn //
BecTHMK TpaKaHCKMX WH>KeHepoB. 2022. Ne 1 (90).
C. 55-65.

Kntouesvie cnoea: melIeXOmHbII TOHHeENb, IIIYHT,
BIABINBaHNE LINYHTA, ITOJ3€MHbIe COOPY>KEHN, MOMY-
3aKPBITBIIT CIOCOO CTPOUTEIBCTBA.

PaccmoTpenbl coBpeMeHHbIe TeXHONMOTUN YCTPOIICTBA
HOf3eMHBIX TelexonHbix ToHHenelt (I1I1T) nerny6oxoro
3aJI0)KEHNs TOJ, AeICTBYOIMMM TPAaHCIOPTHBIMI Maru-
crpamsavn. [Ipepnoxxena texnonorua ycrporicrsa IIITT,
TIpy KOTOPOJ1 CHayasa MoIepeK Mpoesykell JacTu 1o 3a-
XBaTKaM IOTPY>Kal0T IIITYHTOBOE OTpakKieHue, KOTopoe
OyZeT CAy)XUTb OTpaKparoliell KOHCTPYKI[MENl TOHHe-
JIs1. 3aTeM II0 ero TOPLAM YCTPAaMBAIOT OHOpPHBIE GaIKu
Y MOHOJIITHOE IIOKpBITVE, II0 KOTOPOMY HOC/Ie Habopa
IPOYHOCTM MOXXHO BO30OHOBJIATH [BVDKEHME TPaHC-
nopra. O60cHOBaHbI 3¢ HeKTUBHBIE PEXXUMBI IIOTPYKe-
HISA CTaJIbHOTO IIITYHTA M CUCTEMBI €T0 KpeIJIeHus, Mo-
3BOJIAIOIIE 00eCIeYNnTb YCTOINYMBOCTD KOHCTPYKIIMI
TOHHEJIS1 I CHU3NUTD TEXHOJIOIMYeCKue BO3MeNCTBMA Ha
HOKpBITHE ITpoessKelt yacTu. IIpu aToM paboTs! 10 paspa-
00TKe TPYHTA, YCTPOIICTBY OCHOBAHSI TOHHEIIS, TUPOM-
30/IALUN U APEHAXHOI CUCTEMBI, a TaKXXe OT/e/IOYHbIe
PaboTBI OYAYT BBIIOMHATHCS HOJ EPEKPBITVIEM TOHHETISI
6e3 OCTaHOBKM JiBIDKeHMs TpaHciopTa. IIpemmaraemas
TeXHOJNOTUA IO CPaBHEHMIO C TPAJUIMOHHON, peanu-
3yeMOIl B OTKPBITOM KOTJIOBaHE, IIO3BOJISIET COKPATUTD
IIPOO/DKUTEIbHOCTD OCTAHOBKY ABYDKEHMS TPAHCIIOPTa
B 2 pasa, a IIpM MCIO/Tb30BAHNY TOTOBBIX 37IEMEHTOB TOH-
Hensa — B 1,18 pasa. O61ast IpoRO/KUTEIBHOCTD paboT
cokpamaercs B 1,38 pasa. I[IpuBogATCsA TeXHOMOTMYeCKUe
CXeMBbI IIPOM3BOACTBA PabOT, BELOMOCTI MAIINH I MeXa-
HI3MOB, HEOOXOAMMbIE A/IsI IPAKTIYIECKON peannsanum
criocoba.

Tabm.: 2. Vin.: 9. bubmuorp.: 14 Ha3s.

Gaido A. N., Verstov V. V., Evtuikov S. A. Effective
technology for the construction of underpass pedestrian
tunnels under existing highways. Vestnik grazhdanskikh
inzhenerov - Bulletin of Civil Engineers, 2022, no. 1 (90),
pp- 55-65.

Keywords: pedestrian tunnel, tongue-and-groove,
tongue-and-groove indentation, underground structures,
semi-closed construction method.

The article discusses modern technologies for the
construction of shallow underpass pedestrian tunnels
(UPTs) built under existing transport highways.
A technology for building such tunnels is proposed, in
which, at the first stage, a tongue-and-groove fence is
indented across the carriageway along the grapples, which
will serve as the enclosing structure of the tunnel. Then,
support beams and a monolithic cladding are arranged

along its ends, along which, after gaining strength, traffic
can be allowed to resume its motion. The effective modes
of steel sheet piling immersion and its fastening systems
are substantiated, which allows ensuring the stability of
tunnel structures and reducing technological impacts on
the roadway surface. The works on the soil development,
the installation of the tunnel foundation, waterproofing
and drainage system, as well as finishing works will
be carried out under the tunnel floor without traffic
having to be stopped. Based on the performed technical
and economic calculations, it was found out that the
proposed technology, compared with the traditional one
implemented in an open pit, allows reducing the duration
of traffic stops by 2 times, and, when using prefabricated
tunnel elements, it will be by 1.18 times. The total duration
of work is reduced by 1.38 times. The article presents
the technological schemes of work production, lists of
machines and equipment necessary for the practical
implementation of the method.

YK 539.4

DOI'10.23968/1999-5571-2022-19-1-66-72

Momuwines P. B., Kapnywxun A. C. CoBepIIeHCTBO-
BaHMe NOpAJKa NPOBeIeHNsA CTPOUTETbHOTO KOHTPO-
N4 // BeCTHUK IpaKIaHCKUX MH>KeHepoB. 2022. Ne 1 (90).
C. 66-72.

Kntouesvte cnosa: cTpouTeNnbHBIN KOHTPOJb, MCHOJI-
HUTE/TbHAsA JOKyMEHTaIA, IIPOLefypa, aKT, OCBUMIETENb-
CTBOBaHIeE, KOHTPOJIbHOE MEPOIPUATHE, OIEPALIVIOHHDI
KOHTPOJIb.

ITpoBezieHo uCcnenoBaHNe TIONOKEHUI 3aKOHOMA-
TENIbCTBA KacaTelbHO IOpAKA IPOBEJEHUA CTPOU-
TEJIbHOTO KOHTPOJIA. BbIAB/I€HBI OCHOBHbIE HEJOCTATKM
MIOJIOKEHMIT ¥ TePMMHOB 3aKOHOJATe/IbCTBA, a TaKXe
MIPAKTUKY MX IpuMeHeHMA. IIpennoskeHpl M3MeHeHN B
nonoxenns Ilocranosnenus IlpaBurenbctea PO Ne 468
B YaCTV COBEPUIEHCTBOBAHNUSA IOPA/KA CTPOMUTETHHOTO
KOHTPOJIA, @ TAKXKe HOPM YMCTIEHHOCTY IIepCOHaa CTPO-
UTENbHOTO KOHTPOJIA 3aKa3uMKa.

Bbubmorp.: 15 HasB.

Motylev R. V., Karpushkin A. S. Improving the
performing of construction control procedure. Vestnik
grazhdanskikh inzhenerov - Bulletin of Civil Engineers,
2022, no. 1 (90), pp. 66-72.

Keywords: construction control, as-built
documentation, procedure, act, inspection, control event,
operational control.

The study analyzes the provisions of the legislation
regarding the performing of construction control
procedure. There have been revealed main shortcomings
of the provisions and terms of the legislation in this regard,
as well as the practice of their application. Changes are
proposed to the provisions of Decree of the Government
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of the Russian Federation no. 468 in terms of improving
the procedure of performing construction control, as well
as to the existing norms for the number of personnel for
construction control of the customer.

YIK 691.5

DOI 10.23968/1999-5571-2022-19-1-73-79

Anukanosa JI. A., Kyosxos A. ., Ilepsywuna [I. M.
@®ropaHIMAPUTOBBIE BSDKYIINME I W3TOTOBIEHU
CTPONUTENbHBIX KOMIIO3UTOB // BeCTHUK IpakFaHCKUX
UHXeHepoB. 2022. Ne 1 (90). C. 73-79.

Kniouesvie cnosa: GTOpaHIMAPUTOBOE BSDKYIIeEe,
CTPOUTENbHbIE KOMIIO3UTHI, Kaaccumranus QropaH-
TUAPUTOBOIO  CBIPbA, CTPYKTYPHO-METOLONOrMYecKas
cXeMa WCCIeJOBAaHUI, TEXHOMOTMYeCKass CXemMa IPOu3-
BOJICTBA.

ViccnenoBaHo QTOpaHIMAPUTOBOE CHIPbE U CIOCOODI
ero yTIIN3alyi AJIA IPOU3BOACTBA TUIICOBBIX BKYIINX
M CTPOUTENBHBIX MaTepUajoB Ha ero ocHoBe. Paspabo-
TaHHas1 aBTOpamu Knaccupukanus GTopaHTUPUTOBOTO
CBIPbsI II03BOJISIET CUCTEMATU3MPOBATh Hay4YHbIe JaHHbIE
0 €ro coCTaBe, CBOJCTBAX C IIe/IbI0 HAIIPaBJIEHHOTO VIC-
HO/Ib30BAHNUSA TIPU Pa3paboTKe TEXHOMOTMIECKNX IIPYH-
LAIIOB ¥ IPOLIECCOB M3TOTOBJIEHMSI KOMIO3MIIMOHHBIX
marepuanoB. PaspaGoTaHbl panMOHA/IbHbIE COCTABBI U
YHUBepCajIbHbIe TeXHONOIMYECKIe CXeMBbI IIPOU3BOJCTBA
KOMITO3UIIVIOHHBIX MaTe€pUasoB Ha OCHOBE HENTpPaN30-
BaHHOTO (PTOPAHTUAPUTA.

Tabm.: 1. Vin.: 5. Bubmuorp.: 13 Hass.

Anikanova L. A., Kudyakov A. L, Pervushina D. M.
Fluorohydrite binders for production of building
composites. Vestnik grazhdanskikh inzhenerov - Bulletin
of Civil Engineers, 2022, no. 1 (90), pp. 73-79.

Keywords: fluorohydrite binder, building composites,
classification of fluorohydrite raw materials, structural-
methodological research scheme, technological scheme of
production.

The study presents the results of investigating
fluorohydrite raw materials and methods of their
utilization for production of gypsum binders and
building materials on their basis. The classification of
fluorinehydrite raw materials developed by the authors
allows to systematize the scientific data on its composition
and properties in order to use them in the development
of technological principles and processes of composite
materials production. As a result, rational compositions
and universal technological schemes of production
of composite materials on the basis of neutralized
fluorohydrite have been developed.

YIK 006.07:691:666.9
DOI 10.23968/1999-5571-2022-19-1-80-91

Cmaposepos B. [, Imumpues A. JI., Kysuunos E. A.
IIpo6meMbl TeXHMYECKOr0O HOPMUpPOBaHUA B cdepe
CTPOUTENBbHBIX MaTepyuanoB // BecTHNMK TpakgaHCKUX
nHXxeHepos. 2022. Ne 1 (90). C. 80-91.

Kniouesvle cnosa: TexHudeckoe HOpMUpPOBaHUe, CTaH-
JapTU3alVsd, AEATENTbHOCTb TEXHUYECKNX KOMUTETOB,
ampo6arsi METOLOB MCIBITAHMIL, CTPOUTEIbHbIE MaTe-
pUAIBL

Jlna comelicTBUA PasBUTUIO CTPOUTENLHON OTPACIM
HeoOX0IMMO CBOEBPEMEeHHO IIPMHUMATh HOBbIE 1 OOHOB-
JIATD CYILIeCTBYIONIMe CTaHAApThl. OIHAKO B COBpeMeH-
HBIX YCTIOBISIX BBISIBIIEH Psifi po6ieM B cepe TexHmde-
CKOTO HOPMMPOBaHM s, CBS3aHHDIX C OTKa30M IPUMEHATD
Hay4HO-TIPAKTUYeCK/e METOfbl IIpM pa3paboTKe CTaH-
[apTOB M OTCYTCTBUEM MePapXIUeCKON CUCTeMbI HOPMMU-
PYeMBbIX TpeOOBaHMII ¥ MeTOZIOB X KOHTpoA. oHp HOp-
MAaTUBHBIX CTPONUTEIbHBIX JJOKYMEHTOB HEOOOCHOBaHHO
pacTeT u3-3a 3OBITOYHOTO YMC/IA UEHTUYHBIX CTAHAAP-
TOB Ha METOJIbl JMICTIBITAaHMA, IPYMeHsAeMbIe 110 OTHOIIe-
HUIO K OJIHOPOJHOI NpopyKuun. Takke KadecTBO caMMX
CTAQHJAPTOB He OTBEYAET COBPEMEHHBIM TPeOOBAHUSIM:
VMEIOTCS HEOJHO3HAYHO TpaKTyeMble (OPMYIMPOBKIY,
a Tpe6OBaHNA ¥ METONUKY He TIPOXOJAT IpeBapUTEIIb-
HOIT anpo6aluy B OTPAC/IEBbIX HAYYHBIX OpraHU3ALNAX,
B CBA3M C YeM UX BHEJPEHNE B IeATeIbHOCTb Pa3INIHbIX
mabopaTopuii CTAaHOBUTCA 3aTPYSHUTENIbHBIM. B mrore
3TO OKa3bIBaeT HETaTMBHOE BIMsAHNE Ha JOCTOBEPHOCTD
IIO/TyJaeMbIX Ppe3y/IbTaTOB JCIBITAaHUI INPOAYKIMU I,
COOTBETCTBEHHO, MOYKET IIOBBICUTb YPOBEHDb PUCKA JiA
6ecrpucrpactHoctn maboparopuii. Ilepednciensr mpo-
61eMbl CTaHJapTM3aLlMy Ha IpUMepaX HOPMATMBHBIX
IHOKYMEHTOB Ha IieOeHb, 60PTOBOJI KaMeHb, OUTYMOCO-
fep>Kalye MaTepuasbl, MaTepUabl /1A JOPOXKHOI pas-
METKI, a TAK)Ke IIPEMIOKEHBI Iy TH UX PeLIeHNA.

Ta61.: 3. Bubmrorp.: 4 Ha3B.

Staroverov V. D., Dmitriev A. L., Kuvshinov E. A.
Problems of technical regulation in the sphere of
building materials. Vestnik grazhdanskikh inzhenerov -
Bulletin of Civil Engineers, 2022, no. 1 (90), pp. 80-91.

Keywords:  technical regulation, standardization,
technical committees’ activity, approbation of test
methods, building materials.

To facilitate the development of the construction
industry, it is necessary to timely issue new standards and
to revise the existing ones. However, several problems
in the field of technical regulation have been revealed
associated with the unwillingness to apply scientific and
practical methods in the development of standards and the
lack of a hierarchical system of standardized requirements
and methods of controlling them. In this regard, the fund
of normative construction documents is characterized
by unreasonable growth due to the presence of duplicate
standards and an excessive number of identical standards
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for testing methods applied to homogeneous products.
Also, the quality of the standards themselves is not up
to date: there are ambiguous interpretations, and the
requirements and methods are not pre-approved in
the industry scientific organizations, which makes it
difficult to implement them in the activities of various
laboratories. Ultimately, his has a negative impact on
the reliability of the obtained product test results and,
consequently, can raise the level of risk to the impartiality
of the laboratories. There are regarded the problems of
standardization on examples of regulatory documents on
crushed stone, curbstone, bituminous materials, materials
for road markings, as well as suggested ways of solving
these problems.

YIK 629.063.2

DOI 10.23968/1999-5571-2022-19-1-92-100

Cycnos /]. I0. Onpenenenye ONTHMAaTbHBIX TEXHOIO-
TMYeCKUX NTapaMeTPOB CUCTEMbI ra3oCcHabkeHMsA 6110-
MeTaHOM // BecTHUK TIpakTaHCKMX MHXXeHepoB. 2022.
Ne 1 (90). C. 92-100.

Kniouesvie cnosa: cuctema razocHabxeHns, 61omera-
HOBas YCTaHOBKa, OMOMeTaH, ra3onorpebeHne, ONTH-
MaJIbHble TapaMeTPBbL.

PazpaboTaHbl TeopeTHUeCKIe IOTIOXKEHNsI U IPOU3-
BeJleH pacyeT ONTVMA/IbHBIX TEXHOTIOIMYECKUX MapaMe-
TPOB CUCTEMBI I'a30CHAOKEHNSI 61IOMETAaHOM JIJIs1 YCTIOBII
Benropopckoit obmactu. PaspaboTaHa MaTeMaTmyeckas
MOZENb ONTUMM3ALMN CUCTEMBI Ta3OCHabXKeHUs 610-
METAHOM, YIMUTHIBAIOIIAs] KOMIIIEKC TEXHOJIOTMYECKUX I
TEXHJKO-9KOHOMIYECKuX (akTopoB. IlonydeHo aHanu-
TUYECKOe BBIPAXKEHME JIA OIpefie/leHNs ONTIMAIbHOTO
pazmyca feiicTBMs 61IOMETaHOBOI YCTAHOBKY B 3aBUCH-
MOCTH OT IUIOTHOCTI CYOCTPaTOOOpasoBaHNs. YCTaHOB-
JIEHBI OITUMA/IbHbIe 3HAYEHUs Pafiyca HeiCTBUS Ouo-
METAHOBOJ YCTAaHOBKM IIPOTSDKEHHOCTM Ta30BOIl CETH
11 TTofa4yy 61I0MeTaHa B CMCTEMBI Fa30CHAOKEHM .

Tabm.: 1. Vin.: 5. Bubmuorp.: 18 Hass.

D. Yu. Suslov Determination of the optimal
technological parameters of the biomethane gas supply
system. Vestnik grazhdanskikh inzhenerov - Bulletin of
Civil Engineers, 2022, no. 1 (90), pp. 92-100.

Keywords: gas supply system, biomethane plant,
biomethane, gas consumption, optimal parameters.

The paper presents the results of the study of the
biomethane gas supply system for the conditions of the
Belgorod region, for which there have been developed
theoretical provisions and calculation of the optimal
technological parameters has been performed. There has
been developed a mathematical model for optimizing
the biomethane gas supply system, taking into account
a complex of technological, technical, and economic
factors. An analytical expression has been obtained to

determine the optimal range of action of the biomethane
plant depending on the density of substrate formation. The
optimal values of the radius of action of the biomethane
plant and the length of the gas network for supplying
biomethane to the gas supply system have been specified.

YK 62-608: 697: 620.97
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Ynawesa B. M., Ilonomapes H. C., Cyxanosa J. J.
Hcnonb3oBaHne 3HeprocGeperaoIux TeXHOMOTMIA
Ha o0beKkTax HeTAHOro MecTopoKaeHus // BecTHuk
IpaXJaHCKUX MHXeHepoB. 2022. Ne 1 (90). C. 101-106.

Kniouesvle cnosa: HeTAHOE MECTOPOXKTEHNIE, SHEPTO-
HnoTpeb/IeHNe, KOTeHepalys, MUKPOTypOoreHeparop.

[IpencraBneHbl pe3ynIbTaThl aHANIM3a MUCIONb30Ba-
HUsE ra30TypOunHbIX anmekrpocrannuit (I'TIC) Ha bGase
MUKpPOTYpOOTeHepaTopoB I TeHepaluy 3JIeKTpude-
CKOJ1 U TEIJIOBOJ SHEPTUM IIPU OCBOEHUY HePTAHOTO Me-
cTopoxzieHnd. IIpuBeneHbl OCHOBHbIE XapaKTepPUCTUKM
npeparaemolt 'TOC. [TpennoskeHbl HOBbIe MaTepyaIbl 1
TEXHOJIOTIY JI/Is1 TEIIOU3OIALIUIL TPYOOIIPOBOLOB CHUCTe-
Mbl TeriocHabkenns. O60CHOBaHA 11e1ecO00pasHOCTb
UCIIONb30BAHMA NPUHIMIA KOT€HepalMy Ha OCHOBe
npumenenus I'TOC B sHeprocucreMax He(TAHBIX MECTO-
poxxzeHuit. PaboTa BbIIIO/HEHA IPY MOAEP>KKe HAYIHO-
00pa3oBaTeNbHOrO L[eHTpa MUPOBOro ypoBHs «Poccmii-
cKast ApPKTUKaA: HOBble MaTepyasbl, TEXHOIOTMY 11 METOLDI
UCCIIeIOBAHNA».

Vn.: 5. Bubmmorp.: 9 HasB.

Ulyasheva V. M., Ponomarev N. S., Sukhanova I. I. The
use of energy-saving technologies at oilfield facilities.
Vestnik grazhdanskikh inzhenerov - Bulletin of Civil
Engineers, 2022, no. 1 (90), pp. 101-106.

Keywords: oil field, energy consumption, cogeneration,
micro turbine generator.

The article presents the results of the analysis of using
gas turbine power plants (GTPP) based on micro turbine
generators for the electrical and thermal energy generation
during an oil field development. The main characteristics
of the GTPP are given. New materials and technologies for
thermal insulation of pipelines of the heat supply system
are proposed.The expediency of using the cogeneration
principle based on the use of gas turbine power plants in
the energy systems of oil fields has been substantiated. The
work was carried out with the support of the world-class
scientific and educational center «Russian Arctic: new
materials, technologies and research methods».

YIIK 656.022

DOI 10.23968/1999-5571-2022-19-1-107-113

Andpees A. JO. MeToauka onpegeneHns ONTAMATb-
HBIX MapHIPYTOB B YCIOBUAX ONEPATMBHOIO IUIAHM-
POBaHUA aBTOMOOMIBHBIX TIPY30BBIX II€PEBO3OK //
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BecTHUK TpaXmgaHCKMX WHXeHepoB. 2022. Ne 1 (90).
C.107-113.

Kntouesvie  cnosa: MapumipyTusanys, HSOPOXKHO-
TPAaHCIOPTHAsA CUCTEMA, a/ITOPUTM ONTUMM3ALNN, MHO-
TOKpMTepuasbHas 3a/jada, IporpaMMHoe obecriedeHne.

ITpepcTaBneHa MeToAMKa ONpeeIeHNs ONTUMAlb-
HBIX MapUIPYTOB B AVHAMUYECKM M3MEHAIOIMXCA YCIO-
BISIX OIEPATMBHOIO IUIAHMPOBAHMS ABTOMOOVIBHBIX
I'PY30BBIX IIEPEBO30K, COCTOSIAA U3 IBYX OCHOBHBIX 371e-
MEHTOB: TEOPETUYECKOro obecredeHus (MaplIpyTU3aTo-
pa) ¥ peanusyIolero ero MporpaMMHOrO 0becreyeH s
(mpoTokoma mapupytmsanun). MeTonnka pacronaraet
YHUKATbHBIMU CBOJMCTBAMM: aHAJIUTUYECKMII aIllapar
MaplIpyTu3aTopa IpeAIroaaraeT BO3MOXXHOCTb BbIOOpa
3¢ eKTVBHOrO [eIICTBYUA IPU HAIMYUYU CTOXaCTUIeCKON
HeolpeeNIeHHOCTN (KOrla OTCYTCTBYeT MHGOpMaius,
rapaHTHpYyIollas 060CHOBaHHOE IPYMeHeH e U3BeCTHDIX
3aKOHOB PACIIpefielleHNs] CTyYaliHbIX BE/IUUIH), METOMU-
Ka paboTaeT ¢ HeOTPAHNYEHHBIM KOMIECTBOM BXOJOB B
CHCTEMY, II03TOMY B 0asbl MCCIENYeMbIX JaHHBIX MOTYT
V1 JOTDKHBI OBITh BK/IIOYEHBI Pe3y/IbTaTHBHDIE II0Ka3aTenn
He TO/MBKO paboThbl aBTOMOOWIIEN, HO M Tpysomepepaba-
TBIBAOLX ITYHKTOB.

Vn.: 4. Bubmmorp.: 19 Hass.

Andreev A. Yu. Methodology for determining
optimal routes in operational planning of road freight
transport. Vestnik grazhdanskikh inzhenerov - Bulletin of
Civil Engineers, 2022, no. 1 (90), pp. 107-113.

Keywords: routing, road transport system, optimization
algorithm, multi-criterion task, software.

The article presents a methodology for determining
optimal routes in dynamically changing conditions
of operational planning of road freight transport. The
methodology consists of two main elements: theoretical
software (router) and implementing software (routing
protocol). It has unique properties, namely, the analytical
apparatus of the router provides the possibility of
choosing an effective action in the presence of stochastic
uncertainty (when there is no information, which would
guarantee the justified application of the well known laws
of distribution of random variables). It works with an
unlimited number of entries into the system, therefore,
not only effective performance indicators of cars can and
should be included in the databases of the studied data,
but effective indicators of cargo handling facilities as well.

V1K 343.148.63
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Brundep M. M. IloBpIiieHe 6€30MaCHOCTH JOPOXK-
HOT'O IBVDKEHMA BETOCHIIeFHOTo TpaHcnopTa B CaHKT-
Ilerep6ypre // BecTHUK rpa>kTaHCKUX NH>KeHepoB. 2022.
Ne 1(90). C. 114-120.

Kntouesvie cnosa: ;op0>kHO-TpaHCIOPTHBIE TPOMCILIe-
CTBUSI C BETIOCUIIEAUCTAMI, BeTOCUIIEHAsT NHPPACTPYK-
Typa, 6€30IIaCHOCTb JOPOXKHOTO IBVDKEHIISA, BEIOCUIIE] -
HOEe TPAHCIIOPTHOE CPEfICTBO.

Boimonuen ananus JITII ¢ Benocunegucramu 3a 2020
rof, B KOTOPOM YYUTBIBAINCh flaTa, BpeMs, IPUUMHA,
palioH, ampec u KommdectBo mocTpagasmmx B JTII,
aTaKKe M3y4eHa CYLIeCTBYIOIIAsA BeTOCUIIEAHAS VH-
¢dpacTpykTypa ropoga (KOMM4ecTBO M PacCIOTIOKEHMUE
BEJIOCUITETHBIX JOPOXKeK). IIpoBeieHa OljeHKa MeCT KOH-
uenTpanyy JTII 1 omacHBIX yIacTKOB JBIDKEHNS BeO-
CHUIIeTHOTO TpaHcIopTa Ha npuMepe Cankr-IleTepOypra.
Crienanpl BBIBOJIBI O HEOOXOMMOCTY COBEPIIEHCTBOBA-
HUS BEJIOCUIIERHOI MHPPACTPYKTYPDI [/I MOBBIIICHMS
YPOBHsI 6€30IaCHOCTY HGOPOXKHOTO ABVDKEHVS BETIOCHU-
TIeHOTO TPAHCIIOPTAa.

Ta6m.: 2. Vin.: 7. bubnmuorp.: 10 HasB.

Blinder M. M. Improving road safety of bicycle
transport in St. Petersburg. Vestnik grazhdanskikh
inzhenerov — Bulletin of Civil Engineers, 2022, no. 1 (90),
pp- 114-120.

Keywords: road traffic accidents with cyclists, bicycle
infrastructure, road traffic safety, two-wheeled vehicle.

The paper submits the results of an analysis of road
traffic accidents with cyclists in 2020. There was taken
into account the date, time, cause, area, address and
number of victims in accidents, with the existing cycling
infrastructure of the city (the number and location of
bicycle lanes) studied. An assessment of road traffic
accident concentration sites and risky traffic areas for
bicycle transport was carried out on the example of St.
Petersburg. Conclusions are made about the need to
improve the bicycle infrastructure in order to improve the
safety of bicycle traffic.

YIK 629.018

DOI10.23968/1999-5571-2022-19-1-121-129

Brsnxurnwmetin V. M., Cenkesuy [I. B. Konmenmus
ABTOMATU3MPOBAHHON CHCTeMbI KOHTPO/IA TeXHUYe-
CKOT'O COCTOSIHUSA aBTOOYCOB Ha OCHOBe BMJEOpPErn-
crpauum // BeCTHUMK TpaK[IaHCKUX MHXKeHepos. 2022.
Ne 1 (90). C. 121-129.

Kntouesvie cosa: aBToMaTn3MpoBaHHAA CUCTEMA, BU-
JeOPerMCTPAlVIOHHbII MEeTOJ,, KOHTPO/Ib TeXHIYECKOTO
COCTOSTHMSA, aBTOOYCBL

ITpepmaraeTcss KOHLENIMSA aBTOMAaTM3MPOBAHHOI
CHCTeMbl NPEJpeiicOBOI0 KOHTPOJIA TE€XHMYECKOIO CO-
CTOSIHMA aBTOOYCOB Ha OCHOBE BUJICOPETUCTPALOHHO-
ro Meroza. IToaxon K aHaNMM3y TeXHMYECKOTO COCTOSHUA
IapaMeTpoB aBTOOyCa OCHOBAH Ha IpeNCTaBIeHUN Iud-
poBoro n3obpaskeHns aBTo6yca B BIje MaTPULIBI ¥ COIIO-
CTaBJIEHNN XapPAKTEPUCTHK S9eeK MATPUIIBI C 3TAJIOHOM.
[TprMeHeHNe aBTOMAaTU3MPOBAHHON CMCTEMBI Ipefpeli-
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coBOro (M IOC/IepeiicoBOro) KOHTPOJA TeXHUYECKOTro
COCTOAHMA aBTOOYCOB MOMOXKET MCKTIOYUTD CYyOBeKTUB-
HOCTb IIPY OIIPEee/IeHNI TEXHUYeCKOrO COCTOSHMUSA aB-
TOOYCOB, IIO3BOINT PELIaTh JAHHYIO 3aflady 3a HECKOJIb-
KO CeKYHJ], CHUSUT TPY/I03aTPAThl ¥ IIOBBICUT YPOBEHb
yIIpaBieHVst 6€30IIaCHOCTBIO0 AKCIUTyaTalnu aBTOOYCOB,
YTO aKTyasbHO JUIA KPYIHBIX ITACCAXKMPCKUX aBTOIpe-
TIPUATUIL.
Vin.: 6. Bubmmorp.: 14 HasB.

Blyankinstein I. M., Senkevich D. V. The concept of
an automated system for monitoring the technical
condition of buses based on video registration. Vestnik
grazhdanskikh inzhenerov - Bulletin of Civil Engineers,
2022, no. 1 (90), pp. 121-129.

Keywords: automated system, video registration
method, technical condition monitoring, buses.

The concept of an automated system for pre-trip
monitoring of the technical condition of buses based
on the video registration method is proposed. The
approach to the analysis of the technical condition of
the bus parameters is based on the representation of a
digital image of the bus in the form of a matrix and the
comparison of the characteristics of the matrix cells with
the standard. The use of an automated system for pre-trip
(and post-trip) monitoring of the technical condition of
buses will help eliminate subjectivity in determining the
technical condition of buses, allow to solve this problem
in a few seconds, reduce labor costs and increase the level
of bus operation safety management, which is important
for large passenger bus companies.

YK 656.131:343.983.25

DOI 10.23968/1999-5571-2022-19-1-130-135

Boponun B. B. Metopuka pacyera 6a3oBOro Kom-
TIOHEHTa PUCKAa TPABMUPOBAHNMA IIPU OMPOKUHIBI-
BaHMM aBTOMOONIA B YAacTHBIX 3ajavax JOPOKHO-
TPAHCHOPTHON 3KCIEPTU3bl // BeCTHUK TpaKIaHCKMUX
nHxeHepos. 2022. Ne 1 (90). C. 130-135.

Kniouesvie cnosa: sxcrieptmsa [ATII, anmamms [TII,
onpokupgbiBanye TC, pekoHcTpykunma mexanusma JJTTI,
pacdyeT pucKa TPAaBMUPOBAHNA, CKOPOCTD JIBVDKEHMA.

PaccmarpuBaeTcss MeTO[, pellleHNMSA YacTHBIX 3ajad
TOPO>XKHO-TpaHCIOpTHOM akcnepTnssl o JTII ¢ ompo-
KIIbIBAaHMEM M JICIIONb30BAaHME B HUX OLIEHKM PUCKa
TpaBMUpPOBaHMA. MeTonuka pacyeTa 6a30BOTO KOMIIO-
HEHTa pJiCKa TPaBMIPOBAHUA OCHOBAaHA Ha pe3y/lbTaTax
aHa/mM3a maHHbIX 10 6asam CDS (Crashworthiness Data
System — cucrema maHHBIX 00 aBapuitHON 6Ge30macHoO-
ctu) u FARS (Fatality Analysis Reporting System — cn-
CTeMa OTYETHOCTH IO aHaaM3y CMEPTHOCTH), OMyOIM-
KOBaHHBIX B 00IeM HocTyIe Ha caiite HarmonaabHOTO
yipaseHust 6esonacHoctsio gBrokeryst CIITA (NHTSA).
IIpuBeneHa HOBas 3aBUCUMOCTb M3MeHeHUA 0a30BOrO

KOMITOHEHTa PUCKa OT CTAaTUYeCcKoro koadduiimenra mo-
NI€PEYHOI YCTOMIMBOCTI B CPABHEHMY C M3BECTHBIMM 3a-
PyOEXXHBIMIL aHAIOTAMIL.

Tabm.: 2. Vin.: 5. bubnuorp.: 7 Ha3B.

Voronin V. V. Methodology for calculating the
basic component of the injury risk, in cases when the
car rolls over, in private tasks of road traffic accident
examination. Vestnik grazhdanskikh inzhenerov -
Bulletin of Civil Engineers, 2022, no. 1 (90), pp. 130-135.

Keywords: road traffic accident examination, road
traffic accident analysis, vehicle rollover, reconstruction
of road traffic accident mechanism, calculation of injury
risk, driving speed.

This article deals with the method of solving private
tasks of road trafficaccident examination for accidents with
the car rolls over and the use of injury risk assessment in
these tasks. The calculation method is based on the results
of the analysis of the CDS (Crashworthiness Data System,
which is an emergency safety data system) and FARS
(Fatality Analysis Reporting System, which is a reporting
system for the analysis of road deaths) databases. A new
dependence of the change of the basic risk component on
the static coefficient of transverse stability in comparison
with the known foreign analogues is given.

YIK 656.13:343.983.25
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Eemiwxkos C. A., /lykawios b. B. ViccnemoBaHue Noj-
CHCTeMbI BBIABIICHNA UHIUAEHTOB MHTEIEKTYaTbHOM
TPAHCHOPTHOI cUcTeMbl // BeCTHUK I'PaK[JAHCKUX UH-
»eHepoB. 2022. Ne 1 (90). C. 136-142.

Kntouesvie cnosa: MHTeNNEKTyaNnbHas TPAaHCIIOPTHAA
CHUCTeMa, IOJICHCTeMA BbISAB/IECHVS MHIU/IEHTOB, VHTEI-
JeKTyalbHasA CHUCTeMa TIPeNYIPeXJeHUs BOJUTENeN
0 ITOSIBJIEHMM OTTAaCHOCTY Ha IPOe3)Keil JacTI.

VccnenoBaHbl OCHOBHbIE HOPMATMBHO-TEXHUYECKIE
ITOKYMEHTBI, MeTOAM4YecKie 1mocobus 1o ¢GopMmpoBa-
HUIO MHTE/UIEKTYa/IbHBIX TpaHCIOPTHBIX cucteM (MTC),
a TaloKe TeHAeHIMY UX pasBuTuA. OOOCHOBAHBI CTPYK-
Typa M (YHKIMOHAN IIOACUCTEMBl BBIABICHVS MHIV-
neHToB VITC Ha OCHOBaHUM HOPMAaTMBHO-TEXHIYECKON
nokymeHTaryu. OTpeeneHsl 1ie/leBble MHANKATOPDI -
(beKTMBHOCTY MHTEUIEKTYa/JIbHOII CHUCTeMbI IpefyIpe-
JKIEeHUs BORUTENIEN O TOSABJICHNM OIAaCHOCTY Ha IIPoes3-
el yacty. OmpeyienieHbl IepCIeKTYBHbIE HAIlPaB/IeHUA
MICCTIEIOBAHUII TIOJCUCTEMBl BBIABJICHUS WHIVJIEHTOB
WNTC pna aganranun B Poccnitckoit epmepannm.
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detection subsystem, intelligent warning system for
drivers of danger emergence on the roadway.

The main normative and technical documents,
methodological manuals on the formation of intelligent
transport systems (ITS), as well as trends in the ITS
development have been revealed. The structure and
functionality of the ITS incident detection subsystem
based on the regulatory and technical documentation
are substantiated. Target indicators of the effectiveness
of the intelligent system of warning drivers of the danger
emergence on the roadway are defined. Promising
research areas of the ITS incident detection subsystem for
adaptation in the Russian Federation are identified.
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OCHOBe VMHTETPMPOBAHHON OLICHKN IOKa3areneil Tex-
HIYECKOI ¥ KOMMep4ecKoii sKcImyaramn // BecTHuk
IpaXKIAHCKUX MH>KeHepoB. 2022. Ne 1 (90). C. 143-147.

Kniouesvie cnosa: spdekTuBHOCTL aBTOOyCa, Tex-
HIYeCKe IOKasaTely, KoMMepdeckas 3SKCIUTyaTaIlvd,
MHOTOKpMTepMaIbHas 3aja4a, BEKTOPHAsA ONTUMM3ALNA,
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[TpexncraBnen merop ompepenenus 3ddexTnBHOCTI
aBTOOYCOB Ha OCHOBE MHTEIPMPOBAHHOI OL[EHKM ITOKa-
3arefiell TEXHUYECKOM M KOMMEPYECKONM IKCIUTyaTalluyu
aBTOOYyCOB. JIaHHBINT METOJ MO3BOJsIET OOBEKTVBHO Ha
6a3e aHAIUTUYECKNUX MOJesIeit BEKTOPHOM ONTUMMN3ALNN
CpaBHMBATb HECOIIOCTaBMMBbIE IO CBOMM KO/NIMYECTBEH-
HBIM ¥ KaueCTBEHHBIM 3HAYEHMAM IIOKA3aTelM TeXHM-
4eCKOJ1 1 KOMMepYecKolt SKCITyaTanyy aBTo6ycos. Jlsa
pelleHs IOCTaB/ICHHO 3aa4u ObUI IPUMeHeH rpadoa-
HQIUTUYECKUII MeTOJ, HaXOXKJeHVsI MHOXeCTBa addek-
TUBHBIX IUIAHOB [/ 3aJlauyl JIMHEHOTO IPOrpaMMUpO-
BaHNA C Of[HUM OTPAaHMYUTEIbHLIM YCTIOBMEM ¥ TpeMsd
KputepusiMu 3¢ PeKTUBHOCTH, a TAK>Ke ObIIN IPOBEIEHBI
pacdeTsl ¢ UCIONb30BaHMEM Kpurepues Banbpa, Jlanna-
ca, CaBupka, ['ypsuiia. PesympraTsr anpobaruy 1mokasbl-
BAalOT JTOCTOBEPHOCTb PAcYeTOB IO pa3pabOTaHHON Ma-
TeMaTn4eckoi mogenmu. IIpenmymiectsa paspaboTaHHOI!
aHAIMTIYECKON MOfieNyt ompefeneHna 3PpQPeKTUBHOCTI
aBTOOYCOB IIPOJIEMOHCTPUPOBAHbI B CPaBHEHMM C 001Ije-
M3BECTHBIMM U allpOOMPOBAaHHBIMY METOIAaMU PellleHNsA
MHOTOKPMTEPHAIbHBIX 3a/5ad.
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integrated assessment of the technical and commercial
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Keywords: bus efficiency, technical indicators,
commercial operation, multi-criterion task, vector
optimization, zoning method.

The article presents a method of determining the
efficiency of buses based on an integrated assessment
of the technical and commercial performance of buses.
This method allows objectively comparing indicators of
technical and commercial operation of buses that are not
comparable in their quantitative and qualitative values
on the basis of analytical models of vector optimization.
In order to solve the problem, there was used a graph-
analytic method for searching for a set of effective plans for
a linear programming problem task with one restrictive
condition and three efficiency criteria. Calculations using
the Wald, Laplace, Savage, and Hurwitz criteria were
performed as well. The results of approbation show the
reliability of calculations by the developed mathematical
model. The advantages of the developed analytical model
for determining the efficiency of buses are demonstrated
in comparison with the well-known and proven methods
for solving multi-criteria problems.
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JTOTMYECKOJ COCTABIAIONIell Ha IpuMepe pa3sBUBAIO-
myxca paitoHoB Tromenn // BecTHMK Ipa’kTaHCKMX MH-
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IIyMa, KOHIIEHTPAIVs BPEHBIX BEIIeCTB.

IIpoBenieHo McCIeiOBaHMe YPOBHA 9KONOTMYECKOM
6e30I1aCHOCTM: IIYMOBBIX 3aTPA3HEHNUIT Y HAMUYUS Bpef-
HBIX Bell[eCTB B aTMoc(depe — B pa3BUBAIOIXCSA SKIJIBIX
MuKpoparonax I. TiomeHn. C IIOMOLIbIO CIELVANN3Y-
POBaHHBIX IpUOOPOB (LIyMOMepa, BMOpOMeTpa, aHasIN-
satopa SVAN 912M u cunbponHOro acnmparopa AM-
0059) 6bUTO [OKa3aHO IpeBBIIIEHNE JONYCTUMBIX 3Ha-
YeHNII 110 YPOBHIO IIYMOBBIX BO3[JEIICTBUIT 1 BEIOpOCAM
BPEIHBIX Bell[eCTB OT aBTOMOOM/ILHOTO TpaHcnopra. [lia
pelleHMs JaHHBIX IPOO/IeM IIpefIaraloTcsl pasindHOro
pofia MepOoNpMATHUA: CTPOUTEIbHbIE, OPTaHMU3AIOHHO-
TeXHNYeCKNe, KOHCTPYKTVBHBIE 1 APYTHE C OL[EeHKOII (-
(eKTMBHOCTY UX IPUMEHEHM.
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Pegpepamei

In this study, there was investigated the level of
environmental safety regarding the noise pollution and the
presence of harmful substances in the atmosphere in the
developing residential neighborhoods of Tyumen. With
the help of specialized devices (noise meter, vibrometer,
analyzer SVAN 912M and bellow aspirator AM-0059), it
was proved that the permissible values of noise pollution
and emissions of harmful substances from motor transport
are exceeded. To solve these problems, various kinds of
measures are proposed: construction, organizational and
technical, constructive and others with an assessment of
the effectiveness of their application.
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NPOEKTa B 0C000i1 9KOHOMIYECKOIT 30He ¥ B OOBIYHBIX
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IIPOEKT, 0cobas 9KOHOMMYECKass 30HA, VHXXVHUPYHI,
uHdpacTpykrypa.

[IpuBomMTCA CpaBHUTENbHBI aHAIN3 peannu3anyuu
MHBECTULMOHHO-CTpouTenpHoro npoekta (VICII) B oco-
6011 sxoHOMM4eckoit 30He (OD3) M B OOBIYHBIX MPO-
eKTHBIX ycnoByAX. CoCTaB/IeHa XapaKTepPUCTHKA ITAIIOB
peanusanuu CTpoutenbHoro npoekta B 033, o6o3Have-

HBI Hanboree Ba)KHbIE, TOKA3BIBAIOLINE CYIeCTBEHHDIE
IpeuMyllecTBa CTpouTenbcTBa B O93. Irtambl cTpon-
TENbCTBA OIMCAHBI C JCHO/Ib30BAHMEM HOPMATUBHO-
IIPAaBOBOJ JOKYMEHTALIMM, PACKpBIBAIOIe}l CUIbHbIE 1
cmabble CTOPOHBI peanusaluy Mpoljecca CTPOUTENbCTBA
Ha teppurtopun O33.
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typical project conditions. Vestnik grazhdanskikh
inzhenerov - Bulletin of Civil Engineers, 2022, no. 1 (90),
pp. 158-164.

Keywords: investment and construction project,
special economic zone, engineering, infrastructure.

The paper provides a comparative analysis of an
investmentand construction project (ICP) implementation
in a special economic zone (SEZ) and in typical project
conditions. A description of the construction project
implementation stages in the SEZ has been performed,
with the most important stages of construction outlined
demonstrating the significant advantages of the SEZ.
The construction stages are described using regulatory
documentation, which reveals strengths and weaknesses
of implementation of the construction process on the SEZ
territory.



