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JIo 1]3aHb Pan. K Bonmpocy usMeHeHNsA ropofcKOro
TpagunoHHoro >xuwmmmna (CpIXal0aHb) B MCTOpUYe-
ckoM neHTpe IlekmHa (Ha mpuMepe 3amagHONM YacTH
paitona [IynusH) // BeCTHUK rpa/JaHCKMX VH>KEHEPOB.
2022. Ne 3 (92). C. 5-13.

Kntouesvie cnosa: TpagMLIMOHHOE KUTAICKOE SKMIM-
e, CbIX910aHb, TpaHCPOpMALNs, CMeHa QYHKLIUH, CO-
XpaHEHNe.

[TpoananusMpoBaHbl MPUYMHBI YHUUTOXKEHUA U U3-
MeHEHM TPafINI[IOHHOTO KMTalCKoro >xmamnima ChIxa-
10aHb B mcropmieckom LeHTpe Ilexkmna. PaccMorpeHsl
COBpeMeHHbIe NPOO/IeMbl (YHKIVIOHUPOBAHMS 3JaHUI
Ha y4YacTKe TeppUTOPMM 3aIlafHON dacTu parioHa IyH-
Y3H, KOTOpble HAXO[ATCA BHE MCTOPMKO-3aIOBEHBIX
30H ¥ IIOfBep>KeHbl CaMOBOJIbHOM TpaHChOpMaLn
(bYHKIMOHA/IPHO-IUIAHUPOBOYHOTO, APXUTEKTYPHOIO I
KOHCTPYKTMBHOTO peleHuii. IIposeieHo yacTuyHOE Ha-
TypHOe 00c/efjoBaHNe NCTOPUYECKMX XKIJINIL Ha MCCTIe-
IyeMoM ydacTKe. PaccMOTpeHBI MpOTMBOpeUMs MeXIy
CII0COOOM MCIIONBb30BAHMS U MICTOPUKO-APXUTEKTYPHBIM
HOTEHLIMAIOM TEPPUTOPUM, @ TAKKe MEeX/Y TPATULIMOH-
HBIM U COBPEMeHHbBIM YPOBHAMU HOTPeOHOCTEIL.

Vin.: 5. Bubmmorp.: 20 HasB.

Liu Jian Feng. On the issue of changing the traditional
urban dwelling (Siheyuan) in the historical center
of Beijing (on the example of the western part of the
Dongcheng district). Vestnik grazhdanskikh inzhenerov -
Bulletin of Civil Engineers, 2022, no. 3 (92), pp. 5-13.

Keywords: traditional Chinese dwelling, Siheyuan,
transformation, change of function, conservation.

The article analyzes the reasons for the destruction
and change of the traditional Chinese dwelling, Siheyuan,
in the centre of Beijing. The author considers the current
problems of the buildings' functioning in the area of the
western part of Dongcheng district, which is outside the
historical and conservation areas. The district is presently
subjected to an unauthorized transformation of functional-
planning, architectural, and structural solutions. There
has been carried out a partial on-site survey of historical
dwellings in the area investigated. There are traced some
contradictions between the way of use and the historical
and architectural potential of the area, as well as between
the traditional and contemporary levels of demands.

VK 624.046.2:624.014

DOI110.23968/1999-5571-2022-19-3-14-20

Benviii I 1., Ky6acesuu A. E. BiusaHue reomerpmde-
CKVIX HECOBEPIIEHCTB CKAaTOrO I051Ca Ha HECYIIYIO CIO-
COOHOCTD IOJKPAHOBBIX 0ANOK C YCTATOCTHBIMU Tpe-
IIMHAMU B CTeHKe // BeCTHYK Ipa)X/JaHCKVX MHXEHEPOB.
2022. Ne 3 (92). C. 14-20.

Kniouesvie cnosa: mopxpaHoBas 6ajka, YCTanoCT-
Hasg TpellMHa, HeCyIlas CIOCOOHOCTb, HAIPSDKEHHO-
nepopMIpPOBaHHOE COCTOSHME, TeOMeTpUYecKue Heco-
BEpIICHCTBA.

Jlna ompeneneHnsa BIUAHMA IeOMeTPUYECKUX HeCO-
BEpIIEHCTB CKaTOTO IIOfca Ha HECYIIYI0 CIOCOOHOCTD
IIOIKPAHOBBIX 0a/lOK C YCTA/JIOCTHBIMU TpEIVIHAMU B
CTeHKe IPOBeJeHbl YMC/IeHHbIe MICCTIefoBaHNA C IpyMe-
HeHJeM KOHEYHO-3JIeMEeHTHOrO MofenpoBaHus. Paspa-
6oTaH M peann30BaH aITOPUTM ydeTa HECOBEPIICHCTB
CKaTOro IosAca IpM IOMOIY MeTOHA KOHEYHBIX a7le-
MeHTOB. Ilo/y4eHbl 3aBUCMMOCTM M3MEHEHMs CPeSHMX
HOPMa/IbHBIX HAIIPKEHUI B CKATOM II0sACE OT TUIIA He-
COBEpIIEHCTBA, IIMHBI TPELIMHBI, ee IOJI0KeHUA B OT-
ceke U TMOKOCTH cTeHKM. [IpuBefeHbl peKoMeHgaluy 110
OIpefieNleHNI0 CHIDKeHMA Hecylieil CIOCOOHOCTU IIOfi-
KPAHOBBIX 0aJIOK C YCTATOCTHBIMIY TPEIMHAMMI B CTEHKE.

Tabmn.: 5. Vin.: 4. bubnuorp.: 17 Hass.

Belyy G. I, Kubasevich A. E. The effect of
geometric imperfections of the compressed belt
on the bearing capacity of crane beams with fatigue
cracks in the wall. Vestnik grazhdanskikh inzhenerov -
Bulletin of Civil Engineers, 2022, no. 3 (92), pp. 14-20.

Keywords: crane beam, fatigue crack, bearing capacity,
stress-strain state, geometric imperfections.

In order to evaluate the effect of geometric
imperfections of the compressed belt on the bearing
capacity of crane beams with fatigue cracks in the wall, the
authors present the results of numerical studies that were
carried out using finite element modeling. There has been
developed and implemented an algorithm for taking into
account the imperfections of the compressed belt using
the finite element method. There have been obtained
dependences of the change in the average normal stresses
in the compressed belt on the type of imperfection, the
length of the crack, its position in the beam section and
the flexibility of the wall. Recommendations are offered
for assessing the reduction in the bearing capacity of crane
beams with fatigue cracks in the wall.
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Moposos B. 1., Onbyn 3. K., Kanoap-oon A-X. b. Cra-
nedubpoxere306eTOHHbIE KOHCTPYKIUN B YCHOBUAX
CIIO>KHBIX flepopManmii // BecTHMK TpaXKIaHCKIX VIHOKe-
HepoB. 2022. Ne 3 (92). C. 21-27.

Kniouesuvie cnosa: cranedubposxene3o6eToH, CI0XKHOE
HaIIpsDKEHHOE COCTOSIHME, IPOYHOCTb.

[IpuBomATCA ~ pe3ynbTaTbl  SKCIIEPMMEHTAIbHO-
TEOPETUYECKUX MCCIEOBAHNUIT M0 pacyeTy IPOYHOCTH
cranepnbpo>kene300eTOHHBIX KOHCTPYKIUIT B YCITOBUSIX
CIIOXKHBIX fedopmaryit. CTaTbs MOCBALIEHA 0030py aK-
TYyaJIbHBIX BOIIPOCOB TEOPYM IIPOYHOCTY OETOHA U >Kele-
300eTOHa B KOMOMHALIUM C AMCIIEPCHBIM apMUPOBaHUEM
(cranedubpobeToHOM). [Tpy 5TOM 7151 KAXKFOTO KOHKPET-
HOTO CIy4as CIIOKHOTO HedOpMUpPOBAHUA IPUBOLATCA
OCHOBHBIE pacyeTHble CXeMbl ¥ (OPMYIBI IO Hecylei
CIIOCOOHOCTH, a TaKXKe IPUHATbIE OPUIMHAJIBHBIE CII0CO-
6Ob! yuera ctanedubpobeToHa B 06111elt paboTe KOHCTPYK-
LAY TIOJ;, HAaTPY3KOIA. [JOCTOBEPHOCTD II0/TyYEHHbIX aHA TN -
TUYECKUX BBIPAKEHMI 110 IIPOYHOCTI MPEICTABIAEMbIX
Hay4HBIX MCCIIEOBAHWII IIOATBEP>KAACTCA Pe3y/IbTaTaMu
9KCIIEPYMEHTOB U YUC/IEHHBIMM pacyeTaMIL.

Vin.: 7. Bubnmorp.: 8 HasB.

Morozov V. I, Opbul Eh. K., Kaldar-ool A-Kh. B. Steel-
fiber-reinforced concrete structures under conditions
of complex deformations. Vestnik grazhdanskikh
inzhenerov - Bulletin of Civil Engineers, 2022, no. 3 (92),
pp- 21-27.

Keywords: steel-fiber-reinforced concrete, complex
stress state, strength.

There are submitted the results of experimental and
theoretical studies on the calculation of the strength of
steel-fiber-reinforced concrete structures under conditions
of complex deformations. The article presents a review of
current issues regarding the strength theory of concrete
and reinforced concrete in combination with dispersed
reinforcement (steel-fiber concrete). Concurrently, for
each specific case of complex deformation, the main design
schemes and formulas for the bearing capacity are given,
as well as the adopted original methods for accounting
for steel fiber concrete in the overall performance of
the structure under load. The reliability of the obtained
analytical expressions for the strength, as well as the
reliability of the presented scientific studies, is confirmed
by the results of experimental and numerical tests.

YK 620.1

DOI 10.23968/1999-5571-2022-19-3-28-34

©Qan Y. [I., Casun []. A. MeTop, onpeneneHns KecT-
KOCTHBIX XapaKTepPUCTUK CTPOUTETBHBIX KOHCTPYK-
Uil C MICIO/Ib30BaHMeM WU3rMOHBIX BOMH // BecTHuk
IpaXKIAaHCKUX MH>KeHepoB. 2022. Ne 3 (92). C. 28-34.

Kntouesvie cnosa: Hepaspymaoumii KOHTPONIb, KMP-
IMYHAS K/IaJKa, U3TUOHbIE BOHBL, )KeCTKOCTHBIE XapaK-
TEPUCTUKIL.

CraTbsl IOCBsALIEHA CIOCO0Y KOHTPO/IA KauyecTBa Ma-
TEpUaNoOB CTPOUTENbHBIX KOHCTPYKLMIA, B YaCTHOCTU
KyprmaHoit knagku. Hanboree ynoOHBIM 1 I€pCIEKTUB-
HBIM CIIOCOOOM, IO HAIllleMy MHEHUIO, SIB/ISETCSI COBpe-
MEHHBIJ HEPA3PYLIAXLMIT KOHTPOJIb, & UMEHHO METOJ, C
VICTIO/Ib30BaHMEM U3TOHBIX BOJIH, CBOOOIHO BO30YX/jae-
MBIX Ha ITOBEPXHOCTM CTPOMUTEIbHONM KOHCTPYKUuu. Tax,
B YaCTHOCTH, METOJ] IOBEPXHOCTHBIX BOMH JJIA OLLEHKU
VHTETPajIbHOI IPOYHOCTY GETOHA VM KMPINIHON K/IafKI
MO03BOJIAET IPOU3BOAUTD M3MEPEHMEe MPU OJHOCTOPOH-
HeM JIOCTYIIe K KOHCTPYKIMU 6e3 yHaneHus MOKpPBITHIL,
B TOM 4YMCJI€ ¥ META/UIOU30/ALNU. ABTOPbI CTaTbU IIO-
CTaBUIN 3aJjady ONPENENINTDH >KeCTKOCTHbIE XapaKTepu-
CTVKM KVMPIIMYHBIX KJIaJOK ITyTeM 00paboTKM pesy/bra-
TOB VICIIBITaHMII C IIOMOUIBIO JIMHETHO 3KCTPANOIALIIN.
BbIITO/THEHHBIT TEOPETUYECKUIT M 3KCIEPYMEHTAIbHbIN
aHa/lM3 He TONBKO II0Ka3al XOPOIIYI0 CXOAMMOCTb pe-
3y/IbTaTOB, HO U IPOJEMOHCTPUPOBAN BO3MOXKHOCTU
MIPEJIOKEHHOTO METOfIa /I ONpefeneHusa IPOYHOCTU
MaTepuaia U Hamnaus fedpeKToB KOHCTPYKIIVIL.

Tabm.: 2. Vin.: 4. Bubnuorp.: 12 Hass.

Fan Ch. D., Savin D. A. Method for assessing the
rigidity characteristics of building structures using
flexural waves. Vestnik grazhdanskikh inzhenerov -
Bulletin of Civil Engineers, 2022, no. 3 (92), pp. 28-34.

Keywords: non-destructive monitoring, brickwork,
flexural waves, rigidity characteristics.

The article is devoted to the method of quality
monitoring of building structures' materials, brickwork,
in particular. According to the authors' opinion, the
most convenient and promising method is the currently
used non-destructive monitoring, namely, the method
using flexural waves freely excited at the surface of
building structure. Thus, inter alia, the method of surface
waves for assessing the integral strength of concrete and
brickwork makes it possible to carry out the monitoring
with one-side access to the structure without removing
the coverings including metal insulation. There has
been set the task to assess the rigidity characteristics of
the brickwork by processing the test results using linear
extrapolation technique. The theoretical and experimental
analysis performed has not only shown good convergence
of the results, but also demonstrated the feasibility of the
proposed method for assessing the strength of the material
and discovering structural defects.

YK 684. 4.059. 3.001.5

DOI110.23968/1999-5571-2022-19-3-35-43

Yeprnwix A. I, Muponosa C. V., [lanunos E. B., Cepo-
6a 1. A. BiuaHue mecTpPyKTOpOB Ha AMHAMUKY HAKO-
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TIeHNA TOBPEX/eHUIT AepeBAHHBIX KOHCTPYKLMii //
BecTHMK TpaXJaHCKMX WHXeHepoB. 2022. Ne 3 (92).
C. 35-43.

Kniouesvle cnosa: 6MoaecTpyKIUsA [peBeCHHBI, TPOY-
HOCTHbIE CBOJCTBA J[PeBECHHBI, ITOTepsl HeCyIIell CIo-
COOHOCTIL.

PaccMoTpeHbl 0COOEHHOCTY paspylLIeHNs AepeBsiH-
HBIX KOHCTpyKumii B ycnosusix Cesepa. IIpencrasien
pesynbprar obcnefoBaHMA 00beKTa KYIbTYPHOTO Hacie-
mus QefepanbHOrO 3HadeHMs. PacKpbIT XapaKTep B3au-
MOCBS3M BUJA [JePeBOPa3pyLIAOIEero rpuba u CKOpoCcTu
CHIDKEHVsI TIPOYHOCTH JpeBecuHbl. OnpefeneHsl OTHO-
CUTeIbHAS HAJIe)KHOCTb KOHCTPYKIMIL M OCHOBHBIE IIPY-
YMHBI, IPUBEAIINE K PaspyIIEHIIO HCTOPUYECKOTO cpyba
3garys. OHMCAaHO sIB/IEHME, KOTOPOE YBeINIMBAET CKO-
POCTb IIpoljecca pa3pyLIeHNs ICTOPUYECKOro cpyoba.

Ta6m.: 2. Vin.: 3. bubmuorp.: 20 Ha3B.

Chernykh A. G., Mironova S. I, Danilov E. V,
Serova T. A. Influence of destructors on the dynamics
of damage accumulation in wooden structures. Vestnik
grazhdanskikh inzhenerov - Bulletin of Civil Engineers,
2022, no. 3 (92), pp. 35-43.

Keywords: biodegradation of wood, strength properties
of wood, loss of bearing capacity.

The paper considers the features of wooden structures’
damage in the conditions of the North. The authors
present the results of exploring of a cultural heritage
object of federal significance. There is disclosed the nature
of the relationship between the type of wood-destroying
fungus and the deterioration rate of wood strength. The
relative reliability of the structure and the main reasons
that have led to the damage of the historical wooden house
are specified. A phenomenon is described that increases
the deterioration process rate of a historical log house.

YK 624.4; 694

DOI 10.23968/1999-5571-2022-19-3-44-52

IIImuom A. B. K pacueTy KileeHbIX 6anoK ¢ YCTOBHO
SKeCTKMMM onopamn // BecTHUK TpaKFaHCKIX MH)KeHe-
poB. 2022. Ne 3 (92). C. 44-52.

Kniouesvte cnosa: xineeHas: nepeBsHHas 6ajKa, SKecT-
KI1e OIIOPBI, YIIPYTONOAAT/IMBOE Hare/lIbHOE COelHEeHNe,
MH)XeHepHbIN pacyeT, Komiiekc ANSYS.

OpHoOIpOoIeTHLIE JiepeBsHHbIE K/IeeHble OaIKy C IIap-
HUPHBIMM OIIOPAMM IIPMMEPHO B 1,5-2 pasa MeHee KO-
HOMIYHBI, 4eM Oanku ¢ xectkumu onopamiu. Ilupoko-
MY IPUMEHEHUI0 KEeCTKOOIOPHBIX GAJIOK MpersTCTBYeT
OTCYTCTBME IPOCTOTO U HAJEXHOTO MHXEHEPHOTO pac-
YyeTa >KeCTKMX orop. Takue ONOpPBI ABJIAITCA YCIOBHO
JKECTKUMI, TaK KaK B CM/Iy aHM3OTPOIIHBIX CBOJICTB fipe-
BECHHDI BCE COEIMHEHNs, KPOME K/IeEeBbIX, ABJIAIOTCA I10-
maTuBbIMU. PaccMaTpmBaeTcs MH)KeHEpHas MeETOAVIKA
pacyeTa >KeCTKOOIIOPHBIX 6aJTOK C yIeTOM MOfIaTIVBOCTH

YCTIOBHO YKECTKOJT OIOPBI ¥ M3TMOHOM XKeCTKOCTU CaMoi
6ankn. IIpeokeH anropuTM pacdera KJIeeHBIX 6ajok
C Y4eTOM IOJATIVBOCTY OIOPHOTO HAreJIbHOTO COeV-
Henys 1o CII 64.13330.2017. KoppeKTHOCTb METORMKM
CPaBHUBAIACh C YMC/IEHHBIMIU 3KCIIEPMMEHTaMM B KOM-
nnekce ANSYS.

Vn.: 11. Bubnmorp.: 18 Ha3B.

Shmidt A. B. To the calculation of glued beams with
conditionally rigid supports. Vestnik grazhdanskikh
inzhenerov - Bulletin of Civil Engineers, 2022, no. 3 (92),
pp. 44-52.

Keywords: glued wooden beam, rigid supports,
elastically flexible dowel joint, engineering calculation,
ANSYS complex.

Single-span wooden glued beams with hinged
supports are about 1.5-2 times less economical than beams
with rigid supports. Nevertheless, the lack of simple and
reliable engineering calculation of rigid supports prevents
a widespread use of rigid support beams. Such supports
are conditionally rigid, since due to the anisotropic
properties of wood, all compounds except the glued ones
are flexible. The article considers an engineering method
for calculating rigid support beams, taking into account
the flexibility of the conditionally rigid support and the
bending stiffness of the beam itself. An algorithm for
calculating glued beams is proposed, taking into account
the flexibility of the supporting dowel joint according to
SP 64.13330.2017. The correctness of the technique was
compared by numerical experiments carried out in the
ANSYS complex.

YIK 624.074.433

DOI 10.23968/1999-5571-2022-19-3-53-61

Pasos 1. O., Cokonos B. I, [Imumpues A. B. Onpene-
JIEHME YaCTOT CBOOOTHBIX KOMeOAH NI I MOX3€eMHOIO
HedTempoBoAa GONBIIOrO AMaMeTpa C Y4eTOM BIMA-
HuA gemndepa // BecTHUK TpaXXTaHCKUX MH)XEHEPOB.
2022. Ne 3 (92). C. 53-61.

Kniouesvie cnosa: monseMHBII He(TEIPOBOA, CBO-
6onuble Konmebaus, femidep, xoadduurent guHAMN-
YeCcKoi BA3KOCTU, IIPUCOENVHEHHAsA Macca rpyHTa, npn-
COeIMHEeHHAsI MacCa XUAKOCTIL.

Pemraercs 3ajjaua 10 HAXOX/EHMIO CIIEKTPa YacTOT
1 GOpM COOCTBEHHBIX KOMeOaHMII /I HOA3eMHOTO Maru-
cTpanpHOro Tpyborposozna 60mbuIoro AraMerpa (CBblire
1000 MM) ¢ ygeToM fiemipepa. PelileHne HOCTpOEHO ¢ pu-
MEHEHVIEM TEOPUN NVINMHAPNIECKNX O60TIO‘1€K CpenHero
nsruba. Jemndupyiomee neiicTBe TPYHTa YYTEHO B pa-
IUATbHOI COCTABIAIOLIE} CUJI IHEPIIVM ¥ OCHOBBIBACTCS
Ha KMHeMaTH4YeCKOll TeOpUM O JOMYLIEHNM COIPOTUBIE-
HUsI CPefbl, IPOMOPLIOHATIBHOM CKOPOCTH IIepeMelle-
HISI 9/IEMEHTA CPEAVHHON ITIOBEPXHOCTI B IAHHOI Cpefe.
HOHY‘{eHI)I pesyanaTbI, aHa/IM3 KOTOPBIX IIOKa3bIBAECT,
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4TO BIMsAHME JeMIpepa BHOCUT CYLeCTBEHHYIO HOIPaB-
Ky IIpU OIIpefe/IeHN) YaCTOT B CTOPOHY MX YMEHbIICHUA
U 4eM BBIIIe JYHAMU4ecKas BASKOCTb IPYHTa, TeM Oonee
3HAYMTETbHO PACXOXKIEHNE PE3Y/IbTATOB MEXY 0 1 W .
C yBemmueHneM KoaduiumeHTa AMHAMUYECKON BI3KO-
CTM YaCTOTA CHIDKACTCSI, U IIPY OIIpeie/IeHHbIX 3HAYCHUIX
koo duiment pemnuposannsa d =w , 9TO ABNAETCA
IpaHMILIelt Tepexofia OT NepUOIYecKMX KonebaHumii K arle-
PUOIIYIECKNM, TO eCTb Koleb6aTebHOTo Ipoliecca He Ipo-
VICXOJINT.
Ta6.: 2. Vin.: 2. Bubmuorp.: 18 Ha3Bs.

Razovl. O.,Sokolov V. G., Dmitriev A. V. Determination
of free oscillation frequencies for a large-diameter
underground oil pipeline taking into account the
influence of the damper. Vestnik grazhdanskikh
inzhenerov - Bulletin of Civil Engineers, 2022, no. 3 (92),
pp. 53-61.

Keywords: underground oil pipeline, natural
oscillations, damper, dynamic viscosity coefficient,
attached soil mass, attached liquid mass.

The article considers the problem of determination of
the spectrum of frequencies and forms of natural oscillations
for an underground main pipeline of large diameter (>
1000 mm), taking into account the damper. The problem
solution is constructed using the theory of cylindrical
shells of medium bending. The damping effect of the soil
is taken into account in the radial component of the inertia
forces and is based on the kinematic theory regarding
the assumption of the medium resistance proportional to
the speed of the median surface element moving in this
medium. There have been obtained results, the analysis
of which shows that the influence of the damper makes a
significant correction in determining the frequencies in
the direction of their decrease. The higher the dynamic
viscosity of the soil, the more significant is the discrepancy
of the results between w 1 w* . With an increase in the
dynamic viscosity coefficient, the frequency decreases, and
at certain values the damping coefficientd = w_, which is
the boundary of the transition from periodic to aperiodic
oscillations, that is, there is no oscillatory process.

VIIK 624.131

DOI 10.23968/1999-5571-2022-19-3-62-71

Konopamvesa JI. H., bypues P. B., Iopuwikos V. B.
O npumeHenun moaeneii rpynta Soft Soil u Hardening
Soil Small-strain B pamkax 3agaum GUIBTPAIVIOHHOI
KOHCOMMAALNI HA Pa3IMIHBIX 3TANaX BO3BEJEHNA U
9KCIUTyaTAllN 3JaHNUA B YCIOBUAX CTa0bIX TPYHTOB //
BecTHMK TpaKaHCKMX WH>KeHepoB. 2022. Ne 3 (92).
C. 62-71.

Kniouesvte cnosa: cucrema «OCHOBaHME—COOPYKe-
HIe», IIO3TAIIHOE BO3BeIeHNe, Momenb Soft Soil, momenn
Hardening Soil Small-strain.

PaccmarpuBaercs 3afjaua IIO9TAITHOTO BO3BENEHUS
KapKacHOTO 3[aHNs Ha IVINTHOM (pyH[aMeHTe B YC/IOBU-
sIX c71abbIX TPYHTOB. IIOKa3aHbI pe3y/IbTAThI pelIeHNs 3a-
fad GUIBTPALMOHHON KOHCOMMAALUY B YMCIEHHOM II0-
craHoBKe. [laeTcs aHam3 (B paMKax Mopener rpyHTa Soft
Soil n Hardening Soil Small-strain) coBmectHbIX Aedop-
Mal[yit OCHOBAHMsA ¥ IUIUTBI, YCUINIL B Y3/IOBBIX 9/IEMEH-
TaX KOHCTPYKLMIA, pacipefeeHui IOPOBOro JaBjieHus
B OCHOBAHMV Ha PAas/IMYHBIX ITANAX BO3BEEHIS 3MaHsI
VI 9KCIUTyaTaLIL.

Tabm.: 5. Vin.: 7. Bubnuorp.: 21 HasB.

Kondpratieva L. N., Burtsev R. V., Gorshkov I. V. On the
application of Soft Soil model and Hardening Soil Small-
Strain model in the context of filtration consolidation
problem atvarious stages of the construction and
operation of buildings in soft soil conditions. Vestnik
grazhdanskikh inzhenerov - Bulletin of Civil Engineers,
2022, no. 3 (92), pp. 62-71.

Keywords:  «base—structure»  system, stage-by-
stage construction, Soft Soil model, Hardening Soil
Small-Strain model.

The article considers the problem of stage-by-stage
construction of a framed structure building on aslab
foundation in conditions of soft soils. The calculation was
carried out within the frame of the filtration consolidation
problem in the numerical formulation. A comparative
analysis is submitted (within the frame of Soft Soil model
and Hardening Soil Small-Strain model) for the resulting
deformations of the base and the slab, the forces in the
nodal structural elements, and the distribution of pore
pressure in the base at various stages of the building's
construction and operation.

YIK 624.131

DOI 10.23968/1999-5571-2022-19-3-72-79

Caxapos V. 1., Bypeuma Canua. ®yHZaMeHTbI MHO-
TO3Ta)KHBIX 3JAHMI B TUIMNYHBIX TPYHTOBbIX YCTIOBMAX
apUKAHCKOTO KOHTMHEHTa // BeCTHUK TpakAaHCKUX
MHXeHepoB. 2022. Ne 3 (92). C. 72-79.

Kntouesvte cnosa: mareput, Kupaca, HOBEPXHOCTHBII
(dyHaMeHT.

PaccMoTpeHb! MH)KEHEPHO-T€OTIOTMYecKye YCIOBIA
3amaguoit Adpuxu. ObpalieHo BHUMaHME Ha Xapak-
TepHble HAIUIACTOBAHMA, BK/IIOYAIONINE TBEPAbIA II0-
BEPXHOCTHBII C/I0U (KMpacy), HOACTUIAeMbIll CTabbIMU
IIMHUCTBIMM TpyHTamy. IlokasaHo, YTO Takoe HaIa-
CTOBaHMUe I03BOJIAET UCIIONb30BaTh (PyHAAMEHTBI C Ma-
N0Vl TIyOMHOI 3aloXKeHMsA. BBIIOTHEHO MareMaTude-
CKOe MOJe/MPOBaHNue NPY COBMECTHOM pacyeTe CUCTe-
MBI «MHOTO3Ta)KHOE 3/laHMe-OCHOBaHMe». PesymbraTo
YJIC/IEHHBIX PacyeTOB MO3BOMAIOT YTBEP)KJAAaTh, YTO IIPK
OIIpefie/IeHHbIX YCTIOBUAX BO3MOXKHO UCIIO/Ib30BaHME I10-
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BEPXHOCTHBIX (PYH/IJAMEHTOB JjaXKe L1 MHOTO3TaKHBIX
3ITaHUIA.
Ta6.: 3. Vin.: 8. bubmuorp.: 15 Ha3B.

Sakharov 1. I, Boureima Sangna. Foundations of
multistorey buildings in typical soil conditions of the
African continent. Vestnik grazhdanskikh inzhenerov -
Bulletin of Civil Engineers, 2022, no. 3 (92), pp. 72-79.

Keywords: laterite, cuirass, surface foundations.

The article considers the engineering and geological
conditions of Western Africa. The authors pay attention
to the characteristic layerings including a hard surface
layer (kirassa) underlain by weak clay soils. It is shown
that such layering makes it possible to use foundations
with shallow depth. Mathematical modeling for the joint
calculation of the «multistorey building - base» system
has been performed. The results of numerical calculations
allow suggesting that, under certain conditions, surface
foundations can be used for construction of even
multistorey buildings.

YK 69.00

DOI 10.23968/1999-5571-2022-19-3-80-87

Eeopos A. H., Vopdanoscka [I., Ilempuxos M. B.
CTpouTensCcTBO 3JaHMII B VHHOBAI[MOHHOW cpefe
YMHOrO ropopa // BecTHUMK Tpa’k[JaHCKUX MH)KEHEPOB.
2022. Ne 3 (92). C. 80-87.

Kntouesvie cnosa: yMHbIII TOPOJI, TEXHONOTUM, MOfie-
MPOBaHMUE, CTPOUTENBCTBO.

CoBpemeHHOe 17106a/IbHOE PAa3BUTIE TOPOJOB MPOVIC-
XOJUT Ha OCHOBE MX TpaHCPOpMalMu B yMHbIE TOPOJa.
ITpoueccsl ypbaHU3aLUy 1 BHEAPEHNS YMHBIX TEXHOIO-
TUit TPebYIOT CO3JaHMsI HEIPEePhIBHO COBEPLICHCTBYIO-
11€T0Cs1 B COOTBETCTBUY C MHHOBAIMAMY METOJ0/IOTYe-
CKOro obecriedeHns IpK MX MPOEKTUPOBAHUN U CTPOU-
TeNIbCTBE. PacCMOTpEHBI KOHIIENTYya/lbHbIe TEXHOJIOTH-
YecKye pelleHVs, IpuUMeHsAeMble /i1 (OpPMUPOBaHMA
YMHBIX TOPOJIOB, TIPOAHA/IN3/POBAHBI MX NIPENMYIIEeCTBA
U HEeJOCTAaTKM. VI3/10)KeHbl OCHOBHbIE HAay4YHbIE Pe3yJlb-
TaThl MCC/IENOBAHMA, TIOTydeHHbIe HA OCHOBE MCIIONb30-
BaHMA METOJOB CUCTEMHOTO aHa/IN3a U MOJIEMPOBaHNA:
1) cucremarusanyuss (GpOpMUPOBAHUA YMHBIX TOPOJOB
110 OCHOBHBIM XapaKTEePUCTUKAM MX TE€XHOTOTUYECKOTO
PasBUTHA; 2) MOJENb 3€/IEHOTO 3[jaHNsA, pa3paboTaHHasd
¢ npumeHeHneM BIM-TexHOmorui, MHTErpUPOBAHHOIO
B UHHOBAI[MOHHYI0 TPAaHCIOPTHYI0 MHQPPACTPYKTYPY
YMHOTO TOpOZa; 3) ONTMMM3AIVIOHHASA MaTeMaTidecKas
MOJie/Tb OIIepaTUBHOTO IVIAHMPOBAHMA BO3BENECHNUA 3[ia-
HUJI YMHOT'O TOPOfia.

Tabm.: 1. Vin.: 1. Bubmuorp.: 20 Ha3B.

Egorov A. N., Yordanovska D., Petrikov M. V. Building
construction in the innovative environment of the

smart city. Vestnik grazhdanskikh inzhenerov — Bulletin of
Civil Engineers, 2022, no. 3 (92), pp. 80-87.

Keywords: smart city, technologies,
construction.

The modern global development of cities is based
on the transformation of them into smart cities. The
processes of urbanization and introduction of smart
technologies require the creation of constantly improving
methodological support in accordance with innovations
at design and construction. The conceptual technological
solutions used to form smart cities are considered, their
advantages and disadvantages are analyzed. The main
scientific results of the study based on the use of methods
of system analysis and modeling are presented, namely:
1) systematization of smart cities' formation in according
to the main characteristics of their technological
development; 2) a green building model, developed using
BIM technologies, which is integrated into the innovative
transport infrastructure of a smart city;3) optimization
mathematical model for the operative planning of the
smart city buildings construction.

modeling,

YIK 691.32

DOI 10.23968/1999-5571-2022-19-3-88-94

benenyos 10. A., Yepenanosa []. A. Konrponp
(U3NKO-MeXaHUYeCKMX CBOVICTB CTPOMTENbHBIX Ma-
TepUaNoB MO aNbTePHATUBHOMY NpU3HAKYy // BecTHMK
TPXKFAHCKUX MH>KeHepoB. 2022. Ne 3 (92). C. 88-94.

Kniouesvle cn106a: KOHTPOIb KadecTBa, HaJeKHOCTb,
6eTOH, IIPOYHOCTD, K/1acc OeTOHa, MOJY/Ib YIPYTOCTH.

IIpeio>keH  a/bTePHATUBHBIA ~ METOR, KOHTPOJIA
(U3MKO-MeXaHUYECKUX CBOJCTB CTPOUTEIBHBIX MaTe-
pUanoB KakK CIIOCOO IIOBBIMICHNS HaJeXHOCTH BO3BO-
AUMBIX KOHCTPYKUMIL. AHAIU3UPYETCs TOYHOCTD CYIle-
CTBYIOLIMX METOJOB KOHTPOJIA KadecTsa. IIpearaiorcs
HAIIPaB/IeHNs PeLIeHNs IPO6IeMbl COBEPIIEHCTBOBAHNA
KOHTPOJISL KauyecTBa CTPOMTENbHBIX MaTepyajioB. YcTa-
HAB/IMBAETCs B3AMOCBS3b MEX/]Y IIPOYHOCTHBIMU CBOJI-
CTBaMI, OLIEHMBAEMBIMI B PAMKAX CYIIECTBYIOLIMX METO-
UK, ¥ MOZY/IeM YIIPYTOCTH, M3MepeHIe KOTOPOro II0/I0-
KEHO B OCHOBY IIPeJI/IaraeMoro a/ibTepHaTUBHOTO METOMA
KOHTpossA. ONNChIBaeTCs BO3MOXXHOCTb INPUMEHEHMs
HoBoOro Mertopa. OmpefeneHbl 0CO6EHHOCTH KOHTPOJIS 110
a/IbTepPHATMBHOMY IPM3HAKY MeXaHIYeCKIX CBOIICTB Ma-
Tepyana 1 chopMyIMpOBaHa TEXHNYECKas BOSMOXHOCTD
TAaKOro KOHTPOJIA Ha IpuMepe 6eToHa. [Ipennoxena cu-
cTeMa KOHTPOJIA C UCIOIb30BAHUEM IIapaIe/IbHO C KOH-
TpPOJIeM KadeCTBa [0 MPOYHOCTH Ha CKaTUe KOHTPOJIA 110
MOZYIIIO YIPYTOCTH.

Tabmn.: 4. Vin.: 1. bubnmuorp.: 12 Hass.

Belentsov Yu. A., Cherepanova D. A. Control of physical
and mechanical properties of building materials
by alternative parameter. Vestnik grazhdanskikh
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inzhenerov - Bulletin of Civil Engineers, 2022, no. 3 (92),
pp. 88-94.

Keywords: quality control, reliability,
strength, concrete class, elasticity modulus.

A method for applying alternative control of the
physical and mechanical properties of building materials
is proposed as a way to increase the reliability of structures
under construction. The accuracy of existing quality
control methods is analyzed. Directions for solving the
problem of improving the quality control of building
materials are proposed. A relationship is established
between strength properties assessed in the frames of the
currently used procedures and the elasticity modulus,
the assessment of which is the basics of the proposed
alternative control method. The technical feasibility of
using the new method is described. The features of control
by the alternative attribute of the mechanical properties
of the material are defined and the technical feasibility of
such control on the example of concrete is formulated.
A control system is proposed which envisages the use,
in conjunction with the quality control by compressive
strength, the control by elasticity modulus.

concrete,

VK 666.941.2

DOI 10.23968/1999-5571-2022-19-3-95-103

XKyxos C. B., Yemexos A. M., Yepesxo C. A., Hucms-
xoea E. A. Marae3uanbHOe B)XKylllee HA OCHOBE TEXHO-
TE€HHOTO CbIpbA // BecTHUK Tpa’kJaHCKUX MHXXEHEpPOB.
2022. Ne 3 (92). C. 95-103.

Kntouesvie cnosa: mMarHe3NMaabHOE BDKYIEe, TEXHO-
TeHHOE ChIpbe, IIepUKIIas, pyTepoBKa.

[TpuBOAATCA HaHHBIE MCCIENOBAHMA O BO3MOXXHOCTHI
VICIIO/Ib30BAHMS TeXHOT€HHOTO CBIPbsi — OTpabOTaHHO
byTepoOBKM MeTa/TypPriuvecKoil Imedyr — B TEeXHOTOTUK
CTPOUTETbHBIX MaTepuasnos. IlpemmaraeTca MpUHINIIN-
a/IbHAsT TEXHO/IOTMYECKAsl CXeMa IepepaboTki PyTepos-
KII C TIOJy4eHMeM BsDKYIIEro Marepuana — MarHes3n-
a7lpHOTO IleMeHTa. [IpuBeneHbl maHHbIe TaOOPATOPHBIX
VICC/IEIlOBAHUIT XMMUYECKOTO U MMHEPAJbHOTO COCTaBa
TEXHOTEHHOTO ChIPbsi. BbimonHeHa mabopaTopHast ampo-
6anysi TEXHOJOTMYECKOTO IPOIleCca, B XOffe KOTOPOil
osrydeHa mpo6a MarHe3uajbHOTrO BsDKYyIero. V3roros-
JIEHBI CTAHAPTHBIE 0OPasI[bl pACTBOPA HA OCHOBE CUHTe-
3MpPOBAHHOTO BsDKylero. IIpoBeneHa omeHKa IIpOYHOCT-
HBIX ITOKa3aTesell pacTBopa.

Ta6r.: 3. Vin.: 10. Bubmuorp.: 20 HasB.

Zhukov S. V., Chemekov A. M., Cherevko S. A.,
Chistjakova E. A. Magnesia cement based on technogenic
raw materials. Vestnik grazhdanskikh inzhenerov -
Bulletin of Civil Engineers, 2022, no. 3 (92), pp. 95-103.

Keywords: magnesia cement, technogenic raw
materials, periclase, refractory waste.

The data of the research on the possibility of
using technogenic raw materials (refractory waste of
metallurgical furnaces) in the technology of building
materials are presented. The authors propose a basic
technological scheme for processing the refractory waste
so as to obtain a binding material, namely, magnesia
cement. The data of the laboratory studies of the chemical
and mineral composition of technogenic raw materials are
presented. There was performed a laboratory approbation
of the technological process, during which a sample of
magnesia cement was obtained. There were made standard
samples of the solution based on the synthesized binder.
The strength parameters of the solution were evaluated.

YIK 628.27

DOI10.23968/1999-5571-2022-19-3-104-109

®edopos C. B., Qecvkosa A. . MopenupoBaHue 1o-
TOKa MH(IIBTPAIVIOHHBIX BOJ, IIOCTYNAIOLIETO B CH-
CTeMbl KaHanu3auum // BecTHUK rpa’kJaHCKUX MHKeHe-
poB. 2022. Ne 3 (92). C. 104-109.

Kniouesvie cnosa: Ansys CFX, mHQUIbTpanyoHHBI
CTOK, BOJJHBIII Oa/IaHC, CHCTeMa BOZOOTBENeHNA.

[TocTymarouye B CUCTEMY BOTOOTBEJCHN MHPUID-
TpalYOHHbIE BOJIBI, 0OpasOBaHHbBIE B pe3y/IbTaTe BbINA-
IeHVA JOXell, OKa3bIBAIOT BIVIAHME Ha TOYHOCTD CBele-
HIA BOJHOrO 6ajlaHca mpefupuaTiaMu. Mogenuposanue
IIOTOKa MHQWIBTPALVIOHHBIX BOJ, C IIOMOIIBIO IIaKeTa
KOHeYHO-3/1eMeHTHOro aHanusa (Ansys CFX) mossomut
IPOU3BOAUTD GO/Iee TOUHYIO OLIEHKY X 00beMa C Le/IbIo
IIOBBIIICHNA JOCTOBEPHOCTH CBEIeHNA BOJHOTO OaIaHca.
Lenpro mccnenoBaHnA CTAIO0 CO3TAaHME MOZTEMN YJIacTKa
KaHaIM3alMOHHON ceTy Ha 6ase Ansys CFX ¢ yueTom
HOCTYIAIOIIEro NHPUIBTPALMOHHOTO CTOKA Ha IpuMepe
ABYX Y4aCTKOB C PA3IMYHBIMU XapaKTePUCTUKAMU IPYH-
Ta: MEJIKIIT [IeCOK U rpaBumii. B pesynbrare paspaborana
IIpUHIMIINAIbHASA MOAE/b MOCTYIUIEHVS MHPUIBTPAL-
OHHBIX BOJ] Yepe3 TPYHTBI C Pa3IMYHbIMU XapaKTepPUCTH-
KaMJ1 B CHCTeMY KaHaIM3aLI.

Vn.: 4. Bubnmorp.: 16 HasB.

Fedorov S. V., Feskova A. Ya. Digital modeling of
infiltration water inflow to sewerage systems. Vestnik
grazhdanskikh inzhenerov - Bulletin of Civil Engineers,
2022, no. 3 (92), pp. 104-109.

Keywords: Ansys CFX, infiltration water flow, water
balance, sewerage network.

Infiltration water generated as a result of storm event
coming to water disposal system has an impact on the
accuracy of the water balance calculation by the companies.
Modeling the infiltration water flow using the package of
finite element analysis (Ansys CFX) will help providing
more exact estimation of water volume in order to increase
authenticity of water balance consolidation. The purpose
of the study was to create a model of sewerage network
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section based on Ansys CFX with due consideration of
the arriving infiltration water flow generated as a result of
storm events as exemplified by two sections with different
soil characteristics, namely, fine sand and coarse sand.
As a result, there has been developed a conceptual model
of infiltration water inflow coming through soils with
different characteristics to the sewerage system.

YIK 66.081.6

DOI 10.23968/1999-5571-2022-19-3-110-119

Ila6anun B. B. OumeHKa CenmeKTUBHOCTH OOpaTHO-
OCMOTHYECKMX MeMOpaH IIpH pasfeleHny OMHapHBIX
PacTBOPOB XIOPUOB HATPuA // BeCTHMK IpakJaHCKMX
nHXeHepoB. 2022. Ne 3 (92). C. 110-119.

Kniouesvie cnosa: ounctka, 0OpaTHbII 0CMOC, pasfe-
TIeHNe, CENeKTUBHOCTb, OCMOTUYECKOE JaB/IEHMeE, TII0T-
HOCTb IIOTOKa, 6apoMeMOpaHHbIIT IIpoIiecc.

[TponsBoguteny GpUIbTPYOLMX MeMOpaH 06paTHOTO
0CMOCa CONPOBOXKAAIOT CBOM M3IENNA KOMIIBIOTEPHBIMI
IIporpaMMamMi, KOTOpble IO3BOJIAIOT IIPOBOANUTD TEXHO-
JIOTMYeCKIe OIIeHOYHbIe PACUeThl I/ PacTBOPOB C Pas-
HOJI KOHIIeHTpalyeit mpumeceii. B onucannum k mporpam-
MaM He pacCMaTpMBAIOTCA KOMIIbIOTEPHblE METOIbI U
QITOPUTMBI, HEOOXOMMBIE /Il PacyeTa TPAHCIOPTHBIX
10oToKOB. CJIeoBaTe/bHO, OLEHUTb CeNMeKTMBHOCTD 00-
PaTHOOCMOTMYECKMX CTYIIeHell MeMOpaH He IIpefcTaB-
JIA€TCS BO3MOXKHBIM. PaspaboTKa KOMITbIOTEPHBIX aJIro-
PUTMOB 1 METONMK, OLCHMBAIOIINX PabOTy yCTaHOBOK
06paTHOro 0CMOCa C Y4eTOM BHEIIHNUX ¥ BHYTPEHHUX
ITapaMeTpOB, ABJIAETCA BAXHON MPAKTUIECKO 3afaderl.
B crarbe paccMOTpeHBI IPOLeCCHl OOPAaTHOIO OCMOCa
B YCTAHOBKAX C MeMOpaHHOJ GUIbTpalyel, CBI3aHHbIE
C OYMCTKOIT BOJBI, OOOTalleHHOI conblo. [IpefcTaBieHs!
¢busndeckne MeXaHM3MbI OUMCTKM, IOKa3aHO, YTO pas-
HOCTb MEXJY PabodmMM M OCMOTMYECKUM [aBICHUSIMMN
UTpaeT BeyLIyIO polb B 9TOM MexaHn3Me. O4mcTKa MeM-
OpaHoil BOAbBI, OOOTAIEHHON COJIBbIO, COIPOBOXACTCS
Indy3MOHHBIMYU TOTOKAMY COJIEBOI KOMIIOHEHTHI pac-
TBOpa. MogenupyeTcs mpoljecc 06paTHOTO 0CMOCa, B KO-
TOPOM COJIeHas1 BOJia IOl BBICOKMM JlaB/IeHMEeM TTOAeTCsA
B KaMepy ¢ MeMOPaHOI1, IPOHNI[AEeMOI TOTIBKO [/Is1 BOJIBL.
BoIxopsimit MOTOK IepmMeara IpefCcTaBsieT coboil um-
CTYIO BOJIy HU3KOTO JIaB/IeHM, a IIOTOK PeTeHTaTa Ipefi-
craB/sieT co60ii BOy, o6oraljeHHy0 conbio. B kadecTse
VICXO[JHBIX ITapaMeTPOB 3aJaeTcs Iepemnay, laBleHNs Ha
MeMOpaHe, MacCoBast JOJIs COMNU Ha BXOJie U CKOPOCTB IO~
TOKa. YBelM4yeHne CKOPOCTU INepeMeIlNBAHUA CHIDKAET
KOHLIEHTPAIVIOHHYIO TTO/IAPM3AIIO Ha BXOJHON CTOPOHE
MeMOpaHBI 11 yBeIMYMBAET IIOTOK BOJBI Yepe3 MeMOpaHy.

Tabm.: 1. Vin.: 5. Bubmuorp.: 25 Ha3B.

Shabalin V. V. Evaluation of the selectivity of reverse
osmotic membranes in separation of binary sodium

chloride solutions. Vestnik grazhdanskikh inzhenerov -
Bulletin of Civil Engineers, 2022, no. 3 (92), pp. 110-119.

Keywords: purification, reverse osmosis, separation,
selectivity, osmotic pressure, flow density, baromembrane
process.

Manufacturers of reverse osmosis filter membranes
provide their products with computer programs that
allow for technological evaluation calculations for
solutions with different concentrations of impurities.
The description of the programs does not include the
computer methods and algorithms which are necessary
for calculating traffic flows. Consequently, it is not possible
to evaluate the selectivity of the reversely osmotic stages
of membranes. The development of computer algorithms
and techniques that would evaluate the operation of
reverse osmosis plants taking into account external and
internal parameters is an important practical task. The
article discusses reverse osmosis processes in installations
with membrane filtration associated with the purification
of water enriched with salt. The physical mechanisms
of purification are considered, and it is shown that the
difference between the working and osmotic pressures
plays a leading role in this mechanism. Purification of
water enriched with salt by a membrane is accompanied
by diffusive flows of the salt component of the solution.
The reverse osmosis process is simulated, in which salt
water is fed under high pressure into a chamber with a
membrane permeable only to water. The permeate outlet
flow is low-pressure pure water, and the retentate flow is
salt-enriched water. The initial parameters are set, namely,
the pressure drop on the membrane, the mass fraction
of salt at the inlet and the flow rate. An increase in the
mixing rate reduces the concentration polarization on the
inlet side of the membrane and increases the flow of water
through the membrane.

YIK 628.8
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Manssuna E. I, Axeepoaweunu P. I. PacueT TeMm-
IepaTypHOil 0OGCTAaHOBKM, (OPMUPYIOMIENICA B IPO-
1ecce JIyYNCTO-KOHBEKTUBHOTO TEIVIOOOMEHa B IIO-
MemeHuu // BeCTHUK TpakTaHCKUX MH>KeHepos. 2022.
Ne 3 (92). C. 120-125.

Kntouesvie cnosa: TeMiiepaTypa Bo3jiyxa, pafiyaloH-
Has TeMIepaTypa, pe3ylbTUpyollas TeMIepaTrypa, Ila-
POBOIJI TEPMOMETP.

B pacuere pacmpesieneHusa pesynbTUPYIOLIEH TeM-
IepaTypbl IO IOMELIEHUIO /ISl COIOCTaB/I€HMs €To C
HOPMATHBHBIMI TpPeOOBaHMSAMM HEOOXOANMO YUINMTHI-
BaTh M3MEHEHNe TeMIIepaTyphl Bo3fyxa. Pacripenenenne
TeMIIepaTypbl BO3[yXa PacCUMTHIBAZIOCh C IIOMOILBIO
BBIUMCIMTEIPHOTO KOMIUIEKCA II0 PeIeHMIO 3aflad I'M-
nporasopynHamuky — ANSYS Fluent. Pactipenenenne pa-
IMALIMOHHON TeMIIepaTyphbl IO MOMELIEHNI0 PACCIUTAHO
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0 IIporpamMme, B KOTOPOI I MMUTALUM M3MepPEeHUsI
IIAPOBBIM TEPMOMETPOM IpMMeHeHa (PopMya pacdera
k03¢ PpunyeHTa 06Ty4eHHOCTH C IVTOCKO 3/IeMEHTaPHO
IO K Ha cepy U3BECTHOTO AMaMeTpa.

Vn.: 6. Bubmmorp.: 16 HasB.

Malyavina E. G., Akhverdashvili R. G. Calculation
of the temperature environment formed during
the radiant-convective heat exchange in the premise.
Vestnik grazhdanskikh inzhenerov - Bulletin of Civil
Engineers, 2022, no. 3 (92), pp. 120-125.

Keywords: air temperature, radiation temperature,
resulting temperature, ball thermometer.

In calculating the distribution of the resulting
temperature in the premise, in order to compare it with
the regulatory requirements, it is necessary to take into
account the change in the air temperature. The distribution
of the air temperature was calculated using the ANSYS
Fluent computational complex for solving the problems of
hydro-gas dynamics. Radiation temperature distribution
over the premise is calculated by the program, in which
the formula for calculating the irradiance coefficient
from a flat elementary platform on the sphere of known
diameter is applied to simulate the measurement with
a ball thermometer.

YK 620.92
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Bopob6ves C. A., Pasymos I1. A., Abuzos V. T. Ilpu-
MeHeHUe MPOAYKTOB mpouecca pudopMUHTa aMMIaka
IVISL MUTAHUSL JBUTATENsI BHYTPEHHETO CrOPAHUs, pa-
6oTaroIIero Mo MUKy Ausensd // BeCTHUK IpaXaaHCKMX
MHXeHepoB. 2022. Ne 3 (92). C. 126-130.

Kniouesvte croa: [BUraTe/ib BHyTPEHHETO CTOPAHIS,
TPAHCIIOPTHOE CPENCTBO, BOLOPOJ, AMMUAK, PGOPMIIHT,
IM3eTbHbI IBUTATENb, OTPAOOTABIIINE Ta3bl.

PaccmoTpeno mpumeHeHue pudopMuHTa aMMuaxa
C IIe/IbI0 TeHepaLy BOZOPOMA /sl MCIIONb30BAHMS B Ka-
JecTBe NPUCALKM K OCHOBHOMY BMAY TOIUIMBA B JBMIa-
Te/le BHYTPEHHETO CrOpaHusi, pabOTAIoIIero 1o LMKy
Husensa. Ilogaya mpucajgky BOfopofia C MPOAYKTaMU
pudopmuHra momaeTcsi yepes BIYCKHON KO/IEKTOP B
LWINHAPSL ABUraTens. IIpoBeneH cpaBHUTENbHBIN aHa-
M3 aMMMaKa C APYTMMU BUAAMM TOIUIMBA IIO BBICIIEN
TEIUIOTBOPHOI CIIOCOOHOCTM U COMIEPKAHUI0 BOIOPOTIA.
PaccmoTpen aBTOTepMmMueckmit pupOpMMHT aMMuaxa
(NH, — ATP), o6beiuunBIIMii BHIGOPOYHOE OKMUCTIEHNIE
ammmaka (o asora (N) un Boupt (H,0) u tepmmyeckoe
pasnoXXeHMe aMMIaKa Ha KaTa/jn3aTrope M3 PYTEHUs C
JVICIIO/Ib30BAHNEM BO3/IyXa B KauyeCTBe MCTOYHMKA KIIC-
nopoja. B craTbe mpuBeneHa OlleHKA IPVMEHEHMs pU-
¢dbopmmHra 1 BIMsHME IPOAYKTA HA CTOPaHNe TOIINBA U
orpaboraBve raspl. Jlo6aBieHne TOCTATOYHO HEGOTIb-
moro KojnmyectBa Ge3yrmepopucroro pudopmara, mpu-

61M3UTeNBbHO 5 % OT KOMMYeCTBa JU3ENbHOTO TOIUINBA,
IOCTaTOYHO 3(PPEKTNBHO CHIDKAET BBIOPOCHI yITIepOfa
n3 gBuratens, Bkaodasgs CO2, CO n o01ee KOMMIECTBO
yrnesofoponos (CH).

Tabm.: 2. Bubnmuorp.: 18 HasB.

Vorobyov S. A., Razumov P. A., Abyzov I. T. Application
of products of the ammonia reforming process to power
the internal combustion engine operating on the diesel
cycle. Vestnik grazhdanskikh inzhenerov — Bulletin of Civil
Engineers, 2022, no. 3 (92), pp. 126-130.

Keywords: internal combustion engine, vehicle,
hydrogen, ammonia, reforming, diesel engine, exhaust
gases.

This article discusses the use of ammonia reforming to
generate hydrogen to be used as an additive to the main
type of fuel in the internal combustion engine operating
on the Diesel cycle. The feed of the hydrogen additive
with the reforming products is implemented through the
intake manifold to the engine cylinders. There was carried
out a comparative analysis of ammonia with other types of
fuel in terms of gross calorific value and hydrogen content.
Autothermal reforming of ammonia (NH, — ATR),
combining selective oxidation of ammonia (to nitrogen
(N) and water (H,0)) and thermal decomposition of
ammonia on a ruthenium catalyst with using air as a
source of oxygen is considered. The article provides an
assessment of the application of reforming and the effect
of the product on the combustion of fuel and exhaust
gases. The addition of a fairly small amount of non-carbon
reformate, approximately 5 % of the diesel fuel, is quite
effective in reducing engine carbon emissions, including
CO,, CO and total hydrocarbons (CH).
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Ienucos A. C., ®exnun E. B., Mlenamos A. B. Ilo-
BhIIIeHNEe Ge3omacHOCTH U 3 deKTUBHOCTH PabOTHI
MACCAXMPCKOTO AaBTOMOOWIBHOIO TPAHCHOPTa CO-
BepLUIEHCTBOBAHMEM CHCTEMBI TEXHUYECKOTO CEepBH-
ca // BeCTHMK rpaX[JaHCKMX MH)KeHepoB. 2022. Ne 3 (92).
C. 131-136.

Kniouesvie cnosa: TexHmueckoe 0OCTyXMBaHIE, pe-
MOHT, CEpPBUC, aBTOOYC, IPOU3BOACTBEHHO-TeXHIYeCKas
6a3a, 0e30MacCHOCTDb, CUCTEMa, pecypc, HONe3HOCTD, 3a-
TpPaThL.

B craTtbe paccMOTpeHO BIMsIHUE BO3PACTHON CTPYK-
TYpbl IapKa TOPOACKMX aBTOOYCOB Ha 6e30macHOCTbH
1 3¢ (PeKTMBHOCTD MX JKCIUTyaTtanyu. IIpepcTaBieHbl
MPUYMHBI HEJOCTaTKa IPOM3BOJCTBEHHBIX MOIHOCTE
PEMOHTHBIX 6a3 Ma/bIX i CPeHIX Pa3MePOB II0 OTHOLIIe-
HUIO K €KeroffHO BO3PAaCTAI0IeMy KOTMYECTBY ITORBIIK-
Horo cocrasa. [IpennoxeHo ¢popMupoBaHme IEHTPAIN-
30BaHHBIX CIIENMANN3MPOBAHHBIX IIPOU3BOJICTB C OINCaA-
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HIIeM a/IrOpUTMa ero pabotsl. Paspaboran 060011eHHbII
QITOPUTM Pa3pabOTKU OIEPATUBHO-IPOU3BOACTBEHHOTO
1aHa u oneHkn ero addexrnsroctu. st bopmuposa-
HIIS LIEHTPAIM30BAaHHBIX CIIELMaNTMN3MPOBAHHBIX IIPOM3-
BOJICTB TIPEJ/IOKEHA KOOIlepalus C BeJOMCTBEHHBIMM
npepnpuATuamu (Hanpumep, OAO «PXK]I»). Paccmotpe-
Ha OpraHM3alMOHHAasA CTPYKTypa IIyTeBOJ MalIMHHOM
CTaHI[MM ¥ TIPOBeJleH aHaIM3 IIoKasaTerell o 06cmeno-
BaHHBIM 32 IyTeBbIM MALIMHHBIM CTAaHI[UAM.
Tabm.: 1. Vin.: 7. Bubmuorp.: 17 Ha3s.

Denisov A. S., Feklin E. V., Ignatov A. V. Provision of
higher level of safety and efficiency of passenger road
transport by improving the technical service system.
Vestnik grazhdanskikh inzhenerov - Bulletin of Civil
Engineers, 2022, no. 3 (92), pp. 131-136.

Keywords:  maintenance, repair, service, bus,
production facility, safety, system, resource, utility, costs.

The article examines the influence of the age structure
of the city bus fleet on the safety and efficiency of the
operation. The authors analyze the reasons for the lack of
production capacities of repair bases of small and medium
size in relation to the annually increasing number of
rolling stock. There is proposed formation of centralized
specialized production facilities with a description of the
algorithm of the operation. A generalized algorithm for
developing the operation-production plan and evaluating
its effectiveness has been developed. With the purpose of
the formation of centralized specialized enterprises, there
is proposed cooperation with departmental enterprises
(for example, JSC «Russian Railways»). The organizational
structure of the track machine station is considered,
and there is carried out an analysis of indicators for the
surveyed 32 track machine stations.

YK 343.148.6
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Eemwxkos C. A., Bopoxceiixun V. B. MeToabl pac-
YyeTa CKOPOCTM JBIDKEHNA TPAHCIIOPTHOTO CpefcTBa
mo ¢oTo- M BuUAeoMaTepuaTaM IIPU PEKOHCTPYK-
oy [TII// BecTHUK rpakKmaHCKMX UMHXXeHepoB. 2022.
Ne3(92). C. 137-145.

Kniouesvte cnosa: pexoncrpykuums ITII, dpoto- u Bu-
TeoMaTepuajbl, OolpefeNieHre CKopocTu asoKkerns TC.

PaccMaTpuBaroTcs pasmmyHble METOIbI pacyeTa CKO-
pocTu fBIDKeHUA TpaHcmopTHoro cpeacrea (TC) mo
¢doro- n Buseomarepuanam mpu pekoHctpykiuu JJTTIL
[TpoananusupoBaHbl 3apyOeXHble METOAbI pacdera
ckopocru aBwxerya TC mo ¢goro- u BueoMaTepuanam
B 3aBYICUMOCTY OT MECTOIOJIOXKEHMS UCCTIEYeMOro 00b-
€KTa U 3aIJChIBAIOIETO YCTPOIICTBA OTHOCUTENBHO APYT
Apyra. ABTOPCKMM KOJJIEKTMBOM II0OKa3aHO IpUMeHe-
HIle OJJHOTO 113 METOfIOB B IIPAKTUYECKOII JieATeTbHOCTI.
B nporpammuoM mpopykre AmpedFive BpimonHeHa 06-

paboTKa McCeyeMolt BIe03aIIcy, HeoOXoaumas s
TajbHeNIero ompeneneHua ckopoctu aBmkermus TC.
B pesynbraTe BBINOMHEH pacyeT CKOPOCTM JIBVDKEHUA
MOTOLIMK/IA METOIOM IlepeMelleHns 00beKTa Ha U3BeCT-
HOe pacCTOsHMEe OTHOCUTENBHO HETIOABIDKHBIX 00bEKTOB
o Bupeosanucy. IlomydeHHoe sHaYeHMe CKOPOCTHU IBU-
JKeHMs MOTOLMK/IA COBIA/JO C PacyeTHBIM 3HAYEeHUEM,
IIOJTlyYeHHBIM IIPY IOMOIIM MeTOHa «II0 paboTe CUI Ha
IepeMeleHe», YTO IOATBEP)KAAeT OCTOBEPHOCTD II0-
JTy4eHHBIX 3HaUeHMi1. AHa/IM3 IT0Ka3asl, YTO IPYIMEHeHNe
MeTofioB pacyeTa ckopoctu aswkeHus TC mo ¢oro- u
BUAeoMaTepuanaM mnpu paccinefgoBanun [ATII moxer
3HAYUTENbHO IIOBBICUTH YPOBEHbD JOCTOBEPHOCTH U KOP-
PEKTHOCTM TP IIPOBENEHMM IOPOKHO-TPAHCIOPTHBIX
9KCIIEPTHU3.
Vn.: 10. Bubnmorp.: 20 Ha3B.

Evtyukov S. A., Vorozheikin 1. V. Methods for
calculating the vehicle speed based on photo and video
materials during the reconstruction of road traffic
accident. Vestnik grazhdanskikh inzhenerov - Bulletin of
Civil Engineers, 2022, no. 3 (92), pp. 137-145.

Keywords: road traffic accident reconstruction, photo
and video materials, assessing of vehicle speed.

Thearticlediscusses various methods for calculating the
vehicle speed based on photo and video materials during
the reconstruction of a road traffic accident. Some foreign
methods of calculating the vehicle speed from photo and
video materials are analyzed, the calculation being done
in relation to the location of the object under study and
the recording device. The authors show the application of
one of the methods in practice. The Amped Five software
product has processed the video recording under study,
which is necessary for further assessing of the vehicle
speed. As a result, there has been made a calculation of the
speed of the motorcycle using the technique of moving the
object to the specified distance in relation to the stationary
objects by video recording. The obtained value of the
motorcycle speed coincided with the calculated value
obtained using the method based on the work of forces on
movement», which confirms the reliability of the values
obtained. Thus, as the analysis shows, the use of photo
and video materials in the investigation of a road traffic
accident can significantly increase the level of reliability
and correctness in the reconstruction of the accident.

YK 656.05
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Jlokmuonosa A. I, Illesyosa A. I., Hosonuchuiii E. A.
O1eHKa M3MEeHEHMIT TEXHMYECKUX apaMeTPOB COBpe-
MEeHHBIX TPAHCIIOPTHBIX CPeACTB // BecTHMK rpaxkjaH-
CKUX MHXXeHepoB. 2022. Ne 3 (92). C. 146-153.
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Kntouesvie cno6a: TpaHCIOPTHBIN MOTOK, OTOK Ha-
CBILIleHNs, ITapaMeTpbl IPUHYIUTETbHOTO YIIpaBJIeHI,
Ka/IMOpOBaHHBI aBTOMOOIIb.

TexHydyeckue mapaMeTpbl TPAHCIOPTHBIX CPENCTB
OKa3bIBAIOT BIMAHME HA TPAHCIIOPTHBIN NMOTOK M MOTOK
HACBIEHNA B L[EJIOM, YTO YYMUTHIBACTCA IIPY OpraHM3a-
LUV JOPOXKHOTO JBIDKeHUA. VlccrmemoBaHbI OCHOBHBIE
IIapaMeTpBbl, UCIIOIb3yeMble JIA OLeHK) TPAaHCIOPTHOTO
noToka. [Tpu momMoIy HaTypHbIX MCCIe[OBaHNII pacCMO-
TpeHa pasHOPOJHOCTb TPAHCIOPTHOTO ITOTOKA Ha Maru-
CTpa/bHOII ynule B I. beropone 1 nsydeHa craTucTuka
IIPOJjaXK JIETKOBBIX TPaHCIOPTHBIX CPefcTB B benropon-
CKOJI 00/macTy. YCTaHOBJIEHBl AMHAMUYECKUe M TeoMe-
TpUYecKMe IapaMeTpbl YCOBEpIIEHCTBOBAHHBIX JIETKO-
BBIX TPAHCIIOPTHBIX CPEICTB B TPAHCIOPTHOM IOTOKE 1
OIpefie/IeHbl TapaMeTphl KalIMOPOBaHHOTO aBTOMOOMIIS
7151 laIbHeTiIell pa3paboTKM TEXHOIOT MY KadyeCTBEHHOI
OIIEHKM COCTaBa TPAHCIIOPTHOTO MOTOKA C I[E/IbI0 TTOBbI-
meHyst 9pPeKTUBHOCTY IPUHYAUTENBHOTO YIIPaBICHNA.

Tabm.: 4. Vin.: 5. Bubnuorp.: 20 Ha3B.

Loktionova A. G., Shevtsova A. G., Novopisniy E. A.
Assessment of changes in the technical parameters of
modern vehicles. Vestnik grazhdanskikh inzhenerov -
Bulletin of Civil Engineers, 2022, no. 3 (92), pp. 146-153.

Keywords: traffic flow, saturation flow, parameters of
forced control, calibrated vehicle.

Technical parameters of vehicles have an impact
on the traffic flow and saturation flow in general. It is
necessary to take these parameters into account when
organizing traffic. The main parameters used to assess
the traffic flow are investigated. With the help of field
studies, the heterogeneity of the traffic flow in the main
street in Belgorod is considered, and the statistics of
sales of passenger vehicles in the region are studied. The
technical and geometric parameters of the improved
passenger vehicles in the traffic flow are established, and
the parameters of the calibrated vehicle are determined
for further development of the technology of qualitative
assessment of the composition of the traffic flow in order
to increase the efficiency of forced control.

VIIK 625.741

DOI 10.23968/1999-5571-2022-19-3-154-161

Tumoxosey, B. [I., Xoovipesa M. M. DdpdexkTuBHOCTD
CYLIECTBYIOIINX XETCKIX aBTOMOGUMIBHBIX TOPOKOB B
acIeKTe MOBBILIEHNS] YPOBH (€30MaCHOCTH JOPOKHO-
IO ABIDKEHMSI /IS ieTeli-Nenexonos // BecTHUK rpax-
IDaHCKUX MHXeHepoB. 2022. Ne 3 (92). C. 154-161.

Kniouesvie c106a: HOPOXKHO-TPAHCIIOPTHOE IIPONCIIIe-
CTBMe, JETCKUIT aBTOTOPOROK, ETCKIIl MHTEPAKTUBHBII
aBTOMOOVIBHBII TTAPK.

B yC/moBUsIX CTpeMUTENIPHO PACTYILETO YPOBHS aBTO-
MOOM/IM3ALMY AKTYa/IBHBIM SIB/ISIETCS pellleHne pobiem

obecrieyeHst 6€30IIaCHOCTU JOPOXKHOTO ABYDKeHs (JI1T).
B cratbe ommcan ombIT paboThl JIeTCKOI IOHOIIECKOI
accoumanuy aBTOMOOWMIbHBIX WIKOT Poccum, KOTOpPBIi
IIOKa3bIBaeT TEHIEHIVIO K CHIDKEHMIO YMCTIa TOPOXKHO-
TPAHCIOPTHBIX IIPOMCIIECTBUII C y4acTMeM JieTeil Io-
CpencTBOM (PYHKUMOHMPOBAHUSA HETCKUX IOHOLIECKUX
ABTOILKOJI, BHEAPEHNUS B OOIIECTBEHHBIX 30HAX [ETCKIX
ABTOTOPOJIKOB, a TAK)Ke OPraHM3aLNI COPEBHOBAHMIA 10
IOHOIIIECKOMY aBTOMHOTo60pbio. Takum obpasom aeTu
0cBaMBalOT 0a3oBble NPUHIMIBI [IpaBun HOPOXKHOTO
meyoxenys (IT1J1) u yrnpaBneHUs TPaHCIOPTHBIM Cpex-
crBoM (TC), yuarca OTBeTCTBEHHOCTM Ha jopore. AB-
TOpaMyl aKLIEHTMPOBAHO BHUMaHUe Ha HEOOXOOMMOCTU
yITy6/IeHHOI porpaMMbl 00ydYeHMs BOX/EHMIO C paH-
HEro BO3pacTa, YTO MOXKET 00eCcrednTb paspaboTaHHbII
aBropamu [letckuit VIHTepaKTUBHBII ABTOMOOWMIBbHBII
IMapk (JVAII). ITpepioxkeHa mporpamMMa IOTb30BaHMs
[IapKOM, Kyfia BXOLUT paboTa C HEeTbMMU OT YETBIPEX [0
BOCEMHA/JIIATH JIET 110 OCHOBHBIM aCIEKTaM IOBeJeHNsA
Ha Jlopore: IICUXOJIOTHs BOXX/I€HM:, IOHMMAaHMe U CTIeflo-
BaHIe IPAaBMIaM JOPOXXHOTO IBJDKEHN A, TEOPETIIeCKue
OCHOBBI Pa0OTBbI aBTOMOOWIIA ¥ YMEeHUe UM YIPAaBIATb.
O60CHOBaHHBIN TOAXON MO3BOIMT JIeTAM Ha IPaKTUKe
IPUMEHATD [IO/TyYeHHbIe HaBBIKY Oe3 Bble3/ja B peaibHble
TOPOJICKIE YCTIOBMUA, KaK 3TO IIPELYCMOTPEHO B aBTOIIKO-
JIaX, YTO IOMOXKET IIOBBICUTD 0€30IIaCHOCTb JOPO>KHOTO
ABIVDKEHVS Iy TeM (GOPMMUPOBAHM IIOKO/IEHUA TOATOTOB-
JIEHHBIX BOJMTENEl, OTBETCTBEHHDIX IIEIIEXOfI0B M aK-
KyPaTHBIX BeJIOCUIIEANCTOB. BbIOOpKa 9/1eMEHTOB TaKKe
nopkpermtena craructukoit JTTI mo npraunny Hanbosee
YaCTOli MOBTOPSIEMOCTH aBapyil HA KOHKPETHOI JIOKALIN-
OHHOIJI TOYKE U IOfIKpeI/IeHa aHa/IOTMIHOM CTaTUCTUKOM
HITII Poccnitckoit Pepmepannmn.
Tabm.: 4. Vin.: 3. Bubnuorp.: 8 Ha3B.

Timokhovets V. D., Khodyreva M. M. The effectiveness
of existing children's car camps in terms of improving
road safety for pedestrian children. Vestnik
grazhdanskikh inzhenerov - Bulletin of Civil Engineers,
2022, no. 3 (92), pp. 154-161.

Keywords: road traffic accident, children's motor city,
children's interactive car park.

With the rapidly increasing level of motorization, the
issue of solving the problems of road safety (RS) is relevant.
The article describes the experience of the Children's
Youth Automobile School Association of Russia, which
shows a tendency to reduce the number of traffic accidents
involving children through the functioning of children's
youth driving schools, the introduction of children's
auto-cities in public areas, as well as the organization of
competitions for youth autoathlon. Thus, children learn
the basic principles of Road Traffic Regulations (RTR)
and driving a vehicle (V), learn responsibility on the road.
The authors emphasize the need for an in-depth program
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of driver training from an early age, which can provide,
developed by the authors, the Children's Interactive Car
Park (CICP). The authors offer a program of the park use,
which includes teaching children from four to eighteen
years old the main aspects of behavior on the road: the
psychology of driving, understanding and following the
Road Traffic Regulations, the theoretical basics of the
car operation and the skill of driving. Such substantiated
approach will allow children to practice the skills they
have learned, without going out into real city conditions,
as provided in driving schools, which will help improve
road safety by bringing up a generation of trained drivers,
responsible pedestrians, and careful cyclists. The selection
of elements is also confirmed by the statistics of road traffic
accidents according to the principle of the most frequent
accidents at a specific location and is supported by similar
statistics of accidents in the Russian Federation.

YIK 338.2

DOI 10.23968/1999-5571-2022-19-3-162-170

Bnaxenxosa T. A., Kawmaposuu A. A., Awmuno-
6a JI. I IIpo6neMpl 3aBUCUMOCTU TPENIPUATUIL TPU
yHpaBleHNN MeKAYHAPONHBIMU IeNAMM IOCTaBOK M
TamokeHHBIM AenoM B EADC // BecTHUK rpaKgaHCKIUX
nHxeHepos. 2022. Ne 3 (92). C. 162-170.

Kniouesvie cnosa: adpdummpoBaHHOCTDb, MHTETpaLys,
3aBUCHMOCTb, OM3HEC-TPYIa, TpaHCHAIMOHATbHOE
IpepuUATIE, TAMOYKEHHAsA CTOMMOCTb, MeTOf, 1.

B mccmepoBannu paccMoTpeHa mpobieMa orpeferne-
HIA TaMOXKEHHOJ CTOMMOCTI BBO3VMBIX TOBapOB B CH-
TyallMM 3aBUCUMOCTY TIPeANpUATHIl ydyacTHUKOB BI]I.
OTMedeHa CIOXXHOCTD BBIAB/IEHMA JAHHONM 3aBUCUMO-
CTU TIPeIPUATHIL IO IPUUYMHE MHOr006pasusa popm ux
uHTerpanyn. [IpoBefeH CpaBHUTENBHDI aHANMN3 GOpPM
TPaHCHALVOHAMM3AIVN IPefIPUATUIL.

Ta6m.: 2. Vin.: 1. bubmuorp.: 23 Ha3B.

Blazhenkova T. A., Kantarovich A. A., Antipova L. G.
The problems of dependence of enterprises in the
management of international supply chainsand customs
in the EAEU. Vestnik grazhdanskikh inzhenerov - Bulletin
of Civil Engineers, 2022, no. 3 (92), pp. 162-170.

Keywords:  affiliation, integration, dependence,
business group, transnational enterprise, customs value,
method 1.

The paper considers the problem of determining
the customs value of imported goods in a situation of
dependence of enterprises that are foreign economic
activity participants. It is noted that it is difficult to identify
this dependence of enterprises due to the variety of forms of
their integration. There has been carried out a comparative
analysis of the transnationalization forms of enterprises.
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Jposoosa U. B., Anuesckass H. B. Ilpo6nemsr nepe-
PpaboOTKM CTPOUTETBHBIX OTXOOB IPY CTPOUTENHCTBE
M peKOHCTPYKIMM YKUIIbIX 3FaHui1 // BecTHMK rpakjjaH-
CKUX MHXeHepoB. 2022. Ne 3 (92). C. 171-177.

Kntouesvie cnosa: cTponTenbHbIE OTXOABI, PEIVK/IVHT,
nepepaboTKa, CTPOUTEIBCTBO, PEKOHCTPYKLIUA, JKUJIbIE
3MIaHMS.

B nactosimee Bpems B Poccum mepepabarbiBaeTtcs
Bcero 10-15 % or obuiero o6beMa CTPOUTENIBHBIX OT-
XozoB. bospIiasg 4acThb OTXONOB IOMIEXUT 3aXOpOHe-
HIIO Ha CIIEIMaTbHBIX MOTUTOHAX, MOIHOCTY KOTOPBIX
[IPaKTUYeCKN McyepraHbl. [IprdanHamMm HU3KMX 06beMOB
SIBIISIIOTCSL MeIJIeHHOe IIepeBOOPYKeHume Iepepabarsl-
BAIOLVX IIPEANPUATII, HECOBEPIIEHCTBO 3aKOHO/ATE Ib-
HOJI 6a3bl 110 peryIMpOBaHNIO OTHOIICHMI B 00/IaCTy KX
obpallleHns, OTCYTCTBYME TOCYAAPCTBEHHON IONEPIKKU
M 9KOHOMMYECKVUX CTUMY/IOB B 00/1acTy IepepaboTKu
CTPOUTENbHBIX OTXOOB. PeltteHne mpobmeM BO3MOXKHO
3a C4eT IPeOCTaB/IeHNA HATOTOBBIX JIBIOT, KPEAUTOB C
IIOHVDKEHHBIMY CTaBKaMy, CyOCHUAMII CO CTOPOHBI 0107 -
JKETOB PasHBIX YPOBHEW I peanns3alyyl pecypco- 1
3HeprocHeperawInx IPOEKTOB B 00/1acT mepepaboTKu
CTPOUTENPHBIX OTXOJOB M MX WCIIONIb30BAHMs B Kaue-
CTBE CBIPbA B IIPOM3BOJICTBE CTPOMUTENBHBIX MaTepua-
JIOB, MIMEIOLIVX HYU3KYIO Ce0eCTOMMOCTD U YIy4IIeHHBIE
KaueCTBEHHbIE XapaKTePUCTUKI, C LIe/IbI0 UX MCIONb30-
BaHUA B I'POX/JAHCKOM, IPOMBIIUIEHHOM M SOPOKHOM
CTPOUTENBCTBE, B pAMKaX MEXaHM3Ma IOCY[AapCTBEHHO-
YaCTHOTO MAPTHEPCTBA HAa OCHOBE KOHI[ECCUNL.

Bubmmorp.: 20 HasB.

Drozdova I. V., Alievskaya N. V. Problems of
processing construction waste during construction
and reconstruction of residential buildings. Vestnik
grazhdanskikh inzhenerov — Bulletin of Civil Engineers,
2022, no. 3 (92), pp. 171-177.

Keywords: construction waste, recycling, processing,
construction, reconstruction, residential buildings.

At present, only 10-15% of the total volume of
construction waste is recycled in Russia. Most of the
waste has to be buried in special landfills, the capacity of
which is almost exhausted. The reasons of low volumes
are the following: slow re-equipment process of recycling
enterprises; imperfection of legislative base for regulation
of relations in the field of operation; lack of state support
and economic incentives in the field of construction waste
recycling. These problems could be solved by means of
providing tax benefits, loans with reduced rates, subsidies
from the budgets of different levels so as to implement
resource- and energy-saving projects in the field of
recycling construction waste and its use as raw material in
the production of construction materials with low cost and
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improved quality characteristics, in order to use it in civil,
industrial and road construction, within the mechanism
of public-private partnership based on concession.
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Toxkynosa I. . VI3MeHeHNe MHCTUTYIMOHATbHOI
Cpenbl CTPOUTENbHOI cdephl B ycmoBuAX Kpusmca//
BecTHUK TpaXHgaHCKMX WHXKeHepoB. 2022. Ne 3 (92).
C. 178-184.

Kntouesvie cr106a: MHCTUTYIIVIOHATbHASA Cpefia, 9KOHO-
MUYeCKye areHThl, CTPOUTEIbHASA cepa, TOCyHapCTBeH-
HO€ peryaupoBaHue.

B craThe ¢ mosunum MHCTUTYLMOHATbHOTO MOAXO-
Ila pacCMOTPEHO TOBefleHNeé OCHOBHBIX 3KOHOMMYECKNUX
areHTOB B CTPOUTENbHOI cdepe B mepuoy 2000-2022 rr.
[TpoaHamusupoBaHbl CleAyOLe IOKazaTenu: o0beM
pab6or, BeimonHeHHbIX 110 B3l «CrpoutenbcTBo», cra-
THUCTVKA IIepexofa Ha cyeTa 9CKpoy, KoadppuiueHT no-
CTYITHOCTY >KMJIbS], TIOKAa3aTey peaa3aliiyi HallMOHa/Ib-
Horo mpoekTa «Kmumbe u ropopckas cpefa» B CaHKT-
[TerepOypre. AHaMNU3 UCTOYHNMKOB IIO3BOJIMI OIIPEHE/IUTD
TIPUYMHBI OTMEHBI CUCTEMBI JIUIIeH3UPOBAHNA B CTPOU-
TEJIbCTBE, NEPeXOofia K CAMOPETry/IMPOBAHNUIO 1 K IIPOEKT-
HOMY (PMHAHCHPOBAHMIO >XVIMIIHOIO CTPOUTENLCTBA,
HI3KIX [TOKa3aTesieil JOCTYITHOCT XWbs. [Ipencrasie-

HBI HanpapjeHVs UMdPOBU3ALNM CTPOUTENBCTBA C MC-
nonbsoBanneM BIM (TVIM) u CIM TexXHOMOruii.
Tab1.: 2. Bubmuorp.: 20 Ha3B.

Tokunova G. F. Institutional environment of the
construction sector: changes taking place in the context
of the crisis. Vestnik grazhdanskikh inzhenerov - Bulletin
of Civil Engineers, 2022, no. 3 (92), pp. 178-184.

Keywords:  institutional environment,
agents, construction sector, state regulation.

The article considers the behavior of the main economic
agents in the construction sector in the period 2000-2022
from the position of the institutional approach. The following
indicators were analyzed: the volume of work performed
under the foreign economic activity «Construction»,
statistics on the transition to escrow accounts, housing
affordability coefficient, indicators of the implementation
of the national project «Housing and urban environment»
in St. Petersburg. The analysis of the sources allowed us
to determine the reasons for the following: the abolition
of the licensing system in construction; the transition
to self-regulation and to project financing of housing
construction; low indicators of housing affordability. The
directions of digitalization of construction using BIM and
CIM technologies are presented.

economic



