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Meonkun H. B. PasBuTue NpoCTpaHCTBEHHO-IUIAHMU-
PpoBOYHOIT cTPYKTYPHI I. KmpoBcka 5o konna 1950-x rr. //
BecTHUK TpaXmaHCKMX WHXeHepoB. 2019. Ne 4 (75).
C.5-12.

Kntouesvie cnosa: mpoCTpaHCTBEHHO-IVIAHMPOBOYHAS
CTPYKTypa, TeHepasbHbIll IIaH, GOPMUPOBaHME CTPYK-
TYpPbl, PaKTOPBI BINUAHNUA.

Viccnenyrorcss mcTopmdeckyue IPERNOCHIIKY, YCIIO-
BuA ¥ (akTopsl (HPOPMUPOBAHVA IPOCTPAHCTBEHHO-
IJIAHMPOBOYHOM CTPYKTYpbl ropofa Kuposcka. Pasb-
SICHAETCS PO/Ib HEepBOTO ¥ BTOPOTO TeHEpPaIbHbIX IIa-
HOB B PpasBUTUM IIPOCTPAHCTBEHHO-IIJITAHMPOBOYHOII
CTPYKTYPbI TOPOIa. AHAMM3NPYETCS BAVAHNE VICXOTHOTO
penbeha MECTHOCTM HAa PasBUTHE CTPYKTYPBI TOPOJA.
PackppIBatoTcsa 0cO6€HHOCTY MTPOCTPAHCTBEHHO-I/IAHN-
POBOYHOI CTPYKTYPbl MCTOPUYECKOIN YacTU TOpofa U
IPUBOJATCA CXEMbI I03TAITHOTO PasBUTHA IJIAHMPOBOY-
HOIT cTPYKTYphl KnpoBcka. OOBsICHsIETCST aKTYaTbHOCTD
COXpaHEeHM s IIeHHBIX 3/IEMEHTOB MICTOPMYECKOM CTPYKTY-
poI KnpoBcka B yClIOBUAX IIAHMPYEMOTO CTPOUTENbCTBA
Ha TEPPUTOPUM ICTOPUYECKOI JaCTy TOpoja.

V. 8. bubnmorp.: 3 HasB.

Igolkin N. V. Development of spatial-planning
structure of Kirovsk until the end of the 1950-s. Vestnik
grazhdanskikh inzhenerov — Bulletin of Civil Engineers,
2019, no. 4 (75), pp. 5-12.

Keywords: spatial-planning structure, Master Plan,
structure formation, influence factors.

The article examines the historical background,
conditions and factors of formation of the spatial-
planning structure of Kirovsk. The role of the first and
the second Master Plan in the spatial-planning structure
development of the city is explained. The influence of the
initial local topography on the development of the city
structure is analyzed. The features of the spatial-planning
structure of the historical part of the city are revealed,
and the urgency of preserving the valuable elements of
Kirovsk historical structure in conditions of the planned
construction development in the historical part of the city
is explained.

YK 624.072.2.014.2-415:624.014
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Benwii I V. K pacueTy Ha MPOYHOCTH CTep>KHe-
BBIX 3/IEMEHTOB JIETKMX CTAAbHBIX TOHKOCTEHHDIX
KOHCTPYKIIMII HPM MHOromapaMeTpu4ecKoM 3arpy-

>KeHuM // BeCTHUK TIpakJaHCKMX MHXKeHepos. 2019.
Ne 4 (75). C. 13-17.

Kntouesvie cnosa: cTajmbHbBlE TOHKOCTEHHbIE XOJOJ-
HOTHYTble IpOoGWIM, MHOTOIIapaMeTpU4ecKoe 3arpyske-
HIE, PERYKINSA CeYeHM s, IIPOYHOCTD.

ITpoBefieHO TeopeTHyeckoe 0OOCHOBaHMe OIIpefie-
JIeHNUs PefyLUPOBAaHHBIX CEYeHMII IIPM OJHOBPEMEHHOM
IeiCTBMM BCEro KOMIUIEKCA ycuamii (BKmodas 6umo-
MEHTHbIe) B CEYEHUAX CTEP)KHEBBIX 9/eMEHTOB KOH-
CTPYKLMIT 13 CTaJbHBIX XOMOJHOTHYTBIX MpoduIeil.
B 060CHOBaHMM MCIIONB3YIOTCA AITOPUTM «CedeHMe» U
nosno)xeHne EBpokosia B 4acTu peyKIUM CeYeHMs OT-
TeNbHBIX MIJIACTUHOK, COCTAB/IAIOIINX CTep>KeHb. Pemynu-
pOBaHHBIE CEYEHNS 3aMEHAIOTCA Ha HepeyLpOBaHHbIE
C lorpy>keHMeM (QUKTUBHBIMM YCUINAMM, KOMIICHCHUPY-
oMU peykuuio. IIpeamokeHa GbICTPOfEIICTBYIOIAs
(B aHanMTHMYECKOM BUJIe) METOMMKA OIIpeeeH st Koad-
(bUIMEHTOB OTEPU MECTHO YCTOIYMBOCTH, C HOMOIILIO
KOTOPOJI MOIyT OBITb IOTy4eHbl Oojee [OCTOBEpHbIE
PpesynbTaThl IPOBEPKY IPOYHOCTH, YEM B [EiCTBYIOMIEN
HOPMaTUBHOJ INTEPATYpE.

Vin. 1. bBubmmorp.: 12 HasB.

Belyy G. 1. Calculation of the strength of bar
structural elements of light weight thin-walled
steel structures under polyvalent loading. Vestnik
grazhdanskikh inzhenerov - Bulletin of Civil Engineers,
2019, no. 4 (75), pp. 13-17.

Keywords: steel thin-walled cold-formed profiles,
polyvalent loading, section reduction, strength.

The article presents theoretical substantiation of
determining the reduced section under simultaneous
action of the whole set of forces (including bimoment ones)
in the sections of bar structural elements of structures
made of cold-formed steel profiles. The substantiation
includes using the «section» algorithm and the Eurocode
provision concerning the section reduction of individual
plates making up the bar. Reduced sections are replaced
with non-reduced ones with additional loading of fictive
forces compensating the reduction. An effective fast-
acting (in the analytical form) method for determining
the coefficients of local stability loss is proposed, which
can be used for obtaining more reliable results of strength
testing than by means of methods described in the valid
regulatory literature.

YIK 721.011:624.07
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Temnos B. I. brnouHo-uepapxmyeckoe MOJeTPO-
BaHMe HaIPsKEHHO-e(OpMUPOBAHHOTO COCTOSHUSA
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HeCYIUIX KOHCTPYKTUBHBIX CUCTeM O00BeKTOB CTpON-
TeNbCTBa // BecTHUK TpaKlaHCKMX MHXeHepos. 2019.
Ne 4 (75). C. 18-28.

Kntouesvie cnoéa: aBTOMATM3MPOBAHHBIL pacyer,
MaTeMaTu4ecKue MOJeNN, HaJeXXHOCTb, HAIPSKEeHHO-
medopmuposannoe cocrosare (HIC), Hecymas cioco6b-
HOCTb KOHCTPYKILUM, CHCT€Ma aBTOMATU3MPOBAHHOTO
npoextupoBanya (CAIIP), muckpeTHble ¥ KOHTMHYaIb-
HBIe CUCTEMBI.

[TIpennoxen 67I0YHO-MEPAPXUUECKMIT MOAXOM K pac-
4eTy M MPOEKTMPOBAHUIO HECYHIMX KOHCTPYKTUBHBIX
crcTeM O00BEKTOB CTPONMTENIbCTBA, OCHOBAHHBINA Ha Me-
papxum MaTeMaTU4ecKux Mopesneil. IIpy 9ToM Ha KaKIoM
MepapXn4ecKoM ypOBHE JCIIONb3YIOTCA CBOM MaTeMaTu-
JecKue MOJIe/M pellaeMbIX 3a/jad CO CBOEI CTeNeHbIO Jie-
Ta/IN3aLMN CUIOBBIX CTPYKTYP KOHCTPYKTUBHBIX CUCTEM,
MaTepyaIM3yoIUX  apXUTEKTYPHO-(YHKIVOHATbHBIE
IIPOCTPaHCTBa 00BEKTOB CTPOMTeNbCTBa. [To XapakTe-
Py UCIONIb3YeMOT0 MaTeMaTM4ecKOro aImapara, I03Bo-
JISIOLIETO OIpefeIUTh HAIPSDKEHHO-Ae(OPMUPOBAHHOE
cocrogaue (HIC) Hecymyx KOHCTPYKTUBHBIX CYUCTEM,
IIpefIOXKEeHBl MaTeMaTydecKue MOJEIM ¥ BO3MOXHOE
IieJleHMe UX 10 TPeM OCHOBHBIM MePapXM4ecKUM ypOB-
HSM a0CTparMpoBaHMsA: MeTaypOBEeHb, MaKPOYpPOBEHb,
MUKPOYPOBEHb.

Wn. 7. Ta6n.: 4. Bubnmorp.: 8 Ha3B.

Temnov V. G. Hierarchical block modeling of the
stress-strain state of load-bearing structural systems
of building objects. Vestnik grazhdanskikh inzhenerov -
Bulletin of Civil Engineers, 2019, no. 4 (75), pp. 18-28.

Keywords: automated analysis, mathematical models,
reliability, stress-strain state (SSS), the bearing capacity of
the structure, computer-aided design (CAD), discrete and
continuum systems.

The article proposes using a block-hierarchical
approach to the calculation and design of the bearing
structural systems of building objects, which is based
on hierarchy of mathematical models. Herewith, at each
hierarchical level, its own mathematical models are used
of the problems solved with its own degree of refinement
of the force structures of structural systems materializing
the architectural and functional space of construction
projects. By the nature of the mathematical apparatus used
to determine the stress—strain state (SSS) of structural
bearing systems, the author proposes mathematical
models and their possible division into three main
hierarchical levels of data abstraction, namely, the meta-
level, macro-level, and micro-level.

YK 621.039.536.2:693.55
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Dan Ban Qyx, Moposos B. V1., On6yn 3. K. IIpoyHOCTDH
>Ke/1e300e TOHHBIX TOPLIOBbIX 3/IeMEHTOB KOPIIYCOB BbI-

COKOTO JlaBlIeHNs // BeCTHUK rpaXk/IaHCKUX MHXKEHEPOB.
2019. Ne 4 (75). C. 29-37.

Kntouesvie cnosa: KOpImyc BBICOKOTO IABJIEHU:, JKe-
7Ie300€TOHHDBINI TOPLIOBBIN 3JIEMEHT, OCeCUMMeTpUYHasd
TOJICTas I/INTA, [JIAaBHbIe HANIPSKEHNUs, BHYTPEHHEE []aB-
JIeHNe, pABHOMEPHO paclpefie/ieHHas HarpysKa, IIMOHKa,
IPOYHOCTb.

Koprryc BbICOKOTO [jaB/IeHN S ANEPHOTO peakTopa pas-
pabaTbIBaEMOro M MCCNIEyeMOT0 KOHCTPYKTMBHOTO pe-
IIEHVsI IPefCTAB/IsIeT OO0l TOCTATOUHO CIOKHOE MHO-
TOKOMIIOHEHTHOE COOpPY>KeHMe, BKIIIOYalolee CHUIOBbIE
CTEHKI U3 TSDKEIOT0 apMOIIeMeHTa U TOPLIOBbIE 3/IeMeH-
TBI TUIIA NPOOOK, CMeleHNe KOTOPhIX MCKIIOYeHO Ha-
MYMeM CHelMaJbHBIX IINOHOK. PaccMmarpmbaercs pac-
YeT TONCTBHIX KOHMYECKUX OCECHMMETPUYHBIX TOPIJOBBIX
IUIUT, OLIEPTHIX Ha KOHMYECKYIO IOBEPXHOCTD (CBOOOIHO
JeXalnX Ha OIOpax M3 IIMOHOK) ¥ NpefHa3HaYeHHBIX
TJ1A BOCIIPUATHA JOCTaTOYHO BBICOKMX YPOBHEN BO3JIEN -
CTBUII B BUJIe PAaBHOMEPHO PAaCIpefelleHHOI HarpysKiu.
Taxe TONCThIE ITUTHI MOTYT OBITH UCIIOTIb30BAHbI B KOH-
LIeBBIX yYaCTKaX KOPITYCOB BBICOKOTO JAB/IEHNs ANE€PHBIX
PeaKToOpoB, aKKyMYy/JIATOPOB TeIUIa, aBTOK/NIAaBaxX M T. I
IIpy pemeHuy aHaIUTUYECKON 3ajladyM, OCHOBAHHON
Ha KJIacCUYECKO TeOpyUM ITACTUYHOCTH, MICIIOTb30BaH
nporpaMMHbII koMiteke Mathcad 15.

V. 8. Tabn.: 1. Bubmmorp.: 19 Hass.

Phan Van Phuc, Morozov V. I., Opbul E. K. Strength of
reinforced concrete abutting members of high-pressure
shells. Vestnik grazhdanskikh inzhenerov - Bulletin of
Civil Engineers, 2019, no. 4 (75), pp. 29-37.

Keywords: high pressure shell, reinforced concrete
abutting member, axisymmetric thick plate, principal
stresses, internal pressure, uniformly distributed load,
dowel, strength.

The high-pressure housing of the nuclear reactor of
the developed and investigated design solution is a rather
complex multi-component structure, including the power
walls of heavy armored cement and abutting members of
the plug type, the displacement of which is excluded by
the presence of special dowels. The article discusses the
design of axisymmetric reinforced concrete thick plates
supported on a conical surface (freely lying on supports
made of dowels) and intended for receiving sufficiently
high levels of effects in the form of a uniformly distributed
load. Such thick plates can be used in the end sections of
high-pressure nuclear reactor shells, heat accumulators,
autoclaves, etc. In solving the analytical problem based
on the classical theory of plasticity, the software package
Mathcad 15 was used.

VIIK 624.3
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Banuynnun J]. A., Yuxos C. B. AHa/IN3 MeTOIOB OIIpe-
JeleHNsl HaNpsDKeHHO-ITeOpMUPOBAHHOTO — COCTO-
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BecmHuk epax0aHckux uHxeHepos. 2019. N2 4 (75)

SAHVSA PelleTYaThIX PpepM ¢ XKeCTKUMU COeNMHEHVISAMM
B y3nax// BecTHUMK TpaXJaHCKUX MHXeHepos. 2019.
Ne 4 (75). C. 38-43.

Kniouesvle cnosa: pemerdaras ¢pepma, JOIOTHATETD-
HOE yCU/Iue, IapHUP, XKeCTKOE y3/I0BO€e COeJITHEHNE.

ITpn ysnoBoM NpuUIOKEHUY HArpy3KyU B SKCIUTyaTH-
PYeMBIX pelIeTYaThlX (epMax B 37eMEHTaX KOHCTPYK-
LM, IOMVMO OCHOBHBIX, IIPOJIONIbHBIX, BOSHMKAIOT JIO-
IIOTHUTE/IbHbIE YCUIMS — M3TMOAIOLINIT MOMEHT U Ilepe-
pespiBaoLasg cuia. BeefeHne mapHUPOB B pacyeTHYIO
CXeMy 3HA4YMTEIbHO OO/erdaeT pacdeT KOHCTPYKINH,
HO IOBBIIIAET CTENEHb €ro YCIOBHOCTH. B y3max depmbl
TOABJIAIOTCA KOHI[EHTPAaTOpbl HAaNPXKEHMUIl, KOTOpbIe
YIUTBIBAIOTCA TIPUHATBIMYU Koo uIMeHTaMy 3amaca.
Tem cambIM, [JOCTOBEPHOCTb pacyeTa M COOTBETCTBUE
MIPUHATON MOJIENIN PeasbHOMY COOPY>KEHMIO CHVDKAIOT-
cs. TakuM o6pasoM, BEIOOp MeTOfIa pacyeTa >KeCTKOCTH
Y3/IOBBIX COEVHEHMII AB/AETCA aKTyalbHON M BOCTpe-
60BaHHOII 3a7a4ell.

V. 6. Tabn.: 1. Bubnmuorp.: 6 Ha3s.

Valiullin D. A., Chizhov S. V. Analysis of assessment
methods of stress-strain state of lattice trusses with
rigid connections in nodal joints. Vestnik grazhdanskikh
inzhenerov - Bulletin of Civil Engineers, 2019, no. 4 (75),
pp. 38-43.

Keywords: lattice truss, additional force, hinge, rigid
nodal joint.

At the nodal application of the load in the operated
lattice trusses in the structural elements in addition
to the main, longitudinal, forces there arise additional
forces, namely, bending moment and shearing force.
The introduction of hinges into the design model greatly
simplifies the design calculation, but increases the level
of its conditionality. Stress raisers appear at the nodes of
the truss, which are taken into account by the accepted
safety factors. Thereby, the reliability of the calculation
and the compliance of the adopted model with the actual
construction are reduced. Thus, selecting the proper
solution of the problem of the nodal joint rigidity is an
urgent and sought-after task.

YIK 539.4
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Xapna6 B. . O6'begiHeHHAsA TeOPHsA HeTUHEITHOI
MON3yYeCTH ¥ [UINTETbHON NPOYHOCTH CTAOVUIBHBIX
xpynkux matepuanos (II) // BecTHuk rpa>k faHCKUX MH-
»KeHepoB. 2019. Ne 4 (75). C. 44-51.

Knrouesvie cnosa: HenmuHelHasA MON3Y4eCTb, INTUTENb-
Hasl IPOYHOCTD, CTAOM/IbHBIN MaTepyal, XPyIKUll MaTe-
puar.

Bo BrOpoit yacTu paboTHI paccMaTpUBAIOTCA IIPU-
JIOKEHUs TEOPUM, WU3JIOKEHHON B IIEpBOM  YacTu:
pacTsKeHme-CKaTie OHOPOJNHOTO CTEP)KHS, 3ajiada o

penakcanuy HarpsH>KeHUI B TAKOM CTepyKHe, CKaTue JKe-
71€300€TOHHOTO CTEPXKHs, KPyUeHMe KPYIIOrO CTEPIKHA.
VYKaspiBaeTCA OPUTMHAIBHBIN METOJL PELIeHNA HeNMHeN -
HBIX 3a/1a4 TEOPUM TIO/I3YIECTI.

Mn. 11.

Kharlab V. D. Incorporated theory of nonlinear creep
and long-term durability of stable brittle materials (II).
Vestnik grazhdanskikh inzhenerov - Bulletin of Civil
Engineers, 2019, no. 4 (75), pp. 44-51.

Keywords: nonlinear creep, long term durability, stable
material, brittle material.

In the second part of the study, applications of the
theory stated in the first part are considered: tension-
compression of the homogeneous rod, the problem of
stress relaxation in such a rod, compression of a reinforced
concrete rod, torsion of a round rod. An original method
of solving nonlinear problems of the creep theory is
presented.

VIK 624.154.1

DOI 10.23968/1999-5571-2019-16-4-52-57

Anexcees C. V. K Bonpocy nedopManioHHOi MeTO-
BMKJ pacyeTa OFVIHOYHOIN cBay // BecTHUK rpaxmaH-
CKuX nHxeHepos. 2019. Ne 4 (75). C. 52-57.

Kniouesvie cnoea: cBayHbll (PyHEAMEHT, oOcajkKa
YCTIOBHOTO CBaifHOTO ()yHIAaMEHTa, UCIBITAHNA BUCTYEN
CBaW, IPOTPAMMHBII PacyeT CBAtHOro pyHIAMEHTA.

IIpencrasneHa MeToaMKa feOPMAIIOHHOTO pacyeTa
OIVHOYHOI CBayl TPEHN, KOTOpas MeeT COIOCTaBIMble
pe3yabTaThl ¢ HATYPHBIMM VICIIBITAHMAMM JAHHON KOH-
CTPYKLVM, YTO IIO3BOJIAET CYMTATh METOHVIKY BIIOJIHE
obocHoBanHOIL. PaccMoTpeH uncnenHsii npumep. [Ipen-
JIO>KeHa MeTOAVKA pacyeTa OCafIKM /I YCIIOBHOTO CBali-
Horo ¢yHpamenTa 1o mporpamme BRNL (www.Buildcalc.
ru), KOTOpasi MOXKeT OBITb UCIOIb30BAHA IPUMEHNUTEIIb-
HO K QYH/ITaMEHTY TTy0OKOTO 3a/I0KEHNA.

Wn. 5. bubmuorp.: 14 Ha3B.

Alekseev S. 1. About the method of calculating
the single pile deformation. Vestnik grazhdanskikh
inzhenerov - Bulletin of Civil Engineers, 2019, no. 4 (75),
pp- 52-57.

Keywords: pile foundation, settlement of conditional
pile foundation, hanging pile tests, software calculation of
pile foundation.

The article presents a method of calculating the
deformation of a single friction pile, that has comparable
results with full-scale tests of this design, which makes
it possible to consider this method as substantiated.
A numerical example is considered. A method of calculating
the settlement of a conditional pile foundation according to
the program BRNL (www.Buildcalc.ru) is proposed, which
can be used in relation to the deep foundation.
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YIK 624.131

DOI10.23968/1999-5571-2019-16-4-58-67

Ocoxkun A. W., Kontwowxos B. B., [vaxonos M. II.,
Jle Ban Yone. OneHKa Hecyleil cHOcO6HOCTI GypoBoii
CBaM 1A CTPOUTENbCTBA BHICOTHOTO 3[JaHNA C Pa3BH-
TBHIM IO/I3€MHBIM IIPOCTPAHCTBOM // BecTHUK rpaskpaH-
CKUX MHXeHepoB. 2019. Ne 4 (75). C. 58-67.

Kniouesvle cnosa: pacyeTbl Hecyllell CIIOCOGHOCTU
cBay 6e3 ydeTa SKCTPAIOJLALMU M C ee YUeTOM, pacyeT
CBay [0 IIPOYHOCTHBIM XapaKTepUCTUKAM TPYHTA.

LlenpI0 HACTOAIIETO MUCCNIENOBAHNA ABJIAETCA OlleHKa
Hecylelt croco6HoCTV 6ypoBOIl CBaM I/ BHICOTHOTO 1
IOJI3eMHOTO CTPONUTENbCTBA. [IpoaHamsupoBana 6ypo-
Basi CBasi C BBICOKOI HeCYIIel CIIOCOOHOCTBIO [/ISI BBI-
COTHOTO 3JIaHM C ITyOOKMM KOT/IIOBaHOM. B HacrosIee
BpeMsI OITpefieNieHIIe HeCyIIeit CIOCOOHOCTY CBay BBIIION-
HAETCA IO perylaMeHTpoBaHHoit MeTopuke CIT 24.13330
«CpariHble QyHAMEHTBI» C MAKCVMATbHOI ITyO1HOI 3a-
TOXKeHuA IATHI cBan 710 40 M. OJTHAKO YCIOBMA COBpEeMEeH-
HOTO BBICOTHOTO CTPOUTENBCTBA TPEOYIOT IPUMeHEHMs
CBall CO 3HAYUTEILHO OOJIbIIelT ITTyOMHOI 3a/I0KeHNMs, a
PEeKOMEeHZAIMY TI0 pacdyeTaM TAaKMX CBall B TEXHUYECKMX
pernmaMeHTaX OTCYTCTBYIOT. BbIIIONTHeHbI aHAIUTHYeCKIe
pacdeTsl HeCylelt CIIOCOOHOCTIL CBaM [IyOMHOI 3aI0XKe-
Hus 6oree 40 M 10 pasnuyuHbIM MeToaukaM. ITposeneno
CpaBHEHMe Pe3y/IbTaTOB PACYETOB C YMCTIEHHBIM MOJIe/IN-
pOBaHIeM U HOJIeBBIM UCIIBITAHNEM CBAall Ha CTPOUTE/Ib-
HoIT TTomaake. JJaHbI peKOMEH/AINM 110 pacyeTy CBam C
y4eToM paspaboTKM I'TyGOKOTO KOT/TIOBaHa.

Vin. 7. Tabn.: 3. bubmmorp.: 15 Hass.

Osokin A. 1., Konyushkov V. V., Dyakonov 1. P, Le Van
Trong. Evaluation of the bearing capacity of the drilling
pile for construction of a skyscraper with a developed
underground  structure.  Vestnik  grazhdanskikh
inzhenerov - Bulletin of Civil Engineers, 2019, no. 4 (75),
pp. 58-67.

Keywords: calculation of the pile bearing capacity
without taking into account extrapolation and taking
into account extrapolation, calculation of the pile on the
strength characteristics of soil.

The purpose of this study is assessing of the bearing
capacity of drilling pile for high-rise construction and
underground structures. The article presents the results of
analytical calculations of the bearing capacity of pile for a
high-rise building with a deep pit. Currently, the bearing
capacity of the pile is determined according to the SP
24.13330 «Pile Foundations» regulated method applied in
regard to piles with maximum depth of the pile toe bulb
up to 40 m. However, the conditions of modern high-rise
construction require the use of piles with a much greater
depth of laying, and there are no recommendations for the
calculation of such piles in the technical regulations. The
authors present the results of analytical calculations of the
bearing capacity of the pile with a depth of more than 40 m

performed by various methods. The results of calculations
have been compared with numerical modeling and field
tests of the pile at the construction site. Recommendations
on the calculation of the pile are offered taking into
account the development of a deep pit.

VIIK 519.6:532.546.2

DOI10.23968/1999-5571-2019-16-4-68-73

Caguna I JI. Penrenue 3agaum QUIbTpaLuy 4yc-
JeHHBIMU MeTofaMM // BeCTHMK Tpak/JaHCKUX MHXXeHe-
poB. 2019. Ne 4 (75). C. 68-73.

Kniouesvie cnosa: rmybunHas GuabTpanus, CyCHeH-
31isL, MOPUCTAsI Cpefa, PasMepHbIll MeXaHNM3M 3aXBara Ja-
CTHLI, YUCTEHHOE PelleHIe.

3agada [TyOMHHOI (IIBTPALVIN, KOTOpas OIpefesii-
eTCsl ypaBHeHMeM 0ajlaHca B3BELIEHHBIX ¥ OCaXKIEeHHBIX
YaCTUL, ¥ KMHETMYeCKMM YpaBHEHUEM pOCTa OCajKa,
He MMeeT TOYHOTO aHA/IUTUIECKOro pelreHns. B pabore
CPaBHMBAIOTCS YMCIEHHbIE PEelleHVsI MICXOJHO CUCTEeMBI
mn¢depeHInaNbHbIX ypaBHEHMII METOJOM KOHEYHBIX
pasHOCTell ¥ CUCTeMBbl TPAaHCLCHIEHTHBIX ypaBHEHMUIL,
HOMYy4EHHOJ B pe3y/bTaTe JMCIOMb3oBaHusA auddepen-
LIVIaJIbHOTO YPaBHEHN, S9KBUBAIEHTHOTO MCXOLHOM CU-
creme. [IpoBefieHHBIE pacUeTbl IIOKA3bIBAIOT, YTO YNCTIEH-
Hble perenns 6mm3ku. MareMarndeckas MOJeb MOCTPO-
€Ha C Y4eTOM 3aBUCUMOCTI HOPUCTOCTYU M HOIYCTUMOIO
MOTOKA OT KOHIIEHTPAI[MY OCA/IKa.

Vin. 2. Bubnmorp.: 22 Ha3B.

Safina G. L. Solving of the filtration problem by
numerical methods. Vestnik grazhdanskikh inzhenerov -
Bulletin of Civil Engineers, 2019, no. 4 (75), pp. 68-73.

Keywords: depth filtration, suspension, porous
medium, particle size trapping mechanism, numerical
solution.

The problem of depth filtration, which is determined
by the balance equation of suspended and deposited
particles and the kinetic equation of sediment growth,
has no exact analytical solution. The paper deals with
solving of the problem using an equivalent differential
equation, application of which leads to the solution of
the system of integral equations. As a result of integrating
these equations, a system of transcendental equations is
obtained. Numerical solutions of the transcendental system
of equations and the initial hyperbolic system of partial
differential equations in the finite difference method are
very close. The mathematical model is constructed taking
into account the dependence of porosity and allowable
flow on the sediment concentration.

YK 693.556
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Maxapuose I' [T., Tununun IO. 1., Xopowenvias E. B.
CoBeplIeHCTBOBaHNE TEXHOMOTMYECKOro IpoIecca
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nmojayM 6eTOHHOII cMecn B omamy6Ky // BecTHuk rpax-
IaHCKMX MHXeHepoB. 2019. Ne 4 (75). C. 74-80.

Kniouesvte cnosa: Bo3BefeHIe 3[aHNUIT, MOHOMUTHbBIE
KOHCTPYKIMM, OeTOHHAsA CMech, IlepeKadka 6e TOHOHACO-
coMm, TIofiada KPaHOM, pacIpefie/InTe/IbHas CTPeIa, TEXHO-
JIOTHSL.

B coBpeMeHHOM CTPOUTENBCTBE CPeAyt IPUMEHIeMbIX
CTPOUTE/IbHBIX CHCTeM Hambosee YHUBepCalbHA CTPOU-
Te/IbHAsA CUCTEMa Ha OCHOBE TEXHOIOTHMM MOHOTMTHOTO
crponrenbctBa. OfiHa M3 OCHOBHBIX IPOOIEM CTPOUTEITD-
CTBa MOHOJIMTHBIX 3[aHUIl 3aK/TIOYaeTCsI B COBEPIIEH-
CTBOBaHMM IIpoliecca Iofja4yu 6e TOHHOI CMecH B OIanyo6-
Ky. DKCIIepTHas OLieHKa IIPUMEeHAEMbIX CII0COO0B Iofja4n
6eTOHHOIT cMecH B OITaTyOKy MO3BOMNIIA OIIPENIeNUTD Ha-
ydIHOE HallpaBjIeHle COBEpIIEHCTBOBAHMUSA 9TOTO TEXHO-
norudeckoro mnporecca. OcHaleHne GallleHHOTO KpaHa
BEPTVKA/IBHBIM U TOPV3OHTATIBHBIM OGETOHOIIPOBOLOM
IIO3BOINT CO3[]aTh HOBBINI arperat, IpefHa3HAYEHHBIN
He TO/IbKO /L1 MOHTa)XKa ONanyOKu, HO U JJIs IepeKadK
0eTOHHOIT CMeCH, U OCTYXKUT OYePeSHBIM HayUHbIM IIa-
FOM K pelleHNIo Ipo6IeMbl aBTOMAaTU3aL U TeXHOMOT -
Y4eCKMX IIPOLIeCCOB MOHOIMTHOTO CTPOUTEIbCTBA.

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

Makaridze G. D., Tilinin Yu. I, Khoroshenkaja E. V.
Improving the technological process of supplying
concrete to the formwork. Vestnik grazhdanskikh
inzhenerov - Bulletin of Civil Engineers, 2019, no. 4 (75),
pp- 74-80.

Keywords: constructing of buildings, monolithic
structures, concrete mix, pumping by concrete pump,
crane feed, distribution boom, technology.

In modern construction, among the applied building
systems there is the most universal building system which
is based on the technology of monolithic construction.
One of the main problems of constructing monolithic
buildings is the necessity of improving the process
of supplying concrete to the formwork. An expert
assessment of the methods used to supply concrete to the
formwork allowed to determine the scientific direction for
improving this technological process. Equipping the tower
crane with a vertical and horizontal concrete pipeline will
create a new unit, designed not only for the installation
of formwork, but also for pumping concrete mix and
will serve as another scientific step towards solving the
problem of automation of technological processes of
monolithic construction.

YK 69.002.5

DOI10.23968/1999-5571-2019-16-4-81-87

IlTumanosa A. A. IlepcrieKTHBBI UCIIONTb30BAHYA NO-
MOTBHOTO THEBMOTPAHCIOPTHOTO KOMIUIEKCA B TEXHO-
moruyu 6eTOHOB ¥ IIeMeHTOB // BecTHMK TpakZaHCKUX
nHxeHepos. 2019. Ne 4 (75). C. 81-87.

Kniouesvie cnosa: cTponTeNIbHbIE MaTepuasbl, [THEB-
MOTPAHCIIOPT, THEBMOKOMIIIEKC, TOHKMII IIOMOJI, MeIb-
HIIIBL, J1e3MHTErPATOPBI.

Crarbs NOCBAIIEHa BOIPOCAM CO3[aHMA HOPOIIKO-
06pasHbIX MaTepyaIoB TOHKOTO U CBEPXTOHKOTO IIOMOJIA
B TEXHO/IOTMYM OETOHOB ¥ IIEMEHTOB U HCIIONb30BAHUIO
I 9TUX IleJIell M3MeTbYNTEIbHBIX MAIIMH B COCTaBe
ITHEeBMOTPAHCIIOPTHOTO KOMIUIEKCA. BBIfje/leHbl OCHOB-
Hble aKTya/IbHble HAIIPAB/IEHVSI IPUMEHEHNST MIHEPa/Ib-
HBIX IIOpPOWIKOB. IIpoaHamM3MpOBaHBl KOHCTPYKLMU
HEKOTOPBIX M3Me/IbYNTENbHbIX MALIMH, Hanbonee BOC-
Tpe6OBaHHBIX B 3TOI 06mactu. IIprBeeHbl BO3SMOXKHbIE
HAIIpaB/IeHVsl TIOBBIIEeHNsT 3¢ QEKTNBHOCTM Iporecca
TOHKOTO U CBEPXTOHKOTO M3Me/IbYeH s MATePUAIOB.

Win. 5. bubmmorp.: 12 Hass.

Shimanova A. A. Prospects for the use of grinding
pneumatic transportation complex in the concrete and
cement technology. Vestnik grazhdanskikh inzhenerov -
Bulletin of Civil Engineers, 2019, no. 4 (75), pp. 81-87.

Keywords:  construction — materials, pneumatic
transport, pneumatic complex, fine grinding, mills,
disintegrators.

The article considers the issues associated with
producing powdery materials of fine and ultra-fine
grinding in the technology of concrete and cement and
the use of grinding machines for this purpose as part of
the pneumatic transportation complex. The main topical
directions of mineral powders application are highlighted.
The design of some grinding machines, which are in
the biggest demand, is analyzed. The author makes
assumptions in regard of possible directions for improving
the efficiency of the grinding process of fine and ultra-fine
of materials.

YIK 666.71

DOI10.23968/1999-5571-2019-16-4-88-94

Unuux B. B., Laperxo A. A. OCO6eHHOCTH PYYHOTO
npousBopcTBa Kupnuda B Cankr-IlerepOyprckoii ry-
6epaym B XVIII Beke // BeCTHMUK rpaskJaHCKMX MHXKeHe-
poB. 2019. Ne 4 (75). C. 88-94.

Kntouesvie cnosa: Kupnmd-coipel], OTOLIAHNE, BbIBE-
TpUBaHIe, JOXJieBaHNUe, BLIMOPKUBaHNe, «peOpeHye»,
OYEJIKI, «EJIKA», «[IPOraphl», «B3JbILIKa», «IIOLKOPMKa».

VI3m0)KeHbl OCHOBBI KMPIIMYHOIO IIPOM3BOACTBA B
Cankr-IletepOyprckoit ryOepHUM, XapaKTepUsyoImecs
Ha BCeX 9Talax IpMMeHeHNeM pydyHoro Tpyzpa. Ilokasa-
HBI 0COOEHHOCTY BBIBETPUBAHISA, JOKAEBAHN 1 BBIMO-
paXMBaHMA IIMHBI /I YIy4IIeHUA ee IUIACTUYHOCTH.
V3noxeHbl ocobeHHOCTY (HOPMOBAHNUA KUPIMYa-ChIpIa
U METOfIOB CYIIKNM TonydabpyukaTa Ha Bo3myxe (Ha II0-
JIHKAaX) WM B capasX. YKasaHbl KOHCTPYKTUBHbIE 0CO-
OeHHOCTM BPeMEHHbBIX HAIIOJIbHBIX OOXKUTOBBIX IIeUelt,
XapaKTEPUCTUKU PEXNMOB 00Xnra, 06eCcrednBarounx
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[IO/TyYeHNe KaueCTBEHHOTO KMPINMYa, COPTHOCTh KOTO-
poro ormpenensiach 1o IBery. [IpencraBieHa tabmnua,
OTPKAIOILAsl TEXHUYECKIE XAPAKTEPUCTUKU 0OO0KIKEH-
HOT'O CTEHOBOTO KePaMIYeCKOT0 MaTepyaa, C yKasaHueM
MIPOYHOCTH Ha CKaTHe U U3ruob, BOOMOITIOeH ST 06pa3-
[I0B KUPINMYa, MPOLIEAUINX MHOTOJIETHION SKCIUTyaTa-
LI,
V. 3. Tabn.: 1. Bubmmorp.: 13 Hass.

Inchik V. V., Tsarenko A. A. Features of manufacturing
brick in Saint-Petersburg province in the XVIII century.
Vestnik grazhdanskikh inzhenerov - Bulletin of Civil
Engineers, 2019, no. 4 (75), pp. 88-94.

Keywords: air-dried brick (mudbrick), thinning,
weathering, sprinkling, freezing, laying on edge, ochelki
(front part of the kiln), fur-tree laying, burnt places,
airing, fertilization.

The article presents a description of the brick
manufacturing  fundamentals in  Saint-Petersburg
province, which were characteristic at all stages of using
the manual labor. The features of weathering, sprinkling
and freezing of clay in order to improve its plasticity
are shown. The features of the mudbrick moulding and
drying methods of semi-finished product in the open
air (on meadows or in barns) are discussed. The design
properties of temporary floor kilns, characteristics of the
firing modes providing high-quality brick, the grade of
which was determined by its color, are defined. A table
is presented reflecting the technical characteristics of the
baked wall ceramic brick, indicating the durability on
compression and bending, indicators of water absorption
of brick samples that have passed many years of operation.

YIK 691-405.8

DOI10.23968/1999-5571-2019-16-4-95-101

Jlemenxo . I', Moxposa M. B., Mameeesa JI. IO., Tu-
xonose 0. M. Biusinmne pasMepHOro pacnpefeneHis Ha-
HOMOAV(PUINMPOBAHHBIX YACTULL TaTeKca Ha CTPYKTYpPY
TMIICOBBIX MaTepuanos // BeCTHUK IpaXkJaHCKUX MHXKe-
HepoB. 2019. Ne 4 (75). C. 95-101.

Kntouesvle cnosa: rumcopble MaTepyajbl, IUIICOBbBIC
BSDKYIIMeE, HAHOMOU(UKALVIA, YITIepOSHbIe HAHOYACTH-
11bI, TATEKC, MUKPOCTPYKTYpa.

VccnemoBaHo BIMAHME Pa3MEpPHOTO pacIpefiene-
HUA YacTUL YITIePOI-TaTeKCHOrO HaHOMOAM(UKaTopa
Ha MMKPOCTPYKTYpPy TMIICOBOrO Marepmana. Hanomo-
InUIMpPOBaHHbIe KPUCTAJ/UIBI UMEIT 0ojiee IIOTHYIO
YIIaKOBKY, II09TOMY IOPUCTOCTb HAHOMOAU(UIMPOBAH-
HOro rumca MeHblne. @opMa KpUCTAUIOB TAaKXKe CyIIe-
CTBEHHO OT/IMYAETCA: 3aMeTeH IepeXofi OT UIO/IbYaToOro
(pubpunapHOro) cTpOoeHUs MOHOKPUCTAIOB THIICA K
(dbopMe KOPOTKUX CIasHHBIX NapajrienorpaMmos. Ilomy-
YeHHBbIe Pe3y/IbTAThl MOTYT OBITH IIOJIE3HBI IIPY HAIIPaB-
JIEHHOIT Pa3pabOTKe COCTABOB IMICOBBIX CTPOMUTENbHBIX

MATepuagoB C JCIIO/Ib30BAHMEM YITIEPOJ-IATEKCHBIX
HaHOMOZN(UKATOPOB C LeNbl0 (GOPMUPOBAHMS 3aTaH-
HBIX XaPaKTEPUCTUK U CBOVCTB IMIICOBBIX MATEPUAJIOB.
Pe3ypraTsl MCCTELOBAHNIT MOTYT OBITH MCIIO/NB30BAHBI
[PV U3TOTOBJIEHNY TUIICOBBIX M3/E/INIT C IOBBIIIEHHBIMI
[POYHOCTHBIMI XapAKTEPUCTUKAMU M YIYYIUIEHHBIMU
9KCIUTYaTAL[IOHHBIMIU CBOMCTBAMI IIPU OCYIeCTBIEHNI
PeCTaBpalMOHHBIX PaboT, MPOEKTUPOBAHUN U U3TOTOB-
JIEHNY [J€KOPATUBHOI TUIICOBOII JIEHUHBL U PYTUX (-
(beKTMBHBIX IMIICOBBIX MATEPHATIOB U U3[ETINIL.
Wn. 6. bubmmorp.: 19 Ha3B.

Letenko D. G., Mokrova M. V., Matveeva L. Yu.,
Tikhonov Yu. M. The effect of size distribution of
nanomodified latex particles onthe structure and
properties of gypsum materials. Vestnik grazhdanskikh
inzhenerov - Bulletin of Civil Engineers, 2019, no. 4 (75),
pp- 95-101.

Keywords: gypsum materials, gypsum binders,
nanomodification,  carbon  nanoparticles, latex,
microstructure.

The article presents the results of studying the effect
of size distribution of carbon-latex nanomodified particles
on gypsum material microstructure. Nanomodified
crystals have a denser packing, that is why the porosity
of nanomodified gypsum is less. The crystal shape differs
significantly: it changes from the fibrillar structure of
gypsum monocrystals to the shape of shorter connected
parallelograms. The results obtained may be useful for the
design and development of carbon-latex-based gypsum
construction materials with specific properties and
characteristics. They can be applied at manufacturing of
high-strength gypsum material products with improved
operational properties, at restoration works, design and
manufacturing of decorative gypsum stucco and other
efficient gypsum materials and products. The results
obtained may be useful for the design and development
of carbon-latex-based gypsum construction materials
with specific properties and characteristics. The research
results can be applied at manufacturing of high-strength
gypsum material products with improved operational
properties, at restoration works, design and manufacturing
of decorative gypsum stucco and other eflicient gypsum
materials and products.

VIIK 628.16

DOI10.23968/1999-5571-2019-16-4-102-106

Meosedesa O. H., Yecrokosa E. B. Biuanue pusuye-
CKIX TO/IeNl Ha MPOIEeCC OYMCTKM BOMbI OT mpumeceii //
BecTHMK TpaKHaHCKUX MH>KeHepoB. 2019. Ne4 (75).
C. 102-106.

Kniouesvle cnosa: My THOCTb, KOQTYJISALNS, OCAXK/IEHIE,
9JIEKTPUYECKOE T10JIe, ITIEKTPU3ALSL.

IIpencTaBieHsl pe3y/IbTaThl 9KCIEPUMEHTAIbHBIX UC-
CIIelOBaHMIT BO3/1eICTBIS (PU3NUIECKUX IT0JIeil Ha IIPOLiece
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O4YMICTKNM BOJbI. Ananns TIOTYYE€HHDBIX NaHHBIX ITOKa3bI-
BAeT, YTO [PV BO3LEICTBUYU Ha KOATY/IMPOBAHHYIO BOLY
¢r3nYecKnx IOJIeil MPOUCXOJUT YCKOpPeHMe IIpoliecca
OCaXJleH!s XJIoNbeB B 3—-6 pas. [IpennoKeHHbIN OAXO7
B CpaBHEHNUUN C NPUMEHEHUEM I[O6aBOK-YTH)I(eHI/ITeHeﬂ
[O3BO/ISIET VHTEHCU(ULUMPOBATh MPOLECC KOATY/IALUN
6e3 yiepba oKpy»Karoleil cpefe.
Vin. 2. Bubnmorp.: 11 Hass.

Medvedeva O. N., Chesnokova E. V. The influence of
physical fields on the process of water purification from
impurities. Vestnik grazhdanskikh inzhenerov - Bulletin
of Civil Engineers, 2019, no. 4 (75), pp. 102-106.

Keywords: turbidity, coagulation, precipitation, electric
field, static-charge accumulation.

The paper presents the results of experimental studies
of the physical fields’ impact on the water treatment
process. The analysis of the data obtained shows that the
effect of physical fields on the coagulated water accelerates
the floc deposition process by 3—6 times. The proposed
approach in comparison with the use of additives-
weighting agents allows intensifying the coagulation
process without polluting the environment.

YIK 699.86

DOI 10.23968/1999-5571-2018-16-4-107-112

Cmaxos A. E., @ponvkuc B. A., Kadokosa C. IO., An-
Opeenko A. A. DKOHOMMKO-MaTeMAaTHM4eCKUil aHAIu3
TEIUVIOBOI 3amuThl 3maHU:A // BecTHUK TpakKgaHCKNUX
nHxeHepos. 2019. Ne 4 (75). C. 107-112.

Kntouesvie cnosa: MareMaTudeckas MOfIeNb, perpeccu-
OHHBbIII aHA/TN3, TEITIOBbIE ITOTEPIL, KPUBbIE Oe3pasmndisl.

PaccmaTpuBaroTcs mpeBapuTeIbHbIE OIEHKN 9HEp-
TOCePBVCHBIX VHBECTUIIMIOHHBIX ITPOeKTOB. [locTpoeHs!
9KOHOMUKO-MaTeMaTu4decKyie MOfIe/IN TeMI0BON 3aIUThI
3panmit. IIpousseneH aHanms NPUHATON MOJEIN U IIO-
CTpOeHBI rpadyKN TEIUIONOTEPh /I PasIMYHbIX TUIIO-
Ppa3MepoB OTpaKJAOMINX KOHCTPYKUMIT 3aHuii. [Ipuse-
IeH IpyMep 9KOHOMMYECKOTo pacyeTa Jjii 000CHOBaHMSA
SHEpProCepBUCHOTO MHBECTUIIMOHHOTO IIPOEKTa.

V. 4. Tabm.: 2. Bubmmorp.: 15 Hass.

Stahov A. E., Frolkis V. A., Kadokova S. Yu.,
Andreenko A. A. Economic and mathematical analysis of
thermal protection of buildings. Vestnik grazhdanskikh
inzhenerov - Bulletin of Civil Engineers, 2019, no. 4 (75),
pp. 107-112.

Keywords: mathematical model, regression analysis,
heat losses, indifference curves.

The article presents preliminary assessments of
energy service investment projects. There have been built
economic-mathematical models of thermal protection
of buildings. An analysis of the adopted model has
been made and heat loss graphs have been constructed

for various sizes and types of enclosing structures. An
example of economic calculation for substantiation of the
energy service investment project is given.

YK 656.081

DOI 10.23968/1999-5571-2019-16-4-113-116

Agpanacves A. C., Esmioxos C. A., Yyoaxosa H. B. Vic-
ClIefloBaHNe MapaMeTpoB mpomecca Topmokennsa TC
Kareropuu M, mpu pexonctpykuun JITII// BectHuk
TpaXXJAaHCKUX MH>KeHepoB. 2019. Ne 4 (75). C. 113-116.

Kntouesvie cnosa: LOpo>KHO-TPAHCIOPTHOE IPOYCIIIE-
ctBue, akcneptusa JTII, mapameTpsl mpolecca TOpMO-
JKEHN, YCTAaHOBMBIIeeCs 3aMefjIeHye, BpeMs HapacTa-
HUS YCTQHOBMBIIETOCS 3aMefJIeHN s, 9KCTPEHHOe TOPMO-
JKEeHIe, CUCTeMBI aKTUBHOII 6€30MacHOCTIE aBTOMOOMIISL.

[IpencraB/ieHa aKTyaJIbHOCTb MCCIEOBAHMS B 00Ia-
ctn pexkoncTpykuym JTII. Ydurensl panee Hemccrenye-
Mble GaKTOpBI, Takue Kak (akTUdecKas 3arpy>KeHHOCTD
TC, Hanmmume COBpeMEHHOrO KOMIUIEKCA CHCTEM aKTUB-
Hol1 6e3omacHocTu aBTomobuna (ABS, EBD, ASR, BAS)
u npunena o 750 K, COCTOsAHME MOBEPXHOCTH JTOPOXK-
HOTO TOKPBITHS M TUII CE30HHOCTH IIVH MPU MOTOHO-
KIMMaTUuecknx ycnoBusax CeBepo-3allaflHOTO PeruoHa.
[TpepnaraeTcss IpoOBeleHNE SKCIEPUMEHTAIbHBIX WC-
CJIe[OBAaHMIT B LIeJIAX ONpefie/ieHN s GaKTMIeCKIX 3Hade-
HII yCTaHOBUBIIETOCs 3aMefieHus (j ) ¥ BpeMeHU ero
HapacTanus (f, ), paspabOTKM MaTeMaTHYecKux Mofe-
neit u kK03 PULNEHTOB, KOPPEKTUPYIOLUX ITapaMeTpbl
Ipoliecca TOPMOXKEHVA (I(jy3) u (Kth), U X BHEApEHUe
B CYIIeCTBYIOIIMe pacyeTHble METOMVIKY, a TaKXe CO3-
IaHMe IPOrPaMMHOTO oObecIedeHMs [ pacyeTHO-
aHanuTudeckoro uccnenoBanus JITII.

Vin. 1. bBubmmorp.: 16 Hass.

Afanasyev A. S., Evtyukov S. A., Chudakova N. V.
Research of braking process parameters of category
M, vehicles at road accident reconstruction. Vestnik
grazhdanskikh inzhenerov — Bulletin of Civil Engineers,
2019, no. 4 (75), pp. 113-116.

Keywords: road traffic accident, road traffic accident
examination, braking process parameters, developed
deceleration, time of increase of the developed
deceleration, emergency braking, active vehicle safety
systems.

The article presents the relevance of research in the
field of road accident reconstruction. The following factors
which were not studied earlier are considered, such as
actual load of vehicles, existence of the modern complex
of active vehicle safety systems (ABS, EBD, ASR, BAS)
and the trailer up to 750 kg, condition of the road clothe
surface and seasonality of wires at the weather climatic
conditions of the Northwest region. The authors propose
carrying out pilot studies for the purpose of determining
the actual values of the developed deceleration and the
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time of its increase, development of mathematical models
and determining the coefficients adjusting the braking
process parameters, introducing them into the existing
estimation techniques, as well as creation of the proper
software for estimated and analytical research of road
traffic accident.

YK 656.052.53

DOI 10.23968/1999-5571-2019-16-4-117-125

3a6onomnuxos I. B. HoBble mogxoapl K obecmeye-
HIIO 0€e30MacHOCTY aBTOMOOWIBHOTO [BIDKEHUS B
YCIOBUSAX MHTEHCUBHOTO TUBHEBOTO KOXKAA // BecTHUK
IpaXKIAHCKUX MH>KeHepoB. 2019. Ne 4 (75). C. 117-125.

Kniouesvie cnosa: 6€30macHOCTb JOPOXKHOTO IBIIKe-
HIIs, aBTOMOOW/IBHBIN TPAHCIOPT, JMBHEBBIN JOX[b,
aKBaIUTaHMPOBaHMe, CBEPXKPATKOCPOUHBIiI IIPOrHO3 I10-
TOJIBL.

HampaBneHHOCTb COBPEMEHHOIO  CIELMalu3Npo-
BAaHHOTO METEOPOJIOTMYECKOr0 ObecredeHns aBTOMO-
OMIBHOTO TPAHCIIOPTa IIPENIoaraeT peannsario Bo3-
MO>XHOCTY OIIepPATVMBHOTO IIPeOCTaB/ICHNA YIaCTHUKAM
TOPOXKHOTO [IBIDKEHMs aKTya/lIbHOM MHpOpManmm o Te-
KYLIVX IIOTOGHBIX YCIOBYAX. OXHUM U3 NepCIeKTUBHBIX
HallpaB/IeHN}I peannsaluy MHHOBAIVIOHHBIX IOIXOJ0B
MTOBBIIIIEHsT 6€30MACHOCTI ABIIAETCS Pa3paboTKa CucTe-
MbI MHGOPMUPOBAHNUS BOAUTETIEN O METEOPOTOTUYECKIX
U JJOPOXKHBIX YC/IOBMAX ABVDKEHMS Ha BIIEPEAN JIeXKalleM
y4acTKe aBTOMAIMCTpaly Ha OCHOBE MCIIOTb30BaHMA
aKTya/IbHBIX TEXHONIOIMII now casting. VIHTerpanusa co-
BpEMEHHbBIX METOAMK MOHWTOPMHTA JMBHEBBIX OCA/[KOB
HOCPEZICTBOM JIOIUIEPOBCKOTO METEOPOJIOTMYECKOTro pa-
IMOJIOKAaTOpa ¥ IOTEHI[Maa aBTOMATUYeCKON CYCTeMbI
MmeTteopornorundeckoro obecredernuss (ACMO) mosBosseT
3HAYVTE/IbHO IOBBICUTH YPOBEHDb 0€30I1aCHOCTH aBTOMO-
OM/IBHOTO [IBVDKEHMS.

Vin. 1. Bubnmorp.: 22 HasB.

Zabolotnikov G. V. New approaches to traffic safety
provision in conditions of intensive rain showers.
Vestnik grazhdanskikh inzhenerov - Bulletin of Civil
Engineers, 2019, no. 4 (75), pp. 117-125.

Keywords: road traffic safety, automobile transport,
rain showers, hydroplaning, «nowcasting».

The focus of modern specialized meteorological
support for road transport involves implementation of
the possibility to provide traffic participants with prompt
information on the current weather conditions. One of
the promising directions of implementing innovative
approaches to improvement of traffic safety provision is
the development of a system aimed at informing drivers
about the meteorological and road traffic conditions on
the lying ahead section of the highway based on the use of
modern «nowcasting» technique. Integration of modern
techniques for monitoring heavy rainfall by means of

the Doppler weather radar system and the automatic
meteorological support system (ASMO) can significantly
improve the road traffic safety.

YIK 629.3:53.01:537.1
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Komuxos IO. I. Ipadoananurudeckoe mccuegoBa-
Hue 6aJaHca CII KBAHTOMOOWIA B INIOCKOCTH TaHTa-
Ka // BecTHUK rpax/jaHCKIX MHXXeHepoB. 2019. Ne 4 (75).
C. 126-133.

Kniouesvle cn06a: KBaHTOBBIII ABUTATE/Ib, KBAHTOMO-
Owib, TPACT, GaIaHC CUJI, TAHTAX, JIMHET9aTasi OBepX-
HOCTb.

Ha 6a3e aBTOpCKOro 060061[eHHOTO YpaBHEHVS CUJIO-
BOro 6ajaHca KBAaHTOMOOWIISA IIOCTPOEHa METOAMKA Tpa-
(boaHaTUTNYECKOTO UCCIeTOBaHMsI 6aTaHCca CUJT KBAHTO-
MOOW/ISL B IJIOCKOCTH TaHTaXa. PacdeTsl, aHaMM3 U BU-
3yanusanys OMMPAITCA Ha IPOTPAMMHYIO pean3aliiio
HasBaHHOTO ypaBHeHus B cpefe IIITIT Maple. B cpenneit
YacTy IIOJIHOTO [AMAIla30HA BO3MOXKHBIX YITIOB HAKJIO-
Ha BEKTOPA TATY BBISB/ICHBI 30HBI HanbojIee BHITOJHOTO
VICIIOZIb30BAHNUS TPACTa C YACTMYHBIM BBIBEIIVBAHIEM
skumnaxka. TpexmepHble rpaduyeckie 06pasbl peasnsa-
MM TPAcTa B MPOCTPAHCTBE: CKOPOCTb SKMUIAXKA — TO-
PV3OHTA/IbHASL — BEPTUKAIbHAS COCTAB/IAIOL[NE TPACTa
COBMECTHO C OTpaHMYEHNEM B BUJe LVJIMHPUIECKOI
MOBEPXHOCTU MaKcuMajbHoro Tpacta K]l mossommmm
BU3Ya/IM3UPOBATh 0OIACTH HAIUYNS PECYyPCOB TATU JI/Is
obecrieyeHyst [UHAMIUKY ABVDKEHIS KBaHTOMOOwms. ITo-
BEPXHOCTb CI/IOBOTO HazaHCca KBAHTOMOOWJIS MIMeeT JIN-
HeIYaTbIll XapaKTep.

Vn. 6. bBubmmorp.: 18 Hass.

Kotikov Ju. G. Graphic-analytical research of
quantomobile power balance in the tangage plane.
Vestnik grazhdanskikh inzhenerov - Bulletin of Civil
Engineers, 2019, no. 4 (75), pp. 126-133.

Keywords: quantum engine, quantomobile, thrust,
force balance, tangage, ruled surface.

On the basis of the author's generalized equation of
quantomobile power balance, a technique of graphic-
analytical research of quantomobile power balance
in the tangage plane is constructed. The calculations,
analysis and visualization are based on using the program
realization of the equation named above in the Maple
environment. In a middle part of the full range of possible
angles of inclination of the traction vector, there were
revealed zones of the most beneficial use of the thrust with
partial vehicle suspension. Three-dimensional graphic
images of realization of thrust in space (speed of vehicle —
horizontal - vertical thrust components, together with
restriction in the form of a cylindrical surface of the
maximum quantum engine thrust) allow visualizing areas
of available resources of thrust for maintenance of the
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quantomobile movement dynamics. The surface of the
quantomobile power balance has ruled character.

YIK 629.331

DOI 10.23968/1999-5571-2019-16-4-134-137

Mockeuues []. A., Burozpados O. B. OueHka nepuo-
BMYHOCTY TEXHUIECKOTO OOCTYKMBAaHUS MOZYIBHOTO
TPAaHCHOPTHOIO CpeAcTBa MO HapaGorke // BecTHmx
IpaXKHAHCKUX MH>KeHepoB. 2019. Ne 4 (75). C. 134-137.

Kntouesvie cnosa: mepuopnynocts TO, MopynbHOe
TPAHCIIOPTHOE CPELCTBO, TPY30BOIT ABTOMOON/Ib, TEXHNU-
Jeckoe 06CTy)XnBaHue.

PaccMmarpmBaeTcst OlleHKa TEPUOAUYHOCTY TEXHUYE-
ckoro o6cnyxusanus (TO) o Hapabortke. HoBblit moaxox
B CHCTEMe TeXHIYECKOrO OOCTy)X1MBaHMs [O3BOMUT Hau-
6oree a¢pdextrBHO mpoBoauTh omeparyu mo TO u pe-
MOHTY MOJY/IbHBIX IPy30BBIX aBroMobmeit. IIpoanamm-
31pOBaHbI IpuMeHsieMble Bupbl TO Ha MHOCTPaHHBIX MO-
IeJIsIX TPY30BbIX aBTOMOOMIet. BoisiBiena HapaboTKa aist
KaXKZ[OTO MOZY/Is1 B MOJY/IbHOM IPy30BOM aBTOMOONIIE.

V. 2. Tabn.: 2. bBubmmorp.: 16 Hass.

Moskvichev D. A., Vinogradov O. V. Evaluation of the
modular vehicle maintenance frequency according to
the operating time. Vestnik grazhdanskikh inzhenerov -
Bulletin of Civil Engineers, 2019, no. 4 (75), pp. 134-137.

Keywords: maintenance frequency, modular vehicle,
truck, maintenance.

The article discusses the evaluation of the maintenance
frequency according to the operating time. The new
approach to the maintenance system will allow most
effectively carrying out operations for the maintenance
and repair of modular trucks. There have been analyzed
the types of maintenance and repair works on trucks of
foreign models. The operating time for each module in the
modular truck has been identified.

YIK 656.121

DOI 10.23968/1999-5571-2019-16-4-138-144

Ocnanos J]. T. MeTogMKa NPOEKTMPOBAHUA MHTe-
IpalbHOI MAapUIPYTHON CeTH TOPOACKOIO IacCCaXKup-
CKOTO TpaHCmopTa // BeCTHUK TIpaKTaHCKNMX WH)XXCHe-
poB. 2019. Ne 4 (75). C. 138-144.

Kntouesvie cnosa: maccaxmpckue nepeBo3Ky, Mapll-
pyTHasA ceTb, IVITAHMPOBAHME MapIIPyTOB, MapIIPyTHU3a-
1A, MHTErpaJbHAsA MAapUIPYTHAs CeTb.

PaccMoTpeH Bompoc IIaHMpOBaHMA MapUIPYTOB B
cuCTeMe TOPOJICKOro maccaxkupckoro Tpancnopra (I'TIT).
PazpaboTaHbl HPUHIUIBL paclIpefie/ieHnsT MacCaXupo-
MIOTOKOB MeXX#y MapmpyTtamu pasmraabix [TIT. ITpepmo-
YKEH aJITOPUTM BBIOOpa FOPOJCKMX ACCAKMPCKMUX MapIl-
PYTOB M/ CHCTeMBI, BK/IIOUalollell 6o/iee OZHOTO BUA
TPAHCIOPTA, PA3MINYHBIX IO BMECTMMOCTU M CKOPOCTU
coo01eHns1. 3a OCHOBY B3sITa 3BECTHAsI paHee METOMKA

BBIOOpA PALMOHAIBHOI CXeMBbI aBTOOYCHBIX MapIIPyTOB

U pasBUTA B YaCTU MOPAJKA BLINONTHEHNA pacueToB. Omu-

CaH METO[, OLICHKIN OIITMMAa/IbHOCTI HOHY‘ICHHOI?I Mapm-

PYTHOIT CETI ¥ BBEJJeH HOBbII II0Ka3aTe/Ib — «MJ€a/IbHOEe

3HA4YCHIIE CYMMaprIX SanaT BpeMeHI/I Hacca>1<1/1p013».
Vin. 2. bubmmorp.: 21 Ha3B.

Ospanov D. T. Methodology of designing an
integrated route network of municipal passenger
transport. Vestnik grazhdanskikh inzhenerov - Bulletin
of Civil Engineers, 2019, no. 4 (75), pp. 138-144.

Keywords: passenger transportation, route network,
route planning, routing, integrated route network.

The article considers the issue of planning routes in the
system of urban passenger transport (UPT). Principles for
the distribution of passenger flows between different UPT
routes have been developed. An algorithm is proposed
for selecting urban passenger routes for the system
including more than one type of transport of various
capacity and speed of communication. The previously
known method of choosing a rational scheme of bus
routes is used as a basis, and it is developed in terms of the
order of calculations. The author proposes a method for
assessing the optimality of the resulting route network and
introduces a new indicator, «the ideal value of the total
cost of passenger timen.

VIIK 621.43

DOI 10.23968/1999-5571-2019-16-4-145-150

Tepsu J]. B. VIHRyKIMOHHaA MoAep;KKa paboTocio-
COOHOCTH TEMIOBOT0 AKKYMY/IATOPA ABUTATENA B YCIO-
BHUAX OTPHUIATENbHBIX TeMmepatyp // BecTHuk rpax-
DaHCKUX MHXeHepoB. 2019. Ne 4 (75). C. 145-150.

Kniouesvle cnosa: TemmoBoi akKKyMynATop (pasoBoro
THepexofia ¢ MHAYKIMOHHBIM YCTPOICTBOM 3/IeKTPOIIONO-
rpeBa, 0OMOTKAa MHAYKI[MOHHOTO YCTPOJCTBA 3MEKTPO-
HOJOTPeBa, NeKTPOMATHUTHOE T1071e, IPEAITYCKOBOIT I10-
TOTpeB ABUTATENA.

[IpencTaBmeHa KOHCTPYKIUA TEIIOBOTO aKKyMYy-
naropa ¢$pa3oBOro mepexofa ¢ MHAYKIVOHHBIM YCTPOIi-
CTBOM 9JIEKTPOIIOIOTPEBa, OOMOTKa KOTOPOTO pPaBHO-
MEpHO PpacIojIOKeHa Ha IOBEPXHOCTU AKKYMY/IATOPA,
4To obecreunBaeT OBICTPBI ¥ pPaBHOMEPHBII Harpes
IVIMHPUYECKNX KaTICy/T TelIOaKKyMYIMPYIOIero Ma-
Tepuasa ¢ MMHYMAIbHBIMM 3aTPaTaMy 37eKTPOIHEPTHINL.
JIaHHDIT TEIIOBOJ aKKYMY/IATOP PallMOHATbHO IIpUMe-
HATb B CHCTEMaX OX/IX[EHMs MOPIIHEBBIX ABUTATeNIel
TIA TIOBBINIEHNVA TYCKOBOM HA/IeKHOCTH B YC/IOBMAX OT-
PUIIATETBHBIX TEMIIEPATyP XOIOJHOTO K/IMMaTa.

Vin. 2. bubmmorp.: 15 Ha3B.

Terzi D. V. Induction maintenance of the engine heat
accumulator working capacity in conditions of negative
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temperatures. Vestnik grazhdanskikh inzhenerov -
Bulletin of Civil Engineers, 2019, no. 4 (75), pp. 145-150.

Keywords: thermal accumulator of phase transition
with induction electric heating device, winding of
induction electric heating device, electromagnetic field,
engine start heating.

The article presents the design of a thermal battery of
phase transition with inductive electric heating device,
the winding of which is evenly positioned on the surface
of the battery, which ensures fast and uniform heating of
cylindrical capsules of heat-accumulating material with
minimal energy consumption. It is rational to use this
thermal battery in the cooling system of piston engines to
increase the starting reliability in conditions of negative
temperatures of the cold climate.

YK 656.13.08

DOI10.23968/1999-5571-2019-16-4-151-155

Yeprvix H. B. PaspaGoTka MeTOZVIKM TOBBILIEHUS
YPOBHSA OOCTY)KUBAHNUA JOPOKHOTO ABIDKEHNA B IO-
POBCKUX ycmoBHUAX // BeCTHMK Tpa’k[JaHCKUX MH)KCHe-
poB. 2019. Ne 4 (75). C. 151-155.

Kniouesvle cnosa: paBHOMEPHOCTD JIBIDKeHU, 6e30-
IIACHOCTDb [IBVDKEHMA, MHTEHCUBHOCTD JBVDKEHNUA, IPO-
IIYCKHAsI CIIOCOOHOCTD, YINYHO-ZOPOXKHASI CETh, OIOP-
Hasi CeTh, ypOBEHb O0OCTy>KMBaHNA.

[TpuBopuTCA KpaTKas XapaKTepUCTUKAa TPaHCIOPT-
HOJT 0OCTAHOBKM B KPYIIHBIX TOPOJaxX CTpaHbL B Kaue-
CTBe OCHOBHOII IIPOOIEMBI OTMEYEHO IepeHAChILIEeHNEe
IBVDKEHVEM YIUYHO-JOPOXKHOI CeTV, CHIDKeHUe 6e30-
IACHOCTH JJOPO>KHOTO JBYDKEHN:A, YXyZLIeHNe SKOJIOIY-
4ecKoil 00CTaHOBKM B ropofax B IjenoM. CoBpeMeHHbIe
IIO/IXOMbI K OPTaHMU3ALNY JOPO>KHOTO IBIDKEHNA paccMa-
TPUBAIOT JIMIIb OT/e/IbHbIC ACIEKThbl B peLIeHNM TPaHC-
HOPTHBIX NPOO/IeM, He CYIIeCTBYeT eVIHOTO IOAXona 1
eIVMHON KOHIIEIINNM, KOTOpble YUMThIBamU OBl Bce (ak-
TOPBI, BANUSIONINE Ha IBIDKEHIE aBTOMOOMIBHOTO TPaHC-
IopTa, B TOM 4ICTIe Ha 06pasoBaHMe 3aTopoB. [l pemre-
HIIA TTOCTAaB/IEHHBIX 3a/ja4 IIPeJIoYKeHa MeTO/IMKA TTOBbI-
LIEHVs YPOBHs OOCTYXXMBaHMA JOPOXKHOTO JBIDKEHMS
Ha YIMYHO-TOPOXKHOM CeTM KaK CpefiCTBa YIy4LICHNA
KayecTBa U HaJeXKHOCTY pabOThl TPAaHCHOPTHBIX CUCTEM
TOpPOJIOB.

Vin. 2. Tabn.: 1. bubmmorp.: 7 Hass.

Chernikh N. V. Development of methods for
improving the level of road traffic service in urban
environments. Vestnik grazhdanskikh inzhenerov -
Bulletin of Civil Engineers, 2019, no. 4 (75), pp. 151-155.

Keywords: traffic uniformity, traffic safety, traffic
intensity, traffic capacity, road traffic network, backbone
network, service level.

The article provides a brief description of the
transport situation in the large cities of the country. Traffic

congestion on the road networks, road safety decrease,
and deterioration of the environmental situation in
cities may be regarded as major problems concerning
transport at present. Modern approaches to the traffic
organization consider only certain aspects trying to solve
the transport problems, there is no unified approach or
concept that would take into account all factors affecting
the road transport movement, including the formation
of congestion. To solve the problems posed, a method
of improving the level of road traffic service on the road
network is proposed as a means of improving the quality
and reliability of urban transport systems.

YK 330.83, 330.88

DOI10.23968/1999-5571-2019-16-4-156-160

Aepanos A. II. Puck-MeHeI)KMEHT: BO3HMKHOBe-
HIte ¥ 3BOMIONNA // BeCTHUK TpaXK[JaHCKUX MHXEHEPOB.
2019. Ne 4 (75). C. 156-160.

Kniouesvie cnosa: puck-MeHePKMEHT, OLIeHKa PYUCKOB,
9BOMIOLUA.

CyuecTByronye HOAXOfIbl K BOIPOCY BO3HMKHOBE-
HJA U Pa3BUTHUA PUCK-MeHePKMEeHTa 3a4acTYIO IpMBs3a-
HbI MO0 K MOMEHTY II€PBOTO YIIOMUHAHISI IPUBBITHOTO
TepMUHA, MO0 K PA3INIHBIM MAaTEMATUYECKUM TEOPHU-
sM, KOTOpble B JajbHellIeM ObIIM VCIIONb30BaHbI Jiis
CO3/laHMA MHCTPYMEHTAapys OLIEHKM PUCKOB. B maHHOM
MICCTIE[IOBAHNUM IIPEM/IOXKEH IIOAXOJ K 9BOJIOLMM PUCK-
MeHeIDKMEHTa KaK IIpollecca, MIPOTEKaIoero ¢ Hadaja
XX BeKa 1 He 3aBepIINBIIEToCs K HACTOAILIEMY MOMEHTY
BpEeMeHIL.

Vin. 1. bBubmmorp.: 17 HasB.

Agranov A. P. Risk management: genesis and
development. Vestnik grazhdanskikh inzhenerov -
Bulletin of Civil Engineers, 2019, no. 4 (75), pp. 156-160.

Keywords: risk management, risk evaluation, evolution.

Existing approaches to the issue of risk management
genesis and development are usually based on the
moment when the term was firstly mentioned or on the
mathematical theories which were used to create tools for
risk evaluation. This article presents an approach to the
risk management development as a process which started
in the beginning of the XX century and still exists now.

YIK 711.455

DOI 10.23968/1999-5571-2019-16-4-161-167

Bbynamosa E. K., Ynvuuykuii O. A. KnactepHplit mop-
X0, B (OPMUPOBAHUU TYPUCTCKO-PEKPeAlVIOHHON
cpefbl Ha mpuMepe YpanbcKoro permona// BecTHux
TpaXXJAaHCKUX MH>KeHepoB. 2019. Ne 4 (75). C. 161-167.

Kntouesvie cnoéa: KnacTepHbIN MOAXOJ], TYPUCTCKUI
KOMIUIEKC, TYPUCTCKO-PEeKpearioHHas Cpefia, 00beKThI
TYPUCTCKO-apXUTEKTYPHOTO IIOTEHIIMAIA.
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[IpuBefieH MCTOpPUYECKNUIT aHanM3 (OPMUPOBAHNS
TYPUCTCKO-PEKPEAVNOHHOI CPeAbl ¢ MO3MUIUN KIacTep-
HOTO TI0AXO0fIa KaK Hanmboree adpdexTnBHOrO criocoba Ha
MUKpO- ¥ Me30ypOBHE B JCIIONb30BAHMM IIOTEHI[MAN
peruoHa. BBIAB/IEHBI IPMOPNUTETHBIE LIE/M U 3a4add B
GbopMMpOBaHNYL APXUTEKTYPHOI CPefBI A/IsL YCTOMIMBO-
IO PErvOHANBHOTO PasBUTHS TYPU3Ma Ha Ka)XKAOM 9Talle
B IIPe/ICTaB/ICHHOII IIepMOAU3ALNH, 0003HAYEHDI IPO6Ie-
MBI 06BEKTOB KOMIIIEKCHOI TYPUCTCKO-PEKPEeaI[IOHHOI
APXUTEKTYPbl B PEerMOHANBHOM TypusMe (Ha IIpuMepe
YpasbCKOro pernoHa) ¥ OIpefeIeHbl MyTH pPeLIeHNs B
Ipefieiax JAaHHOTO IIO[IXOfla Ha PervoHanbHOM 1 (efe-
PaIbHOM YPOBHSIX.

Vin. 2. Bubnmorp.: 15 HasB.

Bulatova E. K., Ulchitskiy O. A. Cluster approach at the
development of tourism and recreation environment on
the example of the Ural region. Vestnik grazhdanskikh
inzhenerov - Bulletin of Civil Engineers, 2019, no. 4 (75),
pp. 161-167.

Keywords: cluster approach, tourist complex, tourism
and recreation environment, facilities of the tourism and
architecture potential.

The article presents the results of historical analysis
of the tourism and recreation environment development
from a position of the cluster approach as the most
effective method of using the region potential on the
micro- and meso-level. The priority goals and objectives
in the formation of the architectural environment for
sustainable regional development of tourism at each stage
in the regarded time period system are identified. Problems
typical for the objects of complex tourist and recreational
architecture in regional tourism (on the example of the
Ural region) are designated and the ways of solving these
problems within this approach at the regional and Federal
level are defined.

YIK 330.4

DOI10.23968/1999-5571-2019-16-4-168-172

Beponckas M. B., Kysneyosa I. @., Tpywxkosckas E. [I.
PanuonanpHOe pacnpefeneHue OIOHKETHBIX Ppecyp-
COB TOpoOfa B YCTOBMAX PUCKOB HeONMpe/eTeHHOCTelt //
BecTHMK TpaKaHCKUX uH>KeHepoB. 2019. Ne4 (75).
C. 168-172.

Kntouesvie cnosa: puck, HeollpeleIeHHOCTD, MOLE/N
OITMMU3ALMM, KPUTEPUN OITUMAIBHOCTY, pacIpeperne-
Hue OIOJKETHBIX PeCypcoB, pacIipefie/ieHle PacXofoB,
OrokeTHOE (DMHAHCHPOBAHINE, TOPOICKOE XO3SCTBO.

Pemenne 3amaum panyoOHANIbHOTO pacHpefe/eHue
OIOJKETHBIX PECYPCOB TOPO/A B CBA3M C OTPAHIYEHHBIMI
BO3MOXKHOCTAMM OIOJKETa ¥ BCe YBEIMYMBAIOLIVIMIUCH
HOTPeOHOCTAMU B JJOCTOIHOM YPOBHE >KU3HM TOPOXKaH
aKTyaJIbHO HA CETORHAIIHMUII feHb. B pabore dpopmanu-
30BaHA 3ajjada paclpefeleHns: OIPKETHBIX PeCypCcoB

rOpOJia, PACCMOTPEHBI OCHOBHBIE THUIIbI KPUTEPIEB OIITH-
Ma/IBHOCTH /151 pOPMIPOBAHNUS PACXOAHBIX CTaTell Oof-
XKeTa, MpeloXKeHa MOJe/Ib IPUHITUS PeLIeHnI ONTHU-
Ma/IbHOTO pacIpefie/leHus PacXofoB, IIPOaHaIN3IPOBaH
MeXaHM3M PALVOHATIBHOTO PacCIpefieieHny OI0/Ke THIX
PecypcoB Ha OCHOBe MaTeMaTHIeCKIX MOJieeit, KOTOPbIil
IIO3BOJINT IPOTHO3MPOBATh PE3Y/IbTATHI PacIipeeeHNs]
CPELICTB 1 CUCTEMHO aHA/IN3NPOBATh PUCKY U HEOIpefe-
JIEHHOCTH.
Bubmuorp.: 20 Ha3B.

Veronskaya M. V., Kuznetsova G. E, Trushkovskaya E. D.
Rational allocation of the city budget resources in
conditions of risks of uncertainty. Vestnik grazhdanskikh
inzhenerov - Bulletin of Civil Engineers, 2019, no. 4 (75),
pp- 168-172.

Keywords: risk, uncertainty, optimization models,
optimality criteria, allocation of budget resources,
allocation of costs, budget financing, municipal
engineering and public services.

Solving the problem of rational allocation of budgetary
resources of the city taking into account the limited
possibilities of the budget and the growing demand
of citizens for a decent living standard is relevant at
present. The paper presents a formalized problem of the
city budgetary resources allocation. The main types of
optimality criteria for formation of expenditure items of
the budget are described, and a decision-making model
of optimal allocation of costs is proposed. The mechanism
of rational allocation of budgetary resources on the
basis of mathematical models is analyzed, which will
allow forecasting the results of the funds allocation and
systematically analyzing the risks and uncertainties.

YK 330.341.42

DOI 10.23968/1999-5571-2019-16-4-173-180

Muuwinanosa M. IO., Yepnviwosa E. B. CTpykTypHasa
PONb CTPOUTENbCTBA B PasBUTHU POCCUIICKON 3KO-
HOMMKM // BecTHUK Tpa)laHCKMX WuH>XeHepos. 2019.
Ne 4 (75). C. 173-180.

Kntwouesvie  cnosa:  CTPYKTYpPHO-MHBECTUIIMOHHASA
MONIUTHKA, CEKTOPAJbHBINA IOAXOJ, IOTEHIMAM POCTa,
CTPOUTENbHBII CEKTOP, MY/IbTUIUIMKATUBHBIL 3¢ dexT,
HallMIOHA/IbHbIE IIPOEKTBI.

PaccmoTpenpl IpMOpMTETHI HAINpaBIEHMIA 9KOHO-
MIYECKOTO POCTa ¥ 9KOHOMUYECKME CEKTOPBI, pacIoa-
raiolyue ImoTeHuuanoM pocra. OnpeneneHa obuas pomb
CTPOMTENbCTBA M BK/IAJ, PA3IMYHBIX BUJJOB CTPOUTEND-
HOI1 IeATEeNIbHOCTY B Pa3BUTIE POCCUIICKON 9KOHOMUKIL.
PaccmoTpeno cocrosHue ¥ NMOTEHLMAN CTPOUTENTbHOTO
CEeKTOpa, OljeHeHa BO3MOXKHOCTDH BK/IaJja B 9KOHOMMYE-
CKUI1 pOCT. BbIIONTHEH aHa/MN3 PO CTPOUTENILCTBA B CH-
cTeMe Hal[MOHA/IbHBIX NPOeKToB. IIpefcrapiena oleHka
COBPEMEHHOTO COCTOAHMA U IEePCHEKTUB MHBECTNPOBA-
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HIsI B OCHOBHBIE (OH/IBL. PaccMOTpeH KoMIUIeKC (akTo-
POB, OrPaHNYMBAIINX NHBECTULMOHHO-CTPOUTEIBHYIO
IesITeTIbHOCTD, U IIyTU peannsalyuu CTPYKTYPHOII pomn
CTPOUTENIbCTBA.

Vin. 5. Tabn.: 1. bubmmorp.: 17 Hass.

Mishlanova M. Yu., Chernyshova E. M. Structural
role of construction in the development of the Russian
economy. Vestnik grazhdanskikh inzhenerov - Bulletin
of Civil Engineers, 2019, no. 4 (75), pp. 173-180.

Keywords:  structural-investment  policy, sector-
wide approach, growth potential, construction sector,
multiplicative effect, national projects.

The article discusses the priorities of economic growth
directions and economic sectors with growth potential. The
general role of construction and contribution of various
types of construction activities in the development of the
Russian economy are determined. The construction sector
condition and potential are analyzed, and the possibility of
contribution to economic growth is estimated. There has
been made an analysis of the role of construction in the
system of national projects. An assessment of the current
condition and prospects of investing in fixed assets is
presented. A complex of factors limiting investment-
construction activities and the ways of realizing the
structural role of construction are considered.

VIIK 332.8

DOI10.23968/1999-5571-2019-16-4-181-186

ITnemnesa H. I, Apxuna K. B. IlpumeHenne Mogenu
OIIEHKM KayecTBa >KIIMIIHO-KOMMYHA/TBHBIX YCIYT
npu GpopMUPOBaHMM CTPATETMU KOHKYPEHTOCIIOCO6-
HOCTM NPeSIpUHMMATENbCKIX CTPYKTYp // BecTHmk
IpaXKIAHCKUX MH>KeHepoB. 2019. Ne 4 (75). C. 181-186.

Kniouesvle cnosa: XMIMITHO-KOMMYHAJIbHOE XO3SIi-
CTBO, IIPEAIPUHNUMATEIbCTBO, CTPATETHS, Ka4eCTBO, MO-
[IeNb PasphIBOB, TPEOOBAHMS IOTPeOUTETIEN.

PaccmarprBaercst GOopMIpPOBaHIe CTPATErny KOHKY-
PEHTOCIIOCOOHOCTY  IIPEATIPUHUMATENBCKUX CTPYKTYP
B OKIIMIIHO-KOMMYHA/IbHOM XO3SIICTBE C TOYKM 3pe-
HYISI OLIEHKI U IIOBBILICHNS Ka4eCTBa IIPefOCTABILIEMbIX
ycnyr. Beima moctpoeHa afganTusHas Moaenb «Gap — Mo-
Henb 3aiiTramMya» NPUMEHNTENBHO K YIIPAB/IAIOMM KOM-
MaHVAM, ¥ Ha ee OCHOBe CpOpMUPOBAHBI PEKOMEH/ALIN
o paspabotke crparerun. Takke pacCMOTPEHO IpuMe-
HEHIe MOJENN YAOBIETBOPEHHOCTU HOTpebuTeneil Ay
[IOHVMAHVISI IIPUYNMH PA3TNIHOTO BOCIPYUSATHUSA TOTPebu-
Te/IAMM YCUINUIT YIPaB/IAIOIIYX KOMIIAaHWIL IO CO3JaHIIO
KayeCTBa U OIpeneNeHuss TpeGoBaHUIL, HEOOXOOMMBIX
IUISL CO3JaHMsI KOHKYPEHTHOTO IIPENMYIIeCTBa.

Wn. 3. bubnmorp.: 15 Ha3B.

Pletneva N. G., Yarkina K. V. Application of the quality
assessment model of housing and communal services

at formation of the strategy of business structures
competitiveness. Vestnik grazhdanskikh inzhenerov -
Bulletin of Civil Engineers, 2019, no. 4 (75), pp. 181-186.

Keywords:  housing and communal services,
entrepreneurship, strategy, quality, gap model, consumer
demands.

The article deals with forming of competitiveness
strategy of business structures in housing and communal
services in terms of assessing and improving the quality of
provided services. There was built up the "Gap - Zeithaml"
adaptive model in regard to management companies, and
on its basis, there were formulated recommendations
on working out the strategy. It is proposed using the
customer satisfaction model for better understanding
the reasons of different perceptions by consumers of
management companies’ efforts on providing the good
quality and determining the requirements necessary to
create a competitive advantage.
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Kntouesvie cnosa: cTpouTenbHas [[eATETbHOCTD,
9KoHOMMYecKast 9PPeKTMBHOCTD, MHTEHCUPUKALS
IIPOM3BOACTBA, (AKTOPHBI aHAMN3, KOPPEIALMOHHO-
perpecCcMOHHBI aHa/MN3.

[TpencTaBneHbl pesynbTaThl 3KOHOMMYECKOTO aHa-
nm3a BIMSAHUS (PAKTOPOB MHJEKCA IjeH IPOU3BOJUTE-
JIeil B CTPOUTENBCTBE (CTPOUTETbHO-MOHTaXKHBIE pabdo-
Tl — CMP), cpenHeronoBoil YMCIEHHOCTH 3aHATBHIX B
CTPONUTENbCTBE ¥ MPOU3BOJUTENILHOCTY MX TPyAa. Bpi-
sIBTIEHA HeTaTMBHASI IMHAMIKA POCTa 00beMa paboT, BbI-
MO/THEHHBIX II0 BUAY AeATeNbHOCTU «CTPOUTENbCTBO»
3a cyer mnosbliieHusA e Ha CMP sa ananusupyemblit
neprox (2005-2015 IT.), YTO CBUAETENBCTBYET O HM3-
KOM YPOBHE IIeHOBOJ KOHKYpPEHIIMJ Ha CTPOUTENbHOM
pBIHKe. B pesyinbTaTe 5KOHOMMYECKOTO aHa/NM3a M3Me-
HEHUS IPOM3BOJUTEIBHOCTU TPyZa PaOOTHUKOB, 3aH:A-
TBIX B CTPOMUTENBCTBE, 3a CYET BO3HENCTBUS (HaKTOPOB
¢doHpooTHaun 1 (POHLOBOOPYKEHHOCTH TPyAa paboT-
HKOB 3a 2010-2017 rT., BBIsIBIEHA HeTaTUBHAs TeHJIEH-
U Tpoljecca JieTpajialluy MaTepuanbHO-TeXHNIECKON
6a3bl OpraHU3aNil 10 OCHOBHOMY BU[Y 9KOHOMUYECKO
neATenbHOCTU «CTpouTenbcTBO». JlaHHaA TeHJeHLINA
MOMy4Yn/ia TOATBEPXK/IeHME IO pe3y/lbTaTaM BBIION-
HEHHOTO KOPPEIAIMOHHO-PETPEeCCOHHOTO aHamM3a 3a
2005-2017 rr. BoigBrnenHas odeHb cmabasd CTAaTUCTU-
YecKas CBA3b BAMAHNS (DAKTOPOB M3HOCA OCHOBHBIX
(GOHIOB CTPOMTENBHBIX OpraHM3aLMil Ha POCT UX POH-
TOOTHAYN CBUAETEIbCTBYET O HEOOXOAVMMOCTH IIPVHSI-
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TVsI paJiUKa/IbHBIX Mep II0 PeaHMMAINy [OTeHIaIa UX
MaTepHaIbHO-TEXHIYeCKOil 6a3bl.
Vn. 1. Tabn.: 6. bBubmmorp.: 19 Hass.
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The article presents the results of economic analysis
of the factors affecting the producer price index in
construction (construction and installation work), the
average annual number of people employed in construction
and their labor productivity. There has been revealed
a negative dynamics of growth in the volume of work

performed by the «Construction» type of activities due
to the rising prices for construction and installation work
for the period analyzed (2005-2015), which indicates a
low level of price competition in the construction market.
As a result of the economic analysis of dynamics in labor
productivity of workers employed in construction, due
to the impact of factors of capital productivity and the
capital-labor ratio of workers in 2010-2017, there has been
revealed a negative trend of the process of degradation of
the material and technical base of organizations in the
“Construction” type of economic activities. This trend was
confirmed by the results of the performed correlation and
regression analysis for 2005-2017. A very weak statistical
connection of the influence of the depreciation factors
of the fixed assets of construction organizations on the
growth of their capital productivity indicates the need to
take radical measures to re-animate the potential of their
material and technical base.



