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Kniouesvte cnosa: MHGpacTPyKTypa apXeonornyecKo-
rO TypU3Ma, TUIIO/IOTHS OOI[eCTBEHHBIX 3[JAHNUIT, MHOTO-
(bYHKIMOHA/IbHbIE TYPUCTNYECKIE KOMITTIEKCHI, aPXeO0TI0-
rmyecKoe Haclenue, BsaHme paxTopos, Kpoim.

[IpennaraeTcsi KOMIIEKCHBI aHAMN3 (GaKTOPOB IO-
nyoctpoBa KpbIM 1 xapakTepa ux Bo3gelicTBys Ha Gop-
MUpOBaHue 06BEKTOB MHPPACTPYKTYPhI apXeonornde-
ckoro typusma. PaccMoTpeHsl 6a3oBble IpyHIIb (GaKkTo-
POB, IpUBeeHbI IPeAIIOCbIIKY VX 3HAYMMOCTI B apXu-
TEKTYPHOM acIieKTe. BpIABIeHBI 0COOEHHOCTY BIIVSHUA
Ka)KIOJI TPyNIbl (paKTOPOB Ha IapaMeTpbl JTOKAIbHBIX
Hay4YHO-TYPUCTUYECKNX IIEHTPOB.

Vin. 1. Bubnmorp.: 6 Ha3B.

Boytsova D. V., Datciuk T. A., Kondrateva L. N,
Mangushev R. A. The influence of the Crimean peninsula
factors on formation of architecture of local scientific-
tourist archaeological centers. Vestnik grazhdanskikh
inzhenerov - Bulletin of Civil Engineers, 2019, no. 6 (77),
pp. 5-11.

Keywords: infrastructure of archaeological tourism,
typology of public buildings, multifunctional tourist
complexes, archaeological heritage, the influence of
factors, the Crimea.

The article offers a comprehensive analysis of the
factors of the Crimean Peninsula and discusses the nature
of their impact on the formation of archaeological tourism
infrastructure. The basic groups of factors are considered,
the prerequisites of their importance in the architectural
aspect are given. Features of influence of each group of
factors on the parameters of local scientific and tourist
centers are revealed.
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Baiimenc A. I, Aukosckas FO. C., Pycanos I E., /lo6a-
Hos 0. H. TIpo6ieMsbl M epCIeKTUBBI ApXUTEKTYPHO-
IPagoOCTPOUTENbHBIX IpeoOpa3oBaHMil NPUTPAHNY-
HBIX TeppuTopmii (Ha mpumMepe ViBanropopa) // Becr-
HUK TPKXIAHCKUX MH)XeHepoB. 2019. Ne 6 (77). C. 12-26.

Kniouesvie cno6a: apXUTeKTyPHO-TPalOCTPOUTEIbHbIE
mpeo6pa3oBaHusA, MPUTPAHUYHBIE TEPPUTOPUM, WCTO-

pUYeCKMil TOpof, Masblil TOPOJ, MPOEKTHO-MCCIEN0Ba-
TeNbCKYe PabOTBl, ApXUTEKTYPHO-IPaJOCTPOUTEIBHOE
Hacrepue.

CraTtbs HOCBsllleHa crienuuKe pasBUTHA IpUTpa-
HU4HOro VIBaHTOpOfa Kak Hamboree IOKa3aTeIbHOTO
obbekTa corpynHudectBa Poccun u Scronun. BaxHbiM
MOMEHTOM SBJIAETCA TO, YTO B VIBaHTOpoOfie pasMelleH
IEeNIeXONHbI MYHKT IPOIYCKa, KOTOPbI B KOMIIJIEKCE
C IpuIeramolieil TeppUTOpUEl BO MHOTOM ONpPEJeNsieT
3pUTENbHOE BOCIPUATHE U 3MOLVOHA/IbHOE BIIEYaT/Ie-
HIe y TTepeCceKaIoNX TPAHMITY HAIINX COTPaKIaH I MHO-
crpanieB. CraThbs ABsAeTCA 0600IIAMIINM MaTepUaIoM
II0 TOTaM [IBYX JIeT HAyYHO-IIPOEKTHBIX PaboT Kadenpsl
rpagoctpoutensctBa CII6IACY, BBITONMHEHHBIX IIPH y4a-
CTUY CMEXHBIX Kadep U IpUBIeYeHNN aMUHICTPALVIN
KTA Jlenunrpaznckoit 0671acT 1 BeLyIUX apXUTEKTOPOB-
MPaKTHKOB.

V. 6. Bubnyorp.: 6 Ha3B.

Vaytens A. G., Yankovskaja Y. S., Rusanov G. E.,
Lobanov Yu. N. Problems and prospects of architectural
and town-planning transformations of border
territories (on the example of Ivangorod). Vestnik
grazhdanskikh inzhenerov - Bulletin of Civil Engineers,
2019, no. 6 (77), pp. 12-26.

Keywords:  architectural ~and  town-planning
transformations, border territories, historical city, small
town, design and research works, architectural and town-
planning heritage.

The article is devoted to the specifics of the
development of the border town of Ivangorod as the most
significant object of cooperation between Russia and
Estonia. There is a pedestrian checkpoint in Ivangorod,
which is important, since in combination with the
adjacent territory, it determines the visual perception and
emotional impression of Russian citizens and foreigners
crossing the border. The article submits a generalizing
material based on the results of two years of research
and design work carried out at the Department of
Urban Planning of Saint Petersburg State University of
Architecture and Civil Engineering (SPSUACE) with the
participation of related departments and involving the
Committee on architecture and town-planning policy of
Leningrad region and leading architects.
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Bunencxuii M. IO., Pycanos I. E., Bonkos B. I1., /lo6a-
Hos I0. H. IpagocTponTenbcTBo Kak o6macth npodec-
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CHOHATbHOM JleATeNbHOCTH // BecTHUK TpakJaHCKMUX
uHKeHepoB. 2019. Ne 6 (77). C. 27-35.

Kntouesvie cnosa: TpamoCTpOUTENb, APXUTEKTOP-
TPafoCTPONTENb, KOMIIETeHIINY, BaKaHCUM, IIOATOTOBKA
CTeLMaTICTOB, HAayYHO-METOAMYECKNe OCHOBBI TpPajo-
CTPOUTENTBHOTO 0OPAa3OBaHIISL.

PaccMOTpeHbBI OCHOBHBIE TIPOO/IEMBI U IIPOTUBOPEUNSE
[IpY IIO[ITOTOBKE Ka/IPOB B 00/IaCTI IPaZOCTPOUTENBCTBA.
JJaHbBI TIpefIoKEeHNA MO0 KOPPEKTUPOBKE CUCTEMbI IOf-
TOTOBKMU CIIeIMalNCTOB-TPAfOCTPOUTENIEl C yUeTOM Ipa-
TOCTPOUTENIbHOI MOMUTUKN P, n3Menennii B mpodec-
CMOHA/IbHBIX CTAHMIAPTAX, MATEPUATIOB BeO-aHATUTUKN
BaKaHCUIT B 00/1aCTY IPaflOCTPOUTENBHON [eATeNbHOCTH
(2018-2019 rT.). BoigBIIEHBI OCHOBHBIE TEHIEHIN, CBS-
3aHHbIE C MOTPEOHOCTPI0 B IPAJOCTPOUTENAX C YIETOM
cepsl leATeIbHOCTY, 00pa3oBaHIs, TePPUTOPUATILHOTO
pacnpenenenus, xapakTepa paboroparesneii, Tpe6oBaHNI
K KOMIIETEHIIVAM CIIeIVaTICTOB.

Ta6m. 1. Bubnuorp.: 9 Ha3s.

Vilenskii M. Yu., Rusanov G. E., Volkov V. I,
Lobanov Yu. N. Urban planning as a professional activity
area. Vestnik grazhdanskikh inzhenerov - Bulletin of
Civil Engineers, 2019, no. 6 (77), pp. 27-35.

Keywords:  urban  planner, urban architect,
competencies, vacancies, specialist training, scientific and
methodological foundations of urban education.

The main problems and contradictions in the
training of personnel in the field of urban development
are considered. Suggestions are offered for adjusting the
training system for specialists in urban planning taking
into account the following: urban planning policy of the
Russian Federation, changes in professional standards, and
web-analytics materials for vacancies in the field of urban
development (2018-2019). The main trends are identified
associated with the need for urban planners, taking
into account the scope of activity, education, territorial
distribution, the nature of employers, the requirements
for the competencies of specialists.
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Tonosuna C. I. ApXMTEKTYpHO-KOHCTPYKTUBHbIE
0COOCHHOCTM 3TANOB Pa3BUTUA JMICTOPUYECKON >KI-
noit 3acrpoiiku Caukr-IlerepOypra XVIII - nauyama
XX BB.// BecTHUK TIpaXgaHCKMX WUHXeHepos. 2019.
Ne 6 (77). C. 36-43.

Kniouesvte cnosa: GpaHmMayspHasi MepuMeTpanbHas
3aCTPOIiKa, 00bEMHO-IUVIAHNPOBOYHbIE MAPAMETPBI, THU-
MIOJIOTHST ICTOPUYECKOT 3acTpOiKy, GopMupoBaHme 3a-
crpoiiku Caskr-IleTepOypra, peKOHCTPYKIUSA, pecTaB-
paums.

YKkasaHbl Ba)kKHeNIINME 3Tallbl PasBUTHUA MCTOpUYE-
ckoit xwioi 3actpoiiku CankT-IletepOypra, BbLABIIe-

HbI 06beMHO-KOHCTPYKTUBHbIE OCOOEHHOCTH KaXK[[OTO
aTama. PaccMorpeH mpouecc ¢oOpMMpOBaHUS CBEpPX-
IUIOTHOJI OpaHIMayspHOII NepyMeTPalIbHON 3aCTPONIKI,
ABJAOLIENICS OT/IMYUTENbHON depToil ropopa. Omuca-
Ha OpraHusalys Ba/IEIBYECKUX YIaCTKOB, IIPUBENEHDI
(bYHKIMOHAIPHO-ITPOCTPAHCTBEHHBIE  XaPAKTEPUCTUKIN
U KOHCTPYKTUBHBIE PeIeHNsA XU/IbIX 3aHmilt. [leTanmsu-
poBaHa TUIIOJIOTVA NPYMEHABIINXCSA paHee TTAHUPOBOY-
HBIX CUCTEM >XIJION 3acTpoliku. IIpuBenens HeKoTOpbIE
BU/IbI KOHCTPYKTVMBHBIX PEIIeHNIT U CIIOCOOBI pUMeHe-
HIUA CTPOMTENbHBIX MAaTE€PUANIOB B YCIOBMAX CIIOXKHOM
FeOJIOTMY MECTHOCTHU U CIIeIM(PUIecKoro MUKpOK/IMMA-
Ta. Bce XxapaKkTepyucTUKU pacCMOTpPEHBI B 06111l crucTeMe
Y MOTYT TIOC/TY>KUTb OCHOBOII /11 pPa3pabOTKU peKOMEH-
JAlMii 10 KOMIIEKCHOV PEHOBALMM MCTOPUYECKNUX 3/1a-
Huit Cankr-IleTepOypra. YcTaHOB/IEHO, YTO OCHOBHOI
0C06EHHOCTBIO ITpoliecca GOPMUPOBAHUSA UCTOPUIECKOI
xuoit 3actpoitkn CaHkT-IleTep6ypra siBisietcst codera-
HIE CTaOWIbHOI CTPOUTEIbHON CUCTEMBI /ISl HECYIETO
OCTOBA 37]aHMA C AKTUMBHBIM Pa3BUTHEM CTPOUTETbCTBA
U IIPUMMEHEHMEM HOBBIX MaTe€PUajIOB IIPYU CO3JAaHUN JJIe-
MeHTOB (hacajios.
Vin. 1. Bubmmorp.: 15 Hass.

Golovina S. G. Architectural and design features
of historical residential development stages in
St. Petersburg in the XVIII - early XX centuries. Vestnik
grazhdanskikh inzhenerov - Bulletin of Civil Engineers,
2019, no. 6 (77), pp. 36-43.

Keywords: firewall perimeter type urban development,
space-planning parameters, typology of historical
buildings, the formation of buildings in St. Petersburg,
reconstruction, restoration.

The most important stages of historical residential
development of St. Petersburg are specified, volumetric
and design features of each stage are revealed. The process
of forming a super-dense firewall perimeter type urban
development, which is a distinctive feature of the city,
is considered. The organization of possessory land plots
is described, functional and spatial characteristics and
design solutions of residential buildings are submitted.
The typology of previously used planning systems of
residential development is detailed. Some types of design
solutions and methods of application of building materials
in the conditions of complex geology of the area and
specific microclimate are given. All the characteristics are
considered in the general system and can serve as a basis for
development of recommendations on complex renovation
ofhistorical buildings of St. Petersburg. It is established that
the main feature of the process of formation of historical
residential buildings of St. Petersburg is a combination
of a stable construction system for the building bearing
frame with the rapid construction development and using
new materials to create elements of the facades.
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Hosoxoockas H. C., [Jauwoxk T. A., Kondpamvesa J1. H.,
Maneywes P. A. Cygpba nakyHsl B KBapranze 2006 Ha
Crpenke BacunbeBckoro octposa // BecTHUK rpakaH-
CKMX MHXeHepoB. 2019. Ne 6 (77). C. 44-52.

Knrwouesvie cnosa: ucropmyeckuii neHtp CaHKT-
ITerepOypra, obLIecTBEHHbIE MPOCTPAHCTBA, BHYTPUK-
BapTa/lbHas cpefa, ycagbba MeHInkoBa, 3fgaHue JBe-
Ha/ILaTy KOJIJIETUIL.

PaccmarpuBaerca spomonua 3acTpOMKM M COBpe-
MEHHOe cOoCTosAHMe KBaprana 2006 B cBA3M C BO3pac-
Taoleil HOTPeOHOCTHI0 TOPOfia B OOIIECTBEHHDIX IIPO-
CTPAaHCTBAaX Ha TEPPUTOPUM MCTOPUYECKOTO IIEHTpa
Cankr-ITlerepbypra. IIpoBefen aHanmu3 9BOMIOLNU BHY-
TPMKBApPTa/TbHOI CPelbl Ha IPOTHKEHNUN IBYX CTOJIETHIA,
KOTOPBI/I II0Ka3al HOCTEIeHHYI0 Herpajalyio ObIBILel
OrecTsIIelt ycagbObl BIMATEIBHOTO BENbMOXY, 00YCIIOB-
JIEHHYIO 3aKPBITBIM PEXMMOM 3KCIUTyaTalluM 1M KpaiiHe
He3HAYUTE/IbHOM (YHKIMOHA/ILHON HAarpy3KO. Y4nuThI-
BAIOTCA YHMKA/IbHbIE XapaKTePUCTUKI COCEJHETO 3[JaHNsA
JBeHafaTH KOJ/IErNil, KOTOPOE Ceifdac BK/IIOUEHO B CO-
cras kBaprana. Ormeuaercs crnenuduka GopMUpOBaHs
0011IeCTBEHHOTO ITPOCTPAHCTBA HA BHYTPUKBAPTATIBHON
teppuropun. IlpepgnomaraeTcs, YTO PEKOHCTPYKLMA
KBapTaja IoTpebyeT peleH s He TOIbKO apXUTEKTYPHO-
IpajloCTPOUTENbHBIX 3a7lad, HO ¥ OPraHM3AIMOHHO-
IOPUANIECKUX ¥ SKOHOMIUIECKIX IPOOTIeM.

Vin. 6. Bubmmorp.: 10 Ha3B.

Novokhodskaya N. S., Datciuk T. A., Kondrateva L. N.,
Mangushev R. A. The fate of lacuna in the quarter 2006
at the Spit of Vasilievsky Island. Vestnik grazhdanskikh
inzhenerov - Bulletin of Civil Engineers, 2019, no. 6 (77),
pp. 44-52.

Keywords: historical center of Saint-Petersburg, public
spaces, intra-quarter environment, Menshikov Palace,
Twelve Colleges building.

The article deals with the development evolution and
the current state of the quarter 2006 located in the center
in connection with the increasing need of the city for
public spaces. There has been carried out an analysis of the
intra-quarter environment evolution over two centuries,
which shows a gradual degradation of the former brilliant
estate of an influential nobleman, due to the closed mode
of operation and extremely negligible functional load. The
unique characteristics of the adjacent Twelve Colleges
building, which is now included in the quarter, are taken
into account. The specificity of the public space formation
on the intra-district territory is pointed out. It is assumed
that the reconstruction of the quarter will require not
only solving architectural and urban planning problems,
but also overcoming organizational, legal and economic
problems.

YK 711.4:719(470.23-25)
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Cemenyos C. B., lImuenuy M. C. Pa3BuTHe IPOMBIII-
neHHOCTH M peMecen B CaHkr-IlerepOypre u okpecr-
Hoctax npu Ilerpe Ilepsom // BecTHMK TpaskgaHCKMUX
uKeHepoB. 2019. Ne 6 (77). C. 53-58.

Kniouesvie cnosa: Cankrp-IIlntepcb-Bypxs (coBp. —
Cankt-IletepOypr), YCKOpeHHOe pasBUTHME BOEHHOIN
U TPXX/JAHCKOJI IIPOMBIIIIEHHOCTI.

PaccMmaTpuBaroTcs 0CO6EHHOCTM YCKOPEHHOTO pas-
BUTVA IPOMBIIIIEHHBIX IPOMU3BOJCTB HA TePPUTOPUAX
Caukrp-Ilurepcp-Bypxa (coBp. — Cankr-Iletepbypr)
B 1703-1724 rr. mpu Ilerpe I, B TOM 4mcie BOEHHBIX
(xopabrmecTpoeHie, MeTa/Typrusi, MU3TOTOBIEHNE OpY-
XKVST), @ TAK)Ke TPAKAAHCKUX (IPOM3BOLCTBO CTPOUTEIND-
HBIX MaTepMaoB — 3arOTOBKA [IPEBECHHBDI, M3BECTHAKA
U M3BECTH, NIPOM3BOJICTBO KMPINYA; HEKOTOPBIX BUJOB
TpaXJaHCKol mpopykium). Takoe omepexarlee pas-
BUTVE IPOMBILIIEHHOCT! U peMeces IO3BOINMIO TOpo-
Iy OBICTPO TIPEBPATUTHCS M3 MPUKPEIIOCTHON CIO6O/bI
B KPYIIHbII CTONIMYHBIN FOPOJ,.

Bubmuorp.: 21 Ha3B.

Sementsov S. V., Stieglitz M. S. Development of
industry and crafts in St. Petersburg and vicinities under
Peter the Great. Vestnik grazhdanskikh inzhenerov -
Bulletin of Civil Engineers, 2019, no. 6 (77), pp. 53-58.

Keywords: St.-Peters-Burkh (in modern Russia -
St. Petersburg), accelerated development of military and
civil industries.

The article considers the features of the industrial
manufactures' accelerated development in the territories
of St. Peters-Burkh (in modern Russia — St. Petersburg)
in 1703-1724, under Peter I, including military industries
(shipbuilding, metallurgy, manufacture of weapons), as
well as civil industries (production of building materials:
timber, limestone and lime, brick production; some types
of civilian products). Such advanced development of
industry and crafts allowed the city to turn from a fortress
settlement into a big metropolitan city in a short period
of time.

VIIK 7.71.711
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Cxpsibun II. B., Pycanos I. E., Bonkos B. ., Jlo6a-
nos 10. H. ®axTopsl, onpefendouye NpOCTPaHCTBEH-
HYI0 MOJIe/Ib TPafoCTpouTenbHOro passutns baiikano-
AHrapckoit cucreMbl mocenenmii // BecTHux rpaxjaH-
CKuX nHxeHepoB. 2019. Ne 6 (77). C. 59-66.

Kniouesvle cnosa: TpamocTpOUTENbHBIE MPOTUBOpE-
qu4d, KOH(i)J'H/IKTO}'IOI‘I/IH, JKOJIOIrnA, IpUpOAgHbIE J'IaHI[HIa(l)-
THI.

OcBemaTcsi BOIPOCH paspelleHnst IPafoCcTpon-
TEIbHBIX HpOTI/IBOpe‘-H/If/[, KOTOPBIE BBI3bIBAIOT KOH(bIII/IKT-
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Hble CUTYaIlyi MEXJy YYaCTHMKAMU TPalOCTPONUTENb-
HOIT JIeATEeIbHOCTN (3aCTPOVIIIUKAMY, BIACTAMU, IIPEf-
IIPUHYMATE/LAMY — BJIafIe/IbIIaMM 3eMe/IbHBIX YYaCTKOB,
XKUTEJLAMM, IPeRNpUATIAMM). BoiOpaHHas [ uccieno-
BaHMA TeppuTopusa — baiikano- AHrapckas cucrema Io-
CeJIeHNII, PacIIONIO’KeHHas OT ICTOKA peKy AHTaphbl BO/b
3amaHOro 6epera Barikama o octpoBa OnbXxoH, — nMe-
eT pAR XapaKTepHBIX NPOTUBOpeYMil (3KOIOTMYeCKUX,
9KOHOMMYECKMX, MPUPOTOOXPAHHBIX, PEKPealIOHHBIX),
HIPUBOJALINMX K KOHQIMKTHBIM CUTYaLUAM, I YPery-
JIMPOBaHMA KOTOPBIX aBTOPOM IIpef/IoXKeHa IIPOCTpPaH-
CTBEHHAs MOJIe/Ib Ha OCHOBE BBIJIe/ICHHBIX IIPUHIINIIOB.
Vin. 3. Bubnmorp.: 12 HasB.

Skryabin P. V., Rusanov G. E., Volkov V. L,
Lobanov Yu. N. Factors determining the spatial model of
the urban development of the Baikal-Angara settlement
system. Vestnik grazhdanskikh inzhenerov - Bulletin of
Civil Engineers, 2019, no. 6 (77), pp. 59-66.

Keywords: urban planning contradictions, conflict
resolution techniques, ecology, natural landscapes.

Thearticleisdevotedtotheissuesassociated withsolving
of urban planning contradictions that cause conflicts
between the various participants of urban development
activities (developers, authorities, entrepreneurs — land
owners, residents, enterprises). The territory which was
chosen for the study is the Baikal-Angara settlement
system located from the Angara River head along the
Western shore of the Baikal Lake to the Olkhon Island.
This territory has a number of contradictory features
(environmental, economic, environmental, recreational
ones) leading to conflict situations, for the solving of
which the authors propose a spatial model based on the
selected principles.

YIK711.4

DOI 10.23968/1999-5571-2019-16-6-67-78

Qununnoe B. []. Iuneitnplii ropon, Aptypo Copua:
aHa/IN3 NPIYMH HeyJauu MpoeKTa // BecTHMK rpak/jaH-
CKMX MHXeHepoB. 2019. Ne 6 (77). C. 67-78.

Knwouesvie cnosa: nuuerHbIN ropof, Aprypo Copnua,
Wnapnon Iorcanec genb KacTuibo, ncropmdeckoe Hacse-
Ive, ypOaHU3aLMA, Pypanusaris.

Cratbs sAB/IsETCS 3aBepliueHneM paboTsl «JIMHeHbII
TOpOfi: TPafloCTPONTEIbHbIE U COLMAIbHbIE ACIIEKTHI IIPO-
exta Aprypo Copuar. PaccMaTpuBaloTcss 0cOO€HHOCTH
TOPOJCKOI Cpefibl TaK, KaK ee MOHMMajy aBTOPHl IPO-
exTa. [IpoaHanusyupoBaHbl NPUYMHBI BO3HUKHOBEHUA
TPYGHOCTENl B €ro OCYIIECTBJIEHUN U IyTH, KOTOPBIMU
Aptypo Copua nbITancsa ux npeononets. Vsnoxena xpo-
HOJIOTMsA Heyfad, KoTopble B Havase [lepBoil MupoBoii
BOJTHBI IPUBENN K OAHKPOTCTBY MapuacKoit KOMIIaHUN
o yp6aunsanun. VsnoxeHna ucropust JInHertHOro ropo-
Ia TI0C7ie CMepTY OCHOBATEIAA, KOTOPas 3aBEPILIN/IACD €TO

MCYe3HOBEHMeEM ¢ KapTbl Mapupa. Bonbinas gacTs Mare-
pMaJIOB BIIEPBBIE TIPEfCTAB/IEHA HA PYCCKOM sI3bIKE
V. 14. Bubnuorp.: 14 Hass.

Filippov V. D. Linear city of Arturo Soria: analysis of
the reasons for the project failure. Vestnik grazhdanskikh
inzhenerov - Bulletin of Civil Engineers, 2019, no. 6 (77),
pp. 67-78.

Keywords: linear city, Arturo Soria, Hilarién Gonzalez
del Castillo, historical heritage, urbanization, ruralization.

The article is a final part of the «Linear city: Urban
planning and social aspects of the Arturo Soria project»
study. Features of the urban environment as understood
by the authors of the project are considered. The causes
of difficulties in the project implementation and the
ways in which Arturo Soria tried to overcome them are
analyzed. The chronology of failures that at the beginning
of World War I had led to the bankruptcy of the Madrid
Urbanization Company is described. The author presents
the history of the Linear City in the period after the death
of the founder, which had come to its end with the Linear
City disappearance from the map of Madrid. Most of the
materials are first presented in Russian.

VK 721(725.3+725)
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Axynenkosa M. C., JJaurk T. A., Konopamvesa JI. H.,
Maneyuies P. A. d1anbl GOpMUPOBAHUS TPAHCHIOPTHO-
ro xaba KaKk HOBOTO THIIa OOIECTBEHHOTO KOMIIIEK-
ca // BecTHMK rpax/jaHCKMX MHXeHepoB. 2019. Ne 6 (77).
C. 79-85.

Kniouesvie cnosa: TpaHCIIOPTHBDII Xab, TPAaHCIOPTHO-
OO0II[eCTBEHHBINI KOMIUIEKC, OOIIeCTBEHHOE IMPOCTPaH-
CTBO, MyOIMYHOE MPOCTPAHCTBO, MHTErpaius, obiie-
CTBeHHasl NHQPACTPYKTypa.

PaccmarpuBatorcst atambel  GOpMuUpOBaHusA  00IIe-
CTBEHHOII MH(QPACTPYKTYPbl B CUCTEMe TPAHCIIOPTHBIX
KOMIIZIEKCOB ¢ Havajsa XX BeKa MO CETONHSIIHUI JIeHb.
OTaIbl BBIZETIEHBI Ha OCHOBE B3aVIMOZIEICTBUA TPAH3NUT-
HOTO, OOIeCTBEHHOrO 1 MyOIMYHOIO IPOCTPAHCTB, a
TaK)Xe X PONU B CUCTeMe TPAHCIOPTHON MHPPACTPYK-
TypBl — 9TaIlbl OOLIHOCTY, Pa3oOlleHys, HapacTaHNs U
nHTerpauyn. Ilocmegunit aTanm MHTErpauuy OIpefie/leH
KaK CIVIsIHME TPAaH3UTHOTO M ITy6IMIHOTO IPOCTPAHCTBA,
BKJIIOYEHHBIX B 00I1[eCTBEHHBII KOMITTIEKC. [JaHO ompefe-
JIeHIe TPAHCIIOPTHOTO Xaba 1 BBIfE/IEHBI YCIOBUSI €ro
dbopmmpoBaHmsL.

Vin. 5. Tabn. 1. bubnuorp.: 14 HasB.
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Iakunenkova M. S., Datciuk T. A., Kondrateva L. N.,
Mangushev R. A. Stages of formation of the transport
hub as a new type of the public complex. Vestnik
grazhdanskikh inzhenerov - Bulletin of Civil Engineers,
2019, no. 6 (77), pp. 79-85.

Keywords: transport hub, transport and public
complex, social space, public space, integration, public
infrastructure.

The article considers the formation stages of public
infrastructure in the system of transport complexes
during the period from early XX century up to the present
time. The stages are allocated on the base of interaction
of transit, public and social spaces, as well as their role
in the transport infrastructure system, and referred to as
stages of community, separation, growth and integration.
The latter stage, the stage of integration, is determined as a
merger of transit the public spaces included in one public
complex. The definition of a transport hub is given, and
the conditions for the formation of a transport hub are
highlighted.

YK 624.072.14

DOI10.23968/1999-5571-2019-16-6-86-92

Kpasuyx B. A., Kpasuyx E. B. PasBurtue mccnegoBa-
HMII TIpeJBapUTENbHO HAIPSUKEHHBIX CTPOMTENbHbBIX
MeTalIN4ecKuX KOHCTPYKumii// BecTHUK Trpaxjas-
CKMX MHXeHepoB. 2019. Ne 6 (77). C. 86-92.

Kniouesvie cnosa: mpeBapuTebHOE HAMPKEHUE,
CTpOUTE/IbHbIE MeTa//IN4eCKye KOHCTPYKIMY, HAy4dHO-
MICCTIEIOBATE/IbCKME Y IPOEKTHBIE MHCTUTYTHI, BBICIINE
yde6HbIe 3aBefieHNs, TyonuKanuy, 3G HeKTUBHOCTb.

Vsno>xeH BK/IaJ, POCCUIICKUX U 3aPYOEXHBIX YUEHBIX
B CO3[]AHME TEOPUU PacyeTa U MPAKTUKY BHEJAPEHUA B
CTposIecs 06beKThl NPeNBapUTETbHO HAIPSKEeHHBIX
CTPOMTENIbHBIX METa//INYECKMX KOHCTPYKIWI B IEPUOJ,
mo koHna XX cronernsa. Ha ocHoBaHuy aHanusa my6/mka-
Uil B )KypHa/laX BefyLIUX Hay4YHO-UCCIEOBATENbCKIX,
IIPOEKTHBIX MHCTUTYTOB Poccuu cienan BbIBOJL O CHIKe-
HJM KOJIMYECTBA TEOPETUYECKUX U IPAKTUYECKUX Pas3pa-
0OTOK IIpeBapNUTENbHO HAIPSKEHHBIX MeTaJINMYeCKIX
CTPOMUTENbHBIX KOHCTPYKLMIL B Poccuny B KoH1e XX 11 Ha-
vaje XXI Beka. [IpnBenen npumep addexruBHOCTH IIpH-
MeHEHMS YKa3aHHBIX KOHCTPYKLMII B 3KCTPEMa/TbHBIX
paitonax Cubupnu u Janpaero Bocroka Poccun. ITokasa-
HO, YTO IPMMEHEHME TaKMX KOHCTPYKIINII MOXKET PELINUTh
OCHOBHYIO TEXHMKO-9KOHOMUYECKYIO 3a/jady CTPOUTENb-
CTBA: HOBBILIEHNE HECYIeil CIIOCOOHOCTI KOHCTPYKIHIT
3[IaHMIL VI COOPY>KEHUI IIPU CHVDKEHMY UX MACChl U CTOU-
MOCTH.

Bubmuorp.: 21 HasB.

Kravchuk V. A., Kravchuk E. V. Research development
of prestressed metal construction structures. Vestnik

grazhdanskikh inzhenerov — Bulletin of Civil Engineers,
2019, no. 6 (77), pp. 86-92.

Keywords: prestressing, metal structures, research
and design institutes, higher educational institutions,
publications, efficiency.

The contribution of Russian and foreign scientists
to the creation of the calculation theory and practice
of introducing prestressed structural metal structures
into objects under construction until the end of the XX
century is described. Based on an analysis of publications
in journals of leading research, design institutes in Russia,
itis concluded that theoretical and practical developments
in prestressed metal building structures in Russia were
reduced in the late XX — early XXI centuries. An example
of the effectiveness of using these structures in extreme
regions of Siberia and the Russian Far East is given. It is
shown that the use of such structures can solve the main
technical and economic problem of construction, namely,
increasing the bearing capacity of designs of buildings and
structures while reducing their weight and cost.

VK 624.073.113

DOI 10.23968/1999-5571-2019-16-6-93-110

Onb6yn 3. K., IImumpues []. A. PacueT IMpoYHOCTH
NpefBAPUTETbHO HANPAKEHHBIX KOHCTPYKIMII Ha
OCHOBe HeNNMHEIHOI AedOpMaIIOHHOII MOJenyu Ha
mpyuMepe MHOTONYCTOTHON IUIMTHI MepeKphITHA Oe3-
onany6o4Hoit TexHomoruyu // BecTHUK Trpa)klaHCKMX
nHxeHepos. 2019. Ne 6 (77). C. 93-110.

Kniouesvie cnosa: IpoYHOCTD, NpefiBapUTEIbHOE Ha-
OpsDKeHNe, ycuame oOOXKaTus, AyuarpaMma, apMarypa,
6eTOH, TOTEpH, AeopMalvis, HaIpsDKEHUe, NTEPALs,
KpUBM3HA.

[IpenmoXkeHbl MpaKTUYECKUe METONBI pacdeTa Ipef-
BAapUTENbHO HAIMPSKEHHBIX KOHCTPYKIUI, OCHOBaHHbBIE
Ha JICIO/Ib30BaHUY OIBITHBIX AUarpaMm nepopMmpoBa-
HUSI MaTepuajoB. B 3aBucuMoCT OT BemuuHbl gedop-
MaIMif, BBIYMCICHHBIX C TIOMOIIBI0 UTEPAIVIOHHBIX IIPO-
Lefyp IO AuarpaMme feOpMUpOBaHNs, YCTaHABIMBACT-
€l COOTBETCTBYIOIIEE COCTOSHIE MaTepUanoB — yIpyroe
WM IUTacTudeckoe. HemyHeliHbIe MTepanVOHHBIE pac-
YeTHl B 1-M MeTOfie HallpaBjIeHbl Ha HaXOXX/JeHVe HOBO-
TO TIONOXKEeH!UA HeNTpPaNbHONM MMHUYU B 3aBUCUMOCTH OT
MOJY/Is1 MaTepUaJIOB 110 Mepe ieOPMUPOBAHIIs STeMeH-
Ta, @ BO 2-M — Ha OIpefielieHe KeCTKOCTHBIX XapaKTe-
PUCTUK MaTepuagoB B MaTPUIHOI (OpMe BBIUMCIIEHNIA.
KoHeuHas 1je/b UTEpalOHHBIX NPOLIEAYp — OIpesierne-
HIe MaKCUMAaJ/IbHO KPMBU3HBI 37IeMEHTA C IOC/IeHyIo-
MMM BBIYMC/IEHNEM COOTBETCTBYIOIIMX 3TOM KPMBU3HE
OTHOCKUTENbHBIX fAedopManmii B MaTepyanaXx KOHCTPYK-
1. AITOPUTM pacdeTa 060MX METOLOB IIPEfCTAB/IEH B
Bupe 67I0K-CcxeM, TIpUBeeHbI IIpUMepsl pacyeTos. Cormo-
CTaBJIeHNe YMCTIEHHBIX 3HAYEeHNII Pe3yIbTaTOB PacyeToB
ITOKA3bIBaeT a/[eKBaTHOCTD IPEITIOKEHHBIX METOIOB, YTO
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HOATBEP)KAAETCS OMM3KMMIU 3HAYEHVAMM BBIYMCIIEHHBIX
medbopmanuit (HapsHKeHMIT) MaTepranos.
Vin. 12. Tabn. 8. Bubnuorp.: 8 Ha3B.

Opbul E. K., Dmitriev D. A. Calculation of
prestressed structure strength on the basis of nonlinear
deformation model (on the example of multi-hollow
core slab without using formwork technology). Vestnik
grazhdanskikh inzhenerov — Bulletin of Civil Engineers,
2019, no. 6 (77), pp. 93-110.

Keywords: strength, pre-stressing, compression force,
diagram, reinforcement, concrete, losses, deformation,
stress, iteration, curvature.

The article presents practical methods proposed for
calculating of prestressed structures and based on the
use of experimental diagrams of material deformation.
Depending on the value of the deformations calculated
using iterative procedures on the deformation diagram,
the corresponding state of the material — elastic or
plastic - is defined. Nonlinear iterative calculations
made in accordance with the first method are aimed at
finding a new position of the neutral line depending on
the modulus of materials as the member is deformed, and
in the second method they are aimed at determining the
stiffness characteristics of materials in the matrix form of
calculations. The ultimate goal of iterative procedures is
determining of the maximum curvature of the member,
with the subsequent calculation of the relative deformations
corresponding to this curvature in the structure materials.
The algorithm of calculation of both methods is presented
in the form of block diagrams, examples of calculations
are given. Comparison of numerical values of the results of
calculations shows the adequacy of the proposed methods,
which is confirmed with the closely adjacent values of the
calculated deformations (stresses) of materials.

YK 693.55

DOI 10.23968/1999-5571-2019-16-6-111-113

Ilasnos B. B., Kpaiinos /]. B., Axmeposa I. M. Bnuanue
3NIeKTpo0OorpeBa Ha IPOYHOCTh OETOHA OTJENBHBIX
YYaCTKOB MOHOIMTHBIX >KeTe300eTOHHBIX MHOTOIPO-
JETHBIX IUINT IepeKpbITHA // BeCTHMK TIpa)aHCKMX
uHKeHepoB. 2019. Ne 6 (77). C. 111-113.

Kniouesvle ¢n06a: MOHONMUTHBII >Kene300€TOH, 37eK-
TPOIPOTPEB, IINTA IEPEKPHITIS, IPOYHOCTD.

PaccmarpuBalorcs pes3y/bTaThl MCCTIeLOBaHNIL BIIVA-
HUA 3/IeKTPOIpOrpeBa IIPM BO3BEEHNMM MOHOMTHBIX
JKeme300eTOHHBIX MePeKpPBITHIT Ha MPOYHOCTb GeToHa B
VX pa3/IMYHBIX yyacTKax. [Io pesynbraTaM nmpoBeIeHHBIX
UCCIIeOBAHNUII OIpefie/ieHa HeOOXOAMMOCTD OITHMU3a-
LUV TeXHOJIOTMYECKOTO peXMMa 3NeKTPOIporpesa s
obecrieveHs paBHOMEPHOCTI Habopa 6€TOHOM IIPOYHO-
CTM Ha BCEX YYaCTKaX IUINTHI IePeKPBITHA.

Wn. 4. bubnuorp.: 2 Ha3B.

Pavlov V. V., Krainov D. V., Akhmerova G. M. Influence
of electric heating on concrete strength of individual
sections of monolithic reinforced concrete multi-span
slabs. Vestnik grazhdanskikh inzhenerov - Bulletin of
Civil Engineers, 2019, no. 6 (77), pp. 111-113.

Keywords: monolithic reinforced concrete, electric
heating, floor slab, strength.

The article discusses the results of studies on the
influence of electric heating at the construction of
monolithic reinforced concrete floor slabs on the strength
of concrete in the various sections. According to the
results of the conducted research, there has been specified
necessity of optimizing the electric heating technological
mode for ensuring uniformity of concrete strength
development in all sections of the floor slabs.

YIK 624.014

DOI 10.23968/1999-5571-2019-16-6-114-122

Tycnuna O. A., Ilasnos C. A. OueHKa yCTOWYMBOCTI
K NporpeccupyomemMy o6pyleHni0 Kapkaca KOHBep-
TEPHOTO Iexa// BecTHUK TpaXHaHCKUMX MHXKEHEPOB.
2019.Ne 6 (77). C. 114-122.

Kniouesvle cnosa: mporpeccupyiomee 00pyIIeHMe,
aBapuiiHasg CUTYalMs, HaleXKHOCTDb, CTAJbHOM Kapkac,
KOHBEPTEPHBII LIeX, IEMICTBYIOLEee IIPOU3BOMICTBO.

Omnmcanbl pe3y/bTaThl AHA/IN3a YCTONYUBOCTH K ITPO-
rpeccupymoeMy OOpYIIeHNI0 KapKaca KOHBEpPTepHO-
ro 1exa. KoHBepTepHbIil IieX ABAETCA 0COO0 OMACHBIM
IPOU3BOJICTBEHHBIM OODBEKTOM, M B COOTBETCTBUU C
OTeYeCTBEHHBIMY HOPMATMBHBIMU JOKYMEHTAMMU [JIA
TaKOTO COOPY>KEHIsA JO/DKEH BBIINONHATHCA PacdyeT Ha
nporpeccupyioliee obpyueHre. Bpuin mpoaHantusnposa-
HBI aBapuilHble CUTYalyu, KOTOpPble MOTYT BO3HUKHYTb
C y4eTOM OCOOEHHOCTEll TeXHOTOIMHU MPOM3BOACTBA, a
TaK)Xe PACCMOTPEHBI JIOKa/IbHbIE pas3pyIIeHMs HECYHINX
KOHCTPYKIMit 1iexa. [To pesynbraraM BbIIIOTHEHHbBIX Pac-
94eTOB YCTaHOBJIEHO, YTO KapKac KOHBEPTEPHOTO Iiexa 00-
JaZiaeT XOpoUIel )KMBYYECThIO: HI IIPY OJHOM BapuaHTe
aBapUIHBIX CUTyalUuil JaBMHOOOpasHOe paspylieHue
COOpY>KeHMA He TPOMCXONINT.

Vin. 3. bubmmorp.: 22 Ha3B.

Tusnina O. A., Pavlov S. A. Evaluation of resistance
to the progressive collapse of the converter shop frame.
Vestnik grazhdanskikh inzhenerov - Bulletin of Civil
Engineers, 2019, no. 6 (77), pp. 114-122.

Keywords: progressive collapse, emergency situation,
reliability, steel frame, converter shop, existing production.

The article presents the results of the analysis of
resistance of the converter shop framework to the
progressive collapse. The converter shop is a particularly
hazardous production facility, and in accordance with the
national regulatory documents, a calculation for progressive
collapse must be performed for such a structure. Emergency
situations that may arise taking into account the features of
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the production technology have been analyzed, and local
damage to the supporting structures of the workshop has
been taken into consideration. According to the results
of the calculation analysis, it has been found out that the
converter shop framework has a good survivability —the
avalanche-like collapse of the structure will never occur in
any case of emergency situation.

VIIK 624.07

DOI 10.23968/1999-5571-2019-16-6-123-129

Ypaseunvoees []. B. YcTOIYMBOCTD IO M3TrHOHO-
KPYTWIbHOI1 (pOpMe CTep>KHeBbIX KPUBOIHEHbIX 371e-
MEHTOB CTa/IbHBIX APOK 32 NpeeioM Yupyroctu // Bect-
HIIK TPXIaHCKUX MHXKeHepoB. 2019. Ne 6 (77). C. 123-129.

Kniouesvte cnosa: crampHasi apka OTKPBITOTO GMCHM-
METPMYHOIO IPO(UIA, CTPEKHEeBble KPUBOJINMHEIHBIE
3JIEMEHTBI apOK, YCTONYMBOCTD 10 U3TMOHO-KPY THIBHOM
¢dbopMe 3a mpenenoM yupyrocty, koapuiyeHt ycroium-
BOCTY KPMBOJIMHEITHBIX 9/IEMEHTOB apOK.

[IpencraBieHo pelleHNe 3afiadyl yYCTONYMBOCTU IO
USTMOHO-KPY TH/IBHOI (POpMe KPUBOIMHEIHBIX CTEPIKHE-
BBIX 9JIEMEHTOB CIUIOIIHOCTEHYATBIX apoK 3a IIpefielioM
ynpyroctu. Penrenne ocHoBbIBaeTca Ha JieOpMalyoH-
HOJI TeOpUM IVIOCKYUX YIPYTMX KPUBOMMHENHBIX CTePXK-
Heit (anroput™ «CrepxkeHb») u anroputme «CedeHuer,
KOTOPBIII TI03BOJISAET YUUTBIBATD PAa3BUTHE IIACTUUECKIX
mebopmanuit. [IpuBonsaTcs rpaguky 3aBUCHMOCTHU KO-
3¢ UINEHTOB YCTONYNMBOCTY OT KPUBU3HBL, IIPUBEEH-
HOVI I'MOKOCTY ¥ OTHOCUTE/IBHBIX 9KCLIEHTPYUCUTETOB.

Vin. 3. bBubnmorp.: 14 HasB.

Urazgildeev D. V. Bending-torsion stability of rod
curvilinear elements of steel arches beyond the elasticity
limit. Vestnik grazhdanskikh inzhenerov - Bulletin of
Civil Engineers, 2019, no. 6 (77), pp. 123-129.

Keywords: steel arch with open bisymmetrical profile,
rod curvilinear arch elements, stability by bending-torsion
form beyond the elasticity limit, stability coefficient of
curved elements of arches.

The article presents the solution of the problems
of stability in the bending-torsion shape of the core
elements of continuous-step arches beyond the elastic
limit. This solution is based on deformation theory of
plane elastic archy rods (“Rod” algorithm) and “Cross-
Section” algorithm, which allows taking into account
the development of plastic deformations. Graphs of the
dependence of stability coefficients on curvature, reduced
flexibility and relative eccentricities are given.

YK 624.074.3: 539.3

DOI 10.23968/1999-5571-2019-16-6-130-136

Inyxux B. H., Kandap-oon A-X. b. AHusorpomms
KUPIIMYHBIX KOPOOOBBIX CBOJOB // BecTHMK rpakmaH-
CKUX MHXeHepoB. 2019. Ne 6 (77). C. 130-136.

Kniouesvie cnosa: KopoOOBBII CBOJ, KMPIUYHAS KIafi-
Ka, PaCTBOPHBIl LIOB, HAYa/JbHbII MOAY/Ib YIPYTOCTH,
CeKyILIMIT MOAY/Ib YIPYTOCTH, MOCTOSIHHBIE YIIPYTOCTH,
OPTOTPOIHO-aHM30TPOIHBIIT MATEPUAIL.

VccmenyioTcsi BeIMYMHBL [IOCTOSIHHBIX YIIPYTOCTH,
JCTIONb3yeMble IS ONpefe/ieHnst MORY/Ls AedopMarimii
KUPIUYHON K/IajKy KOPOGOBOTrO CBOAA Kak I OPTO-
TPOIIHOTO MaTepuasa C ILUIMHAPUIECKON aHM30TPO-
myeil. PelraeTcss KOHKpeTHas 3ajiadya IO OINpee/IeHUI0
IOCTOSIHHBIX YIPYTOCTM IIPYM M3BECTHBIX IapaMeTpax
KUPINYHON KIAfIKV, ITO3BOJIAIINX Ka4eCTBEHHO Olje-
HNUTH (pUSMUECKIe CBOCTBA MaTepyana KIAfKU CBOJA.
[TpuBefeHHAs METOAMKA pacyeTa BEMUYMH ITOCTOSHHBIX
VIPYTOCTM IO3BO/ISET YIIPOCTUTH pelLIeHMe 3afad o
OIpefe/IeHNI0 HAMIPSDKEHHOTO COCTOSTHVSI KOHCTPYKI[UN
KOp06OBOTO CBOAA.

Vin. 7. Tabn. 9. Bubnuorp.: 16 Ha3B.

Glukhikh V. N., Kaldar-ool A-Kh. B. Anisotropy of
brick barrel vaults. Vestnik grazhdanskikh inzhenerov -
Bulletin of Civil Engineers, 2019, no. 6 (77), pp. 130-136.

Keywords: barrel vault, brickwork, mortar seam,
initial modulus of elasticity, secant modulus of elasticity,
constant elasticity, orthotropic-anisotropic material.

In this paper, the values of the elasticity constants
used to determine the modulus of deformation of the
brickwork of the barrel vault as an orthotropic material
with cylindrical anisotropy are investigated. A specific
problem is solved to determine the value of the elasticity
constants at known parameters of brickwork, which
allows evaluating the physical properties of the material
of the masonry vault. This method of calculating the value
of elasticity constants enables the problem of defining the
stress state of the barrel vault design to be simplified.

YIK 539.3

DOI 10.23968/1999-5571-2019-16-6-137-142

Kazan-Posenuygeiie /1. M. O BmusaHum pedopma-
Ui CABUTA HA YCTOMYMBOCTD CTEP;KHs IepeMEHHOIo
cedyeHus // BecTHMK TIpaXlaHCKMX MH>XeHepoB. 2019.
Ne 6 (77). C. 137-142.

Kntouesvie cnosa: ycTOMIMBOCTD, y4eT CABUTOB, CTEP-
JKeHb IIEPEMEHHOTO CEeUeHIIA.

B nccregyeMoM cTep)KHe KacaTelTbHble HAIIPSKEHNUA
3aBUCAT ¥ OT IIOTIEPEYHOI CU/IBI B CeYEHUN, ¥ OT M3rnba-
Iollero MoMeHTa. Mopenb cTep>kHA TuMoIIeHKo 9Ty 0co-
OeHHOCTb He IPMHUMaeT BO BHUMaHue. IIpemmaraemas
paboTa aHaIM3KpPYeT BOIPOC, OIMPAsACh HA YTOYHEHHYIO
Mozenb y4yeTa ciBuroB. [lokasaHo, 4TO B cTydae CTEP>KHA
IIOCTOAHHOTO CeYEeHN NPAMbIM CTefiCTBUEM Mofeny Tu-
MOIIIEHKO ABJIAeTCA ypaBHeHMe XapyHICca, CBA3bIBAolIee
KPUTUYECKYIO CUTY, YIUTBHIBAIOIIYIO CABUTH, C KPUTHYe-
ckoit cumoit dimepa. OFHAKO U IS CTEP>KHS IOCTOSH-
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HOTO CeYeHNs 3TO ypaBHEHMe BBIIOIHAETCS JIMIIb IIPU
HEKOTOPBIX HPOCTEIIIINX CII0CO0aX 3aKpeIlIeH sl
V. 2. Tabn. 2. Bubnuorp.: 17 HasB.

Kagan-Rosenzweig L. M. On the effect of shear
deformations on the stability of the rod with variable
cross-section. Vestnik grazhdanskikh inzhenerov -
Bulletin of Civil Engineers, 2019, no. 6 (77), pp. 137-142.

Keywords: stability, shear accounting, rod with variable
cross-section.

In the rod under consideration, shear stress depends
both on the shearing force in the cross section and on the
bending moment. The Tymoshenko beam theory does
not take this aspect into account. This article investigates
the problem basing on the improved theory for shear
accounting. It is shown that in the case of a rod of constant
cross-section, a direct implication of the Timoshenko
model is the Haringx equation connecting the critical
force that takes shear into account, with the critical Euler
force. However, even in the case of constant cross section,
this equation is valid only for some simple beam supports.

YIK 593.3

DOI 10.23968/1999-5571-2019-16-6-143-148

Mopo3sos B. J1., Yepnuvix A. I, Xezaii E. O. HekoTopbie
NPEIOKEHNA 10 PACCMOTPEHMIO TAXKETOro apMolie-
MeHTa KaK PasHOMOMLYIbHOro Matepmana// BecTHux
IPaXJaHCKUX MHXeHepoB. 2019. Ne 6 (77). C. 143-148.

Kniouesvle cn06a: pasHOMOLY/IbHASI TEOPUsI YIIPYTO-
cry, QuandecKue COOTHOIIEHNS, MORYIN YIPYTOCTH,
ko3 dunuentsr Ilyaccona, xoapuumeHT NMHEITHOTO
pacumpenns, obmactu 1-ro u 2-ro popa, HOCTATOYHbIE
YCIOBMSI €UHCTBEHHOCTU PeLICHNs], [IABHbIE MIHOPBI
MaTpUIIbl, OTEHIIMANbHas dHeprus gedopmaryin, 0606-
I[eHHOe IITI0CKOe Jle(OpMaIIOHHOE COCTOsIHNUE, HAallpaB-
JIAIONINE KOCUHYCHL

C ncronp3oBaHmMeM pasHOMOJYIBHOI TEOPUM YIIPY-
TOCTI [IOJTyYeHBI OCHOBHBIE IIPEICTAB/ICHIISI 1 PACUeTHbIE
3aBUCHMOCTH JIsI TSDKEIOTO aPMOL{eMEeHTa KaK Pa3HOMO-
IYIbHOTO MaTepyaina. Takoil IOAXOJ MO3BOJIAET y4ecTb
crien UKy MOBEeHNs TSHKEIOr0 apMOL[eMeHTa, B TOM
4IICTIe BO3MOXKHOE TPEIMHOOOpa3oBaHIe B PACTAHY ThIX
o6mactsx, rjae paboTaeT TOMBKO apMarypa, 1, HAPOTUB,
COBMECTHOCTB PabOTBI apMaTYP5I 1 6€TOHA B C)KATBIX 30-
HaX. B paMKkax npuHATON MOJeny pasHOMOJYIbHOI Teo-
pun ynpyroctu GpopMyInpyoTcsa OCTaTOUHbIE YCIOBI
eAMHCTBEHHOCTH PEIIeHNIT, YTO TapaHTUPYeT IIOTyIeHe
aJIeKBaTHOTO pe3y/brara. [I0Kka3aHo, 4TO K/IacCudecKast 1
Pa3sHOMOJY/IbHAsI TEOPUY YIIPYTOCTY OT/INYAIOTCS JIMIID
B (M3MUECKUX COOTHOIIECHMAX, KOTOPbIE YCTAHAB/INBAIOT
CBA3b MEXJY CTaTUKOI ¥ F€OMEeTpUEN 3a/lauyl — MEXIY
HAIPsDKEHNAMY 1 epOPMaLVAMIL

Vin. 1. Bubnmorp.: 11 Hass.

Morozov V. I, Chernyh A. G., Khegay E. O. Some
proposals for regarding heavy armored cement as
a  multi-module material. Vestnik grazhdanskikh
inzhenerov - Bulletin of Civil Engineers, 2019, no. 6 (77),
pp. 143-148.

Keywords: multi-module theory of elasticity, physical
relations, moduli of elasticity, Poisson coeflicients, linear
dilation coeflicient, regions of the 1st and 2nd kind,
sufficient conditions of the solution uniqueness, major
matrix minors, potential deformation energy, generalized
plane deformation state, directional cosines.

With the use of the multi-module theory of elasticity,
there have been obtained basic concepts and calculated
dependences for heavy armored cement as a multi-module
material. This approach allows taking into account the
specifics of heavy armored cement behavior, including
consideration of possible cracking in stretched areas where
only the reinforcement works and, on the contrary, in
compressed zones, the compatibility of reinforcement and
concrete is taken into account. Within the framework of the
accepted model of the multi-module theory of elasticity,
sufficient conditions for the uniqueness of solution are
formed, which guarantees obtaining an adequate result.
The authors demonstrate that the discrepancy between the
classical and multi-modular theory of elasticity is only in
the physical relations that establish a connection between
the statics and the geometry of the problem — between
stresses and strains.

VIIK 624.074.433

DOI10.23968/1999-5571-2019-16-6-149-156

Coxkonos B. I, Pazos I. O., Bonvirey, C. V1. Viccneno-
BaHMe CBOOOJHBIX KO/eOaHMiI TOHKOCTEHHBIX Ips-
MOJUHEHBIX TIa30MPOBOJOB OONBIIOr0 AMaMeTpa
TIpM NMOMTYIOA3eMHOI NMpOKIajKe // BecTHUK rpaxkfiaH-
CKUX MHXeHepoB. 2019. Ne 6 (77). C. 149-156.

Kntouesvie cnosa: ra30mpoBoOfi, IPOAOIbHAA CUJIA, TEO-
pust 0607104€K, KosebaHmst TPyOOIPOBOIOB, YIIPYIMIi OT-
IIOp I'PYHTA, pe30HAHC.

Peraercs 3aaya 0 cBOOOIHBIX U3TMOHBIX KOIEOaHM-
SIX TOHKOCTEHHBIX Ta30MPOBOXOB OONBIIOrO [guaMeTpa
IIpy IONYIOA3EMHONM IpoKnanke. asomposop paccma-
TPMUBAETCS KaK LVUIMHApUYEcKas 060/109Ka, Ha KOTOPYIO
BO3JIEIICTBYIOT CTAI[IOHAPHOE BHYTPeHHee pabodee [jaB-
JIeHMe, TIPOfIONIbHAA CKMMAIOLIAsA CUIA M pacHpereneH-
Hasd HEOIHOPOJHAas HarpysKa, BbI3BaHHAs [aBJIeHUEM
TPYHTa Ha BHELIHIOI ITOBEPXHOCTH TPyObl. IIpoBopmTCcs
CpaBHEHME 4aCcTOT CBOOOJHBIX KOMeOaHNUII ra30poBoa
IIpY MOTYNOA3eMHON ¥ Ha3eMHOJ IIPOK/Iafike B 3aBUCU-
MOCTU OT 3HaueHUII reoMeTPUYeCKMX UM MeXaHMYeCKUX
IapaMeTpoB.

V. 9. Tabn. 3. Bubnuorp.: 25 HasB.
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Sokolov V. G., Razov I. O., Volynec S. I. Investigation
of free oscillations of thin-walled straight-line gas pipe
lines of large diameter at semi-underground laying.
Vestnik grazhdanskikh inzhenerov - Bulletin of Civil
Engineers, 2019, no. 6 (77), pp. 149-156.

Keywords: gas pipeline, longitudinal compressive
force, theory of shells, oscillations of the pipelines, elastic
soil pressure, resonance.

The article presents a solution of the problem of free
bending oscillations of thin-walled gas pipelines of large
diameter at semi-underground laying. The gas pipeline
is considered as a cylindrical shell, which is affected
by a stationary internal working pressure, longitudinal
compressive force, and a distributed inhomogeneous load
caused by soil pressure on the outer surface of the pipe.
Comparison analysis is made of the frequencies of free
oscillations of the gas pipeline at semi-underground and
surface laying, in dependence of the values of geometric
and mechanical parameters.

YIK 624.07

DOI 10.23968/1999-5571-2019-16-6-157-165

Yenunxo C. O. JInHelTHasA MONI3Y4eCTh B CTaNIeXKeIe-
300eTOHHBIX 6anKax // BeCTHVUK IpaXkJaHCKUX UH)KeHe-
poB. 2019. Ne 6 (77). C. 157-165.

Kniouesvte cnosa: cranexene3obeToHHas Oanka, ION-
3y4eCTb.

PaCCMOTpeHbI BOIIPOCDHI y4€Ta IION3y4IeCTN B CTajle-
Kene306eTOHHBIX OanKax Ha OCHOBe ypaBHeHms Mac-
noBa—-ApytionsaHa. [lomydena paspemraromass cucreMa
NMHEHBIX MHTETPATbHBIX ypaBHEHMI, BLINMCAHBI pellle-
HIA 3TOM CUCTEMBI B pe30/IbBeHTaxX. PaccMoTpeno acum-
IITOTMYECKOE pellieH e B CITyYae TeOPUN YIPYToil Hac/es-
CTBEHHOCTHU. YKa3aH BUJI p€30/IbBEHT, COOTBETCTBYIOLINX
TEOPUY CTapeHM: U TEOPUM YIIPYTOil HAC/Ie[ICTBEHHOCTI,
a TaxoKe Ipefie/lbHble 3HAYEHNA Mep IIOJI3Y4eCT! B Teo-
puu yIIPYTOi HaC/IefCTBEHHOCTI.

Bubmuorp.: 17 Ha3B.

Chepilko S. O. Linear creep in steel-reinforced
concrete beams. Vestnik grazhdanskikh inzhenerov -
Bulletin of Civil Engineers, 2019, no. 6 (77), pp. 157-165.

Keywords: steel-reinforced concrete beam, creep.

The article considers the issues of taking into account
creep in steel-reinforced concrete beams basing on the
Maslov-Arutyunyan equation. There has been obtained a
system of linear integral equations, the solutions of which
are written in the resolvents. An asymptotic solution is
investigated in the case of the theory of elastic heredity.
The type of resolvents corresponding to the theory of
aging and the theory of elastic heredity is specified, and
the limiting values of creep measures in the theory of
elastic heredity are determined.

YIK 624.134

DOI 10.23968/1999-5571-2019-16-6-166-174

Kontowxos B. B., XKycynbekos A. XK., /lywinuxos B. B.,
Ilonosa A. B. CTpouTebCTBO MHOTOYPOBHEBOIO NOJ-
3€MHOTO COOPY>KE€HI: B COBPEMEHHOI TOPOJCKOIi 3a-
crpolike // BecTHUK TIpaXX[JaHCKMX MH>XeHepoB. 2019.
Ne 6 (77). C. 166-174.

Kntouesvie c106a: HAyIHO-TeXHIYECKOE COIIPOBOXKIE-
HIle TIPOeKTa U CTPOUTETHbCTBA, TeOTEXHIYECKUIT MOHM-
TOPVHT, IOTIO/THUTE/IbHbIE OCATKM 3/JaHNUII COCcelHel 3a-
CTPOKH.

IIpu cTponTeNbHBIX paboTax HYIEBOrO IVIK/IA 4acTO
HPONCXOJAT 3HAUNTENbHbIE OTK/IOHEHMA OT IPOEKTHOTO
PpelIeH s, TTIPaBOMEPHOCTb KOTOPBIX MOXXHO 0O0CHOBAaTh
IIyTeM BHECEHM: M3MEHEHMiI B IPOEKTHYIO JIOKYMeHTa-
LMI0O B paMKaX Hay4HOTO CONPOBOXJeHM:A. PaccMoTpen
IpyMep HOBOTO CTPOUTENIbCTBA MHOTOYPOBHEBOI IIOZ-
3eMHOII aBTOCTOSIHKM C KOMIIJIEKCOM 3JJaHMIi B TOPOJCKOI
3aCTpOIiKe U IPO6/IeMbl, BOSHUKIINE IIPU CTPOUTETBHBIX
paborax HymreBoro nukiaa. CoCTOsHMe KOTIOBaHa U 3/1a-
HIJA IIPUJIETArOLeN 3aCTPOVIKI IIPOAHAINSMUPOBAHO C I10-
MOIIIbIO YVMCTIEHHOTO MOJEIMPOBAHNUA M aHATUTUYECKNX
pacueros. ITo nToram aHanu3a ompefpeneHa 6e30macHOCTh
BOSHUKIINX M3MEHEHMII IS 3HAHUI OKpY>Kalolleil 3a-
crpoiiku. Ha BceM mpoTsikeHuy paboT Hy/lIeBOro LMKIa
IPOU3BOAUTCS TeOTEXHUUYECKIIT MOHUTOPUHT fedopMa-
uuii. IIpy BBIABNIEHNN CYILECTBEHHBIX TOIOMTHUTENTbHBIX
OCAJIOK 3JJaHIII COCEJHEN 3aCTPOMKU peaju3yITCs 3a-
IMTHbIe MEPOIIPUATHA 110 MX cTabmnusanym. Kak moka-
3bIBaeT IPAKTUKA, HA MHOIMX CTPOUTEIBHBIX 00beKTax
Cankr-Iletepbypra B yCIOBMAX CMa0bIX TPYHTOB Ha-
Y4HOE CONPOBOXJCHNUE IIPOU3BOACTBA PabOT HYIEBOIO
IVIK/IA SIBJIAETCS HEOOXOIMMBIM, a B HEKOTOPBIX C/Tydasnx
Iaxxe 006513aTe/IbHBIM BULOM PaboT.

V. 10. Tabm. 2. Bubnmorp.: 10 HasB.

Konyushkov V. V., Zhussupbekov A. Zh., Lushnikov V. V.,
Popova A. V. Construction of a multi-level underground
structure in condition of modern urban development.
Vestnik grazhdanskikh inzhenerov - Bulletin of Civil
Engineers, 2019, no. 6 (77), pp. 164-174.

Keywords: scientific and technical support of the
project and construction works, geotechnical monitoring,
additional settlement of the neighboring buildings.

In the process of the zero cycle construction works,
significant deviations from the design solution may often
occur, the legality of which can be justified by making
changesto the design documentation within the framework
of scientific support. The article considers an example of a
new construction of a multi-level underground parking lot
with a complex of buildings in the urban development and
analyzes the problems encountered during construction
works of the zero cycle. The condition of the construction
pit and the neighboring buildings was analyzed using
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numerical modeling and analytical calculations. Based
on the results of the analysis, there was assessed the safety
of the introduced changes for the surrounding buildings.
Geotechnical deformation monitoring was carried out
throughout the zero cycle. When significant additional
settlement of the neighboring buildings was detected,
protective measures were implemented to stabilize uneven
deformations. As practice shows, at many construction
sites in St. Petersburg, in conditions of weak soils, scientific
support of zero-cycle works is a necessary component
(and in some cases — a mandatory type of work) for
successful commissioning of buildings and structures of
new construction.

YIIK 624

DOI 10.23968/1999-5571-2019-16-6-175-178

Manvuesa T. B., Kopkuuiko A. H., baii B. @. Onen-
Ka  HamnpsDKeHHO-Ke(OPMMPOBAHHOTO  COCTOSHMS
ITPYHTOBOTO OCHOBAaHMsA IIpu OOYCTpPOIICTBE MecCTO-
poxaennit // BecTHUK rpakJaHCKMUX MHXeHepoB. 2019.
Ne 6 (77). C. 175-178.

Kntouesvie cnosa: TPYHTOBOe OCHOBaHMeE, BO3Befie-
HIle COOPY>KEHUIT Ha CTabbIX IPYHTAaX, MaTeMaTIIeCKas
MOJIe/Ib TPYHTA, MOAVM(UIMPOBAHHbI METOJl KOHEYHBIX
9JIEMEHTOB, pPacyeT BOJOHACHII[EHHOTO OCHOBAHNA.

Ha ocHOBaHMM 4YMC/IEHHOTO pacyeTa HalpsHKEHHO-
KeOpPMMPOBAHHOTO COCTOSIHUSL CHUCTEMBI «OOBEKT -
OCHOBaHIMe» MOIVM(MUIMPOBAHHBIM METOOM KOHEYHBIX
9/IEMEHTOB OIIpefie/ieHbl MAaKCHMMajIbHble Harpy3Ku M
medopMaiy, BOSHMKAIOLINE B IPYHTOBOM OCHOBaHMN.
PacyeTsl MO3BO/IAIOT IPOBOJUTD OLIEHKY BIMAHUA IOPO-
BOIT BOAbI Ha lepOpMAIIOHHbIE CBOJICTBA TPYHTA.

Vin. 4. Bubnmorp.: 10 Ha3B.

Maltseva T. V., Korkishko A. N., Bai V. E
Assessment of the stress-strain state of the soil base
during field development. Vestnik grazhdanskikh
inzhenerov - Bulletin of Civil Engineers, 2019, no. 6 (77),
pp. 175-178.

Keywords: soil foundation, construction of structures
on soft soils, mathematical model of soil, modified finite
element method, calculation of water-saturated base.

Based on the numerical calculation of the stress-
strain state of the “object - base” system, the maximum
finite loads and deformations occurring in the soil base
are determined by the modified finite element method.
Calculations allow assessing the effect of the pore water
on the deformation properties of the soil.

YIIK 658.5:624.05

DOI10.23968/1999-5571-2019-16-6-179-185

Bonomun C. A., buue-oon X. B., [Jadap A.-K. X. Me-
TOAMKA BU3YATU3ANNN KaTeHAAPHOTO INIAHMPOBAHNA

B nporpamme Autodesk Revit 2018 // BecTHuk rpaxgaH-
CKUX MHXeHepoB. 2019. Ne 6 (77). C. 179-185.

Kntouesvie cnosa: BIM-TexHonmornm IpoeKTHpPOBa-
HUA, yNpaBJeHMe IMPOEKTaMM, KOMIUIEKCHOE OCBOEHNE
TEpPPUTOPUI CTPOUTENLCTBA, Ka/leHApHOE IIaHMPOBa-
HIl€ CTPOUTENbCTBA.

B crpoutenbcTBe OYeHb BaKHO (QOpMUpOBaHUE
aJIeKBaTHOI'O PacIMCaHNUA CTPOUTE/IbHBIX paboT Ha Ipo-
eKTHUPYeMOM OOBeKTe, BU3Yanusalus KOTOPOTO MOXKET
OBITb OCYIIeCTBJIEHA B IIPOTPaMMaX, MCIIONb3YIOMUX
BIM-TexHONMOrMM TNPOEKTMPOBAaHNUA. AHanM3 IOKa3ar,
YTO Ja)ke IpU ONTMMAJIbHOM paclycaHuy paboT Ipu
Oymyleil OSTAIHOM clade KOMIIIEKca 0O'beKTOB MOTYT
BO3HMKHYTb IPOCTPAaHCTBEHHble Kommmsun. Hampu-
Mep, 0OBEeKT IOMHOCTBIO TOTOB, HO CHATb B IKCIUIya-
TalMI0 B CPOK €r0 HEBO3MOXXHO IO IMIPUYMHE IePEKPhI-
THUA NMOJbe3Ja K HEMY 13-3a IONaJJaHNA 9acTH JOPOIM B
CTPOUTENBHYIO IUIOMIAZIKY ellle CTPOAIIErocs 006beKTa.
[l BBIAB/IEHUs] IOZOOHOTO pPOAa OPraHU3AL[OHHO-
TEXHOJIOTMYECKUX KO/IM3Uit Heobxomumo chopmMupo-
BaTh OOIIEIUIOMA/OYHBII CTPOUTENBHBIN TeHePaTbHBINA
IVIaH ¥ 3aIPOEKTUPOBAaTh IOITAIHYI0 BM3YanU3alNIO
KaJICHIAPHOTO Ipadyka KOMIUIEKCHON 3aCTpPOVKM Tep-
puropun. Ilpencrasnennas B mporpamme Autodesk Revit
2018 meTonuKa BU3yanusaluy KajeHJapHOro IIAHUPO-
BaHUsA COCTOMUT U3 C/IEYIOUINX IIAaroB: CIIPOEKTMPOBAThb
O01IeIIIOIAIOYHbIIT CTPOUTENbHBIN T€HePabHBII II/IaH,
chopMupoBaTh BpEeMEHHYIO IIKaTy IO CTAfUAM CTPOU-
TENIbCTBA, 3aKPENUTh 3a CTAAMAMM IIPOEKTUPYeMbIE 37Ie-
MEHTBI 1 BBIOPATh HY)XXHYIO CTafuIoO JI/IA BU3yanusaluu
aHa/IMN3UPYEMOIl aKCOHOMETPUM CTPOUTEILHON IIIOIA -
KIL

Vin. 2. bubmmorp.: 13 Ha3B.

Bolotin S. A., Biche-ool Kh. V., Dadar A-K. Kh.
Scheduling Visualization Methodology in Autodesk
Revit 2018. Vestnik grazhdanskikh inzhenerov - Bulletin
of Civil Engineers, 2019, no. 6 (77), pp. 179-185.

Keywords:  BIM  design technologies,
management, integrated  development,
(scheduling) of construction works.

One of the key management targets in construction is
developing an adequate roadmap or schedule of works at
the designed project, the roadmap visualization of which
is done in programs that use BIM-design technologies.
The analysis has demonstrated that even though it is
possible to make up the optimal scheduling of all works
based on all estimation criteria and with all possible
limitations taken into account, spatial collisions are a
clear possibility in the future stepwise commissioning of
individual facilities in a cluster. For example, full readiness
of a project may not align with its commissioning
deadline because some sections of the access road to
this project may fall within the construction site of

project
roadmap
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another project under construction, so the driveway is
blocked. In order to reveal such possible organizational-
technological collisions, it is necessary to develop a
general construction master plan (CMP) for the entire
site, and design progressive rendering of the integrated
development roadmap. The scheduling visualization
methodology rendered in Autodesk Revit 2018 comprises
a sequence of the following steps: designing a master plan
of construction works for the entire site, drafting a time
scale by construction stages, assigning design elements to
different stages, and choosing the right stage to visualize
or render axonometric geometry of the construction site
under review.

YK 624.016 Y[1K693.955

DOI 10.23968/1999-5571-2019-16-6-186-192

Benuuxun B. 3., Tununun FO. 1., X)Kusomos /1. A. Kom-
OGMHMpOBAHHbIE TEXHONOTUN YCWIEHUS HPOCTEHKOB
¥ KONOHH // BeCTHMK TpakKHaHCKUX MHXKeHepoB. 2019.
Ne 6 (77). C. 186-192.

Kntouesvie cnosa: mpoCTeHKM KUPIMYHBIE, KOTOHHBI
Xerne300eTOHHbIe, GUSNYECKUIT USHOC, YCuIeHue, 0001i-
Ma CTa/lbHas, 0007iMa Xelne300eTOHHas, OKJIelKa, KOM-
TIO3NUT, YT/IEBOJIOKHO, MHBEKTUPOBAHME.

Ycunenue MPOCTEHKOB U3 KMPIMYA BBIIOTHAETCA
IpU pecTaBpally M PEKOHCTPYKLUMM 3[JaHMII MCTOPU-
geckoro neHTpa Cankr-Iletepbypra. Ycunenue 6eToH-
HBIX KOJIOHH IIMPOKO IPUMEHAETCA IPU PeKOHCTPYKIINM
MIpOM3BOJICTBEHHDBIX 3[jaHuii. ViccmenoBanme TeXHOMOTMi
yCueHus IPOCTEHKOB 1 KOJIOHH, a TAK)Ke CO3/TaHIe KOM-
OMHMPOBAHHBIX TEXHOMOTMYECKNX PeIIeHNII Ha OCHOBE
U3Y4eHNs NMEIOIETOCs OIIbITA II03BOJIsIET TOBBICUTD -
(eKTMBHOCTD ¥ HaJIe©XKHOCTb MEPOIPYUATII IIPU PEKOH-
cTpykuyu. JInsa TmpefoTBpalleHus IPOTPeccupOBaHNsA
(b13NIeCcKOro M3HOCA KeMe300eTOHHBIX KOJIOHH IIpefi-
JlaTaeTcsl NMpU UX U3HOCe o 25 % NpOBOAMUTH Lj€MEH-
TalMI0 TPEIMH M OKJIENKY YITIEPOMCTHIM IOTOTHOM.
Jnsa KMpIMYHBIX IIPOCTEHKOB PEKOMEH/IYeTCS COYETaTh
MHDBEKTIPOBaHNE CO CTaTIbHOIT 0607IMoit. [1o monydeHns
TAHHBIX O CTapeHMM KOMIIO3UTHBIX MaTepMasoB B IPO-
Ijecce 9KCIUTyaTal IpefilaraeTCsl KOMOMHIPOBATh TeX-
HOJIOTVM YCUJIEHMV C TPaJUILIMOHHBIMY CIIOCO6aMIL, a Ji/iA
XKe/e300€TOHHDBIX KOJIOHH — He TIPYMEHSTh KOMIIO3UThI
IIpY 3HAYUTETIBHOM (pU3MIeckoM usHoce. Iy HoBOII Tex-
HOJIOTMM YCUJIEHVSI KOJIOHH aBTOpaMy pa3paboTaHa HOp-
MaJslb Ipoliecca.

Vin. 3. Tabn. 1. Bubnuorp.: 12 HasB.

Velichkin V. Z., Tilinin Yu. 1., Zhivotov D. A. Combined
technologies for strengthening piers and columns.
Vestnik grazhdanskikh inzhenerov - Bulletin of Civil
Engineers, 2019, no. 6 (77), pp. 186-192.

Keywords: brick piers, reinforced concrete columns,
physical wear, reinforcement, steel casing, reinforced

concrete casing, pasting, composite, carbon fiber,
injection.

Reinforcement of brick walls is typical during
restoration and reconstruction of buildings of the historical
center of St. Petersburg. Strengthening of concrete
columns is widely used at the reconstruction of industrial
buildings. The study of technologies for strengthening
piers and columns, as well as working out of combined
technological solutions based on the taking account of
the existing experience allows increasing the efficiency
and reliability of reconstruction measures. To prevent
the progression of physical wear of reinforced concrete
columns, it is proposed at the wear up to 25% to carry out
cementation of cracks and pasting with a carbon cloth.
For brick piers, it is recommended to combine injection
with a steel casing. Before obtaining data on the aging
of composite materials during operation, it is proposed
to combine reinforcement technologies with traditional
methods, and for reinforced concrete columns, it should
be recommended to refrain from using composites in case
of significant physical wear. The authors have developed a
specification for a new technology of reinforcing columns.

YIK 658.513.4
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JKapos 4. B. OpraHM3aMOHHO-TEXHOMOTMYECKOe
NPOEKTHUPOBaHNEe B CTPOUTEHCTBE HA OCHOBE MHTEN-
JIeKTyanbHOro 0710Ka ItaHupoBanus // BecTHuk rpax-
DaHCKUX MHXeHepoB. 2019. Ne 6 (77). C. 193-199.

Kniouesvie c106a: OpraHn3aIiOHHO-TEXHOIOTNYeCKOe
pellleHVe, VHANBUAYANbHbI OOK ITaHMPOBAHUSA, MH-
dbopMaImoHHas MOZIeIb POEKTA, MHPOPMALIMOHHOE MO-
IeNMpoBaHue.

B paMkax MCCIe[OBaHUS IIpeIaraeTcsi pasfienTh
IPOEKTHBIE ¥ OpPraHM3AIIOHHO-TEXHONOTMYECKMe pe-
HIeHVsI, IPUHATBIE JUIA PeIIeHNUs] OTHeIbHBIX 3afiad, a
U3MEHEHNUs] B OKPYXKAIOILIEN Cpefie IPUHATh YCIOBHO
CTPEMSILIVMUCS K MVHUMYMY Ha OTHe/IbHOM BPEMEHHOM
IPOMEXYTKe >KU3HEHHOTO LIMK/IA IPOEKTa, ¥ MpefocTa-
BUTD JIUIIaM, IPVHUMAIOIIVM peIIeHNs, aKTya/JbHyI0 1
TO4HyI0 MHpopManuo. Omucan npouecc GopMUpoBa-
HYs1 MTHPOPMAL[MOHHOI MOJENN IIPOEKTa Ha OCHOBE VH-
TE//IeKTya/IbHOTO 6710Ka ITaHMpOBaHMA. VIHTe/IeKTy-
Q/IbHBII 67I0K I/IAaHVPOBAHMSI IPEACTABISIET COOO0IT YeTKO
OIpefe/IeHHYI0 eAVHUIY IUIAHMPOBAHMS, KOTOPas MO-
JKeT OBITh MHUIIMMPOBAHA [LS JOCTVDKEHVSI KOHKPETHOI
eny, HampuMep (GOPMMPOBAHUSA 3aTpaT, PaclUCaHUA,
HOTPEOHOCTY B MaTepHaax.

V. 1. Ta6n. 1. Bubnyorp.: 21 HasB.

Zharov Ya. V. Organizational technological design
in construction based on an intelligent planning unit.
Vestnik grazhdanskikh inzhenerov - Bulletin of Civil
Engineers, 2019, no. 6 (77), pp. 193-199.
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Keywords: organizational and technological solution,
individual planning unit, project information model,
information modeling.

Within the framework of the study, due to complexity
ofthe process of planning and implementing an investment
and construction project (ISP), it is proposed to separate
the design and organizational-technological decisions,
which are made to solve individual tasks, and regard
changes taking place in the environment as conditionally
aspiring to minimum during a separate time period of
the project life cycle. The people who are responsible for
taking decisions in course of the project implementation
should be provided with accurate information. The article
presents a description of the process of forming the project
information model based on the intelligent planning block.
An intelligent planning block is a well-defined planning
unit that can be initiated to achieve a specific goal, such as
costing formation, scheduling, material requirements, etc.

YIK 691.12

DOI 10.23968/1999-5571-2019-16-6-200-209

lonmonox A. B., bakamosuu A. A. OTIMYNTETbHbIE
0CO0EHHOCTM MMKPOCTPYKTYpbI M penbeda moBepx-
HOCTH PacTUTENBHBIX 3aMOTHUTENEN, 06YCIOBINBAIO-
e mokasatenu Ko3gduimeHTa TeNIONPOBOTHOCTH
¥ IIPOYHOCTH Ha CXKaTye CTEHOBBbIX 0710K0B // BecTHMK
TPaXJAHCKUX MHXKeHepoB. 2019. Ne 6 (77). C. 200-209.

Kniouesvie cnosa: pxaHasi COoMa, TpevnIIHasi COMO-
Ma, KOCTpa JIbHA, IPOYHOCTH, TEIUIOIPOBOXHOCTD, MIH-
KPOCTPYKTYpa.

[TpuBeneHb! pe3ynIbTaThl MCCIEHOBAHMIT OCHOBHBIX Xa-
PAKTEPUCTUK SKCIIEPVMEHTANBHBIX CTEHOBBIX OIOKOB Ha
OCHOBE PACTUTEIBHBIX OTXOJOB CETbCKOXO3SIICTBEHHOTO
NIPOMUCXOX/IeHN:A. B KkauecTBe 3alI0NHMUTEIEN UCIIO/NIb30Ba-
TV TPEUYNIIHYIO U P>KaHYI0 COIOMY; @ TaKXKe KOCTPY JIbHa.
YcTaHOB/IEHO, YTO CTPYKTYpa BHelIHell o6macTu obecre-
9MBAeT IPOYHOCTHBIE XaPAKTEPUCTIKI, @ BHYTPEHHEN —
TEIJIOTEXHMYECKEe CBOJICTBA. BBefjeHMe KOCTpBI /IbHA U
M3MEJIbYEHHOI TPEYMIIHOM COIOMBI IO3BOJISIET COXpa-
HUTb CTPYKTYPY KPYIIHOTO S3aIIOJIHUTENIA M T€M CaMBbIM
MOBBICUTD KO3((UINEHT TeIUIONPOBOSHOCTH CTEHOBBIX
6710K0B. IIpuMeHeHIe aTOMHO-CMJIOBOTO MIKPOCKOIA
HOATBEpPAWIO CYIleCTBEHHbIe pasmnunsi B penbede Immo-
BEPXHOCTM COJIOMBI ¥ KOCTPBI. Takyke BHEIIHSS IIOBEPX-
HOCTb KOCTPBI JIbHa ¥ TPEYNIITHON COIOMBI XapaKTepu3y-
eTcst OOJIbLIel YacTOTON IeperafoB penbeda Mo BBICOTE
OTHOCHUTEIbHO IIOBEPXHOCTHM PXKAHOI COMOMBI. BbIsBieH-
Hble ()aKTOPBI OKA3BIBAIOT CYILIECTBEHHOE BJIMSHIE HA af-
Te3MI0 [[eMEHTHOTO KaMHsI C 3aTIO/THITE/IEM.

WM. 11. Ta6n. 1. bubnuorp.: 15 Hass.

Dolzhonok A. V., Bakatovich A. A. Distinctive features
of microstructure and surface relief of plant aggregates,
which determine the thermal conductivity coefficient

and compressive strength of wall blocks. Vestnik
grazhdanskikh inzhenerov — Bulletin of Civil Engineers,
2019, no. 6 (77), pp. 200-209.

Keywords: rye straw, buckwheat straw, flax boon,
strength, thermal conductivity, microstructure.

The article presents the results of the investigating
the main properties of experimental wall blocks
manufactured on the base of agricultural wastes. As an
aggregate, there was used buckwheat and rye straw, as
well as flax boon. It was established that the structure of
the external part provides strength characteristics, and
internal one provides with thermal properties. The use of
flax boon and shredded buckwheat straw as an aggregate
allows saving the structure of coarse aggregate, thereby
increasing the coefficient of thermal conductivity. The use
of a scanning-force microscope proved great differences
in the surface of straw and flax boon. The average altitude
difference in relief of flax boon and buckwheat straw is
significantly higher than that of rye straw. The revealed
factors influence on adhesion of cement rock with the
aggregate.

YIK 691

DOI 10.23968/1999-5571-2019-16-6-210-214

Manaxosa H. K. IleHOoCMIUKaTHBII Marepuan Ha
OCHOBe KpeMHe3eMCOJIepKallero ChIpbs ¢ J06aBIeHn-
€M 30/I0IITTAKOBOIi cMecH // BeCTHMK TpaKTaHCKUX MH-
>KeHepoB. 2019. Ne 6 (77). C. 210-214.

Kntouesvie cnosa: xpemHe3eMcofiep)Kalee CBIpbe,
amaTuTOHe(e/IHOBbIE OTXOMbI, 30/IOLIIAKOBAas CMeCh,
NIEHOCU/IMKATDI, BCIIEHEHHbIE TEIIOU3O/IALMOHHbIE Ma-
TepuaJIbl.

[TpencTaBneHbl pe3ynbTaThl MCCIENOBAHNA BO3MOXK-
HOCTH VCIIO/Ib30BaHMA KPEeMHE3eMCOJEepIKaIlero ChIpbA
U 30/IOLIJTAKOBOJ CMECH JI7I HONMy4YeHMs IEeHOCUINKAT-
HBIX MaTepyanos. [lonydeH BCIIeHEHHBIN GI0YHBII MaTe-
puan, peKOMeH/IyeMblil [ MUCIO/Ib30BaHMA B KayecTBe
TEITION30/ALIOHHOTO.

V. 3. Tabn. 1. bubmuorp.: 16 HasB.

Manakova N. K. Foam silicate material on the basis
of silica-containing raw materials with addition of
ash-slag mixture. Vestnik grazhdanskikh inzhenerov -
Bulletin of Civil Engineers, 2019, no. 6 (77), pp. 210-214.

Keywords: silica-containing raw materials, apatite-
nepheline waste, ash-slag mixture, foam silicates, heat-
insulating materials.

The article presents the results of the study concerning
the possibility of using silica-containing raw materials as
well as ash and slag mixtures for the production of foam
silicate materials.There has been produced foamed block
material, which can be recommended for use as a thermal
insulation material.
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YIK 691.3

DOI 10.23968/1999-5571-2019-16-6-215-219

Ilemposa T. M., Ilonemaes A. B., Yucmsaxos 3. IO.
K Bonpocy o KOppO3MOHHOJ CTOMKOCTM IpegBapu-
TeIbHO HANPKEHHOJN apMarypbl B TPaHCIIOPTHBIX
KOHCTPYKIMAX IOCTe AAUTENbHOM SKCIUTyaTauuu //
BectHUK TrpaxpmaHCKUX MHXeHepoB. 2019. Ne 6 (77).
C.215-219.

Kniouesvle c1064a: BBHICOKOIMPOYHBIN OETOH, TpPaHC-
IIOPTHBIE KOHCTPYKIIMM, JONTOBEYHOCTh OeTOHA, XKees-
HOJIOPOXKHbIE IIIAJIbl, TIepPeBOJHbIE OPYChs, IIUIaKoOIIe-
JIOYHBIe OETOHBI, CTa/IbHAs ApMATypa.

PaccmarpuBaercss KOppO3MOHHAsA CTOMKOCTH CTallb-
HOJ IIPOBOJIOYHOI IPEABAPUTEbHO HAIPDKEHHOM ap-
MaTypsl OpPychbeB XeIe3HOLOPOXKHBIX CTPETOYHBIX IIepe-
BOJIOB 13 IIITAKOIIIeIOYHOT0 6eTOHA 3a Tepuof, 30-1eTHell
sKcryaranyy. IIpoBefeHa olleHKa COCTOsIHMA apMa-
Typbl U (PAaKTOpPOB, BIMAIIINX Ha BO3MOXKHOE pasBU-
THEe KOPPO3UM: IMHAMMKA CBA3BIBAHMA IIENTOYM, COCTAB
[IACCUBUPYIOLIVX IUICHOK U IIPUJIETAIOIEro ¢/10s OeTOHa,
MUKPOCTPYKTYPHBIl aHanu3 apMmarypbl. IIpoBeneHHbIe
MCCTIENIOBAHNA TIO3BOJIAIOT CJleNIaTh BBIBOJ O BBICOKOIA
KOPPO3MOHHOII CTOMKOCTM apMaTyphl B paccMaTpuBae-
MBIX KOHCTPYKIVIAX U3 IIJIAKOIIeIOYHBIX O€TOHOB.

Vin. 1. Ta6n. 4. bubnuorp.: 10 Ha3B.

Petrova T. M., Poletaev A. V., Chistyakov E. Yu.
To the issue of corrosion resistance of prestressed
reinforcement in transport structures after long-term
operation. Vestnik grazhdanskikh inzhenerov - Bulletin
of Civil Engineers, 2019, no. 6 (77), pp. 215-219.

Keywords:  high-strength ~ concrete,  transport
structures, durability of concrete, railway cross-sleepers,
transfer bars, slag-alkaline concrete, steel reinforcement.

The article discusses the issues associated
with corrosion resistance of steel wire prestressed
reinforcement bars of railway switches from slag-alkaline
concrete during thirty years of operation. The assessment
of the state of reinforcement and factors affecting the
possible development of corrosion, such as dynamics of
alkali binding, the composition of passivating films and
the adjacent layer of concrete, microstructural analysis
of reinforcement has been implemented. The conducted
research allows coming to conclusion about high
corrosion resistance of reinforcement in the considered
constructions from slag-alkaline concretes.

YK 691

DOI10.23968/1999-5571-2019-16-6-220-227

Ymenos E. b., Axmemos [I. A., Poom E. H., Epmyxan-
bem M. A. ApMupoBaHue CaMOYIIOTHAIOMIErocs 6eTo-
Ha NOIUIPONNIeHOBbIM pu6poBoIoOKHOM // BecTHMK
IpaXJaHCKUX MHXKXeHepoB. 2019. Ne 6 (77). C. 220-227.

Kniouesvle cnosa: caMOyIIOTHAIOIMIICA 6eTOH, (u-
6poapmuposaHue, GpuOPOBOTOKHO.

PaccmoTpeHbl edeKTbl CTPOUTENIbHBIX KOHCTPYK-
1uit, Hanbosmee pacIpOCTPAaHEHHBlE HA CTPOMUTETbHBIX
IJIONIAKaX MCCIEAYeMOrO PEroHa, M MeTOJbI, NO3BO-
JIolIMe TPefyIpeluTh BOSHUKHOBEHME TaKuX fedek-
toB. OfHNM U3 TaKMX METOHOB SIB/IAETCS IPUMEHEHIe
CaMOYIUIOTHAIOIUXCA OeTOHOB, apMMUPOBAaHHBIX (U-
6poBomokHOM. IlokasaHBI pe3ynbTaThl MUCCIEHOBAHUI
CaMOYIUIOTHSIONIENICSl O@TOHHOI cMecy 11 GeTOHa, BIINsI-
HIfe [O/IIMEPHBIX BOTIOKOH Ha CBOJICTBA CAMOYIUIOTHSIIO-
UXCsT GETOHHBIX CMecell U KOHEYHOTO KOHITIOMEpATa.
[TpoBenens! 1abOpaTOpHbIE UCHBITAHNA U CHEMaHBI BBI-
BOJIBI 00 ONTMMAIBHOM COfiepXKaHuy GUOPBI B COCTaBaxX
CaMOYIUIOTHsIIOIIerocs 6eToHa. IIpuBeieHbl pesyIbTaThl
OmpeneeHys IIPOYHOCTH Ha CKarue, M3rmb, a TaKxKke
BIIUAHME Cofep>KaHMA PMOPOBONIOKHA Ha ycaJOuHbIe JIe-
dbopmarum.

V. 11. Tabn. 3. Bubnumorp.: 6 Ha3B.

Utepov Ye. B., Akhmetov D. A., Root Ye. N,
Yermuhanbet M. A. Reinforcement of self-compacting
concretewith polypropylenefiber. Vestnik grazhdanskikh
inzhenerov - Bulletin of Civil Engineers, 2019, no. 6 (77),
pp- 220-227.

Keywords: self-compacting concrete (SCC), fiber-
reinforcement, fiber.

The article presents an overview of the building
structures’ defects, widespread at the sites of the researched
region construction, as well as the methods that allow
preventing such defects’ emergence. One of these
methods is usage of self-compacting concretes reinforced
with fiber. The research results of self-compacting
concrete (SCC) mix and concrete researches, polymeric
fiber impact on SCC mixes and final product properties
are submitted. Laboratory tests were carried out, which
permitted coming to conclusions on optimal fiber content
in SCC mixes. The results of compressive strength tests
and bending tensile tests, as well as the impact of fiber
proportions on shrinking deformation are described.

YK 504.06:66.074

DOI 10.23968/1999-5571-2019-16-6-228-234

Bapoansn M. A. Pecypcoc6eperaromast ¥ Ipuposo-
OXpaHHasA IeATeTbHOCTD TeITI09HEPTreTMYECKOTO IMpej-
npuAaTysA // BeCTHMK TpakFaHCKMX MHXeHepos. 2019.
Ne 6 (77). C. 228-234.

Kntouesvie criosa: okCupbl a30Ta, AVOKCUTL, CEPBI, OKCIUT
yITIlepofia, CHIDKEHNE BBIOPOCOB, KOPOApPEBECHBIE OTXO-
I, pecypcochepeskeHiie, OXpaHa OKPY Kaloleil Cpefbl.

[TpencTaB/eHbl 3KONMOTMYECK)E ACIEKTBI JIesATeNb-
Hoctyt TOII-6 ITAO «Mpxkytckanepro» (r. Bparck), Ha-
IpaBJIEHHON HAa CHIDKEHNE 3arpsisHEeHIsT aTMOC(HEepPHOro
Bo3ayxa. OUMCTKa JBIMOBBIX Ia30B OT TBEPABIX YaCTHUIL
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OCYIIECTBIACTCA B 9NMeKTPOUIBTpaXx M OGaTapeitHbIX
IMKIOHAaX ¢ 9((EeKTUBHOCTHIO COOTBETCTBEHHO 99 1
86 %. YcTaHOB/IEHO, YTO Ha MPEJUPUATUI IPOBOAATCA
MIPUPONOOXPAaHHbIE MEpPONPUATHA, HaIpaBJIeHHbIE Ha
CHIDKEHME 3arpssHeHMsA arMmocdepHoro Bosgyxa. s
CHIDKEHVsI BBIOPOCOB OKCIMIOB a30Ta MOfjaua IbUIA B Ka-
Mepy TOpeHM: IOf] JaBIeHNeM 3aMeHeHa Ha IOavy IIbI/IN
BBICOKOJ KOHIEHTPallMM IOJ paspsbKeHueM. BHenpena
PEIVPKY/IALMA IBIMOBBIX I'a30B COPOCHOTO CYIIMIBLHO-
rO areHTa CUCTEM IIbUIEIIPUTOTOBEHNUA, a TAKXKE CTY-
IIeHYaToe CKUTaHNMe TOIIMBA. B razoBoM TpakTe KOTIa
VISl CHVDKEHVS BBIOPOCOB OKCUJOB Cepbl MCIIONIb3YIOT-
csi copOIMOHHbIe CBOJCTBA 307bI A CBsA3bIBaHUA SO,
B cynbdaTel u cynbéourel. Ha mpegnpuarun BHe#peHa
TEXHOJIOTMA CKUTAHMA KOTOTMYECKM YJMCTOTrO TOIIMBA
IyTEM 3aMEHBI YacTM TPAJMLMOHHOTIO TOIUIMBA — YITIA
Ha KOPOJpeBECHbIE OTXO/bl, TO3BO/MMBINASA CHU3UTD KOH-
LEeHTpauuyu OKcupja yriaepoga B 2,0-2,5 pasa, OKCuioB
asora — 1,5 u pmokcnpa cepol — 2,1-2,3 pasa.
V. 4. Tabn. 2. Bubnuorp.: 12 HasB.

Vardanyan M. A. Resource-saving and environmental
activities of the heat power enterprise. Vestnik
grazhdanskikh inzhenerov - Bulletin of Civil Engineers,
2019, no. 6 (77), pp. 228-234.

Keywords: nitrogen oxides, sulfur dioxide, carbon
monoxide, emission reduction, bark and wood waste,
resource conservation, environmental protection.

The article highlights the environmental aspects of the
activities of the HEP-6 of PJS «Irkutskenergo» (in Bratsk)
aimed at reducing atmospheric air pollution. Purification of
flue gases from solid particles is carried out in electrostatic
precipitators and battery cyclones with an efficiency of 99 and
86%, respectively. It has been established that the company has
carried out some environmental protection measures aimed
at reducing atmospheric air pollution. To reduce emissions of
nitrogen oxides, the supply of dust to the combustion chamber
under pressure has been replaced by the supply of dust of
high concentration under vacuum. Flue gas recirculation
of the exhaust drying agent of dust preparation systems has
been introduced, as well as stepwise combustion of fuel. In
the gas path of the boiler, the sorption properties of the ash
are used to bind SO, to sulfates and sulfites to reduce sulfur
oxide emissions. The company has introduced the technology
of burning environmentally friendly fuel by replacing part
of the traditional fuel-coal with wood waste, which allowed
to reduce the concentration of carbon monoxide in 2,0-2,5
times, nitrogen oxides — 1.5 and sulfur dioxide — 2,1-2,3
times.

YK 628.854.001.572

DOI 10.23968/1999-5571-2019-16-6-235-239

Havrox T. A., Ynawesa B. M., [{uieanxos A. B., Anusy-
kosa E. A. Bo3yLIHbIII pe;KVIM U COCTOSHME CTPONUTEIb-

HBIX KOHCTPYKIINIii NMOJ3EeMHBIX Nepexonos // BecTHuk
TPaXJAaHCKUX MHXKeHepoB. 2019. Ne 6 (77). C. 235-239.

Kniouesvie cnosa: meniexofHblil IIepexofi, CTPOUTE/Ib-
Hble KOHCTPYKI[UY, BO3[YIIHBIN PEXKNM, YNMCIEHHOE MO-
IenupoBaHIe.

YBenuyeHue IOTOKOB aBTOTPAHCIIOPTA IIPUBOJUT
K HEOOXOIVMMOCTI CTPOUTENIbCTBA IIOA3EMHBIX IIEPEXO0-
moB. IloBbllIeHHAsA B/IAXKHOCTb BO3[yXa B IOA3EMHBIX
Iepexoyiax OKa3blBaeT HeOIArONPIUATHOE BIUSHIE KaK Ha
orpaxjarlye KOHCTPYKIMM, TaK U Ha Ielrexonos. [Ipo-
BeTpUBaHMe IOJ3eMHbBIX IIePeXOI0B II03BOINAT YIYYIIUTD
X TETUTOBTQ)KHOCTHBIN PEXNM. B paboTe mpecraBieHs
Pe3y/IbTaThl YNMCIEHHOTO MOJIEMPOBAHMA BO3LYIIHOTO
peXuMa MOI3eMHOTO IEIIeXO0/JHOTO Nepexofa. Buisasien
XapakTep ABVDKeHUA Bo3myxa. Ilomydensl monsa pacmpe-
Te/eHNs CKOPOCTH JBIVDKEHNA BO3[yXa IIPM PasIMIHBIX
HanpasieHusx Betpa. O60CHOBaHa HEOOXOAMMOCTD Op-
TaHM30BaHHOTO IIPOBETPUBAHA ITOJI3€MHbIX [IEPEXOJI0B.

V. 4. Bubnmorp.: 9 HasB.

Datciuk T. A., Ulyasheva V. M., Tsygankov A.V,
Anshukova E. A. Air regime and condition of
building structures of underground passages. Vestnik
grazhdanskikh inzhenerov - Bulletin of Civil Engineers,
2019, no. 6 (77), pp. 235-239.

Keywords: pedestrian crossing, building structures, air
mode, numerical simulation.

The increase in traffic flows leads to the need for
the construction of underground passages. The high air
humidity in the underpasses has an adverse effect both on
the building envelope and on pedestrians. Ventilating the
underground passages will improve the heat and humidity
conditions there. The paper presents the results of
numerical modeling of the air regime of an underground
pedestrian crossing. The nature of the air movement is
revealed. There have been obtained fields of air velocity
distribution for various wind directions. The necessity
of organized ventilation of underground passages is
substantiated.

VK 628.31:628.35

DOI10.23968/1999-5571-2019-16-6-240-245

Ueanenko M. W., Bnacos B. H., /lanamuna E. A.
Buonmormyeckag OYMCTKAa NPOM3BOACTBEHHBIX CTOY-
HBIX BOJ // BeCTHUK TpaKlaHCKUX HH>KeHepoB. 2019.
Ne 6 (77). C. 240-245.

Kntouesvie cnosa: 6monormveckas O4nMCTKa, TEPMU-
Ha/lbHbIE AKIENITOPbI 37IEKTPOHOB, MUKPOOPTaHU3MHI,
OKMC/TUTETbHO-BOCCTAHOBUTEIbHBIN TOTEHI[UAI, IMMO-
OMIM3aIVsi MUKPOOPTaHM3MOB.

[TpuBOAUTCSA TEXHONMOTMs OMOMOTMYECKON OYUCTKIN
IIPOMBIILITIEHHBIX CTOYHBIX BOJ, C BBICOKMM COJiep KaHU-
eM TOKCMYECKMX BeIeCTB, TAKMX KaK HOpMajbIerus,
MeTaHOJI, OpraHN4ecKle pacTBOPUTENY, IOBEPXHOCTHO-

390



Pechepamei

aKTUBHbIE BeIeCTBA, KpacuTemy, ModeBuHa. IIpemmo-
JKEHHas ¥ peannsOBaHHAs TEXHONOTMYeCKas IOC/Iefo-
BaTeJIbHOCTb 0OPaOOTKM IIPefyCMAaTPUBALT AECTPYKIIUIO
OpraHNYeCKUX 3aTrPsI3HEHNIT VMMMOOWIN30BAHHBIMY Ce-
JIEKIIMOHVPOBAHHBIMI aCCOLMALIISIMY TUAPOOUOHTOB —
IpefCTaBUTeSIMU  POROB  Pseudomonas, Arthrobacter,
Bacillus n ux accoumanyuu, CrioCOOHbIMM UCIIOIb30BATh
IUIL OKWUC/IEHWsI 9/IEMEHTBl C IEePEMEHHOII BaJIeHTHO-
CTBIO, B YaCTHOCTY COEIVHEHNsI a30Ta ¥ Cepbl, IPU UX
VCIIOJIb30BAHNUM B Ka4eCTBE TEPMMHAIBHBIX aKIIENITOPOB
anexTpoHoB. Co3maHme u NOAep>KaHUe B OMOpPEaKTo-
pax BBICOKOI KOHIEHTpAIMM 61OMacChl THUAPOOMOHTOB
OBUIM CO3JaHBI IIyTeM MMMOOWIN3ALMI UX Ha HOCUTE-
nax. KadectBo oumcTku B cOpachiBaeMBIX B TOPOJCKOIL
KOJIEKTOpP 0OpabOTaHHBIX Ha OYMCTHBIX COOPY>KEHUIX
CTOYHBIX BOJI IIOKA3BIBA/IO CTAOV/IbHbIE 3HAYEHNSI Ha BbI-
COKOM ypOBHe ¢ nokasatessimu, Mr/mm’: XITK — 480 -520
(3 —96,7 %), bopmanbaerng — go 1 (9 — 99,8 %), meTa-
HOlm — 110 1 (9 — 99,7 %).
V. 1. Tabn. 1. Bubnumorp.: 12 Hass.

Ivanenko I. 1., Vlasov V. N., Lapatina E. Ya. Biological
treatment of industrial sewage water. Vestnik
grazhdanskikh inzhenerov - Bulletin of Civil Engineers,
2019, no. 6 (77), pp. 240-245.

Keywords: biological wastewater treatment, terminal
electron acceptors, microorganisms, oxidation-reduction
potential, immobilization of microorganisms.

The article discusses the issues of biological
treatment technology of chemical production industrial
wastewater with a high content of toxic substances,
such as formaldehyde, methanol, organic solvents,
surfactants, dyes, urea. The technological sequence of
processing involves the organic pollutants’ destruction
by immobilized sectioned associations of hydrobionts,
mainly, representatives of the Pseudomonas, Arthrobacter,
Bacillus genera and their associations capable of using
elements of variable valence for oxidation, in particular,
nitrogen and sulfur compounds as terminal electron
acceptors. A high concentration of biomass of hydrobionts
in bioreactors was created and maintained by means of
immobilizing hydrobionts on carriers. The quality of
treatment of sewage discharged into the city collector
and processed at treatment plants has shown stable values
for 8 months with indicators, mg/dm?* COD — 480-520
(efficiency — 95 %), formaldehyde — up to 1 (efficiency —
99.8 %), methanol — up to 1 (efficiency — 99.7 %).

YIK 697.922.26

DOI 10.23968/1999-5571-2019-16-6-246-251

Kubopm M. [I. O npuMeHeHUY HEIIPOHHOIT ceT A
MOJIeTMPOBAHNSA MPOIECCOB TeYeHNA BO3IYLIHOI cpe-
mbI // BeCTHUK IpaXIaHCKUX MH>KeHepoB. 2019. Ne 6 (77).
C. 246-251.

Kntouesvie cnosa: HelipoHHasA CeTb, MOJIETMPOBAHME,
MalIMHHOE 00y4eHMe, IPOCCeb-K/IalaH.

PaccmarpuBaercs mpumep NIpUMEHEHMS BUPTYalb-
HOJ HEIPOHHOM CeTU JI/IA PEUIeHMA 3a/lady IIOMCKA 3a-
BIUCUMOCTY CKOPOCT) T€YEHNA IIOTOKA BO3/IyXa B BO3MIY-
XOBOJi€ OT YITIa IIOBOPOTA IVIACTUHBI APOCCENb-KIanaHa.
OnucelBaloTCs NepCleKTUBbl JAHHOTO MeTOfja B pellle-
HIUM 3a/la4 KOMIIJIEKCHOTO MOJE/NVMPOBAHMSA 3/IEMEHTOB
CUCTEM BEHTWIALVMM M KOHAMLMOHUPOBAHMUs BO3MYXa,
a TakKe IMapaMeTpOB MUKPOK/IMMATA.

Wn. 6. bubmmorp.: 15 Hass.

Kibort I. D. About application of neural networks
to simulate the pipe air flow. Vestnik grazhdanskikh
inzhenerov - Bulletin of Civil Engineers, 2019, no. 6 (77),
pp- 246-251.

Keywords: neural network, process simulation,
machine learning, throttle valve.

The paper deals with an example of using a virtual
neural network to solve the problem of finding the
dependence of the air flow velocity in the duct on the
rotation angle of the throttle valve plate. The prospects of
this method in solving the problems of complex modeling
of elements of ventilation and air conditioning systems, as
well as microclimate parameters are considered.

VIIK 628.259

DOI 10.23968/1999-5571-2019-16-6-252-256

IToonopun A. B., Lleemxosa /1. 1., Yepruxos H. A. Vic-
N0/Tb30BaHMe CTATbHBIX TPYO B ciCTeMaX BOloOCHa0Ke-
Husa Caukrt-IlerepOypra // BecTHUK Tpa>kIaHCKMX MH-
>KeHepoB. 2019. Ne 6 (77). C. 252-256.

Kntouesvie cnosa: MHIEKC HacblljeHNMA KapOOHATOM
KaJIbILIVsI, CTAOM/IBHOCTD BOJbL, CTA/IbHBIE OL[THKOBAHHBIE
TPYyOBL.

[TpuBOANTCSA BOSMOXKHOCTD OIIpEfe/IeHUs] CTabuIb-
HOCTH BojonpoBogHoit Bogbl B CaHkt-Iletepbypre mo
MHIEKCY HAChIIIEeHNs] KapOOHATOM Ka/lbLMsl M OL[eHU-
BAeTCsA BO3MOXKHOCTb MCIIO/NB30BAaHMA METaINMYeCKUX
Tpy6 B cuctemax BogocHabxenus. [IpuBoasTcs mpume-
PbI IPYMEHEHISI CTa/IbHBIX OLIMHKOBAHHBIX TPYO Ha BHY-
TPEHHUX CEeTsIX TOPSIYero BOJOCHAGKEHVSI B PA3IMIHBIX
pailoHax ropoga.

Vn. 3. Tabn. 1. Bubnuorp.: 4 Ha3B.

Podporin A. V., Tsvetkova L. I, Chernikov N. A.
The use of steel pipes in the water supply systems of
St. Petersburg. Vestnik grazhdanskikh inzhenerov -
Bulletin of Civil Engineers, 2019, no. 6 (77), pp. 252-256.

Keywords: calcium carbonate saturation index, water
stability, steel galvanized pipes.

The article describes the possibility of determining the
tap water stability quality in St. Petersburg according to
the calcium carbonate saturation index and assesses the
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possibility of using metal pipes in water supply systems.
Examples of the use of steel galvanized pipes at internal
hot water supply networks in different districts of the city
are given.

YIK 533: 697.986: 502.3

DOI 10.23968/1999-5571-2019-16-6-257-261

Ynswesa B. M., Mapmuvsanosa A. IO., Toncmuk A. B.
YncneHHOE NCCIeoBaHNe MPOIlecca TEMmIoMaccoo6-
MeHa NpM CMEIIVBAHMM IOTOKOB B aCHUPAIMOHHOI
cucreme // BecTHMK TpaXkHaHCKMX WHKeHepos. 2019.
Ne 6 (77). C. 257-261.

Kniouesvle crnosa: HepyHbIe MaTepHaIbl, U3BECTHAKO-
Bas MyKa, aCIIMpPAIMOHHAA CUCTEMA, YMCTIEHHOE MOJIeIN-
poBaHue.

IIpencTaBiieHBl pe3ynbTaThl YMCIEHHOTO MOJEMIPO-
BaHVA TEIJIOMAacCOOOMEHHBIX IIPOLIECCOB IIPU CMEIINBa-
HMM BBICOKOTEMIIEPATYPHOTO T'a30BOTO ¥ HMU3KOTEMIIE-
PaTypHOTO HbUIEBO3AYILIHOTO MOTOKOB. [To/yueHs! MO
pacripeieieHysl mapaMeTpOB TedeHMsA II0C/Ie CMeIINBa-
HYA 171 o6ecriedeHus 9P PpeKTUBHOrO GYHKIMOHMPOBA-
HMsA aCIUPAIYIOHHOI CYCTEMBI.

Vin. 4. Bubnmorp.: 15 Hass.

Ulyasheva V. M., Martyanova A. Ya., Tolstik A. V.
Numerical study of heat and mass transfer process
during mixing flows in the aspiration system. Vestnik
grazhdanskikh inzhenerov - Bulletin of Civil Engineers,
2019, no. 6 (77), pp. 257-261.

Keywords: non-metallic materials, lime dust, aspiration
system, numerical simulation.

The article presents the results of numerical modeling
investigation of the heat and mass transfer processes
during mixing of high-temperature gas and low-
temperature dust-air flows. There have been obtained
distribution fields of flow parameters after mixing to
ensure the effective functioning of the aspiration system.

YIIK 574

DOI10.23968/1999-5571-2019-16-6-262-270

Lsemxosa JI. 1., Heseposa-/[3uonax E. Kak oneHUTDH
OIACHBII YPOBEHb AHTPOIIOT€HHOTO 3BTPO(IPOBAHILA
TIPECHOBOAHBIX 3KOCHUCTeM // BecTHUK TIpakJaHCKMUX
uKeHepoB. 2019. Ne 6 (77). C. 262-270.

Kntouesvie cnosa: MOBEPXHOCTHBIE BOJBI, aHTPOIIO-
reHHoe 3BTpodupoBaHMe, MHIEKC TPOPUUIECKOrO CO-
CTOSTHUSL.

PaccmaTpuBaeTcs BO3SMOXKHOCTb OLIEHKM JIOIYCTH-
MOTO ¥ OIIACHOI'O YPOBHA aHTPOIIOT€HHOTO 3BTpOodupo-
BaHUA HOBerHOCTHbIX BOJI HAa OCHOBE MHIEKCa TpO(bI/I-
yeckoro cocrosuus (ITS). B otinune ot ecrecTBEHHOTO,
AQHTPOIIOTeHHOE BTPOQMPOBaHIe PUBOSUT K BTOPUY-
HOMY 3arpsA3HEHMIO, Jerpajalluil M IOTepe pecypcHOI
IJEHHOCTHN, B HepBYIO Oqepem), HpeCHOBOI{HbIX 3KOCHU-

cTeM. DTO TOPOXJaeT NpobneMy meduIuUTa MpPecHO
BOZbI BO BceM Mupe. Lis1 pelueHus 3TOi I10OAIBHON
9KOJIOTMIECKOIT TPO6IeMbl He06x0aMMa pa3paboTKa 1o-
CTYITHBIX 1 HAI©KHBIX CIIOCOOOB OLIEHKM OIIACHOTO YPOB-
Hs1 9BTPOGVPOBAHNS IPUPOLHBIX BOJ.

Vin. 3. Tabn. 4. Bubnuorp.: 30 HasB.

Tsvetkova L. I, Neverova-Dziopak E. How to assess the
danger of anthropogenic eutrophication of freshwater
ecosystems. Vestnik grazhdanskikh inzhenerov - Bulletin
of Civil Engineers, 2019, no. 6 (77), pp. 262-270.

Keywords: surfacewater,anthropogeniceutrophication,
Index of trophical state (ITS).

The paper considers the possibility of assessing
the acceptable and dangerous levels of surface water
anthropogenic eutrophication on the base of Index
of trophical state (ITS). Unlike the natural process,
anthropogenic eutrophication leads to secondary water
pollution, ecosystems' degradation and the loss of
their resource value, first of all, it affects the freshwater
ecosystems. This, in turn, creates the problem of freshwater
scarcity worldwide. The solution of this global ecological
problem requires the development of reliable and affordable
methods of assessing of the dangerous level of water
eutrophication.

YK 625.7/.8.05

DOI 10.23968/1999-5571-2018-16-6-271-276

Esmioxos C. A., Medpec E. II., Medpec E. E., Mamio-
cosa E. 0. O npo6neme MpOeKTUPOBAHNUS U pacyera
KOHCTPYKIMY OO/TerYeHHBIX HACBINell U3 IEeHOIOIN-
CTHPONBHBIX OTOKOB Ha c1abbIX rpyHTax // BecTHmK
TPaKIaHCKUX MHXeHepoB. 2019. Ne 6 (77). C. 271-276.

Kniouesvie cnosa: neHONOMUCTUPOT, 670K, TPYHT, C/1a-
Oblil, aBTOMOOW/IbHAS, JOPOTa, HACKIIIb.

PaccmoTtpena mpo6nema IIpUMeHEHNs] IEHOMOMN-
CTMPOJIAa TIPU IIPOEKTUPOBAHUN, CTPOUTENbCTBE U pe-
KOHCTPYKLUM OOJIErYeHHbIX HACBIIIE aBTOMOOMIbHBIX
Zopor oflero HasHaueHUsA Ha CMabbIX rpyHTax. Paspa-
60TaHBI peKOMEHALMN 110 BBIOOPY KOHCTPYKIIMIL M pac-
YeTOB OCHOBHBIX IIaPaMETPOB HAaChIIell aBTOMOOIIbHBIX
ZOpOr C IpUMEHEHMEM IEHONONNCTUPONBHBIX OGI0KOB,
KOTOPbIE€ MOTYT BOMTU B OCHOBY OTPAC/I€BOI NOPOXKHOI
MeTonuku. I[IpefcTaB/ieHbl pa3nyyHble KOHCTPYKTUBHBIE
pelileHys IpUMEHEHMs IHMEeHOIOMUCTUPOIbHLIX O/I0KOB,
IOKa3aHa TeXHMYECKas M 9KOHOMMUeCKas 1ieecoobpas-
HOCTb UX IIPUMEHEeHNsL.

Win. 4. bubnuorp.: 16 Ha3B.

Evtyukov S. A., Medres E. P, Medres E. E.,
Matyusova E. U. On the problem of design and
calculation of lightweight embankment structures
constructed of polystyrene foam blocks on soft soils.
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Vestnik grazhdanskikh inzhenerov - Bulletin of Civil
Engineers, 2019, no. 6 (77), pp. 271-276.

Keywords:  polystyrene foam, block, soil, soft,
automobile, highway, embankment.

The article discusses the problem of using expanded
polystyrene at design, construction and reconstruction of
lightweight embankments of general purpose highways
on soft soils. As a result of the investigations, there were
worked out recommendations on the choice of designs and
calculations of the main parameters of road embankments
using polystyrene foam blocks, which can form the basis
of the industry road building technique. Various design
solutions for the use of polystyrene foam blocks are
presented, and the technical and economic feasibility of
using them is shown.

VK 343.148.63

DOI 10.23968/1999-5571-2019-16-6-277-283

Esmiwxoe C. C., bpuines M. C., Boposcetikun V. B.
OleHKa BpeMeHU peakIuy BOJFUTENIA JBYXKOIECHOTO
MeXaHNYeCKOTO TPAaHCIOPTHOTO CPeACTBA IpY IMpuMe-
HEHUV VM TOPMO>KeHM: // BeCTHUK TpaXkTaHCKUX MH-
>KeHepoB. 2019. Ne 6 (77). C. 277-283.

Kntouesvie cnosa: BpeMs peakLuy TOPMOXKEHU S, IBYX-
KOJIECHBIE TPAaHCIIOPTHBIE CPefCTBA.

[TpoBoanTCA MCCIefOBaHMEe BPeMEHM peakIu BO-
AUTeNs IPU TOPMOXKEHMUM Ha ABYXKOJIECHOM MeXaHU-
YeCKOM TPAHCIIOPTHOM CpefcTBe. TopMOXKeHMe Ipo-
M3BOMWIOCh B 3aBMCUMOCTU OT Pas3/IMYHBIX PEXVIMOB
TOTOBHOCTY BORMTENSI CHU3UTh CKOPOCTb. YTOYHEHBI
CYILIeCTBYIOIYe 3HAYCHUA BPeMEHN PeaKINu BOJUTEIA.
YcTaHOBJIEHO BJIMsIHME BO3pPAcTa M OIBITA YIIPaBICHUs
MOTOLIMK/IOM Ha BpeMsl PeaKINU BOFUTENS, YTO HOBBI-
CUT JIOCTOBEPHOCTD PACUeTOB IIpY IPOBEIECHNUN aBTOTEX-
HIYECKMX SKCIIePTU3.

Vin. 8. Bubnmorp.: 15 HasB.

Evtyukov S. S., Brylev I. S., Vorozheikin I. V. Estimation
of the reaction time of a driver of a two-wheeled motor
vehicle when applying braking. Vestnik grazhdanskikh
inzhenerov - Bulletin of Civil Engineers, 2019, no. 6 (77),
pp. 277-283.

Keywords: reaction time, two-wheeled mechanical
vehicles.

The article presents the results of the study investigating
the reaction time of the driver at braking of a two-wheeled
mechanical vehicle. Braking was performed depending on
different modes of readiness of the driver to reduce speed.
The currently valid values of the driver's reaction time
have been refined. The influence of age and experience
of driving a motorcycle on the reaction time of the driver
has been established, which will increase the reliability of
calculations during the auto-technical examinations.

VIIK 656.02

DOI 10.23968/1999-5571-2019-16-6-284-289

Top6ynos P. H. Pacuet 6ydepHOro MHeKca Ha OCHOBE
BmaHHBIX cepBuca «SInpmexc. IIpo6xu» // BecTHUK rpax-
TaHCKUX MHXeHepoB. 2019. N 6 (77). C. 284-289.

Kniouesvle cnosa: ymmiHO-HOPOKHAsE CETb, BPEMEH-
HOIT MH[EKC, 6y(epHBIiT MHMIEKC, IKCIIPeCcc-OLeHKa, «SIH-
mexc. ITpo6km».

ITpuBOAMTCS OIMCAHNE [TOfXO/0B K OPTaHU3ALMY aB-
TOMAaTU3UPOBAHHOI CUCTEMbI OPraHM3ALUN JOPOXKHOTO
nBokeHus1. ONUCaH 9KCIIePUMEHT IO OIIpeJie/IeHUI0 3Ha-
YeHMII BpPEMEHHOTO0 11 6y(hepHOro MHAEKCa Ha OTHEeTbHBIX
YYaCcTKax y/IMYHO-TOPOKHOI CETH B fieBsATH ropopiax Poc-
CUU Ha OCHOBAHUM JJaHHBIX cepBuca «SIHgexc. [Ipo6xm».
[TpemnoskeHa TUIIONOIMs YYACTKOB YAMYHO-TOPOXKHON
CeTY 10 XapaKTepy M3MeHeHI BpeMeHHOro 1 6y¢depHoro
MHJEeKCa Ha HUX U CIIOCOOBI SKCIpecc-oL ek 6ydepHOro
MHJEKCa Ha OCHOBAHUM IIOTyYeHHbIX 3HAYeHUIT BpEeMeH-
HOTO MHJIEKCA.

Vin. 2. Tabn. 5. Bubmmorp.: 15 Ha3B.

Gorbunov R. N. Calculation of buffer index based
on the «Yandex. Traffic Jams» data service. Vestnik
grazhdanskikh inzhenerov - Bulletin of Civil Engineers,
2019, no. 6 (77), pp. 284-289.

Keywords: street-road network, travel time index,
buffer index, express rating, «Yandex.Traffic Jams».

The article describes approaches to organizing an
automated traffic management system. An experiment is
described aimed at determining the values of the travel
time and buffer index in individual sections of the road
network in nine cities of Russia based on the data from
«Yandex.Traflic Jams» service. A typology of sections of
the road network according to the nature of the change
in the travel time and buffer index on them and methods
for expressly evaluating the buffer index based on the
obtained values of the travel time index are proposed.

VIIK 656.1

DOI 10.23968/1999-5571-2019-16-6-290-298

Hobpomupos B. H., Boiimko A. M. BnuaHue nop-
BIDKHOCTYI aBTOCAHUTAPHBIX TPAHCIOPTHBIX CPENCTB
Ha 3 (PeKTUBHOCTD UCIIONb30BAHNA «30I0TOTO Yacay»
B YCIOBUAX Meramonuca // BecTHMK I'pakKTaHCKMX MH-
>KeHepoB. 2019. Ne 6 (77). C. 290-298.

Kniouesvle c106a: MEFUIMHCKII «30/I0TOI 9ac», ABTO-
CaHMTAPHBIl TPAHCIOPT, IOABVKHOCTD, OTPaHNYNBAIO-
1gye GaKTOPbI, TUIIOBOI MapLIPYT.

PackpbIBaeTcsi MeMIVHCKOE MOHSATHE «30/I0TOTO
Yyacar, aHA/IM3UPYETCs B3aMOCBA3b 9 (PeKTUBHOCTY €TI0
VICTIOTIb30BAHUA C OIIePaTYBHOCTBIO aBTOTPAHCIIOPTHOTO
obecreyeHs 6pUraz CKOpoit IIOMOIIY B YCIOBYSAX KPYII-
HBIX TOPOJIOB-MeranonncoB. [IpUBOASATCS BbISBIEHHBIE
B XOfie MCCIefoBaHMsA Haubosee 3HaYVMble KOHCTPYK-
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THBHBIe (PAKTOPBI CAHUTApHOIO aBTOMOOWIA, (aKTO-
PbI TOPO>KHOI Cpefibl, a Takxe (GakTopsl AyckoMpopTa
TPAHCIOPTUPYEMOTrO OCTPAJABILIETO, SKUIIAXKA Opuraibl
CKOpOJI IOMOIIM U BOAMTENA, OTPaHMYMBAIOIINE IIOJ-
BIDKHOCTD TPAHCIIOPTHOTO CpeficTBa. VI3/oXKeHa MeTOM-
Ka paH)XXJMPOBAHUS HETATMBHON 3HAUYMMOCTU YKa3aHHbBIX
($aKTOpOB B Lie/IAAX BbIAB/IEHNMS IPUOPUTETOB B UX YCTpa-
HeHuu. CPopMyIupoOBaHbI NPELTOKeHUA 110 POPMUPO-
BaHMIO THIIOBOIO MapIIpyTa JOCTaBKY IIOCTPA/IaBIIETO B
nede6HOe 3aBefieHne. Ha OCHOBaHUY 9THX IIPefIOKEHNUI
paspaboTaH MapipyT aBmKeHus o Cankr-Ilerep6ypry,
KOTOPBIII IIpefTaraeTCs MCIIO/Ib30BAThb /IS 9KCIIepUMeH-
TaJIbHON CPaBHUTEIBHON OLIEHKN ITOIBIDKHOCTH aBTOCA-
HMTApPHBIX MAllVH.
V. 1. Ta6m. 10. Bubmumorp.: 11 HasB.

Dobromirov V. N., Voytko A. M. The impact of the
ambulance vehicle mobility on the efficiency of using
the «golden hour» in metropolis conditions. Vestnik
grazhdanskikh inzhenerov - Bulletin of Civil Engineers,
2019, no. 6 (77), pp- 290-298.

Keywords: medical «golden hour», automobile
ambulance transport, mobility, limiting factors, typical
route.

The article reveals the medical concept of the
«golden hour» and analyzes the relationship between the
effectiveness of using it and the efficiency of road transport
provision of ambulance crews in large megalopolises. In
the course of research, there were revealed several factors
influencing the mobility of the vehicle, namely, the design
of the ambulance vehicle, road situation and discomfort of
the transported road accident victim, the ambulance crew
and the driver. There was worked out a ranging technique
allowing specifying the negative significance of these
factors in order to identify priorities in their elimination.
Based on the assessment of the factors of the road
environment, proposals were formulated regarding the
formation of a typical route for the delivery of the victim
to a medical institution. Accounting these proposals, a
traffic route has been developed around St. Petersburg,
which in the authors' opinion should be used for an
experimental comparative assessment of the ambulance
vehicle mobility.

YK 629.3

DOI10.23968/1999-5571-2019-16-6-299-304

Kacaii C. A., Tpemvsxos A. A. CpaBHUTENbHBII aHa-
M3 6OPTOBBIX 3TEKTPOHHBIX CHCTEM YIIPAaBIeHNA IPy-
30BBIX AaBTOMOOM/IbHBIX TPAHCIOPTHBIX CPENICTB OTeYe-
CTBEHHOTO U MHOCTPAHHOTO IMPOM3BOACTBA // BecTHMK
rpaXJaHCKUX MHXeHepoB. 2019. Ne 6 (77). C. 299-304.

Kniouesvte cnosa: 60pTOBbIE 3NEKTPOHHbBIE CHCTEMBI
YIIpaB/IeHNs], CUCTeMa BOJUTENTb—aBTOMOONUIb—I0pOra,
obecrieyerre 6e30MACHOCTM [BYDKEHUSI, 9/EKTPOHHAs

cucTeMa o01Iero yIpas/eHys, KOHTPOJIA ¥ AMaTrHOCTHKY,
CUCTeMa KOHTPOJIS JaB/IeHNA B IIMHAX, CUCTeMa CIIeXe-
HIA 32 JOPOKHOI pasMeTKOIL.

[IpoBeneH CpaBHUTENBHBI aHAIN3 COBPEMEHHBIX
OOpTOBBIX NIEKTPOHHBIX CUCTEM YIIPABIEHNS, MpUMe-
HAEMbIX Ha TPY30BBIX aBTOMOOWJIAX OTEYECTBEHHOTO 1
3apy06eXHOro IIpon3BoACTBa. [IoKasaHbI IePCIeKTUBHbIE
OTedeCTBEHHbIe PaspaboTKM OGOPTOBBIX 3NEKTPOHHBIX
CUCTEM VIIPABJIEHNS, SB/ISIONINECS] AKTYA/IbHBIMU B IIO-
BBILIeHN) 6e30I1aCHOCTI Ha JOpOrax 0OLiero moib3oBa-
HMAL

Vin. 3. Tabn. 1. Bubnuorp.: 16 HasB.

Kasaj S. A., Tretyakov A. A. Comparative analysis
of on-board electronic control systems on trucks of
domestic and foreign production. Vestnik grazhdanskikh
inzhenerov - Bulletin of Civil Engineers, 2019, no. 6 (77),
pp- 299-304.

Keywords: on-board electronic control systems;
driver-vehicle-road system; traffic safety provision;
electronic system of general management, monitoring
and diagnostics; tire pressure monitoring system; road
marking tracking system.

The article presents a comparative analysis of modern
on-board electronic control systems used in trucks of
domestic and foreign production. Promising domestic
developments of on-board electronic control systems,
which are relevant in improving safety on public roads,
are discussed.

YIK 551.46

DOI 10.23968/1999-5571-2019-16-6-305-309

Konopamiox A. A., ITywikapes A. E. TloBblieHe 9KO-
JIOTMYeCKOII 6€30IaCHOCTH CIIEIJaBTOTPAHCIOPTA B IO-
POCKOII aITIOMepaL P VICTIOTb30BAHNN ATbTepHa-
TUBHBIX TOINUB // BeCTHMK TpaKTaHCKUX MHXKEHEPOB.
2019. Ne 6 (77). C. 305-309.

Kniouesvie cnosa: sxonorndeckas 6e30macHOCTD, BbI-
OpOCHl, CIEL]aBTOTPAHCIIOPT, KOHILIEHTPALUY, arJioMepa-
L1111, Ta30MOTOPHOE TOIIINBO.

OpHa U3 OCHOBHBIX TEHJEHLUI PasBUTHUA COBpe-
MEHHOTO O0O0I[ecTBa — 3aIlUTa OKPYXKAIOLIeH CpeMbl.
[Tpob6rmema 9KONMOTMYECKOH T 6E30MACHOCTI SBJISIETCS aK-
TYaJ/IbHOI J/I1 KPYIIHBIX TOPOJOB, rhe 60-80 % BpemHbIX
BBIOPOCOB CBSI3aHO C PabOTONl TPAaHCIOPTa ¥ KOMMY-
HaJIbHOTO X03siicTBa. [IpoBefieH aHanmM3 3KOIOrMYecKoit
curyanumu CeBepo-3allaIHOTO PETVOHA, TPOAHANIN3NPO-
BaHbI 9KO/IOTMYECKast 6e30MaCHOCTB TIPIL UCIIO/TB30BAHNI
CIIEIIABTOTPAHCIIOPTA B TOPOJICKOI aIJIoMepauyi 1 Iy TH
ee MOBbILIeHNA. Taxoke JIA TOBBIIIEHNA YPOBHS 9KONO-
rudeckoit 6esomacHocty CeBepo-3amajjHOrO peryoHa
IpY 9KCIUTYaTal[MM CIIELABTOTPAHCIOPTA, GEH3MHOBBIE
U IV3eTbHbIE IBUTATeV BHYTPEHHETO CTOPAHIA IIePeBo-
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IATCS Ha a/IbTepPHATVBHbIE TAa30MOTOPHBIE TOIUINBA: IPH-
POZHBILIL ra3, IponaH-6yTaH 1 BOZOPO.
V. 1. Bubnumorp.: 5 HasB.

Kondratiuk A. A., Pushkarev A. E. Increasing the
level of environmental safety of special purpose
vehicles using alternative fuels. Vestnik grazhdanskikh
inzhenerov - Bulletin of Civil Engineers, 2019, no. 6 (77),
pp. 305-309.

Keywords: environmental safety, emissions, special
transport, concentration, agglomeration, gas engine fuel.

One of the main trends in the modern society
development is the environment protection. The problem
of environmental safety is a topical issue for the large
city, where from 60% to 80% of harmful emissions is the
result of transport and communal service utilities' work.
The article analyzes the environmental situation of the
North-Western region of the Russian Federation, and
considers the problem of the environmental safety when
using special transport in urban agglomeration, as well as
the ways of improving the situation. Another measure of
increasing the level of environmental safety of the North-
Western region during the operation of special vehicles, in
the opinion of the authors, would be converting gasoline
and diesel internal combustion engines to alternative gas
engine fuel, namely, natural gas, propane-butane and
hydrogen.

YIK 338

DOI 10.23968/1999-5571-2019-16-6-310-315

Bunoepadosa O. B. IlpakTudeckue peKOMeHFALIMI
1o 06eCIeYeHNI0 HBECTUIIMIOHHOI IPUBIEKATE/IbHO-
CTH OpraHM3anMii KaK 00'beKTa BIOXKEHNUS YelToBeve-
CKOro Kammrana// BecTHUK IPaXTaHCKMX MH)XEHEPOB.
2019. Ne 6 (77). C. 310-315.

Kntouesvie cnosa: yenoBedecKuil KammuTaji, MHBECTH-
LU, OLIEHKA MHBECTUI[MOHHON KOHKYPEHTOCIIOCOOHO-
CTV OpTaHM3aALMM, KPUTEPUN U TTOKA3aTeNM OLeHKH, VH-
IOVIKaTOPbI COOTBETCTBUA OKUTAHMIA.

PaccMoTpeHa CTPYKTypa U OCOOEHHOCTH denoBede-
CKOTO KaIlMTajIa, OCHOBHBIE €T0 MHBECTOPhL. Ompenerne-
Ha Ipo6yeMa JJOPOXXHBIX CTPOUTE/IbHBIX OpraHU3alINil,
cBsI3aHHas ¢ popMUpOBaHNEeM KOMaHAbI KBaIuupo-
BaHHbIX U MOTHBIMPOBAHHBIX UCIIOTHUTENEN paboT, B Ka-
YecTBe pelIeHNs KOTOPOil IPe/IoKeHbl MPaKTIYeCcKue
PeKOMeHIaIY 10 00ecIeYeHII0 MHBEeCTULIMOHHOM IIpU-
BJICKATEeNbHOCTY OPraHU3alMM Kak OOBbeKTa BIOXKEHMUA
Y€/I0BEYEeCKOr0 KaINTana M OCYIeCTBICHUI0 GOpMUpo-
BaHNA KOMaH/bl KBaJIU(PMLUUPOBAHHBIX MCIIOIHNUTENIEN
paboT, UCIONb3yA CUCTeMy MOTMBMPOBAHHOIO BbIOOpa
paboroparens. OnpeneneHbl 6a30Bble MHANKATOPBI COOT-
BETCTBMA B3aUMHBIX O>KMJaHUIT OpTaHU3ALNN U COTPY-
HIKa OT BJIO)KEHM 4e/I0BEYECKOTO KaIlMTasIa.

Tabm. 2. bubmorp.: 16 Ha3s.

Vinogradova O. V. Practical recommendations for
ensuring investment attractiveness of organizations
as objects of human capital investment. Vestnik
grazhdanskikh inzhenerov - Bulletin of Civil Engineers,
2019, no. 6 (77), pp. 310-315.

Keywords: human capital, investments, assessment
of the investment competitiveness of the organization,
criteria and indicators of assessment, identifiers of the
accordance of expectations.

The article presents the result of researching the
structure, main features and major investors of human
capital. The problem of road construction organizations
is identified associated with the formation of a team of
qualified and motivated performers. There are proposed
practical recommendations on ensuring the investment
attractiveness as the investment object of human capital
and forming the team of qualified workers using the
system of motivated selection by the employer as a solution
of the problem. The basic identifiers of the accordance of
the mutual expectations between the organization and
the employee about the human capital investment are
determined.

YIK 338.4

DOI 10.23968/1999-5571-2019-16-6-316-324

Iamzamos A. . BinsHue nepexopga CTpOUTENbCTBA
K NPOeKTHOMY (PMHAHCHPOBAHMI0O Ha KOHKYPEHTO-
CHOCOOHOCTh CTPOUTENbHBIX OpraHm3anuii // BectHnk
rpaXJaHCKUX MHXXeHepoB. 2019. Ne 6 (77). C. 316-324.

Kniouesvie cnosa: KOHKYpeHLsI, CTPOUTENBCTBO, 3a-
CTPONIIUKY, IpoeKTHOe ¢uHaHCupoBaHue, 3ddexTuB-
HOCTb.

CraTbs NOCBAILEHA aKTya/IbHOI Ipo6ieMe BIVAHNA
Hepexofia CTPOUTENbCTBA K IPOEKTHOMY (MHAHCUPOBa-
HIIO Ha KOHKYPEHTHYIO CUTYalnuio B 310t chepe. C ofHOI
CTOPOHBI, 3TO 3aTParMBaeT MHTEPEeChl MOTpebuTenein 1
HO3BOJIACT 3AIUTUTD UX MHTEPECHI, C APYToii — BO3HU-
KaeT ONACHOCTb [JajIbHeJIIell MOHOIIONM3ALM CTPOU-
TEJIBHOTO PBIHKA, Y>)KeCTOYeH)e KOHKYPEHIUY MEeXY 3a-
CTpOJIIMKAMU 3a IIPOeKTHOe (PpUHaHCHpOBaHMe GAHKOB.
OTo HIPUBOANUT K HEOOXONVIMOCTU 3aCTPOIIINKOB 06pa-
TUTh BHUMaHJME Ha CBOI (PMHAHCOBYIO YCTOIYMBOCTD,
HoBblIIeHNe 9P PEeKTUBHOCTU AeATEIbHOCTI 1 CO3[AHIIO
Ha 9TOJI OCHOBE CBOEr0 KOHKYPEHTHOTO ITOTeHLMaIa.

Vin. 8. Tabn. 2. bubnuorp.: 5 HasB.

Gamzatov A. ]. The impact of the transition of
construction to project financing with accounting of
construction organization's competitiveness. Vestnik
grazhdanskikh inzhenerov — Bulletin of Civil Engineers,
2019, no. 6 (77), pp. 316-324.

Keywords: competition, construction, developers,
project financing, efficiency.
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The article is devoted to the urgent problem of the
impact of the construction transition to project financing
with due account of the company's competitiveness in
this field. On the one hand, this measure is beneficial to
consumers and helps protect their interests. On the other
hand, there is a danger of further monopolization of the
construction market, toughening of competition between
developers for receiving the project financing of banks.
This leads to the need for developers to pay attention to
their financial stability, increase the efficiency of their
activities and create their competitive potential on this
basis.

YIK 330.341

DOI 10.23968/1999-5571-2019-16-6-325-330

Kowiees B. A., Manununa K. B., 3aiiyesa A. C. OnbIT
BHefipeHNA IM(POBBIX TEXHONOIUIT B CTPOUTENHCTBE
CTpaHaMI C Pa3BUTON 3KOHOMUKOIL // BecTHUK rpax-
TaHCKMX MHXeHepoB. 2019. Ne 6 (77). C. 325-330.
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VndopmanyonHoe MopenupoBanye 3manuit (BIM,
Building Information Modeling) — aTo MHTe/MIEKTyaIb-
HBIJI Ipolecc Ha ocHoBe 3D-Moperneit, KOTOPbIl HaeT
CIIeNVANICTaM II0 APXUTEKType, IPOEKTMPOBAHUIO MU
CTPOUTENBCTBY HOHMMAaHMe ¥ WMHCTPYMEHTBI M1 60-
nee 3¢ ¢eKTUBHOrO IIAHMPOBAHNS, MPOEKTUPOBAHNUA,
CTPOMTENBCTBA U YIPAB/IEHNMS 3AAHMAMY U MHPPACTPYK-
Typoit B terom. [IpencrasieH 0630p HOpMAaTUBHOI 6asbl
U VHCTPYMEHTOB B oOmacty BIM-TexHomornum B Takux
cTpaHax, Kak Ounnangus, Jauna, Hopsernsa, Hlsenus,
a TaKxe B ropofie-rocygapcrse Cunranyp. PaccMoTpeHsl
HayajIbHble STAlbl CTAHOB/IEHMA TEXHOJIOTMM, OCHOBO-
MOJTaraoIye CTAaHAAPTHI PEryIMPOBAHNUA IPUMEHEeHNA
BIM B cTpouTenbCTBe B KaXK/IOM U3 CTPaH U BbIJETEHBI
UX 0COOEHHOCTL.
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Building Information Modeling (BIM) is an intelligent
3D model-based process that gives architecture,
engineering, and construction (AEC) professionals an
insight and tools for more efficient planning, designing,

constructing, and managing buildings and infrastructure.
This article provides an overview of the regulatory
framework and tools in the field of BIM technology in
several countries, such as Finland, Denmark, Norway,
Sweden, as well as in the city state of Singapore. The initial
stages of the technology development, the fundamental
standards for regulating the use of BIM in construction
in these countries are considered and their features are
highlighted.
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Kntouesvie cnosa: mimaTHble DOPOTM, TPAaHCIOPTHAA
MHQPaCTPYKTypa, KafacTpoBas ¥ pbIHOYHASA CTOUMOCTD,
norapudMuYecKyt HOPMAa/bHBIN 3aKOH pacrpereneHns
1IeH.

Mccnenyetca BnuAHMe 3anaffHOTO CKOPOCTHOTO AMa-
Mmetpa (3CJl) Ha PHIHOYHYIO CTOMMOCTD KIJION HefBU-
xumoctu B Ilpumopckom paiione Canxrt-IlerepOypra.
Vicionb3oBaHbI JaHHBIE Ka/JaCTPOBOJI OLIEHKI >KIJION He-
aeyokuMocTty CaukT-IleTepOypra Ko u mocye BBefieHNUA B
akcrtyatanuio 3CI. OcHOBHOI MeTOf| UCCTIeTOBAHUA —
U3y4yeHNUe JIByMepPHBIX M YCTOBHBIX pacIpefle/ieHnit Ka-
TaCTPOBBIX CTOMMOCTEN], YTO TI03BOJIAET OI[eHUTh TEeMITBI
pOCTa B pasIMyYHBIX KIacTepax 06bekToB. [lonyueHHbIe
YICTIeHHbIe pe3y/bTaThl IOKa3a/IN YMEPEHHOe YOopOoKa-
HIIe MacC-MapKeTa 3a TPeX/IeTHUI TepPIOfI, oTlepeskalolee
TeMII pOoCTa IO TOPOAy B IiefloM. B mpemmyMm-cermMeHnTe
MIPOM3OIUIN 3HAYUTETbHBIE M3MEHEHNA C TeMIIaMI po-
cTa, goxopamumu 1o 89,5 % 3a Tpu roga. Ha semenbHbIx
y4yacTKaX, TPAaHCHOPTHAs JJOCTYIHOCTb KOTOPBIX 3HAUl-
Te/IbHO Y/Iy4IlIaeTCs IPY BBEeIeHU I IUIATHBIX JOPOT, 6otee
MPEeATIOYTUTE/IbHBIM C MHBECTUIIVIOHHON TOYKY 3PEHNUA
ABIIAETCSA BO3BEJeHNe JOMOB IIpeMIyM-CerMeHTa. TpaHc-
MOPTHAas JOCTYIHOCTD ¥ HalM4YMe BCTPOEHHOTO MapKIH-
ra mpuobpeTaT pelIapliee 3HaYeHe. POCT PbIHOYHOI
CTOMMOCTH i1 0OBEKTOB Macc-MapKeTa B 30HE TPaHC-
HOPTHBIX Pa3BA30K COBPEeMEHHBIX MHQPPACTPYKTYPHBIX
[IPOEKTOB MOT OBITH BBIIIIE, OJfHAKO IIATEKECTTOCOOHBI
CIIPOC HaceleHNUsA B 3TOM CEKTOpe, MO-BUAMMOMY, Heflo-
CTaTOYeH J/IA AMHAMUYHDBIX M3MEHEHNUIT PbIHKA.
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This article examines the influence of the Western high-
speed diameter (WHSD) on the market value of residential
real estate in the Primorsky district of St. Petersburg. The
data of cadastral valuation of residential real estate of St.
Petersburg before and after the commissioning of WHSD
were used for the study. The main research method is the
study of two-dimensional and conditional distributions of
cadastral values, which allows assessing the growth rate
in various clusters of real estate. The obtained numerical
results showed a moderate rise in the price of the mass
market outpacing the growth rate of the city as a whole.
There have been significant changes in the premium
segment, with growth rates reaching 89.5 % for the three
year period. As it has been found out, on land plots,
transport accessibility of which is significantly improved
with the introduction of toll roads, the construction
of houses of the premium segment is more preferable
from an investment point of view. Transport accessibility
and availability of built-in Parking become crucial. The
growth of market value for mass-market objects in the
area of transport interchanges of modern infrastructure
projects could be higher, but the effective demand of the
population in this sector, apparently, is not sufficient for
dynamic market changes.
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C. 344-350.

Kntouesvie cnosa: MHHOBALMOHHAS JIeATENIbHOCTD, IO-
CYZJapCTBEHHOE PETy/INpPOBaHNe, Ha/IOTOBas IIO/INTHKA.

VIHHOBaIMOHHAsA [IeATe/IbHOCTbh — OCHOBA IIpOrpec-
ca B PasBUTHIX CTPAaHAX B PA3IMYHBIX cepax AesATeb-
HocTy. OmBIT 3apybOeXXHBIX CTPaH MOKa3asl, 4To A/st 0be-
CIleYeHNsI KOHKYPEHTOCIIOCOOHOCTI Ha MIUPOBOM PbIHKE
HeoOXOfMMO BHEJPATb B IPOLIECCHl Pa3BUTUA CTPAHBI
U PErMOHOB MHHOBauuy. Ha cerogHsAmHMIA TeHb 9KOHO-
Muka Poccuiickoit ®emepanum 3aBuCHMMa OT HAayYHBIX
TOCTIDKEHMIT ¥ TEXHOIOTMYECKMX IIPOPBIBOB. B pabote
TIpeNIoKeH MeTONl KOCBEHHOTO PeTy/IMpOBaHIA THHOBA-
IIMIOHHOJT TeATebHOCTH, pa3paboTaHHbI Ha OCHOBE 3a-
pybexxHoro ombiTa. [IpiMeHeHIe JAHHOTO MeTOfa MOJIO-
JKUTE/IbHO CKA3bIBAETCS Ha yBeNNYEHNY IHHOBAIYIOHHOM
aKTMBHOCTU Ha Teppuropun Poccuiickort Penepanym.

Ta6s. 8. Bubmuorp.: 9 HasB.
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Innovation activities are currently considered as the
foundation of progress in developed countries in various
fields. The experience of foreign countries has shown that
in order to ensure competitiveness in the world market, it
is necessary to introduce innovations into the processes
of development of countries and regions. Today, the
economy of the Russian Federation depends on scientific
achievements and technological breakthroughs. The paper
proposes a method of indirect regulation of innovation
activities developed on the basis of foreign experience.
Application of this method will have a positive effect on
increasing innovation activities in the Russian Federation.
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Opnosckass T. H. MeTomomornyeckue IOAXObI
K CYLIFHOCTY 9KOHOMITYECKOI 6€3011aCHOCTY METAIONN-
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Kntouesvie cnosa: sKOHOMMYECKas (e30MacHOCTb,
HOAXOMbl M CYIJHOCTh 9KOHOMMYECKON 6€3011acHOCTH
METaIo/INCa, TPAHCAUCHUIUIMHAPHO-CUCTEMHBII IIOXOI.

[IpesMeTOM UCCIEOBAHNA AB/IAETCA S9KOHOMUIECKAs
6e3omacHOCTD Meranonuca. Llenb — uccnegoBaume Teo-
PETUYECKNX IIOAXO0B K CYLIHOCTM IIOHATHS «9KOHOMM-
4eckas 6e30I1aCHOCTb» Ha YPOBHE METaIonuca Ijisi Bbl-
PabOTKM €IMHOrO IOAXOMA, [O3BOJIAIOLIET0 YCTPAaHUTh
PasHOpEeYMBbIE TPENCTABIEHNSI O TPEIMETE UCCIEN0Ba-
Hust. ViccmenoBaHHbIE HOAXOHbI K CYLIHOCTY 9KOHOMU-
4eCcKOil 6e30IIaCHOCTI U 0COBEHHOCTH ee 0becIeyeH st
Ha YpOBHE MeraIouca Mo3BoInm 060CHOBATh 1e/1eco-
06pa3HOCTb BBIOOPA TPAHCAUCHUITIMHAPHO-CUCTEMHOTO
TIO/IXOfIa TIPY MCCIEIOBAHNY SKOHOMUYECKON 6e3ormac-
HOCTHM MeTramnoyiuca. Pe3ynbraTbl MCCIeMOBaHNs, MOY-
YeHHbIE C UCIIO/Ib30BAHNEM METOJOB CYCTEMHOTO aHaIN-
3a, 06001eHNS, TOTVKM, Pa3BUBAIOT HIOIOXKEHIISI TEOPUN
9KOHOMMYECKON 6e30IacHOCTU B YacTU OOOCHOBAHMUS
HOJXOMOB K CYL[HOCTY 9KOHOMUYECKON 6e30MacHOCTI
METAIIO/IMCOB U UX CBSI3U C COBPEMEHHBIMI IPOLIECCAMU
I7106aM3a NN,

Bubnuorp.: 22 Ha3B.
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The subject of the study is the economic security of
the metropolis. The goal is to study theoretical approaches
to the essence of the “economic security” concept at the
megalopolis level in order to develop a unified approach
that will allow eliminating conflicting views concerning
the subject of research. The investigated approaches to
the essence of economic security and the features of its
maintenance at the megalopolis level made it possible to
substantiate the feasibility of choosing a transdisciplinary-
systematic approach in the study of the megalopolis
economic security. The results of the study obtained using
the methods of system-oriented analysis, generalization,
logic, develop the provisions of the theory of economic
security in terms of substantiating approaches to the
essence of economic security of megalopolises and their
connection with modern globalization processes.
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Yenauenxo H. B., FO0enxo M. H., Huxonuxuna C. A.,
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neHus 3¢ ¢exTNBHON FeATETBHOCTHIO CTPONTETbHBIX
opraHmusanmii // BecTHMK TIpaKEaHCKUX WHXKEHEepOB.
2019. Ne 6 (77). C. 358-365.

Kniouesvie cnosa: cTpouTe/IbHbIe OpraHU3alNM, 9KO-
HOMI4YecKas 3 PeKTHBHOCTD, METOAbI U3MepeHNs, Pak-
TOPHBIII aHA/INS3.

[IpencraBieHbl pe3y/IbTaThl MCCIELOBAHNA AKTyallb-
HBIX HAIIpaBJIeHUII PasBUTUA MHCTPYMEHTapus M3Mepe-
HIIA, AHA/IN3a, OLIeHKU U MOHUTOPUHIA 3KOHOMIYECKO
3P PEKTUBHOCTU CTPOUTENIbHBIX OPraHU3ALNUIL, IOBBI-
HIAIOMIMX Ka4eCTBO YIIPaBJICHNA IIPOLIeCCOM IOBBILICHIIA
addextnBHOI mestenbHOCTH. [IpeioXKeHHas cucTeMa-
TH3ALMsl METOJ0B M3MepeHUs SKOHOMUYecKoil addek-
TUBHOCTM IIO3BOMM/IA CTPYKTYPMPOBAaTh AaKTya/lbHbIe
HaIlpaB/IeHUA PA3BUTVA MHCTPYMEHTApUsA YIIpaBIeHMA
3¢ eKTMBHOI [IeATEIbHOCTBIO CTPOUTEIbHBIX OPraHU-
3alVil ¥ JOTIOJTHUTD pa3pabOTaHHBIMU B XOJe MCCIEH0-
BaHNA ONTUMM3ALMOHHBIM M HOMUCTPYKTYPHBIM METO-
mamu r3Meperns ¢ dexTnBHOCTH. B 1e/1sax moBbIIeH s
KayeCTBa M3MepeHNs U olleHKY 9 heKTUBHOCTH 060CHO-
BaHa KOHIENIMA VHTEIPaIbHOTO PeCypPCHOTO TOAX0/a K
M3MEepPEeHUI0 SKOHOMIYECKOT 3 PEeKTUBHOCTU OCHOBHOI!
HeATeIbHOCTY CTPOUTEIbHBIX OPTaHU3ANVIL. Y TOYHEH 1
TOIIOIHeH IPUKJIAHON aCIeKT pealy3alyy KOHLeIIUN
«30710TOT0 IPaBMJIa 9KOHOMUKY IPeIIIPUATUA», ABJIAIO-
I[ETrOCs COCTAaBHBIM 37IEeMEHTOM Pa3BUTHA MHCTPYMEHTa-
pust oreHKY 3P PEKTUBHON AEsITeIBHOCTHI0 CTPOUTEND-
HbBIX OpraHu3an .
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The article presents the results of the study of current
trends in the development of tools for measuring,
analyzing, evaluating and monitoring the economic
efficiency of construction organizations that improve
the quality of management of the process of increasing
effective performance. The proposed systematization of
measurement methods of economic efliciency allowed
structuringthe currently existent trendsin the development
of the construction company management tools enriching
them with optimization and poly-structural methods
of measuring the company performance worked out in
the course of the study. In order to improve the quality
of measurement and evaluation of effectiveness, there
has been substantiated the concept of integral resource
approach to measuring the economic efficiency of the
major activities of construction organizations. The applied
aspect of implementing the «golden rule» of company
economy concept, which is considered to be integral part
of developing the tools for evaluating the construction
organization efficient operation, has been specified and
refined.
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Kniouesvle cnosa: cyObeKThl IPeNIPUHIMATENbCTBA,
VIHHOBalLlMOHHAA
YeCKIIT KOMIIIEKC, 4e/IOBEYEeCKNUII KallUTas, SKOHOMUKA
3HAHMIL.

VccnenyoTcst ocHOBHBIE (PaKTOPBI M YC/IOBUA obecIe-
YeHMA BOCIPOU3BOACTBEHHOIO IIPOLiecca YeloBeYecKoro
KallMTaja B CTPYKType MHHOBAIVIOHHOI 3KoHOMMKM. Ha
OCHOBE UCCTIEOBAHNIT BOCIIPOU3BOACTBEHHBIX IIPOL[ECCOB
HAKOIUICHNS 4e/IOBEYeCKOTro KalliTala Ha3BaHbl YCIIOBUA
U (paKTOpBI, 0OecIIeunBaoLIVe CKOPOCTb POCTA YeJIoBede-
CKOTO KaIlUTana B IIPeIIPUHIIMATENIbCKON Cpefe MHHOBA-
LVIOHHO 5KOHOMMKI. YenoBedecKmil KaluUTajl, IpeTep-
neBas M3MEHEHM)A, BOIUIOIIAETCA B KAa4eCTBEHHO HOBBIE
CPefCTBa TPYAA, IPUCYTCTBYeT Ha BCEX YPOBHAX BOCIIPO-
M3BOZCTBEHHOro Iporecca. OFHOBpEMEHHO 3HAHUSA —
3TO pecypc, mpenMeT 1 GaKTop TPYAa, T. €. COBOKYIIHOCTh
0a30BBIX YCIOBMII BOCIIPOM3BOJCTBEHHOIO IIPOLECCa.
B 3axmoueH1e aBTOp Ha3bIBaeT OCHOBHBIE (haKTOPBI M HO-
BbIe COLMATbHO-9KOHOMIYECKYIe YCIOBYA, BAUAIONINE Ha
3¢ dekTUBHOCTD POPMUPOBAHNS YETOBEYECKOTO KaluTa-
J1a B CTPYKTYpe MHHOBAI[VIOHHOI S9KOHOMUKIL.

Bbubmuorp.: 22 Ha3B.
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The article deals with main factors and conditions of
ensuring the reproduction process of human capital in
the structure of the innovation economy. On the basis
of research of reproduction processes of human capital

accumulation, the conditions and factors providing the
speed of human capital growth in innovative economy
are specified. Human capital, undergoing changes, is
embodied in qualitatively new means of labour, it is
present at all levels of the reproductive process. At the
same time, knowledge is considered as a resource, subject
and factor of labour, combining a set of basic conditions of
the reproduction process. In conclusion, the author names
the main factors and new social-economic conditions
influencing the efficiency of human capital formation in
the structure of innovative economy.



