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J/laspoe JI. 11., Monomxosa E. I. IlnaHMpOBOYHDIN
MOAYIb YYacTKOB MCTOpMYECKOro ueHTpa CaHKT-
ITerepGypra Kak oTpa’keHHe MHBECTHIMIOHHOTO HO-
TeHIMa/Ia 3aCTPOVIIIMKOB // BeCTHUK IrpakK[JaHCKMX MH-
eHepos. 2021. Ne 6 (89). C. 5-17.

Kniouesvie  cnosa: rpapocrpoutenbctBo  CaHKT-
[Tetep6ypra, ocBOeHME TePPUTOPMIL, NHBECTULVIOHHDII
MIOTEHIIMAL.

[Terepbyprckast CTpaTerust COXpaHEHWsI Ky/IbTYPHO-
ro Hacnegusa YCTaHaBIMBAET, 4TO «IIpeAMeTaMyu OXpa-
HBI KyJIbTYPHOTO Hac/lefius SABIAIOTCA XapaKTep Cpepbl,
BK/IIOYAIOIINII IUIAHMPOBOYHBIN MOAY/Ib KBapTaloB
U YYacTKOB, MacIITab, BBICOTHOCTb ¥ YICHEHUE 3a-
CTPOVIKM», HO He COHEPXKUT KaKUX-TMO0 pazbsaCHEHMI
06 OXpaHseMBIX [apaMeTpax PsAZOBON TOPOACKON 3a-
crporiku. Bompocsr popMmpoBaHus SKMIBIX KBapTanIoB
UCTOPUYECKOTO I[€HTPAa B COBPEMEHHBIX MCCIIeJOBAHM-
SIX 3aTParuBalOTCA PENKO ¥ OOBIYHO pacCMaTpUBAIOTCA
Ha TEOPeTMYEeCKOM WIM BecbMa O0OOOIEHHOM YpPOBHE.
[IpennpuHATHI aHA/MN3 BBIABIIAET MeXaHU3M GOPMUPO-
BaHMA IJITAHMPOBOYHOTO MOJY/IA Y4aCTKOB 3aCTPOVIKU B
ucropuyeckom rentpe Cankr-Ilerep6ypra. IToguepxu-
BaeTCsA HEOOXOAVIMOCTb HepaspbhIBHOIO COENMHEHUA ap-
XUTEKTYPHOM JIeATETbHOCTH ¥ TOPOJCKOTO yIPaB/IeHUA
B PaMKaX pasBUTHUsA TOPOACKUX TePPUTOPUIL.

Ta6m.: 1. Vin.: 13. bubnuorp.: 17 Hass.

Lavrov L. P, Molotkova E. G. Planning module
for sites in the historical center of St. Petersburg as
repercussion of the investment potential of developers.
Vestnik grazhdanskikh inzhenerov- Bulletin of Civil
Engineers, 2021, no. 6 (89), pp. 5-17.

Keywords: urban planning of St Petersburg,
development of urban areas, investment potential.

The St. Petersburg strategy of cultural heritage
preservation specifies that «the key objects of cultural
heritage protection are parameters and characteristics
of the environment, including the planning module of
quarters and sites, the scale, height and articulation of the
building mass», but there are no elucidation regarding
protection parameters of ordinary urban development.
The issues of residential quarters’ formation in the
historical center are rarely considered in scientific works
at present, and, in case they are, it is usually done at a
theoretical or very general level. The analysis undertaken

reveals the formation mechanism of the planning
module of building sites in the historical center of St.
Petersburg. The authors emphasize the need for creating
an inextricable connection of architectural activities and
urban management within the framework of urban areas’
development.
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JIzedarickuii B. 5. MeXayHapOgHast apXUTEKTyPHAs
npakTuka. ITocneBy3soBckasd MpakTUdecKas IHOATOTOB-
Ka apXMTeKTOpOB // BeCTHMK rpa’kaHCKUX MHKEHEPOB.
2021. Ne 6 (89). C. 18-25.

Kniouesvie cno6a: apXuTeKTOp, MeXIyHapoiHas ap-
XUTEKTYpHasl MPAKTUKA, apXUTEKTYpHOe obOpasoBaHme,
IIpaKTUYecKast IOATOTOBKA apXUTEKTOPOB, MHTEPHATYPA,
HeIpepbIBHOE 00pa3oBaHIe apXUTEKTOPA.

CoBpeMeHHast apXUTEKTypHasi IIPAKTUKA [IPefjIaraeT
¢hopMBI 00yUIeHNsT APXUTEKTOPOB, KOTOPbIe 0becIedrBa-
10T CaMy BO3MOXXHOCTDb NPAKTUYECKOI peanusaliny Ux
TBOPYECKOTO 3aMbIC/Ia U INPO¢eCcCHOHATBHOIO IMOTEH-
nyana. IIprBefeHbl pasaMdHble HANIPABICHNs IOCIEBY-
30BCKOJ TPAaKTUYECKONM IIOATOTOBKM M MX BIMAHME Ha
pe3y/IbTaThl TBOPYECKOI 1 PO eCcCUOHANBHOI IeATeNb-
HOCTHU apXMUTeKTOpoB. CIIPOrHO3MPOBAHBI MOCTEHCTBISA
BBEJIEHMsI MOJIEN TIPAKTUYECKOI IIOATOTOBKM apXUTEK-
TopoB B Poccun.

Vn.: 3. Bubnmorp.: 12 HasB.

Liavdansky V. Eh. International architectural
practice. Postgraduate practical training of architects.
Vestnik grazhdanskikh inzhenerov- Bulletin of Civil
Engineers, 2021, no. 6 (89), pp. 18-25.

Keywords:  architect, international
practice, architectural education, practical training of
architects, internship, continuing education of architects.

Modern architectural practice offers such forms of
training that provide the very possibility of practical
realization of young architects' creative vision and
professional potential. Various directions of post-graduate
practical training are described, and their impact on the

architectural

results of creative and professional activity of architects
is analyzed. The consequences of the introduction of
practical training model for architects in the Russian
Federation are speculated upon.
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Hosoxoockas H. C., Ilepos . B. JK-B. A. Jlebnon —
reHepan-apxutekTop crommyHoro Cankr-IlerepGypra
B 1716-1719 rT. // BecTHUK I'paXk[JaHCKMX JMH>KEHEPOB.
2021. Ne 6 (89). C. 26-33.

Kniouesvie  cnosa: rpapoctpoutenbcTBo  CaHKT-
[TerepOypra, Iletp I, JK-B. A. JIe6/10H, yIpaBieHne apXiu-
TEKTYPHOI 1eATENIbHOCTRIO.

Ha mpumepe pannero Iletepbypra paccMarpubaeTcst
TIOIBITKA YPETyINPOBAaHNUA apXUTEKTYPHOI JieATelIbHO-
ctu, npepnpunaTas Ilerpom 1. IloguepkuBaeTca mpos-
BMBIINIICA B 9TO BpeMs CTpaTernmdecKuil B3ITIAL Ha Ipa-
TOCTPOMUTENBCTBO KAaK Ha IPOIECC HENPEPhIBHOTO Pas3-
BUTUSA 3aCTPOIIKM, K YYaCTUIO B KOTOPOM IIPMBJIEKAETCA
LIMPOKMIT KPYT apXUTEKTOPOB.

Vin.: 5. bubmmorp.: 13 HasB.

Novokhodskaia N. S., Perov E. V. J-B. A. Leblond:
General-Architect of the Capital City St. Petersburg
in 1716-1719. Vestnik grazhdanskikh inzhenerov -
Bulletin of Civil Engineers, 2021, no. 6 (89), pp. 26-33.

Keywords: urban planning of St. Petersburg, Peter I,
J. B. A. Leblond, management of architectural activities.

On the example of the early period St. Petersburg,
there is considered an attempt to regulate architectural
activity undertaken by Peter I. The authors emphasize the
strategic view regarding the urban planning as a process
of continuous development of building, with a wide range
of architects being involved.
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Hosomunosa H. C. ViccnemopaHue HanpsKeHHOTO
COCTOSIHMA KUPNNYHBIX CTeH, YCUIEHHBIX JBYXCTO-
POHHMM O€TOHHBIM HapalIBaHMEM, IIPU MECTHOM
oKaTun // BecTHUK TpaXKJaHCKUX WH>XeHepos. 2021.
Ne 6 (89). C. 34-41.

Kntouesvie cnosa: ycuneHue KMPIMYHBIX CTEH, MeCT-
HOE CKaTue, HallpsHKeHHOe COCTOSHME, MOJIeTPOBAHME.

[Tpy peKOHCTPYKILMU 3TaHUI U COOPYXKEHUI CTapoil
3aCTPONKIM KMPIMYHbIE HECYIME CTEHDI, IOBPEXICHHbIE
B IIpoliecce 3KCIUTyaTalliH, MMEIOT HeJOCTaTOYHYIO HeCy-
IIYI0 CIIOCOGHOCTD P IIepefjade Ha HUX KOHIIEHTPIPO-
BAHHOII MeCTHOII Harpy3ku. IIpy ycumeHnn KMpImaHbIX
CTeH >Kele300eTOHOM He pacCMaTpMBamach MeETOfMKA
pacdera yCUI€HHON KUPINYIHO-OETOHHO KOHCTPYKLIUY
Ha BO3JIeJICTBME MECTHBIX Harpysok. CylecTBylomiye
METO[MKI IIO3BOJIAIT IPOBOAUTH PacdyeT Ha MeCTHOe
CXKaTye TONBKO KUPIUYHBIX VIV TONBKO >Kelne300eTOH-
HBIX KOHCTpYKUuii. IIpoBoguTCsA KOMIJIEKCHDBIN aHamus3
0COOEHHOCTell HaIPsDKEHHO-eOpMIPOBAaHHOTO  CO-
CTOSHISL 3aMOJIE/IMPOBAHHON KOHCTPYKLUY KUPIUYHON
KIaIKM, YCWIEHHOJ OBYXCTOPOHHMM OeTOHHBIM Hapa-

YIBaHMEM, HO3BO/ISIIOLINIT OLIEHUTH IIpeIaraeMylo Me-
TOAUKY pacdyeTa HECyIIell CIIOCOOHOCTM IIPU MECTHOM
OKATWUM JIsl BApMAHTA MECTHON HArPy3K, [IepeaBaeMoii
110 BCeJl IIMPYHE CTEHBI.

Vn.: 4. Bubnmorp.: 18 HasB.

Novozhilova N. S. Study of the stress state of
brick walls strengthened with double-sided concrete
heightening under local compression. Vestnik
grazhdanskikh inzhenerov - Bulletin of Civil Engineers,
2021, no. 6 (89), pp. 34-41.

Keywords:  strengthening  brick  walls, local
compression, stress state, modeling.

At reconstruction of buildings and structures located
in old urban development areas, brick bearing walls
fractured during long-term operation, when subjected
to a concentrated local loading, lack sufficient loading-
carrying ability. When the brick walls are reinforced with
ferro-concrete, the method of calculating the reinforced
brick-concrete structure to the impact of local loads is not
considered. Currently valid techniques make it possible
to calculate on the local compression of only brick or of
only reinforced concrete structures. The paper presents
a comprehensive analysis of the features of the stress-
deformed state of the old masonry's structural design
reinforced with double-sided concrete heightening. The
analysis results allow evaluating the proposed method of
calculating the carrying capacity under local compression
for the local load option regarding the entire width of the
wall.
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Ilonos B. M., Ilyxapenxo 10. B. , Imocnun M. I,
Benos B. B. OnleHKa BIMAHUA 3HAYEHUs NpeeTbHBIX
medopmanmii 6eToHa Ipu CKATHI Ha 00€CIIE4eHHOCTD
Ppe3yIbTaToB pacyera MPOYHOCTH BHEIEHTPEHHO CKa-
TOTO >KelNe300eTOHHOTO 37eMeHTa II0 HOPMAaJIbHOMY
CeYeHNIO0 C JVICIONb30BaHUEM HeNNHelHoI gedopMa-
IIMIOHHOI Mopeny // BeCTHUK TpakJaHCKUX MH)XEHEPOB.
2021. Ne 6 (89). C. 42-50.

Kntouesvte cnosa: HenmuueriHas fedopmannoHHas Mo-
menb, medOpMaIIOHHbIE XapaKTePUCTUKM OeToHa, Ha-
IeXXHOCTb >KeIe300€ TOHHBIX KOHCTPYKIINIL, BHELIEHTPEH-
HO CXKAaThlil >Kelle300eTOHHBIN 371eMeHT, KoadduiyeHT
Bapualyi, U3MEHYMBOCTh XapaKTePUCTHUK, obecIedeH-
HOCTDb HeCYIIeil CIOCOOHOCTIL.

B pesynbrare pac4eToB B BEpOATHOCTHON IIOCTAaHOB-
Ke ITI0Ka3aHO, YTO 00eCIIeYeHHOCTD Pe3y/IbTaTOB pacyeTa
HeCyIell CIIOCOOHOCTM Kee300eTOHHBIX 9/IeMEHTOB C
CUMMETPUYHBIM apMMUpPOBaHMEM IpJ BHELEHTPEHHOM
COKaTUM 3aBUCUT OT 9KCLEHTPUCUTETA IIPOJOIbHON CYUJIBI
U KO/IMYeCTBA IPOJO/IbHOI apMaTypbl. [/ MOBbIIeHNA
00eCIIeYeHHOCTY pe3y/IbTaTOB pacyeTa HeCyllell CIIo-
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COOHOCTY BHELIEHTPEHHO CKaTOTO >Kene300eTOHHOTO
9/IeMeHTa II0 HOPMAJIbHOMY CEYeHUIO B 00/IaCTI MaJIbIX
9KCLIEHTPUCUTETOB IIpe[ylaraeTcd CHM3UTh pacyeTHOe
3Ha4YeHUe Ipele/bHbIX fedopMaruii 6eToHa IpyU CKa-
TUN. AHaNMNU3 BIVAHUA BETUYMHBI PACYETHOTO 3HAUECHMS
npenenpHbIX fedopManyit 6eToHa MpK CKATUM Ha pe-
3y/IbTAaThl pacyeTa IPOYHOCTY BHELIEHTPEHHO CXKAaTOTO
XKe/Ie300eTOHHOTO 9/IeMeHTa II0 HOPMa/IbHOMY CE€4eHMIO
TIOKa3aJl, YTO CHIDKEHVE PacueTHOTO 3HAUEeHMs Ipefie/b-
HbIX flepopManmit 6eToHa mpy cxaTny Ha 15 % ¢ 2,00 %o
1o 1,7 %o IO3BONAET YBEIUYUTD 00eCIIe4eHHOCTD pe-
3y/IBTaTOB pacyeTa HeCyIleil CIOCOOHOCTM B 00/IacTu
MaJbIX 9KCLeHTpucuteToB. IIpu 3TOM 06ecredeHHOCTD
pe3y/IbTaToB pacyeTa HeCylleil ClocoOHOCTU Ipy 60Mb-
IIVX 9KCIEHTPUCUTETAX MPAKTUIECKM He MeHseTcs. s
[IPUHATHUS PelleHns 06 ONTUMATbHOM PacueTHOM 3HaYe-
HUY IpefenbHbIX fedopMannii 6eToHa IIpY CXKATUM He-
06X0a1IMO TIpoBefieHNe 60MBIIOro 06 beMa IKCIepUMeH-
TaJIbHBIX VICCTIEOBAHWII JI/IA YTOUHEHMsI XapaKTePUCTUK
UX CTaTUCTNIECKOTO pacIpefie/leH .
Win.: 4. bubnuorp.: 14 Hass.

Popov V. M., Pukharenko Yu. V., Plyusnin M. G.,
Belov V. V. Evaluation of the influence of the maximum
deformation value of concrete under compression on
the security of the results of calculating the strength
of eccentrically compressed reinforced concrete
element with a normal cross-section using a nonlinear
deformation model. Vestnik grazhdanskikh inzhenerov -
Bulletin of Civil Engineers, 2021, no. 6 (89), pp. 42-50.

Keywords: nonlinear deformation model, deformation
characteristics of concrete, reliability of reinforced
concrete structures, eccentrically compressed reinforced
concrete element, coefficient of variation, variability of
characteristics, bearing capacity provision.

As a result of calculations in the probabilistic
formulation, it is shown that the security of the results
of calculating the load-bearing capacity of reinforced
concrete elements with symmetric reinforcement under
eccentrical compression depends on the eccentricity of
the longitudinal force and the quantity of longitudinal
reinforcement. To increase the security of the results of
calculating the load-bearing capacity of a eccentrically
compressed reinforced concrete element with a normal
cross-section in the area of small eccentricities, it is
proposed to reduce the calculated value of the maximum
deformation of concrete under compression. The analysis
of the influence of the calculated value of the maximum
deformations of concrete under compression on the results
of calculating the strength of an eccentrally compressed
reinforced concrete element with a normal cross-section
has shown that reducing the calculated value of the
maximum deformations of concrete under compression
by 15% from 2.00% to 1.7% increases the security of the

results of calculating the load-bearing capacity in the area
of small eccentricities. At the same time, the security of
the results of the calculation of the load-bearing capacity
at large eccentricities practically does not change. To make
a decision on the optimal design value of the maximum
concrete deformations under compression, it is necessary
to carry out a large amount of experimental studies to
specify the characteristics of their statistical distribution.
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Yenunko C. O. YTOYHEHHBIII pacyeT CTanexene3o-
6eTOHHBIX KOMIUIEKCHBIX 070K IO NpefenbHbIM CO-
CTOAHMAM // BeCTHUK IpakJaHCKUX MHXXeHepoBs. 2021.
Ne 6 (89). C. 51-65.

Kniouesvle cnosa: HeMMHEIHbIT pacieT 6eTOHa, pac-
4eT 6eTOHA 110 IIpefie/IbHBIM COCTOAHUAM, popmyna Cap-
IDKVHA, CTa/IeXKene300eTOHHbIe KOMITJIEKCHbIE OaIKIL.

PaccMoTpeHbI BOIIPOCHI pacyeTa CTanexene3o00eToH-
HbBIX KOMIIIEKCHBIX 6aJIOK IO Npee/IbHbIM COCTOSHYAM
Ha OCHOBE HEIMHENHOI AuarpaMmbl KedopMUpOBaHIs
6etoHa €-0. 3a 9TAJOHHYIO [MArPaMMYy B3sTa 3aBUCHU-
MocTb CapmKinHa, HopMupyeMas B EBpokogax i poccuii-
cKVX HopMax. IIpoBefieHO cpaBHeHMe ¢ pac4eToM II0 00-
PasOBaHMIO MJEaNbHOrO ITAaCTHYecKoro mapuupa. OT-
MeydeHbI 3HaunMble (1o 11 %) pacxox/ieHNs B HEKOTOPBIX
pacyeTHBIX Cy4asX. YKazaHa BO3MOXXHOCTb MCIIOIb30-
BaHMA NPEJIOKEHHBIX (OPMY /T pacdeTa OOBIYHBIX
JKeme300eTOHHBIX 6aJI0K C/IOKHOTO CeYeHNA.

Tabm.: 6. Vin.: 8. bubnmuorp.: 8 Ha3B.

Chepilko S. O. Refined calculation of complex steel-
reinforced concrete beamsby limit states. Vestnik
grazhdanskikh inzhenerov - Bulletin of Civil Engineers,
2021, no. 6 (89), pp. 51-65.

Keywords:  nonlinear calculation of concrete,
calculation of concrete by limit states, Sargin's formula,
steel-reinforced concrete complex beams.

The paper considers the issues of calculating complex
steel-reinforced concrete beams by the limit states on the
basis of the nonlinear diagram of concrete deformation
e-0. Sargin's formula normalized in Eurocodes
and Russian norms is taken as a reference diagram.
A comparison is made with the calculation for the
formation of an ideal plastic hinge. There are pointed out
significant discrepancies (up to 11%) in some calculation
cases. The possibility of using the proposed formulas for
calculating conventional reinforced concrete beams of
complicated cross-section is indicated.
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Inyxux B. H., Macnennuxos A. M., Konopamvesa JI. H.,
Menewro B. A., Cyxomepun M. B. Ilmactmyeckas
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MaTPHIA YKEeCTKOCTH IIOCKOTO CTEP)KHEBOTO MAaKpo-
97IeMeHTa M NUCKPETHO-aHATUTUYECKOIO pacueTa
NMPOYHOCTY // BeCTHUK Ipa’kIaHCKUX MH>KeHepoB. 2021.
Ne 6 (89). C. 66-71.

Kniouesvte cnosa: cTep)KHeBbIe CHCTEMBI, IIACTUYE-
CKasi MaTPMILA >KECTKOCTH, KacaTelbHasI )KeCTKOCTh, (1-
3MYecKasd HENIMHENHOCTb, IMCKPETHO-aHaMUTUYECKUI
aHa/Iu3.

PaccMOTpeHO [VCKpeTHO-aHaIUTUYeCKOe pelleHue
IUIOCKOJ 3afja4yyi MIPOYHOCTH NPY YIPYTOIIACTUYECKOM
Harpy>KeHM! CTEP)KHEBOJI CUCTEMBI, Ifie PUHIUIINATIb-
Ha paboTa cTep)KH: Ha n3rub. [IpennoxeHs! ynpoleHns
IIpY OIpefe/eHNN IIACTUIECKON MATPULIbI SKECTKOCTH
CTep>KHEBOTO 9/IeMEeHTa C MCIIONb30BaHMeM WMHTeTpajb-
HOJI pyHKI[MY 3aKOHA COCTOAHNA cedeHus. PaspaboraHa
MaTeMaTu4ecKas MOJIeNb /IS ONpeie/ieHN s KacaTelbHOI
JKECTKOCTU CeYeHMsI CTep>KHs 10607t GopMbl Ha Bpe-
MEHHOM IIIare IpY yIPYyromacTuieckom pacuere. Ilpen-
CTaBJICHBI Pe3y/IbTaThl PM3MIECKY HeIMHEITHOTO pacyeTa
IUIOCKOVI CHCTEMBI IIPY COYIeHEHVM OOJIBIIOrO KOommde-
CTBa CTEPXKHEBBIX MaKPO3TIEMEHTOB.

Vin.: 4. Bubmmorp.: 13 HasB.

Glukhikh V. N., Maslennikov A. M., Kondratieva L. N.,
Meleshko V. A., Sukhoterin M. V. Plastic stiffness
matrix of a plane rod macroelement for discrete-
analytical strength computation. Vestnik grazhdanskikh
inzhenerov - Bulletin of Civil Engineers, 2021, no. 6 (89),
pp. 66-71.

Keywords: rod systems, plastic stiffness matrix,
tangential stiffness, physical nonlinearity, discrete-
analytical analysis.

The paper considers a discrete-analytical solution of
the plane strength problem, with the rod system being
under elastic-plastic loading, and the rod performance
is considered fundamentally important for the study.
Simplifications are proposed in determining the plastic
stiffness matrix of the rod element using the integral
function of the law of the section state. A mathematical
model has been developed to determine the tangential
stiffness of a cross-section of the rod of a variable form at
a time step, during elastic-plastic camputation. The results
of a physically nonlinear calculation of the planar system
with the articulation of a large number of rod macro-
elements are presented.

YIK 624.072.14
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Kpasuyx B. A. JmHaMMYecKue TapaMeTphbl HeCyleit
CIIOCOGHOCTY CTANbHBIX 0AaNOK, NpPegBapUTENbHO Ha-
NPsKEHHBIX BBITAKKOI TOHKON CTEHKM IPU )KeCTKOM
3aKpeIVyIeHN! MX Ha omopax // BecTHUK rpa)k[aHCKMX
nHxeHepos. 2021. Ne 6 (89). C. 72-78.

Kntouesvle cnosa: TmpenBapuTENbHO HAIpsDKEHHbIE
6asIKu, )KeCTKIe OLOPBI, OOPHBII MOMEHT, MOMEHT YCH-
NIt IPeBAPUTENBHOTO HAIIPSDKEH ST, KPYToOBasi 4acToOTa,
Hepyof, KomeOaHuit, BUOpal[OHHAs HAarpys3Ka.

Ha ocHOBe M3BeCTHOrO0 MeTOHa CpaBHEHMs IIOTEH-
[MaIbHOM M KMHETUYECKON SHEepPruil KOIeOIIomerocs
CTEpP)KHA OIpefie/IeHbl KPYroBas 4acTOTa, IepPUO KoJle-
6aHNA, KONMMYECTBO KOJIeOAHWIT B MUHYTY OaIKu € JKeCT-
KUMM onopamiy. IIpoBeleH COMOCTaBUTEIbHBIN aHAIU3
AMHAMUYECKUX [TapaMeTpOB 0ObIYHBIX 6ATOK, IpegBapu-
TENbHO HANPSDKEHHBIX C MIAPHUPHBIMM OMOPaMU U TIPK
JKECTKOM VX COIIPSDKEHNN B y37Iax. VIsydeHs! uHaMude-
CKV€ XapaKTEPUCTUKN GAMOK MIpU BO3JENCTBUU HA HUX
BUOPALIMOHHOI HATPY3KIL.

Tabm.: 1. Vin.: 2. Bubnmuorp.: 10 Hass.

Kravchuk V. A. Dynamic parameters of the carrying
capacity of steel beams prestressed by stretching the thin
wall at rigid fixing on supports. Vestnik grazhdanskikh
inzhenerov — Bulletin of Civil Engineers, 2021, no. 6 (89),
pp- 72-78.

Keywords: prestressed beams, rigid supports, support
moment, moment of prestressing forces, circular
frequency, vibration period, vibration load.

On the basis of the well known method of comparison
of the potential and kinetic energy of the oscillating rod,
there was determined the angular frequency, the vibration
period, and the number of vibrations per minute of
the beam with rigid supports. There was carried out
a comparative analysis of the dynamic parameters of
conventional beams prestressed with hinged supports with
rigid coupling at the nodes. The dynamic characteristics of
the beams under the impact of vibration load were studied.

YIK 658.512:624.05
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Bosmees C. B., Haoum K. P. Xypeiinu. Kmaccuduka-
LUV ¥ TapaMeTpPbl PUCKOB CTPOUTETbHBIX IIPOEKTOB //
BecTHMK TpaKEaHCKUX UHKeHepoB. 2021. Ne 6 (89).
C. 79-86.

Kniouesvie cnosa: yrpasiieHye puckamu, pycK, yIpas-
JIeHe CTPOUTENTBHBIMI [IPOEKTaMI, HeOIIPe/e/IeHHOCTL,
CTPOUTEHCTBO.

YrpaBjieHne PUCKaMU CTPOUTEIbHBIX HPOEKTOB —
3TO KOMIUIEKCHBIN MPOLeCC MAeHTUUKALMM, KIACCHU-
(buKanum, OLeHKN U MOCTOSHHOTO MOHUTOPUHIA PUCKOB
[pOeKTa Ha BCeX ero sTamax. [[poaHamn3npoBaHo camo
HOHATHE PUCKA, OIPefelieHa PasHNIA MEXIY PUCKAMI,
HEOIIPEeIe/IEHHOCTSIMU U OTPAHMYEHVSIMY, a TaKKe JC-
CJIEIOBAHBI Pa3IN4YHble KIACCU(UKALMI PUCKOB, KO-
TOpble MOIYT OBITH CBSI3aHBI CO CTPOMTEIBHBIMU IPO-
extamit. [IpefyiokeHa METOAMKA COOTHECEHMSI PUCKOB €
IIPOEKTOM B I[eIOM, KOMIUIEKCAaMI PaboT, OTAe/IbHbIMU
paboramu, pecypcamu WM Ha3HAYEHUSIMU CTPONUTENb-
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HOro npoekTa. [[poaHanM3npoOBaHO BIUSHUE PUCKOB Ha

OCHOBHBIE [TAPAMETPBI CTPOUTEIBHOTO IpoekTa. Paccmo-

TpeHbl GYHKIUM pacCIIpefie/ieHNsi BEPOSITHOCTI PUCKOB B

3aBUCUMOCTH OT BPEMEHM OCYI[eCTBIIEHNS IPOEKTA.
Vin.: 2. Bubmmorp.: 23 HasB.

Bovteev S. V., Nadim Q. R. Huraini. Classifications
and parameters of risks of construction projects. Vestnik
grazhdanskikh inzhenerov - Bulletin of Civil Engineers,
2021, no. 6 (89), pp. 79-86.

Keywords: risk management, risk, construction project
management, uncertainties, construction.

Construction project risk management is a
comprehensive process of identifying, classifying,
evaluating and continuously monitoring project risks at
all its stages. The article analyzes the very concept of risk,
identifies the difference between risks, uncertainties and
constraints, and examines the various risk classifications
that may be associated with construction projects. A
methodology is proposed for correlating risks with
the project as a whole, with work packages, individual
activities, resources or resources assignments of the
construction project. The impact of risks on the main
parameters of a construction project is analyzed. The
functions of risk probability distribution are considered
depending on the project implementation time.

YIK 539.4

DOI 10.23968/1999-5571-2021-18-6-87-95

Momuwines P. B., Kapnywxun A. C. AHanu3 cucrembl
BOKYMEHTHPOBAHNA CTPONTETHLHOTO KOHTPO/IA B CPaB-
HeHMM ¢ 3apybexxHpIMHU mopxomamu // BecTHUK rpax-
IaHCKMX MHKeHepoB. 2021. Ne 6 (89). C. 87-95.

Kntouesvie cnosa: cTpouTenbHBII KOHTponb, VICO,
UCIIONIHUTENIbHAA JOKYMEHTALA, aKT, MHCIeKuuA, Gpop-
Ma KaJyecTBa, YeK-JIVICT, CBUETEeIbCTBO, OTYET, KypHall,
chiada, IpueMKa.

IIpoBeieH CpaBHUTE/IbHBIN AHAIN3 OTE€YECTBEHHOI
u 3apy6esxHOI GOPM TOKYMEHTALUN CHCTEM CTPOUTEIb-
HOTO KOHTpPOJIA. BbifeneHpl NpMHININATbHbBIE OT/INYNA
B KOHTpOJIe PaboT 1 0POPM/ICHNY VICIIOTHUTEIBHO J10-
KyMeHTauuu. JJaHpl peKOMeHJalyy II0 ONTUMMU3ALUU
OTEYECTBEHHOI CUCTEMBL.

Wn.: 4. bubnuorp.: 8 HasB.

Motylev R. V., Karpushkin A. S. Analysis of
the construction control documentation system
in comparison with foreign approaches. Vestnik
grazhdanskikh inzhenerov - Bulletin of Civil Engineers,
2021, no. 6 (89), pp. 87-95.

Keywords: construction control, ISO, post-completion
documentation, act, inspection, quality form, check-list,
certificate, report, construction LOG, commissioning,
inspection upon construction work completion.

The article provides a comparative analysis of
domestic and foreign forms of construction control
system documentation. The principal differences in
the work control and preparation of post-completion
documentation are highlighted. Recommendations for
optimization of the domestic control documentation
system are given.

YIK 691

DOI 10.23968/1999-5571-2021-18-6-96-104

Meanosa T. A., Konecnuxosa JI. I, Ilemposa T. M.
ONIeKTPONPOBOAALINIL 6€TOH /I TPOTYapoB M IIelle-
XOJHBIX IOPOKeK // BeCTHMK Irpa)KTaHCKMX MHXEHEPOB.
2021. Ne 6 (89). C. 96-104.

Kniouesvie  cn06a: 31MeKTPOIPOBOZHOCTb OeTOHa,
(dusnKo-MexaHNJIeCKIe XapaKTepUCTUKM OeTOoHa, XU-
MIYECKUII aHa/IN3 TOKOIPOBOAAIINX KOMIIOHEHTOB, I10-
KPBITHA TPOTYapoB, aHTNOO/IeleHEH e TIeMEeXOIHBIX J0-
POXKeK.

PaccmoTpenbl U IpuBeIeHbl XapaKTePUCTUKM JJIeK-
TPOIIPOBOJAILETO GeTOHA Ha OCHOBE IMOPT/IAH/IeMEHTa,
TOKOIIPOBOJAIIMX HAIIOMHUTENIEN U BOOABOK JyId Iellle-
XOJTHBIX 30H ¥ TPOTYapOB. DIeKTPONPOBOJIAIINE TTOKPHI-
THsI MOTYT OBITh BeChbMa MOIE3HBIMU U 9((eKTUBHBIMU
UL OYMCTKY IeIIeXOTHbIX TOPOXKeK I TPOTYapoB B FOPO-
Jlax OT CHera M Hajlefy 0e3 MCIIONb30BAHNSI XUMIIECKIX
PEareHTOB M 3arpsA3HAIMINX MOACHIIOK. IIpoBenen xu-
MIYECKUI aHAIM3 PsAJja TOKOIIPOBOAAIINX KOMIIOHEHTOB
6eTOHA C LIeIbI0 ONpefe/ieHNsI B HUX KOMMYeCTBEHHOTO
CofepyKaHMsI yIIepoya. VI3roTOB/IeHBI OIBITHBIE 0OPA3IIbI
97IEKTPOIPOBOJAIIEIO OETOHA C PA3IMYHBIM COLEpIKa-
HIEM TOKOIIPOBOJAIEr0 KOMIIOHEHTA 1 OIpefie/leHbl NX
(UBMKO-MeXaHMYeCKIe XapaKTePUCTUKI U JJIEKTPOIPO-
BOJHOCTb.

Ta6.: 6. Vin.: 8. Bubmuorp.: 14 Ha3B.

Ivanova T. A., Kolesnikova L. G., Petrova T. M.
Electrically conductive concrete for sidewalks and
pedestrian paths. Vestnik grazhdanskikh inzhenerov -
Bulletin of Civil Engineers, 2021, no. 6 (89), pp. 96-104.

Keywords: electrical conductivity of concrete, physical
and mechanical characteristics of concrete, chemical
analysis of current-conductive components, pavement
overlay, deicing of pedestrian paths.

The article considers the properties of electrically
conductive concrete based on Portland cement, current-
conducting fillers and additives intended to be used for
pedestrian zones and sidewalks. Electrically conductive
concrete overlay can be very useful and effective for
cleaning pedestrian paths and sidewalks in the city
from snow and ice, for in this case there is no need
for chemicals and polluting fillings. There has been
carried out a chemical analysis of a number of current-
conductive components of concrete aimed at determining

228



Pegpepamei

the quantitative carbon content. Experimental samples
of electrically conductive concrete with variable content of
the current-conductive component have been made and
their electrical conductivity and physical and mechanical
properties have been determined.

YIK 620.179.152:696

DOI 10.23968/1999-5571-2021-18-6-105-114

Illsedosa M. A., Apmamonosa O. B., Paxumsmu-
ckas A. 1O. Hano- u MuUKpoMoguuIupoBaHue Iie-
MEHTHOTO KaMH: KOMIUIEKCHBIMU J00aBKaMI Ha OCHO-
Be Si0,// BecTHUK TpaK/laHCKMX WHXeHepor. 2021.
Ne 6 (89). C. 105-114.

Kniouesvte cnosa: mMuxpomopuduuyposaHye, HaHO-
MopuUIMpPOBaHNe, L[eMEHTHblE CUCTEMBbl TBEpAeHN,
IMOKCHUJ] KpEMHUsI, KOMIIEKCHBIE T0OAaBKI, CTPYKTYPOO-
OpasoBaHIie, IPOYHOCTD Ha CXKATIE.

PaccmaTpyBaroTcsi OCOOEHHOCTM BIMAHUA HAHO-,
yAbTpa- ¥ MuKpofo6aBok Ha ocHose SiO, Ha mpolecchl
TUfpaTalNy, CXBAaTBIBAHUSA, CTPYKTYPOOOpasoBaHUs U
Habopa MPOYHOCTI LIeMEHTHBIX CUCTeM TBepfieHu. B ka-
4ecTBe NO00ABOK JCIIOIb30BANTNUCh KOMILIEKCHAs HaHO-
pasmepHas pobaska (KH]]) Ha ocHOBe AMOKCHAA KpeM-
HIisI, HATPMEBOE XXMIKOE CTEKIIO M MeTaKAO/MTUH. YCTaHOB-
JIEHO, YTO MCIIO/Ib3yeMble [OOABKU YCKOPSIOT IIPOLIECCh
CXBaTBIBaHMA U TUAPATAlVM LIEMEHTHBIX CUCTEM TBep-
menys. Bpemsa Havama cXBaThIBaHMsS BCeX MOAUQpuIy-
POBAHHBIX I[eMEHTHBIX CHCTeM COCTaBysAeT 210 MUH IpH
COOTBETCTBYIOLINX 3HAYEHMAX IUIACTUIECKON IIPOYHO-
ctu 577-582 klIla. Ilpu 3TOM /i1 LIeMEHTHOI CUCTEMBI,
mopuduimposanHoit KH]] Ha ocHOBe OKcujia KpeMHUS,
nocne 28 CyTOK TBEpHIeHNUS XapaKTepPHO HauboIbliee
3HaveHMe cTereHn ruppatanym (93 %), a TakxKe BBICOKME
IPOYHOCTHBIE [TOKA3aTe/MN Ha IPOTSHKEHUN BCEro BpeMe-
Hu TBeppenus (65 n 93 MIla B 1-e u 28-e cyTKM cOOTBeT-
CTBEHHO), YTO 00YC/IOB/IeHO HOPMMUPOBAHIEM HU3KO- U
BBICOKOOCHOBHBIX THMJPOCHIMKATOB KAaJbLUsA Pasimnd-
HOIT Mopdonornu, Coco6HbIX K 06pasoBaHMIO IJIOTHO
aMOP(HO-KPUCTA/UIMIECKOI CTPYKTYPBIL.

Ta6m.: 1. Vin.: 4. bubmuorp.: 20 Ha3B.

Shvedova M. A., Artamonova O. V., Rakityanskaya A. Yu.
Nano- and micro-modification of cement stone with
complex additives based on SiO,. Vestnik grazhdanskikh
inzhenerov - Bulletin of Civil Engineers, 2021, no. 6 (89),
pp. 105-114.

Keywords: micro-modification, nano-modification,
cement hardening systems, complex additives, silicon
dioxide, structure formation, compressive strength.

The research considers the features of the influence of
nano-, ultra- and micro-additives based on SiO, on the
processes of hydration, setting, structure formation and
strength gain of cement hardening systems. There was used
a complex nano-scale additive based on silicon dioxide,

sodium liquid glass and metakaolin. It is established that
the additives used accelerate the processes of setting and
hydration of cement hardening systems. The start time of
setting of all modified cement systems is 210 minutes with
the corresponding values of plastic strength of 577-582
kPa. Concurrently, the cement system, modified with a
complex nano-scale additive based on silicon oxide after 28
days of hardening is characterized with the highest value
of the hydration degree (93 %), as well as it has the high
strength indicators throughout the entire hardening time
(65 and 93 MPa on the 1-st and 28-th day, respectively),
which is due to the formation of low- and high-base
calcium hydro-silicates of various morphologies capable
of forming a dense, amorphous-crystalline structure.

YK 697.921.23

DOI 10.23968/1999-5571-2021-18-6-115-120

Haurox T. A., Ipumumaun A. M., Anucumos C. M.,
Iviearnkos A. B. TpaHncMuccuoHHbIe M MHQUIBTPALIV-
OHHbI€ TeIUIONOTEePH KWIBIX 35aHumii // BecTHUK rpax-
HaHCKUX MHXeHepoB. 2021. Ne 6 (89). C. 115-120.

Knwouesvie cnosa: ectecTBeHHas BEHTUIALMS, OKOH-
HbIe K/IaIlaHbl, KPATHOCTb BO3yX00OMeHa.

PaccMaTpuBaloTcsi BOIPOCHI OIpefe/IeHNs TelI0TeX-
HIYECKIX XapaKTePUCTUK OTPaXXAAIONINX KOHCTPYKIVI
n cobnmofieHns: TpeOOBaHMIT IO €CTECTBEHHOI BEHTUIIS-
uuy. 71 opraHusanyy IPUTOYHOTO BO3AYXa B XKUJIbIE
IIOMeIlleHNsI IPUMEHSIOT pasjIiyHble BEHTWIALVIOHHbBIE
ycrpoiicTa. Ha 6ase MaTeMaTn4ecKOro MOIEIMPOBAHIS
" TabGOpATOPHBIX WCHBITAHUII TOKa3aHa BO3MOXKHOCTD
[IPOTHO3MPOBAHMS TEIIIONIOTEPD 3IAHNUII U KauecTBa BO3-
IYIIHON Cpefibl B KIIbIX 3TaHUAX.

Vn.: 4. Bubnmorp.: 16 HasB.

Datciuk T. A., Grimitlin A. M., Anisimov S. M.,
Tsygankov A. V. Transmission and infiltration heat
losses of residential buildings. Vestnik grazhdanskikh
inzhenerov — Bulletin of Civil Engineers, 2021, no. 6 (89),
pp- 115-120.

Keywords: natural ventilation, window air inlets, air
exchange rate.

The article considers some issues regarding the
determining of the thermal performance of enclosing
structures and compliance with the requirements for
natural ventilation. Various ventilation devices are used
to organize the air supply to residential buildings. On the
basis of mathematical modeling and laboratory tests, the
authors show the feasibility of predicting the heat losses of
buildings and the quality of the air in residential buildings.

YK 697.957

DOI110.23968/1999-5571-2021-18-6-121-127

Taypum B. P, Konocnuywin A. H. K pemenuro 3sa-
fauy OPTAaHM3aIMM BO3XYX000MeHa B IOMeENICHIAX
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00nIecCTBEHHBIX 3[aHNIT /I 3aLVITBI 370POBb IO
OT ra3000pa3HBIX BPeTHBIX BellecTs // BecTHNUK rpax-
IDaHCKUX MHXeHepoB. 2021. Ne 6 (89). C. 121-127.

Kniouesvie cnosa: yrineKuciblil ras, Hapy>KHBII BO3-
IYyX, TIOfY, TIOMelleHMe, 3ajl, BpeTHOCTH, CKOPOCTb, H-
AUKATOP, KA4eCTBO, KOMOPT.

CraTbsl TOCBALIEHA OLeHKe 9(PQeKTUBHOCTU IIpU-
MEHEHU:A MEepPCIeKTUBHOTO PEIIEHN C IIe/IbI0 U30JIALN
Mofielt B MOMEIeHNAX (B TOJIOKEHUN CUJIA VU CTOS) OT
BO3JIeJICTBYA BPeJHbBIX XMMUYECKIX /IEMEHTOB, MH/IMKA-
TOpaMI KOTOPBIX ABJIAETCA YITIEKUCbIA ras. [Ipu sTom
006eCIIeunBalOTCsI BHICOKOE KaueCTBO BO3AyXa B 0OuTae-
MOJI 30H€e 1 3aIlUTa 300POBbA JIIOfEN.

Vin.: 5. Bubmmorp.: 10 HasB.

Taurit V. R., Kolosnitsyn A. N. About the solution
of the problem of organizing the air exchange in the
premises of public buildings in order to protect human
health from harmful gaseous substances. Vestnik
grazhdanskikh inzhenerov - Bulletin of Civil Engineers,
2021, no. 6 (89), pp. 121-127.

Keywords: carbon dioxide, outdoor air, people,
premise, hall, harm, rate, indicator, quality, comfort.

The article is devoted to evaluation of application
effectiveness of perspective solution in order to provide
good air quality to people who have to stay indoors (in
sitting or standing position) saving them from exposure to
harmful chemical elements, indicators of which is carbon
dioxide. This ensures high air quality in the inhabited area
and protects human health.

VIIK 628.394

DOI 10.23968/1999-5571-2021-18-6-128-134

Dedopos C. B., Tensmnuxosa A. M., Anexcees M. .,
Tunomymournosa M. A. CHIDKeHMe 30HBI BIMAHMA pac-
CeMBAOIEro BBIMYCKa // BeCTHUK IpaXXJTaHCKMX MHIKe-
HepoB. 2021. Ne 6 (89). C. 128-134.

Kniouesvte cnosa: paccemBalommii BBITYCK OYMIIEH-
HBIX CTOYHBIX BOJ], 30Ha 3arpsA3HEHN, 9KOIOTMYecKas
6€30I1aCHOCTD, KOHTPOJIbHBIII CTBOP, KOMIIBIOTEPHOE MO-
IempoBaHue, KpaTHOCTD pa3baBieHus.

Ha ocHOBaHMM HOPMAaTMBHO-TEXHUYECKO JOKYMEH-
TalUM BbIABIEHA HEOOXOAVMOCTb MOMCKAa MHyTell A
CHIDKEHMs pasMepOB 30HBI 3arpsA3HEHUA OT BBIIYCKOB
OYMIIEHHBIX CTOYHBIX BOA. CHIDKEHMe CTelleHM BIMA-
HMsA TO3BOTIMT CO3JaTh Oojiee OIAarONPUATHYIO SKOJIO-
THYeCKYI0 006CTaHOBKY. [Ia MHTeHCHUKALMM HpoLec-
ca CMelLIeHNUs IPEeIOKEHO MUCIONb30BaTh COyAapeHue
CTPYJHOIO IIOTOKAa C AMKTYIOUIIVM Te4eHMeM 3a CueT
PacIIONIO>KeHMs BBIIYCKAIOIIETO OTOJIOBKA IIePIIEeHIUKY-
JIAPHO HAIIPaBJIeHMIO peku. B pabore ¢ momompio Mo-
IeMMpOBaHNUs MOATBep)KaeHa 3P PeKTUBHOCTD JAHHOTO
MeTOZa U IPOBEfIeHO CPaBHEHNE C PACCEMBAIOIINM BBIITY-
CKOM, PabOTaIOIIMM COHAIIPAB/ICHHO C PEYHBIM IIOTOKOM.

PesynbraThl MOJENMMPOBAHMs MOATBEPAVIA 3HAYUTEIb-
HOE yBe/IdeHe KPaTHOCTHU pa3baBIeHusI.
Wn.: 5. bBubmmorp.: 16 Hass.

Fedorov S. V., Telyatnikova A. M., Alekseev M. I,
Gilmutdinova M. A. Reducing the influence zone of the
dispersion discharge. Vestnik grazhdanskikh inzhenerov -
Bulletin of Civil Engineers, 2021, no. 6 (89), pp. 128-134.

Keywords: dispersion discharge of treated wastewater,
pollution zone, environmental safety, control point,
computer modeling, dilution multiplicity.

Based on the regulatory and technical documentation,
there has been identified a need to find ways of reducing
the pollution impact zone formed as a result of treated
wastewater discharge. Reducing the influence degree will
allow creating a more favorable environmental condition.
To intensify the mixing process, it is proposed to use the
jet flow collision with the dictating flow by placing the
discharging outlet head perpendicular to the river flow
direction. In this study, the effectiveness of this method
was confirmed using simulation and making a comparison
with dispersion discharge operating co-directionally
with the river flow. The simulation results have verified
a significant increase in the dilution multiplicity.

YIK 625.42; 658.5.011

DOI 10.23968/1999-5571-2021-18-6-135-139

Kosun E. I Ananurndeckue metofpl nagopmamm-
OHHOTO MOJIeTMPOBAHNSA IPOLECCOB MONNEPHKKU IPH-
HATUS PelIeHUIT B CHCTeMe SKCIUTYyaTal[MOHHOTO KOH-
tpona IlerepOyprckoro MerpomommreHa// BecTHmk
TPaXAAHCKUX MHXKeHepoB. 2021. Ne 6 (89). C. 135-139.

Kniouesvie cnosa: 06bekT MHPPACTPYKTYphI, Haj-
JIeXKalee TEXHIIECKOE COCTOsIHIE, IKCIUTYATAL[IOHHBII
KOHTpO/b, MHopManyoHHas (uudpoBas) MOJeb,
yIIpaBJieHIe Ka4eCTBOM, PEMHXIHUPIHT IIPOLIECCOB.

[penoxeHO NMpUMEHEHME AHATUTUYECKIX METOLOB
MH(OPMALIMIOHHOTO MOJENMMPOBAHMS s 0becredeHyst
3P PEeKTUBHOCTU CTOXKHBIX B3aMIMOCBS3aHHBIX IIPOILieC-
COB TeXHIYECKOTO 0OCTY)XMBAHMS U TEKYIETO PEMOHTA
B CHCTeMe 9KCIUTYaTalIOHHOTO KOHTpo71st [TeTepOypreko-
ro merpononuteHa. Meron Data Envelopment Analysis
(DEA) n paspaboTaHHBIe Ha €r0 OCHOBE MPUK/IaTHbIE
MOJIe/IN C YCIIEXOM MOTYT IPYMEHSITBCS /IS aHa/IM3a NH-
(OpMALVIOHHBIX CUTYALMiT M IPVHATHS YIIPABIAIOLNX
pelIeHNiT B CUCTeMaX, TPeOYINX 0O beKTYBHON aHaIN-
TUYECKOI 06paboTkm «6ompmnx 6a3 gaHHbIX». OXHUM
3 BOKHETIINX IIPENMYIIECTB B Pe3y/IbTaTe IPUMEHEH s
AQHAIUTUYECKUX METOHOB MH(OPMAIMOHHOTO MOJIeNN-
poBaHus B cepe SKCIUTYyaTallMOHHOTO KOHTPOJIS SIBJISI-
eTCsI CYILeCTBEHHOE CHIDKEHINE PMCKOB BO3SHUKHOBEHISI
HEIITATHBIX CUTYaLuil BCIEACTBIE CYOBEKTUBHBIX (aK-
TOPOB, CBSI3aHHBIX C BIMAHMEM KOHEUHOTO MHTEPecaHTa
[esITe/IbHOCTU — 4Ye/IOBeKa.

Wn.: 1. bBubmmorp.: 12 Hass.
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Kozin E. G. Analytical methods of information
modeling of decision-making processes in the
operational control system of the St. Petersburg Metro.
Vestnik grazhdanskikh inzhenerov - Bulletin of Civil
Engineers, 2021, no. 6 (89), pp. 135-139.

Keywords: infrastructure facility, proper technical
state, operation control, information (digital) model,
quality management, process reengineering.

The author offers the application of analytical methods
of information modeling to ensure the effectiveness
of complex interrelated processes of maintenance and
current repair in the system of operational control of
the St. Petersburg Metro. The Data Envelope Analysis
(DEA) method and application models developed on its
basis can be successfully used for analyzing information
situations and making control decisions in systems that
require objective analytical processing of «large data
bases». One of the most important advantages of using the
analytical methods of information modeling in the field of
operational control is a significant reduction of the risks of
emergency situations due to subjective factors associated
with the influence of the final beneficiary of the activity,
namely, the citizen.

YK 625.8

DOI10.23968/1999-5571-2021-18-6-140-150

Ilponvieun A. C., Honeux I B., Anexcanopos A. C.
AHanu3s pe3ynbTaTOB TPEXOCHBIX VICIIBITAHUIA CBA3HBIX
rpyHToB OMCKOIT 06macTu // BeCTHUK TPk IaHCKMX MH-
KeHepos. 2021. Ne 6 (89). C. 140-150.

Kniouesvle cnosa: clienienne, yroin BHyTPEeHHETO Tpe-
HIISL, TPEXOCHBIE MCIIBITAaHI.

AHamu3upyloTcsl  3KCHEepPUMEHTAbHbIe — 3HAaYeHM:A
CLeIVIEHVA U YITIa BHYTPEHHETO TPeHuA [iA HOMHBIX U
9 PEeKTUBHBIX HAIPSDKEHNUII, IOTyYeHHble HAa OCHOBE
TPEXOCHBIX VICHBITAHUII CBA3HBIX IpyHTOB OMCKOI1 0071a-
ctu. IIpepioxeHsl pacyeTHble 3HAYEHNA XapaKTePUCTUK
COTIPOTUBJIEHNUSA CIBUTY CYINIMHKA TSAXKEIOTO /I MPOEK-
THPOBAHNSA TOPOXKHBIX ofiexk; OMCKoIt 06/1acTH.

Tabm.: 6. Vin.: 2. Bubmuorp.: 15 Ha3s.

Prolygin A. S., Dolgih G. V., Aleksandrov A. S.
Analysis of the results of triaxial tests of cohesive soils
in the Omsk region. Vestnik grazhdanskikh inzhenerov -
Bulletin of Civil Engineers, 2021, no. 6 (89), pp. 140-150.

Keywords: cohesion, internal friction angle, triaxial
tests.

The paper presents the analysis results of experimental
values of adhesion and the internal friction angle for total
and effective stresses obtained on the basis of triaxial tests
of cohesive soils in the Omsk region. The calculated values
of the shear resistance characteristics of heavy loam for the
design of road clothes in the Omsk region are proposed.

VIIK 656.13

DOI 10.23968/1999-5571-2021-18-6-151-157

Benexos A. A., Esmiwokos C. A. OnieHKa BIUSTHUS W3-
MeHeHI/H‘/‘I, BHOCUMBIX B KOHCTPYKIH/HO TPAaHCHIOPTHBIX
CPefCTB, HAXOMAIMXCA B SKCIUTyaTanuu, Ha Oesomac-
HOCTD IOPOKHOTO JBYKeHNA // BeCTHMK Tpa)KIaHCKMX
nHxeHepos. 2021. Ne 6 (89). C. 151-157.

Kntouesvle cnosa: BHeCeHME M3MEHEHMI, TPAHCIOPT-
HO€ CPEefICTBO, 6e30IacHOCTb.

PaccmarpuBaerca mpollefypa IpoBefeHUA TIpefi-
BapUTENIbHON TEXHUYECKOJ SKCIEePTU3bl KOHCTPYKLIMK
TPaHCIOPTHBIX CPEACTB, HAXOOAIINXCA B IKCITyaTal i,
B YaCTU OLICHKN BJ/IMAHMA BHOCUMBIX B KOHCprKLU/IIO
M3MeHeHnI Ha 6e30MacCHOCTh JTOPOXKHOTO [IBVDKEHUS.
ITpepnoxena xmaccuduKanys yKasaHHBIX M3MeHEHUN
10 KOHCTPYKTMBHBIM XapaKTepUCTUKaM, Ha OCHOBa-
HUM KOTOPOJI IpOBefeHa OlLieHKa BIMSHUSA BHOCUMBIX
B KOHCTPYKIMIO TPAHCIIOPTHBIX CPEJICTB M3MEHEHMIT Ha
6€30IacHOCTh [TOPOXKHOTO IBVDKEHWS, a TAaKXKe Ha Be-
POATHOCTD BO3HMKHOBEHNA TOPOXHO-TPAHCIIOPTHOTO
IIpONCIIECTBUA B CIy4da€ M3MEHEHMA COOTBETCTBYIOIINX
KTacCUQUKALVOHHBIX XapaKTePUCTHUK.

Tabm.: 1. Vin.: 1. Bubnuorp.: 13 Hass.

Belekhov A. A., Evtyukov S. A. Assessment of the
impact of changes introduced into the design of vehicles
in operation on road safety. Vestnik grazhdanskikh
inzhenerov - Bulletin of Civil Engineers, 2021, no. 6 (89),
pp. 151-157.

Keywords: introduction of changes in the design,
vehicle, safety.

The article discusses the procedure for conducting
a preliminary technical examination of the design of
vehicles in operation, in terms of assessing the impact of
changes introduced into the vehicle design on road safety.
The authors propose a classification of changes introduced
into the design of vehicles according to changing design
characteristics. Based on the proposed classification, an
assessment is made of the impact of changes introduced
into the design of vehicles on road safety, as well as on
the probability of occurrence of road traffic accidents in
the event of introducing a change into the corresponding
classification characteristics.
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Bacunves . B., Boponun B. B. MeToguka pacyera
pabotsr cun Ha onpokupabiBanue TC mpu mpousBoj-
CTBe IOPOKHO-TPAHCIOPTHOI 3KcnepTusbl // BecTHmk
TPaXAAHCKUX MHKeHepoB. 2021. Ne 6 (89). C. 158-164.

Kntouesvie cnosa: sxcmeprusa [TII, amamms JTII,
onpokuabiBanue TC, pexoncTpykumsa mexanmnsma JTTI,
pacdet pabOTbI CUJI, CKOPOCTb JIBUKEHUSI.
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PaccmarpuBaercs MeTop, pacdera paboOTBI CWI Ha
OIIPOKMIbIBAHNE TPAHCIIOPTHOTO CPENCTBA IIPY BBIIOIN-
HEHM) SKCIIEPTHOTO MCCIEOBAHUA IO YCTAHOBJIEHUIO
CKOPOCTH JIBIDKEHMA O0beKTa MCCIeNOBaHMsA IO, B MO-
MeHT 1 nocne JITII. Metoauka pacyeTa OCHOBaHa Ha pe-
3y/IbTaTaX aHa/lN3a HaTYPHBIX KpPAaIlI-TeCTOB ¥ [JaHHBIX,
coxpansembix B EDR (Event Data Recorder, perucrparop
HaHHBIX O COOBITHAX). [IpUBefeHbI pe3y/IbTaThl CpaBHe-
HMA pacyeTa I10 PeJyIOKEHHOI ¥ 0OLIETPMHATON MeTO-
IMKaM.

Ta6.: 3. Vin.: 5. Bubmuorp.: 10 Ha3Bs.

Vasiliev Ya. V., Voronin V. V. Methodology for
calculating the performance of forces working on the
vehicle rollover at carrying out the road traffic accident
examination. Vestnik grazhdanskikh inzhenerov -
Bulletin of Civil Engineers, 2021, no. 6 (89), pp. 158-164.

Keywords: road traffic accident examination, road
traffic accident analysis, vehicle rollover, traffic accident
mechanism reconstruction, calculation of the performance
of forces, vehicle speed.

This article discusses a method for calculating the
performance of forces working on the overturning
the vehicle. The method is used in case of carrying out
an expert examination aimed at assessing the vehicle
speed before, at the time and after an accident. The
calculation methodology is based on the results of the
analysis of field crash tests and data stored in the EDR
(Event Data Recorder). The results of the comparison of
calculations according to the proposed methodology and
the generally accepted methodology are presented.
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Topbynosa A. Jl. OnTHMU3AIMA PACHOTOKEHMS 3a-
PAFHBIX CTAaHIUII [IIA 37eKTPOMOONIeil Ha IpuMepe
r. Tromenn // BecTHUK rpa>kaHCKuX MHXeHepoB. 2021.
Ne 6 (89). C. 165-173.

Kniouesvie cno6a: 97meKTpOMOON/Ib, 3apsAfHAsA MH-
bpacTpykTypa, MOeNnb ONTHMMANbHOTO PACIIONOKEHNS,
KallMTalbHbIe 3aTPaThl, OCOOGHHOCTU TOPOJICKOIl ceTu,
TPAHCIOPTHBII IIOTOK, IepeMEHHbIE PEIIeHMN .

PasButie a/meKTpMYECKMX TPAHCIOPTHBIX CPENCTB
06yc/1oB/BaeT HeOOXONMMOCTD CO3JAHNUA 3aPASHON MH-
bpacTpyKTyphl, KOTOpas IpY HeOOMBIIO YMCIEHHOCTH
mapka TpebyeT pelleHNs 3aauy IO ONTHMATbHOMY pac-
HOJIOXKEHUIO ee 00beKTOB. IIpeficTaB/IeH aHaMN3 HayYHbIX
[IOfIXOZJ0B B pacCMaTpUBaeMOIl 06/1aCTit, YTO ITO3BOJITIO
OJTHOBPEMEHHO C aHaNMM30M 0COOeHHOCTEV QyHKIMOHN-
POBaHUA 3apANHON MHPPACTPYKTYPBI paspaboTaTh ai-
TOPUTM ONTMMAJIbHOTO PACIHOIOXEHM 3aPAMHBIX CTaH-
it B ropogax P®. st [OCTIDKEHNUs pe3yibTaToB pabo-
Tbl IPUMEHEHBI METOJIbl CUCTEMHOTO aHAM3a U METOMIbI
ONTHMAJIbHOTO PACIIONIOKEHUA COLMATBHO 3HAYMMBIX

06bekToB. B 6ynyiem mopxoxn OymeT mpUMeHEH B anro-
pUTMe METORUKYU 0OOCHOBAHUSA [TAPAMETPOB TOPOLCKOI
3apsAHON NMHGPACTPYKTYPBI /LI 3TIEKTPOMOOIIIEIL.

Vn.: 5. Bubnmorp.: 15 HasB.

Gorbunova A. D. Optimization of the location of
charging stations for electric vehicles on the example of
Tyumen. Vestnik grazhdanskikh inzhenerov — Bulletin of
Civil Engineers, 2021, no. 6 (89), pp. 165-173.

Keywords:  electric  vehicle, charging stations’
infrastructure, optimal location model, capital costs,
urban network features, traffic flow, variable decisions.

The development of electric vehicles necessitates the
creation of charging stations" infrastructure, which, given
the small size of the fleet, requires solving the problem
of the optimal location of appropriate facilities. The
article presents an analysis of scientific approaches in the
area under consideration, which has made it possible,
simultaneously with an analysis of the features of the
functioning of the charging stations' infrastructure, to
develop an algorithm for the optimal location of charging
stations in the cities of the Russian Federation. To achieve
the results of the work, the methods of system analysis
and methods of optimal location of socially significant
objects were applied. In the future, the approach is going
to be applied in the algorithm of the methodology for
substantiating the parameters of the urban charging
stations" infrastructure for electric vehicles.
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Ezopos B. /]. MeTopuKa pacuyeTa IpOoM3BONCTBEHHONM
NpOrpaMMbl TI'PY30BbIX ABTOMOGWIIBHBIX IePeBO30K
M UQPOBBIX CEPBUCHBIX MOJeNeil ynpasieHus //
BecTHUK TpaX[JaHCKUX MHXeHepoB. 2021. Ne 6 (89).
C. 174-179.

Kniouesvie cnosa: TpOU3BOACTBEHHAsA IPOrpaMMa,
IOPO>KHO-TPAHCIOPTHAS CUCTEMA, aITOPUTM ONTUMMU3A-
LM, MHOTOKPUTepHanbHas 3ajiada, MporpaMMHoe obe-
CriedeH1e.

ITpepcraBieHa CepBUCHO OpPUEHTMPOBAaHHAA Me-
TOfIMIKA OIIpefie/ieH)sI IOKasaTeslell I'PY30BbIX aBTOMO-
OUIBHBIX IIepeBO30K, 0becrednBamolias BO3MOXKHOCTH
PeryIspHOro OOGHOB/ICHNS JJAHHBIX Ha OCHOBE OHJIAIIH-
MOHUTOPYMHTA O COCTOSHUM IIpOLiecca MEepeBO30K, aB-
TOMATU3UPOBAHHOI aHAIUTUYECKOl 06pabOTKM U OIre-
PaTUBHOIO M3MEHEHMs MapIIPyTHBIX 3aflaHMil C aBTO-
MaTHYeCKUM IepecueTOM TEXHMKO-IKCITyaTallVIOHHBIX
IoKasareneil B IIpoIlecce NBIDKEHUS aBTOMOOMIIeil Ha
MapuipyTe. [laHHas MeTOAMKA MO3BOMsAET GOPMUPOBATH
pe3y/IbTaTUBHBIE [IOKAa3aTelu 9KCIUTYaTaluyl aBTOMOON-
yeit B Bufje 6a3 HaHHBIX [/IS1 AHA/IM3A BBIIIO/THEHNIS TPAHC-
HOPTHOM paboThl B IMpOBbIX opMaTax U ONEepaTUB-
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HOTO KOPPEKTUPOBAHNUS OLieHNBaeMoll 3 (eKTUBHOCTH
IIPOL[ECCOB IKCIUTYATALUI ABTOMOOIIEIL.
Ta6m.: 5. Vin.: 1. bubmuorp.: 13 Ha3s.

Egorov V. D. Method of calculating the production
program of freight road transportation for digital
service management models. Vestnik grazhdanskikh
inzhenerov - Bulletin of Civil Engineers, 2021, no. 6 (89),
pp. 174-179.

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

The paper presents a service-oriented methodology
for determining the parameters of road freight
transportation, providing opportunities for regular data
updates based on online monitoring of the transportation
process condition, automated analytical processing and
operational changes to route assignments with automatic
recalculation of technical and operational indicators in
the process of vehicles' movement on the route. This
technique allows generating effective indicators of vehicle
operation in the form of databases for analyzing the
transportation work performance in digital formats and
operational adjustment of the estimated effectiveness of
vehicle operation processes.
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Komuxos IO. I. Vlccnemopanue AVHAMMKI PasrOHA
KBaHTOMOOWIs cpenctBamu Matlab-Simulink // Becr-
HUK IPOX/JaHCKMX MH>KeHepoB. 2021. Ne 6 (89). C. 180-189.

Kntouesvie cnosa: KBaHTOMOOW/Ib, KBAHTOBBIIT JIB-
raTenb, Mofenuposanue, Matlab-Simulink, mpogonpHoe
IBIVDKeHIIe, JYHAMIKA PasTOHa.

PasBuBaemasi aBTOPOM KOHIIEIINsI [TEPCIIEKTIBHOTO
K/Tacca TPAHCIIOPTHBIX CPEICTB — KBAHTOMOOWMIIEN, pea-
mM3yomux TAry (Tpact) kBantosoro asuratend (Ksll),
TpebyeT pacCMOTpPeHNMs OMHAMUKI ABVDKEHUS IKUITaxXa.
L1t 67109HO-OPMEHTNPOBAHHOTO MOJENUPOBAHNS IIPU-
Bneden IIIIII Matlab-Simulink. Paspa6orana mopenb
npusemMHoro pasrona ksanromobmmiss (MIIPK). B mope-
NN peaM30BaHa AByXMapaMeTpoBas CXeMa yIpaBIeHMs
CUJION TATY: TIO BEJIMYNMHE TPACTa U YIIy BeKTOpa TpacTa
OTHOCHUTENBHO TOPM3OHTA. UNMC/IeHHBIe TPUMEpPHI BbI-
[IO/IHEHBI Ha 0ase TUMIOTETUYECKOIO KBAHTOMOOMIA —
reOMeTPUIEeCKOT0 U BECOBOIO aHA/iora aBTOMOOWMIIA
KamA3-4326. MIIPK paccMaTpuBaeTcs B KaueCTBE OCHO-
BBI [I/151 Pa3BUTHS MOJENMPOBAHMS IBVDKEHIUSA KBAHTOMO-
OW/IA B HAaIIpaBJIeHN) KaK yBeIMYeHMA CTeleHell cBo6o-
Ibl JUHAMUYECKOI MOJE/N, TAK ¥ KOHCTPYKTUBHOI IeTa-
JIM3ALMY KOHIIEIITA.

Ta6m.: 1. Vin.: 10. Bubnuorp.: 11 Hass.

Kotikov Ju. G. Research of quantomobile acceleration
dynamics by means of Matlab-Simulink programming

environment. Vestnik grazhdanskikh inzhenerov -
Bulletin of Civil Engineers, 2021, no. 6 (89), pp. 180-189.

Keywords: quantomobile, quantum engine, modeling,
Matlab-Simulink, longitudinal movement, acceleration
dynamics.

The concept of a promising class of vehicles developed
by the author, namely, quantomobiles, realizing the
thrust (traction) of a quantum engine (QuEn), requires
consideration of the dynamics of the vehicle's motion.
For block-oriented modeling, there was used the Matlab-
Simulink programming environment. There has been
developed a quantomobile surface acceleration model
(QSAM). The model implements a two-parameter thrust
force control scheme taking into account the value of
the thrust and the angle of the thrust vector relative to
the horizon. Numerical examples are provided on the
base of a hypothetical quantomobile that is a geometric
and weight class analogue of the KAMAZ-4326 truck.
The QSAM is considered as a basis for the development
of quantomobile motion modeling in the direction of
increasing the freedom degrees of the dynamic model and
constructive concept detailing.
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Illesyo6a A. I” PacyeTHBII MeTOR y4yeTa HOTOJHO-
KINMATHYECKNX (PAKTOPOB IPU ONMpENeTeHNN MOKa-
3areneil TOPOKHOIO MOKPBITUA IS MPENU3MOHHOTO
yIOpaBlleHUs TPAHCIOPTHBIMU mOTOKamu // BecTHux
IpaXJaHCKUX MHXeHepoB. 2021. Ne 6 (89). C. 190-195.

Kniouesvie cnosa: temiiepaTypa HOPOKHOTO ITOKPBI-
TVsI, TeMIIEPATypa BO3[yXa, CLEMHbIEe KayeCTBa JOPOXK-
HOTO [TOKPBITIAL

PaccmarpuBaetcsi BIMsIHME ITOTOTHO-KIMMATIIECKOTO
(dbakTopa Ha OIMH M3 OCHOBHBIX ITOKA3aTesNell JOPOXKHOTO
MOKPBITUS — CIIETIHbIE KaYeCTBa, OKA3bIBAIOIINE BIIVISI-
HII€e Ha YC/IOBYS IBVDKEHMsI 1 ero 6e30macHoCTh. [Ipeio-
JKEH PaCYeTHbIl METOJ y4eTa IIOTOJHO-KINMaTUIeCKIUX
(aKTOPOB, MOATBEP)KIEHHDIN IKCIIEPUMEHTATbHBIM JC-
CllefloBaHNeM Ha TpuMepe Benroponckoit armoMepanmnn,
VI OTIpeJieTIeH bl IIEPCIIEKTUBHBIE [Ty TH MCIIO/Ib30BAHNS I10-
JIy9eHHBIX JAHHBIX.

Tabm.: 2. Vin.: 2. Bubnuorp.: 14 Hass.

Shevtsova A. G. Calculation method for taking into
account weather and climate factors in determining
the indicators of road surface for precision control of
traffic flows. Vestnik grazhdanskikh inzhenerov - Bulletin
of Civil Engineers, 2021, no. 6 (89), pp. 190-195.

Keywords: road surface temperature, air temperature,
road surface adhesive qualities.

The paper considers the effect of the weather and
climate factor on one of the main indicators of the road
surface, namely, the adhesive quality, which affects traffic
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conditions and road traffic safety. There is proposed a
computational method of accounting for the weather and
climate factors confirmed by an experimental study on the
example of the Belgorod agglomeration. Some promising
ways of using the obtained data are discussed.

YK 334.7; 001.895

DOI 10.23968/1999-5571-2021-18-6-196-204

Acayn A. H., Ulep6una I. ®., Acayn M. A. ABToma-
THU3aNMA MAapKeTHHTA NPV OCYIeCTBICHUN Npegnpu-
HHMMAaTelbCKOI JleATeNbHOCTH B cdepe obopora He-
BBIDKUIMOCTH C WCIIONb30BaHNEeM WH(OPMAIVIOHHO-
KOMMYHMKAIIMIOHHBIX TEeXHONMOrmii // BecTHMK rpax-
TaHCKMX MHKeHepoB. 2021. Ne 6 (89). C. 196-204.

Kntouesvie cnosa: NpeplpyHMUMATEIbCKast JesATeNb-
HOCTb, HEIBIDKMMOCTD, aBTOMATM3alMs, MAapKeTVHI,
MHPOPMAIVIOHHO-KOMMYHMKAIL[MOHHbIe  TeXHOJIOIMIA,
nporpaMmHblil Komiekc CRM.

PaccmaTtpuBaeTca aBTOMaTM3alysA MapKeTVHIA Ha
PBIHKE HeIBIDKMMOCTU M YIIPaBJIeHUA B3aMMOOTHOLIE-
HIUAMH C KIMEHTaMH € IIOMOIIBIO IIPOTPAaMMHBIX TPOAYK-
TOB, UCXOJS M3 TeHAEHLMI cMelljeHusA $poKyca MpefIpu-
HUMATEIbCKOI JIeATebHOCTY Ha IIPeANPOU3BOJICTBEH-
Hble J INOCTIIPOM3BOJICTBEHHBIE Ipoliecchl. Ha ocHose
aHa/IM3a PbIHKA OMICAHbI HanbojIee YCIelIHbIe IPAKTUKI
UCIIONb30BaHMA MHPOPMAIVIOHHO-KOMMYHMKAI[IOHHBIX
TeXHOJIOTUI, MepCIIeKTUBHBIE /11 aBTOMATH3aIl[uy Map-
KeTVHIA, BK/IIOYas 1 JTy4lllvie IPAaKTUKI TMOTeHepaIuy;
IpeIoKeHO MIPOrpaMMHOe obeciedeH e 4jis1 aBTOMATIH-
3alMM MapKeTHHTa, NHTETPUPyeMoe C IPYTUMM MHCTPY-
MeHTaMu. YureHa ¢yHkuys yaterpaunu CRM ¢ gpyru-
MU MHCTPYMEHTaMM, IIPUBEfeHDbl Hayubomee BCTpeyalo-
myecs NpyMepsl MHTerpanyit. OTpakeHbl NepCIeKTUBBI
BHef[peHNsI NHPOPMALVIOHHO-KOMMYHUKAIIMOHHBIX TeX-
Hojtoruii B cdepe 060poTa HEBIDKMMOCTH.

Bubnuorp.: 30 Ha3s.

Asaul A. N., Shcherbina G. E, Asaul M. A. Marketing
automation in the implementation of entrepreneurial
activities in the field of real estate turnover using
information and communication technologies. Vestnik
grazhdanskikh inzhenerov - Bulletin of Civil Engineers,
2021, no. 6 (89), pp. 196-204.

Keywords:  entrepreneurial activity, real estate,
automation, marketing, information and communication
technologies, CRM software package.

The article considers the essence of marketing
automation in the real estate market and managing the
relations with customers by means of software programs,
taking into account the trend of shifting the focus of
entrepreneurial activity to pre-production and post-
production processes. Based on the market analysis, there
are described the most successful practical aspects of
using information and communication technologies that

are considered to be promising for marketing automation,
including the best practices of lead generation. There
is proposed software for marketing automation that is
integrated with other tools. The function of CRM software
package integrating with other tools is taken into account,
and the most common examples of integration are given.
The prospects for the introduction of information and
communication technologies in the sphere of real estate
turnover are highlighted.
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Epwosa C. A., Opnosckas T. H. ViccnemoBanue 06b-
€MOB CTPOUTENbCTBA KIIbA U COIMATPHO 3HAYMMBIX
00BEeKTOB KaK OCHOBBI CO3JJaHUs KOM(OPTHOI TOPOJ-
CKOI1 cpebl B cyObekTax P® // BecTHUK Tpa)KJlaHCKMX
uHxeHepoB. 2021. Ne 6 (89). C. 205-213.

Kniouesvie cnosa: >KMMuIIHOE CTPOUTENbCTBO, CO-
[[MaJIbHO 3HA4YVMMble OOBEKTDHI, KOM(OPTHAST TOPOLCKast
cpefa, KOMIUIEKCHAs >KMIasg 3acTpOiiKa Cy6’b6KTOB PO,
PerpeccuOHHbIN aHA/IN3.

ITpepcraBieHbl pe3y/IbTaThl VICCIE[OBaHNA 00beMOB
JKVJIVIITHOTO CTPOUTE/IBCTBA M CTPOUTENBCTBA 0OBEKTOB
COLMANbHON MHPPACTPYKTYPDI /I pelIeHNs] aKTyaslb-
HOI1 3a/lauMl CO3[JaHMs KOMIIIEKCHON JKMJION 3aCTPONKU
B POCCHIICKMX peryvoHax. BeIIBMHYTa 1 JOKa3aHa IMIIO-
TE3a O IIeecOOOPasHOCTY IepecMOTpa IPUOPUTETOB
pu GOpMUPOBAHNH I/IAHOB MHBECTUPOBAHNS B CTPON-
TENbCTBO XXWJIbSI ¥ COLMAIBHO 3HAYMMBIX 00BeKTOB. [1pn
IIOMOIIYI METOM[0B PErpPeCcCHOHHOrO AaHA/NN3a BbIABIEHA
3aBUCHMOCTb OOBEMOB CTPOUTENLCTBA COLMANIBLHO 3Ha-
YYMBIX OOBEKTOB ¥ CTPOUTEIBCTBA XXM/ B CyObeKTax
P®. [TokazaHbl OTCYTCTBUE TeTEPOCKEAACTUIHOCTH Y TO-
JTy4E€HHOTO PErPeCCHOHHOTO YPaBHEHNA U BO3SMOXKHOCTD
€To NIPMMEHEHNA /1A TOCTPOEHN: IPOTHO3HBIX TPEHIOB.
ITpoBeneHo cpaBHeHMe 00'beMOB HOPMATUBHOI MOTPeO-
HOCTM B CTPOUTENIbCTBE OOBEKTOB 00pa3oBaHuUA U pac-
YEeTHOrO 3HaueHUs1 00beMOB CTPOUTEIBCTBA AHATOTMUY-
HBIX 00'bEKTOB, PACCUNTAHHBIX HA OCHOBE IIOJTyYEHHOTO
ypaBHeHus perpeccuy, gyt Cankt-ITetep6Oypra.

Tabmn.: 4. Vin.: 3. bubnuorp.: 13 Hass.

Ershova S. A., Orlovskaya T. N. Research of the
construction volume of housing and socially significant
objects as a basis for creating a comfortable urban
environment in the subjects of the Russian Federation.
Vestnik grazhdanskikh inzhenerov - Bulletin of Civil
Engineers, 2021, no. 6 (89), pp. 205-213.

Keywords: housing construction, socially significant
objects, comfortable urban environment, complex
residential development of the constituent entities of the
Russian Federation, regression analysis.

The article presents the results of a study of the
volume of housing construction and social infrastructure
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facilities construction for solving the urgent problem
of creating an integrated residential development in
Russian regions. A hypothesis has been put forward
and substantiated regarding the advisability of revising
priorities in the formation of investment plans in the
construction of housing and socially significant objects.
Using the methods of regression analysis, there has been
revealed the dependence of the volume of construction of
socially significant objects and construction of housing
in the constituent entities of the Russian Federation.
There has been proved the absence of heteroscedasticity
in the obtained regression equation, and the possibility
of its application for constructing predictive trends has
been shown. A comparison has been made between the
volumes of the normative need for the construction of
educational facilities in St. Petersburg and the value of the
volume of construction of similar facilities calculated on
the basis of the obtained regression equation.
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Ianubpamos IO. II., Koujees B. A., Kosaxos P. P
PasButne KOpmopaTMBHONM KYyIbTYPbl CTPOMTETbHBIX
opraHmsanmii Kak (aKkTop HOBBIEHNA KOHKYpeH-
TOCHOCOOHOCTY // BeCTHUK TIpaKIaHCKUX MHXXEHEPOB.
2021. Ne 6 (89). C. 214-221.

Kniouesvie cnosa: KoprnopaTuBHas Ky/nbTypa, CTPOU-
Te/IbHasA OpraHM3allA, KOHKYPEHTOCIIOCOOHOCTb CTPOU-
TEeJIbHOI OPraHM3aLNN, MOHOIIONIM3AIA CTPONTETbHOTO
PBIHKA, MEHEPKMEHT B CTPOUTENbCTBE, aHTUKPU3UCHOE
yIIpaB/IeHMe.

PaccmaTpuBaroTcsa TeHAEHIMM U TOCTIEACTBUA KpU-
3JICHOJ KOHBIOHKTYPBI PbIHKa cTpouTenbcTBa P®d, cpa-
3aHHOJI C OTPAaHNYNTETbHBIMI MePaMM B IIEPHOJ, PACIIPO-
crpanennsa COVID-19, koTopble OKa3bIBaIOT HETATUBHOE

B/IMsIHME HA KOHKYPEHTOCIIOCOOHOCTD CYO'bEeKTOB Malo-
ro u cpensero npepnpunuMarenbctsa (MCII). Ilpenno-
JKEHBI M ONMCaHBl MOJENN ¥ 3/IeEMEHThI KOPIOPaTUBHOI
KYZIbTYpPbl I/ CTPOMTE/IbHONM OpraHM3alliM, a TaKXe
BO3MOXXHBIe 9 DEKTHI OT ee co3faHMs. VccmenoBaHbl Ko-
IEeKChl KOPIIOPATMBHOM 3TUKM BeYIIMX CTPOUTENbHBIX
opranmsanuit PO®. IlpennokeH MeTOH, MO3BOJAIOMINIA
olleHVBaTb 9 (HEKTUBHOCTb KOPIOPATUBHON KYIbTYPHI,
000CHOBaHa 3HAYMMOCTb KOPIIOPATHBHON KY/IBTYpbI
cTpoutenbHoit opranusanyy ans MCII.
Tabm.: 4. Bubnmuorp.: 10 HasB.

Panibratov Yu. P, Koshcheev V. A., Kozakov R. R.
Development of corporate culture of construction
organizations as a factor of increasing competitiveness.
Vestnik grazhdanskikh inzhenerov- Bulletin of Civil
Engineers, 2021, no. 6 (89), pp. 214-221.

Keywords: ~ corporate  culture,  construction
organization, the competitiveness of the construction
organization, monopolization of the construction market,
construction management, crisis management.

The paper examines the trends and consequences
of the crisis situation in the construction market of the
Russian Federation associated with restrictive measures
taken during the extension of COVID-19 which have
a negative impact on the competitiveness of small and
mid-size enterprises (SMEs). There are proposed and
described some models and elements of corporate culture
for construction organizations, as well as possible effects
from its creation. The codes of corporate ethics of leading
construction organizations of the Russian Federation
have been studied. There is proposed a method that
allows evaluating the effectiveness of corporate culture.
The importance of the corporate culture for construction
organizations has been substantiated.



