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Jlaspos JI. 11., Monomxosa E. I. BHyTpuUKBapTanb-
Hasd 3acTpoiika KaK YHMKA/JIbHasg COCTAB/IAIOLIAA
TOPOJICKOJ Cpefibl MCTOpUYecKoro IeHTpa CaHKT-
ITetep6ypra // BecTHMK rpaXkjaHCKMX MHXeHepoB. 2020.
Ne2(79). C.5-21.

Kntouesvie  cnosa: rpagoctponTensctso  CaHKT-
I[Tetep6ypra, MOPHOTUIIBI XKMUIBIX KBAPTAIOB ¥ YYaCTKOB
3aCTPONIKY, CBA3HOCTD TePPUTOPUIL, IIPOXOHBIE IBOPBI.

OTMedaeTcs, ITO XWIas Cpefa, COCTABIAIASA 3Ha-
YUTE/IbHYI0 4YacTb 3acTPOMKM MCTOPUYECKOTO I[eHTpa
Cankr-ITlerepbypra, sABNAETCA YHMKaJIbHBIM OOBEKTOM
IPajloCTPOUTENBHON AeATETbHOCTI — €€ MOTEHIVA MC-
K/II0YMTeIeH, HO CTpaTeTyus Ja/IbHENIIero MCIoab3oBa-
HIA He onpefeneHa. BosMOXXHOCTb aKTMBHOT'O MICIIOIb30-
BaHV OTPOMHBIX CeIUTeOHBIX 30H B IIeHTpe TOpofia 3a-
6/10KMpPOBaHa 113-32 HEOIIPEENIEHHOCTH MM YIIeCTBEHHBIX
OTHOUIEHWI, YITyIIeHUII CUCTEMBI COXPAaHEHUA KYIbTYp-
HOTO Hac/Iefys, HeJOCTATKOB CHCTEMBI 3eMJIETIONb30Ba-
HuA 1 3emaesnageHndA. [JockonbKy BHyTpUKBapTaabHAA
cpefia Ype3sBbIYANHO Majo M3y4eHa, IpejIaraeTcs Mc-
II0/Tb30BATh NIEPUON, CTATHALMY /I «MHBEHTAapU3aIlui»
KBapTAJIOB [eTepOyprcKoro meHTpa. B cBsasu ¢ Hamedae-
MOJI OpMEHTalMell TOPOJICKOM TPAaHCIIOPTHOM CUCTEMBI
Ha TIOBBbILIEHNE POJIM IENIEXONHbIX CBA3€ B LeHTpe Io-
poOfa MOAYepKMBAETCA 3HAYEHME YHMKAIbHONM CHCTeMbI
IIPOXOJHBIX [IBOPOB U IPEJIaraeTcsl yIUThIBATh ee Kak
HEOTHEM/IEMYIO COCTABIAIONIYI0 00BEKTa ICTOPUYECKO-
ro Hacnemusa JOHECKO — nenrpa Canxr-IlerepOypra.
ITpuBonATCA CBUIETENBCTBA ONpPENENAOLIEN POIN BHY-
TPUKBApPTANbHBIX KOMMYHUKALUI I (GOpMUPOBAHII
XapaKTepHBIX TUHOB 3acTpoliku. IloguepkmBaercs, 4TO
I71S1 OLIeHKM ITOTEHIIMajia MacCOBOI 3aCTPOIIKI B LIEHTPe
Cankr-Iletepbypra He0OXOVIMO COCTABUTh IACIIOPT Ha
Ka)X/IbIil MICTOPUYECKNII KBapTal I OPraHM30BaTh MOHM-
TOPVIHT BO3MO>KHBIX 3BOJIOLINIA.

Vin. 9. Bubnmorp.: 25 HasB.

Lavrov L. P, Molotkova E. G. Intra-quarter
development as a wunique component of urban
environment in the St. Petersburg historical center.
Vestnik grazhdanskikh inzhenerov - Bulletin of Civil
Engineers, 2020, no. 2 (79), pp. 5-21.

Keywords: urban planning of St. Petersburg,
morphotypes of residential quarters and building sites,
interconnection of areas, passage yards.

The living environment, which constitutes a significant
part of the historical center development in St. Petersburg,
is assumed to be a unique object of urban planning activity,
since its potential is exceptional, but the strategy for
further use has not yet been determined. The active usage
of huge residential areas in the city center is hindered due
to the uncertainty of property relations, some missteps
in the area of the cultural heritage conservation system,
defects in the system of land use and land tenure. Taking
into consideration that the intra-quarter environment
has been hardly ever studied, the authors propose using
the stagnation period to «stock-take» the quarters of the
St. Petersburg center. In connection with the envisaged
orientation of the city transport system to increasing the
role of pedestrian flows in the city center, the role of the
unique system of passage yards is emphasized and it is
proposed to take it into account as an integral component
of the city center as UNESCO historical heritage object.
The decisive role of intra-quarter communications for the
formation of urban development characteristic types is
substantiated. It is pointed out that in order to assess the
mass development potential in the center of St. Petersburg,
it is necessary to provide each historical quarter with
a corresponding certificate and organize a monitoring of
possible evolutions.
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Myé6apaxwuna M. M., Boponyosa O. H., Jlexape-
6a H. A. Ouenka KadecTBa TOPOJCKOI Cpefbl Ha NPHU-
Mepe ropoga Open6bypra // BecTHMK IpaXJaHCKUX MH-
»KeHepoB. 2020. Ne 2 (79). C. 22-28.

Kniouesvle cnosa: oljeHKa KadecTBa Cpefibl, fleTpec-
CMBHOCTbD, TOPOJICKasA Cpefa, pailoH ropoja, KaTeropus
OLIeHKIL

ITpencraBieHa aBTOpCKasi CUCTeMa KPUTEPUEB OLieH-
KU YPOBHS pa3BUTHUA Teppuropuy ropoga OpeHOyp-
ra. Bce xputepuy mpencTaBlIeHBl B IATM KaTerOpUAX,
B KQXXJION 13 KOTOPBIX OIIEHMBA/NCh COOTBETCTBYIOINE
HOKa3aTe/l: TPAHCIIOPTHAsA JOCTYIHOCTDb, KY/IBTYPHO-
OBITOBOE OOCTY>XKMBAHUe, CIPOC HA XXWIbe, MOTEHI[UAT
I Pa3BUTHA, TAHAA(THO-9KOOTMYIECKIE XapaKTepu-
cTuKu cpepbl. Llenb mpoBefeHns OLleHKU — OIIpefie/ieHue
KaueCTBEHHBIX CPEIOBBIX XapaKTePUCTHUK KaKIOTO paiio-
Ha JUIA MOC/IeNYIOIero BbIABICHNA BO3MOXKHOTO YpPOB-
HA JeIpecCUBHOCTY B paiioHe. IIpennoxeHsl cTpaTernu
[0 peabMINTAlMI: CTPATernsl Pa3BUTUSI TPAHCIIOPTHOIN
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MHQPACTPYKTYPbI; HOBBILIEHNST 9KOTOTMYECKNX KadeCTB
paiioHa; 3KOHOMMYECKOTO POCTA U MHBECTHUI[OHHOI
[IPUBJIEKATENIbBHOCTY paitoHa u ropopa OpeHbypra; mo-
BBIIIEHVSI KOM(OPTHOCTH [IPOXKMBAHISI HACETIEHNS I CO-
LMIOKY/IBTYPHBIX KAY€CTB CPEJIBI TOPOJA.

Vn. 2. Tabn.: 6. bBubmmorp.: 6 Ha3s.

Mubarakshina M. M., Vorontsova O. N., Lekareva N. A.
Assessment of the urban environment quality on
the example of Orenburg. Vestnik grazhdanskikh
inzhenerov - Bulletin of Civil Engineers, 2020, no. 2 (79),
pp. 22-28.

Keywords: assessment of the environment quality,
depressiveness, urban environment, city district,
assessment category.

The article presents the system of assessment criteria
worked out by the authors which allows determining the
level of the urban territory development of Orenburg. All
the criteria are presented in five categories, each of them
containing the relevant indicators: transport accessibility,
cultural and social services, demand for housing,
development potential, landscape and environmental
characteristics of the environment. The assessment is aimed
at determining the quality of environmental characteristics
of each city district for subsequent identification of the
possible level of depressiveness. The authors propose some
strategies for rehabilitation, such as transport infrastructure
development; improvement of the district environmental;
economic growth and reviving investment attractiveness of
the district and the city of Orenburg; improvement of the
comfort of living for citizens and socio-cultural qualities of
the city environment.

YIK 728.1.012 711
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Kaenunxy A. A. Muzenv Onodo. CoBeplLIeHCTBOBA-
HIe XIINIA KOMIAYHAHOTO THIA KaK (GaKTOp yCTOI-
YNBOTrO pasBuTHA B ycnoBuax Adpuxu// BectHmk
TpaKAAHCKUX MHKeHepoB. 2020. Ne 2 (79). C. 29-37.

Kniouesvte cnosa: apxutektypa AQpuku, ropopckoe
Xwnige, KOM(OPTHOCTb IPOXUBAHUSA, COLMATBHO-
9KOHOMMYecKast 9P PeKTUBHOCTb.

[IpakTuka NPOEKTHMPOBAHMSA TOPOACKOTO O KMINUILA
B Adpruke IMOKasbIBaeT KaK SKOTOTMYECKUIT (SHepreTude-
ckast Hea(DHeKTUBHOCTD 3[AHMIT), TAK U SIKOHOMUYIECKUIT
(HeaddeKTBHOCTD MCHOIb30BAHNA TOPOICKIX TEPPUTO-
pun) muc6amauc. Kak npasuno, TpajunyonHast abpukaH-
CKasl 3aCTpOIiKa UCHO/b3yeT IIPU CO3TAHUY KOMPOPTHBIX
YCTIOBUIT IPOKMBAHMsI Pa3/NIHbIe APXUTEKTYPHBIE U KOH-
CTPYKTUBHBIE pEIIeHNs, MeCTHble MaTepuajbl, a Taloke
eCTeCTBEHHbIe CPefCTBA YAy4lIeHNsI MUKPOKIMMaTa (opy-
EHTAIIMIO [I0 CTOPOHAM CBETa, HallpaBjIeHNe BeTpa). B cra-
The PACCMATPUBAIOTCS YC/IOBUS PAsBUTHS XapaKTEPHOTO
TUIIa ropoyckoro >xmmmina B Adpuxe. ITpusenena oreHka

COLMATIbHO-9KOHOMIYECKOiT 3 PEKTUBHOCT KM

KOMIIQyH/JHOTO THIIA Vi JAHbI PEKOMEHAALMN 10 (GopMu-

POBAHMIO YCTOMUYMBOTO Pa3BUTHUSA TOPONCKOTO XKIINIIA.
Vn. 7. Tabn.: 1. bubmmorp.: 18 Ha3s.

Kagninhoun A. A. Miguel Olodo. Improvement of
compound type housing as a factor for sustainable
development in conditions of Africa. Vestnik
grazhdanskikh inzhenerov — Bulletin of Civil Engineers,
2020, no. 2 (79), pp. 29-37.

Keywords: African architecture, urban housing,
comfort of living, socio-economic efficiency.

The national urban housing design practices in Africa
show both ecological (energy inefficient buildings) and
economic (inefficient use of urban space) imbalances. As a
rule, traditional African housing development uses various
architectural and structural solutions, local materials,
as well as natural means of improving the microclimate
(orientation to the cardinal directions, wind direction) to
create comfortable living conditions. This article examines
the conditions for the development of characteristic
types of urban dwellings in Africa. The author provides
an evaluation analysis of the socio-economic efficiency
of housing types and offers recommendations for the
development of sustainable urban housing.

YIK 7.02+72.026+72.036
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Yatinukosa O. O. Tpapuuyn m dakropsr CaHKT-
ITeTepGyprckoro permoHa, onpefensaionye TeHAeHINN
COBPEMEHHOJI PeCTaBPallOHHON NMPaKTUKM NPU BOC-
CO3/TaHNY MAMATHUKOB apXUTEKTYpbl // BeCTHUK rpax-
IDaHCKUX MHXeHepoB. 2020. Ne 2 (79). C. 38-44.

Kniouesvie cnosa: BoccosfaHue, NaMATHUK, TPagu-
Ly, KynIbTypa, apXMTEKTYpHas Cpefa, pervoHaIbHbIE
(baKTOpbl, CTpaTeTVst COXPAHEHMAL.

PaccMOTpeHbI MCTOPMYECKM CIOXKMUBIIMECA W BbIAB-
JIEHHbIe B COBPEMEHHON IPAKTMKE IMOJXOMbI K PecTaB-
PalMOHHO [eATETbHOCTU U IPOEKThI BOCCTAHOB/ICHNA
IaMATHUKOB ApPXUTEKTYpPbl, XapakTepHble i CaHKT-
I[TeTepOyprcKoro peruoHa, ero TPafULIiL, KyIbTypbl, MEH-
TanbHOCTU. JlaHa OLleHKa POMM JIEHMHIPAJCKONM LIKOJIBI
pecTaBpaTOpOB B COBPEMEHHON PeCTaBpaIlIOHHOM MPaK-
THKe I ee BJIMsIHMEe Ha OCHOBHBIE acrieKThI [leTepOyprckoi
CTpaTeruy COXpaHeHMs KyIbTypHOro Hacnegus. Ompepe-
JIeH PsJ} PETMOHAIbHBIX (PaKTOPOB, IIOJIO>KEHHBIX B OCHO-
BY JIeATEbHOCTH 110 BOCCO3/JAHMIO TaMATHUKOB apXUTeK-
TYPBI ¥ YIUTBIBAIOIIVX TTyOOKIE ICTOPUKO-KY/IbTYPHbIE
TpafULuM, HPUPOFHO-KIUMATUUECKNE OCOOEHHOCT,
colManbHO-eMorpaduiecKie XapaKTepUCTUKIL.

Ta6m.: 1. bubnuorp.: 15 Ha3B.

Chainikova O. O. Traditions and factors of the
St. Petersburg region that determine the trends
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of modern restoration practice at reconstruction
of architectural monuments. Vestnik grazhdanskikh
inzhenerov - Bulletin of Civil Engineers, 2020, no. 2 (79),
pp- 38-44.

Keywords: reconstruction, monument, traditions,
culture, architectural environment, regional factors,
conservation strategy.

This study examines the currently used approaches
and methods of restoration work on the monuments of
architecture, which have been established during the
historical period of St. Petersburg existence and which
are used in the daily practice of restoration activities,
characteristic for the St. Petersburg region, its traditions,
culture and mentality. The role of the Leningrad school
of restorers in the modern restoration practice and its
influence on the main aspects of the St. Petersburg strategy
of cultural heritage preservation has been estimated.
A number of regional factors have been identified as the
basis for the restoration of architectural monuments,
taking into account deep historical and cultural traditions,
natural and climatic features, and socio-demographic
characteristics.

YIK 711:656.2

DOI 10.23968/1999-5571-2020-17-2-45-50

Illecmepos E. A., Kamoxnouwi H. A., Jlocun JI. A.
AxTyanbHOCTb Hay4yHOro Hacnegusa M. C. @uinenbcoHa
V1A pelIeHNs 3a/5a4 TPAHCIIOPTHOTO IVTAHMPOBAHILA //
BecTHMK TpaKFaHCKMX MH>KeHepoB. 2020. Ne 2 (79).
C. 45-50.

Kntouesvie cnosa: M. C OuiienbcoH, Teopus paccese-
HI, KpUBasi paccelieHysl.

PaccmatpuBaerca Hayynoe nHacnenme M. C. On-
LIe/IbCOHA, M3YYaBIIEr0 3aKOHOMEPHOCTU TOPOJICKOTO
pacceneHuss NPUMEHMTETbHO K peIIeHUI0 IIpaKTude-
CKMX 3a/jad Pa3BUTHUA TPAHCIOPTHBIX CUCTEM TOPOLOB.
IIpoBeieH aHaIM3 TeOpUM pacceleHNs, paspaboTaH-
Hot M. C. OuienbCcOHOM, a TaKXe CpaBHEHUe IIpef-
JIOXKEHHOU UM «KPUBOII pacceneHus» ¢ rpadukamiu, mo-
JTy4eHHBIMM IpPYU pacdyeTax C IIOMOIIBI0 COBPEMEHHBIX
MHPOPMAIVIOHHO-IIPOrPaMMHBIX KOMIUIEKCOB IIO IIPO-
THO3MPOBAaHNIO TPAHCIOPTHOTO CIIPOCAa M MHTEHCWB-
HOCTY TIOTOKOpachpesienienus. [logTBepKieHa aKkTyab-
HOCTb ¥ IPMMEHVMMOCTD JaHHOI TeOpUY B COBPEMEHHBIX
YC/IOBUAX.

Vin. 2. Tabn.: 1. bubmmorp.: 15 Hass.

Shesterov E. A., Kalyuzhnyi N. A., Losin L. A. The
relevance of the scientific heritage of M. S. Fishelson
for solving problems of transport planning. Vestnik
grazhdanskikh inzhenerov — Bulletin of Civil Engineers,
2020, no. 2 (79), pp. 45-50.

Keywords: M. S. Fishelson, city settlement theory,
settlement curve.

The paper considers the scientific heritage of
M. S. Fishelson, who studied the regularities of the city
settlement system in regard to the practical task of the
city transportation system development. There has
been carried out an analysis of the settlement theory
developed by M. S. Fishelson, as well as a comparison
study of the «settlement curve» proposed by the scientist
with the graphs obtained during calculations using
modern information software complexes for predicting
transport demand and traffic flow distribution intensity.
The relevance and applicability of this theory in modern
conditions has been substantiated.

YK 624.04, 004.94
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Iapunos A. V., IIamxun II. A. MeToguka pacdera
Y370B CTa/IbHBIX KOHCTPYKIMIA Ha CeliCMITYecKoe BO3-
meiictBue // BeCTHMK TpaKJaHCKMX MH>XeHepos. 2020.
Ne 2 (79). C. 51-59.

Kntouesvie cnosa: pacyeT y3oB, pacyeT Ha ceficMuye-
CKO€ BO3JIeNICTBIE, CTaTbHble KOHCTPYKIIUN.

IIpenmoykena MeToAMKa pacyeTa Y3JOB CTalbHbBIX
KOHCTPYKIIUII 1O pe3ynbTaTaM pacyeTa CTalbHON KOH-
CTPYKUMM B LE€IOM Ha CEICMUYECKOE BO3JIENCTBIE
JIMHENHO-CIIEKTPaJbHbIM MeTOJOM. MeTofiMKa Mo3BO-
JIIeT JOCTUYDb PAaBHOBECHA NPUNIOKEHHBIX K Y371y CUI U
MOMEHTOB, IIpM 3TOM IIpefie/ibHble 3HaYeHMs BHYTpEH-
HUX yCUJINIA, TTOJTy9aeMble IO IIPENIOKEHHON METOMIMKE,
COOTBETCTBYIOT BHYTPEHHMM YCUIVAM, BBIYMCTIAEMbIM
COTITIACHO JIeMICTBYIOIM HOPMaM.

Vin. 2. Tabn.: 3. bubmmorp.: 12 Hass.

Garipov A. I, Pyatkin P. A. Seismic analysis method
of steel structures connections. Vestnik grazhdanskikh
inzhenerov - Bulletin of Civil Engineers, 2020, no. 2 (79),
pp. 51-59.

Keywords: connection analysis, seismic analysis, steel
structures.

The article presents a technique of calculating steel
structures connections taking into consideration the
results of seismic analysis of steel structure carried out by
linear spectral method. This technique allows reaching
the equilibrium of forces and moments applied to the
connection, wherein extreme internal forces’ values
received correspond to the internal forces’ values obtained
according to the currently valid acting construction codes.

VIK 624.072.2.014.2-415

DOI 10.23968/1999-5571-2020-17-2-60-67

Cmupros M. O. CoBeplIeHCTBOBaHIE METORVIKI
ompefielieHNA PeRyIVPOBAHHBIX Ce€YeHUIl CTep>KHell
¥3 XONONHOTHYTBIX Npoduieil IpU OgHOIapaMeTpu-
YeCKOM 3arpy>KeHun // BeCTHUK IpaKIaHCKUX MHXKeHe-
poB. 2020. Ne 2 (79). C. 60-67.
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Kntoueevie cn106a: TOHKOCTEHHbIE XOJOJHOTHYTbIE
npodun, IPOYHOCTD, PEAYKLMA CedeHs], aBTOMATI3a-
LM pacyeTa.

ITpenmaraeTca  ycoBepUIEHCTBOBaHHAsA  METO[MKA
onpefieNneHNA PEAYKUMM B CEYEHUAX XONOJHOTHYTBIX
TOHKOCTEHHBIX NpouIeil, O3BOMA0IAs YIPOCTUTD U
aBTOMAaTU3MpPOBATh NPOIecC pacyeTa A KOHKPETHBIX
cevyeHmit. J[aHHDBLT I[OOXOH MpeAIoaaraeT HeoOXOmu-
MOCTb 3aJJaHVA IMIIDb ICXOGHBIX JAHHbIX, @ BEChb IIPOLecC
pacyeTa IPOMUCXOAUT B aBTOMATU3UMPOBAHHOM PEXIUME,
YTO MO3BOMIAET 3HAYUTETBHO CHU3UTD €T0 TPYHFOEMKOCTb.

Vin. 7. Tabn.: 6. bubmmorp.: 11 Hass.

Smirnov. M. O. Improving the methodology for
determining reduced cross-sections of rods from cold-
formed profiles at one-parameter loading. Vestnik
grazhdanskikh inzhenerov — Bulletin of Civil Engineers,
2020, no. 2 (79), pp. 60-67.

Keywords: thin-walled cold-formed profiles, strength,
reduced cross-section, automation of calculation.

The paper presents an improved methodology for
determining the reduction in sections of cold-formed thin-
walled profiles, which allows simplifying and automating
the calculation process for specific sections. This approach
implies the necessity to specify only the initial data, and
the entire calculation process takes place in the automated
mode, which can significantly reduce its complexity.

YIK 624.012.04

DOI 10.23968/1999-5571-2020-17-2-68-74

Macnennukos A. M., Kobenes E. A., Macnennu-
ko8 H. A. Pemenue 3agaq ycTOIYMBOCTY METOIOM KO-
HEYHBIX 371eMEeHTOB // BeCTHUK Ipak[JaHCKMX MHXKeHe-
poB. 2020. Ne 2 (79). C. 68-74.

Kntouesvie cnosa: ycToMIMBOCTD, cTepKHU, MKO.

[IpennaraioTcss HOBbIe (YHKIMM, OIMCBHIBAIOIINE
neOopMIPOBAHHOE COCTOSIHME CTepXKHell IpHU IoTepe
YCTOMYMBOCTH JJIA BYX TUIIOB CTEP>KHEN C pa3IMIHBIMU
TPaHMYHBIMU YCOBMAMU. A pelneHMA 3ajad yCTOM-
YMBOCTY C YMC/IOM KMHEMATUYeCKOil HeOolpefeMMOCTI
6oree IBYX peKOMEHJIyeTCs CBOIUTD pelleHNne K Xapak-
TEpUCTUYECKOMY YPaBHEHUIO C IIOCTENYIOIUM UCIIONb-
30BaHIEM BbIUMCIUTEIbHBIX IIPOTPaMM C MaTpPUIHBIMU
onepauuamu. C 3TOV IIe/NbI0 A IPUHATHIX (YHKINI
TIOCTPOEHBI MAaTPUIIA XKECTKOCTM M MaTpUIla IOTeHIIMana
Harpysku. Ilo mpumepy ¢ Knaccu4eckuM MeTOHOM IIepe-
MEIeHNIT /IS YIIOMSIHYTBIX CTep>KHell coCTaB/eHa Tab-
JMIIA peaKLNil B JOIOTHUTENbHBIX CBA3SAX OT €IMHINYHBIX
nepeMelenuii. IIpuBeieHO HECKONBKO MPUMEPOB, IOKa-
3BIBAIOIVX JIOCTATOYHO ONM3KME Pe3y/NbTaThl K Pe3yiib-
TaraM pacdera C IIOMOIIbI0 TabGINI] TPaHCIEHIEHTHBIX
byHKIuIL.

Vn. 3. Bubnuorp.: 14 HasB.

Maslennikov A. M., Kobelev E. A., Maslennikov N. A.
Solution of sustainability tasks by finite element
method. Vestnik grazhdanskikh inzhenerov - Bulletin
of Civil Engineers, 2020, no. 2 (79), pp. 68-74.

Keywords: stability, rods, FEM.

New functions are proposed to describe the deformed
state of rods upon loss of stability for two types of rods with
different boundary conditions. To solve stability problems
with a kinematic uncertainty number of more than two,
it is recommended to reduce solution to a characteristic
equation with the further use of computer programs with
matrix operations. For this purpose, a stiftness matrix and
potential loading matrix were developed for the adopted
functions. Following the example of classical displacement
method for the mentioned rods, there was developed
a table of reactions for single displacements. Several
examples are given that illustrate fairly close results to the
exact solutions.

YIK 539.4

DOI 10.23968/1999-5571-2020-17-2-75-81

Cmupros B. 1., Buowwenkos C. A., Maiiep C. C. Ycra-
JIOCTHOe paspylleHye Ganky ¢ BHYTPeHHeil monepey-
HOJi TPeIMHON NpyY MHOTOLMKIOBOM Harpy»xeHun //
BecTHUK TrpakgaHCKUX MHXeHepoB. 2020. Ne 2 (79).
C. 75-81.

Kntouesvie cnosa: Kpyropas TpellMHa, KpUTUUIeCKasd
Harpyska, IIPOYHOCTD, YCTAJIOCTHOE paspyllueHune, u3rno
0asiKy, ypaBHEHIe POCTa TPEIINHBDL

PaccmarpuBaercst 6ajka Ha CIUIOIIHOM YIIPYTOM OCHO-
BaHUM C BHYTPEHHEN IIONEPEYHON TPEMIMHON KPYTOBOTO
ouepranus. Ilomepeunoe cedenne 6Gaaxy mmeeT Gopmy
HepaBHOIIONIOYHOTO AByTaBpa. bamka mopsepraerca MHO-
TOKPaTHOMY BO3JIEMICTBUIO COCPEROTOYEHHON cubl. ITpen-
JlaraemMas pacyeTHasg CXeMa CIY>XWUT [ ONpefeneHNna
LVKTITIECKON TPOYHOCTH SKe/IE3HOTOPOKHBIX PETbCOB 1
YCTAHOBJIEHM TIEPHOAMYHOCTI UX npoBepku. [lorydyeHo
KIHETUYEeCKOe YPaBHEHNe POCTa TPELVHBDL, M JaHa OLeH-
Ka JIOITYCTMMOTO KOMMYeCTBa IVKIIOB. Taroke OlleHNBaeTCsA
KPUTHYECKasA Harpy3Ka IIpM OHOKPATHOM CTaTNYeCKOM
Bo3fieiicTBuu. [lomydeHHbIe pe3ynIbTaTbhl COIOCTABIIEHBI
C MMEIOLMMICA 3KCIIepYMEHTATbHBIMY JaHHBIMIUL.

Vin. 3. Tabn.: 2. bubmnorp.: 15 Ha3ss.

Smirnov V. I, Vidyushenkov S. A., Maier S. S. Fatigue
fracture of the beam with an internal transverse crack
under multicycle loading. Vestnik grazhdanskikh
inzhenerov - Bulletin of Civil Engineers, 2020, no. 2 (79),
pp. 75-81.

Keywords: circular crack, critical load, strength, fatigue
fracture, beam bending, crack growth equation.

The article considers the beam on a solid elastic
foundation with an internal transverse crack of circular
shape. The cross-section of the beam has the form of an
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uneven I-beam joist. The beam is exposed to multiple
effects of concentrated force. The proposed calculation
scheme is aimed at determining the cyclical strength of
the railway rails and specifying the inspection interval.
The kinetic equation of crack growth has been obtained
and the allowable number of cycles has been specified. The
critical load with a single static impact is also assessed. The
results are compared with the available experimental data.

YK 624.042.8

DOI10.23968/1999-5571-2020-17-2-82-84

Topmocos E. A., Konosanos A. IO. Pacyer funammye-
CKUX XapaKTepUCTUK TelIeBU3MOHHOI Gamrnu // Becr-
HIIK TPOXXJAaHCKUX MH>KeHepoB. 2020. Ne 2 (79). C. 82-84.

Kniouesvte cnosa: mynmbcauus BeTpa, GopMa odepra-
HUA Te/IeBU3VMOHHON OalllHM, IMHAMMUYECKIe XapaKTepu-
CTHKIL.

PaccmoTpen pacyeT AMHaAMMYECKMX XapaKTepPUCTUK
Te/IeBU3MOHHOI OalIHY, O BEPXKEHHO JIelICTBUIO ITy/Ib-
canum BeTpa. Bapbuposanuce dopma odepraHus Oaii-
HI, a TaK)Ke MaTepuan KOHCTPYKINM, 3aTeM IPOBOAVIICA
pacder 1oj Iy/lIbCAllMOHHOM BETPOBOM HAarpysKoi Ipu
IMOMOIIM BBIYMCANUTENHBHOTO KoMmnekca SCAD++.

V. 2. Tabn.: 2. Bubmuorp.: 4 Ha3s.

Tormosov E. A., Konovalov A. Yu. Calculation of
dynamic characteristics of a television tower. Vestnik
grazhdanskikh inzhenerov - Bulletin of Civil Engineers,
2020, no. 2 (79), pp. 82-84.

Keywords: wind turbulence, the television tower
outline shape, dynamic characteristics.

The paper considers the calculation of dynamic
characteristics of a television tower exposed to wind
pulsation. During the investigation, the tower outline
shape was changed, as well as the material of the structure,
then it was subjected to the wind load using the SCAD ++
computer complex.

YIK 624.07

DOI 10.23968/1999-5571-2020-17-2-85-94

Yenunxo C. O. PacueT cranexene3o6eTOHHOI 6aIKn
NP MTHOBEHHOM 3arpy>KeHUM C y4eTOM HeTMHEIHO-
CTHM MaTPaMMBbI €-0 6eToHa // BecTHMK IpakAaHCKUX
uHKeHepoB. 2020. Ne 2 (79). C. 85-94.

Kmouesvie cnosa: crajmexene3o6eToHHast OajiKa, Heu-
HeJHOCTb fedopMupoBaHis 6eToHa, popmyna CapmKuHa.

PaccMoTpeHbI BOIIPOCHI pacyeTa CTajexene300eToH-
HBIX 6aJIOK C y4eTOM HeIMHEeITHOI IuarpaMMbl 6eTOHa Ha
ocuose ¢opmynel CapmxnHa. Beincana B sIBHOM Bufie
HeIMHENHAsA CUCTeMa YPaBHEHMIA [ OIpeje/eHus
KPVMBV3HBI U HEMTPAIbHON OCH, KOTOPas pelaeTcs Ymc-
nenHo. Ilony4eHs! sBHbIE BbIPAXKEHNA JI7IA ONpENe/IeHNA
APYIUX PacUeTHBIX BETUYNH, HEOOXOAMMBIX IIPU HIPOEK-
TUPOBAHMY CTajlexene300eToHHbIX OamoK. [IpuBeneHs

4yCiIeHHble IpuMepbl. [IpoBeeH aHanmu3 ydeTa HeJInHet-
HOCTJ B CPABHEHW C JIVHEHBIM PacIeTOM.
V. 5. Tabn.: 3. Bubmmorp.: 12 Ha3B.

Chepilko S. O. Calculation of steel-reinforced
concrete beam for instant loading taking into account
the non-linearity of the concrete diagram e-o. Vestnik
grazhdanskikh inzhenerov — Bulletin of Civil Engineers,
2020, no. 2 (79), pp. 85-94.

Keywords: steel-reinforced concrete beam, nonlinearity
of concrete deformation, the Sargin formula.

Issues of calculating steel-reinforced concrete beams
are considered taking into account a nonlinear concrete
diagram based on the Sargin formula. The nonlinear
system of equations for determination of curvature and
neutral axis, which is solved numerically, is written in
explicit form. Explicit expressions for determination of
other calculated quantities needed for design of steel-
reinforced concrete beams are derived. Numerical
examples are given. The analysis of accounting nonlinearity
in comparison with the linear calculation is carried out.

VK 624.154
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E¢umos B. O. IKcnepuMeHTaNnbHas OLEHKA CIBM-
TOBOII OCafiKy GypoBbIX ¥ 3a0MBHBIX cBaii // BecTHMK
rpaXJaHCKNX MHXXeHepoB. 2020. Ne 2 (79). C. 95-99.

Kniouesvle criosa: casi, MpocKab3bIBaHNe, CIBUTOBAS
0CaJKa, MCIbITAHNUSA TPYHTOB CBAsIMIL.

[IpennoxeH MeTOf, 9KCIIEPUMEHTATbHON —OLEHKU
BE/IMYMHBl C/IBUTOBOI OCAfKM IO Pe3y/IbTaTaM WCIIbI-
TaHUSA TPYHTOB HATypHOU cBaeil. OlleHeHa CHBUTOBas
ocajka [jIsi Hambojee PaclpOCTPAHEHHBIX TUIIOpPasMe-
POB CBail, BBIIIOJIHEHHBIX 110 Pa3/IMIHBIM TEXHOIOTVSIM B
Pas3MYIHBIX TPYHTOBBIX YCIOBUAX (B 0OIeil CIOKHOCTHI
157 cBait). BelsB/IeHa saMnupudecKast 3aBYICUMOCTD BeJ-
YMHBI CABUTOBOI OCAfiKM OT FeOMETPUUECKUX Iapame-
TPOB CBall ¥ TEXHO/IOTUY M3TOTOB/ICHIIS.

Vin. 3. Tabn.: 2. bubmmorp.: 13 Ha3Bs.

Efimov V. O. Experimental evaluation of pile
distortion settlement of boring and driven piles. Vestnik
grazhdanskikh inzhenerov — Bulletin of Civil Engineers,
2020, no. 2 (79), pp. 95-99.

Keywords: pile, slip, distortion settlement, static pile test.

The article proposes a new method for experimental
evaluating of the pile distortion settlement value based
on the results of static soil tests with a production pile.
Evaluation of the pile distortion settlement value has been
carried out for the most common dimensions and types
of piles which were made using various technologies in
different soil conditions (the total number of 157 piles).
There has been revealed an empirical equation of the value
of pile distortion settlement in dependence on the geometric
parameters of piles and manufacturing technology.
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YIIK 69.05

DOI 10.23968/1999-5571-2020-17-2-100-108

Bonosuux H. C., [Jemudenxo O. B., Kasaxos B. A.,
Tawkos II. B. Hay4yHO-TeXHIYECKOE CONPOBOXKIEHIIE
IpU CTPOMUTENBCTBE M SKCIUIYaTallMM KYIBTYPHO-
CIOPTUBHOTO COOPY>KeHMA // BecTHMK TIpakJaHCKMUX
uHKeHepoBs. 2020. Ne 2 (79). C. 100-108.

Knwuesvie OOIbIIEIIPOTIETHOE ~ COOPYIXKe-
HUe, aHaIN3 KOHCTPYKTMBHBIX PEUIEHNII COOPY>KeHNs,
HayYHO-TEXHNYECKOe COMPOBOXKMIEHNE CTPOUTENTbCTBA
U 9KCIUTyaTal[iM COOPY>KEHUA.

[TpoaHamM3upoBaHa aKTyajabHas MpobreMa HayqHO-
TEXHUYECKOTO COIPOBOX/EHMS YHUBEPCATbHOTO 6ONb-
LIETIPOJIETHOTO COOPY>KeHMu:A, Bo3Bopyumoro B I. Hedre-
JoraHcke. PaccMOTpeHo 11 poaHamM3pOBaHO IIPOEKTHOE
pelieHne coopyxeHns. [IpuBeneHo HaydHO-TeXHIYECKOE
COIIPOBOXKJEHME B IIpoliecce BO3BENIEHN COOPY>KEeHUA U
mpu ero akcrryaranyn. [logo6paHbl U peKOMeHJOBAHBI
IpuOOPBI € UCIOIb30BAHIEM HEPA3PYIIAIINX METOLOB
KOHTPOJIA B IPOIIeCCe CTPOUTENBCTBA, CUCTEMa ITOCTIeNO-
BaTe/bHbIX JeVICTBUII M 3TANOB NPU SKCIUTyaTanuy. Ma-
Tepuasbl CTaTby NO3BOJIAIOT IVIAHNMPOBATh HATypHbIE 13-
MepeHNs Ha 00beKTe IIPU ero CTPOUTEIbCTBE U IKCIUTYa-
TAlM U ABJISIOTCS OCHOBOI JIa/IbHEMIINX UCCIeJOBAHMIA.

Wn. 3. Ta6n.: 3. Bubnuorp.: 25 Ha3B.

cnosa.

Volovnik N. S., Demidenko O. V., Kazakov V. A.,
Gashkov P. V. Scientific and technical support at the
construction and operation of cultural and sports
facility. Vestnik grazhdanskikh inzhenerov - Bulletin of
Civil Engineers, 2020, no. 2 (79), pp. 100-108.

Keywords: large-span structure, analysis of structural
solutions of the structure, scientific and technical support
of construction and operation of the facility.

The article is devoted to the actual problem of scientific
and technical support of the universal large-span structure
being built in Nefteyugansk. The design solution of the
structure is considered and analyzed. During erection and
operation of the structure, scientific and technical support
has been provided. Instruments using non-destructive
methods of inspection during construction have been
selected and recommended, a system of sequential actions
and stages during operation has been formed. The materials
of the article allow planning in-kind measurements on the
site during its construction and operation and may be the
basis of further research.

YK 539.4

DOI 10.23968/1999-5571-2020-17-2-109-116

Kasakoe IO. H., Hosukosa K. A., Maxapuose I. ]].
OnTumMusanus BbI6Opa M yCOBepHIEHCTBOBAHIE TeX-
HOJIOTMM YCTPOIICTBA TEIUIBIX MOIOB // BecTHMK rpax-
IBaHCKUX MHXeHepoB. 2020. Ne 2 (79). C. 109-116.

Kniouesvie cnosa: oronnenne, TeIIblii O, INIALIEPUH,
MOHTaX.

PaccmoTpeHBl BCe BO3MOXKHBIE BapMAHTBI OTOIIIE-
HIA JoMa TeIIbIMU 1Tos1aMu. ITpoBefieH aHanus u pacder
KaXKJ[OJ CUCTEMBI C BBIAB/IEHMEM CUIBHBIX M CTAOBIX CTO-
poH. Ha ocHoBe aHanmusa BbIOpaH caMblii 9KOHOMUYECKH
BBITOJHBIIT ¥ 9KOTOTMIHBIIT CIIOCO6 OTOIIEHNST, KOTOPbII
MO>KHO JCIIOTTb30BaTh ITOBCEMECTHO. ABTOpaMm paspa-
60TaHa TeXHOIOT s IPUMeHEHNMs TEIUIBIX ITOJIOB C T/INIe-
PUHOM, KOTOpasl MMeeT BBICOKMII yPOBEHb TEXHOIOTMY-
HOCTH, IIPOCTOTHI M IOCTYIIHOCTM IIPY MOHTaXKe M 9KC-
IUTyaTal M B T€YE€HME BCETO YKM3HEHHOTO IIMKIIA.

Vin. 9. Tabn.: 8. bubmmorp.: 12 Ha3s.

Kazakov Yu. N., Novikova K. A., Makaridze G. D.
Optimization of selection and technology improvement
for under floor heating design. Vestnik grazhdanskikh
inzhenerov - Bulletin of Civil Engineers, 2020, no. 2 (79),
pp. 109-116.

Keywords: heating, under floor heating, glycerin,
installation.

The paper considers all possible options for
providing homes with under floor heating. An analysis
and calculation of each system is carried out, with the
identification of strengths and weaknesses. Based on
the analysis, there is chosen the most cost-effective and
environmentally friendly heating method which can be
used everywhere. A new technology developed by the
authors for using of floors with glycerin is substantiated,
which has a high level of manufacturability, simplicity and
affordability during installation and operation throughout
the life cycle.

YK 69.009, 69.003, 69.057

DOI 10.23968/1999-5571-2020-17-2-117-122

Kysvmuna T. K., XKepe6uuxos JI. B., Kosanenxo A. A.,
Ckydapy @. M. UccnemoBaHme BO3MOXKHOCTH THIIN-
3a0MM CYIIEeCTBYIOLIIUX NPON3BOACTBEHHDBIX 3[IaHMIL,
PaCIIONIOKEHHBIX B HEMCIIONb3yeMbIX IPOMBIIIIEHHBIX
30HaxX ropoga MockBbl // BeCTHUK Ipa’k[JaHCKUX MHKe-
HepoB. 2020. Ne 2 (79). C. 117-122.

Kniouesvie cnosa: IpOMBIIIEHHAsA 30HA, NPENIpPU-
ATUS JIETKOM U TsDKENION IIPOMBIIUIEHHOCTH, Iepelpo-
¢bunpoBaHe IPOU3BOLCTBEHHBIX 3[JAHNUIT, PEKOHCTPYK-
VIS, TUIM3aLnA 3aHNIt.

[IpoBesien aHa/MM3 CYIECTBYIOIUX HEMUCIIONb3YEMbIX
IPOMBIIITIEHHBIX 30H ropofia MockBbl. B kaxgoM okpy-
re BBIABJIEHO KOJIMYECTBO 3[AHUI ¥ COOPYXKEHUII, pac-
HOJIOYKEHHBIX B IIPOMBIIIIEHHBIX 30HAX, OIpefe/IeHbl NX
HepUORbl CTPOUTENIbCTBA, OOBEMHO-IUIAHMPOBOYHBIE 1
KOHCTPYKTVBHBbIe pemteHys. [IpennoskeHo pasaennts cy-
IeCTBYIOIME 3[JaHNUA M COOPYXKEHUA IPOMBIIIIEHHOTO
¢donga Mockssl Ha deTbIpe Tuia. K xaxxgomy tumy ompe-
TeeHbl KpUTEPUM M JJaHBI PEeKOMEHJALMN Ha IpefMeT
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BO3MOYXHOCTV/HEBO3MOXXHOCTH [JAJ/IbHEIIIIIETO IIEPENpo-
GuUIMpOBaHYsI IPY PEKOHCTPYKIIUNL.
V. 1. Tabm.: 2. Bubmmorp.: 10 HasB.

Kuzmina T. K., Zherebchikov L. V., Kovalenko A. A.,
Scudar E M. Study of the type standardizing possibility
in regard of the existing production buildings located
in unused industrial zones of Moscow. Vestnik
grazhdanskikh inzhenerov — Bulletin of Civil Engineers,
2020, no. 2 (79), pp. 117-122.

Keywords: industrial zone, enterprises of light and
heavy industry, repurposing of industrial buildings,
reconstruction, type standardizing of buildings.

The article presents an analysis of the existing unused
industrial zones of Moscow. In each district, there was
revealed a certain number of buildings and structures
located in industrial zones, the construction periods
of these buildings have been specified, space-planning
and structural solutions have been determined. The
authors propose to standardize the existing buildings
and structures of the Moscow industrial fund dividing
them into 4 types. For each type, criteria are defined
and recommendations are given for the possibility or
impossibility of further repurposing after reconstruction.

YIK 69.002.5

DOI 10.23968/1999-5571-2020-17-2-123-131

Ilapmanos B. B., Mamaes A. E., Cumanxuna T.JL,
Bpaiina H. B., Pomanosuu M. A., Ocunenxosa M. I
IKcIpecc-MOHNUTOPYUHT TEXHIIECKOTO cocros-
HUA OallleHHOTO KpaHa Ha OCHOBE NHTETrpanbHO-
mudpdepeHaNbLHOTO MoAXoxa // BecTHUK rpaxjaH-
CKUX MHXeHepoB. 2020. Ne 2 (79). C. 123-131.

Kntouesvie cnosa: TexHu4eckoe cOCTOsIHME OalIeHHO-
ro kpaHa, gedexrsl, TCOK, nHpopManoHHas MOJeb,
udposbie TexHomornu, BIM-TexHOMOIMs, MHEKC TeX-
HIYeCKOTr0 COCTOSIHMS OallIeHHBIX KPAHOB, MHTETPATbHO-
mudepeHnanbHbI TOFXO.

I[IpencTaBieH MeTof, pacdyeTa TeXHUMYECKOTO COCTOsA-
HMs GallleHHOTO KpaHa Ha OCHOBE KOMIIIEKCHOTO MO-
HUTOPMHIA MEXaHN3MOB IIOZBEMHOTO COOPY>KEHUs C
UCIONb30BaHMeM 1m¢poBoil Mogemu. Vcrmonb3oBaHue
MHQOPMALVOHHBIX TEXHOJIOTMII IO3BOJISIET I10-HOBOMY
B3I/IIHYTb Ha BOIIPOCHI obecredeHus 6e30MmacHON 9KC-
[UTyaTaluy TPY3ONOABEMHBIX MeXaHU3MOB. braro-
Hapsi IPUMEHEHMI0 MAHHBIX TEXHOJIOIMII MpeiIoXKeH
Ka4eCTBEHHO HOBBII METOJ pacyeTa TeXHWIECKOTO CO-
CTOsIHMs OallleHHBIX KPaHOB Ha OCHOBE MHTETPaNbHO-
nuddepeHINaTbHOrO MOAXOAA, KOTOPBI YYUTBIBAET
6aIpHbIe ITOKasaTe/n fe)eKTOB COITIACHO HOPMATUBHOI
IOKyMeHTaluy. BBeeHo MOHsTIE MH/IEKCa TEXHNYECKO-
ro cocrosiHus OamenHoro kpaHa (MTCOx) xak uHTe-
IPa/IbHOTO MOKa3aTesisl, OTPAXKAIoIIero ob1iiee COCTOsSHIE
Y37I0B 11 MEXaHM3MOB KpaHa. VIcronp3oBaHme nHpopma-

IIVIOHHOJ TEXHOJOIMM Il pacdeTa MHJEKCAa TeXHNYe-
CKOTO COCTOsIHMs GallleHHBIX KPAHOB fjaeT BO3MOXXHOCTD
MHTETPUPOBATh T€OMETpUYECKIe ITapaMeTpsl GalleHHO-
rO KpaHa U MaTeMATUYeCKUIT aITOPUTM [/ISI UX OLEHKIL,
B pe3y/IbTaTe 4ero JOCTUraeTcsi KOMMYeCTBeHHas OLleHKa
nedexToB, 06pa30BaBLINXCS BO BpeMs 9KCIITyaTarym 6a-
IIEHHBIX KPAHOB.
Vin. 2. Tabn.: 1. bubmmorp.: 31 Hass.

Sharmanov V. V., Mamaev A. E., Simankina T. L.,
Braila N. V., Romanovich M. A., Osipenkova I. G. Express
monitoring of technical condition of tower crane
on the basis of integral-differential approach. Vestnik
grazhdanskikh inzhenerov - Bulletin of Civil Engineers,
2020, no. 2 (79), pp. 123-131.

Keywords: technical condition of tower crane, defects,
TCltc, information model, digital technologies, BIM-
technology, technical condition index of tower cranes,
integral-differential approach.

The article presents a method for calculating the
technical condition of the tower crane on the basis of
integrated monitoring of the mechanisms of the lifting
structure using a digital model.The use of information
technologies allows to take a new look at the issues of
ensuring the safe operation of lifting mechanisms. Due to
the application of these technologies, a qualitatively new
method of calculating the technical condition of tower
cranes on the basis of an integral-differential approach,
which takes into account the score of defects, according to
the regulatory documentation, is proposed. The concept
of the technical condition index of the tower crane
(TClItc), as an integral indicator reflecting the general
condition of the nodes and mechanisms of the crane,
is introduced. The use of information technologies to
calculate the technical condition index of tower cranes
makes it possible to integrate the geometric parameters of
the tower crane and a mathematical algorithm for their
evaluation, which results in a quantitative assessment of
defects formed during the operation of tower cranes.

YK 69.009.1

DOI 10.23968/1999-5571-2020-17-2-132-137

Houna A. @., Ipuzopves C. IO., Benuukun B. 3. Vic-
nonb3osanue BIM-tTexHonormii gia KOHTPONA Kade-
CTBa HPOEKTOB CTPOMTENbHOII WMHPPACTPYKTYpsI //
BectHUK rpakgaHCKUX MHXeHepoB. 2020. Ne 2 (79).
C. 132-137.

Kntouesvie cnosa: BIM-TexHomornm, KOHTPONIb Ka-
4ecTBa IIPOEKTOB, WHPpacTpykrypa, WHPOpMaLU-
oHHble cuctembl, momenb PPO (Product, Process, and
Organization), umxka PDCA (Plan-Do-Check-Act),
MOJIe/IbHO-OPMEHTHPOBAHHBII IOAXON K 0becredeHno
u koHTpoo KadecTBa (QA/QC).
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[TpoaHamusupoBaH ONBIT MCIONb30BaHUA UHPOPMA-
LIJIOHHOTO MofenyupoBanus spanmit (BIM) B mpoexTax
CTpouTenpHON MHGPACTPYKTYpbl. CTpOUTEIbHBIE KOM-
NaHuy BHeipAIT BIM-TexHOMIOrMN B CBOM IIPOEKTHI KaK
MHCTPYMEHT MHTerpauyu uHpopmanuyu ob ypoBHe Ka-
YecTBa B MPOLjecce CTPOUTENbCTBA. IpencTaBnen 0630p
JIUTEPATYPbI 110 MOZE/IbHO-OPMEHTNPOBAHHOMY ITOJXOY
Kk KoHTponw KadectBa (QC) m obecriedyeHnio KadecTBa
(QA), a Taxxxe MOfieNIb «IIPORYKT, IIPOLIeCC ¥ OpraHu3a-
uysi» (PPO) s yupaB/ieHus: KI04eBbIMHU STeMeHTaMM
ITAaHMPOBAHNA M YPOBHEM KadecTBa. IIpoBeneHHbIe aBTO-
paMu MCCNelOBAaHNA 110 MOJETbHO-OPMEHTUPOBAHHOMY
nopxony K QA/QC nmo3Bonunu 0603Ha4NTb IPOOIEMBL U
IpenATCTBUA 1A BHegpeHnsa BIM B cekTope cTpounTennb-
HOIT MHQPACTPYKTYpbL. Pe3y/IbTaTsl 9TOr0 MCCIETOBAHIIS
TI03BOJIAT IPOJIBUTATh U UCIONIb30BaTh BIM-TexHon0rMN
B NIPOEKTaX CTPOUTENbCTBA I YIPaBAeHNA KaueCTBOM:
3aKa3uMKM, apXUTEKTOPbI, MHXKEHePhI-CTPOUTENN, TOf-
PSAOYMKIY, MTOCTABIUKY U CYOIOAPSAIMKA HOIYYaT JO-
cTyn K 3D-Mopeny KOHTPOJIA KadyecTBa.

Vin. 2. Bubnmorp.: 5 HasB.

Yudina A. E, Grigoryev S. Yu., Velichkin V. Z. Using
of BIM technologies for quality control of construction
infrastructure  projects.  Vestnik  grazhdanskikh
inzhenerov - Bulletin of Civil Engineers, 2020, no. 2 (79),
pp. 132-137.

Keywords: BIM technologies, project quality control,
infrastructure, information systems, PPO (Product,
Process, and Organization) model, PDCA (Plan-Do-
Check-Act) cycle, model-oriented approach to quality
assurance and quality control (QA / QC).

The article analyzes the experience of using
Building Information Modeling (BIM) in construction
infrastructure projects. Construction companies are
introducing BIM technologies into their projects as a
tool for integrating information about the quality level in
the construction process. The article provides a review of
literature on model-oriented approach to quality control
(QC) and quality assurance (QA). The product, process
and organization model (PPO) for managing key elements
of planning and quality level is also considered. The study
made by the authors on a model-oriented approach to QA
/ QC has enabled to identify problems and obstacles to the
BIM implementation in the construction infrastructure
sector. The results of this study will allow further
promotion and use of BIM-technologies in construction
projects. Using BIM technologies for quality management,
all project participants, including customers, architects,
civil engineers, contractors, suppliers and subcontractors,
will have access to a 3D model of quality control.
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Anoponros P. B., Envkun b. I1. IloBblleHUe paBHO-
MEPHOCTI Harpy>XeHus JOPOKHBIX IOKPBITUII A
NPOJIEHNA UX CPOKOB CIYXKObI // BecTHUK rpaxpaH-
CKMX MHXeHepoB. 2020. Ne 2 (79). C. 138-144.

Kniouesvie cno6a: HepaBHOMEPHOCTb HarpyyKeHMA
HOKPBITHIL, JOPOXKHbIE OGIOMKETHI, CMeIleHIIe PasMeTKI,
3HaKU «AHTUKOJIes», KOJleeTecTep, Kpubas laycca.

YcraHOB/IeHa TIpo6/eMa HEOTHOPOJHOTO HarpyKe-
HIsA TOKPBITHI JOPOT KOJIecaMy aBTOMOOWIIEN!, TPUBOIS-
mias K 6bICTPOMY, B TeueHue 2-3 JieT, HOSABICHNIO KOJen
Ha JIOpOrax, 4TO yBeINYUBaeT HATPY3Ky Ha OIO/PKETHI JO-
POXXHBIX CEKTOPOB TOPOLOB, PETMOHOB 1 CTpaHbl. IIpen-
CTaBJIeH CaMblil Ma/o3aTpaTHbII CIOCOO IpOfIeHNs
CPOKOB CITy>XObI TOPOXKHBIX OfXJ — IepHofnMdecKoe
cmentenne monoc Hakara (IICITH), xotopsrii, mpoiips
9TAIIbl MCCTIEIOBAHNI, 9KCIIEPUMEHTA VI HayajIa ONbITHO-
IPON3BOJCTBEHHOTO BHEIPEHM, II0Ka He HaIlIesT MIMPO-
KOTo npyMeHeHu:. [IokazaHbl MaTepuasIbl MCCIeROBaHNIA
acanprobeTOHA Ha KoeeTecTepax, achanbToOOeTOHHBIX
HOKpPBITUII Ha II0/I0CAaX HAaKaTa M BHE MX KaK Hay4yHoe
060CHOBaHME MH)KEHEPHON WHHOBALMN. YCTAHOBJ/IEHA
OIITMMAJIbHAA C IIO3UIUN TEOPUN BEPOATHOCTEN BEeINIM-
Ha IepUOfMYIecKOro CMelleHMs pasMeTku. IIpemmoxenHo
akTuBHO TpuMeHATh Metof, IICITH Ha goporax ropozos,
PErMOHOB B PA3HBIX KIMMATHIECKIX 30HAX

V. 4. Bubnyorp.: 9 HasB.

Andronov R. V, Elkin B. P. Increasing the uniformity
of road surface loading to extend its service life. Vestnik
grazhdanskikh inzhenerov - Bulletin of Civil Engineers,
2020, no. 2 (79), pp. 138-144.

Keywords: heterogeneous loading of road surfacing,
road budgets, road markup offset, «Anti-Rut» signs,
rutting testers, Gaussian curve.

The study reveals the problem of heterogeneous loading
of road surfacing with vehicle wheels, which leads to the
rapid appearance of rutting on the road within 2-3 years
and increases the burden on the budgets of the road
sectors of cities, regions and the country. The most cost-
effective way of extending the service life of road surfacing
is presented, namely, periodic shifting of the rolling strips
(PSRS), which has passed the stages of research, experiment
and the beginning of pilot implementation, but it has
not yet found a wide application. The authors review the
materials of research on asphalt concrete on rutting testers,
asphalt concrete surfacing on the tracks and beyond them,
as a scientific substantiation for engineering innovation.
The optimal value of the periodic road markup offset is
determined from the point of view of probability theory. It
is proposed to actively apply the PSRS method on the roads
of cities and regions in different climatic zones.
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Acayn M. A., Caguynnun P. P Mopenu u anropurmbl
ONTHMM3ALUY NEPEeBO30YHOIO IPOoIecca TAKeI0Bec-
HBIX TPY30B C YY€TOM IpPMMEHEHUSA MHHOBAI[VIOHHBIX
CIICTEM KOHTPO/sA TPAHCHOPTHOI paGorsl // BecTHmk
IpaXXJaHCKUX HHXeHepoB. 2020. Ne 2 (79). C. 145-151.

Kniouesvie cnosa: MHTE/IEKTyaIbHasA MY/IbTUMOLAIb-
Has TPAHCIIOPTHAs CUCTeMa, CTpaTerusA TPaHCIOPTHON
CHCTEMBI, VTHHOBALIMOHHBIE CUCTEMbI KOHTPOJIA, IIepeBO3-
OYHBIII IIPOIIECC, CUMIIIEKC-METO]], TSKETIOBECHBIE TPY3bI.

PaccmoTpeHbl Mopeny M aarOpUTMbI ONTHMU3ALUN
[IepeBO30YHOTO IIPOIIeCcca TAXKETOBECHBIX IPY30B I I10-
BBIIIEHNMA UX 9D PEKTUBHOCTH TOCPENCTBOM MIHUMI3A-
UM pasMepa Bpefja aBTOMOOWIBHBIM JOPOTaM, a TaKxKe
paspaboTaHbl IpeIOKeHNs, I03BOJIAIONINE IOBBICUTD
3¢ (eKTMBHOCTD SKCIUIyaTallMy TPAHCIOPTHOTO KOM-
IUIeKCa C TIOMOIIbI0 BHEJPEHVS HHOBALMOHHBIX pellle-
HUJI IpY IUIAHMPOBAHUY IIEPEBO30YHOIO IIpolecca Ts-
YKEJIOBECHBIX I'PY30B.

Wn. 5. bubnmorp.: 15 Ha3B.

Asaul M. A., Safiullin R. R. Models and algorithms for
optimizing the transportation process of heavy loads
taking into account the use of innovative transport
control systems. Vestnik grazhdanskikh inzhenerov -
Bulletin of Civil Engineers, 2020, no. 2 (79), pp. 145-151.

Keywords: intelligent multi- modal transport system,
transport system strategy, innovative control systems,
transportation process, simplex method, heavy loads.

The article considers models and algorithms for
optimizing the heavy load transportation process in
order to increase its efficiency by minimizing the amount
of damage to motor roads. There have been developed
some proposals aimed at improving the efficiency of the
transport complex operation by introducing innovative
solutions in terms of planning the transportation process
of heavy loads.

YIK 656.051

DOI10.23968/1999-5571-2020-17-2-152-160

BGenewes [I. A. TIpoGmeMbl pasBUTHA POCCHITICKIX
MHTEIEKTYyalbHbIX TPAHCIOPTHBIX cucTeM // BecTHUK
TPaXAAHCKUX MHXXeHepoB. 2020. Ne 2 (79). C. 152-160.

Kntouesvie cnosa: MHTeNIEKTyabHas TPAaHCIOPTHAA
cucTeMa, ypOBeHb MHTE/UIEKTya/Ii3aLiu, IpoOIeMbl pas-
BUTUA, YT pelleHN .

PaccmarpuBaercss mMcTOpmMA pPasBUTUSA POCCUIICKUX
VHTE/UIEKTya/IbHBIX TpaHCIOPTHBIX cucteM (MTC) Ha ve-
TBIPEX YPOBHAX MHTEIEKTYaIM3alyM: OT IIPOCTEMIINX
9NIEKTPOMEXaHNYECKNX O CIOXKHBIX BCTPaMBaeMbIX CH-
cteM. CpaBHuBatoTca cuctembl Poccun, EBponst n CIITA
C TO3UIMM HOPMATVMBHO-IIPAaBOBOTO, TEXHMYECKOTO M
SKOHOMUYECKOro ypoBHell obecrnevyenns. Ha ocHoba-

HUJ CPAaBHEHNS IPVBEIEHHBIX CUCTEM 000CHOBBIBAIOTCS
npo6neMel paseutis poccuiickux VITC — pasposHeH-
HOCTb 1 Y3KOHAITPAB/IEHHOCTb. B KauecTBe HOBU3HBI JC-
CTIefOBAHVISI IIPEMIATAIOTCS PELIEHIsI IIPOOIeM pasBUTIs
poccmitcknx VITC.

Vin. 4. Tabn.: 2. bubmmorp.: 15 Ha3ss.

Beleshev D. A. Development problems of the Russian
intelligent transport systems. Vestnik grazhdanskikh
inzhenerov - Bulletin of Civil Engineers, 2020, no. 2 (79),
pp. 152-160.

Keywords: intelligent transport system (ITS), level of
intellectualization, development problems, solutions.

The article examines the history of development of
intelligent transport systems in Russian at four levels
of intellectualization: from the simplest electromechanical
systems to complex embedded systems; the systems of
Russia, Europe and the USA are compared from the
position of regulatory, technical and economic levels of
support. Based on the comparison analysis of the above
mentioned systems, the problems of the development
of intelligent transport systems in Russia (namely,
fragmentation and narrow focus of the existing systems)
are considered. As a novelty of the research, some solutions
are offered to the problems of Russian ITS development.

YK 343.148.63

DOI 10.23968/1999-5571-2020-17-2-161-167

Bpuvines 1. C., Esmioxos C. C. ViccemoBaHye conpo-
TUBJIEHNA KAaYeHUIO JIBYXKOJIECHBIX TPAaHCHOPTHBIX
cpencTB // BecTHMK TrpaXkfaHCKMX HuH>XeHepos. 2020.
Ne 2 (79). C. 161-167.

Kntouesvie cnosa: conpoTusieHne KadeHUIO, JBYXKO-
JIeCHO€ TPAHCIIOPTHOE CPEJICTBO, IOPOXKHOE ITOKPBITIE.

CompoTuBIeHNe KayeHMIO IIMHBI BeloCuIleia —
OCHOBHOIT (aKTOp, BIAMAOMINI Ha XapaKTePUCTUKN
IBYXKOJIECHOTO TPaHCIOpTa. VI3yyeHne cONpOTUBICHM A
KaueHMIO TTI03BOJIAET Ty4llle IIOHATD IIPeMMYIecTBa pas-
HBIX JI1aMeTpoB Kojec. IIocKkonbKy conpoTuBieHne Kade-
HUIO ABJIAETCA MOKasaTeieM IOBeleHNA TPaHCIOPTHOTO
CpeICcTBa Ha OIIpefe/IeHHON MEeCTHOCTH, eT0 MOXKHO pac-
CMaTpMBaTh KaK 0O'beKTUBHBIN TapaMeTp AJL1 CPaBHEHUA
XapaKTepUCTHUK ABYX pasMepoB Korec (26 u 29 AroiiMOB).
[lenplo JaHHOTO MCCIEHOBAHNUA OBIIO OLIEHUTH COIPO-
THUBJICHUE KA4eHMIO [ TOPHBIX BE/IOCUIICTOB, 3aBUCH-
1jee OT HECKO/IbKMX ITapaMeTPOB: inaMeTpa Kojleca, TUIIa
MECTHOCTY, MacChl BETOCUIIENNICTA, NABJIEHNUA B IIMHAX
¥ TUIIA TIOIBECKIA.

Vin. 3. Tabn.: 3. bubmmorp.: 20 Ha3Bs.

Brylev I S., Evtyukov S. S. Research of rolling resistance
of two-wheeled vehicles. Vestnik grazhdanskikh
inzhenerov - Bulletin of Civil Engineers, 2020, no. 2 (79),
pp. 161-167.
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Keywords: rolling resistance, two-wheeled vehicle,
road surface.

Rolling resistance of a bicycle tire is the main factor
that affects the characteristics of two-wheeled vehicles.
The study of rolling resistance allows better evaluating
the advantages of different wheel diameters. Since
rolling resistance is an indicator of the vehicle behavior
on a particular terrain, it can be considered an objective
parameter for comparing the characteristics of two wheel
sizes (26 and 29 inches). The purpose of this study was to
evaluate rolling resistance of mountain bikes, depending
on several parameters: wheel diameter, terrain type, cyclist
mass, tire pressure, and suspension type.

YIK 656.1

DOI 10.23968/1999-5571-2020-17-2-168-172

Boiimko A. M. MeToguka pacuyera CKOPOCTHOI Xa-
PAKTepUCTUKY OHOTPYOHOTrO aMopTH3aTopa // BectHuk
IPaXAAHCKUX MHXeHepoB. 2020. Ne 2 (79). C. 168-172.

Kniouesvie cno6a: aBTOMOOWID, IIITABHOCTH XO/a, aMOP-
TU3ATOP OFHOTPYOHBII, CKOPOCTHAS XaPAKTEePUCTHUKA.

V3noskeHa MeToAyKa pacyeTa CKOPOCTHON XapaKTe-
PUCTHKM OFHOTPYOHOTO TMAPOIHEBMATNYECKOIO aMop-
TU3aTOpa, pa3paboTaHHAsE aBTOPOM Ha OCHOBE MCIOJNb-
30BaHMA 6a30BBIX IIOJXOMIOB K PacyeTy AeMIIpUPYIOIINX
ruppaBadeckux cucteM. OOOCHOBaH perpeccUBHBIN
BIJ, XapaKTePUCTUKM NPUMEHUTEIbHO K YCIOBUAM IKC-
IUTyaTaluy CIHeIMaJTN3MPOBAHHOTO aBTOMOOWIS B TO-
POACKUX yC/IOBMAX. BBIIIONTHEH pacyeT 1 IpOBeIeH aHa-
73 CKOPOCTHONM XapaKTepUCTUKM TUAPOIHEeBMaTn4e-
CKOTO aMOPTHM3aTOpa, MpefjlaraeMoro K UCIONb30BaHNIO
Ha aBTOMOOM/IAX cKopoit momouiu Ford Transit.

V. 2. Ta6n.: 1. bubmmorp.: 14 Hass.

Voytko A. M. Method for calculating the speed
characteristics of a single-tube shock absorber. Vestnik
grazhdanskikh inzhenerov — Bulletin of Civil Engineers,
2020, no. 2 (79), pp. 168-172.

Keywords: vehicle, smooth running, single-tube shock
absorber, speed characteristics.

The article describes a method for calculating the speed
characteristics of a single-tube hydro-pneumatic shock
absorber developed by the author based on the use of
basic approaches to the calculation of damping hydraulic
systems. A regressive type of characteristic is substantiated
in relation to the operating conditions of a specialized
vehicle in urban conditions. There has been performed
calculation and analysis of the speed characteristics of
the hydro-pneumatic shock absorber proposed for use on
Ford Transit ambulances.

YIK 656.02

DOI 10.23968/1999-5571-2020-17-2-173-180

Top6ynos P. H. TloBbinieHue 3¢p$eKTMBHOCTI MOHM-
TOPMHIA JOPOKHOIO JBIDKEHIS HA OCHOBE BPEMEHHO-

ro 1 6ypepHOro MHIEKCOB 3a CYET VICIIOTb30BAHMN Ie0-
MHGOPMAIVIOHHbIX FaHHBIX // BecTHUK IpakmaHCKMX
nHxeHepos. 2020. Ne 2 (79). C. 173-180.

Kniouesvle cnosa: ymmaHO-HOPOKHAsI CETb, BPEMEH-
HOIT MHJEKC, Oy(epHBIIT NH/EKC, MOHUTOPYHT JOPOXKHO-
rO [IBIDKeHNs, 3G EeKTUBHOCTD.

OnmncpIBalOTCS TOAXODbI K OlleHKe 3 QeKTUBHOCTI
MOHUTOPMHTA JOPOXXHOTO ABIDKeHVsL. IIpuBomsTCs pe-
3y/IBTATHl CPABHUTEIBHOTO aHamM3a 3¢dexTnBHOCT U
3aTpar Ha IIpOBefieHIe MOHUTOPUHIA JOPOXKHOTO JIBIKE-
HISI C IPUMEHEeHMeM aBTOMOONIei-TabopaTopuit 1 reo-
MH(OPMALMOHHBIX [JAHHBIX, IOTTyIaeMbIX OT TeOuH(Op-
MAI[VIOHHBIX CEPBICOB. IIpeyIosKeHbI TOfXO/bI K OIITUMM-
3aLM IPOL[ECCOB OPTaHM3ALNIE MOHUTOPUHTA JOPOXKHO-
IO IBVDKEHUSI Ha YIMYHO-JOPO>KHOI CeTU TOPOJa.

Tabm.: 2. Bubnuorp.: 15 Ha3Bs.

Gorbunov R. N. Improving the efficiency of road
traffic monitoring based on time and buffer indexes
using geo-information data. Vestnik grazhdanskikh
inzhenerov - Bulletin of Civil Engineers, 2020, no. 2 (79),
pp. 173-180.

Keywords: road traffic network, time index, buffer
index, traffic monitoring, efficiency.

The article presents a description of approaches to
evaluating the road traffic monitoring efficiency. The
results of a comparative analysis of the efficiency and costs
of road traffic monitoring are submitted using laboratory
vehicles and geo-information data obtained from geo-
information systems. Approaches to optimizing the
processes of organizing traffic monitoring on the city road
traffic network are proposed.

YIK 656.11

DOI 10.23968/1999-5571-2020-17-2-181-186

3axapos [I. A., Padowun A. A., 3eezoun J]. A. O60-
CHOBaHNe KOMIUIEKCA MEPOIPHATUIL 10 IOBBILICHUIO
3¢ PexTUBHOCTY OpraHU3ANUN JOPOKHOTO [IBVKEHIS
Ha TIOMEHCKOIT KONbIEeBOIl ABTOMOOWIBHOI [OPO-
re // BecTHUK rpaXkKjaHCKMX MHXeHepoB. 2020. Ne 2 (79).
C. 181-18e.

Kniouesvle cno6a: 6e30macHOCTD IBVDKEHNS, VIMUTA-
LIVIOHHOE MOJeNMMpPOBaHNe, TPAHCIIOPTHDIE 3aTOPHI, aBa-
PUITHOCTD, OPTAHU3ALUS TOPOKHOTO ABVKEHMU.

PaccMOTpeH BapMaHT MOBBIIIEHNsI KadecTBa TPAHC-
HOPTHOTO OOCTY>KMBaHUS >KuTeselt ropona TiomeHn 3a
CYeT HOBBIIIEHNUA IPOITYCKHOM CIIOCOOHOCTI TIOMEHCKOI
KOJIBIIEBOI aBTOMOOWIbHOI foporu. [ BbibOpa Hau-
6onee 3¢ deKTNBHOrO BapmMaHTa IMPUMEHSNIOCH TPAaHC-
HOpTHOe MOJIeTIMPOBaHNe Ha MUKpOypoBHe. IIpoBenen
aHa/IM3 M3MEHEeHNUA IIapaMeTPOB JOPOXKHOTO JIBIDKEHUA
Y 3aIlpeTe CKBO3HOTO JBIDKEHMUs Ha mepekpectke O6-
xof, ropofia TroMeHb — ymuubl ABTOpeMOHTHas, Tpouil-
Kas. PaccMoTpeHbI [Ba BapMaHTa OpraHM3alVM 3ae3fa
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¢ ymmubl VIHTepHalUMOHaNbHAsA Ha IIyTEIIPOBOJ, 4Yepe3
TpaHCCHOMPCKYIO Kee3HYI0 JOPOTy B CTBOpe TromeH-
CKOJT KOMbIIeBOIT aBTOMOOM/IBHOI JOPOTL.

V. 3. Tabn.: 4. Bubmmorp.: 15 Hass.

Zakharov D. A., Fadyushin A. A., Zvezdin D. A.
Substantiation of a set of measures aimed at improving
the traffic management on the Tyumen Ring Highway.
Vestnik grazhdanskikh inzhenerov - Bulletin of Civil
Engineers, 2020, no. 2 (79), pp. 181-186.

Keywords: traffic safety, simulation, traffic congestion,
accident rate, traffic management.

The paper considers the option of improving the
quality of transport services for the city of Tyumen
residents by means of increasing the roadway capacity of
the Tyumen Ring Highway. To select the most effective
option, there was used transport modeling at the micro
level. The analysis of changes in traffic parameters with the
prohibition of through traffic at the intersection Bypass
of the city of Tyumen - Avtoremontnaya and Troitskaya
streets. Two options for organizing the entry from
Internatsionalnaya Street to the overpass through the
Trans-Siberian Railway in the alignment of the Tyumen
Ring Road are considered.

YK 621.867.212.7

DOI10.23968/1999-5571-2020-17-2-187-194

Penun C. B., Jo6pomupos B. H., Opnos [I. C., Andpo-
Hos A. B. UicciegoBanue memndupyromueii xapaKrepu-
CTHKM HOBOTO THPOIIHEBMATHYECKOTO aMOPTHU3ATO-
pa // BecTHMK rpakgaHCKUX MH>KeHepoB. 2020. Ne 2 (79).
C. 187-19%4.

Knwouesvie cnosa: aBToMo6MIb, aMOPTH3ATOP, TIOLBE-
CKa, AeMIIpMPYIOLIAs XapaKTePUCTHKA.

[TpuBeneHbI MCCIEROBaHMS IO 0OECIIeYEHNUIO I/IaBHO-
CTM XOfa TPAHCIHOPTHBIX CPEACTB, @ KOHKPETHO — TeO-
peTudecKoe MOJeNpPOBaHMe AeMIIpNpYIOLIell XapaKTe-
PUCTUMKM TUIPOIMHEBMATUYECKOTO aMOPTU3aTOpa HOBOI
KOHCTpyKLyM. PaspaboraHa MaTeMaTuMdeckas MOJeIb,
OINCBIBAIOIIAS YKA3aHHYIO XapaKTePUCTUKY U Peannso-
BaHHas B MaTeMaTideckoit cpeme MathCad, nccmenoBano
B/IVsIHIME PA3/IMYHbIX (PaKTOPOB Ha MAPAMETPHI XapaKTe-
PUCTUKM.

Vin. 6. Bubnmorp.: 14 HasB.

Repin S. V., Dobromirov V. N., Orlov D. S,
Andronov A. V. Research of the elastic characteristics
of the new hydropneumatic shock absorber. Vestnik
grazhdanskikh inzhenerov - Bulletin of Civil Engineers,
2020, no. 2 (79), pp. 187-194.

Keywords: vehicle, shock absorber, suspension,
damping characteristics.

The article is devoted to research on ensuring smooth
running of vehicles, and specifically, the theoretical

modeling of the damping characteristics of a new design of
hydro-pneumatic shock absorber. There has been developed
a mathematical model describing the characteristics
implemented in MathCad. The influence of various factors
on the parameters of the characteristics is studied.

YIK 656.13

DOI 10.23968/1999-5571-2020-17-2-195-201

Caguynnun P. H., Moposos E. B., Benukosa /. I.
CucreMa aBTOMAaTHMYECKONl WAeHTH(UKALMM TPaHC-
MOPTHOTO CPEACTBA C MCIOIb30BaHIEM MATPUYHOTO
QR-kopma // BecTHUK TrpaXFaHCKMX WMH>KeHepoB. 2020.
Ne 2 (79). C. 195-201.

Kntouesvle cnoéa: aBTOMAaTM4YeCKOe pPAacIO3HABa-
Hie 3HakoB Tumma QR-Kof, cucTeMa aBTOMAaTHYECKOTO
KOHTPOJIS [IBVDKEHM aBTOMOOJIBHBIX TPAaHCIOPTHBIX
CpencTB Impu npuMeHeHnn MaTpuanoro QR-kopa.

PaccmoTpeH HOBBII MeTOJ] aBTOMATIYECKON CHCTEMBbI
UJEeHTUPUKAINY aBTOMOOMIBHOTO TPAHCIIOPTHOTO CPefi-
crBa (ATC) Ha OCHOBe pa3pabOTAHHOI CUCTEMBI KOHTPO-
JIS1 OBYDKEHMS TPAHCIOPTHBIX CPEACTB C JMCIO/Nb30BaHN-
eM MmarpuyHoro QR-koma, KoTopas peliaer IpoOnemy
CerMeHTalMy HOMEPHBIX 3HAKOB pasIMYHOro ¢opmara
(snaxu Tina QR-Kof ¢ pasHbIM KOJIMYECTBOM CUMBOJIOB).
dra cucremMa HeOOXOAMMA /TSI TOTO, YTOOBI PacIIO3Ha-
BaTb CETMEHTVPOBAHHbIE CMMBOJIBI Y3 TeX K€ BXOIHBIX
HabOpOB, KOTOpbIe MMEIOT TaKOJl e pasMep 6e3 HaKa-
IBIBAHMA [PYT Ha Ipyra 6ykB u Habopos umcenr. Takxe
IpearaeTcsi Crocob pacrosHaBaHUST HECTAHJAPTHBIX
3HAKOB Ha OCHOBAHMN NIPYIMEHEHN CMELIAHHOTO MeTO/[a
11a6/I0HOB, CTeNeHy cooTBeTcTBYA. Ha ocHOBe TecTupo-
BaHust 100 06pasijoB urab7I0HOB U 3HAKOB, IPOBELEHHBIX
9KCIIEPVMEHTOB U CHJMMKOB, CHE/IaHHBIX B peabHbIX
ycnosusax sxcmryatanun ATC, jaHHBIT METOR HaeT TO4-
HOCTb pacIio3HaBaHusA B konndecTse 80,4 %, 11 paboTh
CO CMeIIIaHHBIM TUIIOM TpebyeTcs 1,7 CeKYH/bI, a /I Ia-
6monH0B coorBeTcTBUA — 0,75 CEKYH[bI [JIS1 BBIITO/THEHILS
ollepalliyl pacloO3HaBaHVA IIPU ONpefie/ieHNM GakTopoB
a/IeKBaTHOCTY IIPUMEHEHN CMEITAHHOTO MeTOfa.

Vin. 2. Bubnmorp.: 15 HasB.

Safiullin R. N., Morozov E. V., Belikova D. D.
Automatic system for identification of a vehicle based
on the application of the matrix QR code. Vestnik
grazhdanskikh inzhenerov - Bulletin of Civil Engineers,
2020, no. 2 (79), pp. 195-201.

Keywords: automatic recognition of signs of the QR-
code type, automatic traffic control system for motor
vehicles using a matrix QR-code.

The article discusses a new method of automatic
vehicle identification system (AVIS) based on the
developed system of vehicle traffic control using matrix
QR-code, which solves the problem of segmentation of
license plates and signs of different formats (signs of the
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QR-code type with a different number of characters). The
system has been created in order to recognize segmented
characters from the same input sets that have the same
size without overlapping letters and sets of numbers. It is
proposed to apply a method for recognizing non-standard
characters, based on the use of a mixed pattern method,
the degree of compliance. Based on testing of 100 samples
of templates and signs, experiments and images taken in
real conditions of vehicle operation, it can be stated, that
this method provides a recognition accuracy of 80.4%., for
the mixed pattern method, it takes 1.7 seconds, and for the
compliance templates it takes 0.75 second to perform the
recognition operation when determining the adequacy of
the application of the mixed method.

YK 656:13

DOI 10.23968/1999-5571-2020-17-2-202-207

Yeprsies M. O., Bopobves C. A., Esmiwkos C. A. Cno-
€00 omepaTMBHOII MHAWBUAYAJIbHONU KOPPEKTUPOBKU
MEePUOANYHOCTI TEXHIYECKOro O0CTy)XMBAaHUA aBTO-
TPAHCHIOPTHBIX CPEACTB // BeCTHMK Tpa’k[JaHCKUX WUH-
»eHepoB. 2020. Ne 2 (79). C. 202-207.

Kntouesvie cnosa: mNepUOANYHOCTb TEXHUYECKOTO
06CTy)XMBaHMsI, KOPPEKTUPOBAHME HOPMATUBOB TEX-
HIYECKON SKCIUTyaTal[uy, MOHUTOPUHT SKCIUTyaTallNu,
I[TIOHACC, GPS.

PaccMOTpeHbDI CYIIIeCTBYIOLIE CITOCOOBI KOPPEKTUPOB-
KU [IEPUOANIHOCTI TEXHIIECKOTO 0OC/TY>KMBAHWS TPAHC-
TIOPTHBIX cpefcTB. Ha ocHOBe aHanmm3a COBpeMeHHBIX 0CO-
OeHHOCTeJI 9KCIUTyaTali aBTOMOOM/IBHOTO TPaHCIOpTa
NIOKa3aHbl VX HefocTaTkiu. [IpuBeneHo ommcaHue paspa-
60TaHHOTO CII0CO0A OMEepPaTMBHON KOPPEKTUPOBKM TeX-
HIYECKOTO OOCTY>KUBAHMsA, IIO3BOJISIONIEIO BBIIOMHATH
pacdeT palyoOHATbHON HNEePUOMIHOCTY MHAVBIIYATbHO
IUIsI TPAHCIIOPTHOTO CPEACTBA Ha OCHOBe MHpopManuy 06
YC/IOBUSAX, B KOTOPBIX OCYILECTB/IAETCS €TI0 SKCIUTyaTalyis.
Omncano ucnonb3oBanue MHGOPMALNMM O reorpaduye-
CKMX KOOpPIMHATaX TPaHCIOPTHOTO CPeiCTBa, IOTy4eH-
HBIX C IOMOIIBIO IVIOOA/JIbHBIX HABUTALMOHHBIX CUCTEM,
g peanmu3anyy pa3paboTaHHOrO crocoba. IIpuBeneHs
pacuyetHble GOPMYIBL M aITOPUTM. [JaHBI peKOMeHJaLuy
10 COBEPIIEHCTBOBAHMIO pa3paboTaHHOro crocoba 1 Ha-
IIpaBJIEHVAM JJaIbHEMIINX MCCIEJOBaHMIA.

Wn. 1. bubnuorp.: 5 Ha3B.

Chernyaev I. O., Vorob'ev S. A., Evtyukov S. A.
Method for continuous individual correction of
vehicles' maintenance interval. Vestnik grazhdanskikh
inzhenerov - Bulletin of Civil Engineers, 2020, no. 2 (79),
pp. 202-207

Keywords: vehicle maintenance interval, correction
of maintenance standards, operation monitoring,
GLONASS, GPS.

The article considers the existing methods of correcting
the vehicles' maintenance interval. Based on the analysis
of modern features of road transport operation, some
disadvantages are shown. The authors provide a developed
method of continuous individual correction, which allows
calculating the rational maintenance interval individually
for the vehicle based on information about the conditions
under which its operation is carried out. The use of
information about the geographical coordinates of the
vehicle obtained using global navigation systems for the
implementation of the developed method is considered.
Calculation formulas and algorithm are provided.
Recommendations for improving the developed method
and the direction of further research are offered.

YK 338.001.36

DOI10.23968/1999-5571-2020-17-2-208-214

Bapawes M. H., [leopruxosa M. J., Poeoxuna T. C.
IlepcneKTHBBI CTPONTENHCTBA MHHOBAIMOHHBIX CKJIa-
moB self-storage B Cankr-Ilerep6ypre // BecTHUK rpax-
DaHCKUX MHXeHepoB. 2020. Ne 2 (79). C. 208-214.

Kntouesvie cno6a: aHann3 pblHKA, PBIHOK MHAVBUIY-
aJIbHBIX CKJIA[IOB, HMEPCIEeKTUBBl PAa3BUTHA HOBOTO Cer-
MEHTA PbIHKA, IPAliBepbl POCTA, JUBEPCUUKALIVIL.

PaccMaTpuBaoTCcA  HEpCIIEKTHBBI  CTPOMTENIbCTBA
MHJVBMAYAJIbHBIX CKIafoB Ha Tepputopuy CaHKT-
[TeTepbypra Kak BapMaHT MHHOBAIIVIOHHOTO PEIIEHNUs B
cdepe ToBapHOI AMBepCUUKALIIN TPEAIPUATUSI CTPO-
UTENIbHOM oTpaciu. Pacumpenne accopTuMeHTa 3a CueT
CTPOMTENbCTBA CKIafoB self-storage mo3pomnsgeT He TOMD-
KO MYHMMM3MPOBATh KOMIIAHUY MapKeTUHIOBbIE PUCKH,
HO 1 TIOBBICUTb €€ KOHKYPEHTOCIOCOOHOCTb Ha PBIHKE.
Omucan 3apyOeXXHBIN M POCCUIICKMIL OIIBIT, IIPVBEAEH
aHa/M3 IOTEHI[Ma/a Pa3BUTUA CEIMEHTA MH/MBULYa/Tb-
HbIX ckaagoB B CaHkT-Iletep6ypre. OmpeneneHnl yxe
CYLIECTBYIOIMe UIPOKY IIeTepOYpPrCKOro phIHKA, OIN-
CaHbI [TOTEHIIMA/IbHBIE IOTPeOUTENN, @ TAK)KE Ha OCHOBE
aHa/lM3a CTPYKTYpHl BBOfA >xmibs B CaHKT-IleTepbypre
u JIeHMHTpafICKOIT 06/1acTM BbBIJie/IEHB OCHOBHBIE JIpali-
Bepbl pOCTa OTPACTII.

V. 2. Tabmn.: 5. Bubmuorp.: 5 Ha3B.

Barashev M. N., Dvornikova M. I, Rogozhina T. S.
Prospects for construction of innovative warehouses of
self-storage type in St. Petersburg. Vestnik grazhdanskikh
inzhenerov - Bulletin of Civil Engineers, 2020, no. 2 (79),
pp. 208-214.

Keywords: market review, market of warehouses of self-
storage type, prospects of the developing a new market
segment, the drivers of growth, diversification.

The article considers the prospects of building
individual warehouses of self-storage type in St. Petersburg
as an innovative solution in the field of product
diversification of construction industry enterprises.
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Expanding the product range through construction
of warehouses of self-storage type allows not only to
minimize the company's marketing risks, but also to
increase its competitiveness on the market. Foreign and
Russian experience in this respect is described and the
potential for developing the segment of constructing self-
storage facilities in St. Petersburg is analyzed. The existing
companies functioning on the St. Petersburg market are
identified, potential consumers are specified, and the main
drivers of the industry's growth are determined based on
the analysis of the housing commissioning structure in St.
Petersburg and the Leningrad region.

VIIK 338.2

DOI 10.23968/1999-5571-2020-17-2-215-220

Tonosuna C. I, Knesan B. V1., Bepemun K. I1. MeTopu-
Ka pacyera €KerojHoii MIHMMA/IbHON JONOTHUTENb-
HOIT MOTPe6GHOCTH B GMHAHCHPOBAHNY KaNTaTbHOTO
PeMOHTa 00bEKTOB HeTBIDKMMOTO MMYLIecTBa Bysa //
BecTHMK TpakgaHCKMX MWHXeHepoB. 2020. Ne 2 (79).
C. 215-220.

Kniouesvie cn06a: KalUTaNbHBII PEMOHT, UMYIIe-
CTBEHHBII KOMIIZIEKC, 0OpasoBaTe/lbHas OpraHusaLus,
06beM QUHAHCUPOBAHNISL

[IpoaHaMUM3UpPOBAHO COCTOSHME MMYIIECTBEHHOTO
KomIlekca By3oB Poccuiickort @epepauyn. IIpepno-
JKEHa METOAMKA pacyeTa eXerofHOTO0 MMHIMAJIbHOTO
IOIIOTHUTEIBHOTO (PUHAHCUPOBAHNS M/Isi MPOBEHEHIs
MEpONPUATHUIL 10 KAIMTA/JBHOMY PEMOHTY OOBEKTOB
HEIBJDKVIMOTO VMMYIeCTBA BY30B 3a CYeT BBEJIEHNUA OT-
pacneBbIx K03pPuIneHTOB 1 KO3PPUIMEHTOB, YIUTHI-
BAIOLVX Hajn4ne OOBEKTOB KyIbTYPHOIO HAC/Iefus B
MMYIeCTBEHHBIX KOMIIeKcax. [IpruBenen mpumep pacye-
Ta 00beMa PMHAHCUPOBAHNUA TEXHNYECKOTro By3a CaHKT-
I[TeTep6ypra u gaHbI peKOMEH/ALIUM IO PAIMOHATBHOMY
pacnpeneneHu0 00beMOB PMHAHCHPOBAHUS.

Bubmorp.: 15 HasB.

Golovina S. G., Klevan V. 1, Veretin K. P. Method
of calculating the annual minimum additional need
for financing the major repairs of the university real
estate objects. Vestnik grazhdanskikh inzhenerov -
Bulletin of Civil Engineers, 2020, no. 2 (79), pp. 215-220.

Keywords: major repairs, property complex, education
institution, amount of financing.

The state of the property complex of higher
education institutions of the Russian Federation is
analyzed. A method is proposed for calculating the
annual minimum additional funding for major repairs
of real estate objects of higher education institutions by
introducing industry coefficients and coefficients that
take into account the presence of cultural heritage objects
in property complexes. An example of calculating the
amount of funding for a technical university in Saint

Petersburg is given, and recommendations are offered for
rational distribution of funding allocations.

YK 330.34:338.2:339.972

DOI 10.23968/1999-5571-2020-17-2-221-229

Epwosa C. A., Opnosckas T. H. ViccnenoBanue ¢e-
HOMeHa muddepeHIIaNN KOMIUIEKCHON 3aCTpPONKK
Meranomica: XWINIHOe CTPOUTETbCTBO M 06ecnedeH-
HOCTb 00beKTamMy oOpas3oBaHusA // BecTHMK rpaxpaH-
CKMX MHXXeHepoB. 2020. Ne 2 (79). C. 221-229.

Kniouesvle cn106a: >XVUINILTHOE CTPOUTENBCTBO, 00D-
eKTBI 00pa30BaHNsI, KOMIUIEKCHAS 3aCTPOIIKA, Ka4eCTBO
JKVI3HU, METanonuc, paitonsl CankT-Iletep6bypra.

I[IpencTaBieHbl pe3ynbTaThl UCCTIENOBAHNI KOMIITIEKC-
HOCTH 3acTpoliku paitoHoB CaHkt-Iletep6ypra. dudde-
peHIManMA IPOBOAIIIACD IO IIOKa3aTe/LIM BBOJA XKIIbA,
00DBeKTOB 00pa3oBaHNA U IO IIOKA3aTe/II0 COOTHOLICHNSA
BBOJ]a XXI/IbSI ¥ OOBEKTOB 00OpasoBaHMA B pacyeTe Ha
1000 xB. M >xubs. Ilo pesynbraraM paH>XMPOBAHMUA BbI-
SIBJIEHBI TPYL IPYILIBL PAlOHOB: COATAHCKPOBAHHOTO BBO-
I XWIbs 1 00beKTOB 00pa3oBaHys, IPEBbIIICHNA BBOJA
JKWJIbsI HaJj BBOLOM 00'beKTOB 00pa3oBaHMs U IIPeBbILIe-
HMA BBOfja 0O'bEKTOB 0Opa3sOBaHVs HaJ BBOIOM >KUJIbS.
IIpoBeneHne mccnemoBaHMs Ha OCHOBE IIPEIJIOKEHHON
METOfIVIKM JjaeT BO3MOXKHOCTb Y4eCTb TI'e€TepPOTeHHOCTD
KOMIIJIEKCHOTO PasBUTVISI TEPPUTOPUY TOPOJiA IO pasind-
HbIM akTopaM. Apo6anusa MeTORUKI Ha IIPYIMepe COOT-
BETCTBIA TeMIIOB SKIJIMITHOTO CTPOUTENIbCTBA Y CO3TAHNA
Ba)KHENIINX OOBEKTOB COLMAIBbHON MHMPACTPYKTYpPhI B
paspese aIMIHUCTPATUBHBIX paiioHoB CaHKT-IleTepbypra
B niepuogp 2011-2018 romos 1no3ponnIa IpOBECTH OLIEHKY
HEOIHOPOITHOCTY KOMIUIEKCHOTO Pa3BUTUA TePPUTOPUIL
ropojia o MO0Ka3aTeo 00eCedeHHOCTH HaceneHnA 00b-
extamy obpasoBaHysA. IlomydeHHDBIe pe3y/IbTaThl MOTYT
OBITb VMCIIONb30BAHBI B KayecTBe aHATUTUYECKOTO Marte-
puaa [y MpoBefieHN KOpPeKTUPOBKY IPUOPUTETOB MH-
BECTMPOBAHMA B >KIIMITHO-TPAKIAHCKOE CTPOUTEIbCTBO
u GopMMpOBaHUA NPOrpaMM KOMIUIEKCHOTO Pa3BUTUA
TeppUTOpuUIi TOpofa.

Win. 2. Tabn.: 4. bubmnorp.: 19 nass.

Ershova S. A., Orlovskaya T. N. Research of the
differentiation phenomenon of complex development
in megalopolis: housing construction and provision
rate of educational facilities. Vestnik grazhdanskikh
inzhenerov - Bulletin of Civil Engineers, 2020, no. 2 (79),
pp. 221-229.

Keywords: housing development, educational facilities,
integrated development, quality of life, megalopolis,
St. Petersburg districts.

The article presents the results of research on the
complexity of development of St. Petersburg districts.
Differentiation analysis was carried out according to the
indicators of housing commissioning, commissioning
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of educational facilities, and the ratio of housing
commissioningand commissioning of educational facilities
per 1000 square meters of housing. Based on the ranking
results, there were identified three groups of districts: those
with balanced commissioning of housing and educational
facilities, those with an excess of commissioning of
housing over commissioning of educational facilities, and
those with an excess of commissioning of educational
facilities over housing commissioning. The study based on
the proposed methodology makes it possible to take into
account the heterogeneity of the integrated development
of the city territory for various factors. Testing the
methodology by the example of matching the speed
of housing construction and the creation of the most
important social infrastructure facilities in the context of
the administrative districts of St. Petersburg in the period
of 2011-2018 allowed assessing the heterogeneity of the
complex development of the city territories in terms of
provision of the population with educational facilities.
The results obtained can be used as analytical material
for adjusting priorities of investment in housing and civil
construction and forming programs for the integrated
development of the city districts.

YIK 338.45; 004.01

DOI 10.23968/1999-5571-2020-17-2-230-238

Kysneyos Bb. O. PasBuTHE KOMIZIEKCHOTO WHIKVHM-
PUHra B CTPOMTEIbCTBE HA TEXHOIOTMYECKOIl IIIaT-
¢dopme nupopmanmonnoro mopgenuposanus // Bectank
TpaXJAHCKUX MHXeHepoB. 2020. Ne 2 (79). C. 230-238.

Kniouesvle cn06a: KOMIIIEKCHDINT MH>KUHVUPUHI, MH-
dbopMaIMOHHOE MOTETNpPOBaHMe, KOMIUTEKCHAsE MHPOP-
MAaI[MOHHAs MOJIeTIb, CTPOUTENbCTBO, BIM, GIS.

OmpepenieHbl  TeHfEHIMM U IIPOGIEMBl Pa3BUTHS
KOMIIIEKCHOTO IHXXVHUPYHTA B CTPONTENbCTBe. [Iokasa-
Ha POJIb TEXHOMOTMYeCKOoil MIaT(opMbl MH(POPMALINOH-
Horo MopenupoBanysi. CheaH BBIBOJ O TOM, 4TO HH(Op-
MAI[IOHHOE MOJeNMPOBaHIe JO/DKHO PasBUBATHCS B Ha-
[IPaB/IEHN) COBMECTHOTO VCIIO/IB30BAHMS TEXHOIOIMI
BIM u GIS. ITpennoxeHo onpefeneHe KOMIIZIEKCHOI MH-
dopmarmonnoit mogenu (KVIM) o6bekTa, ykasaH ee co-
CTaB, a TAK)Xe HOPSALOK GOPMUPOBAHNS 1 IIOC/IEAYIOLIel
MHTerpanuy B NH(GpOPMAIMOHHO-aHAINTIIECKIE CUCTe-
mbl (MAC) 6onee Bbicokux yposHeit: VIAC ympasnenus
crpoutensctBoM u VIAC ynpasieHNs HeIBIKMMOCTBIO.
PaccmoTpeHo pacmpesenieHre 1 3aKpeIieHue IIpas Bia-
HeHUs] M IOJb30BAHUS KOMIUIEKCHBIMM MH(pOpMALu-
OHHBIMJ MOJE/IAMU OOBEKTOB, KOTOPBIE OIPEe/IOTCs
BBIOPAHHBIMY CXEMaMJl peajM3aliyl VHBECTUIVIOHHO-
CTpouTenbHOro mporecca. IIpuBefeHbl IpUMepbl BHe-
IpeHIs TIPefCTaBIeHHBIX aBTOPCKIX PaspaboToK.

Vin. 1. Bubnmorp.: 16 Hass.

Kuznetsov B.  O. Development of complex
engineering in construction on the technology platform
of information modeling. Vestnik grazhdanskikh
inzhenerov - Bulletin of Civil Engineers, 2020, no. 2 (79),
pp. 230-238.

Keywords:  complex  engineering, information
modeling, complex information model, construction,
BIM, GIS.

The article identifies the trends and problems in
the development of complex information modeling
in construction industry. The role of the information
modeling technology platform is shown. The author
makes a conclusion that information modeling should be
developed in the direction of joint use of BIM and GIS
technologies. There is offered a definition of a complex
information model (CIM) of an object, its composition
is determined, as well as the procedure for forming and
subsequent integrating into information and analytical
systems (IAS) of higher levels, namely, IAS of construction
management and IAS of real estate management. The
author considers distribution and consolidation of rights
of ownership and use of complex information models of
objects, which are determined by the selected schemes
of implementation of the investment and construction
process. Examples of implementing the presented author's
developments are given.

YIK 352.9; 332.871.3
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ITIpusanos H. I., IIpusanosa C. I. Teppuropmann-
Hoe O00lIecCTBeHHOe CaMOyIpaBlIeHNe B >KVIMIIHO-
KOMMYHA/IbHOM XO3AMCTBe: JCTOPUs, TPUHINIIBI,
ONBIT OpraHu3anuy // BeCTHUK IpaXkKTaHCKUX MHKEHe-
poB. 2020. Ne 2 (79). C. 239-251.

Kntouesvie cnosa: MecTHOe caMoOyIipaBlieHMe, Tep-
puTOpHanbHOe OOILIeCTBEHHOE CaMOYIIpaBIeHNe, My-
HUIUIIaNbHbIe 06pasoBaHusA, opransl TOC, xummigHo-
KOMMYHaJ/IbHOE XO3AJCTBO.

TeppuropuanbHoe 00ILIeCTBEHHOE —CaMOYIIpaBJe-
HIe — OfjHa U3 (HOPM HENOCPEeNCTBEHHON JIeMOKPaTUN
IO MeCTy >XuTenbcTBa. OpraHsl TeppUTOPUATIBHOTO 06-
mectBeHHoro camoymnpasnenus (TOC) — ymuuHble, fo-
MOBbBIe, palloHHble KOMNUTeTbl. OHM CO3[JaI0TCA Ipaxk/ia-
HaMM /IS pellieH1si MeCTHBIX Tpo6iieM, B OCHOBHOM 671a-
TOYCTPOJCTBA TEPPUTOPUM U XKVIUIIHO-KOMMYHAIbHOTO
x0341icTBa. B Poccun HakomeH HeKOTOPBII OIBIT pa3Bu-
tua opranos TOC. B craTbe paccMaTpuBaeTcsa UCTOPUA
BO3HMKHOBEHUA TPAKIAHCKOTO CAMOYIIpaB/IeHMs ellje
B CCCP, 6onee monpo6Ho — passurne opranos TOC B
Cseppiosckoii, Yensbunckoi, [lepMckoir obnactax, ux
COBpeMeHHOe IOJIOKeHMe, a Takke Ha CeBepo-3amaje
Poccun u B nenom B Poccniickoit @epepannm. AHannsu-
PYIOTCA I0pUAMYEcKMe, aJMUHUCTPATUBHbIE, (DUHAHCO-
BbIe U OMUTHIecKe mpobmemsr passutust TOC.

Bbubnmorp.: 37 Ha3B.
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Privalov N. G., Privalova S. G. Territorial public
self-government in housing and communal services:
history, principles, organization experience. Vestnik
grazhdanskikh inzhenerov - Bulletin of Civil Engineers,
2020, no. 2 (79), pp. 239-251.

Keywords: local self-government, territorial public
self-government, municipalities, TPSG bodies, housing
and communal services.

Territorial public self-government (TPSG) is one of the
forms of direct democracy at the place of residence. Bodies
of territorial public self-government are street, house, and
district committees. They are created by citizens to solve
local problems. This is mainly landscaping and housing and
communal services. Russia has gained some experience in
the development of territorial public self-government bodies.
Thearticle describes the history of the emergence of civil self-
government in the USSR, in more detail — the experience
of the development of TPSG bodies in the Sverdlovsk,
Chelyabinsk, and Perm regions, the current situation in
them, as well as in the North-Western Russia and in the
Russian Federation as a whole. The legal, administrative,
financial and political problems of the territorial public self-
government development are analyzed.

YIK 624.05

DOI 10.23968/1999-5571-2020-17-2-252-263

Coéopuyuxos C. b., Jlasapesa H. B. ®opmupopaHue
JONOTHUTETbHOTO 3 eKTa Ipy ynpaBIeHNN CTOUMO-
CTPI0 MHBECTUIIMIOHHOTO NMPOEKTa 3a C4eT Meponpus-
TUI PEMHKMHUPUHTA // BeCTHUK TPaKTAHCKUX MHXKe-
Hepos. 2020. Ne 2 (79). C. 252-263.

Kniouesvie cnosa: peMH>XMHUPYHT, yIIpaBieHNe CTOU-
MOCTBI0, CTOMMOCTHOJ MHXVHUPVHT, )XM3HEHHDII LIMKIL,
IIPOEKTHOE YIIPaBJIEHNE.

ITpornecchl MpOEKTUPOBAHMA, CTPOUTENBCTBA U IKC-
[Tyataguyu OOBeKTa KAalUTAJIbHOTO CTPOMTENbCTBA
IIPOTEKAIOT B IIOCTOAHHO MeHAIOLIelicA O0OCTaHOBKe,
KaK BHYTpEHHeil, Tak M BHemrHeil. [Tomo6HBIE QIyK-
Tyaluu TpebyIoT OBICTPOIT M afleKBAaTHOI peaKIMu, YTO
yKaspIBaeT Ha HEOOXOFMMOCTD JCIIONb30BAHMsI HOBOTO
OPraHM3aIIOHHO-9KOHOMIYECKOTO MeXaHM3Ma, KOTO-
PBIM ABJIAETCA IPOEKTHOE yIIpaBiieHne. PaccMaTprBaoT-
cs1 GpaKkTopBl, MMEIOIIie 3HAYNTEeIbHOE BIMAHNE Ha UTO-
roBbl€ TI0KA3aTeN) MHBECTUIIVIOHHOTO IIPOEKTA.

Vin. 8. Bubnmorp.: 17 HasB.

Sborschikov S. B., Lazareva N. V. Formation of
additional effect at management of the investment
project cost at the expense of reengineering measures.
Vestnik grazhdanskikh inzhenerov - Bulletin of Civil
Engineers, 2020, no. 2 (79), pp. 252-263.

Keywords: reengineering, cost management, cost
engineering, life cycle, project management.

The processes of design, construction and operation of
the capital construction project take place in a constantly
changing environment, both internal and external. Such
fluctuations require a quick and adequate response, which
indicates the need to use a new organizational and economic
mechanism, which is project management. The above
mentioned factors have a significant impact on the final
performance indicators of the investment project. Special
attention is paid to considering the reengineering measures.
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Hecamxo E. H., Cmaposepos B. [I., [epacumenko A. A.,
Masnesa K. IO. Kputepun omeHKN KadecTBa CTpOM-
TeJIbHBIX MAaTEPUAIOB, IPUMEHAEMBIX IPU KalMTa/b-
HOM pPEeMOHTEe MHOTOKBAapTHMPHBIX AOMOB // BecTHMK
TpaXaHCKUX MH>KeHepoB. 2020. Ne 2 (79). C. 264-271.

Kntouesvle cno6a: KalUTaNbHBIN PEMOHT, METOJ, pac-
CTQHOBKI IIPYOPUTETOB, MHOTOKBAPTHUPHBIIL JOM, SHEp-
r03¢eKTUBHOCTD, SKOIOTUIHOCTb.

PaccmarpyBaeTcsa NIpyMeHeHMe MeTOHa OIpefe/eHNs
IPMOPUTETOB TPY BHIOOPE MEXIY PaBHO3HAUYHBIMM W/IN
HOXOXKMMI TI0 XapaKTepUCTUKAM MaTepyanaMi i Mpo-
BefleH!A KaIlUTaIbHOTO PEMOHTA B MHOTOKBAPTHPHBIX J0-
max (MKII). ITpoanam3upoBaHbl Mpo6IeMbl KalUTaIb-
Horo pemonta MKJ] 8 Caukrt-Iletepbypre B HacTOSIIINI
momeHT. [IpuBefieHa 6annbHas 1IKana Kpurepres otbopa
MaTepuajioB U IIpeJ/IaraeTcsi MeTOfYKa BbIOOpa CTpOu-
Te/IbHbIX MaTepyasoB Ipy KanuTanbHoM pemoHTe MK]I.

Ta6s. 3. Bubmuorp.: 8 HasB.

Desyatko E. N., Staroverov V. D., Gerasimenko A. A.,
Mazneva K. Y. Criteria for evaluating the quality of
building materials used at capital repair of multi-
apartment houses. Vestnik grazhdanskikh inzhenerov -
Bulletin of Civil Engineers, 2020, no. 2 (79), pp. 264-271.

Keywords: major repairs, prioritization method,
apartment building, energy efliciency, environmental
friendliness.

The article considers the possibility of applying the
prioritization method to facilitate the choice between
materials with equivalent or similar characteristics when
carrying out major repairs in apartment buildings. The
currently existing problems of the major repairs of MKD
in St. Petersburg are analyzed. A scale of criteria for the
selection of materials is given and a methodology for
the selection of building materials for the overhaul of
apartment buildings is proposed.



