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Epemeesa A. @. Ob6umiecTBeHHbIE NPOCTPAHCTBA
B CTPYKTYpe MHOTOQYHKIMOHAIbHOTO KOMIIIEKCa:
COBpeMeHHble TeHJeHIMN opraHmsanuu // BecTHUK
IpaXKIaHCKUX MH>KeHepoB. 2020. Ne 4 (81). C. 5-12.

Kntouesvte cnosa: MHOTO(yHKIVIOHAIBHBII KOMIIIEKC,
00lLIeCTBEHHOE  IIPOCTPAHCTBO,  IPOCTPAHCTBEHHAs
CTPYKTYpa, TOPOAICKasA Cpefia, COBpeMeHHble TeHeHIINNA.

Paccmorpenbl  GOpPMBI  apXUTEKTYPHO-IIAHUPO-
BOYHOJI OpraHM3alyM Y4acTKOB TOPOICKON Cpefbl, KO-
TOpBIe 00€CIeYNBAIOT AKTUBHYIO JIOKA/IM3ALNIO PAa3HOO-
OpasHbIX COLMANbLHO-KYIbTYPHBIX QYyHKIMIT. BHuMaHMe
KOHIIEHTPUPYEeTCS Ha XapaKTepe CHUCTeMHBIX CBA3ell
3TUX MHOTO(YHKIIMOHATbHBIX KOMIUIEKCOB, B3aMMOJeli-
CTBUY OTKPBITHIX 1 3AMKHYTBIX IIPOCTPAHCTB. Bhiie/ienpl
geTblpe 6asoBble CTPYKTYpBI (HUCIIepCHAs, IUHeNHasd,
IepyMeTpabHasA, CMeIIaHHasA) Y IPOBEleH aHa/IU3 VX
KOMITO3MIVIOHHBIX U (PYHKI[MOHA/IBHBIX OCOOEHHOCTEIL.
[IpuBnexaoTcs MaTepuaabl MeXXAYHAPOLHON IPaKTUKK
(bOpMIUpOBaHMA HOBBIX ¥ PEKOHCTPYKLUM CYIIECTBYIO-
mMX OOBEeKTOB. BLIABIEHBI COBpeMEHHbIE TEHJICHIUN
opraHmsanyy OOLIECTBEHHOIO IIPOCTPAHCTBA: MHOTO-
(GYHKIMOHAIBHOCTD, TPaHCHOPMATUBHOCTD, MHTEPAK-
TUBHOCTD, 9KOJIOTTYHOCTb.

Vin. 1. Tabn.: 1. bubmmorp.: 7 Hass.

Eremeeva A. E Public spaces in the structure
of a multifunctional complex: current trends in
organization. Vestnik grazhdanskikh inzhenerov -
Bulletin of Civil Engineers, 2020, no. 4 (81), pp. 5-12.

Keywords: multifunctional complex, public space,
spatial structure, urban environment, current trends.

The article considers the forms of architectural and
planning organization of urban areas that provide active
localization of various socio-cultural functions. Attention
is focused on the nature of the system connections of
these multifunctional complexes, the interaction of open
and closed spaces. There are specified four basic structures
(namely, dispersed, linear, perimeter, and mixed ones),
their compositional and functional features are analyzed.
Materials of the international practice of formation of new
and reconstruction of existing facilities are highlighted.
Modern trends in the public space organization are
identified, namely, multi-functionality, transformability,
interactivity, and environmental friendliness.
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Jlunos B. K., Bonomun C. A., Kondopamvesa JI. H.
ApxXuTeKTypHbIe pellleHNA NPy PeKOHCTPYKIN IPo-
MBIITIEHHBIX TEPPUTOPNIL // BeCTHUK Ipa>kJaHCKUX UH-
>KeHepoB. 2020. Ne 4 (81). C. 13-19.

Kniouesvie cnosa: mcropudeckyue IPOMBIIIIEHHbIE
30HBI, PEKOHCTPYKIUS 3[JaHNUIL, IIPUCIIOCOOTeHne K HO-
BBIM (YHKIMAM, apXUTEKTypa 3[aHNUIT Ha MPUOPEKHBIX
yJacTKax.

PaccMoTpeHbl  aKkTyalbHble IIPOOTEMBI  PEKOH-
CTPYKUVM VICTOPUYECKNX IIPOMBIIIICHHBIX 30H CaHKT-
[Terep6ypra B KOHTEKCTe OOLINX 3a/iad PasBUTHSI TOPOJA.
AHajm3upyeTcs MMUPOBOJ OIBIT IIPUMEHEHUA pas3ind-
HBIX apXUTEKTYPHbIX PeIleHNI IPY PeKOHCTPYKIVM IIPO-
MBIIIEHHBIX IPEJIPUATHI C yIeTOM IIPUPOJLO0XPAHHBIX
ACIIeKTOB. BblziesieHbl IBa TMIA IIPOMBIIIEHHBIX 3/JaHNIA
U TPEeJIOKEH PasHBINl IOAXON K MX PEeKOHCTPYKIUIL.
Omnpepernen 0coObI BUI apXUTEKTYPHBIX PELICHNUIT IpK
PEKOHCTPYKIIUN 3[aHNIT Ha IPUOPEKHBIX TEPPUTOPUSX.

Vin. 9. bubmmorp.: 8 HasBs.

Linov V. K., Bolotin S. A., Kondratieva L. N.
Architectural solutions at the reconstruction of
industrial zones. Vestnik grazhdanskikh inzhenerov -
Bulletin of Civil Engineers, 2020, no. 4 (81), pp. 13-19.

Keywords: historical industrial zones, reconstruction
of buildings, adaptation to new functions, architecture of
buildings located in coastal areas.

The article considers some actual problems regarding
the reconstruction of historical industrial zones in Saint
Petersburg in the context of the city development general
tasks. The authors analyze the world experience of using
various architectural solutions at the reconstruction of
industrial enterprises, taking into account environmental
aspects. Thereare specified two types of industrial buildings
and an individual approach to the reconstruction is
proposed for each of them. A special type of architectural
solutions is defined to the reconstruction of buildings
located in coastal areas.
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Hessuyxas T. B. Ilogxoapl K COXpaHEHUIO [lepeBIH-
HBIX KynbTOBBIX XpamMoB B XX-XXI BB. Ha mpumepe
uepksu IIpeo6paxenn:a Tocogna Kipkckoro norocra //
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C.20-28.

Kntouesvle cnosa: coxpaHeHue, pecTaBpalys, peMOHT,
IepeBAHHOE KY/IbTOBOE 304eCTBO, KOHCTPYKLINY, CIIOCO0,
pasbopxka.

YckopeHHbIe TeMIIbI paspylleHN: NaMATHUKOB fiepe-
BSIHHOTO 3074ecTBa Poccnu Tpe6yoT HOBBIX MOAXOHOB K
UX coxpaHeHuo. [/ 0ObeKTUBHOTO NPUHATUA PeleHNs
CIeIMaIiCTaM TpebyeTcs KOMIUIEKCHBIN M CUCTEMHBII
HOAXOf|, 4 TAaKXXe OIpefe/eHHbII HAOOp MPUHINIIOB 1
KpUTepuUeB JyIA ero Bblbopa. B cTaTbe mpencrasieH cemu-
TeCATIIETHUI STall AeATeNbHOCTI 110 COXPAHEHUIO fiepe-
BsiHHOII LiepkBu [Ipeobpaxenns Tocnogus Kipkckoro mo-
rOCTa, HOCTPOEHHOTO B 1714 roxy. B atoT nepuop o6Hapy-
JKVJIU OTIACHOCTD OOPYIIEHNS TTAMSATHUKA 1 HeOOXOAMMBI
OBV CPOYHBIE MEPBI II0 €r0 CIIACEeHNUI0. ITO OIPENEeTNIO
3ajlauy M MeTOfbl ee pecTaBpanyu. IIpu Hammumm mpe-
eMCTBEHHOCTY PeCTaBPAIMIOHHBIX IIPOLIECCOB BbIABIEHDI
pasnudHble TOAXOABI K cOXpaHeHMIo obbekra. [TomydeH-
HBbI€ Pe3y/IbTaTbl PeKOMEH/[YeTCs UCIIO/Ib30BaTh P OCY-
I[eCTBIEHNN AEATeTbHOCTY 0 COXPAHEHMIO KY/IbTOBBIX
JIepeBsIHHBIX XPAMOB C y4€TOM 0COOEHHOCTEN KOHKPETHO-
T'O HaMATHMKA.

Vin. 2. Bubmmorp.: 20 Ha3B.

Nezvitskaya T. V. Approaches to preserving wooden
religious temples in the XX-XXI centuries on the
example of the Transfiguration Church of the Kizhi
Pogost. Vestnik grazhdanskikh inzhenerov - Bulletin of
Civil Engineers, 2020, no. 4 (81), pp. 20-28.

Keywords: preservation, restoration, repair, wooden
ecclesiastical  architecture,  constructions, method,
dismantling.

The problem of the accelerated destruction rate of
wooden architecture monuments in Russia requires
searching for new approaches to conservation. In order
to come to an unbiassed decision, specialists need a
comprehensive and systematic approach, as well as a certain
set of principles and criteria for choosing this approach.
The article presents a review of the seventy-year period
of preservation of the wooden Transfiguration Church of
the Kizhi Pogost built in 1714. During this period, there
was discovered the danger of the monument collapse and
urgent measures were required to save it. This determined
the tasks and methods of its restoration. Observing the
continuity of restoration processes, there were revealed
various approaches to the building preservation. The results
obtained are recommended to be used when carrying out
activities to preserve wooden religious monuments, taking
into account the characteristics of a particular monument.

VIIK 72.03:728.03:620.9
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Déoopos O. I1., Kysomuna A. A., Jlobanos 0. H. Ap-
XUTEKTYPHbIE OCOGEHHOCTU WCIOTB30BAHUSA BETPO-

HepPreTM4ecKNX yCTAHOBOK B MCTOPMYECKOI 3aCTPOIi-
Ke // BeCTHUK rpaXgaHCKMX MHXeHepoB. 2020. Ne 4 (81).
C. 29-38.

Kniouesvle cnosa: anmprepHaTHBHBIE UCTOYHNKI SHEP-
TUJ, BETPOIHEpPreTHdecKas YCTaHOBKA, MCTOPMYECKast
cpena.

O60cHOBaHA aKTYa/lIbHOCTb TEMbI MCCIIEOBAHMUSA IO
OIpele/IeHNI0 CII0COO0B MHTETPALNH a/IbTePHATUBHBIX
JICTOYHMKOB 3HEpPIMM B MCTOpUUecKywo cpeny. Kparko
IpOaHaMN3UPOBaHbl MHPACTPYKTYPHBIE OOBEKTBHI, BbI-
apeHa ux tumnonorus. CHopMynnpoBaHbl peKoMeHHa-
UM 10 CHOCO0AM MHTErparuil BETPOIHEPreTNIeCKIX
YCTQHOBOK B 00BEKTHI MHPPACTPYKTYPBI MCTOPIIECKOI
Cpefbl.

Vin. 11. bBubnmorp.: 14 Hass.

Fedorov O. P, Kuzmina A. A., Lobanov Yu. N.
Architectural features of using wind power plants in
the city historical development. Vestnik grazhdanskikh
inzhenerov - Bulletin of Civil Engineers, 2020, no. 4 (81),
pp- 29-38.

Keywords: alternative energy sources, wind power
installation, historical environment.

The article substantiates the relevance of the chosen
research theme on determining how to integrate alternative
energy sources into the urban historical environment.
Infrastructure objects are briefly analyzed, their typology
is revealed. Recommendations are offered regarding the
means of integrating wind power installations into the
infrastructure of the historical environment.
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Benviii I V. AHanuMTUYeCKU-4MCIEHHBI MEeTOH, pac-
YeTa Ha YyCTOMYMBOCTD CTEP)KHEBBIX 3IEMEHTOB TeTKUX
CTAaTbHBIX TOHKOCTEHHBIX KOHCTPYKIMIi// BecTHMK
IPaXJaHCKUX MHXKeHepoB. 2020. Ne 4 (81). C. 39-46.

Kniouesvie cnosa: ctanbHble TOHKOCTEHHbIE CTEPXKHI,
BHEL[CHTPEeHHOe CKaTue, 00Las yCTONYMBOCTD, IIOTeps
MECTHOJ YCTOMYMBOCTY UM (OPMBI CEUeHMs, PemyKIV
CeueHMtsl.

IIpennoxkeHn aHaMUTUYECKU-YMCIIEHHBII METOJ, pac-
yeTa CTEP)KHEBBIX 97IEeMEHTOB JIETKMX CTaJbHBIX TOHKO-
crenHpix KoHcTpykumit (JICTK) na obmyo ycroidn-
BOCTb, B KOTOPOM pefyIIMpOBaHHOE CeYeHVe 3aMeHAeTCs
Ha HepeyMpOBaHHOE C KOMIIEHCUPYIOIIMM JOTpyKe-
HYeM (PUMKTVBHOI IPOJOIBHONM CUION. 3aBUCUMOCTD ee
OT HEJICTBYIOILEN IIPOJOIbHON CUIBL C OJHO- WU/ JIBYX-
OCHBIM 9KCIIEHTPUCUTETAaMM YCTAaHABIMBAETCA IPU MX
COBMECTHOM JIeICTBUMU IO (PUKTUBHBIM HaIpPsDKEHUSIM
B LIEHTPE TSDKeCTU ocnabnennsi Hanbosee HAPsHKEHHO-
ro ceyeHusA crepxHs. IIpu aToMm yunTbiBaeTcs BIMAHUE
COOTBETCTBYIOIIMX IIOCTaBJIEHHOI 3ajjade yCTONYMBO-
ctu (MSTMOHBIX, MBIMOHO-KPYTUIBHBIX VTN MPOCTPAH-

259



BecmHuk epaxdaHckux uHxeHepos. 2020. N2 4 (81)

CTBEHHBIX) IepeMelleHnil Ha YCWIns. AHaIUTHIecKast
YaCTb pelIeHNs 3a4a4 YCTONYMBOCTY IOCTPO€EHA /ISl U3-
BECTHBIX [IAPAMETPOB PeaIbHOrO OCIAOTEHNS CeUeHs,
kotopoe ¢ nomoupio EN 1993-1-3-2004 B coyeTanuu c
anmroputMoMm «CedveHne» OIpeensieTcss YUCIEHHO Mpu
COBMECTHOM [IeJICTBMM BcexX ycumit. st coKpaljeHus
0o6beMa pacueToB MpPEeA/IOKeH O0OpAaTHBIN XOf pelleHNs
3aJIadM YCTOMIMBOCTI B Ge3pasMepHbIx mapameTpax. ITo
IIpefie/IbBHOMY COCTOSIHMIO CTep>KHA B Hambosiee Harpy-
JKEHHOM MCXOJHOM CEYEHMH (Gyy =1) IIPY 3aJaHHBIX ITa-
paMeTpax ycuauit (OTHOCHUTENbHBIX 9KCI[EHTPUCUTETAX
[IPOJO/IBHOI CUJIBI, YUYUTBIBAONINX IIePEMEI[eHNsI) qIC-
JICHHO OIIPeNeIAI0TCA PEAYKIVA CeYeHN M PeajIbHO Jeli-
CTByIOLIME yCumus. 3aTeM, B 3aBUCUMOCTHU OT TMOKOCTH
CTep>KHs, OOpAaTHBIM aHATUTUYECKUM peIIeHMeM yCTa-
HaB/IMBAETCA COOTBETCTBYIOLEe 3arpy>KeHUe CTEP)KHA
Ha ero omnopax. ITpemy1okeHHBI OBICTPOREIICTBYIOLNI
AQHATUTUYECKY-YMCIIEHHBII METON OOPaTHOTO pelleHNus
3a7ad YCTOMYMBOCTY IIO3BOJISET C BBICOKOI TOYHOCTDIO
[OYYUTh HEOOXOAVUMBIN /I IPAKTUKY IPOEKTHPO-
BaHMs 00beM [JAHHBIX O BJIVISTHUIO PERYKI[UN CEeUeHVISI
(koo PuiMeHTs MOTepU MECTHON YCTOMYMBOCTM) Ha
OO1IIIYIO YCTONYMBOCTb.
Vn. 1. Bubnmorp.: 10 HasB.

Belyy G. I Analytical-numerical method for
calculating the stability of rod elements of lightweight
steel structures. Vestnik grazhdanskikh inzhenerov -
Bulletin of Civil Engineers, 2020, no. 4 (81), pp. 39-46.

Keywords:  thin-walled  steel rods, eccentric
compression, general stability, loss of local stability and
section shape, section reduction.

The article proposes an analytical-numerical method
for calculating the rod elements of lightweight steel
structures for general stability, in which the reduced section
is replaced with the unreduced one with compensating
loading with a fictitiouslongitudinal force. The dependence
of this force with uniaxial or biaxial eccentricities on the
acting longitudinal force is established when they are
combined acting on fictitious stresses in the center of
the weakening gravity of the rod most stressed section.
Therewith, the effect of displacements corresponding
to the stability tasks (bending, bending-torsional or
spatial ones) is taken into consideration. The analytical
part of the stability problems' solution is constructed
for the known parameters of the real abatement of the
cross section, which is determined numerically under
the combined action of all efforts using the EN 1993-
1-3-2004 in combination with the "Cross-section"
algorithm. To reduce the volume of calculations, there is
proposed a reverse course of solving the stability problem
in dimensionless parameters. The section reduction and
the actual forces are numerically determined according
to the limiting state of the rod in the most loaded initial

section (Gn.=1) at given force parameters (relative
eccentricities of the longitudinal force, taking into account
displacements). Then, depending on the flexibility of the
rod, the corresponding loading of the rod on its supports
is specified by the reverse analytical solution.

YIK 624.046.3:624.014
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Kybacesuu A. E. YCTOIYMBOCTD CTEHOK IOJAKPAHO-
BBIX 6a/IOK C yCTaTOCTHBIMM TPEelIHAMI B 30HE CKa-
TOTO mosAca // BeCTHMK rpaklaHCKuX MH>XeHepoB. 2020.
Ne 4 (81). C. 47-53.

Kniouesvte cnosa: mopgxkpaHoBas 0ajka, yCTamoCTHasA
TpeIyHa, MeCTHas YCTONYMBOCTD, HaYaIbHbIe HeCOBep-
IIEHCTBA, HANPHKEHHO-IepOpMMPOBAHHOE COCTOSHME
CTeHKU, CTEHKa CTaTbHOI GasKL.

Vsno>xeHa MeTOAMKa OIpeeNeHNs HecylIeit crocob-
HOCTH IOJIKPAHOBBIX 6A/IOK C yCTATOCTHBIMM TPeLMHAMM
B cTeHKe. PaspaboTraH 1 peaan3oBaH aIrOPUTM II0 OIIpe-
TeNeHNI0 HaIPsKeHHO-/1eOPMUPOBAHHOTO U TIPefieNb-
HOTO COCTOSHMA GaKM C TPEIIVMHON B CTeHKe IO CKa-
TBIM TIOSICOM. YCTAaHOBJIEHA 3aBMCUMOCTb HAIPsKEHHO-
TeOPMMPOBAHHBIX U TPeleNbHBIX COCTOSHUII CTEHKH
0asIKM OT BeJIMYMH ee OTHOCUTEIbHBIX Hada/IbHOJ IO~
OU U INMHBI TPEIMHBI B OTCEKe TIPU AeICTBUYU U3TH6at0-
I[ero MOMEHTa U ITIonepeyHoli cusbl. IIpencTaBnens! pe-
3y/IbTAaThl YMC/IEHHBIX UCCIIENOBAHUI BIUAHUA TPeIUH
Ha HeCYIIYI0 CIIOCOOHOCTb CTEHKU. BBIABIEHO BIUsHME
aMIUIMTY/bl Hada/IbHBIX ITOTMOeT CTeHKY Oa/IKi Ha Kpu-
TUYECKNUE ITapaMeTphl HaNpsKeHuit. PaccMoTpena 3aBu-
CUMOCTD BeIMYMH KPUTUIECKUX MapaMeTpOB HampsiKe-
HUIT OT OTHOCUTENBHON JIMHBI TPELIMHBL.

Win. 6. Tabn.: 1. bubmnorp.: 17 Ha3s.

Kubasevich A. E. Stability of crane beam walls with
fatigue cracks in the compressed belt zone. Vestnik
grazhdanskikh inzhenerov — Bulletin of Civil Engineers,
2020, no. 4 (81), pp. 47-53.

Keywords: crane runway beam, fatigue crack, local
stability, initial imperfections, the stress-strain state of the
beam wall, steel beam wall.

The paper describes a method for assessing the bearing
capacity of the crane beam walls with fatigue cracks. There
has been developed and implemented an algorithm for
evaluating the stress-strain and limit state of the beam
with a crack in the wall under a compressed belt. There
has been established the dependence of the stress-strain
and limit states of the beam wall on the value of the initial
relative beam bending and the crack length in the section
under the action of the bending moment and transverse
force. The author presents the results of numerical studies
of the effect of cracks on the bearing capacity of the beam
wall. The influence of the amplitude of the initial beam
wall deflection on the critical stress parameters is revealed.
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The dependence of the values of critical stress parameters
on the relative crack length is considered.

VK 626-1/-2
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Kypuno E. IO., Husxcezopooues []. B. TexHomornu mH-
¢dopManMOHHOTO MOJENMMPOBAHNUS IIPU MPOEKTUPO-
BaHNM TUAPOTEXHUMYECKUX COOpYKeHMIl// BecTHuK
IpaXJaHCKUX MHXXeHepoB. 2020. Ne 4 (81). C. 54-57.

Kntouesvie cnosa: TexHomorusi MHGOPMAIIOHHOTO
MOJIeTTMPOBaHNs, KOMIIbIOTEpHbIE TEXHONOTUHU, TULAPO-
TeXHUKa, 1(POBU3aLs, CTPOUTENBCTBO, MPOEKTUPO-
BaHUe 3JaHUIA.

B Hacrosmee BpeMA MPONCXOANT NHTEHCUBHOE BHE-
IpeHMe TEeXHONOTUI MHPOPMALMOHHOTO MOJeTMPOBa-
HUA B JI€ATENbHOCTb IPOEKTHBIX ¥ CTPOMUTENbHBIX Op-
raumusanuit Poccuiickort ®emepanuy, BKIOYasd TUAPO-
TeXHUYECKUI CerMeHT 3Tol orpaciu. CyllecTByoomue
IIpOrpaMMHBIe KOMIUIEKCBI, peaansyole MHGOpMaIu-
OHHBIE MOJIeNN 3[JaHNIL, He afallTUPOBAHBI J/I IPOEKT-
poBaHNUA TUAPOTEXHMUYECKUX coopykeHuil. Hacrosmasn
CTaTbsl IMOCBsIIEHA WUCCIELOBAHMIO MPOOTEMBI M pas-
paboTKe cHennanM3MpOBaHHbBIX peIleHu! B aToi cdepe
(HOBBIX /60 6asMPYIOMMXCA Ha CYLIECTBYIOMINX IIPO-
rpaMMHBIX KOMIUTEKCax). PaccMoTpeH mpoiiecc co3manms
INUIOTHOTO IPOEKTa TUAPOTEXHUYECKUX COOPY>KEHUIH,
a TakKe HeOOXOOMMBIX [/IA 3TOT0 OMOMMOTEK 0Ga30BBIX
9/IEMEHTOB 1 u3fenuii. IIpennoxxen yKpyIHEHHbI I/IaH
BHEJIPEHNsT TEXHOTOTMU MHPOPMALMOHHOTO MOJEPO-
BaHMsA B 00/1aCTh IUJPOTEXHUKIL.

Vin. 2. Bubnmorp.: 2 HasB.

Kurilo E. Yu., Nizhegorodtsev D. V. Information
modeling technologies at design of hydraulic facilities.
Vestnik grazhdanskikh inzhenerov - Bulletin of Civil
Engineers, 2020, no. 4 (81), pp. 54-57.

Keywords: building information modeling, computer
technologies, hydraulic engineering, digitalization,
construction, design of buildings.

There takes place an intensive integration of building
information modeling (BIM) in the activities of design
and construction companies of the Russian Federation,
including the hydraulic engineering segment. Existing
software systems for building information modeling are
not adapted for the design of marine engineering. This
article is devoted to the study of the problem and the
development of specialized solutions in this area (new or
based on the existing software).The process of creating
a hydraulic engineering pilot project, including the
necessary libraries of basic elements, is considered. An
enlarged plan for the integration of BIM to the marine
engineering is proposed.
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Jo6osckuiit M. O., Tykkus A. JL, ITamxun I1. A., Xe-
eaii E. O. VIamepenne gedopManuii M yCWINii B CTEPK-
HEeBBIX 39/leMEHTaX C INpPHMEHEHUeM MUKpoMmeTpa //
BecTHUK TrpakgaHCKUX MHXeHepoB. 2020. Ne 4 (81).
C. 58-63.

Kntouesvie cnosa: TeH30MeTpHUs, U3MEPEHMSI, MUKPO-
MeTp, IpubOpbl, CII0COObI MOHUTOPYHTA, HAPSDKEHHO-
nedbopMuUpOBaHHOE COCTOSTHUE.

VIsy4enne HampspKeHHO-eOpPMIPOBAHHOIO COCTO-
SIHUS TTO3BOJISIET IIOHATD, KaK PabOTAIOT 37IEMEHTHI KOH-
CTPYKLMIT B peajIbHbIX YCTOBUAX KCIayaranuy. Llenbio
TAHHOTO VCC/IEOBAHNUA SABIAETCA aHANMNM3 CYIIECTBYIO-
VX METOJ[OB, IPVMEHAEMBIX J/II MOHUTOPIHTA 3aHNIA
U COOPY>KEeHMIl, a TaKXKe CO3JlaHle YHMUBepCalbHOTO, He-
ZOpPOTOro ¥ MPOCTOTO MeTOAA M3MepeHus nedopMaruii
U YCUINI B CTEP)KHEBBIX 3/IEMEHTAX C MICIIONb30BAHMEM
MUKpOMeTpa. Pe3ynbraTsl TabOpaTOPHBIX HUCIBITAHMIL
MI0KAa3aJIy, YTO HOBBII METOJ] HU4eM He YCTYIaeT Cylle-
CTBYIOIIUM 37eKTPUYECKNM, aKYCTUYECKUM U TeH30pe-
3UCTUBHBIM MeTofiaM KoHTponsa HJIC, a maxke 1o Heko-
TOpPBIM IIapaMeTpaM, TaKMM KaK IIPOCTOTa YCTaHOBKIH,
MOOM/IBHOCTD, 3alIMIIEHHOCTh, 9KOHOMWYHOCTH, IIpe-
BOCXOAUT UX. TOYHOCTDb M3MepeHus ycuanii 1o 7%, orpe-
IefleHHast P UCIBITAHUAX B Ta0OPaTOPHBIX YCIOBUAX,
MOATBEPK/IaeT BO3MOXKHOCTb MUCIIO/Nb30BAHMA HTAHHOTO
MeTofja I MOHMTOPMHIA CYLIeCTBYIOIIMX KOHCTPYK-
L.

Wn. 3. bubmuorp.: 15 Ha3B.

Lobovskiy M. O., Tukkiya A. L., Pyatkin P A,
Khegay E. O. Measuring of deformations and forces in
rod elements using a micrometer. Vestnik grazhdanskikh
inzhenerov - Bulletin of Civil Engineers, 2020, no. 4 (81),
pp. 58-63.

Keywords: tensometry, measurements, micrometer,
devices, monitoring methods, stress-strain state.

The study of the stress-strain state (SSS) gives an
indication how structural elements work in real operating
conditions. The purpose of this study was to analyze the
existing methods used for monitoring of buildings and
structures, as well as to create a universal, inexpensive,
and simple method for measuring deformations and
forces in rod elements using a micrometer. As the results
of laboratory tests have shown, the new method is in no
way inferior to the existing electric, acoustic and strain
resistance methods of SSS control, surpassing them in
some parameters, such as ease of installation, mobility,
security, cost-effectiveness. The accuracy of measuring
forces up to 7 % assessed during laboratory tests confirms
the possibility of using this method for monitoring of
existing structures.
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Muwiypenxo H. A., Epenuunos C. A., baii B. @., Xy-
ovuuxuna H. 10. VccmepoBaHue paGoThI COeTHEHIA
3/IEMEHTOB KOMIIO3MITHOM KOHCTPYKIMI: JiepeBAHHON
IUINTBI TEePeKPBhITUA M I[eMEHTHO-NEeCYaHOM CTAXK-
K // BeCTHUK IpakIaHCKUX MHXeHepoB. 2020. Ne 4 (81).
C. 64-71.

Kniouesvle cnosa: ciBuT, KacaTelbHble HANIPsKEHN,
ajiresys.

Vccnenyercst pabora COeIMHEHNs 9€MEHTOB KOM-
IO3UTHOM KOHCTPYKUMI: JE€PEBAHHONM IIINThI II€PEKPhI-
TUS M LeMEHTHO-IIeCYAHON CTSDKKM B JTa0OpaTOPHBIX
YCTIOBUAX ¥ TIPYM YMCIIEHHOM MOJenupoBaHuu. B xope
7abOPaTOPHBIX UCIBITAHNIT ObIIA YCTAaHOB/IEHA HeCyIast
CIIOCOOHOCTD COENMHEHNA Ha CHBUI, IPEJIOKEHbI CIIO-
COOBI TOBBINIEHNA HECYIIeil CIIOCOOHOCTU COeNUMHEHMA
C TOCTIeRYIOLIMM UX UCIIBITaHNEM, TaHa KapTuHa aedop-
Manuit coegyHeHus. [IpuBeneHo ob6ocHOBaHMe BbIGOpA
(bU3MKO-MeXaHIMIECKIX XaPAKTEPUCTUK MATePUAIOB s
IIPOBENIeHM s YMCTIEHHOTO 9KCIIEPMMEHTA, TIPefICTaB/IEHbI
Pe3y/IbTaThl YMC/IEHHOTO MOJIEIMPOBAHNA.

Vin. 17. Tabn.: 7. bubmmorp.: 5 Ha3s.

Mishurenko N. A., Erenchinov S. A., Bay V. E,
Hudyshkina N. Yu. Investigation of the performance
of the composite structure elements' connection: a
wooden floor slab and cement-sand screed. Vestnik
grazhdanskikh inzhenerov - Bulletin of Civil Engineers,
2020, no. 4 (81), pp. 64-71.

Keywords: shear, shearing stresses, adhesion.

The article presents the results of the study of the
performance of the composite structure elements'
connection, namely, a wooden floor slab and cement-
sand screed, in laboratory conditions and in numerical
simulation. During the laboratory testing, there was
assessed the shear bearing capacity of the connection,
there were proposed methods for increasing the bearing
capacity of the connection with subsequent testing of
these methods, and the connection's deformation was
presented. The substantiation of selecting the physical-
mechanical properties of materials for making a numerical
experiment is submitted, the results of numerical
simulation are presented.

YIK 624.04

DOI 10.23968/1999-5571-2020-17-4-72-79

Ocvikos C. B. YueT mIporpeccupyoLero oopyueHs
IPOKJAHCKNX 3[aHMIT B 3apyOeKHbIX M OTeYeCTBEH-
HBIX HOPMATUBHBIX JOKyMeHTaX // BeCTHUK rpaxsjaH-
CKuX nHXeHepoBs. 2020. Ne 4 (81). C. 72-79.

Kniouesvie cnosa: mporpeccupyioiee o6pylueHue,
BHe3aIlHOe yIaJIeHle 9/IeMeHTOB, HOPMbI I PeKOMEH/Ia-
LUN.

BoimonmHen 0630p 3apyOeXHBIX M OTeYeCTBEHHBIX
HOPMATUBHBIX JOKYMEHTOB II0 IPOEKTMPOBAHMIO 3[a-
HIIL, YCTOMYMBBIX K IIPOTPECCUPYIOIIeMY OOpYIIEHUIO.
[ToxasaHa gMHaMMKa pasBUTUSA METONMK pacdeTa KOH-
CTPYKLMII IIPY BHE3AITHOM Y/la/IEHUM HECYILETO 37IEMEH-
Ta. BolfleNIeHbl OCHOBHbIE OTIMYNUA POCCUIICKMX HOPM OT
3apyOeXXHBIX PeKOMEHJALNIT B YaCTH pacyeTa 3AaHIIT Ha
Iporpeccupyoliee oOpyIieHne.

Wn. 1. bubnmorp.: 7 Ha3B.

Osykov S. V. Taking into consideration the progressive
collapse of civil buildings in foreign and domestic
standards. Vestnik grazhdanskikh inzhenerov — Bulletin
of Civil Engineers, 2020, no. 4 (81), pp. 72-79.

Keywords: progressive collapse, sudden element
removal, standards and guidelines.

The paper presents a review of foreign and domestic
design standards for progressive collapse resistant
buildings. The development of methods for structural
analysis of buildings under a sudden bearing element
removal is shown. The main differences between Russian
standards and foreign guidelines in terms of progressive
collapse analysis of buildings are highlighted.

YIK 624.071

DOI 10.23968/1999-5571-2020-17-4-80-88

Ilonos B. M., ITniochun M. I DKcnepuMeHTanbHOE
MCCIeOBaHNe IMAarpaMM o — € 6eTOHa IPY OTHOOCHOM
CKATHM Y BIMAHNUA Ha UX GOpMy IMKIOB 3aMOpPaXKu-
BaHNA U OTTauBaHNA // BeCTHUK IpaXk/JaHCKUX MHKeHe-
poB. 2020. Ne 4 (81). C. 80-88.

Kniouesvie cnosa: HemuHerHas fedopmanioHHas Mo-
menb, feOpMaIVOHHbIE XAPAKTEPUCTUKM OeTOHa, Ha-
IE&XHOCTB JKene306e TOHHBIX KOHCTPYKIINIA, BHEIJEHTPEH-
HO CKaTblil )Ke/le300eTOHHBI 97eMeHT, KoadduieHT
BapuaLny, MI3MEHINBOCTb XapaKTEPUCTHUK, LIVIK/IBI 3aMO-
PaXMBAHMS M OTTAMBAHSL

B pesynbrare 9KCIepUMEHTATbHOTO MCCIEHOBaHMA
IIPOBEfieHa OLleHKa M3MeHYMBOCTU (HOPMBI ITOTTHBIX AMa-
rpaMM O — € 6eTOHa IpyU OZHOOCHOM Cxxatun. [TokasaHo,
YTO B PaMKax OJHOTO Kyacca 6eTOHa MO IPOYHOCTH IIPK
oKatuy ko9 duuyeHTsl Bapuanuy fedOpMalOHHBIX
XapaKTepUCTUK OeTOHA COCIIOCTaBUMBI C K03 durmeH-
TOM Bapuanyy MPOYHOCTY. YCTAHOBJIEHO, YTO BO3[eNi-
CTBME IMK/IOB 3aMOPQXMBAHMS 1 OTTAUBAHIS IIPUBOUT
He TO/IBKO K CHIDKEHIIO IIPOYHOCTY GeTOHA IIPY CKATUI,
HO M K YMEHBIIEHWIO Ipefe/bHBIX AedopMaiuil Ipu
KPAaTKOBPEMEHHOM [eJiCTBMM HArpysKu M HadyajbHOTO
Mopy/s ynpyroctin. IIpu 1Cmonb30BaHUM fUarpaMMHBIX
METOJ[OB pacyeTa >Kene300e TOHHBIX KOHCTPYKLUIT Heob-
XOAVMO YUMTHIBATh BIIVSIHJE M3MEHINMBOCTI HE TOIBKO
IIPOYHOCTHBIX, HO U [e(OPMAIIMOHHBIX XapaKTePUCTUK
6eToHa.

V. 3. Tabn.: 3. bubmmorp.: 15 Hass.
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Popov V. M., Plyusnin M. G. Experimental study
of o - e diagrams of concrete under uniaxial compression
and the influence of freezing and thawing cycles on
the form of the diagrams. Vestnik grazhdanskikh
inzhenerov - Bulletin of Civil Engineers, 2020, no. 4 (81),
pp- 80-88.

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

As a result of the experimental study, there was
estimated the variability of the form of complete diagrams
o-¢ of concrete under uniaxial compression. It is shown
that the coefficients of variation of concrete deformation
characteristics are comparable with the coefficient of
variation of strength within one concrete class in terms
of compressive strength. It was found out that the effect of
freezing and thawing cycles leads not only to a decrease in
the compressive strength of concrete, but also to a decrease
in the ultimate deformations and the initial modulus
of elasticity. Thus, when using diagram methods for
calculating reinforced concrete structures, it is necessary
to take into account the influence of variability not only
in the strength, but also in the deformation characteristics
of concrete.

YIK 624.011

DOI 10.23968/1999-5571-2020-17-4-89-99

Yeproix A. I, Yan Kyox Pone. AHanu3 Hecyeii cro-
COOHOCTH COeIMHEHN: C MPYMEHEeHNeM CaAMOHApe3alo-
IIVIX Hareleil B PasIMIHbIX MOJENAX IUIACTHIECKOTO
paspymenus // BecTHUK TpaXJaHCKUX WHXKEHEPOB.
2020. Ne 4 (81). C. 89-99.

Kntouesvie cnosa: caMoHapesalolyie Hare/u, JepeBsH-
Hble KOHCTPYKI[UM, METOJ] pacyeTa Hecyllell CIoCOOHO-
CTM, MECTHOE HaIIPsKeHMeE, T/TACTUMKOBDII IAPHUP.

B HacrosIee BpeMs Bce Yallje B HEKOTOPBIX 00/1acTAX
CTPOMTENbCTBA CHOBA IPUMEHSIOTCA JIePeBSHHDIE KOH-
CTPYyKIuM, 06/1ajatomine BEICOKOI IPOYHOCTHIO, HI3KO
TedopMMUPYeMOCTBIO M XOpomlell acTeTnkoit. CoenyHe-
HIIS1 C HeCKOJIBKMMIY CTa/IbHBIMU ITACTMHAMY OYeHb 3¢-
(eKTUBHBI 1A IepeBsHHBIX paM 1 depM. [l cozmanms
OITUMA/IBHBIX COEAMHEHNIT HEOOXO[UMO aAKTYaIn3upo-
BAaTb CBA3b MEXMY IIapaMeTpaMI COeIMHEHNA 1 HeCyII el
CIIOCOOHOCTBI0 KOHCTpyKIyi. ONHAKO B TEXHUYECKUX
pernaMeHTax OTCYTCTBYIOT METOJVIKY pacyeTa KOHKpeT-
HO JIJIS1 5TOTO THIIA coefiMHenys. IIpoBeneHsl nccnenosa-
HIe 11 pa3paboTKa METOIOB pacueTa COeVHEHWIT, aHaIN3
paboThI caMOHape3aIOIINX HaTesIell, onpeneneHne GakTo-
POB, BAMSIOIUX HA Hecymiue crrocobHocTy, mo EBpoko-
Iy 5. BoloHeHO cpaBHEHNe IIO/TyYeHHBIX Pe3y/IbTaToB C
pesynbTaTaMM JPYTUX METOJOB MCCIElOBaHMIA, TPUBEfie-
HBI peKOMEH AN 110 IPMMeHeHMIo CTaHapTa B Poccun.

V. 10. Ta6n.: 3. bubmmorp.: 16 Hass.

Chernykh A. G., Tran Quoc Phong. Analysis of the
load bearing capacity of the connection with the use of
self-drilling dowels in various models of elastic failure.
Vestnik grazhdanskikh inzhenerov - Bulletin of Civil
Engineers, 2020, no. 4 (81), pp. 89-99.

Keywords: self-drilling dowels, wooden structures,
method of calculating the load-bearing capacity, local
stress, plastic hinge.

Currently, wooden structures characterized with
high strength, low deformability and good aesthetics are
being increasingly used in some areas of construction.
Connections with multiple steel plates are very effective
for wooden frames and trusses. In order to provide
optimal connections, it is necessary to establish the
relationship between the connection parameters and
the load-bearing capacity of the structure. However, the
technical regulations do not provide calculation methods
specifically for this type of connection. There have been
carried out a research and development of methods for
calculating connections, an analysis of the self-drilling
dowels' performance, and the factors affecting the load
bearing capacity according to Eurocode 5 have been
specified. The results obtained have been compared with
other various research methods" results, there are offered
authors' recommendations on the application of the
standard in Russia.

YIK 624.04

DOI 10.23968/1999-5571-2020-17-4-100-105

Iyzees P. H., Konpos P. O. CBoOOSHbBIE HeMMHEeITHbIe
KomeOGaHysA BaHTBI ¢ BHeIIHUM Jemidepom // BectHrk
TPaXJaHCKUX MHKeHepoB. 2020. Ne 4 (81). C. 100-105.

Kntouesvie cno6a: BaHTOBbIE CUCTEMBbI, HeTVHEIHbIE
KojmeOaHus, BASKUII ileMiidep, YMC/ICHHBII METOJ.

IIpensoskeH YMC/IEHHBIN AITOPUTM aHA/IN3A HeTMHEN -
HBIX KOJIe0aHMII BaHTHI C BHELIHUM BA3KNM JeMIipepoM
Ha OCHOBE fABHOTO VHTETPMPOBAHNA YPaBHEHUII [IBIDKe-
HYA. AJITOPUTM HO3BOJIAET YYUTHIBATh KaK TeoMeTpude-
CKYIO HeJIMHEIHOCTb BAHTBI, TaK ¥ HEMHENHOCTH, CBA-
3aHHbIe ¢ JeMIepoM. BblmonHeH aHaMN3 HeMTMHEHBIX
cBOOOIHBIX KOTEOAHWIT IO OIIPee/IeHNI0 OOIIETO fleKpe-
MeHTa Kose6aHuil cucteMsl ¢ fieMigepom. OmpepeneHsl
OIITVMMAJIbHbIe ITapaMeTpbl BHELIHEro BA3KOro AeMide-
pa. Ilomy4yeHpl 3aBUCMMOCTH ONTHUMAa/IbHBIX TAPaMETPOB
IeMI(upyIoleil CUCTEMBI B 3aBUCHMOCTH OT IIPUBEfEH-
HOJI KOOPAMHATHI YCTAaHOBKY AeMIiepa.

Vn. 5. Tabn.: 2. bubmmorp.: 18 Ha3ss.

Guzeev R. N., Koprov R. O. Free nonlinear vibration of
the cable with external damper. Vestnik grazhdanskikh
inzhenerov - Bulletin of Civil Engineers, 2020, no. 4 (81),
pp. 100-105.

Keywords: cable systems, nonlinear vibrations, viscous
damper, numerical method.
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The numerical analysis for cable nonlinear vibration
with external viscous damper based on explicit integration
equation of motion is proposed. The algorithm allows
taking into account both the geometry non-linearity
of the cable and the non-linearity associated with the
damper. There has been made an analysis of free nonlinear
vibration to determine the total vibration decrement of the
system with damper. The optimal parameters for external
viscous damper are determined. There have been obtained
dependences for damping system optimal parameters in
relation to the reduced damper coordinate.

YIK 624.131
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Kontowxos B. B. AHamm3 MeTOIOB aHATUTUIECKIX
pacueToB ocagok ¢pyHIaMeHTOB BO BpeMeHn // BecTHuk
TPXJAHCKUX MH>KeHepoB. 2020. Ne 4 (81). C. 106-114.

Kntouesvie cnosa: aHaMUTUYIECKN€ METOIBI PAacueTOB
ocafiok (YHIAMEHTOB, KOHEYHas HeMHeNHas OCafika,
TIPOTHO3 Pa3BUTUA OCA/IKU BO BPEMEHH.

B HacrosIlee BpeMs CYIIeCTBYeT TP OCHOBHBIX Me-
TOfla pacyeTa 0CcaffoK GpyHHAMEHTOB: METOf, IMHEIHO fie-
¢dopmupyemoro cnost (merop npod. K. E. Eroposa), me-
TOJ, IOCTIOHOrO cyMMmupoBanus (ocHoBHoit Mertop CII
22.13330.2016) 1 METO OHOMEPHOTO KOMIIPECCUOHHOTO
oKarus (YacTHBI CIy4daii MeTORa SKBMBAIEHTHOTO CIIOSI
npod. H. A. IlpiTtoBrua). Bce BbilleHa3BaHHbBIE METOMBI
pacdeTa OCaJOK OCHOBAaHbI Ha JIMHENHON 3aBMCUMOCTHU
ne(bopMaum?[ OT HanpspKeHuit. [IpyHIUNManbHble OTIN-
4y 3TUX METOJIOB pacyeTa 3aK/II0YalOTCA B ydeTe Npu-
POZHBIX HAIPSDKEHWIT TPYHTOB OT COOCTBEHHOTO Beca,
crocobe ompefeneHnss CKMMAaeMOll TOIY TPYHTOB U
OIpee/IeHNN PacIpefe/ieHNs] HapsDKEHMIT 1o ITyOuHe
OT BHEILIHETO JaBjeHNA. B IpakTuKe IMPOEKTUPOBAHMA
OCHOBaHMII U (pyHIaMeHTOB Haybosee pacIpoCTpaHeH-
HBIM U aBTOPUTETHBIM CUUTAETCA METOJ, IIOC/IOIHOTO
cymmuposaHus. CrefyeT OTMETUTD, YTO KaK/bIl METON,
ObUT B CBOE BpeMsI pa3paboTaH [/IS pelleHNs] KOHKpeT-
HBIX 33/la4, OHAKO Ha CETONHAIIHUI eHb He KaXKIbIi
VH)KEHep 3HaeT IPAHUIbl IPUMEHMMOCTY TOTO VI MUHO-
TO MeTOfIa pacyeTa 0CafoK. B JaHHOII cTaTbe BBHIMOTHEHBI
pacyeThl pasBUTHUS HEMMHEIHO ocafKy GyHIaMeHTa BO
BPEMEH!U PA3IMYHBIMKU METOHAMM, IIPOBEJEHO CpaBHe-
Hue ¢ GakTUIecKuMu fleopMalysAMyU O pe3yabraTaM
IJIATEIbHOTO MOHUTOPMHIA 32 OCafKaMU U3BECTHOTO
B CaHkT-IleTepbypre 3maHus u gaHbl PeKOMEHAALNHA 10
MIPUMEHNMOCTY PaCCMOTPEHHBIX METOJOB.

V. 5. Tabn.: 4. Bubmmorp.: 10 Hass.

Konyushkov V. V. Analysis of methods for analytical
calculation of foundation settlement in time. Vestnik
grazhdanskikh inzhenerov - Bulletin of Civil Engineers,
2020, no. 4 (81), pp. 106-114.

Keywords:  analytical methods for calculating
foundation settlement, finite nonlinear settlement,
forecast of settlement development over time.

Currently, there exist three main methods for
calculating foundation settlement: the method of linearly
compressible layer (introduced by Prof. K. E. Egorov), the
method of layer-by-layer summation (described in SP
22.13330.2016), and the method of one-dimension virgin
compression (a special case of the equivalent layer method
introduced by Prof. N. A. Tsytovich). All the above-
mentioned methods for calculating foundation settlement
are based on the linear dependence of deformations on
stresses. The principal differences between these methods
are in taking the account of natural soil stress from its
own weight, the technique of assessing the compressible
soil strata and evaluating the distribution of stress in
depth from external pressure. In the practice of bases
and foundations design, the layer-by-layer summation
method is considered to be the most highly reputable
and widely used. It should be noted that each method
was initially developed to solve some specific problem.
However, not every engineer at present knows the limits of
a particular method application for calculating foundation
deformation. The article presents calculations of the
non-linear settlement development in the foundation
performed by various methods. Comparison with actual
deformations is made based on the results of long-term
monitoring of foundation settlement of a well-known
building in Saint Petersburg, and recommendations
are offered regarding the applicability of the discussed
methods.

YK 658.512.6:658.527:69

DOI 10.23968/1999-5571-2020-17-4-115-121

Bbosmees C. B., Muwaxoséa A. B. BO3MOXXHOCTH IIpH-
MeHEHNsA MeTOJa OIeHKN M aHaau3a IporpamMM IjIs
KOHTPOJISI CPOKOB CTPONTETBHOTO IMpoeKTa // BecTHUK
rpaXJaHCKuX MHXXeHepoB. 2020. Ne 4 (81). C. 115-121.

Kntouesvie cnosa: xaneHjapHoe NIaHMPOBaHUE, Me-
TOR oueHKM 1 aHanusa nporpamm (PERT), ynpasrenne
CpoKaMu, KOHTPOJIb CPOKOB, CeTeBOE MOIe/TIPOBAHILE.

Merop ouenkn u ananusa nporpamm (PERT) 6s11 pas-
paboTaH ¥ BIepBble MCIIOAB30BAaH 0OJee LIECTUNECATH
7IeT Hasaf ¥ K HACTOAIIEMY BpeMeHM XOPOIIO M3BECTeH.
JlaHHBINI METOJ| MO3BOMAET YYUTHIBATh BEPOATHOCTHDIN
XapakTep IPOLO/DKUTEIbHOCTEN paboT, II09TOMY ero Jc-
MOJb3YIOT [JI MIAHUPOBAHNUA CPOKOB MIPOEKTOB, Y KOTO-
PBIX IPOJO/DKUTENBHOCTI BCEX MM HEKOTOPBIX paboT
HEBO3MOXKHO OJHO3HAYHO OIpPefeUTb 13-3a BBICOKOI
CTEIIeH) HEOIPENEe/IECHHOCTY BHEIIHEN CPeMbl, B KOTOPOI
OCYILeCTB/IAIOTCA Takye IpoeKThl. OpHako Impobnema
KOHTPOJIS1 CPOKOB paboT ¥ KOHTPOIBHBIX TOUEK IIPOEKTa
Ha OCHOBE MeTOfla OLIeHKN M aHaju3a MporpaMM usyue-
Ha HEIOCTaTOYHO Xopomo. VccnenyoTcsa BOSMOXKHOCTI
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[IPMMEHEHNSI METOfjA OLIEHKV ¥ aHA/IN3a IPOrPaMM ISl
OTC/IEKUBAHMS ¥ KOHTPOJISI CPOKOB CTPOUTEIbHBIX IIPO-
exToB. IIpefcTaB/IeH a/IfOPUTM UCIIONb30BAHSI TAHHOTO
MeTOfa [yl MPOTHO3MPOBAHMS BEPOSITHOCTI CBOEBpe-
MEHHOTO HACTYIUIEHVsI KOHTPO/IbHBIX TOYEK 1 3aBeplile-
HJIS1 BCETO [IPOEKTA.

Vn. 5. Tabn.: 1. bubmmorp.: 13 Hass.

Bovteev S. V., Mishakova A. V. The possibility of
applying the program evaluation and review technique
for construction project schedule management. Vestnik
grazhdanskikh inzhenerov - Bulletin of Civil Engineers,
2020, no. 4 (81), pp. 115-121.

Keywords: project scheduling, program evaluation
and review technique (PERT), project time management,
schedule control, network modeling.

The program evaluation and review technique (PERT)
was developed and first used more than sixty years ago
and is now well known. This technique allows taking into
account the probabilistic nature of the work duration, so
it is used for scheduling projects, where the duration of all
or some of the works can not be clearly determined due to
the high degree of uncertainty of the external environment
in which such projects are carried out. However, the
problem of controlling the terms of project activities and
key events of the project based on the program evaluation
and review technique has not been studied well enough.
This article investigates the possibilities of applying the
program evaluation and review technique to track and
control the construction project schedule. An algorithm
for using this method to predict the probability of timely
occurrence of control points and completion of the entire
project is presented.

YK 725

DOI10.23968/1999-5571-2020-17-4-122-127

Iyces B. C., Ilyxapenxo IO. B. OcHOBHbIe Ha-
nmpaBIeHNA, cneum])m(a  NMEePCHEKTUBbI PAa3BUTUA
APXUTEKTYPHO-CTPOUTETLHOTO TNPOEKTUPOBAHUA B
YCIOBUAX CEBEPHBIX IMMPOT // BeCTHMK rpaKIaHCKUX
nmxeHepos. 2020. Ne 4 (81). C. 122-127.

Knwouesvie cnosa: Kpaitauii CeBep, ApKTHKa, apxu-
TEKTypa, CTPOUTENDBCTBO, pa3BUTUE.

CeBepHble TEPPUTOPMM CTPAHBI MMEIOT OIPOMHOE
9KOHOMIYECKOe, TeONONMNTNIeCKoe, 00OPOHHOE 1 CTpa-
TeTMYEeCKOe 3HaJyeHMe. PaccMOTpeHBI ImpobrmeMaTyka
CTPOUTENDCTBA HAa apKTUYECKUX TEPPUTOPHUAX; BA)KHOCTD
MCIIO/Ib30BAHNA CTPONUTEIbHBIX TeXHOJIOIMII M MaTepua-
JI0B, COOTBETCTBYOIMX ycnoBuaM Kpaiinero Cesepa; uc-
0/Ib30BaHMe HOC/IENHNX JOCTIDKEHNUIT HayKu B 06/1acTn
APXUTEKTYPDI I CTPOUTENDBCTBA C HeO6XOJII/IMOCTbIO BHE-
IpeHMs OMbITA 3apyOEXKHBIX M POCCUIICKUX paspabordn-
KOB; Pa3BIUTHE aPKTUIECKOr0 TypMU3Ma.

Vin. 5. Bubnmorp.: 10 Ha3B.

Gusev V. S., Pukharenko Yu. V. Main directions,
specifics and prospects of architectural and construction
design development in conditions of Northern latitudes.
Vestnik grazhdanskikh inzhenerov - Bulletin of Civil
Engineers, 2020, no. 4 (81), pp. 122-127.

Keywords: Extreme North, the Arctic, architecture,
construction, development.

Northern regions of the country are of great economic,
geopolitical, defense and strategic importance. The article
considers the problems of construction in the Arctic
regions highlighting the importance of using construction
technologies and materials that meet the conditions
of the Extreme North, as well as integrating the latest
scientific achievements into the field of architecture and
construction with the need to implement the experience
of foreign and Russian developers and facilitating the
development of Arctic tourism.
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Posanuyesa H. B., Oouna A. ®@. TexHOMOrnsa MOHTaKa
KYNOIBHOTO 3aHNA C BHYTPEHHNM JlepeBAHHbBIM Kap-
KacoM C JICHOTb30BaHMEM IHEeBMAaTIYecKoil omamyo6-
K1 // BecTHUK rpaskaHCKMX MHXeHepoB. 2020. Ne 4 (81).
C. 128-133.

Kniouesvle cnosa: apkTmdeckas 30HA, [THEBMaTHde-
cKas omany6Ka, TepMOIIACTUYHAS TKaHb, 6eCKPaHOBBII
METOJ] MOHTaXa, TeI/IOCOIPOTUB/IEHNE.

[TogyepkHyTa BaXXHOCTb OCBOEHUS APKTIYIECKOI
30HBI M PACKPBITHI CYIIECTBYIOLIME [IPOOIEMBI CTPOM-
Te/IbCTBA B JAHHOI 30He. PaccMOTpeHbI U TpoaHaIu3npo-
BaHBI CYIIECTBYIOLIE METORbI CTPOUTENBCTBA OBICTPO-
COOPHBIX KOHCTPYKIWIT, B TOM 4UC/Ie U C IPUMEHEHIEM
IHeBMaTU4YecKux omanybok. Ilpennokena 6eckpaHoBas
TEXHOJIOTMA CTPONUTENbCTBA KYIOIbHOTO 3JJaHNUsA C MPU-
MeHeHIeM ITHEeBMATIYeCKOIl OManyOKu, C HOCTIeAYOLNM
3aII0/IHEHMEM MEXIIATyOHOrO MPOCTPAHCTBA BCIIEHEH-
HBIM MaTepuanoM Ha ocHoBe Quad Core.

Vin. 6. bBubmmorp.: 6 Ha3B.

Rozantseva N. V., Yudina A. E Technology for
installation of a domed building with an internal
wooden frame, using pneumatic formwork. Vestnik
grazhdanskikh inzhenerov — Bulletin of Civil Engineers,
2020, no. 4 (81), pp. 128-133.

Keywords: the Arctic zone, pneumatic formwork,
thermoplastic fabric, crane-free installation method,
thermal resistance.

The article emphasizes the importance of developing
the Arcticand reveals the existing problems of construction
in this zone. The existing methods of construction of
quick-assembly structures, including the use of pneumatic
formwork, are analyzed. A crane-free technology for
the construction of a domed building using pneumatic
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formwork is proposed, with subsequent filling of the inter-
deck space with foam material based on Quad Core.

YIK 693.54

DOI 10.23968/1999-5571-2020-17-4-134-143

Kopones E. B., Ipuwuna A. H., Muxees A. B., Inao-
kux B. A. BmaxkHoctHble fedopmanuy GeToHa, MOJ-
Bep)KEHHOTO Ie0YHol Koppo3uu. Mopaens mporuec-
ca // BecTHMK rpak/JaHCKMX MH>XeHepoB. 2020. Ne 4 (81).
C. 134-143.

Kniouesvie cnosa: 6eToH, 1jenoyHast KOPpO3us, TEXHO-
TeHHBIIl MeTacOMaTo3, HabyXaHue, pacTBOPEHNE, MOfeTb
BI&YKHOCTHOTO JiehOpMIPOBaHS, MACCOOI/IOIIEHIE.

[IpencraBeH aHamu3 paboT IO 1[ETOYHON KOPPO3UN
1leMeHTHbIX OeToHOB. IToKa3aHO, 4TO 0COOBIT MHTEpEC
IIPefICTABIIAIOT PabOTHI, B KOTOPBIX aHAIUSUPYETCS BIN-
HIle TpelH 6eTOHA, MOSBUBIINXCS B IEPHUOJ, IKCIUTyaTa-
[[MY, HA MHTEHCUBHOCTD TaKol Kopposuu. PaspaboraHa
MOJieIb U3MEHEHMSI 00BeMHBIX eopmaniit 06pasuos
6eTOHa, B OCHOBY KOTOPOJI IIOTIOXKEHO SBJICHUE TeXHO-
TeHHOTO MeTacOMaTO3a, 3aK/TI0YAI0IIerocs B IPOTeKaHUNI
XMMUYECKUX U (QUIMKO-XUMUIECKNUX IPOLECCOB, IIPHU-
BOAALINX K NPeoOpasOBaHMI0 MAPAMETPOB CTPYKTYPHI
M COCTaBa MaTepuaja IIOf IeVICTBMEM BHEIIHEN CPefbl.
ITpoBeneH aHamu3 Mopemy U CHOPMYINMPOBAHBL ClIeH-
CTBMA, QUKcaums KOTOPBIX IpPYU SKCIEPUMEHTAbHBIX
MCCIEIOBAHISIX [TO3BOMTUT UACHTU(DUIIPOBATD IPOTEKa-
HIe TEXHOT€HHOTO MeTacoMaTo3a B 6eToHe.

Vin. 3. Bubnmorp.: 27 HasB.

Korolev E. V., Grishina A. N., Mikheev A. V.,
Gladkikh V. A. Humidity deformation of concrete
subjected to alkaline corrosion. The process model.
Vestnik grazhdanskikh inzhenerov - Bulletin of Civil
Engineers, 2020, no. 4 (81), pp. 134-143.

Keywords: concrete, alkaline corrosion, technogenic
metasomatosis,  dilatation,  dissolution, = humidity
deformation model, mass absorption.

The article presents an analysis of works on alkaline
corrosion of cement concrete. It is shown that of particular
interest are works that analyze the effect of concrete cracks,
which appeared during operation, on the intensity of such
corrosion. A model of changes in volume deformations of
concrete samples has been developed, which is based on
the phenomenon of technogenic metasomatosis involving
chemical and physical-chemical processes leading to the
transformation of the parameters of the structure and
composition of the material under the influence of the
external environment. An analysis of the model is carried
out and the consequences are formulated, the fixation
of which in experimental studies will make it possible
to identify the course of technogenic metasomatosis in
concrete.

YK 628.31:628.35

DOI 10.23968/1999-5571-2020-17-4-144-149

Ueanenko M. M., Jlanamuna E. . VccnemoBaHus
CeIeKIII MUKPOOPTaHN3MOB UL Pa3oKeHN:A Hede-
NIPOAYKTOB C MOBBILIEHHOI HUTPOT€Ha3HOM aKTUMBHO-
CTBIO B TabopaTopHOM OmopeakTope // BecTHUK rpax-
HBaHCKMX MHXeHepoB. 2020. Ne 4 (81). C. 144-149.

Kniouesvte cnosa: 6uopeakTop, 3arpyska, CemeKIys,
MMMOOV/IV30BaHHbIe MUKPOOPTaHM3MBI, CKOPOCTb Jie-
CTPYKIVM, IPUPOCT MUKPOOPTAHN3MOB.

[TpuBopATCA pe3ynbTaThl MCCIefOBAHMI ITO pasioxKe-
HMIO He(pTEIPONYKTOB Ha IpUMepe NU3EeNbHOTO TOIUIN-
Ba B 6MOpeakTope C 3arpysKoit 13 MMMOOMIN30BAHHBIX
MUKPOOPTaHM3MOB, CIELMANTbHO  CENeKI[MOHMPOBAH-
HBIX M aJalITUPOBAHHBIX K IECTPYKLUN YITIEBOJOPOLOB.
B xozie pabot 13 cbIpoit HeTU METOIOM CeeKIUM ObIIO
BBIZIeZIEHO 25 ITaMMOB KY/IbTYP MUKPOOPTaHU3MOB, KO-
TOpbIe MMe/Y PasHYI0 AeCTPYKTUBHYIO aKTMBHOCTDb OT-
HOCHUTE/IBHO YITIeBOLOPOOB IapadHOBON dpaKIuy A1-
3€/IbHOTO TOIUIVBA U a30T(PUKCHUPYIOLIYIO CIIOCOOHOCTD.
B xopie mccnemoBaHuii IPOBOIIN CEEKLIMI0 HAPAAY C
OKIIC/IEHEM YITIeBOJOPOLOB I MO CIIOCOOHOCTU MUKPO-
OpraHU3MOB K a3oT¢ukcanny. Takue MIUKPOOPTaHU3MBbI
MO3BOMIAT IIPY OKMC/IEHNM YITIEBOLOPOROB CHM3UTDH CO-
Iep>kaHue OMOTeHOB B OYMIEHHON Boge. YacTb MUKpO-
OpraHM3MOB UJIEHTUGUIMPOBAHA U VCCIeOBaHA HU-
TpOTeHa3Has aKTUBHOCTDb IIceBIOMOHaj. IIpu pocte Ha
YITIeBOJOPOAAX AM3€IbHOTO TOIUINBA B OMOpeaKTOpe ac-
CYMIWIALVA a30Ta aKTUBHEE BCeX IPOTEKAET B KY/IbType
Rhodococcus erythropoltis R-2 u paBuseTcs 10,52 HMONb
C,H,/mr 6enka B yac. MakcuMajbHY0 HUTPOTEHA3HYIO
aKTMBHOCTb VIMeeT IIO/ydeHHas aBTOPaMM accoLManyA
Ky/IBTyp-AeCTPYKTOPOB OMOpeaKkTopa, KOTopasi Ipy po-
CTe Ha He(pTeIPORYKTaX AU3eTbHOTO TOIUIMBA COCTABIIA-
er 23,7 umonb C H /Mr 6emka B 4ac, uTo B 2,3 pasa mpe-
BBIIIAET a30TPUKCHUpyloiyo cnocobHocTs Rhodococcus
erythropoltis R-2. VccmemoBaHa CKOPOCTb HECTPYKILIMM
YITIEBOLIOPOIOB — Ha CellbMble CYTKM Ky/IbTUBUPOBaHMA
HeCTPYKLMsA NapadMHOBLIX YIIEBOJOPOLOB Y cpep 6e3
as30Ta coCcTaByIAeT 68 %, TOrfa KaK B IPUCYTCTBMM aMMO-
HUITHOTO a30Ta oHa focTturana 87 %. IIposegeHHbIMY KC-
CTIelOBAHVSMI YCTAaHOBJIEHA CIIOCOOHOCTD BBI/IETIEHHBIX
KY/IBTYyp He(TEOKUC/IAMNX OaKTepuil MCIOIb30BATh
YITIEBOZOPOZbI B YCTIOBYAX aCCUMIIIALIMY aTMOC(EPHOro
asota. OmpeziesieHa CKOPOCTD ITPOLiecca OKIIC/ICHN.

Vin. 1. Bubmmorp.: 15 HasB.

Ivanenko I. I, Lapatina E. Ya. Research of selection
of microorganisms for decomposition of petroleum
products with increased nitrogenase activity
in laboratory  bioreactor. Vestnik  grazhdanskikh
inzhenerov - Bulletin of Civil Engineers, 2020, no. 4 (81),
pp. 144-149.
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Keywords: bioreactor, loading, selection, immobilized
microorganisms, rate of destruction, growth of
microorganisms.

The article presents the results of studies on
decomposition of petroleum products, on the example of
diesel fuel, the investigation having been carried out in a
bioreactor with loading of immobilized microorganisms
specially selected and adapted to the destruction of
hydrocarbons. In the course of the investigation, 25 micro-
organism culture strains were isolated from crude oil by
selection, the strains had different destructive activity
relativetohydrocarbons ofthe paraffin fraction of diesel fuel
and nitrogen-fixing ability. Further, selection was carried
out along with oxidation of hydrocarbons and according
to the ability of microorganisms to nitrogen fixation.
Such microorganisms during oxidation of hydrocarbons
will allow reducing the content of biogens in purified
water. Part of the microorganisms was identified and the
nitrogenase activity of pseudomonades was investigated.
When growing on diesel hydrocarbons in a bioreactor,
nitrogen assimilation is most active in Rhodococcus
erythopoltis R-2 culture and equals 10.52 nmol CH,/
mg protein per hour. The maximum nitrogenase activity
has the association of bioreactor destructive cultures
obtained by the authors, which, when growing on diesel
oil products is 23.7 nmol CH,/mg protein per hour,
which is 2.3 times higher than the nitrogen-fixing capacity
of Rhodococcus erythropoltis R-2. There was studied the
rate of hydrocarbon degradation, on the seventh day of
cultivation, the degradation of paraffinic hydrocarbons
in nitrogen-free media is 68%, whereas in the presence
of ammonium nitrogen it reached — 87 %. These
investigations have determined the ability of isolated
cultures of oil-oxidizing bacteria to use hydrocarbons
under atmospheric nitrogen assimilation conditions.

VIIK 622.32

DOI10.23968/1999-5571-2020-17-4-150-160

Kononnes T. ., Kuproxun C. H. Vicnonb3oBaHue Me-
TOJA 5KCHEPTHBIX OLEHOK B CHMCTeMe 0a/IbHOIO olie-
HUBaHM:A KauecTBa YIpaBIeHUs SHeprocbepeskeHyeM
¥ IOBBIIIeHVeM 9HeproaGPpeKTUBHOCTI MpeqIpUATHIL
ra3oBoii oTpaciy // BeCTHMK Irpa’k[jaHCKUX VH)KEHEPOB.
2020. Ne 4 (81). C. 150-160.

Kniouesvle cn06a: METON, SKCIIEPTHBIX OL[EHOK, KO3(]-
GUIMEHT KOHKOPAAINY, CUCTeMa OLIEHUBAHNUA KadecTBa
YIIpaB/IeHNSL.

PaccmarpuBaeTcs mOpSAOK VMCIONb30BAHUA MaTeMa-
TUYECKOTO MeTOJa IIPY IIOCTPOCHMUN CUCTEeMBI 0a//IbHOTO
OIIeHMBaHMA Ka4eCcTBa yIPaBIeHN SHeprocbepeskeHneM
I TIOBBIMIEHNS 9HeproaddeKTUBHOCTH MPeRIpUATUIL
ra3oBOJ OTPACIIN.

Vin. 2. Tabn.: 6. bubmmorp.: 15 Hass.

Konoplev T. E, Kiriukhin S. N. Using the expert
evaluation method in the system of scoring the
management quality of energy saving and energy
efficiency improvement of gas industry enterprises.
Vestnik grazhdanskikh inzhenerov - Bulletin of Civil
Engineers, 2020, no. 4 (81), pp. 150-160.

Keywords: method of expert assessment, the
concordance coefficient, the system for assessing the
management quality.

The article considers the procedure for using the
mathematical method in the creation of the scoring system
for assessing the quality of energy saving management to
improve the energy efficiency of gas industry enterprises.

YIK 697.932.5

DOI 10.23968/1999-5571-2020-17-4-161-165

Kpvuuxun H. M. Onipepenenne XxapaKTepuCcTUK CO-
TOBOTO YBIQKHHUTENA B 3aBUCUMOCTM OT ITTyOUHBI
opolaeMoil HaCafiKi MeTOJOM YMCIeHHOTO MOJeNN-
poBaHus:A // BecTHMK TpakHaHCKUX MH>KeHepos. 2020.
Ne 4 (81). C. 161-165.

Kniouesvie cno6a: TernomMaccoobMeH, COTOBBIIT YBITaX-
HITEIb, OpOIIaeMast HacaiKa, YMC/ICHHDII 9KCIIePYMEHT,
ammabatmdeckast 3 eKTUBHOCTD.

IIpencTaBeHbl Pe3y/IbTAThI YMC/TEHHBIX SKCIIEPUIMEH-
TOB IIpoljecca 06pabOTKY BO3yXa B CUCTeMaX KOHIMIVO-
HMPOBAHM C TOMOII[BIO OPOLIAeMbIX HACAIOK Pa3/IMIHON
DIyOMHBL ¢ ImpuMeHeHMeM mporpammbl StarCCM+. Pe-
3y/IBTATBI MOTYT OBITb IIPYMEHEHBI /ISl IIOCTPOEHNSI M-
IVMPUYECKNX 3aBICHMOCTEN XapaKTEPUCTUK alapaToB C
OpOIIIaeMOjl HaCaJKOIl OT ITyOVMHBI TaHHBIX HACAJIOK.

Vin. 2. Tabn.: 1. bBubmnorp.: 9 Ha3s.

Kryshkin N. M. Determining the characteristics
of a cellular humidifier depending on the depth of
the irrigated nozzle by numerical modeling method.
Vestnik grazhdanskikh inzhenerov - Bulletin of Civil
Engineers, 2020, no. 4 (81), pp. 161-165.

Keywords: heat and mass transfer, cellular humidifier,
irrigated nozzle, numerical experiment, adiabatic
efficiency.

The results of numerical experiments of the air
treatment process in conditioning systems using irrigated
nozzles of various depths by means of the StarCCM+
program are presented. The results obtained can be used
to build empirical dependencies of characteristics for
devices with irrigated nozzles on the depth of the nozzles.

YK 656.1

DOI10.23968/1999-5571-2020-17-4-166-173

Boiimko A. M. MeToayuka 060CHOBaHMA KOHCTPYK-
THBHBIX MAPaMETPOB OJHOTPYOHOrO IMAPOMHEBMATH-
4€CKOTr0 aMOpTH3aTopa // BeCTHUK rpa>klaHCKUX MHKe-
Hepos. 2020. Ne 4 (81). C. 166-173.
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Kniouesvie cnosa: aBToMOOWIb, IJIABHOCTD XOJa, I'-
APpOTHEBMATNYECKNII aMOPTU3aTOP, CKOPOCTHAs Xapak-
TepUCTHUKA.

V3noxeHa MeTOAMKA pac4eTHOrO 0OOCHOBaHMA IIa-
pPaMeTpOB OFHOTPYOHOTrO IMAPOIHEBMATIYECKOTO aMOp-
tusatopa. IlpefcTaBnen MopsAmoOK pacdeTa KaK pacyeT
o6beMa ra30BOIl 3aMPABOYHON ITONOCTH, MapaMeTpOB
rasa u pabodUert SKUAKOCTH, OIpPee/IeHNs] 9HEPTOEMKO-
CTV aMOpPTM3ATOpa, IPOBEPKM BO3MOXKHOCTM BO3HUK-
HOBEHMsI KaBUTAllMM Ha pabouyMx pexyMax, a Takoke
NIpOBeJieHNsA ITPOYHOCTHBIX PAcyeToB JieTajieil aMop-
TH3aTopa. IIpMBOAMTCA CpaBHUTENbHBIM aHAMU3 pac-
YEeTHOI M SKCIepPVMEHTA/IbHON XapaKTepPUCTUKIU IUIPO-
ITHEBMATUYECKOTO aMOPTU3aTOpa, M3TOTOBJIEHHOTO IO
HOJyYeHHBIM PacyeTHbIM INapameTpaM. Ha ocHoBanum
IIPOBEJIEHHOTO aHA/IM3a JAHbI PEKOMEH/IAIINM I10 IIOBbI-
LICHNIO IUIABHOCTM XOfja aBTOMOOM/IA ITyTeM 3aMeHbI
IITaTHBIX TUZIPABIMYECKMX aMOPTM3aTOPOB Ha TUAPO-
IIHeBMaTH4ecKye C y4eToM NOofOopa IPOIMYCKHOI CII0-
COOHOCTY PasTPy30UHBIX KIAMIAHOB.

Wn. 4. Ta6n.: 2. Bubnmorp.: 16 Ha3B.

Voytko A. M. Methodology for substantiating the
design parameters of a single-tube hydropneumatic
shock absorber. Vestnik grazhdanskikh inzhenerov -
Bulletin of Civil Engineers, 2020, no. 4 (81), pp. 166-173.

Keywords: car, running smoothness, hydropneumatic
shock absorber, speed characteristics.

The article describes the developed methodology for
calculating the parameters of a single-tube hydropneumatic
shock absorber. The calculation procedure is presented
including calculating the volume of the gas filling cavity,
calculating the parameters of the gas and the working
fluid, determining the energy intensity of the shock
absorber, checking the possibility of cavitation in the
operating modes, as well as calculating the strength of
the shock absorber parts.. A comparative analysis results
of the calculated characteristics and the experimental
characteristics of the hydropneumatic shock absorber are
presented, the absorber having been produced according
to the obtained design parameters. Based on the analysis,
recommendations are given to increase the running
smoothness of the car by replacing the standard hydraulic
shock absorbers with hydropneumatic ones, taking into
account the selection of the throughput of the discharge
valves.

YIK 629.3.017

DOI 10.23968/1999-5571-2020-17-4-174-181

Jobpomupos B. H., Qomun K. M., Meiike Y. H.
CpaBHuUTeNTbHAA OIleHKa aBTOCAMOCBA/IOB C JKeCT-
KOJI ¥ IIAPHUPHO-COYICHEHHON PaMoOil B YCIOBMAX
BOPOKHO-CTPONTETbHOTO TPOM3BOACTBA // BecTHMK
IpaXJaHCKUX MHXeHepoB. 2020. Ne 4 (81). C. 174-181.

Kniouesvie cnosa: Bopo>XHO-CTpOUTENIbHOE IIPON3BOJ-
CTBO, aBTOCAMOCBaJI, 3KCIITyaTal[IOHHbIe CBOIICTBA, TeX-
HIYECKII YPOBEHb, CPABHUTEIbHAA Ol[eHKa.

ITpoBepen aHaMN3 KOHCTPYKTYBHOTO MCIIOTHEHWA aB-
TOCAaMOCBaJIOB, ICIOb3yEMbIX B JOP 0>KHO-CTPOUTENbHON
cdepe. OTMedeHa TeHAEHLMS PACIINPEHMs MCIOMb30-
BaHMA B MUPOBON IPAKTUKE CAMOCBAJIOB C IIAPHUPHO-
cousieHeHHOIt pamoii. OOo0CHOBaHa HEOOXOAUMOCTD
OLIEHK) BO3MOXKHOCTM OT€4YeCTBEHHBIX IIPOU3BOANTE-
7Ieit TI0 CO3JAaHMI0 MaMIMH Takoro Tumna. CpaBHUTeTbHAA
OLleHKa 00pasI[0B IIPOBOAMIACH IMYTeM CONOCTABICHIs
06001IeHHBIX ITOKA3aTe/ell Ka4ecTBa MAIINH, OIperie-
JsIeMBIX KO3 MULMEeHTaM! MX TeXHIYECKOTO YPOBHS, a
TaK)Ke IPSMBIM CONOCTAaBACHNMEM CriennpuIecKux Io-
KasaTesell 9KCIUIyaTallIOHHBIX CBOVICTB MalyH. B xave-
CTB€ HAay4YHBIX METOJOB ITOTyYEHM VMCXOJHBIX JIAaHHBIX
1151 OLIEHKY MCIIO/Ib30BaMNCh MHGOPMAIIVIOHHBIN ITOKCK,
cTaTUCTUYeCKass 00paboTKa MHPOPMALVIOHHDBIX MaTep-
a710B, 9KCTIepPTHBIE UCCTIeTOBAHMA I MaTeMaTIyecKoe Mo-
nenuposaHue. IIpoBeeHHas cpaBHUTENbHAsA KBajlMe-
TpudecKas OLleHKa SKCIITyaTallIOHHBIX BO3MOXKHOCTEN
CaMOCBa/IOB Pa3INMYHOTO KOHCTPYKTUBHOTO MCIIOMHEHNUA
IaeT OCHOBaHMe MIPU3HATD, YTO MCIO/Ib30BAHME MAIIHbBI
C IIaPHMPHO-COYTIEHEHHOM paMONl J/IA HENOCPEe[CTBEH-
HOJI OTCBINKY JOPOXKHOI HACBIIN OYeT IIpefIoYTITe/Ib-
Hee, 4eM MAIIVHbI paMHOJ KOHCTPYKLMN. DTO 00YCIOB-
JIEHO TeM, YTO COYIEHEHHBIN caMOCBan obnamaer 6onee
BBICOKOJI TIPOXOAVMMOCTBIO U MaHEBPEHHOCTBIO, UMes
IIPY STOM HEKOTOPBIN pe3epB yBEeNMUEHNA IPY30NObeM-
HOCTU IIPM OJVHAKOBOJ C PAMHOM MAIIVHONM TPy30BMe-
CTUMOCTH Ky30Ba. PesynbTaTbl OlLleHKM MOATBEPXAAIOT
11e71ecO0OPAsHOCTb CO3[AHMSI OTEYeCTBEHHOTO aBTOCA-
MOCBaJIa C IIAPHUPHO-COY/ICHEHHOI PaMOil.

Wn. 4. Ta6n.: 2. Bubnuorp.: 16 Ha3B.

Dobromirov V. N., Fomin K. I, Meike U. N.
Comparative evaluation of dump trucks with rigid and
articulated frame in conditions of road construction
production. Vestnik grazhdanskikh inzhenerov — Bulletin
of Civil Engineers, 2020, no. 4 (81), pp. 174-181.

Keywords: road construction production, dump
truck, operational properties, technical level, comparative
evaluation.

The article presents the analysis results of the design
of dump trucks used in road construction field. The
authors point out the tendency of expanding the use of
dump trucks with articulated frames in the world practice.
The necessity of evaluating the possibilities of domestic
manufacturers to produce the machines of this type is
justified. Comparative evaluation of samples was carried
out by comparing generalized indicators of the vehicle
quality determined by their technical level coefficients,
as well as by directly comparing a number of specific
indicators of their performance properties. Information
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search, statistical processing of information materials,
expert research and mathematical modeling were used
as scientific methods for obtaining the initial data for
evaluation. The comparative qualimetric assessment of
the operational capabilities of dump trucks of various
designs gives grounds to recognize that the use of a
machine with an articulated frame for direct filling of
the road embankment will be preferable to machines
of frame construction. This is due to the fact that the
articulated dump truck has a higher cross-country ability
and maneuverability, while having a certain reserve for
increasing the load capacity and the similar cargo capacity
of the body with the frame truck. The evaluation results
confirm the feasibility of producing a domestic dump
truck with an articulated frame.

YK 620.9(075.8):656.13.07

DOI 10.23968/1999-5571-2020-17-4-182-188

Komuxos 0. I. KBaHTOMOOWIB KaK BcecpegHOe
TPAaHCIIOPTHOE CPeACTBO // BeCTHUK Ipak/laHCKUX MH-
»KeHepoB. 2020. Ne 4 (81). C. 182-188.

Kntouesvie cno6a: KBaHTOBBIIT ABUTATEIb, BCECPENHbII
KBaHTOMOOW/Ib, KBAHTOJIET, KBAHTOMAPMHA, CUIOBOIT 6a-
JIaHC, YpaBHEHUE JBVDKEHNUA.

ITpopBIDKeHVIe HAYyYHO-TEXHIYECKOI MBICIM K Hada-
ny XXI Bexa 0603Ha4YNI0 BO3MOXKHOCTD CO3[aHMS KBaH-
toBbix asurateneit (Ksll), ncnonpsyouux sHepruo ¢u-
3MY€CKOTO BaKyyMa. JTO IPUBELET K IePeBOOPY>KEHNIO
TPAHCIIOPTHOI OTpacIM — KJIACCUYeCKUT aBTOMOOWIb
mpu ycraHoBke Ha HeM KB]] Tpancdopmupyercst B KBaH-
ToMOOUNb. PaccMarpuBaeTcsi BO3MOXKHOCTb CO3HAHM
TpaHcropTHoro cpenctBa (TC) Ha KBaHTOBOIT Tsire —
KBAaHTOMOOWISI, CIIOCOOHOTO (PYHKI[OHMPOBATb BO BCEX
¢dusmueckux cpepax (B Bo3[yxe, Ha 3eMJIe U BOfie — BCe-
cpenroro TC (BTC)), a Taxke GOpMUPOBAHNS MOJENN
ero CUI0BOro 6anaHca B 9TUX cpefax. Boimemensr 10 Ba-
PUMAHTOB [IBIDKEHMsI KBAaHTOMOOW/ISI — OT BO3[YIIHOTO
KBaHTOJIETa JI0 ITOJBOJHOI 1oAKu (kBaHTOMapuHbl). Ha
¢oHe ONYONMKOBAaHHBIX paHee aBTOPCKUX KOHIIEIIIVI
HAa3eMHOTO ¥ BO3[YIIHOTO BapMaHTOB KBaHTOMOOWIA
yIe/eHO BHUMaHIe IBJDKEHII0 KBAaHTOMOOWIA B peXXyMe
KBAaHTOMAaPUHBI, IIOKa3bIBAIOI[EMY BO3MOXKHOCTD CyIIle-
CTBEHHOTO YIPOLIEHMsI KOHCTPYKTMBHBIX CXeM Cylie-
CTBYIOIIVX CYOMapuH IIpU pean3aruyt KBAaHTOBOI TSN
Ha HUX.

Vn. 3. Tabn.: 1. bubmmorp.: 16 Hass.

Kotikov Ju. G. Quantomobile as a multi-environment
vehicle. Vestnik grazhdanskikh inzhenerov — Bulletin of
Civil Engineers, 2020, no. 4 (81), pp. 182-188.

Keywords: quantum engine, multi-environment
quantomobile, quantocraft, quantomarine, force balance,
motion equation.

Theadvance of science and technology by the beginning
of the XXI century has enabled the creation of quantum
engines (QuEn) using the energy of physical vacuum.
This is going to lead to the re-equipment of the transport
industry: the classic automobile will be transformed
into the quantomobile with a quantum engine installed
on it. We consider the possibility of creating a quantum
- powered vehicle — a QuEn vehicle that will be able to
function in all kinds of physical environment (in the air,
on land and water) a multi-environment vehicle (MEV),
as well as forming a model of its power balance in these
kinds of environment. There are specified 10 variants of
the quantomobile motion, from an air quantum helicopter
(quantocraft) to a quantum submarine (quantomarine).
Taking into account the previously published author's
concepts of land and air versions of the quantomobile,
attention is paid to its motion in the mode of the quantum
submarine, which shows the possibility of significantly
simplifying the design schemes of existing submarines
when implementing quantum thrust on them.
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Kypaxumna E. B., Pasanos C. B. KomniekcHblii aHa-
M3 ABAPUMITHOCTM ¥ IPMYMH YXYAUIEHUS JOPOKHO-
TPAHCHOPTHON 00CTaHOBKM // BeCTHUK Tpa)KIaHCKMX
uHKeHepoB. 2020. Ne 4 (81). C. 189-196.

Kntouesvie cnosa: 6e30macHOCTb HTOPOKHOTO MIBH-
JKEHMA, CUCTEMHBIN IIOAXOJ, aBapUITHOCTD, FOPOXKHO-
TPAHCIIOPTHOE IIPOVCIIECTBUE, ILjeJieBble IIOKa3aTesy
Y MH[IVKATOPBI, ZOPOXKHO-TPAHCIIOPTHAsE 06CTaHOBKA.

O6ocHoBaHa HEOOXOAMMOCTb KOMILIEKCHOTO (cu-
CTeMHOT0) IIOAXOJa K peLIeHMI0 3ajlad JIOPOXKHO-
TPAHCIIOPTHOTO TPaBMAaTM3Ma, VUCCIIEHOBAHUIO OLIEHKU
KPUTEPUEB COCTOSIHMS 6e30IIaCHOCTY HOPOXKHOTO [BU-
KeHnsA. IIpoaHann3upoBaHbl OCHOBHBIE HOpMAaTMBHBIE
TOKYMEHTbI — MHCTPYMEHTBl CHIDKEHNA aBapUITHOCTU
B Poccun Ha aBTOMOOMIBHOM TpaHcnopre. O60cHOBaHA
CTeIeHb JIOCTVDKEHNS IIelIeBbIX IOKa3aTeseil ¥ MHAMKA-
TOpOB. VlccenoBaHbl IPUYMHBI OCTIOKHEHMS TOPOXKHO-
TPAHCIOPTHOI O0OCTaHOBKY, (PAKTOPBI MPOrpPeccUpyIo-
mlero pocra aBapuitHOCTU. IIpenoskeH KOMIIIEKCHBI
HOMXO K PpeLIeHNI0 3ajjad CHIDKEHNS aBapUIlHOCTH,
OCHOBAHHBII Ha IPUMEHEHNN CUCTEMOOOPA3YIOIINX MH-
AMKATOPOB JOPOXHOI MHQPACTPYKTYPbI AJIsI BbISBIIE-
HYIA IPUYMH 1 (HaKTOPOB, IIOKa3aTeell pucka JOPOXKHO-
TPAHCIIOPTHBIX IIPOMUCLIECTBMII M MeCT UX KOHIJEHTpa-
LMY, CUCTEMBI OLIEHKM ITapaMeTpPOB.

Vin. 4. bBubmmorp.: 15 Hass.

Kurakina E. V., Riazanov S. V. Comprehensive analysis
of accident rate and causes of complication of road
traffic situation. Vestnik grazhdanskikh inzhenerov -
Bulletin of Civil Engineers, 2020, no. 4 (81), pp. 189-196.
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Keywords: road traffic safety, system approach,
accident rate, road traffic accident, performance targets
and indicators, road traffic situation.

The article presents a substantiation of the necessity
for an integrated (systematic) approach to solving the
problems of road traffic injuries and research on the
assessment of road safety criteria. The main regulatory
documents — tools for reducing the road traffic accident
rate in Russia — have been analyzed. The extent to which
performance targets and indicators have to be improved
is justified. The causes for the complication of the road
transport situation are specified and factors of progressive
increase of accidents are designated. The authors offer
a comprehensive approach to solving the problems of
accident rate reduction based on the use of system-
forming indicators of road infrastructure to identify
causes and factors, accident risk indicators and places of
their concentration, a system of parameter assessment.

YK 656.135

DOI 10.23968/1999-5571-2020-17-4-197-202

Taticaes K. K., Tepenmves A. B. AHanuTH4IeCKass Mo-
gendb ompeneneHnsas KosgduuymeHta coxpaHeHus 3¢-
dexTuBHOCTH aBTOOYCOB // BeCTHUK Ipa’kIaHCKUX MH-
>KeHepoB. 2020. Ne 4 (81). C. 197-202.

Knwouesvie cnosa: xosdduiment coxpaHeHus sd-
(beKTMBHOCTH, KOHCTPYKTMBHAS 0€30I1aCHOCTb, 9KONIO-
rudeckas 6e30IacHOCTD, TEXHIYEeCKOoe 00CTy)XIBaHMe I
PEeMOHT aBTOOYCOB, MHOTOKPUTEpUaIbHAaA 3a/ja4a, BHEII-
HAA Cpefia 9KCIUTyaTalii.

[Ipu ompenenennn yCaoBuit, B KOTOPBIX NPUXORNT-
Cs1 IPMHUMATD PEIIeHNsI B CUCTEMe TEXHUYECKON IKC-
[TyaTanuyu  aBTOOYCOB, HEOOXOMMO pPaccMaTpuBaTh
HeM3BEeCTHbIe Ha MOMEHT IIPOEKTMPOBAHUSA KOHCTPYK-
1y aBToOyca GaKTOPhI MM Heolpene/ieHHble (aKTOPbI
BHEIIIHel Cpefbl, BOSHUKAIOIUE IPU IKCIUTyaTalM aB-
TOOYCOB Ha Pas3/IMIHBIX 9TAIIAX CPOKA ero cryx0bL. K Hym
OTHOCATCS: yXKeCTOYeHMe HOPMATVUBHBIX TpeOOBaHMI
K KoM(pOpTabenbHOCTH, KOHCTPYKTMBHONM ¥ 9KOJIOTM-
yecKoit 6e30macHOCTI. B Hacrosiee Bpems B pesyib-
TaTe aKTUMBU3AIMM BO3EVICTBUSA BHEIIHEN COIMAIbHON
Cpefbl Ha OLIeHKY KadecTBa 9KCIUIyaTalluu aBTOOYCOB M
HEOOXO[MIMOCTY CBOEBPEMEHHOIO BHEIPEHMA J[JOCTU-
JKEHWIT HayYHO-TEXHIYECKOTO Ipolecca B obecredeHne
6€30MacHOCTY MACCAKMUPCKUX IEPEBO30K 3HAYMMOCTD
JaHHBIX (JaKTOPOB CYIIECTBEHHO BO3PACTaeT U IIPOABJLA-
eTCsl B TeUeHMe OTHOIO CPOKa 9KCIUTyaTaliyl aBTOOYCOB.
KommekcHBIM mOKasaTesieM, ITO3BOIAIOLINM OLIEHUBATD
CTelleHb BIMSAHVS aKTMBHOCTY BHEIIHEI CPefbl Ha CPo-
KU SKCIUTyaTally aBTOOYCOB, ABIAETCA K03pQuIenT
coxpanenus spdexrusroctu (KCI). Ilostomy paspa-
60TKa MeTOJOB Ji MaTeMaTUYeCKUX MOJeell, JOCTOBep-
HO OIpefle/IANINX M IPOTHO3UPYIOMMX 3HadeHre KCID
aBTOOYCOB ISl PA3/INMYHBIX YC/IOBUIT 9KCIUTYaTAL[UN, —

aKTya/bHas HayYHO-TeXHMYecKas IpobieMa, a ee pelre-

HIe BOCTPe6OBaHO NpaKTHKoil. IIpescraBiaseM Mozesnb

onpenienenyia KCO aBTo6ycoB, MO3BOJALIYIO PeLIaTh

3aJja4y I10 HeCKOJIbKIM aKTya/IbHBIM KpuTepuaMm s dex-

TMBHOCTI: HafIeXKHOCTD, KOHCTPYKTMBHAA U 9KOJIOTHYe-

cKas 6e30MacHOCTb, 3aTPAThI Ha SKCILTYaTALHIO.
Bubmuorp.: 15 Ha3B.

Taysaev K. K., Terent'ev A. V. Analytical model for
assessing the bus efficiency preservation factor. Vestnik
grazhdanskikh inzhenerov - Bulletin of Civil Engineers,
2020, no. 4 (81), pp. 197-202.

Keywords: efficiency preservation factor, structural
safety, environment safety, bus maintenance and repair,
multi-criterion task, external operating environment.

When evaluating the conditions under which decisions
have to be made in the bus technical operation system, it
is necessary to consider factors that were unknown at the
time of the bus design preparation or uncertain factors of
the external environment, which arise during operation of
buses at different stages of its service life. These include
the tightening of regulatory requirements for comfort,
structure and environment safety. At present, as a result
of the increased impact of the external social environment
on the assessment of the bus operation quality and the
need to implement the achievements of the scientific and
technical process on timely basis in ensuring the passenger
transport safety, the importance of these factors has
significantly increased and is becoming apparent during
one service life of buses. A comprehensive indicator for
assessing the impact of environmental activity on the bus
life is the efficiency preservation factor (EPF). Therefore,
the development of methods and mathematical models
that reliably determine and predict the value of the EPF
of buses for different operating conditions is a pressing
scientific and technical problem, and its solution is
demanded by practice. The article presents a model for
assessing the EPF of buses, which allows solving problems
according to several relevant efficiency criteria, namely,
reliability, structural and environmental safety, operating
costs.
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Xonvwes H. B., /laspenuenxo A. A., IIpoxopos A. B.,
Konosanos Jl. H MeTopynKa TeIIOBOTO pacyeTa aBTO-
MOOWIBHBIX JVCKOBBIX TOPMO3HBIX MEXaHU3MOB //
BectHuk rpaxpaHCKUX MHXeHepoB. 2020. Ne 4 (81).
C. 203-208.

Kntouesvie cnosa: TOpMO3HOI AVICK, TEIIOBAS MOJIETb,
TEI00OMeH, TEITIOOTAAYA, TEM/IOEMKOCTD.

IIpuBoauTCA MeTOAMKAa IO pacyeTy TeMIepaTypbl
HarpeBa TOPMO3HOrO AuCKa aBTOMOOWIA. TopMo3HOI
IOVICK pacCMaTpMBAETCA B BUJE KOHEYHON COBOKYITHO-
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CTHU «sA4eeK», PacIOIOKeHHDIX B HECKONbKO C1oeB. [Ipn
TEIJIOBOM pacyeTe (110 MpefIaraeMoil MeTOfUKe) IPOuU3-
BOJMTCA y4eT HarpeBa MOBEPXHOCTH JJCKA He TOTbKO OT
IOIVIOLeHsI KMHETIYeCKOIl SHePIy aBTOMOOILS, HO 1
OT TeHEePUPYEMbIX 3JIEKTPUYECKMX TOKOB, BBI3BIBAIOIINX
MMKPOBCIIBIIIKY MEXJY HEPOBHOCTAMM IOBEPXHOCTH
AUCKA U TOPMOSHBIX HAK/IafOK. TakKe y4IUTHIBAETCS
OXJTaXK[IeHIe JIVICKA TIPY [lepepbIBe MEeX/TY TOPMOXKEHIIA-
MM 3a CUeT TelnooOMeHa ¢ BO3AyXoM. JJaHHasA MeToanKa
IpelycMaTpuBaeT BO3MOXXHOCTb pacyeTa TeMIIepaTypsbl
TOPMOSHOTO JIYICKa KaK Ha ero MOBEPXHOCTI, TaK U BHY-
TPU HETO.
Bubmuorp.: 15 Ha3B.

Holshev N. V., Lavrenchenko A. A., Prokhorov A. V.,
Konovalov D. N. The method of thermal calculation of
automotive disc brake assemblies. Vestnik grazhdanskikh
inzhenerov - Bulletin of Civil Engineers, 2020, no. 4 (81),
pp. 203-208.

Keywords: brake disk, thermal model, heat exchange,
heat transfer, heat capacity.

The article describes a method for calculating the
heating temperature of the automobile brake disc. The
brake disc is considered as a finite set of "cells" located
in several layers. In thermal calculation, according to
the proposed method, the heating of the disk surface
is taken into account not only from the absorption of
the vehicle kinetic energy, but also from the generated
electric currents that cause micro-explosions between the
irregularities of the disk surface and the brake pads. The
cooling of the disk during the time between braking due
to heat exchange with air is also taken into account. This
method provides the ability to calculate the temperature
of the brake disc, both on its surface and inside.
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Acayn B. B., Kpuwmanv B. B., Ilemyxosa JK. I. Pea-
MU3AINA HAIVIOHATBHBIX NPOEKTOB, HAINpPaBIEHHBIX
Ha MHBeCTUIUU B MHQPACTPyKTypHOe obecmedyeHme
NPeNNPUHIMATETbCKON  AeATeIbHOCTH: IIPO6IeMBI
¥ epCcrneKTNBbl // BecTHUK TpaKHEaHCKUX MH>KEHEPOB.
2020. Ne 4 (81). C. 209-218.

Kniouesvte cno6a: MHBeCTUIIUY, HAL[MOHA/IbHbIE IIPO-
eKTbl, MHQPACTPYKTypa IPENIPUHNMATEIbCKON [esi-
TEIBHOCTI.

PaccmarpuBatorcst OCHOBHBIE (paKTOPBI, CoEePIKIBAIO-
I[¥Ie peaM3aliio HallMOHATbHbIX IPOEKTOB, HaIlPaB/IeH-
HBIX Ha MHBECTULNNU B MHPPACTPYKTYpHOE 0becIiedeHne
IIpeIIpMHIMATeIbCKON iesiTeNIbHOCTU. LI mpeopore-
Husl pobreM HemocTatodHoN addexTuBHOCTY MHDpa-
CTPYKTYPHBIX IIPOEKTOB aHAIM3MPYIOTCSA MUpOBas M1
OTedecTBeHHas MIPAKTHUKU peanusanny NHPPaCTPyKTyp-
HBIX MHBECTUINIL. JJal0TCsI IPEIIOKEHNIS [0 YAYIIEeHITIO

CUTYyallyit I YMEHBIIEHNIO PUCKOB HELOCTATOYHO 3(1)(1)61(-
TUBHOIl peany3alyy HALMOHA/IbHBIX [IPOEKTOB B 00yIa-
cTu pasBUTNA MHQPACTPYKTYPBHL.

Wn. 6. Tabn.: 2. bubnmorp.: 8 Ha3B.

Asaul V. V., Krishtal V. V., Petukhova ] G.
Implementation of national projects aimed at investing
in infrastructure support for entrepreneurial activity:
problems and prospects. Vestnik grazhdanskikh
inzhenerov - Bulletin of Civil Engineers, 2020, no. 4 (81),
pp. 209-218.

Keywords: investments, national
infrastructure of entrepreneurial activity.

The article discusses the main factors constraining the
implementation of national projects aimed at investing
in the infrastructure support of entrepreneurial activity.
To overcome the problems of insufficient efficiency
of infrastructure projects, the world and domestic
practices of implementing infrastructure investments are
analyzed. Suggestions are made in regard of improving
the situation and reducing the risks of insufficiently
effective implementation of national projects in the field
of infrastructure development.

projects,
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Bouxkapesa O. IO. IlpoekTHOe PMHAHCHPOBAHNE K-
JMIHOTO CTPONTENbCTBA: OT€YEeCTBEHHBII U 3apy0ex-
HBII ONBIT // BeCTHUK TpaXHaHCKUX MHXeHepoB. 2020.
Ne 4 (81). C. 219-230.

Kniouesvie cnosa: mpoekTHOE (prHAHCHPOBaHIE, >KU-
JIMIITHOE CTPOUTENBCTBO, 3CKPOY-CUeTa.

C 1 utona 2019 r. ctpontenbHasg otpacinb PO nepemnna
Ha IPOeKTHOe (PMHAHCUPOBAHME S>KMIMIIHOTO CTPOU-
TEeNbCTBA. B CBA3M € 3TUM 3aCTPONIMKY FODKHBI (u-
HaHCHPOBATb CTPOUTENbCTBO 3a CYET MCIOIb30BAHMUA
COOCTBEHHBIX U KPEUTHBIX CpefcTB. COIIACHO [JaAHHOIL
Mopie/t, GaHKM BBICTYHAIOT B POIM KpegUTOpa, a Tak-
’Ke B PO/NM KOHTPOIMPYIOI[ET0 OpTraHa 3a IielleBbIM pac-
XOfl0OBaHNMEM CPECTB B IMPOEKT CO CHEelMATbHBIX CYeTOB
«9CKpOy». B cTaTbe paccMaTpuBaeTCs MOHATHE IIPOEKT-
HOro (GMHAHCHPOBAHNA, €T0 OCHOBHBIE (POPMBI M BUJBL.
BbINO/THEH CpaBHUTENbHBIN aHAIN3 OTEYECTBEHHON M
3apyOeXHOI MPAKTUKYU MPOEKTHOTO (MHAHCHPOBAHNA,
MpefCTaBIeHa CTATUCTUKA IePeXofia CTPOUTENIbHBIX Op-
raHM3aluuMil K JaHHOM Mojenu. ViccnmemoBaHa cucTeMa
B3aMMOZEIICTBYISI OCHOBHBIX YYaCTHUKOB CTPONTEIbHOTO
IpOeKTa: MOTPebUTeIs, 3aCTPOIIINKa, OaHKa.

Win. 2. Tabn.: 6. bubmmorp.: 10 Ha3s.

Bochkareva O. Yu. Project financing of housing
construction: domestic and foreign experience. Vestnik
grazhdanskikh inzhenerov - Bulletin of Civil Engineers,
2020, no. 4 (81), pp. 219-230.
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Keywords: project financing, housing construction,
escrow accounts.

Since July 1, 2019, the construction industry of the
Russian Federation has switched to project financing of
housing construction. In this regard, developers must
provide financing of construction by using the owned
and credit assets. According to this model, banks act as
credit providers, as well as a supervisory authority for the
appropriate expenditures of funds targeted to the project
from special escrow accounts. The article discusses the
concept of project financing, its main forms and types.
A comparative analysis of domestic and foreign practice of
project financing is made, and statistics data of transition
of construction organizations to this model are presented.
The system of interaction between the main participants
of the construction project, namely, the consumer, the
developer, the bank, is studied.
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Epwosa C. A., Opnosckas T. H., Iluwenosa C. A.
OpranusanioHHO-NPaBOBbIe 0COGEHHOCTH HOPMIPO-
BaHNUA IPOIPaMM KOMIUIEKCHOTO pasBuTiA B CaHKT-
Ilerep6ypre // BecTHUK rpa>kfaHCKMX UH>KeHepoB. 2020.
Ne 4 (81). C. 231-238.

Kntouesvie cnosa: mporpaMMbl KOMIITIEKCHOTO Pa3BH-
THI, OPTaHMU3AL[IOHHO-IIPABOBbIE OCHOBBI, KOMIIIEKCHAS
sacrporika Cankr-IlerepOypra, KauecTBO >XM3HH, 3Ta-
JIOHHbIE TIOTPEOHOCTY HACETEHNs], IEPBOOYEPEHbIE Me-
pOIpUATH.

PaccmarpuBarorcs HpOO6IEMBI, CBA3aHHBIE
C OpPraHM3alMOHHO-IIPABOBBIMU  OCOOEHHOCTSIMU  pas-
paboTKM IpOrpaMM KOMIUIEKCHOTO pa3Butusi B CaHKT-
ITerepOypre. IIpoBenen aHamM3 HOPMATUBHBIX TpeOOBa-
HUII K IpOrpaMMaM KOMIUIEKCHOTO Pa3BUTH S, BbIje/IEHbI
Hanboree BayKHbIC 3JIEMEHTHI IIPOTPAMM KOMIUIEKCHOTO
PasBUTHSA, OTpaXKamle OCOOEHHOCTN MX (POPMUpPO-
BaHMA. BblIsiBIeHbI MPO6/IEMBI, CBs3aHHbBIE C 0COOEHHO-
CTAMM PaspabOTKy MPOrpaMM KOMIUIEKCHOTO PasBUTVS
B Ilerepbypre. Ilo pesynbratam ucciegoBanus cdop-
MY/IMpPOBaHa MOC/IEI0BATE/IbHOCTD B3aMMOMIEICTBII JIC-
HOJTHUTEIbHBIX OPIaHOB TOCYAAPCTBEHHON BIACTU JIA
peamusanuy (GyHKIMM KOOPAMHALMY TIPK paspaboTke
IIporpaMM KOMIUIEKCHOTO Pa3BUTHA.

Ta6.: 1. Bubnuorp.: 22 HasB.

Ershova S. A., Orlovskaya T. N., Shishelova S. A.
Organizational and legal features of forming integrated
development programs in St. Petersburg. Vestnik
grazhdanskikh inzhenerov — Bulletin of Civil Engineers,
2020, no. 4 (81), pp. 231-238.

Keywords:  integrated  development
organizational and legal foundations,

programs,
integrated

development of St. Petersburg, quality of life, standard
needs of the population, priority measures.

The problems related to the organizational
and legal features of the elaboration of integrated
development programs in St. Petersburg are considered.
The analysis results of regulatory requirements for
integrated development programs are presented, the
most important elements of integrated development
programs are highlighted reflecting the features of their
formation. Problems related to the specifics of developing
integrated development programs in St. Petersburg are
identified. Based on the results of the study, a sequence
of interactions of the executive bodies of the state power
for the implementation of the coordination function in
the development of integrated development programs is
formulated.
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Jlackun M. b., Mup A. A. OneHKa TeMIIOB pocTa
PBIHKA Ha OCHOBE aHA/IN3a JAHHBIX KaJJaCTPOBOTIO y4e-
Ta B pPa3HbIX Nepuopax // BeCTHUK rpaKIaHCKMUX MHXKe-
Hepos. 2020. Ne 4 (81). C. 239-251.

Kntouesvie cnosa: ppIHOYHAS CTOMMOCTD HEfIBVDKIIMO-
CTH, CTOXACTMYECKasl MOJEIb I[eHOOOpa3OBaHMsI, MOJA
norapudmMuuecky HOpMaJIbHOTO 3aKOHA pacIpefeneHns,
KOPPEKTHPOBKa I1eH 00beKTOB CPaBHEHMA.

[Ipenno>keH MeTOJ, OLEHKM TEMIIOB POCTa PpBIHKA
HEJIBIDKVMMOCTM, BBITEKAIOIVII M3 COBMECTHOTO HOP-
MaJIbHOTO 3aKOHa pacIpefieNieHys norapuMoB IieH,
IpYIMEHEHHBIX K KaJaCTPOBBIM cTOMMOCTAM. I]eHo06pa-
symomue (aKTOppl PacCMATPUBAIOTCSH KaK KadecTBEH-
Hble, TaK U HellpepbIBHbIE. [10 KaueCTBeHHBIM (akTopaM
IIPOBOLUTCS pasfie/ieHue MHOXECTB OODbeKTOB Ha Kila-
cTepbl. AHa/mu3 [IBYMEPHBIX pacIpefielleHnit KajacTpo-
BBIX CTOMMOCTEN 1 BBITEKAIONIVX 13 HUX 3aBUCUMOCTeN
(B TOM YuCIIE TEMIIOB pOCTa) MPOBOAUTCS I KaX/[OTO
KIacTepa OTHeNbHO. IIpelyiookeHHBII MeTOJ, IIPenIo-
JaraeT VCIONb30BaHNe 6ONMbIINX 00HEMOB JaHHBIX, HE
HO3BOJIAKMINX Cpa3y NPUMEHATb NPUBLIYHbIE METObI
IPOBEPKM CTATUCTUYECKNUX TUIoTe3. [IpuMeHNTeIbHO K
paccMaTpyBaeMbIM IBYMEPHBIM BBIOOPKaM KaJacTPOBbBIX
(V1 pPIHOYHBIX) CTOMMOCTEN IPefJIOKEeH CII0CO0 TeCTUPO-
BaHMA OGONBLUIMX JIByMEPHBIX BBIOOPOK Ha COBMECTHYIO
HOPMa/IbHOCTD. [IpuBeneHHbIe IpUMepbl OIMMPAIOTCA Ha
CpaBHEHJEe pe3y/IbTaTOB KaJlaCTPOBOIL OLIEHKY BCTPOECH-
HOJI KoMMepuecKoll HeiBrokuMocTy Cankr-IlerepOypra
B 2015 1 2018 romax.

V. 10. Tabn.: 3. Bubmnorp.: 8 Ha3s.

Laskin M. B., Mir A. A. Evaluation of market growth
rates based on analysis of cadastral record-keeping in
different periods. Vestnik grazhdanskikh inzhenerov -
Bulletin of Civil Engineers, 2020, no. 4 (81), pp. 239-251.
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Keywords: real estate market value, stochastic model
of pricing, mode of the logarithmically normal law of
distribution, the price adjustment of the compared objects.

The article proposes a method for evaluating the
growth rate of the real estate market, the method being
derived from the joint normal law of distribution of price
logarithms applied to cadastral value. Pricing factors
are considered both as qualitative and continuous ones.
Qualitative factors are used to divide sets of objects into
clusters. Analysis of two-dimensional distributions of
cadastral values and dependencies that are derived from
them (including growth rates) is carried out for each cluster
separately. The proposed method involves the use of large
amounts of data, which do not allow applying the usual
methods of testing statistical hypotheses immediately.
A method of testing large two-dimensional samples for
joint normality is proposed for the two-dimensional
samples of cadastral (and market) values. All examples are
based on a comparison of the results of cadastral valuation
of built-in commercial real estate in St. Petersburg in 2015
and 2018.

YK 699.86

DOI 10.23968/1999-5571-2020-17-4-252-256

Cmaxos A. E., Kadokosa C. IO., Andpeenxo A. A. Me-
TORBI YIpaBIeHUS WHBECTUIMOHHBIMM 3Heprocbepe-
TalOIMMM MPOeKTaMu // BeCTHUK IpaXk[JaHCKMX MHKe-
Hepos. 2020. Ne 4 (81). C. 252-256.

Kniouesvle cnosa: sHeprocObeperarouii CTpOUTETb-
HBII NIPOEKT, SHEPrOCEPBUCHBI CTPOUTENbHBIN KOH-

TPAKT, 9KOHOMUKO-MAaTeMAaTWIeCKMII aHAIN3 CPeSHUX
U IIPeIe/IbHBIX M3AEP)KeK /ISl ONTUMU3ALNY KAIUTa/Ib-
HBIX 3aTpar.

PaccMaTpuBaTCs OPraHM3aMOHHO-9KOHOMMYECKIe
ACIIeKThI YIPABJIEHNsI 9HEProcOeperaomyumy NHBECTH-
LUOHHBIMK HpoeKTamu. OrmpeneneHsl TpeGOBAHUS K
9HEProCEpPBICHOMY CTPONTEIBHOMY KOHTpaKTy. [Ipento-
JKEH HKOHOMMKO-MATEMATNIECKIUIT METOJ, OIpee/TeHVIs
ONTUMA/IbHOM KOHCTPYKIMM TEIIOBOI 3alNThI 3TAHIs
C y4eTOM 3aKOHa yObIBaIOLIIel TpeebHO [I0/IE3HOCTH.

Vin. 3. Tabn.: 1. bubmnorp.: 10 Ha3s.

Stahov A. E., Kadokova S. Yu., Andreenko A. A.
Methods for management of investment energy-saving
projects. Vestnik grazhdanskikh inzhenerov — Bulletin of
Civil Engineers, 2020, no. 4 (81), pp. 252-256.

Keywords: project;
energy service construction contract; economic and
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The article presents the study results of organizational
and economic aspects of managing energy-saving
investment projects. The requirements for the energy
service construction contract are specified. The authors
propose an method for
determining the optimal design of thermal protection
of buildings taking into account the law of diminishing
marginal utility.
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