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JIae0anckuii B. 3. MeXgyHapomHasg apXUTeKTypHast
NMPaKTUKA. BausaHue MeTogoB peannsamyy CTpoONUTeNb-
HBIX IPOEKTOB Ha Pe3yIbTaTbl paboThI apxuTeKTOpa //
BecTHMK TpaKfaHCKMX ui>KeHepoB. 2021. Ne2 (85).
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Kniouesvie c106a: apXxuTeKTOp, MEXXYHAPOHAS apXN-
TeKTypHas IPaKTUKa, apXUTEKTYPHBII MEHEJPKMEHT, Me-
TOJ, peaM3alMyl CTPOUTEIBHOIO IPOEKTa, MOAPANYUK,
3aKa34lK.

CoBpeMeHHDI ApXUTEKTYPHBINI MEHEMKMEHT IIpefi-
JlaraeT HECKOJbKO INPMHIVIINAIBPHO PasHbIX METONOB
peannsanuy CTpOUTENIbHBIX IPOEKTOB, I B 3aBUCUMOCTH
OT IIPYMEHAEMOr0 MeTOJa POJIb APXUTEKTOPA B HUX pas-
JMYHA. B Ka>kZOM 13 9TUX METOOB MEHAITCA He TOJIb-
KO 00beM I XapaKTep IPefoCTaB/IAeMbIX apXUTEKTOPOM
YCIIYT, HO U CaMa BO3MOXKHOCTb pean3alyiii TBOPYECKOro
3aMBIC/Ia APXUTEKTOPa I er0 IpodecCUOHaIbHOTO IIOTeH-
nuana. IIpoBefieH KpaTKuil aHa/lIU3 OCHOBHBIX METONOB
peanmsanuy CTPOUTENIbHBIX IIPOEKTOB, OIIPe/ie/IeH OIITH-
MaJIbHbIII METOJ [JIA IIOJIHOTO PACKPBITUA Y peann3alun
apXUTeKTYPHOTO 3aMbIC/Ia.

Wn.: 3. Bubnuorp.: 5 Ha3B.

Liavdansky V. Eh. International architectural practice.
The influence of construction project implementation
methods on the results of the architect's work . Vestnik
grazhdanskikh inzhenerov - Bulletin of Civil Engineers,
2021, no. 2 (85), pp. 5-9.

Keywords:  architect, international architectural
practice, architectural management, construction project
implementation method, contractor, client.

Modern architectural management offers several
fundamentally different methods of implementing
construction projects, and, depending on the method
used, the role of the architect in the work is different. Each
of these methods changes not only the scope and nature
of the services provided by the architect, but also the
very possibility of implementing the creative idea of the
architect and his professional potential. A brief analysis
of the main methods of implementing construction
projects is carried out, and the optimal method for the full
disclosure and implementation of the architectural design
is determined.
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Cnasuna T. A. O 6ecueN0oBeYHOIT apXUTEKType U ap-
XUTEKTYpHOM oOpa3oBaHum // BeCTHMK Tpa)KlaHCKMX
nHxeHepos. 2021. Ne 2 (85). C. 10-25.

Kntouesvie cnosa: apXxuTeKTypa KakK MCKYCCTBO, Ha-
C/IefioBaHIIe, aBaHTaP, IICUXNIECKOe 3JI0POBbE YeTTOBEKa,
npodeccroHanpHOe 06pasoBaHue.

[Tpodeccus apxurekTopa O3HAMEHOBaHA BbICOYANL-
1Ie¥l CTENEeHbI0 COIMATbHON OTBETCTBEHHOCTU — OT Hee
3aBUCUT HE TO/IBKO Ka4eCTBO MaTepI/IaHbHOf[ <<O6OIIO‘{KI/I»
YeJI0BEeYECKOI YKU3HM, HO U IICUXOJIOTMYECKOe 3[0POBbe
Yer0oBeKa. ApXI/ITeKTYPa KakK I/ICKYCCTBO y}IOBHeTBOpHeT
HAIllM 9K3UCTeHIMabHble NOTPEOHOCTH, COObIast CBO-
JIM SA3BIKOM O I‘apMOHI/H/I U IIOCTOAHCTBE KOCMOC&, qTo
OTpPa’k€HO B MUPOBOM apXMTeKTYpHOM Hacnemuu. Cro-
JeTUAMU apXUTEKTypHOe oOpa3oBaHMe 0asupoBaIoCh
Ha HacJleJoBaHNUM NpouyIoro oneita. B XX Beke 0CHOBOII
obpasoBaHMsl CTamyu KoHLenuumum ABaHrapga — 06ojes-
HEHHOJ ¥ OIIACHOV [IeBMALM, IPUBENIIEN K KPUSUCY
apxuTeKTypbl. Heobxopum Bo3Bpar K MeTOfIaM IIPOEKT-
pOBaHI/Iﬂ, OCHOBAHHBIM Ha KYIII)TYPHOM HacCJIeqJOBaHUII.

Vin.: 5. Bubmuorp.: 18 Hass.

Slavina T. A. About inhumane architecture and
architectural  education.  Vestnik  grazhdanskikh
inzhenerov - Bulletin of Civil Engineers, 2021, no. 2 (85),
pp- 10-25.

Keywords: architecture as art, heritage, avant-garde,
human mental health, professional education.

Architecture as a profession inherently implies the
highest degree of social responsibility, for not only the
material component of human life is dependent on
the architect's work, but also, in no less degree, the
psychological health of people. Architecture as art satisfies
people’s natural existential urge, communicating in its
own language the harmony and constancy of the universe,
which is reflected in the world's architectural heritage.
For centuries, architectural education was based on the
inheritance of past experience. In the XX century, the
concepts of the Avant-garde became the basis of education,
and that was a painful and dangerous deviation, which has
led to the crisis of architecture. According to the author,
a throwback to the old methods of design based of the
cultural heritage principles is needed
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Benuviii I V., Bedepruxosa A. A. ViccmenoBaHme npod-
HOCTM ¥ YCTOWYMBOCTY TPYyOOOETOHHBIX 3/1€MEHTOB
KOHCTPYKIMII OOPaTHBIM YMCIEHHO-aHATUTUYECKIM
MeTooM // BecTHMK rpaXklaHCKMX MH>KeHepos. 2021.
Ne2 (85). C. 26-35.

Kniouesuvie cnosa: obparHbIit YJCIIEHHO-
aQHAIUTUYECKIIT METOH, TPYOOOETOHHbIE CTEpP>KHY, pac-
4eT yCTONYMBOCTH.

Lns cokpaieHns o6beMa pacueTHBIX OIepaL{uil Uc-
C/lefloBaHMe MIPOYHOCTI ¥ YCTONYMBOCTH TPYOOOETOH-
HBIX 9/IEMEHTOB KOHCTPYKLWII IPOBOAMUTCA OOpaTHBIM
YJIC/IEHHO-aHaMUTH4ecKuM MertooM. Ilo  ympyromy
IpefieTbHOMY COCTOSIHUIO B CEYEHUM CTEPKHS, COOTBET-
CTBYIOLIeMY MAaKCHUMAJIbHO JIOIYCTUMOM AedopMarym
Hauboslee HAIIPsXKEHHOTO BOJIOKHA, YMC/ICHHO, 32 IIpefie-
JIOM YIIPYTOCTH, OIIPEfleNIAI0TCA mpefienbHble ycumus. Io-
ClieflHMe B 3aflayaX yCTOMYMBOCTY IPUHMMAIOTCA 32 Jie-
¢dbopmannonHble B HanboIee Harpy>KeHHOM CeYeHNN, KO-
TOpBbIe IIPY COBMECTHOM JIEVICTBUN C KOMIIEHCHPYOIUMMU
bMU3MYeCKyl0 HEMMHEeTHOCTb (PUKTMBHBIMU  YCHIUAMM
HO3BO/IAIOT OOPATHBIM aHATUTUYECKUM AedOpMalMoH-
HBIM PAacYeTOM YIPYTLOrO CTEPXKHS YCTAHOBUTH (PaKTH-
YeCcKoe ero 3arpy’keHue Ha omnopax. [Iia IpaKT4ecKoro
IpUMEHEHs pellleHVs] IOCTPOeHbI B 6e3pa3MepHBIX IIa-
paMeTpax ¢ UCIIOIb30BAHMEM IIPUBEJEHHBIX K MeXaHI4e-
CKMM XapaKTepUCTUKAM CTaIy PACUYeTHbIX IapaMeTpoB
ceyeHusA. COIOCTaBIeHNe MHOTOYVCTIEHHBIX pe3y/IbTa-
TOB pacyeTa Ha YCTONYMBOCTD C JAHHBIMY SKCIEepPUMEH-
TaJIbHBIX UCCTIEOBAHNIT 3apYOEKHBIX aBTOPOB ITOKa3a/In
TOCTATOYHO XOPOLIYIO COI/TACOBAHHOCTD.

Tabm.: 4. Vin.: 5. Bubmmorp.: 10 HasB.

Belyy G. 1., Vedernikova A. A. The inverse numerical-
analytical method for studying the strength and stability
of concrete-filled steel tube structural members. Vestnik
grazhdanskikh inzhenerov — Bulletin of Civil Engineers,
2021, no. 2 (85), pp. 26-35.

Keywords: inverse numerical-analytical method,
concrete-filled steel tubes, stability calculation.

In order to reduce the volume of calculations, the
research of the strength and stability of concrete-filled
steel tube structural members is carried out by the
inverse numerical-analytical method. The limit forces are
numerically assessed, according to the elastic limit state in
the rod's cross section, corresponding to the maximum
permissible deformation of the most stressed fiber beyond
the elastic limit. In stability problems, the limit forces are
taken as deformation ones in the most loaded section,
and, being combined with fictitious forces compensating
for physical nonlinearity, they allow, using the inverse
analytical deformation calculation of the elastic rod,
to determine its the actual loading on the supports.

Taking into account the practical application of this
method, the solutions are constructed in dimensionless
parameters, using the steel members with the calculated
section parameters taken as mechanical characteristics.
Comparison analysis of the obtained numeric calculation
results of stability with the data obtained during the
experimental studies of foreign researchers has shown a
good consistency.
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Boposckuii []. C. PacyeT Ha MPOYHOCTh yCHIMBae-
MBIX IIOJ HArPy3KOil CTE€P)KHEBBIX TEMEHTOB CTA/Ib-
HBIX KOHCTPYKLMII IPU MHOTOINapaMeTPMIeCKOM Ha-
rpy>keHnn // BecTHUK Tpa)[JaHCKUX MHXeHepoB. 2021.
Ne2 (85). C. 36-41.

Kniouesvle cnosa: pacder Ha HMPOYHOCTD, YCUIEHUE
MeTa/UINYeCKIX KOHCTPYKIUIT, yCU/IeHNE TIOJ HaTPy3KOiL,
BHELIeHTPEHHOE CXKaTHe.

PaccMoTpeHa MeTOAMKA pacyeTa yCUIEHHBIX IIOf Ha-
IPY3KOI CTEP)KHEBBIX 97€MEHTOB CTA/TbHBIX KOHCTPYK-
ILMIT OTKPBITOTO HpOGWIA Ha IIPOYHOCTD HPY MHOTOIA-
paMeTpuuecKoM HarpyxxeHuu. [ljist CoKpaleHns oobemMa
BBIYNC/IEHNIT MICIIONIB3YeTCA «OOPaTHBI» X0 peLIeHNs
3ajlauy IPOYHOCTH C MCIO/Mb30BaHMeM anropurma «Ce-
4eHne» B Ge3pasMepHbIX Iapamerpax. 1o mpegenbHOMY
COCTOSIHUIO CTEP>KHsI B HanbojIee Harpy)keHHOM CedeHNN
II0 3aJaHHBIM OTHOCHTE/IbHBIM 9KCI{EHTPUCUTETAM OIIpe-
ReSIIOTCsT (PAKTIIECKN [EICTBYIONINE YCUINSL C YIETOM
YIIPYTO-IUIACTMYECKOI PabOThI MaTepyaa.

Vin.: 9. Bubmuorp.: 11 Ha3s.

Borovskii D. S. Strength calculation of reinforced
under load steel rod structures elements with multi-
parameter loading. Vestnik grazhdanskikh inzhenerov -
Bulletin of Civil Engineers, 2021, no. 2 (85), pp. 36-41.

Keywords: structural analysis for strength, steel
structure reinforcement, under load reinforcement,
eccentric compression.

The article considers the methodology for structural
analysis of reinforced under load open-section steel
structure elements for strength with multi-parameter
loading. In order to reduce the volume of calculations,
the reverse course of solving the strength problem is
proposed using the «Section» algorithm in dimensionless
parameters. According to the limit state of the rod in the
most loaded main section and given relative eccentricities,
real acting forces are determined taking into account the
elastic-plastic performance of the section.

YIK 69.07
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Euxuna E. C., Tykkus A. JI., Menvuuxos A. B., Io-
nvix O. B. DKcliepuMeHTaIbHbIE CCIETOBAHNA PAGOTHI
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MeTa//INYecKNX 6anoK B COCTaBe CBOMYATOr0 KMpPINY-
HOTO TIepeKpbITus // BecTHUK TpaXkJaHCKUX WHXXeHe-
poB. 2021. Ne 2 (85). C. 42-48.

Kniouesvle cnosa: Metammmdeckast 6aika, KUPIMIHbIE
CBOJIbI, HECYIIAs CIIOCOOHOCTD, HATYPHOE VICIIBITAHIIE.

Pa6ora MeTa/UM4ecKoit 6anKiu B COCTaBe KUPIIMYHOTO
CBOfia Mo m3ydeHa. [JIs MCC/IeOBaHNsl HAIIPSDKEHHO-
1edbOpMUPOBAHHOTO COCTOSHUS GAIKU GBUTO IPOBENEHO
HATYPHOE VCIIbITAHME YIaCTKA CBOAYATOTO KUPIIMIHOTO
nepekpoitys. OmycaHa MeTOfVIKA IPOBEfeHNs HaTyp-
HOTO VCIBITAHVSI METAUINYECKON GaKi B COCTaBe KUP-
IITYHOTO CBOJIA, @ TAK)Ke IIPVBEEHbl Pe3y/IbTAThI UCIIBI-
TaHus. 110 pesyabraTaM BBIIIOIHEHHOTO MCCIIELOBAHVIS
JienaeTcsi BBIBOJ O JOCTATOYHO BHICOKOM 3aI1ace Hecyleil
CIIOCOOHOCTM META/INYECKOil OanKy B paccMarpuBae-
MBIX YC/IOBISIX.

Ta6.: 2. Vin.: 8. bubnuorp.: 5 Ha3B.

EnkinaE. S., Tukkiya A. L., Melnikov A. V., Golykh O. V.
Experimental investigation of the performance of
metal beams as a part of a vaulted brick slab. Vestnik
grazhdanskikh inzhenerov — Bulletin of Civil Engineers,
2021, no. 2 (85), pp. 42-48.

Keywords: metal beam, brick vaults, bearing capacity,
in-place test.

Up to now, the performance of the metal beam as a
part of brick vault has been studied very little. There
was carried out an in-place test of the vaulted brick slab
section to explore the stress-strain state of the beam. The
method of conducting the in-place test of the metal beam
as a part of brick vault is described and the test results are
submitted. Based on the results of the study, the authors
have come to the conclusion that the bearing capacity of
the metal beam is sufficiently high under the regarded
conditions.

YK 69.059.4
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Koponvkos []. V1. OnjeHKa 0CTaTOYHOTO pecypca fe-
PeBAHHBIX KOHCTPYKIMIT 110 MI3MEHEHII0 reoMeTpIie-
CKIX MapaMeTpPOB IONMEpPeYHOro cedeHus: // BecTHux
IpaKIAaHCKUX MH>KeHepoB. 2021. Ne 2 (85). C. 49-56.
Kniouesvle cn06a: ocTaTOUHBIN pecypc, JlepeBAHHbIE
KOHCTPYKIVM, IIpefie/IbHOEe COCTOAHMUE, IIpele/bHbIi
CPOK 9KCITyaTalluy, TeOMeTpIYecKye TapaMeTphL.
[Ipenno>keH MeTOJ OLIEHKM OCTAaTOYHOIO pecypca
IO M3MEHEHVI0 TIeOMEeTPUYECKMX IIapaMeTpOB Jiepe-
BSIHHBIX KOHCTpyKumit. IIpefcraBmena dopmyna mpms
OLICHKM IIPEefe/IbHOTO CPOKa OKCIUIyaTanuu B 0OIieM
Bufie. PaccMOTpeH pAl YacTHBIX C/IydaeB IIpU pacyeTe
IIpefie/IbHOTO CpOKa 9KCIUTyaTalyyl IO IIepBOil TpyIIie
IpeNeNIbHBIX COCTOSAHMIL. B pesynbTaTe BhIBefieHbI (Op-
MYJIBI /Il pacyeTa IIPefie/IbHOTO CPOKaA CITYXKObI [i/Is1 pas-
JIMYHBIX PACYeTHBIX CTy4YaeB: LIEHTPATbHO-PACTAHYTHIX,

LIeHTPAJIbHO-CXKATBIX, M3IMOAEMbIX 9/IEMEHTOB, J/IEMEH-
TOB, II0JiBEP)KEHHBIX IE/ICTBUIO0 OCEBOJ CHIIBL C U3THOOM.
PaccMoTpeHO ompefienieHne CKOPOCTM M3MEHEHMUs Teo-
MeTPUYECKNX [IapaMeTPOB Ha MaKpOYPOBHe (BU3YalbHO
HaOolaeMble M3MEHEHVsI) U MUKPOYpPOBHe (MUKpOTpe-
IIVHBI, Pa3pbIBbI CBA3EI MeXy aToMaMM). [IpenoskeHsl
(bopMyIIBI [JIST OIIpefieieHNsT CKOPOCTY N3MEHEHNs Te0-
MeTPUYECKNX [IAPAMETPOB HA MAKPO- ¥ MUKPOYPOBHSIX.
[IpuBefeHbI JOCTOMHCTBA U HETOCTATKM JAaHHOTO METO-
ma. YkasaHa 0671acTh ero IpYMeHEHMAL.
Bubnuorp.: 14 Hass.

Korolkov D. 1. Estimation of the residual resource
of wooden structures by the changes of the cross
section geometric parameters. Vestnik grazhdanskikh
inzhenerov - Bulletin of Civil Engineers, 2021, no. 2 (85),
pp. 49-56.

Keywords: residual resource, wooden structures,
limiting state, service limit, geometric parameters.

In this article, the author proposes a method for
assessing the residual resource of wooden structures by
changes taking place in their geometric parameters. A
general formula for estimating the service limit of the
wooden structures is presented. Then, a number of special
cases are considered when calculating the service limit for
the first group of limiting states. As a result, formulas have
been derived for calculating the service limit for various
design cases, namely, centrally tensioned, centrally
compressed members, members under bending, members
subjected to the axial force with bending. The author
considers the determination of the rate of geometric
parameters change at the macro-level (visually observed
changes) and micro-level (micro-cracks, breaks of bonds
between atoms). Formulas for determining the rate of
change of geometric parameters at the macro and micro
levels are proposed. The advantages and disadvantages
of this method are highlighted, and the scope of its
application is indicated.
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ITmocnun M. I” OleHKa 06ecre4eHHOCTH pe3yIbTa-
TOB PacyeTOB Hecyllell CHOCOOHOCTI 0 HOPMATTBHOMY
CEYEHNI0 BHEIEHTPEHHO CXKATBIX >Kele300eTOHHBIX
37IeMEHTOB C MICIIONb30BaHIeM HelMHeitHoll fedopma-
IIVIOHHOJ1 MOfieNIM IIPU eiiCTBIIN IIMK/IOB 3aMOPa’K/Ba-
HHUA M OTTAaMBAaHNA // BeCTHMK Ipa)XIaHCKMX VHXKeHe-
poB. 2021. Ne 2 (85). C. 57-67.

Kniouesvte cnosa: HemuHeiHasA feopMaIiOHHasA MO-
menb, fedopMalVOHHbIe XapaKTepUCTUKM OeTOHa, Ha-
IeXHOCTb >Kene306e TOHHBIX KOHCTPYKIINIA, BHEI[eHTPeH-
HO C)XKaTblil >KelIe300eTOHHBIN 97eMeHT, K09(D(UIMEHT
BapuaIyM, N3MEHIMBOCTh XaPAKTEPUCTHK, ObecIedeH-
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HOCTb HecCyIeil CIIOCOOHOCTH, IVIKIIBI 3aMOPaKVMBaHMsA
Y OTTaMBAHUA.

B pesynbraTe 4ncIeHHOTO MOZITIMPOBAHMSA C VICIIO/Ib-
30BaHIEM BEPOSATHOCTHOTO METOfja IPOBEfleHa OLleHKa
00€eCIIe4YeHHOCTY Pe3y/IbTaTOB pacyeTa HeCyIeil CIo-
COOHOCTY BHEIL[EHTPEHHO CXaTblX >XeIe300eTOHHbBIX
97IEMEHTOB C CUMMETPUYHBIM apMMPOBAaHUEM IIO HOp-
Ma/IbHOMY CEeYEeHUIO C yIeTOM BO3[IeJICTBUA IIMK/IOB 3a-
mopaxknBanus un orramBanusa (I130). Pacmpenenenns
IPOYHOCTHBIX U AedOPMALMOHHBIX XapaKTepUCTUK
0eTOHa, MCIIO/Nb3yeMble NPU BEPOSITHOCTHOM pacdere,
cOopMUpPOBAHbl Ha OCHOBE PE3Y/IbTATOB 9KCIICPUMEH-
TaJbHBIX JccnenoBanmil. IlokasaHo, 4To obecreveH-
HOCTb Pe3y/IbTaTOB PacueTOB HeCylell CloCOOHOCTH TIpK
BHEL[EHTPEHHOM C)KaTIM 110 HeMMHEIHOI fedopMaIinoH-
HOJI MOJIE/IN B COOTBETCTBIN C /IEVICTBYIOLIVIMI HOPMaMM
3aBVMICUT OT SKCLEHTPUCUTETA IPOMIOTbHON CUIBI U TIPO-
IeHTa apMyposaHusa. CHIDKeHNUe Hecylleil CIoCOOHOCTI
110 HOPMAJIbBHOMY CEUEHUIO J/IA MICCTIeOBaHHBIX 3/IeMeH-
ToB 1pu peiicTeyuu 1130 MaKkcMManbHO IPY MAjIbIX 9KC-
LIEHTPUCUTETAX U He CYLIeCTBEHHO IpU OOJBIINX 3KC-
IeHTPUCUTETaX IPOJObHOI CUJIBI, @ TAKXKe 3aBUCUT OT
IpOLIeHTa IIPOJ0IbHOTO ApMUPOBAHMA.

Tabm.: 2. VIn.: 6. Bubnumorp.:14 Hass.

Plyusnin M. G. Evaluation of the security of the
calculation results of the load-bearing capacity for
the normal cross-section of eccentrically compressed
reinforced concrete elements using a nonlinear
deformation model under the action of freezing
and thawing cycles. Vestnik grazhdanskikh inzhenerov -
Bulletin of Civil Engineers, 2021, no. 2 (85), pp. 57-67.

Keywords: nonlinear deformation model, deformation
characteristics of concrete, reliability of reinforced
concrete structures, eccentrically compressed reinforced
concrete element, coefficient of variation, characteristics
variability, security of the bearing capacity, freezing and
thawing cycles.

As a result of numerical modeling using the
probabilistic method, there has been estimated the
security of the results of calculating the load-bearing
capacity of eccentrically compressed reinforced concrete
elements with symmetrical reinforcement along the
normal cross-section, taking into account the effects of
freezing and thawing cycles (FTC). The distributions of
the strength and deformation concrete characteristics
used in the probabilistic calculation are formed on the
basis of the results of experimental studies. It is shown
that the security of the results of calculations of the load-
bearing capacity under eccentrical compression according
to the nonlinear deformation model in accordance with
the current norms depends on the eccentricity of the
longitudinal force and the reinforcement center. The
author has substantiated that the decrease in the load-

bearing capacity for the normal cross-section regarding
the studied elements under the action of the FTC is
maximal at small eccentricities and not significant at large
eccentricities of the longitudinal force, and it depends on
the percentage of longitudinal reinforcement.

YIK 539.4
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Cmupnos B. 1., Maiiep C. C. MHOTOIIIK/IOBasA Tpe-
LITHOCTOMKOCTh OanKy ¢ BHYTPEHHeJ TPelUHOIl B
SKCIUTYaTallIOHHBIX YCIOBUAX // BeCTHUK IPpaXkJaHCKMX
nHXeHepos. 2021. Ne 2 (85). C. 68-74.

Kntouesvie cnosa: TMKINYIeCKass TPEIMHOCTONKOCTD,
KPyroBasi TpeLI}HA, YCTa/JOCTHOE paspylieHue, MU3ruo
6anKm, penbc.

B pabore msydaeTcs: BIMsIHME HEKOTOPBIX IKCIITya-
TAIYOHHBIX (PAKTOPOB Ha ILMKINYECKYIO TPeLHOCTON-
KOCTb OA/IKJi C BHYTPEHHeI! IIOIePEeYHOI TPELMHON KPY-
roBOro ovepraHus. banka B ¢popme HepaBHOIIOTIOYHOTO
IOBYTaBpa PACIONIOKEHA Ha CIIOIIHOM YIPYTOM OCHO-
BAaHUN ¥ TIOJBEPraeTcsi MHOTOKPAaTHOMY HAarpy>KeHNIO
COCPe[JOTOYEHHON CUJION. YCTaHOBJIEHA 3aBUCHMOCTb
YMCIA LVIK/IOB HarPY>KeHMs, HeOOXOJMMOro [/ pocTa
medekTa O 3aJaHHOTO pa3Mepa, OT Temieparypsl. Ha
OCHOBE NIPMHIMNIIA HE3aBUCUMOCTH JeWMCTBUA CUIT Olje-
HYBAETCs OCTATOYHBIN pecypc Oanku B crrydae eiiCTBUA
MIPOM3BOIBHOI c1cTeMbl cul. [IpennoxenHasn pacueTHas
cXeMa MIPUMEHSETCA I/ OLEHKM JOITOBEYHOCTH YKeye3-
HOZIOPO>KHBIX PE/IbCOB.

Ta6m.: 1. Vin.: 3. Bubmuorp.: 22 Ha3Bs.

Smirnov V. I, Maier S. S. Multi-cycle crack resistance
of the beam with internal crack in operating conditions.
Vestnik grazhdanskikh inzhenerov - Bulletin of Civil
Engineers, 2021, no. 2 (85), pp. 68-74.

Keywords: cyclical crack resistance, circular crack,
fatigue fracture, beam bending, rail.

The paper examines the effect of some operational
factors on the cyclical crack resistance of the beam with
an inner transverse crack of the circular shape. The
beam with the cross-section of an uneven I-beam joist is
positioned on a solid elastic foundation and is subjected to
repeated loading by concentrated force. The temperature
dependence of the number of loading cycles required
for the defect to grow to a given size is established. In
addition, on the basis of the principle of the independence
of the forces, the residual resource of the beam is assessed
in the case of an arbitrary system of forces. The proposed
calculation scheme is used to assess the durability of rails.

YIK 624.1

DOI 10.23968/1999-5571-2021-18-2-75-84

Bosipuruyes A. B. Ouenka sddexruBHOCTH Ccroco6a
TIOBBILIEHSI HeCylleil CIIOCOOHOCTH CBail MO TPYHTY //
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Kntouesvie cnosa: cBau, Hecymas CliocOOHOCTD CBalf,
yCUJIeHne CBail, MHOTOJIETHEMEpP3/Ible TPYHTBHI, TPEHIe
rpyHTa 1 pyHmaMeHTa.

TpeHue TPyHTOB 1 IOA3EMHBIX KOHCTPYKIIMII 3TaHMIT
SIB/ISIETCSL OffHVMM 13 OCHOBHBIX MEXaHU3MOB Ilepefadn
HArpPy30K OT Ha/I3€MHBIX KOHCTPYKI[MII Ha OCHOBAaHNE.
O61as Hecymas ClOCOOHOCTD CBajl HANIPAMYIO 3aBUCUT
OT ee HecyIell COCOOHOCTH O TPYHTY. YCTONYMBOCTD
OTPXJAIOINX KOHCTPYKUMII — OT BeIMYMH aKTUBHO-
O 1 MACCUBHOTO BO3ZAENCTBUS IPYHTA. Bee aT0 3aBuCHT
OT [apaMeTpoB TpPeHMs TPYHTa IO PacCMaTpyBAEMO-
My Matepuany. IIpefcraBieHo ommcaHMe HOBOTO CIO-
coba MOBBILIEHNs HeCyIIell CIOCOOHOCTH IOfI3eMHBIX
KOHCTPYKIWII TI0 TPYHTY, @ TaKXXe ero COIOCTAaBJIeHIE
C CyLjeCTBYIOIMMM MeTofamu. IIpuBefeHHBI Cr1oco6
3aK/TI0YaeTCs B CO3JaHMU HEPOBHOCTEl Ha MOBEPXHO-
CTU KOHCTPYKIIMU, KOTOpPasi COIMPUKACACTCS C TPYHTOM.
Oc06eHHOCTBIO METOfA SIBJISIETCSL TO, YTO PAa3BUTHE II0-
BEPXHOCTI He B/ledeT M3MEHEHNs PacuYeTHON CXeMBI I,
KaK C/Ie[CTBIe, He YCIOKHAET METOMVKY pacyeTa, TOr/a
KaK CYI[eCTBYIOI[Ue CeTrOfHs albTepPHATYUBbI, HAIIPUMEp
pebprcTeie cBau, MMEIOT 60/ee CIOXKHYIO PacCYeTHYIO
cxemy. [ToMMMO KacaTe/IbHbIX CUJI COIIPOTUB/IEHSI TPYH-
Ta, Ha pebpax CBay JOIOIHUTENBHO BO3HMKAIT €llle U
HOopMasbHble. DPPEKTNBHOCTD HOBOTO CIIOCO6a OlleHe-
Ha /1abOpaTOPHBIMM MCCIeROBaHUAMU. IIpuBeneHO uX
omucanue. B ombITax OnpenesINCh mapaMeTphbl TPEHIs
TAJIBIX TPYHTOB U CLieI/IeHNe MepP3JIbIX TPYHTOB C pas-
HbIMU MaTepuanamu. K cpaBHeHMIO ObUIM HPUHATHI 06-
pasibl MeTa/lIa C 3aBOJICKOI IIOBEPXHOCTHIO 11 06PasIIbL,
yCUIeHHbIe HOBBIM crioco6om. ITomydeHHble pe3yibraThl
VICCTIEIOBAHYIS IEeMOHCTPUPYIOT 9 HeKT OT yCHUIEeHMS 110-
BEPXHOCTM KOHCTPYKIIMU: Hecylas CIOCOOHOCTb cBam
IO TPYHTY yBem4uaach Ha 53 %.

Tabm.: 3. VIn.: 9. Bubmmorp.: 21 Hass.

Boyarintsev A. V. Estimation of the efficiency of
the method for increasing the pile capacity. Vestnik
grazhdanskikh inzhenerov - Bulletin of Civil Engineers,
2021, no. 2 (85), pp. 75-84.

Keywords: laboratory tests, piles, pilling, pile-soil
friction, reinforced pile, permafrost.

Interface friction of soils and underground structures
of buildings is the main mechanism for transferring loads
from the building superstructure to the foundation base.
The total pile bearing capacity directly depends on the
pile capacity value in soil. The stability of the enclosing
structures depends on the active and passive effects of
the soil. It all depends on the soil friction parameters
regarding the pile material. This article describes a method
for increasing the bearing capacity of the underground
structures and presents an inter-comparison analysis of

this method with currently used methods. This method
consists of creating roughness on the surface of the
structure which is in contact with the soil. The feature of
the method is that the development of the surface does
not entail changes in the design scheme and, as a result,
does not complicate the calculation method, whereas
the alternative methods existing presently, such as using
ribbed piles, have a more complex design scheme. In
addition to the tangential forces of soil resistance, normal
forces also appear on the edges of the pile. The effectiveness
of the proposed method has been evaluated by laboratory
tests. The tests’ description is given. During the testing,
the parameters of interface friction of thawed soils and
the adhesion of frozen soils with different materials were
determined. Samples of metal with a factory surface and
samples reinforced by using the proposed method were
taken for comparison. The obtained results of the study
demonstrate the effect of strengthening the structure
surface: pile capacity has increased by 53 %.
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Maneywes P. A., Ilenvxos [l. B. CpaBHeHIe pe3yib-
TATOB YNCIEHHBIX PACYETOB C ICIIOTb30BAHMEM COBpe-
MeHHBIX Mopeneir rpyHTa (Hardening Soil, Hardening
Soil Small u Generalized Hardening Soil) ¢ pesynprara-
MU MOHUTOPUHTA // BeCTHUK rpakaHCKUX MHXXEHEPOB.
2021. Ne 2 (85). C. 85-93.

Kniouesvle cnosa: KOHEIHO-3/IeMEHTHAs IIPOTpaMMa
PLAXIS, reoTexHn4eckuii MOHUTOPUHT, TPYHTOBasA MO-
menp hardening soil, Bepuduxaius rpyHTOBOI MOReNIL,
TPEXOCHBIe Tab0paTOPHbIE UCIIBITAHMSL.

Vicnonp3oBaHue COBpeMEHHBIX I'PYHTOBBIX MOfeIel
HEBO3MOXKHO 6e3 IIpOBeleHNs IMOMHOTO CIIeKTpa 1abo-
PATOpPHBIX MUCIBITaHWII, TPeOyeMbIX M/ OINpee/NeHs
MCXOZJHBIX PacueTHBIX ITapaMeTPOB IPYHTOB, U VX JaJIb-
Helieit Bepudnxanyuy. KoppeKTHOCTb IpoBefeHNA 9THX
9TAIIOB OKA3bIBAET CYIIeCTBEHHOE BIIMAHIE Ha KOHEYHBDII
pe3y/bTaT 4MCIeHHOTO MojenupoBaHus. B pabore cpe-
JIaH KpaTKMil 0630p paccMaTpuUBaeMbIX MOJE/eN IPYHTA,
IpUBEfEHBl Pe3yIbTaThl UX BepUPMKALNU Ha IpuMepe
reonnoryu CaHkT-IleTepOypra, a TakoKe BBIIIOTHEHO CpaB-
HEHJe Pe3y/IbTaTOB PacyeToB C UCIOIb30BaHUEM BEpPU-
¢unmposanubix (Hardening Soil, Hardening Soil Small
u Generalized Hardening Soil) u neBepuduumposantoit
(Hardening Soil) mogmerneit rpyHTa ¢ JaHHBIMM MOHM-
TOpMHTA 3JaHNUA. B KauecTBe mpuMepa OmycaH croco6
MOJIe/TMPOBAHMA MOfbeMa OCHOBAHUA 3TaHNIT OKPY>Kaio-
1leil 3aCTPOMKM IIPY UCIONb30BAHUY Ha COCEHEN IIIO-
maake 6ypoHabuBHbIx cBait Fundex.

Tabm.: 2. Vin.: 5. Bubmuorp.: 10 Ha3B.

Mangushev R. A., Penkov D. V. Comparison of the
results of numerical calculations using modern soil
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models (Hardening Soil, Hardening Soil Small and
Generalized Hardening Soil) with the geotechnical
monitoring results. Vestnik grazhdanskikh inzhenerov -
Bulletin of Civil Engineers, 2021, no. 2 (85), pp. 85-93.

Keywords: FEA  software PLAXIS, geotechnical
monitoring, hardening soil model, soil model verification,
triaxial laboratory tests.

The use of modern soil models is impossible without
carrying out a full range of laboratory tests required to
determine the initial soil parameters and their further
verification. The correctness of these aspects has a
significantimpacton the final result of numericalmodeling.
This paper gives a brief overview of the investigated soil
models, presents the results of their verification using
the geology of St. Petersburg, and compares the results
of their verification on the example of the geology of
St. Petersburg. Furthermore, the calculation results
are compared using verified soil models (Hardening
Soil, Hardening Soil Small and Generalized Hardening
Soil) and unverified soil models (Hardening Soil) with
geotechnical monitoring data. As an example, the authors
describe a method intended for modeling the upheaval
of the base of buildings of the surrounding development
when using Fundex bored piles on an adjacent site.

YK 624.1
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Ionynun B. M., /lo6os M. K., Iypckuii A. B. Yncnen-
HOe MOJeINpOBaHNe IPoLecca BbICOKOYACTOTHOIO
BUOPOM3BIeYEHNA LINYHTOBBIX CBail B YCIOBUAX BO-
JOHACBINIEHHBIX MNbIIeBAaTO-MeCYaHbIX ¥ NbIIEBATO-
TTIMHUCTBIX TPYHTOB // BeCTHMK Tpa’kaHCKIX MHKeHe-
posB. 2021. Ne 2 (85). C. 94-101.

Kniouesvie cnosa: BuOpou3BlIeUeHe CBaM, IO/EBbIE
U3MEpPEHNs, IIIIYHTOBbIE CBay, MOJEIb IPOTHO3MPOBA-
HIisI, BUOPALINY TPYHTA, YMC/IEHHOE MOJIe/TIPOBaHNeE.

Hamnbomee pacrpocTpaHeHHBIM OTpaXK[eHUEM KOT-
JIOBaHa ABJIAIOTCA IIITYHTOBbIE CBal, KOTOPbIE 3a4acTYIO
HOTPY>KAalTCsl BUOPAlMOHHBIMI YCTaHOBKaMu. B ycmo-
BMAX OOJIbIIEN TOMIIM BOLOHACHIIIEHHDBIX AMCIIEPCHBIX
TPYHTOB OfHVM 13 PeIJlaMeHTUPYEMBIX KpUTepres Oes-
OIIACHOCTM TIPMMEHEHMSI [UHAMMUYECKON TeXHOJIOTUNU
ABJISIETCS BeMMYMHA KO/IeOaHMII TPYHTa M KOHCTPYKIINIL,
IIONA/IA0IINX B 30HY BIMAHKA. [IpuBeneHbl MsMepeHHbIe
KO/IeOaHIsI TPYHTA OKOJIOCBAITHOTO IIPOCTPAHCTBA B IIPO-
Ijecce BUOpOM3B/ICUEHN A IIITYHTOBBIX cBail. JJo6aBeHa
XapakTepHasi OCHM/IOTPaMMa BUOPOCKOPOCTY C Xapak-
TEPHBIMM 3TallaMM INPOM3BOACTBA paboT. BrimonHen
CIEKTpaJIbHBIl aHa/lIM3 BO3HENCTBUA C LIENbI0 OIpefie-
neHus npeobajarolieil YacToThl BoszerictBust. [puse-
IeHO OIMCaHMe INPOoLiecca YMCIeHHOIO MOJENMPOBaHuUsA
BUOPOMSB/IeYeHNs CBayt. Pe3ynibTaTaMy MOJeNNpPOBaHMS
SIBJIAJIACH PacyeTHblE OCLM/UIOTPAaMMBbl Ha PAacCTOSHUU
1,4 u 2,8 M OT IIIIYHTOBOI CBal U OIpEJEe/IeHNEe 30HbI

BiysAnys. [lonydeHHble pacyeTHbIe JaHHbIE COLIOCTABIIe-
HbI C Pe3y/IbTaTaMl HAaTyPHBIX 9KCIIEPYMEHTOB.
Wn.: 9. Bubmuorp.: 15 Ha3B.

Polunin V. M., Lobov 1. K., Gurskiy A. V. Numerical
modeling of the process of high-frequency vibration
extraction of sheet piles in conditions of water-saturated
dusty-sandy and silt-loam soil. Vestnik grazhdanskikh
inzhenerov - Bulletin of Civil Engineers, 2021, no. 2 (85),
pp. 94-101.

Keywords:  pile  vibration  extraction, field
measurements, sheet piles, prediction model, soil
vibration, numerical simulation.

The most common excavation walls are sheet piles,
which are often sunk by vibration machines. In conditions
of big thickness of water-saturated dispersed soils, one
of the regulated safety criteria for the use of dynamic
technology is the magnitude of soil vibrations and the
structures that come to be located in the influence zone.
The article presents the measured vibrations of the soil
near the pile space in the process of vibration extraction
of sheet piles. A characteristic oscillogram of vibration
velocity with the characteristic stages of work production
is added. Spectral analysis of the impact was performed
to assess the prevailing frequency of the impact. The
description of the process of numerical simulation of
vibration extraction of a pile is given. As for the simulation
results, there were obtained calculated oscillograms of the
sheet piles located at 1.4 and 2.8 m distance from the sheet
pile, and the influence zone was estimated. The calculated
data obtained were compared with the results of field
experiments.

YK 69.691.1.624.011.01
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FOouna A. @., Esmiokos C. A., Posanuesa H. B. Pas-
paboTKa TeXHOJIOTMM MOHTAa)KAa INPOCTPAHCTBEHHOI
KOHCTPYKIIMM HAa OCHOBAHMM 3KCIEPUMEHTaNIbHO-
TeOpeTUYeCKNX MCCTIef0BaHMIT NepeKpecTHO-
6anmouHOIT cucTeMbl // BeCTHUK IpakJaHCKMX MHXXeHe-
poB. 2021. Ne 2 (85). C. 102-107.

Kntouesvie cnosa: TeXHONOTMsA MOHTaXKa Kieefiepe-
BAHHBIX KOHCTPYKIINIA, J€PEBOKOMIIOSUTHBIN MaTepuar,
kneeHplit LVL 6pyc, CTpyKTypHas IINTa, CTep>KHeBas
cHCcTeMa, CTAaTUYEeCKUIT pacyeT, MaKCUMasIbHasA HarpysKa.

JIns nepcneKTUBHOTO Pa3BUTUA XU3HENEATETbHOCTH
B ApkTuueckoit 30He 1 Ha Tepputopuax Kpaiinero Ce-
Bepa Poccum HeoOXOIMMBI MCCIEOBAHNUSA TIO TIPOEKTH-
POBAHUIO U pa3pabOTKe TEXHOIOIMII BO3BEEHIS 3aHMIT
U COOPY>KEHMII pa3IMYHOTO HasHadeHMA. PaccMOTpeHBI
U TIpOaHAMU3MPOBAHBI CYIECTBYIOLINE IIePeKPEeCTHO-
6a/l04HBIe CHCTEMBI U3 KIEeHOIT [peBeCHbI U MPUHIU-
mpl X pacdera. IIpoBefieHbl aHa/MIMTUYECKME PACYUETHI,
MIO3BONIMBIINE BBIABUTD ONTUMAIbHYIO KOHCTPYKIIMIO IO
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PacIONOXXeHNIO CTEP>KHEBOI CUCTEMBI, B TOM YIC/Ie 3Ha-
YUTETPHO CHIDKAIOI[YI0 OOLIMIT KOHCTPYKTMBHBI Bec.
Tax>ke Ha OCHOBaHUM NIPOBENEHHbBIX PACUETOB OIpefie/eH
Hanbosee IPOTrPeCCUBHBIN CIIOCOO pelleHNs TeoMeTpH-
YeCKMX IapaMeTpPOB IIPOCTPAHCTBEHHON CTepXKHEBOI
CTpyKTYypnlL. IIpennoskena TeXHOMOIMA MOHTaXa Kieefie-
PEBAHHBIX KOHCTPYKIUI U BO3MOXXHOCTb €€ IpUMeHe-
HUA NP CTPOUTENBCTBE 3JaHNUI I COOPY>KEHMIT B CypO-
BbIX ycnoBuAx ApkTuku u Kparinero Cesepa.
Ta6m.: 1. Vin.: 4. Bubnuorp.: 6 Ha3B.

Yudina A. E, Evtyukov S. A., Rozantseva N. V.
Development of technology for the installation of
spatial structure based on experimental and theoretical
studies of the cross-beam system. Vestnik grazhdanskikh
inzhenerov - Bulletin of Civil Engineers, 2021, no. 2 (85),
pp- 102-107.

Keywords: technology of installation of laminated
wood construction, timber composite material, laminated
LVL flitch-of timber, structural plate, rod system, static
calculation, maximum load.

For the prospective development of life in the Arctic
zone and the territories of the Far North of Russia, research
is needed on the design and development of technologies
for the construction of buildings and structures for various
purposes. This article considers and analyzes the presently
used cross-beam systems made of laminated timber and
the principles of calculating these systems. Analytical
calculations were carried out, which made it possible to
identify the optimal design for the location of the rod
system, including the one which significantly reduces the
total structural weight. Furthermore, on the basis of the
calculations, there was determined the most progressive
way of solving the geometric parameters of the spatial
rod structure. The technology of installation of laminated
wood structures is proposed, and the possibility of its
application in the construction of buildings and structures
in the severe conditions of the Arctic and the Far North
is discussed.
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IOpaaiimuc A. IO., XKenmas A. O. OpraHusanyoHHO-
TeXHOTIOTHYeCKIe pellleHNs BO3BeJeHIsA COPTUBHBIX
coOpy)KeHMit // BecTHMK TIpaKHaHCKUX VHXKEHEpOB.
2021. Ne 2 (85). C. 108-119.

Kniouesvle OpraHmsanust CTPOUTEbCTBA,
OpPraHM3aIIOHHO-TEXHOMOTMYeCKOe — MPOEKTNPOBAHINE,
KaJIeH/JapHOE [UIAHMPOBAaHIE, CIIOPTUBHOE COOPYXKEHNE.

B HacTosimiee BpeMmsi CTPOUTENBCTBO CIOPTUBHBIX
COOpY)XeHMII BbI3bIBaeT OCOOBI MHTEpec. B cBs3M ¢
TEeHJICHIIMell PAa3BUTUA CIIOPTA BBICIIUX TOCTIDKEHMIT U
HOBBILIEHNsT TOCTYIHOCT MAacCCOBOTO JIOOMTENbCKOTO
CIIopTa 3a TOC/IefHee BpeMsA IOCTPOEHO 3HAUNTENbHOe

cnosa.

91CI0 0OBEKTOB COOTBETCTBYIOLIETO (PYHKIMOHATBHOTO
Ha3HAYeHVs: JIbDKHBIE TPACcChl, CTaJAVMOHbI, BETOCHUIIE-
Hble JOPOXKKM, BogoeMbl. Oco60e MeCTO B JJAHHON HO-
MEHK/IAType 3aHVMAIOT OONBIIENPOTIETHBIE CTAaAVNOHbI
CO CBOVIMU CJIO>KHBIMU VM APXUTEKTYPHO BBIPA3UTENbHbI-
mu popmamn. CoBpeMeHHbIe CIOPTUBHBIE COOPYXKEHUs
CTPOSTCS IO KOMIIJIEKCHBIM ITPOEKTAM, VIH>KEHEPHI IIbITa-
10TCs1 pa3paboTaTh Hanbomee KOMQOPTHBIE YCTIOBUS IS
Cropra, CHenaTb He TOJMbKO (PYHKIMOHAIBHOE 3[jaHIe,
HO U apXUTeKTYPHO-KpacuBoe ¥ yHuKanpHoe. OfHAKO
B psfie IPOEKTOB OPraHMU3ALMOHHO-TEXHOIOIMYECKOEe
pelreHe paspabarbIBaeTCsl VMHAWBMAYA/IbHO, IIOTO-
My 4TO HOpPMAaTVBHO-TeXHU4YecKas 6a3a He ob6namaeT
HY)XHBIMJ [AHHBIMM, B YaCTHOCTM HOPMOI BpeMeHH
Ha IIPOLIECCHI 110 BO3BEJEHNMIO IOKPBITHs, Tpebyrolue
OIBITHOTO TEXHIYECKOr0 HOpMupoBaHus. IIposenen
aHa/mmM3 oneltTa Poccuu 11 HEKOTOPBIX 3apyOEXXHBIX CTPAH
[I0 BapMaHTHOMY OPraHN3aLMOHHO-TE€XHOIOINYECKOMY
IPOEKTHPOBAHNIO TEXHOJIOTMY BO3BENEHWs ITOKPBITHIL
crioptTuBHBIX coopyskeHuit. ChopmupoBaHa 6/10K-cxeMa
IPOEKTVPOBAHNsI IUIaHa PAabOT IO BO3BEEHMIO CIIOP-
TMBHOTO COOPY>KEHMS C Y4eTOM [EeKOMIOSUILMM paboT
[0 CTEIeHM MX TUIM3ALUYM OTHOCUTENBHO CTaH[APTOB
TEXHIYECKOr0 HOpMUPOBaHUsL. JJaHHbIe pa3paboTKy 110-
3BOJISIIOT COBEPIIEHCTBOBATH METO/bI OPraHM3AI[VIOHHO-
TEXHOJIOTMYECKOTO MPOEKTHPOBAHMS C YYeTOM BHeJpe-
HISL CXeM /IFOPUTMM3ALUN MIPOLjecca MPOEeKTUPOBAHNS
OpraHN3aLIOHHO-TEXHO/OTMIECKIX PELIeHNIT AT OIITH -
MU3aLuUK paspaboOTKM BapMAHTOB BO3BEJEHUsT 6ONIb-
IIENIPOIETHBIX OOBEKTOB, B TOM YJC/I€ HAa OCHOBAHUMN
OIBITHBIX JAHHBIX U CTATMCTUKM BO3BEJEHMS CXOXKIX
KOHCTPYKTVMBHbIX 9/IEMEHTOB.
Ta6.: 5. Vin.: 2. Bubnuorp.: 15 Hass.

Yurgaytis A. Yu., Zheltaya A. O. Organizational and
process design solutions for erecting sports facilities.
Vestnik grazhdanskikh inzhenerov - Bulletin of Civil
Engineers, 2021, no. 2 (85), pp. 108-119.

Keywords: organization of construction, organizational
and process design, scheduling, sports facility.

Currently, special attention is given to the construction
of sports facilities. In the context of the trend of
development of high-performance sports and increasing
the availability of mass amateur sports, a significant
number of objects of appropriate functional purpose
have been built recently: ski trails, stadiums, bicycle
paths, reservoirs. A special place in this nomenclature is
occupied by large-span stadiums with their complex and
architecturally expressive forms. Modern sports facilities
are built according to complex projects; engineers do their
best to design the most convenient conditions for sports
activities striving to make each facility meet its operational
purpose, while being architecturally beautiful and unique.
Sometimes, organizational and process design solutions
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are developed individually, because technical standard
framework does not provide necessary data, in particular,
the standard time duration of roofing process, which
requires expert-based set of norms. The paper analyzes
the experience of Russia and several foreign countries on
trial organizational and process design of roofing process
at sports facilities. As a result of the research, a flow chart
has been drawn up for making a plan of the construction
of a sports facility, taking into account the decomposition
of works according to the degree of their typing in terms
of standards of technical rate setting. These developments
allow improving the methods of organizational and
technological design, taking into account the introduction
of algorithmic presentation schemes for the design process
of organizational and technological solutions to optimize
the development of options for the construction of large-
span objects, including on the basis of experimental data
and statistics on the construction of similar structural
elements.

YIK 666.972
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Kosanesa A. IO., Cmynax M. B., Cudoposa A. C. Bnu-
sSIHIe BO3JeNICTBII OKPY>Kaloleil Cpefibl Ha CBOJCTBa
TBEPHEIOLIeEr0 BBICOKONMPOYHOro OeroHa // BecTHMK
TpaXJAHCKUX MH>XeHepoB. 2021. Ne 2 (85). C. 120-127.

Kntouesvie crn06a: BbICOKOIIPOYHBIN OETOH, TOITOBEY-
HOCTb, CTOIKOCTD K BO3/EICTBUIO aTMOC(EPHBIX (HaKTO-
POB, MUKPOCKONIMYECKNIT aHA/IN3.

[TpoananusupoBaHbl HOpMAaTUBHbBIE JOKYMEHTBHI, CO-
mep)xaiiye TpeOOBaHMsI K BBICOKOIPOYHBIM OeTOHAM.
IIpoBeneno uccnenoBanyue moKasareei JOITOBEYHOCTI
BBICOKOIIPOYHBIX O€TOHOB IIPM UCIIBITAHUAX Ha aTMOCe-
POCTOMKOCTD. YCTAaHOBJIEHO, YTO OLI€HKA JOITOBEYHOCTH
BBICOKOIIPOYHBIX KOMIIO3UTOB I10 ITOKa3aTe/sAM IIPOYHO-
CTM U1 MOPO3OCTOMKOCTY 6e3 ydeTa BHEIIHNUX (aKTOPOB
ABJIAETCA HEJOCTATOYHOM, YTO HAIIO IOATBEpKAeHMe
IIpU aHaJIM3e CTPYKTYPbI 00pasIioB.

Wn.: 6. bubnuorp.: 12 Hass.

Kovaleva A. Yu., Stupak M. V., Sidorova A. S. Impact
of environmental load on the properties of hardening
high-strength  concrete. ~ Vestnik  grazhdanskikh
inzhenerov - Bulletin of Civil Engineers, 2021, no. 2 (85),
pp. 120-127.

Keywords: high-strength concrete, durability, weather
resistance, microscopic analysis.

There have been analyzed some reference documents
that contain requirements for high-performance concrete.
The article presents the study results on the durability of
high-strength concrete in weather resistance tests. It has
been established that evaluation of durability of high-
strength composites by strength and frost resistance

without taking into account external factors is insufficient,
which is confirmed in analysis of samples" structure.

YIK 691.328.44

DOI 10.23968/1999-5571-2021-18-2-128-133

Kocmpukun M. II. OpdeKTMBHOCTD AMCHEPCHOTO
MONMAPMUPOBAHNMA (eTOHA HU3KOMOLYIbHBIMM BO-
NOKHamMM // BeCTHMK TpakKmaHCKMX WMHXeHepos. 2021.
Ne 2 (85). C. 128-133.

Kniouesvie cnosa: ¢ubpobeToH, HU3KOMOLYTbHOE
BOJIOKHO, CHHTeTHdYecKas ¢(ubpa, IOIMapMupoBaHue,
IPOYHOCTb, JO/ITOBEYHOCTb.

[IpuBefeHBI pe3ynIbTAaThl SKCIEPUMEHTATbHBIX MC-
CTIeflOBAHNIT BIUSHNA HU3KOMOIY/IbHBIX CHTETUYECKIX
MIKPO- VI MAKPOBOJIOKOH B OT/Je/IbHOCTH U X KOMOUHAa-
IVl Ha XapaKTePUCTUKM MPOYHOCTH U [JOITOBEYHOCTH
¢ubpoberona. Ha ocHOBaHMY TTOTyYEHHBIX JAaHHBIX JIC-
ObITaHUl PrOPOOETOHHBIX 0OpasOB Ha pacTsDKEHMe
npy nsrube MOCTPOEHBI AMATrpaMMbl X AeOpPMIPOBaA-
HIsI, TT0 KOTOPBIM YCTAHOBJIEHO BJIVISIHVE OT/E/IbHBIX BU-
OB BOJIOKOH M MX KOMOMHALIUIT IPY MOMMAaPMUPOBAHNN
Ha XapaKTep paspyLIeHNsI KOMIIO3UTOB, PACCUNTAHbI Be-
JINYMHBL UX CUIOBBIX VM SHEPreTNIeCKUX XapaKTePUCTHK.
Omnpepenensl 3¢ dexTNBHBIE COOTHOLIEHNS MEXHAY BO-
JIOKHaMU HpY TOIMAaPMUPOBAHUM, O3BONAIOIINE TIONY-
4nTh GUOPOOETOH C BBICOKMMH ITOKA3aTE/MAMU IPOYHO-
CTH U [JO/ITOBEYHOCTIL.

Ta6m.: 3. Vin.: 2. bubmuorp.: 15 Ha3s.

Kostrikin M. P. Efficiency of dispersed concrete
hybrid fiber reinforcement with low-modulus fibers.
Vestnik grazhdanskikh inzhenerov - Bulletin of Civil
Engineers, 2021, no. 2 (85), pp. 128-133.

Keywords: fiber-reinforced concrete, low-modulus
fiber, synthetic fiber, hybrid fiber-reinforcement, strength,
durability.

The article describes the results of experimental
studies of the effect of low-modulus synthetic micro- and
macro-fibers, taken separately and in combinations, on
strength and durability of fiber-reinforced concrete. On
the basis of the obtained data in fiber-reinforced concrete
specimens testing for tension in bending, there were
constructed diagrams of the deformation, according to
which the influence of individual types of fibers and their
combinations during hybrid reinforcement on the type of
the destruction of composites was determined, the values
of their power and energy characteristics were calculated.
The effective ratios between the fibers during hybrid
fiber-reinforcement have been determined, which makes
it possible to obtain fiber-reinforced concrete with high
strength and durability indicators.
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YK 691.263.5

DOI10.23968/1999-5571-2021-18-2-134-141

Moxposa M. B. lloBpllieHNe TeNIO3alMTHBIX
CBOJICTB I'MIICOBBIX CTPOMTEIbHBIX MATEPUAIOB M W3-
menuii // BecTHUMK TpaXZaHCKMX MHXKeHepoB. 2021.
Ne 2 (85). C. 134-141.

Kntouesvie cno6a: OPUCTLINI TUIICOBBINI KaMeHb, Ta-
3006pasoBarenb, MOAMGUIUPYIOLIE MUKPOZOOABKIL,
IUVIOTHOCTD, TEIUIONPOBOAHOCTD, IPOYHOCTb.

[IpuBeneHbl HaHHbIE KCIIEPMMEHTANLHBIX MCCIENO-
BaHMII [0 paspabOTKe COCTABOB MOPU30BAHHBIX TIMII-
COBBIX MATepUaIoB C MPUMEHEHMEM Ta30006pasyIoIux
Bel[eCTB 1 MOAM(UIMPYIOmUX MUKpono6aBok. Onpene-
JIeHBI TeTVIOTEXHMYECKVIe XapaKTePUCTUKY 0OPasI|OB, OT-
JIMYAIOMINXCA IO COCTAaBY M INIOTHOCTU. [TomydenHbIe xa-
PAKTEPUCTUKY COOTBETCTBYIOT TPeOOBAHNAM CTaHAApPTA
IS IUIUT TUIICOBBIX ITa30TPeOHEBBIX, IpefHa3HaYeHHbIX
I CTEHOBBIX KOHCTPYKIuit. CrienaHbl BBIBOABI 00 3¢-
(GEeKTUBHOCTM ¥ HEPCIeKTVBE IPUMEHEHUs SYeUCTBIX
CTPOUTE/IbHBIX MaTepMaloB Ha OCHOBE TUIICA JIIA U3TO-
TOBJICHMA CTEHOBBIX KOHCTPYKLIMIL.

Ta6m.: 2. Vin.: 2. Bubnuorp.: 20 Ha3B.

Mokrova M. V. Improving the cold-resisting
properties of gypsum building materials and products.
Vestnik grazhdanskikh inzhenerov - Bulletin of Civil
Engineers, 2021, no. 2 (85), pp. 134-141.

Keywords: porous gypsum stone, blowing agent,
modifying micro-additives, density, thermal conductivity,
strength.

The paper presents the data of experimental studies
on the development of compositions of porous gypsum
materials using gas-forming substances and modifying
micro-additives. The cold-resisting characteristics of
samples differing in composition and density have been
determined. The obtained characteristics correspond to
the requirements of the standard for gypsum tongue-and-
groove slabs intended for wall structures. Conclusions
are made about the effectiveness and prospects of
using gypsum-based cellular building materials for the
manufacture of wall structures.

YIK 691.55

DOI 10.23968/1999-5571-2021-18-2-142-149

Hlaneuna H. H., Cagonosa T. FO. BiusHue mMuHe-
PpanbHBIX F00AaBOK Ha ycago4dHble AedpopManuy KaMHs
13 M3BECTKOBOIO pacTBOpa// BecTHMK IpakZaHCKUX
uHKeHepoB. 2021. Ne 2 (85). C. 142-149.

Kntouesvie cno6a: M3BeCTKOBBIII PACTBOP, MUHEPA/Ib-
Hble [OOABKM, METAKAOINMH, MUKPOKPEMHE3EM, MPOY-
HOCTbD, BO3/IyIITHAs yCaKa.

[IpencraBneH aHanu3 paboT, HMOCBSLICHHBIX MCCTIE-
TOBAHMIO BIMSHNS MUHEPATbHBIX HOOABOK PasInyHOIN
IIpUPOABl Ha pPa3BUTHE YCaOYHBIX AedopMaluil Iie-

MEHTHOTO KaMHA. VccremoBaHbl IPOYHOCTHBIE CBOI-
CTBa I ycafjouHbIe fedopMariiy KaMHs 13 U3BECTKOBOTO
CTPONUTENIbHOTO PacTBOPA HAa OCHOBE BSKYIIETO C AKTHB-
HOJl MMHEpaIbHOM 106aBKOJI. IlpuBenensl gaHHBIE IIO
BIMSHMIO BUJA aKTUBHOI NOOABKM Ha M3MEHEHME BO3-
IYILIHOM yCaJKU KaMHs BO3PAacTOM Ji0 28 CyTOK, a TaKXKe
MX COIIOCTABJIeHE C 6€3M06aBOYHBIM COCTABOM PACTBO-
pa. IloxasaHo, 4TO 14 KaMHA BO3PacTOM 28 CYTOK, IO-
JTY4eHHOTO U3 CMeCH C METAaKaOJIMHOM, BeJIMYMHA YCaTKU
Ha 10 % HyKe, YeM BeIMYMHA YCaKM KaMHS TOTO JKe BO3-
pacra, IIOTy4eHHOT0 13 CMeCU C MUKPOKPEMHE3EMOM.
Ta6.: 2. Vin.: 5. Bubnuorp.: 17 Hass.

Shangina N. N., Safonova T. Yu. Influence of mineral
admixtures on shrinkage deformation of stone from
lime solution. Vestnik grazhdanskikh inzhenerov -
Bulletin of Civil Engineers, 2021, no. 2 (85), pp. 142-149.

Keywords: lime solution, mineral admixtures,
metakaolin, microsilica suspension, strength, air
shrinkage.

The analysis of research works devoted to the study of
different mineral admixtures influence on development
of shrinkage deformation of cement stone is presented.
There were studued strength properties and shrinkage
deformation of stone from lime building solution based
on binder agent with active mineral admixture. The
authors give the data on the influence of active type
admixture on the change of air shrinkage of stone aged
up to 28 days, and the comparison of these date with plain
solution content without admixtures has been carried out.
It has been established that shrinkage for stone aged 28
days from mixture with metakaolin is 10 percent lower
than that of stone of the same age from mixture with
microsilica suspension.

YK 697.142

DOI 10.23968/1999-5571-2021-18-2-150-157

Ynswesa B. M., Muxaiinosa []. I. Yncnennoe uccne-
AOBaHMe MIKPOKIMMAaTa PeCTOPAHHOIO 3a/1a C MICIONb-
soBanneM VREF-cucremsl // BecTHUK Ipa)/JaHCKMX UH-
>KeHepoB. 2021. Ne 2 (85). C. 150-157.

Knrouesvie cnosa: pecTopaHHBIN 3a7, MUKPOKIMMAT,
KOHJMILIMIOHMPOBAHME BO3JyXa, YMC/IEHHOE MOJENPOBa-
HIeE.

PaccmoTpenbl  0COGeHHOCTH (OPMUPOBAHUSA MI-
KPOK/IMMaTa PEeCTOPAaHHOrO 3aja IPU MCIONb30BaHUM
IPUTOYHO-BBITSDKHON BEHTWIALMUA ¥ BHYTPEHHUX O710-
KOB MynbTu3oHanbHol VRFE-cucremsbl. IlocTpoens pac-
YeTHBIE CETKN C YIeTOM OCOOeHHOCTell KOHpurypanmnu
9JIEMEHTOB CHCTeM obecIedeHNs MMUKpOKIMMara. B ru-
npormHamudeckoM tmakere STAR-CCM+ BBIITOTHEHO
YJIC/IEHHOE MOJE/NMPOBaHNE TENIOBO3IYLUIHOTO peXMMa
I/l Pas/JMYHbIX BAPMAHTOB PasMEIIeHUs] U KOHPUTy-
pauun ycrpoiicts VRFE-cuctemsl. Boraiensr Haubonee
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1e/iecoobpasHble CIIOCOOBI YCTPOICTBA CHCTeMBI 00e-
CIleYeHVsi MUKPOK/IVMATa C IpUMEHEHVEeM [IBYX TUIIOB
BHYTpPeHHUX 6710K0B. [IpefcTaB/ieH aHA/IN3 Pe3y/IbTATOB
VICCTIEFOBAHN Ha COOTBETCTBIE IIAPAMETPOB MUKPOKIIN-
MaTa HOPMAaTUBHBIM TPeOOBAHMSAM.

Tab6m.: 1. Vin.: 6. Bubnmorp.: 15 Ha3B.

Ulyasheva V. M., Mikhailova D .G. Numerical research
of the microclimate in the restaurant hall using a VRF-
system. Vestnik grazhdanskikh inzhenerov - Bulletin of
Civil Engineers, 2021, no. 2 (85), pp. 150-157.

Keywords:  restaurant hall, microclimate, air
conditioning, numerical simulation.

The features of the microclimate formation in
the restaurant hall are considered when using inflow
exhaust ventilation and indoor units of the multi-zone
VREF system. Calculation model grids are constructed
taking into account the configuration features of the
microclimate systems' elements. Numerical simulation of
the thermal-air regime is performed in the STAR-CCM+
hydrodynamic package for various placement options
and configurations of VRF-system devices. The most
appropriate ways of the microclimate system arrangement
with the use of two types of indoor units are identified.
The analysis of the study results on the compliance of the
microclimate parameters with the regulatory requirements
is presented.

VIK 628.31

DOI10.23968/1999-5571-2021-18-2-158-165

Dedopos C. B., Bacunves B. M. MogenupoBaHue J10-
Kepa ¢ BO3TYIIHON NOAYIIKOI // BeCTHUK TpaskaHCKIX
nHxeHepos. 2021. Ne 2 (85). C. 158-165.

Kniouesvie cnosa: [lokep, 3auiyMBaHUe, IIPOMbBIBKA,
BO3JIyIIHAsA MOAYIIKA, MOfIeTMPOBaHIeE.

PaccmoTpena nmpo6iema 3annmnBaHyst KaHaIM3al{MOH-
HBIX [IOKEPOB. BBIMONHEH 0030p COBPEMEHHBIX METOIOB
IUAPABINYIECKON TPOMBIBKN. [l obecriedeHms1 Hamex-
HOJI U 9HeproadeKTUBHON paboTh [rOKepa Ipensa-
raeTcsi MCHOMb30BaTh 3PPEKT «BO3AYIIHON MOFYIIKI».
JI1st TOATBEPXKAEHNsST YCTOMYIMBOI PAabOTBI COOPY>KEHsI
BBITIOJTHEHO MOJIeNVPOBaHIIe YCTAHOBKI JIOKePa, COCTOS-
1lee M3 IBYX YYacCTKOB C y3/lTaMI [ IPUEMKM CTOKa OT
HepenagHbIX CTOSIKOB, Y37I0M, 00eCrednBaiIuM OTBefe-
HIIe BOZIDI, M Y37I0M PETy/IMpPOBAHNA [JaB/IeHNs B BO3 Y-
HOJI TofyniKe. B pe3ynbraTe MOAenMpOBaHMA HOTYYEHO
pacnpeneneHue o6beMHOI JOMIU BORHOI ¥ Ta30Boil (as,
pacripefienieHNe AaBjieHMSA B TOPU3OHTA/NbHBIX U BepTHU-
KaJIbHBIX TPYOOIIPOBOZAX JIOKEpa, 3HAYEHUs] CKOPOCTH
IIOTOKa IIpY (POPMUPOBAHUY BO3MYLIHON HONYIIKM.
[TpuMeHeHVE pasmennTeNbHBIX IIePeropofoK Ha KOHIAX
TOPM3OHTA/IBHBIX TPYOOIPOBOLOB MIOKepa MO3BOJIAET
CO371aThb aBTOHOMHbIE BO3[IYIIHbIE TOYLIKN ¥ OCYIIeCT-
BJIATD PeryIMpOBaHye pabOTHI JJIA KaXKIOro y4acTKa OT-

menbHo. IlepcrieKTUBHA afflanTalllAa TEXHONIOTUM JIOKepa C
BO3/IYLIHOJ IOALYLIKOV IPYMEHUTENBHO K CHICTEME Maru-
CTPA/IbHOM KaHaIM3aL M.

Vin.: 4. Bubmuorp.: 15 Hass.

Fedorov S. V., Vasilyev V. M. Simulation of an air
cushion inverted siphon. Vestnik grazhdanskikh
inzhenerov - Bulletin of Civil Engineers, 2021, no. 2 (85),
pp. 158-165.

Keywords: inverted siphon, silting-up, flushing, air
cushion, simulation.

The article considers the problem of silting-up of
sewage inverted siphons. A review of modern methods
of hydraulic flushing is presented. To ensure reliable and
energy-efficient operation of the inverted siphon, it is
proposed to use the air cushion effect. To ensure the stable
operation of the structure, a simulation of the inverted
siphon installation was performed, consisting of two
sections with nodes for receiving runoft from the drop
risers, a node that provides water removal and a node for
regulating the pressure in the air cushion. As a result of
the simulation, there has been obtained the distribution
of the volume fraction of the water phase and the gas
phase, the pressure distribution in the horizontal and
vertical inverted siphon pipelines and the values of the
flow velocity during the formation of the air cushion. The
use of separation partition walls at the ends of horizontal
siphon pipelines allows creating autonomous air cushions
and regulating the work for each section separately. The
adaptation of the air cushion inverted siphon technology
in relation to the main sewer system is considered to be
promising.

YIK 697: 681.5

DOI 10.23968/1999-5571-2021-18-2-166-172

Ilonomapes H. C., Mapmoanosa A. IO., Omumpu-
es 0. A. OnpepeneHne TeIIONOCTYIVIEHUI OT cepBep-
HOT0 000pyaoBaHNsA // BeCTHUK Ipa)JaHCKVX MH)XeHe-
poB. 2021. Ne 2 (85). C. 166-172.

Kniouesvte cnosa: meHTp 06pabOTKM HAHHBIX, TEIIO-
HOCTYIUIEHVS], BXOJHasA MOIIHOCTDb, BBIXOJHAA MOLI-
HOCTb, 9HeproapeKTUBHOCTb, MAIIVHHBIN 3aJI, XONOJ-
HBIJ1 KOPUJOP, TOPA4NI1 KOPUTOP.

brneiin-cepBepHas apXUTeKTypa LIMPOKO JICIOJIb3Y-
eTCst B KaueCTBE CepBEPHOTO 0OOPYAOBAHMS /ISl LIeHTPa
06paboTky maHHBIX. [IpeoxeHp! ClIOcOObI pacueTa Te-
IUIONIOCTYIUIEHUIT OT 671eif-CepBepOB Ha CTaMM IPOEK-
TUPOBAHMUSA U SKCIUTyaTanyu. B yacTHOCTH, cmocob pac-
YyeTa TEIVIONOCTYIUIEHMII Ha CTaMU IIPOEKTUPOBAHUA
MO>XKET OBITh MCIOIB30BAH IS OO0pa 000PYAOBAHIIS
CHCTeMbl KOHAuIMOHMpoBaHua. Crocob pacyeTa Te-
IUIONIOCTYI/IEHNUIT Ha CTafiuy 9KCIUTyaTalluM IPU TeKy-
meit 3arpyske IT-060pynoBaHMs MOXKeT ObITH IOJI€3eH
Wi aHamM3a pabOTHl CYMIECTBYIOLINMX CHCTEM KOHMIMU-
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LJOHVMPOBAHMSA WIM aHamM3a SHeprosdQexTUBHOCTHU
IT-060pyoBaHNsI B KOHKPETHOI CIIeLM(pUKALINL.
Tabm.: 4. Vin.: 6. Bubnuorp.: 7 HasB.

Ponomarev N. S., Martianova A. Yu., Dmitriev Yu. A.
Assessment of heat gain from server equipment. Vestnik
grazhdanskikh inzhenerov - Bulletin of Civil Engineers,
2021, no. 2 (85), pp. 166-172.

Keywords: datacenter, heat gain, power input, power
output, energy efficiency, machine room, cold aisle, hot
aisle.

Blade server architecture is widely used as server
hardware for datacenters. This article proposes methods
for calculating thermal radiation from blade servers at
the design and operation stages. In particular, the method
for calculating heat gain at the design stage can be used
to select equipment for the air conditioning system. The
method for calculating heat gains at the operational stage
with the current load of IT equipment can be useful for
analyzing the operation of existing air conditioning
systems or analyzing the energy efficiency of I'T equipment
in a specification.

VIIK 697.326.8

DOI 10.23968/1999-5571-2021-18-2-173-180

Axoenes B. A., Ocunos A. B. PacuyeTHOo-TeopeTn-
YeCKUIil aHANIU3 BIUAHNUA BIOKHOCTH TOIUINBA Ha 3¢-
(exTUBHOCTD PaGOTHI KAPOTPYOHOTrO KOTIOArperara
TIPU CKUTAHWUM JPeBeCHOI 1ensl // BecTHMK rpax/aH-
CKUX MHXeHepoB. 2021. Ne 2 (85). C. 173-180.

Kniouesvte cnosa: cxxyranye [peBeCHON LIETIbI, )Kapo-
TpyOHBII KoTmoarperar, 9¢(GeKTUBHOCTb PabOTHl KOT-
jloarperara, BJIa>XHOCTb TOIUIVBA.

[IpencraBrieH pac4eTHO-TEOPETUYECKUIT aHAMU3 pa-
6OTBI TBEpP/IOTOIIMBHOIO KOTJIOArperara, IIpefHa3Ha-
YEHHOTO JI1 C/I0EBOTO CKUTAHUS IPEBECHON IIeIbl, C
BIQKHOCTBIO IMofaBaeMoro tomansa ot 10 go 50 %. Pac-
CMOTPEHBI OCHOBHBIE OCOOEHHOCTM KOHCTPYKLIMU KOT-
noarperara, 060pyIOBaHHOTO 3KPaHUPOBAHHOII TOIIKOI
U IBYXXOJIOBBIM OJIOKOM C XapOTPYOHBIMU KOHBEKTHUB-
HBIMM IIOBEpXHOCTAMM HarpeBa, He OCHAIL[EHHBIX UH-
TeHCU(UKaTOpaMu TYpOY/IeHTHOTO JBVDKEHUA IOTOKOB
IPOYKTOB CropaHus. PaccMOTpeHO BIMAHUE U3MEHe-
HMsI BIQXKHOCTHU M PEKMMOB paboThI KOT/oarperara Ha
OCHOBHBIE 6A/TAHCOBBIE U PEXKMMHBIE BE/TMIMHBI, OTBEYa-
IOIIMe 33 TEIUIOBYIO 3¢ (eKTVBHOCTb U S9KOHOMUYHOCTD
paboThI KOTIOArperara.

Tab6m.: 1. Vin.: 5. Bubnuorp.: 8 Ha3B.

Yakovlev V. A., Osipov A. V. Computational and
theoretical analysis of the fuel moisture influence
on the fire-tube boiler unit efficiency at wood chips
combustion. Vestnik grazhdanskikh inzhenerov -
Bulletin of Civil Engineers, 2021, no. 2 (85), pp. 173-180.

Keywords: wood chips combustion, fire-tube boiler,
boiler unit efficiency, fuel moisture content.

The article presents the results of a computational
and theoretical analysis of the performance of the solid
fuel boiler unit intended for wood chips combustion, the
input fuel moisture content being of 10% to 50%. The
authors consider the main design features of the solid
fuel boiler unit equipped with a shielded furnace and
fire-tube two-pass convective heating surfaces without
turbulent movement intensifiers of combustion products.
The influence of changes in the moisture content and the
operating modes of the boiler unit on the main balance
and operating values responsible for the thermal efficiency
and economy of the boiler is analyzed.

YK 656.022

DOI 10.23968/1999-5571-2021-18-2-181-188

Anopees A. IO., Ezopos B. [I., Tepenmves A. B. Anro-
PUTMBI MApHIPYTH3ALUU B AOPOXKHO-TPAHCIHOPTHOI
cucreme // BeCTHUK TpaXHaHCKMX MHXKeHepoB. 2021.
Ne 2 (85). C. 181-188.

Kniouesvie MapIIpyTU3alus, JOPOXKHO-
TPAHCIIOPTHAs CUCTeMa, aITOPUTM OINTUMMU3ALNY, MHO-
TOKpUTepUasIbHAs 3a/ja4a, IPOrpaMMHOe obecriedeHe.

[TpoananuaupoBaHbl CTAaHAAPTHbIE A/ITOPUTMBI I HA
UX OCHOBe IIPOrpaMMHOe obecliedeHNe HjIsi OIpefere-
HMsI ONTMMA/IbHBIX MapLIPYTOB IepeMelleHns IPY30B B
TOPO>KHO-TPAHCIIOPTHBIX CUCTEMaX. BBLABIEHO, YTO aK-
TYaJIbHBIM BOIIPOCOM MapIIPyTH3ALNN SIB/ISETCS Pelle-
HI€ 3a/ja49M ONTUMM3ALVI 110 HECKOIBKMM KPUTEPUIM
3¢ eKTUBHOCTI, OAMH 13 KOTOPBIX — COKpalljeHye 06b-
€MOB BBIUNC/IUTENbHBIX pouenyp. [IpeamoxxeHo opuru-
Ha/IbHOE PellleHNe JAHHOI IIPOO/IeMbL.

Ta6m.: 1. Vin.: 8. bubmuorp.: 19 Ha3s.

cnosa.

Andreev A. Yu., Egorov V. D., Terent'ev A. V. Routing
algorithms in the road transport system. Vestnik
grazhdanskikh inzhenerov - Bulletin of Civil Engineers,
2021, no. 2 (85), pp. 181-188.

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

The article analyzes standard algorithms and the
software based on them intended for determining the
optimal routes of cargo movement in road transport
systems. It is revealed that the current issue of routing
is the solution of the optimization problem according to
several efficiency criteria, one of which is the reduction
of computational procedures. An original solution to this
problem is proposed.

YK 656.13

DOI10.23968/1999-5571-2021-18-2-189-196

Acayn M. A., Capuynnun P. P. TeopeTmueckue 0CHO-
BBl IIOCTPOEHIUA CHCTEM ONEPAaTHMBHOTO YIpPaBIeHNA
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TEePeBO30YHBIM IIPOILECCOM TPY30BOT0 TPAHCHOPTA
Ipu BHefpeHuM TexHonoruit 5G-V2X // BecTHux rpax-
IDaHCKUX MHXeHepoB. 2021. Ne 2 (85). C. 189-196.

Kntouesvie cnoséa: cucTeMbl ONEpPATUBHOIO YIIpaBlIe-
HUA JBVDKEHVEM, TPAaHCIIOPTHBIE CPEJCTBA TE€XHOIOIMM
5G-V2X, TexHudecKue 00beKTbl, MAeHTUPUKALIA.

V3no>keHbl KOHIENTyalbHble IIOAXONBI IIO COBEP-
IICHCTBOBAHMIO CUCTEMBI YIIPaBjIeHN s GYHKIVOHA/IbHBI-
MI BO3MOXKHOCTSIMU JMHTE/UIEKTYa/IbHBIX TE€XHUYECKMX
00beKTOB M TPAHCIOPTHBIX CPEACTB Ha aBTOMOOWIIb-
Holl popore. IIpemnoxena cxema IMOCTPOEHMA CUCTe-
MBI yIIpaB/IeHNs HepeBO30YHBIM IIPOIECCOM TPYy30BOTO
TPAHCIIOPTa IIpK BHe#peHuy TexHomormii Smart Highway
5G-V2X, yuuTbIBaoIe BEPOATHOCTHYI0 IPUPOAY CU-
cremoobpasymomux ¢daktopos. IlpencraBneHa TpaHc-
IOpTHas MHQPACTPYKTypa MHTE/UIEKTYaJIbHBIX TPaHC-
noptHbIX cucteM (JITC) Ha OCHOBe BHeLpeHMS TEXHO-
noruit 5G-V2X B 1enAX COBEpPLIEHCTBOBaHUA CUCTEM
aBTOMATM3AIMU V1 KOHTPOJIS IBVDKEHNS Ha aBTOMOOUIIb-
HOM TpaHcropre. O60CHOBAHBI IEPCIIEKTNBHbIE HAIIPAB-
JIEHVS MICCTIeOBaHMIA IO IIOBBIIICHNIO (PYHKIIMOHAIbHBIX
BO3MOYXHOCTEJl NPOrpaMMHO-aIIapaTHBIX KOMIITIEKCOB
IpM aBTOHOMHOM [IBUKEHUM TPAHCIOPTHBIX CpeJCTB
Ha OCHOBE JICIIO/Ib30BAHNs MHTE/UIEKTYa/IbHBIX aBTOMa-
TU3VMPOBAHHBIX cucTeM. PaspaboTaHa NOCIE[OBATEND-
HOCTDb IIOCTPOEHUSA CHCTEMBI ONIEPATVBHOTO YIPABICHNUA
aBTOHOMHDBIM JIBVDKEHMEM IPU SKCIUTyaTalMM I'PY30BbIX
TPAHCIOPTHBIX CPENCTB B COCTaBe KOJIOHHBI, a TAKKe
OIIpefie/ieHbl BpeMeHHbIe MHTEPBAJIbl Iepefayl TaHHBIX
TIPY VX IBVDKEHNN.

Vin.: 3. Bubnuorp.: 23 Ha3s.

Asaul M. A., Safiullin R. R. Theoretical framework
of building systems for operational management
of the freight transport transportation process
at implementation of 5G-V2X technologies. Vestnik
grazhdanskikh inzhenerov - Bulletin of Civil Engineers,
2021, no. 2 (85), pp. 189-196.

Keywords: operational traffic management systems,
5G-V2X technology vehicles, technical objects,
identification.

The article considers some conceptual approaches
to improving the management system of the functional
capabilities of intelligent technical objects and vehicles
on the highway. The authors propose using a scheme for
constructing a system for managing the transportation
process of freight transport with the introduction of the
Smart Highway 5G-V2X technologies, taking into account
the probabilistic nature of the system-forming factors. The
transport infrastructure of ITS is presented on the basis of
introducing the 5G-V2X technologies in order to improve
the automation and traffic control systems in road
transport. The authors substantiate using the promising
areas of research aimed at improving functionality of

the software and hardware systems in the autonomous
movement of vehicles through the use of intelligent
automated systems. There has been worked out the
sequence of constructing the system of autonomous traffic
operational management at the operation of commercial
vehicles platooning into convoys, and the time intervals
needed for data transfer regarding the transport flow.

YK 629.332

DOI 10.23968/1999-5571-2021-18-2-197-201

Bopobves C. A., Huxugopos O. A. Cuctema aBTOMa-
TUYECKOTO YNPaBIeHUs CefleTbHBIM aBTOIOE3I0M /I
MaHEeBPHPOBAHILA 110 TEPPUTOPUI PACIIPeeNITeTbHO-
ro meHTpa // BeCTHUK Ipak[JaHCKUX MH>KeHepos. 2021.
Ne 2 (85). C. 197-201.

Knwueswvie cnosa: cemenpubiin apronoesn, GPS, asro-
IWIOT, Paclpefe/IUTeIbHDII LIeHTP, TOTUCTHUKA.

PaccmarpuBaeTcsa BOIPOC pa3pabOTKU 57IeKTPOHHOII
CHUCTeMbI YIIPABIeHM:A IBJDKEHNEM Cele/IbHOTO aBTO-
Hoesfia IIpY IlepeMeleHUN II0 TePPUTOPUU paclipesie-
JINTENIHOTO IIEHTpa C MCIONb30BAHMEM CIYTHMKOBBIX
pafyoHaBUTalMOHHBIX cucteM. IlpefcraBieHa cxema
B3aMMOJIeICTBUA MIPOrPAaMMHO-ANINAPaTHBIX JacTell CH-
cremsl ynpasjenus. CoCTaBIeH arOpUTM pabOThI KOH-
Tposutepa. IIpoBenena oeHKa paboThI a/IrTOPUTMa IIyTeM
VICIIBITaHUII METOLOM MMUTALVIOHHOIO MOJIe/IMPOBaHMA.

Vin.: 2. Bubnuorp.: 9 Ha3s.

Vorobyov S. A., Nikiforov O. A. Automatic movement
control system of the semi-trailer truck for maneuvering
on the territory of the distribution center. Vestnik
grazhdanskikh inzhenerov - Bulletin of Civil Engineers,
2021, no. 2 (85), pp. 197-201.

Keywords:  semi-trailer
distribution center, logistics.

The article is devoted to the development of an
algorithm for the operation of an electronic control system
for the movement of a semi-trailer truck on the territory
of a distribution center using satellite-based navigation
systems. A diagram of the interaction of software and
hardware parts of the control system is presented. The
algorithm of the controller has been compiled. The
evaluation of the algorithm operation was carried out by
simulation method testing.

truck, GPS, autopilot,

YIK 629.3.017.5

DOI 10.23968/1999-5571-2021-18-2-202-207

Inadywesckuii V1. C. TopMo3HbIe MCIBITAHNA HINH
Ha YKATaHHOM CHEKHOM IOKPBITUM B 3MMHWII Hepu-
o7, // BeCTHUK TpaXKIaHCKUX MHXeHepoB. 2021. Ne 2 (85).
C. 202-207.

Kniouesvte cosa: TpaHCIIOPT, IPOTEKTOP, IINIIBL, TOP-
MO3HOIT IyTbh, ClieIUIeHNe C JOporoi, addexTnBHOCTH
TOPMO>KEHSI, TEXHOJIOT N, 3aMeJi/IeHIe.
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ViccnenoBano 3ameqieHue TPAHCIIOPTHBIX CPECTB
Kareropuy M, B 3MMHMII [IePUOA TIPU OTPULATENBHO
TeMIlepaType OKpy»Kawlero Bospyxa —15 + 0,5 °C Ha
YKaTaHHOM CHEXXHOM IIOKPBITUM TPV IIOMOINU Jecere-
pomerpa BRAKE TESTER mopenn LWS-2/MC. Ilpn no-
MOIIM 3HAYEHUI], MONYyYEHHBIX B pe3y/abTaTe 3KCIepu-
MEHT/IbHOTO UCC/IeOBAHSI, BEIBEAEHbI K03 uIreHTbI
CLeIIEHNs] TPAaHCIIOPTHBIX CPENCTB I/ 3a[JAHHOTO II0-
KPBITHA, YIUTHIBAIOLYIE KOHCTPYKTYBHbIE OCOOCHHOCTI.

Tabm.: 2. Vin.: 2. Bubnuorp.: 14 HasB.

Gladushevskiy 1. S. Braking tests of tires on rolled
snow covering in winter. Vestnik grazhdanskikh
inzhenerov - Bulletin of Civil Engineers, 2021, no. 2 (85),
pp. 202-207.

Keywords: transport, tread, studs, braking distance,
roadadhesion, braking efficiency, technology, deceleration.

The paper presents the research results of deceleration
of category M, vehicles in winter season under conditions
of negative ambient air temperature of -15 = 0.5 °C, on
rolled snow, using the BRAKE TESTER model LWS-2/
MC decelerometer. Using the values obtained as a result
of the experimental research, the adhesion coefficients
of vehicles for the given covering are derived, taking into
account design features.

YK 539.4

DOI 10.23968/1999-5571-2021-18-2-208-214

Esmioxos C. A., Bpvines V. C., Brundep M. M. PexoH-
CTPYKIMsA aBapuy ¥M OLEHKa TPAaBM BeTOCHUIIENICTA,
MOTy4YeHHBIX NP CTOTKHOBEHNM aBTOMOGUIIA C BeIO-
cunepnoM // BecTHMK TpaKaHCKUX MHXeHepoB. 2021.
Ne 2 (85). C.208-214.

Kniouesvie cn0o6a: HOPO>KHO-TPAHCIIOPTHOE IIPONUCIIIe-
CTBMe, IBYXKOJIECHOE TPAHCIIOPTHOE CPELCTBO, CTENeHb
TpPaBMbI, CKOPOCTb, BpeMsI CTOJIKHOBEHIsI, MOJIeTUPOBa-
HILE.

Ilesb TAaHHOTO MCCTIEHOBAHNS — U3YYUTh KIHEMATH-
Ky ABIDKEHMS [JBYXKO/IECHOTO TPAHCIIOPTHOTO CPefCTBa
(ITC) u dakropsl, OKaspIBaLINe BIUsHIE HAa TPABMEL,
[IO/TyYeHHbIe BETIOCUIIEANCTOM IIPY CTOIKHOBEHNH C aB-
TOMOOW/IEM ITyTEM MOJEVPOBAHNS C MCIOIB30BAHNEM
nporpaMMHoro obecredenuss MADYMO (MAthematic
DYnamic MOdels). ITpoBenen ananus BAUAHNS CKOPOCTH
TPAHCIIOPTHOTO CPEACTBA HA CTEIlleHb TPABMbl B MOMEHT
cronkHoBenysA. OmpeneneHo, YT yBeIndeHe CKOPOCTH
aBTOMOOWM/ISI OKa3bIBA€T HEIIOCPECTBEHHOE BIIMSHIE HA
yBe/m4eHe pacCTOSHISI OTOPACBIBAHVIS BEIOCUIIEVCTA.
IlaHa Ko/MmMIecTBEHHAs OLleHKa (paKTOpaM, BIVSIOLM Ha
CTeIleHb TPABMATU3Ma B JOPOXXHO-TPAHCIOPTHBIX IIPO-
VICIIECTBUSIX. B 3aBUCHMMOCTIL OT CKOPOCTV aBTOMOO-
Jis1, BpEMEHNU CTOIKHOBEHUsSI OBUINM MMOCTPOEHBI IpadyKu
VI TIO/TyYeHbI YPaBHEHISI pErPecCut.

Tabm.: 1. Vin.: 4. Bubnumorp.: 13 Hass.

Evtyukov S. A., Brylev I. S., Blinder M. M. Accident
reconstruction and assessment of the cyclist's
injuries sustained in a car-bicycle collision. Vestnik
grazhdanskikh inzhenerov - Bulletin of Civil Engineers,
2021, no. 2 (85), pp. 208-214.

Keywords: road traffic accident; two-wheeled vehicle;
severity degree of injury; speed; collision time; modeling.

The aim of this study was to study the movement
kinematics of a two-wheeled vehicle (TWV) and the
factors influencing the severity degree of injuries sustained
by a cyclist in a collision with a car by modeling using the
MADYMO software (MAthematic DYnamic MOdels).
The analysis of the influence of the vehicle speed on the
severity degree of injury at a certain moment of collision
is carried out. It has been determined that an increase
in vehicle speed has a direct effect on an increase in the
cyclist's kickback distance. A quantitative assessment
of the factors influencing the severity degree of injuries
in road traffic accidents is given. Graphs were built and
regression equations were obtained depending on the
speed of the car and the time of the collision.

YIK 656.13.08:65.012

DOI 10.23968/1999-5571-2021-18-2-215-221

Konomeey, A. A., Kypaxuna E. B. Bo3MoXXHOCTH CO-
BEPIIEHCTBOBAHNA obecledeHNs aBTOMATH3UPOBaH-
HOTO YIpaBIeHUs MpPY IMOATOTOBKe BOJMTENENl TPaHC-
TIOPTHBIX CPECTB // BeCTHMK IpaKIaHCKIX MTH)KEHEPOB.
2021. Ne 2 (85). C. 215-221.

Kniouesvie crn06a: aBTOMaTU3MPOBAaHHOE YIIPaBJICHUE,
OeCIMIOTHBIII TPAHCIIOPT, MCKYCCTBEHHBIN MHTEIEKT,
6e30I1aCHOCTD, 00yUeHMe, BOJUTEIID.

ABTOMATM3MPOBAHHOE VIIPAB/IeHUE MPENCTABIIsAET
c000J1 COBOKYITHOCTb MH(OPMAIVIOHHOTO, TEXHIYECKOTO
Y MaTeMaTN4ecKoro obecredeHust M (QpyHKIMOHAIBHOTO
KOMIIIEKCa TIPOTPaMM, aBTOMATH3MPYIOLIEro Opefe/ieH-
Hble PYHKIUN YIIpaB/IeHs. BONbIINHCTBO COBPEeMEHHbBIX
IPOU3BOANUTE/IEN TPAHCIOPTHBIX CPEACTB CTPEMSITCS K
YCOBEpIICHCTBOBAHNUIO CBOMX IIPOAYKTOB ITyTeM CO3Za-
HMs aBTOIM/IOTOB, KOTOPbIe MOMOTYT He TONBKO u3be-
XKaTb TSDKKMX JOPOKHO-TPAHCIIOPTHBIX IIPOMCIIECTBUIL,
HO 11 COXPAaHNUTb UelIoBedecKue KusHu. OmucaHbl fOCTO-
MHCTBA U HEOCTATKI TeXHO/IOTUM GeCIMIOTHOTO TPAHC-
HOPTa, @ TAKXKe MPEeII0XKEeH HOBBIN METOX OOyUeHUs U
HOATOTOBKM KaHAU[IATOB B BONUTENN TPAHCIOPTHBIX
CPEfICTB, KOTOPBII COBMECTUT B cebe MCKYCCTBEHHbII
MHTE/IEKT ¥ TeOPEeTUIeCKOe U IIPAKTIIeCKoe OOyueH e,
HoBblit MeTOn mpepmonaraet mpruoOpereHre HAaBHIKOB
yIIpaB/IeHus], 9T0 GyfeT Crroco6CTBOBATD CHYDKEHWIO PI-
CKa BO3HUKHOBEHMs [OPOXKHO-TPAHCIIOPTHBIX IIPOJC-
IIECTBUII C yYacTVeM BOJUTEEIl CO CTaXKeM yIpaBIeHMs
TPAHCIIOPTHBIX CPENICTB MeHee [IBYX JIET.

Wn.: 6. Bubmuorp.: 17 Ha3Bs.
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Kolomeets A. A., Kurakina E. V. Feasibility for
improving the provision of automated control in the
training of vehicle drivers. Vestnik grazhdanskikh
inzhenerov - Bulletin of Civil Engineers, 2021, no. 2 (85),
pp. 215-221.

Keywords: automated control, unmanned vehicles,
artificial intelligence, security, training, driver.

Automated control is a combination of information,
technical and mathematical support and a functional set
of programs that automate certain control functions. Most
modern vehicle manufacturers strive to improve their
products by creating autopilots that will help not only to
avoid serious road accidents, but also save human lives.
The article describes the advantages and disadvantages of
the technology of unmanned transport, as well as a new
method of training drivers and candidates for drivers
of vehicles. This method will combine using artificial
intelligence and theoretical and practical training. The
new method involves the acquisition of management
skills, which will help reducing the risk of road accidents
involving drivers with less than 2 years of experience in
driving vehicles.

YIK 629.331

DOI10.23968/1999-5571-2021-18-2-222-231

Hosuxos A. H., Kywenxo JI. E., Kyujenxo C. B., Ho-
6uxo6 JI. A. AHanmu3 CyleCTBYIOIIUX METOOB OIeH-
K1 BeposATHOCTM Bo3HukHoBeHusa [ITII ma ywacrkax
YINYHO-KOPOKHOI ceTu ropopa // BecTHMK TpaKpaH-
CKUX MHXeHepoB. 2021. Ne 2 (85). C. 222-231.

Kntouesvle cnosa: TpaHCIIOPTHOE CPELCTBO, YINYHO-
TOpPOXKHAst CeTb, 630MaCHOCTh HOPOKHOTO [BIDKEHMNA,
TOPOXXHO-TPAHCIIOPTHOE IIPOUCLIECTBIE, METO/IbI OLeH-
KIL.

PaccmarpuBaroTcs OCHOBHBIE METOZIbI OLIEHKM OIlac-
HOCTH Y4aCTKOB yIn4HO-fopoxkHoit cetu (YIC), a nmen-
HO MeTOJ WTOroBOro Koadduuyenta aBapuitHOCTIL,
«CTATUCTUYECKUI» U «IUHaMU4YecKui» Metonnl. ITpose-
JeHHBIi aHA/IN3 KaKJJ0TO0 METOJA Ha IIpUMepe YIaCTKOB
TOpPOAICKOI armoMepauuyu benropopa mosBonsgeT ocy-
IIeCTBUTH BBIOOP Hambomnee a¢(eKTUBHOrO METOAA AL
KoHKpeTHOro YJIC B 3aBUCUMOCTH OT IapaMeTpPOB JlaH-
HOTO y4acTKa.

Tabm.: 5. Vin.: 3. Bubnuorp.: 16 Ha3B.

Novikov A. N., Kushchenko L. E., Kushchenko S. V.,
Novikov 1. A. Analysis of existing methods for assessing
the probability of accidents on the city's road network
sections. Vestnik grazhdanskikh inzhenerov — Bulletin of
Civil Engineers, 2021, no. 2 (85), pp. 222-231.

Keywords: vehicle, road traffic network, road traffic
safety, road traffic accident, assessment methods.

The article presents the analysis results of the existing
methods of estimating the probability of occurrence of

road traffic accidents on the city's road network (CRN),
namely, the ultimate accident incidence rate method,
statistical method and dynamic method. The analysis of
each method on the example of the urban agglomeration
sections of Belgorod allows selecting the most effective
method for a specific section of the road network,
depending on the parameters of this section.

YIK 657.051

DOI 10.23968/1999-5571-2021-18-2-232-239

ITnommnuxos A. M., Iypun 1. O., Bacioxun M. P. ud-
poBadA IMAarHOCTUKA OLIEHKN COIMATLHOTO PICKA C IO-
rMOMMMY Ha OJHOYPOBHEBBIX IlepeceYyeHNAX NOPOr
B Poccym // BecTHMK rpaxkgaHCKMX mHxeHepos. 2021.
Ne 2 (85). C. 232-239.

Kniouesvte cnosa: oprannsaryisa 6€30IacHOCTU JOPOX-
HOTO JBIDKeHMUs, npoBas OlileHKa YPOBHs Tpe6OBaHNUIA
K 0e30IIacHOCTU JABIDKEHNUS, [OPOXKHO-TPAHCIOPTHBIE
IPONCIIECTBNA, BU3yajn3anysl, KOH(IMKTHbIE TOYKI,
KOH(IMKTHbIE MaHEBPBl B IIOTOKAX JIBIDKEHMA Ha Ilepe-
CeYeHMAX JIOPOT.

Vcnonuutensm ¢egnepanbHoro mpoekra «besomac-
HOCTb JOPOXKHOTO [IBIDKEHVA» VM HAIVIOHAJIBHOTO IIPO-
exta «be3omacHple M KaueCTBEHHBIE ABTOMOOMJIBHBIE
mopory» mpepiaraercsa addexruBHan nnupposas TeXHO-
7I0rus, HeoOXOMMas IS JOCTYDKEHV 1e/leBbIX IT0Ka3a-
Tenell «COLMAIbHOrO PUcKa» ¢ morubummn x 2024 rogy
Ha 100 TbIc. HaceneHus Ha npumepe Cankr-IletepOypra.
OHa 1crnonb3yeT MHCTPYMEHT AMATHOCTUYECKON OILleHKM
6e30IIaCHOCTM JIOPOXKHOTO IBIDKEHUA Ha OJHOYPOBHE-
BBIX IIepecedeHMAX JOPOT C MeXaHM3MOM BU3ya/lTn3alun
Ha HUX IPUYVMH TeHepaluy KOHQIMKTHBIX CUTYaluii B
pasbesfilax TPaHCIIOPTHO-IEHIEXONHbIX IIOTOKOB, HAIo-
VX aBAPUIL.

Ta6m.: 1. Vin.: 2. Bubmuorp.: 8 Ha3s.

Plotnikov A. M., Gurin D. O., Vasyukhin M. R.
Digital diagnostics of assessing social risk with killed
at single-level road intersections in Russia. Vestnik
grazhdanskikh inzhenerov — Bulletin of Civil Engineers,
2021, no. 2 (85), pp. 232-239.

Keywords: organization of road safety, digital
assessment of the level of traffic safety requirements, road
traffic accidents, visualization, conflict points, conflict
maneuvers in traffic flows at road intersections.

The performers of the federal project «Road Safety» and
the national project «Safe and High-Quality Highways»
are offered an effective, digital technology necessary to
achieve the targets of «social risk» with numbers of killed
as a result of road accidents by 2024 per 100 thousand
people, on the example of St. Petersburg. This technology
uses a tool for diagnostic assessment of road safety at
single-level road intersections with a mechanism for
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visualizing the causes of conflict situations in the wayside
crosses of traffic and pedestrian flows that cause accidents.

YIK 656.11

DOI 10.23968/1999-5571-2021-18-2-240-247

Ily2auée WM. H., llJeznos B. V., Knumenxosa A. O. Me-
TOJMKA OLEHKU JOCTYIIHOCTM U IIONIb30BaTEIbCKOTO
CIPOCa OCTAHOBOK FOPOCKOTO IMACCAKIPCKOTO TPAHC-
nmopra o0ILIero MOIb30BAHUA NIpU pa3paboTKe JOKy-
MEHTOB TPAaHCIIOPTHOIO IUIAaHMpoOBaHuA // BecTHUK
TPaKAAHCKUX MHKeHepoB. 2021. Ne 2 (85). C. 240-247.

Kntouesvle cnoea: ynmm4HO-[OPOXKHAsA CeTb, TPAHC-
moprHasi MHGPACTPYKTypa, BUSyalbHas OLEHKA, Mare-
MaTH4ecKoe MOJieIMpPOBaHMe, AuarpaMma Bopoxoro,
IIpOrpaMMa KOMIUIEKCHOTO Pa3BUTHS TPAHCIIOPTHON MH-
GbpacTpyKTypbl, KOMIUIEKCHasA CXeMa OpraHM3aIuu JO-
PO>XHOTO IBVDKEHM, KOMIIGKCHAsA CXeMa OpTraHM3aluN
TPAHCIIOPTHOTO OOCTY>KUBAHNS HAaCeIeHNsI 00LIeCTBeH-
HBIM TPaHCHOPTOM, TOPOJCKOJ ITACCaKUPCKUI TpaHC-
IIOPT.

OmmcaHa MeTOAMKA BU3Ya/bHON OLEHKM JIOCTYITHO-
CTH OCTAaHOBKY OOIIECTBEHHOTO MaCCaKMPCKOTO TPaHC-
nopra B coorseTcTBuu ¢ CII 42.13330.2016. ITpennoken
U OIMCaH METOJ MAaTeMaTHYeCKOrO MOJeIMPOBaHMA
I10/1b30BATENbCKOTO CIIPOCa OCTAHOBOK OOIeCTBEHHOTO
HACCAXXMPCKOT0 TPAaHCHOPTa C NPYMEHEHNEeM Auarpam-
MblI BopoHoro.

Ta6m.: 1. Vin.: 5. Bubnumorp.: 18 Hass.

Pugachev I. N., Shcheglov V. I, Klimenkova A. O.
Methodology for assessing availability and user demand
for public urban passenger transport stops when
developing transport planning documents. Vestnik
grazhdanskikh inzhenerov — Bulletin of Civil Engineers,
2021, no. 2 (85), pp. 240-247.

Keywords: road network, transport infrastructure,
visual assessment, mathematical modeling, Voronoi
diagram, program for the integrated development of
transport infrastructure, integrated traffic management
scheme, integrated scheme for organizing public transport
services for the population, urban passenger transport.

The paper describes a method of visual assessment
of the availability of public passenger transport stops in
accordance with SP (construction norms) 42.13330.2016.
A method for mathematical modeling of user demand
for public passenger transport stops using the Voronoi
diagram is proposed and described.

YIK 338.4

DOI 10.23968/1999-5571-2021-18-2-248-255

Bensies Y. C. IIpo6eMbl apKTUIECKOTO CTPOUTEND-
CTBa: TEHICHIIUN U NepCNeKTUBbI // BecTHMK rpakjaH-
CKUX MHXeHepoB. 2021. Ne 2 (85). C. 248-255.

Kniouesvte cnosa: ApkTuka, KmaccuduKaiys, perno-
HaJIbHbIe 0COOEHHOCTI, TEHIAECHIUIL.

PaccMaTpyBaOTCS  perMoHaJbHbIE  OCOOEHHOCTH
U TEHIEHIMM Pa3BUTHUA CTPOUTENbHBIX OpPraHM3alNIi,
GYHKIMOHMPYOIMX B ApKTHUdeckoit 3oHe Poccumitckoii
Depepanumn. IIpemaraercs HoBas Kmaccudukanmsa pax-
TOPOB, B/IMSIONINX Ha CIOKHOCTb PAOOTBI CTPOUTETBHBIX
OpraHmsanui, feicTpyromux B Apktuke. B pesynbrare
aHa/M3a BbIABJIEHDI TEHIEHLMY Pa3BUTHUA CTPOUTENTbHBIX
opraHusanuii B ApKTHUKe, 9YTO IO3BOMNUT IOBBICUTD TOY-
HOCTb IIPOTHO3MPOBAHMSA Pa3BUTHsI CTPOUTEIbHOI ce-
pbl B ApkTideckoii 3oHe Poccutickoit Qepepannm.

Ta6m.: 1. bubnuorp.: 14 Ha3B.

Belyaev I. S. Problems of the Arctic Construction:
Trends and Prospects. Vestnik grazhdanskikh
inzhenerov - Bulletin of Civil Engineers, 2021, no. 2 (85),
pp. 248-255.

Keywords: the Arctic, classification, regional features,
trends.

The article considers the regional features and
tendencies of construction organizations' development
in conditions of the Arctic. A new classification of factors
affecting the complexity of the work of construction
organizations operating in the Arctic is proposed. As the
analysis result, there have been identified development
trends of construction organizations operating in
the Arctic. This will allow improving the accuracy of
forecasting the construction sector development in the
Russian Arctic.

YK 3332.871.3

DOI 10.23968/1999-5571-2021-18-2-256-262

Iazos P B. ®opmupoBaHue KputepueB BbIOOpa
ynpasnsroueit opranusanuu B cdpepe JKKX Ha ocHOBe
OILIeHKH ee KOHKYPEeHTOCIOCOOHOCTH // BeCTHMK rpax-
IDaHCKUX MHXeHepoB. 2021. Ne 2 (85). C. 256-262.

Kniouesvie cnosa: KOHKypeHLUA, KOHKYPEHTOCIIOC00-
HOCTb, yIpaBjstouye opranusanyn B chepe KKX, peii-
TUHIY, Ka4eCTBO YCTYT.

AHanMsupyoTCA HaydHble M NPaKTUYeCcKye IOfXO-
Ibl 0 (OPMUPOBAHUIO KPUTEPUEB OLEHKM KOHKYpPEeH-
TOCIIOCOOHOCTHM YIPAB/IANIMX OpTraHM3almii B cdepe
JKKX. BolIsaBIeHO, YTO OCHOBHBIM MHCTPYMEHTOM TaKOI
OLICHKV SIB/ISIETCSI PEITMHIOBaHME Ha 0ase KpuUTepues
KadecTBa pabOTHI YIPAB/ISIOMNX OPTaHU3ALNIL, IPIIeM
B IIOfjaB/LAIolIeM OOJIBIIHCTBE CIyYaeB pa3paboTaHHbIe
KPUTEPUM OCHOBBIBAIOTCA Ha CYObEeKTMBHOM MHEHUM
aBTopoB. Ha 6ase IIpoBeIeHHOr0 Ompoca MpeIoXKeH HO-
BB HAOOP KPUTEPIEB OLIEHKM KOHKYPEHTOCIIOCOOHOCTH
YIIPaB/IAIOMMX OPTaHN3AINIA, TI03BOJIAONINI TIOCTPOUTD
peneBaHTHbBIE PENITVHIU U OLIeHUTb Ka4eCTBO IPefoCTaB-
JIAMBIX UMM YCITYT.

Ta6r.: 1. Bubnuorp.: 16 Ha3s.
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Glazov R. V. Development of criteria for selecting
a management company in the housing and utilities
field based on the assessment of its competitiveness.
Vestnik grazhdanskikh inzhenerov - Bulletin of Civil
Engineers, 2021, no. 2 (85), pp. 256-262.

Keywords: competition, competitiveness, management
organizations in the housing and utilities sector, ratings,
quality of services.

The article analyzes scientific and practical approaches
totheformation of criteriaforassessing the competitiveness
of management organizations in the field of housing and
communal services. It is revealed that the main tool of
such assessment is the rating based on the quality criteria
of the management organizations, and in the vast majority
of cases, the developed criteria are based on the subjective
opinion of the authors. Based on the survey, a new set of
criteria for assessing the competitiveness of management
organizations is proposed, which allows building relevant
ratings and evaluating the quality of their services.

VK 332.8

DOI 10.23968/1999-5571-2021-18-2-263-268

IInemnesa H. I., Bnaxenkosa T. A. TamoyKeHHbIe
ACMeKThl B MUHMMU3AIY TOTUCTUYECKUX 3aTpaT mpu
OpraHM3anyy MeKJyHapOJHbIX NepeBo30K // BecTHUK
IpaXJaHCKUX MHXXeHepoB. 2021. Ne 2 (85). C. 263-268.

Kntouesvie cnosa: morncTudecKue 3aTpaTsbl, CHUYKEHNE
U3Iep)KeK, MUHMMM3ALMs 3aTpart, JOTMCTUYecKas MO-
Ie/b KCIe[MPOBAHNUS, CKBO3HON Tapud.

B pabore paccMaTpmBalOTCs pasnuyHble BapuaH-
TBI BO3MOXXHOTO CHIDKEHUA JIOTMCTUYECKUX 3aTpaT MpuU
MeX/YHApOIHBIX IepeBo3kax. OTMmevaeTcs 3HaueHue
CHIDKEHMsI 3aTpaT Yepes3 3HaHIE aClleKTOB U OCOOEHHO-
CTell TaMOXKeHHOT0 3akoHogaTenbcTBa EADC cnenmanm-
CTaMu 11 MeHemKepamu cepbl TOTUCTUKHA.

Bbubmuorp.: 17 Ha3B.

Pletneva N. G., Blazhenkova T. A. Customs aspects in
reducing logistics costs in organization of international
transportation. Vestnik grazhdanskikh inzhenerov -
Bulletin of Civil Engineers, 2021, no. 2 (85), pp. 263-268.

Keywords: logistics costs, cost reduction, cost
minimization, logistics model of forwarding, through
tariff.

The paper discusses the possibilities of reducing
logistics costs in international transportation in modern
conditions. The importance of cost reduction through the
study of the aspects and features of the EAEU customs

legislation by specialists and managers of the logistics
sector is emphasized.
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Omnpepena0Tcsa MOHATHE ¥ BAXHOCTb OPraHM3alM-
OHHBIX MHHOBALMII /IS KOMIIAHMIT, a TaK)Ke HEoOXOmu-
MOCTb yIpasieHua uMu. OpraHusanoHHble MHHOBALN
HO3BO/IAIOT 00eCHeYnTb BBDKMBAEMOCTb OPraHU3ALUN
Ha pbIHKe, pabOTaIOT Ha JOJTOBEYHOCTD U YCIIeX OPTaHu-
sauuu. IIpenoxen u aprymeHTHpOBaH Te3uc: «benamap-
KVHT — MHCTPYMEHT /14 yIIpaBJIeHNsI OPTaHM3aLMIOHHDI-
MU MHHOBaumAMN». C IIOMOLIBIO 0OMeHa OIIBITOM U U3Y-
YeHIsI METOOB 1 CIIOCOO0B YIIPAB/IEHYECKOI esITeNbHO-
CTH, B TOM Y¥C/Ie X B 0OTaCTU OpPraHU3alVIOHHDIX NHHO-
BaIif, BOSMOXKHO ITOCTPOeHNe 3P PEeKTUBHOI CTpaTernu
IesITeTIbHOCTH U TOCTVDKEHNSI KOHKYPEHTOCIIOCOOHOCTIL.
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This article defines the concept and importance of
introducing organizational innovations for companies and
substantiates the need to manage them. Organizational
innovations ensure the survival of the organization on
the market, they facilitate the longevity and success of the
organization. The authors propose and argue the thesis:
«Benchmarking is a tool for managing organizational
innovations». It is through the exchange of experience and
the study of methods of managerial activities, including
the ones in the field of organizational innovations, that it
is possible for a company to build an effective strategy of
activity and achieve competitiveness.



