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Epemeesa A. @., /laspos JI. I1. IlepcneKTUBHBIE Tie-
mexopnHbie myTn CaHkr-IleTep6ypra: ckBo3h KBapra-
JIBI, BONb Habepe>KHbIX // BeCTHMK Ipa’kmaHCKMUX UH-
»KeHepoB. 2017. Ne 6 (65). C. 5-17.

Kntouesvie cnosa: ucropmueckust uentp CaHKT-
[Tetep6ypra, HelIeXOHbI TOPOJ, MHTEHCUBHBI Tpa-
(YK, IPOXOIHBIE [BOPHI, HaOepe>KHBIE.

PaccmarpuBaroTcs BO3MOXXHOCTU YIyYIIEHUA KM3-
HU IIIIeXONOB B crenuduyecknx ycmoBuax CaHKT-
[Terep6ypra. IloguepkuBaeTcst 060CTpeHMEe MpPOOIEMBI
B CBA3Y C YCMIMBAIOLIEIICS aBTOMOOMIN3aIell roposa.
I[Ipenno>keHbl HAaIIpaB/IEHNA 110 YTy YIIEHNIO IeIIeX0THO
MHQPACTPYKTYPBI JJIA [BYX PasIM4HbIX CUTYaLIMIL: YUY
u HabepexxHbIX. CrcTeMa IIPOXOFHBIX ABOPOB, XapaKTep-
Hasg JJIA LieHTpa TOpPOfia, paccMaTpMUBaeTCs KaK MOJeNb
HeIIeXOAHbIX IIyTell, OTHE/ICHHBIX OT Ieperpy>KeHHBIX
TpaHcropToM ymui. OTMedaeTcs, 4TO CYLIeCTBYIOLlee
TPaH3UTHOE aBTOMOOWIBHOE ABIDKEHME II0 Habepex-
HBIM He II03BOJISIET B JO/DKHON Mepe MCIIONb30BaTh Xy-
TIOKECTBEHHBIII NMOTEHLMAN peK M KaHajoB. [lokasaHbl
BO3MOXXHOCT OPraHM3alMM IIPOTY/IOYHBIX TTeIIeXONHBIX
Tpacc BRonb HabepexxHbix HeBbl Ha ypoBHe Geperosoir
OpOBKI.

Vin. 12. Bubnmorp.: 19 Hass
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Eremeeva A. E, Lavrov L. P. Prospective pedestrian
paths in Saint-Petersburg: through neighborhoods,
along the embankments. Vestnik grazhdanskikh
inzhenerov - Bulletin of Civil Engineers, 2017, no. 6 (65),
pp. 5-17.

Keywords: historical center of Saint Petersburg,
pedestrian city, intensive traffic, double-exit courtyards,
embankments.

The article deals with the problem of improving
the life of pedestrians in the specific conditions of
Saint-Petersburg. The authors emphasize the problem
aggravation resulting from the increasing automobilization
of the city. Some options for improving the pedestrian
infrastructure for two different situations, namely, for
streets and for embankments, are proposed. The system
of pedestrian communications through double-exit
courtyards typical for the center of the city, is considered
as a model of pedestrian paths separated from the streets
congested by transport. It is pointed out that the existing
transit motor traffic along the embankments does not
allow a proper use of the artistic potential of the rivers and

canals. The possibilities of organizing pedestrian paths
along the embankments of the Neva River at the level of
the waterside edge are shown.

YIIK 72.021.2

DOI 10.23968/1999-5571-2017-14-6-18-24

JKemxos E. B. BoccosgaHue OCHOBHBIX 00BEMHO-
IVTAHMPOBOYHBIX IAPAMETPOB YTPAaueHHOIrO Yycameo-
HOT0 KOMIUIEKCA ¢ MCHOIb30BaHMEM reomH(popMam-
OHHBIX ¥ rpaduyecKux nporpamm // BecTHuk rpaxpan-
CKUX MHXeHepoB. 2017. Ne 6 (65). C. 18-24.

Kntouesvie cnoéa: KOMIIbIOTEPHOE MOJENMPOBAHMUE,
BOCCO3JIaHVle yTPa4eHHOr0, ToOMelnybs ycaboa, Kasan-
CKast TyOepHus.

Ha npumepe yrpadeHHOro ycage6HOro aHcaMO1A 1o-
memnka B. B. O6yxoBa B cenme Kypanoso Bepxueycmon-
CKOTO paiioHa pecny6muky TaTapcran pemraercs 3ajada
BOCCO3JaHNUsI 00BEMHO-IPOCTPAHCTBEHHON OpraHu3a-
LMY IOMeIuYbeil ycagbObl B CTPYKTYpe COBPEMEHHOTO
HAacCeJIeHHOro MyHKTa. JI/1A pelleHus IOoCTaBIeHHOM 3a-
Hauy OblTa IpeljIo’KeHa IIMPOKO M3BECTHASA METOAMKa
MOJIeNMPOBaHsI HEOOMBIINX TPALOCTPOUTENIBHBIX I ap-
XUTEKTYPHBIX aHCaMOJIell ¢ MCIOIb30BaHMeM a3podoTo-
CHUMKOB ¥ TpaMIecKux KOMIIBIOTEPHBIX PELaKTOPOB.
[Torry4yeHHBII MaTepyuas I03BOINII OTIPEAeIUTD MATHO 3a-
CTPOJKM yCafieOHOrO KOMIUIEKCa, @ TaKKe 0COOEHHOCTH
MCIIONb30BAHMS BOGHBIX PeCypcoB 1 maHzamadTa B opra-
HU3AL[IV 9KOHOMIY YCaAbOBbL.

Vn. 6. Bubnmorp.: 9 HasB
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Zhemkov E. V. Recreation of basic space-and-
planning parameters of the lost manor complex with
the use of the GIS and graphic programs. Vestnik
grazhdanskikh inzhenerov - Bulletin of Civil Engineers,
2017, no. 6 (65), pp. 18-24.

Keywords: computer simulation, re-creating of the lost,
manor complex, Kazan province.

The article presents the results of research aimed at
solving the task of re-creating the space-and-planning
design of lost country estates within the structure of
modern settlements, which has been done on the example
of the lost manor ensemble built for the landowner
V. Obukhov in Kuralovo village, Verkhneuslonsky
district, Tatarstan. For solving the set problem, a well-
known methodology of computer simulation of small
town-planning and architectural ensembles is offered
with the use of aerial photographs and graphic computer
editors. The data obtained allowed to identify the building
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footprint of country estate complex development, as well
as the features of the water resources and landscape usage
in the estate economy organization.

YK 725.643
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Jlaspos JI. II., Kpacnononvckuti A. ., Monomko-
6a E. I Bpanamayapsl B naHmmadTe MCTOPMIECKOTO
appa Cankr-IletepOypra // BecTHUK rpakgaHCKMX MH-
»KeHepoB. 2017. Ne 6 (65). C. 25-37.

Kntouesvie cnosa: apxuTeKTypHOe Haclefiue, peryim-
pOBaHNMe 3acTpPOIKNM, OpaHAMaysIpbl, MOHYMEHTA/IbHAsI
JKVIBOIIVCH.

[TopHMMaIOTCA BONPOCHI, CBA3AaHHbIE C IOMIBITKAMM
PacrpoCTpaHUTh IPAKTUKY POCINCH OpaHAMayspoB
Cankr-Tlerepbypra. PaccmarpuBaioTcst mosmmum Ipu-
YaCTHBIX K 9TOMY CTOPOH, OCBEIaeTCs OIBIT POpPMUPO-
BaHM:A IPOM3BENeHMII MOHYMEHTATbHOTO MCKYCCTBA C
UCIIONIb30BAHNEM IIOBEPXHOCTU OpaHAaMayspos. Kpuru-
4eCKI OLIeHMBAIOTCS IpUMepbl 0popMIIeHNst OpaHaMay3-
POB B COBPEMEHHOJI IIPAaKTHKe PEKOHCTPYKIMN VICTOPH-
YeCKOTO Hac/Iefusl.

Vin. 12. Ta6n. 1. Bubnuorp.: 22 Ha3B.
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Lavrov L. P, Krasnopolskiy A. E Molotkova E. G.Fire
walls in the landscape of the historic nucleus of Saint-
Petersburg. Vestnik grazhdanskikh inzhenerov — Bulletin
of Civil Engineers, 2017, no. 6 (65), pp. 25-37.

Keywords: architectural heritage, building regulation,
fire walls, monumental art.

The article raises issues related to the attempts to extend
the practice of painting fire walls in Saint-Petersburg. The
attitudes of the parties involved in this sphere are revealed,
the existing experience in the monumental art work
formation using the surface of fire walls is highlighted.
Some examples of using fire walls in modern practice are
critically assessed.

VK 711.4:728.03
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Heyen Tan Xrou. Tunmonorns TpaguiOHHBIX >KMIBIX
momoB IOro-3amaguoit o6nactu BreTrnama // BecTHuxk
IPaXJaHCKUX MHXXeHepoB. 2017. Ne 6 (65). C. 38-45.

Kntouesvie cnosa: TpagUIIOHHBLI XuUoit oM, I0ro-
3amajgHas o6nacTh BheTHaMa, fenbra MeKoHra.

PaccmarpuBatorcst GakTopsl, BMsoOmye Ha GopMu-
pOBaHuUe 1 OIpefie/ieH e TUIIOB TPAAVIIMOHHBIX YKMIbIX
moMoB B ycnoBuax Oro-3anagHoit obmactu BbeTHama.
Vccnenyercs mapagurmMa TpagyIMOHHOTO JKMJIOTO TOMa
KaK MCXOfHas 6asa [ii COBPEMEHHOTO Pas3BUTHs TUIIOB
CE/IbCKUX U IIPUTOPOJHBIX XKUJIBIX JJOMOB B YCJIOBMSIX Me-
HSIOIIETOCS MECTHOTO K/IMMaTa.

Wn. 2. bubnmorp.: 17 Ha3s.
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Nguyen Tan Huy. Typology of traditional residential
houses in the southwestern region of Vietnam. Vestnik
grazhdanskikh inzhenerov - Bulletin of Civil Engineers,
2017, no. 6 (65), pp. 38-45.

Keywords: traditional residential house, southwestern
region of Vietnam, Mekong Delta.

The article is devoted to the research on the factors
that have influence on the formation and definition of
traditional residential houses in the southwestern Vietnam.
The author studies the paradigm of traditional residential
houses in the southwestern region development history
that is regarded as an initial foundation for the current
development of rural and suburban residential houses’
types in connection with the ongoing evolution of local
natural conditions.

YIK 72.03

DOI10.23968/1999-5571-2017-14-6-46-54

Canpukuna H. C. CBepAIOBCKMIT KOHCTPYKTUBU3M
C. B. Kamaumnckoro. Yactp 2: IIpoexTt 3acTpoiikm
KBapTana «YpanbCKuii cienuamicT», 1932 r. // Becthuk
TPaXFAHCKUX MHKeHepoB. 2017. Ne 6 (65). C. 46-54.

Kntouesvie cnosa: apxmrexTypa, KOHCTPYKTUBU3M,
I. CBepamoBck, apxurekrop C. B. Kamaumuckuii, apxu-
TeKTYPHBIJ IPOEKT, IPOEKT 3aCTPONKM KBapTasa.

B 1930-1932 rr. C. B. KanaunHckuit paspabaTbiBaeT
NIPOEKT 3aCTPONIKM KBapTala «YPaJbCKUI CIIELMAIUCT»,
KOTOPBIII JOJDKEH ObI IPOLOKNUTh KOMIUIEKCHOE OCBOE-
Hue teppuropuii I. CBepAIOBCKa M MOAJEP)KaTh Ipajio-
CTPOUTENIbHYI0 KOMIO3VIVOHHYI0 WUMEI0 JIeTeHIapHO-
ro aHcaM6ys «ropopka 4ekucroB». CraTbs IOCBALIEHA
PAcCMOTPEHMIO M AaHA/IN3Y JAHHOTO IPOEKTa 3aCTPOIIKM
kBapraja. IIy6MMKyIOTCs HOBbIe CBeJEHMs [0 UCTOPUM
ApXUTEKTYPbI COBETCKOTO Nepuofa I. CBepAIoBCKa.

V. 7. Tabn. 1. bubmuorp.: 7 Ha3B.
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Saprykina N. S. Constructivism of the architect
S. V. Kapachinsky of the Sverdlovsk period. Part II.
The «Ural Specialist» project of residential quarter
development, 1932. Vestnik grazhdanskikh inzhenerov -
Bulletin of Civil Engineers, 2017, no. 6 (65), pp. 46-54.

Keywords: architecture, constructivism, Sverdlovsk,
the architect S. V. Kapachinsky, architectural design,
residential quarter development project.

In the 1930-1932-s., the architect S. V. Kapachinsky
was in charge of the «Ural Specialist» project which was
intended to continue the residential area development of
Sverdlovsk and provide a further support of the town-
planning composition idea of the «Town of Chekists», a
legendary ensemble in the city. In the article, the project
created by the architect S. V. Kapachinsky is considered
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Pegpepamei

and analyzed. The authors offer some new information
about the Soviet period architecture in Sverdlovsk.

YK [711.4.03:711.4-16](470.23-25)"1837/1900”
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Cemenyos C. B. Cankr-IletepOypr B KOHIe
XIX Beka: CTUXMITHOE pa3BUTHE JIM COXpaHeHle
TPaguIMii aHCAaMONEeBOro pelIeHus IPagoCTPOUTEND-
HOJI cpepbl // BecTHUK rpa’k[JaHCKMX MHXXeHepoB. 2017.
Ne 6 (65). C. 55-64.

Kniouesvte cnosa: Cankr-IletepOypr, Tunonorus 3sa-
CTPOJIKV TOPOZA U IPUTOPOIOB, «IIPOEKTHI YPEryINpoBa-
HIIS1», CTWIMCTIYECKOe pasHoobpasue cpelbl, aHcaMOie-
BO€E EIMHCTBO I'PAZOCTPOUTEIHHON CYCTEMBI.

PaccMoTpeHbI 0COOEHHOCTH Pa3BUTUS IPATOCTPOU-
tenpHOI cuctembl Caukr-Iletepbypra — Ilerporpaza
B KoHILle XIX Beka, IpoBeJieH aHa/IN3 MAacCOBOTO CTPOMU-
TEeJIbCTBA B PAa3HBIX CPEJOBBIX 30HAX, BBIAB/IEHO Pas3HO-
obpasie CTMIMCTUYECKUX MOAXOM0B B (opMMUPOBAHUM
06/1MKa 3[aHWUIT U COOPY>KEHUIT IPU efUHCTBE OOIINX
IPajlOCTPOUTENIbHBIX NPUHIVIIOB (POPMUPOBAHNA BCel
CTPYKTYPbI TOPOJa ¥l HIPUTOPOJIOB B LIEJIOM.

Bubmuorp.: 17 Ha3s.

DOI 10.23968/1999-5571-2017-14-6-55-64

Sementsov S. V. Saint-Petersburg at the end of the
XIX century: spontaneous development or preserving
traditions of town-planning environment ensemble
solution. Vestnik grazhdanskikh inzhenerov - Bulletin of
Civil Engineers, 2017, no. 6 (65), pp. 55-64.

Keywords: Saint-Petersburg, typology of the city and
suburbs' urban development, «projects of adjustment»,
stylistic variety of the environment, ensemble unity of
town-planning system.

The article deals with the features of town-planning
system development of Saint-Petersburg — Petrograd at
the end of the XIX century. There has been carried out an
analysis of mass construction in different environmental
zones. The author reveals a variety of stylistic approaches
in formation of buildings' and constructions’ images
typical for the period, with the unity of the general town-
planning principles of the whole structure formation of
the city and the suburbs being preserved.

YK 69.059.3

DOI 10.23968/1999-5571-2017-14-6-65-70

ITasnos B. B., Xopvkos E. B. BoccTraHOBIeHMe pa6o-
TOCIIOCOOHOCTY KaMeHHBIX apoOK M CBOJOB // BecTHMk
IPaXJaHCKUX MHXeHepoB. 2017. Ne 6 (65). C. 65-70.

Kniouesvie cnosa: apka, CBOJI, pacTBOPHBIII LIIOB, yITIe-
BOJIOKOHHbIE MaTepyasbl, BHELIHUIT BUJ, YCUICHIE.

[TocraBmeHa Ijenb paspaboOTaTb HOBbIE KOHCTPYK-
TUBHO-TEXHOJIOTMYECKIe PelIeHNs 110 BOCCTaHOB/ICHUIO
PaboTOCIIOCOOHOCTU TMOBPEX/EHHBIX U HEMOBPEXJIeH-

HBIX KAMEHHbIX CBOJYATBIX MIEPEKPBITHIL U apoK. Paccma-
TPUBAIOTCA CYLIECTBYIONIE METOAbI YCUIEHUs M HOBBIE
TeopeTndecKne pa3paboTKM METONOB YCUIEHUSA KaMeH-
HBIX apOK U CBOJOB C COXpaHEHMEM MX BHELIHETO BUJIA,
C UCTIONIb30BaHMEM CTA/IbHBIX M KOMIIO3UTHBIX MaTepua-
noB. IIpenioxkeHHbIe METO/IbI YYUTBIBAIOT JNEICTBUTENb-
HYIO paboTy PacHOpPHBIX CHCTEM, YTO MO3BOJLAET 3HAYUM-
TEeJIbHO CHUSUTDb MAaTepPUaTOeMKOCTb METOMIOB yCU/IEHNSA
10 CPaBHEHUIO € aHaoraMu. Takke HEKOTOpbIE U3 IIPef-
JIOKEHHBIX METOOB YCUIE€HMA HO3BOJAIT COXPAHUTD
BHEIIHWIA BUJ, yCU/IMBAE€MbIX KOHCTPYKIIMIA.
V. 9. Bubnmorp.: 10 HasB.

DOI 10.23968/1999-5571-2017-14-6-65-70

Pavlov V. V., Khor 'kov E. V. Structural rehabilitation
of masonry arches and vaults. Vestnik grazhdanskikh
inzhenerov - Bulletin of Civil Engineers, 2017, no. 6 (65),
pp. 65-70.

Keywords: masonry arch, vault, mortar joint, carbon
fiber materials, appearance, reinforcement.

The present research is aimed at development of new
methods for strengthening of damaged and not damaged
masonry vaults and arches. Currently existing methods
of reinforcement and new theoretic insights into the
methods of strengthening of masonry arches and vaults
with preservation of their appearance and application
of steel and composite materials are highlighted. The
proposed methods take into consideration the real work
of spacing systems, which allows considerably cutting the
specific consumption of materials used for strengthening
in comparison with analogous methods. Some of the
proposed methods of strengthening allow preserving the
appearance of the reinforced structures.

YIK 624.046.5

DOI 10.23968/1999-5571-2017-14-6-71-78

Paoaiikun O. B. K moctpoenuro guarpamm gedop-
MUpOBaHNs (OeTOHAa HPY OZHOOCHOM KpPaTKOBpeMeH-
HOM PACTSDKEHUU/CKATUM ¢ nmpuMeHeHueM pmedop-
MaIJIOHHOTO KpuUTepusA MOBpexxgaeMocTn // BecTHmx
TpaXXAHCKUX MH>KeHepoB. 2017. Ne 6 (65). C. 71-78.

Kntouesvie cnosa: >xeme3006eTOH, HaKOIIEHME IIO-
BpeX/eHull, auarpamma gedOpMUpPOBaHNs, OFHOOCHOE
PacTsDKeHNMe U CKATIE, U3TOAEMBbIIT 9TEMEHT.

PaspaboTaHbl HOBbIE BHIPKEHMS IS OTIMCAHNS JTNa-
rpamm pedopmupoBanus 6eTOHa IIPU OFHOOCHOM KpaT-
KOBPEMEHHOM DPACTAKEHUN/CKATUY C MCIIOIb30BaHMEM
TIOJIOYKEHMII TEOPUM HAKOIUIEHUA IOBPEXEHUI, OTHO-
CSIIENCST K MEePCIeKTUBHOMY HAIIPABJIEHMIO [JIST OIINCa-
HVISI IIPOLIECCOB PA3PyIIEHNsI CTPOUTEIBHBIX MaTEPUATIOB
M KOHCTPYKLMIT U3 HUX, 3TO JOCTUTHYTO BBELEHMEM B
3aBUCUMOCTH «0 — €» [eOPMALMOHHOTO KPUTEPUs IT10-
BpexxpaeMocti. IIpoBefeHa NpOBEpKa [OCTOBEPHOCTH
[IO/TyYaeMBbIX 110 AMATPAMMHOMY METOJY C JCIIO/Nb30Ba-
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HIEM IIPEJIOKEHHbIX AMarpaMM pPe3ylbTaToB Ha IIPU-

Mepe 1M3rubaeMbIx OETOHHBIX U >KelIe300eTOHHBIX 3JIe-

MeHTOB. [[/IsT 9TOTO BBIIOHEHO CPaBHEHNE MOMEHTOB

TpeuHoo6pasoBanys Mcrc 1 pa3pyIuaolyx MOMEHTOB

Mult, Beruncnenubix no meroguxke CHull 2.30.01-84%,

IPYHATOIL 32 9TA/IOHHYIO, U 110 IIPefiTaraeMoMY HOAXOxY.
Vin. 2. Tabn. 1. Bubnuorp.: 13 Ha3B.

DOI 10.23968/1999-5571-2017-14-6-71-78

Radaikin O. V. About construction of concrete
deformation diagrams at uniaxial short-time tension/
compression with the use of the damage deformation
criterion. Vestnik grazhdanskikh inzhenerov - Bulletin
of Civil Engineers, 2017, no. 6 (65), pp. 71-78.

Keywords: reinforced concrete, damage accumulation,
stress-strain diagram, uniaxial tension and compression,
bent element.

The paper offers developed expressions for describing
concrete deformation diagrams at wuniaxial short-
time tension/compression using the theory of damage
accumulation related to the perspective direction
for description of damage processes taking place in
building materials and constructions. It is reached by
introducing the deformation criterion of damageability
to the dependences «o - e». The reliability of the results
received by the diagram construction method has been
checked on the example of some bent concrete and
reinforced concrete elements. There has been carried
out a comparison analysis of the Mcrc crack formation
moments and the Mult damage moments calculated by
the technique according to the SNiP (Construction Norms
and Regulations) 2.30.01-84* accepted as the standard
and according to the proposed approach.

YK 539.3, 692.44, 624.042.41

DOI 10.23968/1999-5571-2017-14-6-79-89

Cumnukosa V. C., Cemenos A. A. HampskeHHO-
nedopMUpOBaHHOE COCTOSAHYE KYNO/Ia IIPH IBYX Bapu-
aHTaxX y4yeTa BeTPOBOIl Harpysku // BecTHUK rpax/jaH-
CKUX MHXeHepoB. 2017. Ne 6 (65). C. 79-89.

Kniouesvie cnosa: 060/m0YKM, BeTpoBas HArpyska,
cxeMa IPWIOXKEHMsI HarpPysKy, HaIpsDKeHHO-TedopMim-
POBAaHHOE COCTOsIHME, IPOEKTUPOBaHNME KYIIO/Ia, CTaTy-
YeCKMI pacyer.

[TpoBogmTcst aHamM3  CYLIECTBYIOIINMX  METOMUK
ydeTa BeTPOBOI HArpys3Ku IpM pacyeTe HAIpsKeHHO-
IebOopMMUPOBAHHOTO COCTOSIHM Kymonma. Paccmarpusa-
1oTcsa Metopuka CIT 20.13330.2011 «Harpysku u Bospeii-
cTBUs» U MeTofiuKa B. B. TopeBa, npenioskeHHas B cIipa-
BOYHIMKe «CTpOUTENbHbIE KOHCTPYKIUI», T. 2: «MeTai-
y4YecKye KOHCTPYKIVY». [10 HUM BBIIIOJTHAIOTCSA pacyeT
BETPOBOII HATPY3KM M UCCAENOBaHUE HAMpPSHKEHHO-
IedOopMUPOBAHHOTO COCTOSHNUA /L pean3yeMoro B Ha-
CTOSIIIMIT MOMEHT IIPOeKTa KyTosa TocTuHuIb! «CaHTa-

Mapus» B . brarosemencke. IIposogurcss cpaBHUTEND-
HBIJI aHa/IN3 Pe3yNbTAaTOB PACYETOB IJIA OINpefeNeHNs
Hambomee TOYHOI U3 MeTopmk. Kpome Toro, mis aTmx
METOAMK NPUBOJATCSA TOJA MepeMellieHNI B I0KalTbHOM
cucTeMe KOOPAMHAT, @ TAKXKe COOTBETCTBYIOLINE MM 101
I7IaBHBIX M KacaTeIbHbIX HaIPsKEHMUIL.

V. 9. Tab. 2. Bubmuorp.: 26 Hass.
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Sitnikova I. S., Semenov A. A. Stress-strain state of
the dome taking into account two options of wind load.
Vestnik grazhdanskikh inzhenerov - Bulletin of Civil
Engineers, 2017, no. 6 (65), pp. 79-89.

Keywords: shells, wind load, load application scheme,
stress-strain state, dome design, static calculation.

In the paper, an analysis is made of existing methods
for calculating the wind load when calculating the stress-
strain state of the dome. Two methods are considered
in detail: the procedure of SP 20.13330.2011 “Loads and
effects”, and the method of V. V. Gorev, proposed in the
reference book “Building Constructions’, V. 2: “Metal
Constructions”, valid at the time of the study. For both
methods, the wind load is calculated and the stress-strain
state is analyzed for the currently implemented project of
the Santa Maria dome in Blagoveshchensk. A comparative
analysis of the results of calculations is carried out to
determine the most precise of the methods. Besides, for
these two methods considered, the displacement fields
in the local coordinate system are given, as well as the
corresponding fields of principal and tangential stresses.

YK 624.04:[624.042.7+699.841]
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Bonoapes []. E. Biusinue 3KCIEHTPUCUTETA MEKIY
IIEHTPOM KE€CTKOCTH ¥ IIEHTPOM MaCC CeliCMON30NNPO-
BaHHOTO COOPY>KEHU: Ha ero KPyTWIbHbIe KomeOaHus
IIpU ceiicMMU4YecKoM Bo3sfaelicTBuM // BecTHUK rpakjaH-
CKUX MHXeHepoB. 2017. Ne 6 (65). C. 90-94.

Kntouesvie cnosa: MasTHUKOBasA CUCTEMA CEICMOU30-
JIALVIN, CITyYaifHBIN SKCIEHTPVCUTET, LIEHTP KeCTKOCTH,
LEHTP Macc, KPYTUIbHBIe KOTTeOaHM!s, CeiCMOOIIOPEIL.

B cnydasx, xorja LIEHTp MacC M IEHTP >KeCTKOCTHU
COOpPY>KeHMsI He COBIAfIaloT, IPU CENICMUYECKOM BO3-
JeICTBUM BO3HUKAIOT JIOTIOJIHUTENbHBIE CeiCMUYeCcKue
CWJIbI, KOTOpble BBI3BIBAIOT KPYTWIbHbIE KO/MeOaHMA
coopyxenns. JlaHHble 9(eKTbl BeNyT K YBEIMYCHNIO
YCKOpEHUIT B YITIOBBIX 9/IeMEHTaX COOpy»xeHus [1] 1, kak
CTIefiCTBIE, CHIDKAIOT 3 PeKTNBHOCTD CENICMOU3OTIALIUN
[11], BbI3bIBas MONONHUTE/IbHbIE HAIPSDKEHMA B KOH-
cTpyknysax. IlpencraBieHbl pesynbTaThl MCCIEOBAHUA
BIIMAHMA 3KCLEHTPUCUTETA Ha BEIMYMHY BO3HUKAOLINX
YCKOPEHMII B YITIOBBIX TOYKAX B CEMICMOM30/IMPOBAHHOM
COOPY>KeHM! Ha MAaATHMKOBBIX OIOPax.

V. 6. bBubnmorp.: 11 HasB.
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Bondarev D. E. The influence of the eccentricity
between the rigidity center and the mass center of the
seismic isolated structure on its torsional oscillations
under seismic impact. Vestnik grazhdanskikh
inzhenerov - Bulletin of Civil Engineers, 2017, no. 6 (65),
pp- 90-94.

Keywords: pendulum seismic isolation system,
accidental eccentricity, rigidity center, mass center,
torsional oscillations, seismic bearings.

Whenever the rigidity center does not coincide with
the mass center of the structure, at seismic impact, there
may emerge additional oscillation forces in the structure
which cause torsional oscillation. Such effects increase
accelerations in angular elements of the structure [1]
and, consequently, decrease the effectiveness of seismic
isolation system [11], causing additional stresses in the
structure. The author presents the research results of the
influence that the eccentricity has on the acceleration
value in angular points in the structure protected with
a pendulum seismic isolation system.

YIK 539.3+539.4+539.5

DOI 10.23968/1999-5571-2017-14-6-95-101

Iypvesa I0. A. BHenleHTpeHHOe CKaTue Kene3obe-
TOHHOTO CHMMETPMYHO apMUPOBAHHOTO CTEPKHA C
yYeToM HenMHeiTHoil monsydyecTu GeToHa // BecTHux
TPaXJAHCKUX MHXXeHepoB. 2017. Ne 6 (65). C. 95-101.

Kntouesvie cnosa: HenmmHelHasA MON3y4ecTb, BHEIEH-
TPEHHOE CXKATIE, )Ke/Ie300e TOHHBIIT CTEeP>KEHb.

[TpencTaBneHo pelleHMe 3afauy O BHEIEHTPEHHOM
CKaTUM Kee300eTOHHOTO CUMMETPUYHO apMUpPOBaH-
HOTO CTep)KHA MPAMOYTONbHOTO MOMEPEYHOro CedeHNUs
C MIOMOII[BIO TIPE/IOKEHHOI paHee aBTOPOM TeOpUM He-
JIMHEITHOM non3ydecTy 6eToHa. CliellaH aHaIM3 Iepepac-
TIpefie/ie s HalpsDKeHMI B CeYeHNM B IIpoliecce Heml-
HEJHOJI ITO/I3Y4eCTH.

Vin. 11. Bubnmorp.: 12 HasB.

DOI10.23968/1999-5571-2017-14-6-95-101

Guryeva Yu. A. Eccentric compression of
symmetrically reinforced concrete bar with due account
for nonlinear creep of concrete. Vestnik grazhdanskikh
inzhenerov - Bulletin of Civil Engineers, 2017, no. 6 (65),
pp- 95-101.

Keywords: nonlinear creep, eccentric compression,
reinforced concrete bar.

The paper presents a solution of the problem of
eccentrically compressed symmetrically reinforced
concrete rectangular cross-section bar through using the
theory of non-linear creep of concrete previously proposed
by the author. The analysis of stresses' redistribution in
the bar cross-section in the process of non-linear creep is
made.

YK 539.3

DOI 10.23968/1999-5571-2017-14-6-102-106

Kaean-Posenygetiz /1. M. BpraucieHne mepemerne-
HUIT B IPOCTBIX paMaX MHTerpuposBaHueM nuddepen-
IUATbHOTO ypaBHeHMA u3rm6a// BecTHUK rpaxpaH-
CKUX MHXXeHepoB. 2017. Ne 6 (65). C. 102-106.

Kniouesvte cnosa: ynpyrre pamsl, auddepeHnnamb-
HOe ypaBHeHue 13T10a, BEIYIC/ICHNE TTepeMelleHIIL.

K pacuery nmepemenienniti B paMe IpUMeHAETCA Nps-
Moe MHTerpupoBaHye auddepeHINanbHOrO ypaBHeHNs
usruba. Ilpemmaraercss yHmoOHbBII IIpuUeM COMpPsKEHMA
pelleHnit A OT/IeNbHBIX CTEeP)KHell B y3/1aX, 4TO fie/laeT
BBIYMC/ICHNUA IPOCTHIMIUL.

Vn. 3. Bubnuorp.: 7 HasB.

DOI 10.23968/1999-5571-2017-14-6-102-106

Kagan-Rosenzweig L. M. Calculation of displacements
insimple frames by means of integration of the
differential bending equation. Vestnik grazhdanskikh
inzhenerov - Bulletin of Civil Engineers, 2017, no. 6 (65),
pp- 102-106.

Keywords: elastic frames, differential bending equation,
displacement calculation.

Direct integration of the differential bending equation
is used to calculate displacements in simple frame's
cross-sections. An easy-to-use way for conjugating of
solutions for individual rods is proposed, which makes
the calculation simple.

YK 539.3+624.014

DOI 10.23968/1999-5571-2017-14-6-107-113

Kontowkos B. B., Bradumuposa E. V1. AHanus u npo-
THO3 YCTOWYMBOCTM CKIOHAa B IPUPOJHOM COCTOA-
HMI, HA CTPONTENbHBIIi M 3KCITyaTallMOHHBIIi IIepuo-
mbl // BecTHUK rpaKIaHCKUX MHKeHepoB. 2017. Ne 6 (65).
C.107-113.

Kniouesvle cnosa: o61mas ycTONYMBOCTD CKIOHA, CTPO-
UTENbHBIN Y 9KCIITyaTallVIOHHbIN EPUOJBL.

[IpuBenen npumep ompefeneHns obIeil YCTONINBO-
CTM CKJIOHA B IIPMPOJIHOM COCTOSTHMM, A TAK)Ke Ha 3Tamax
CTPOUTENBLHOTO M 3KCIUTyaTallMOHHOTO nepuofnos. Ipo-
aHAM3MPOBAHBI PE3y/IbTAaThl YMCTEHHOTO MOJENMpOBa-
HUA U IPOBEPOYHBIX aHAIUTMYECKMX pacyeToB. [laHbI
PEeKOMEHALMN TI0 00eCIeUeHNI0 YCTOIYMBOCTY CKIIOHA
Ha IIepMOJibl CTPOUTENbCTBA U SKCILTyaTALI M.

V. 4. Tabn. 1. Bubmuorp.: 8 Hass.

DOI 10.23968/1999-5571-2017-14-6-107-113

Konyushkov V. V., Vladimirova E. 1. Analysis and
forecasting of the slope stability in natural conditions
for construction and operation periods. Vestnik
grazhdanskikh inzhenerov - Bulletin of Civil Engineers,
2017, no. 6 (65), pp. 107-113.
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Keywords: overall stability of the slope, construction
and operational periods.

The article provides an example of assessing the overall
stability of the slope in natural condition, as well as at all
the stages of construction and operational periods. The
results of numerical simulation and testing analytical
calculations are analyzed. Recommendations for ensuring
the slope stability at all periods of construction and
operation are offered.

YK 624.131.15

DOI10.23968/1999-5571-2017-14-6-114-121

Maneywes P. A., Becenos A. A., Konopamvesa JI. H.,
Jlanvko C. B. VI3MeHeHMe XapaKTepUCTUK TPYHTOB Ipu
YCTPOJICTBe MOA3EMHON YacTH 3JAaHMA B KOTIOBaHAX
60/1b1IOT0 00beMa B YCIOBHUAX TOPOACKON 3aCTPOIi-
KU // BeCTHUK TpayKIaHCKMX MH>KeHepoB. 2017. Ne 6 (65).
C.114-121.

Kntouesvie cnosa: cTaTndeckoe 30HAMPOBaHNeE, CTPYIl-
Has LleMeHTalyA IPYHTOB, YMC/ICHHbIE Y aHAIUTIYeCKue
MeTOJIbI pacueTa.

PaccMoTpeHb! MeTOIMKA M pe3y/IbTaThl UCC/IeHOBAHNA
M3MEHEHNU)I XapaKTepUCTUK TPYHTOBOTO MacCMBa IIOf
BIMAHMEM YCTPOIICTBA NOA3eMHON 4acTu 3panHus. [lpu-
BOJSTCS YMCIEHHBIE OLIEHKI M3MeHeHNs ePOpMaIIVIOH-
HBIX /1 IPOYHOCTHBIX XapaKTePUCTUK TPYHTOB B KOT/IOBa-
He I BHE KOT/IOBAaHA, B OCHOBAHMI 3aHUI OKPY>Kaloleit
sactporikn. [TokazaHa 11e71eco06pasHOCTb OIEPaTUBHOTO
KOHTPOJIS1 3MEHeHMA TeOTeXHMIECKNX YCIOBUI CTPOM-
TETIbCTBA C IPYMEHEHNEM METOIOB CTATMYECKOTO 30H-
POBaHUA ¥ TOCTAERYIOIMM HCIIOIb30BAHNEM YTOYHEH-
HBIX XapaKTePUCTUK I'PYHTOB JIJIs OLIeHKM 30HBI BIMAHUA
CTPOUTENBCTBA, @ TAKXKE [IA TeOTeXHNIECKOTO IIPOTHO3a
B3aJIMHOTO BJIMAHVA CTPOUTEIbCTBA U OKPY KaIoIeil 3a-
CTPOVIKI.

V. 8. Tabn. 2. bubnuorp.: 8 Ha3B.

DOI 10.23968/1999-5571-2017-14-6-114-121

Mangushev R. A., Veselov A. A., Kondrat'eva L. N.,
Lan'ko S. V. Soil characteristics variation during
construction of the underground part of the building
in large-size pits in conditions of urban development.
Vestnik grazhdanskikh inzhenerov - Bulletin of Civil
Engineers, 2017, no. 6 (65), pp. 114-121.

Keywords: cone penetration testing (CPT), jet-
grouting, computational and analytical modeling.

The article presents a methodology and test results
of the research aimed at assessing the characteristics
alteration of soil under the underground part of the
building. There are submitted numeric calculation results
of deformation and strength characteristics change of soil
in the excavation pit and outside the pit, in the base of
the surrounding buildings. The authors emphasize the
expediency of carrying out the operational supervision

of changes taking place in geotechnical conditions during
construction using the CPT-methods and updated soil
characteristics for estimating the construction impact
zones, as well as providing a geotechnical forecast of the
mutual effect of the construction and the surrounding
buildings.

VIIK 624.05

DOI10.23968/1999-5571-2017-14-6-122-134

Kasaxos IO. H., Anexcees E. A. CoBeplieHCTBOBaHMe
TeXHOIOTUY CTPONTENbCTBA 3JAHMIT ¥ COOPY>KeHMIT U3
TPYOOOETOHHBIX KOHCTPYKIMIT // BeCTHUK rpaKmaH-
CKUX MHXeHepoB. 2017. Ne 6 (65). C. 122-134.

Kniouesvie cnosa: TeXHONMOIMs HMPOU3BOACTBA paboT,
3IAHVS ¥ COOPYXKeHMs U3 TPYOOOETOHHBIX KOHCTPYKIINIL,
BepPTUKA/IbHOE PA3BUTHE, OIIEPEUHbIIT MOHTAX, OLOPHbIE
6asIKy, CTajbHbIE JIVICTBI YCWIEHVs, Hacafka-o00IouKa,
CBaliHOe OCHOBaHe, OypoBble CBay, GETOHHAS CMECh.

PaccMOTpeHbI OCHOBHBIE 3TaIlbl TEXHOIOTMU CTPOMU-
TE/IbCTBA 3JAHMII M COOPYXEHMIT U3 TPyOOOeTOHHBIX
KOHCTPYKIUIT C TOYKY 3PEHNST YCOBEPIIEHCTBOBAHILS Me-
TOJOB U CIIOCOOO0B IIPOM3BOACTBA PaboOT.

Vn. 8. Tabn. 7. bubmuorp.: 17 HasB.

DOI10.23968/1999-5571-2017-14-6-122-134

Kazakov Yu. N., Alekseev E. A. Improvement of
construction technology of buildings and facilities
of TCC design. Vestnik grazhdanskikh inzhenerov -
Bulletin of Civil Engineers, 2017, no. 6 (65), pp. 122-134.

Keywords: work production technology, buildings and
facilities of TCC design, vertical development, transverse
installation, support beams, reinforcement steel sheets,
nozzle shell, pile foundation, bored piles, concrete mix.

This paper considers the main stages of the construction
technology of buildings and facilities from tube confined
concrete structures in the context of improving the
methods and techniques for work production.

YIK 621

DOI 10.23968/1999-5571-2017-14-6-135-139

Tuwxun []. JI., Bap6éonun K. J1. K Bompocy o mo-
BBIIIEHUN JOATOBEYHOCTY IITYKAaTYpHBIX (acamos
3gaHmit // BecTHUK rpaKHaHCKuMX HUH>KeHepoB. 2017.
Ne 6 (65). C. 135-139.

Kniouesvie cnosa: mrykarypka, pacaj, apmMarypa, cre-
K/IOITACTVKOBAs apMaTypa, pubpa, SKCIepuMeHT.

PaccMaTpyBaTCs CylecTByoLine IpobieMbl LITY-
KaTypHbIX (acajjoB 3/[aHMNII, BBIIIOIHEHHBIX II0 TEXHO-
JIOTUVI MOHOJIMTHOII IITYKATYPKMY, @ TAKXKe 0COOEHHOCTI
[IPEeIOKEHHBIX PElLIeHNI 10 TIOBBIIIEHNIO UX JJO/ITOBeY-
HOCTI ¥ CHYDKEHUIO CTOMMOCTH U CPOKOB IPOM3BOACTBA
pabor. IIpeniokeHHbIE PELIeHNs] IPEANIONIAralT 3aMeHy
CTa/IPHOIL APMATYPBI Ha CTEK/IOIUIACTUKOBYIO 11 BBEfleHIE
B COCTaB IITYKATYPHOTO PACTBOpPA IIOTMIIPOINIEHOBOI

384



Pegpepamei

¢ubpsl. Ilpy HpOBeZeHMU HATYPHOLO SKCIEPUMEHTA
OBL/IN BBISIBJIEHBI OCOOEHHOCTH, KOTOPBIE IIOMOTYT OIpe-
IeNTh YeTKIe Iy TH [JaTbHENIINX NCCIefOBAHNIL.

V. 1. bubnuorp.: 6 Ha3B.

DOI 10.23968/1999-5571-2017-14-6-135-139

Tishkin D. D., Barbolin K. I. To the issue of improving
the durability of the plaster facades of buildings. Vestnik
grazhdanskikh inzhenerov — Bulletin of Civil Engineers,
2017, no. 6 (65), pp. 135-139.

Keywords:  plaster, facade,
reinforcement, fiber, experiment.

The paper examines the current problems associated
with plastering of building facades made of monolithic
plaster technology, as well as the features of the solutions
proposed on improving their durability and reducing
the cost and duration of manufacturing operations.
The proposed solutions involve the replacement of steel
reinforcement for fiberglass reinforcement and the
introduction of polypropylene fiber to the composition
of the plaster. During the field experiment, there were
revealed some features that will help specify the further
research direction.

fittings,  fiberglass

VIIK 69.003.13

DOI 10.23968/1999-5571-2017-14-6-140-146

Cexepuna A. C., by6nesa E. A., Yennoxosa B. M. Op-
TaHN3aLMA CTPOUTENbCTBA KUIBIX KOMIUIEKCOB C y4e-
TOM TpeOoBaHuil 3HeprosddexTuBHocTu // BecTHMK
IPaXJaHCKUX MHXXeHepoB. 2017. Ne 6 (65). C. 140-146.

Kntouesvie cnosa: >kxunoit KOMIUIEKC, SHEpIUs, dHep-
roa¢PeKTUBHOCTb, OpraHM3alys, SHeprocbepexeHue,
MH>KeHepHbIe CUCTEMBI.

VccnenyioTcst TOHATHE «9HEProd(hEKTUBHBIN KI-
JOJf KOMIUIEKC» U ero ucropua. PaccmarpuBarorcs
OCHOBHBI€ IPEUMYIECTBA, aKTYa/IbHOE COCTOSHIIE 9HEP-
ro3pexTUBHBIX >XMIBIX KOMIUIEKCOB B Poccmy, TeH-
DEeHIMM PasBUTHUS >KMIMIIHOTO SHepProcbeperawlero
CTPOMUTE/IBCTBA, & TAK)Ke OCHOBHBIE IIPOOIEMBI HA IyTH
PasBUTUA CTPOUTENBCTBA 9HEProaPPeKTUBHDBIX >KUIBIX
KoMIiekcos B Poccuiickoit depepanun.

Bub6muorp.: 11 Hass.

DOI 10.23968/1999-5571-2017-14-6-140-146

Sekerina A. S., Bubleva E. A., Chelnokova V. M.
Organization of residential complexes construction
with due account of energy efficiency requirements.
Vestnik grazhdanskikh inzhenerov - Bulletin of Civil
Engineers, 2017, no. 6 (65), pp. 140-146.

Keywords:  residential complex, energy, energy
efficiency, organization, energy saving, engineering
systems.

The paper studies the concept of «energy eficient
residential complex» and its history. The authors

consider advantages, the actual state of energy efficient
residential complexes, trends of residential energy-saving
construction development, as well as the major problems
in developing of energy efficient residential complexes in
the Russian Federation.

YIK 539.4

DOI 10.23968/1999-5571-2017-14-6-147-151

Benenyos 10. A., Xapumonos A. M., Tuxornos 0. M.
OneHKa MeTONOB KOHTPOIA NPOYHOCTH OeToHa MO
KPUTEPHIO HaJe)XHOCTH BO3BOAMMBIX KOHCTPYKIMit //
BecTHMK TpaKHaHCKUX UHXKeHepoB. 2017. Ne 6 (65).
C. 147-151.

Kniouesvle cnosa: moBepuTenbHas BepOATHOCTD, KOH-
TPOJIb MIPOYHOCTH, OETOH, XKeme306eToH, K03 duimeHT
3aIaca, HafjeXXHOCTb, CUCTEMa KOHTPOJIAL

ITpoaHanusupoBaHa B3aNMOCBSI3b METOOB KOHTPOJL
KaJyecTBa CTPONTEbHBIX MaTepuanos (Ha mpumepe 6eTo-
Ha) U TI0Ka3aTeseil HaleXKHOCTU BO3BOAMMBIX KOHCTPYK-
uuit. Ilepexon MCKIIOYNTENILHO Ha HEpaspyLIaoIye Me-
TOJbI KOHTPOJISI P OLIEHKE IPOYHOCTY GeTOHA IIPUBEeT
K CHYDKEHMIO [JOBEPUTEIbHON BEPOSITHOCTY MCIIBITAHNS.
9TO0 OTpasUTCs Ha MHJEKCe 6e30IIaCHOCTI U BEPOATHOCTH
OTKa3a KOHCTPYKUuiL. I/ pelileHns yKasaHHOI Ipobite-
MBI HEOOXOIMO CO3[aTh CHCTEMBI KOHTPO/sI GeToHa Ha
00beKTe IIOBBIMIEHHO TOYHOCTI, BK/IIOYAIOIIVE Paspy-
IIAoLIye ¥ HePa3pyIIAoLyie METO/bL.

Vn. 1. Tabn. 1. Bubmuorp.: 10 Ha3B.

DOI10.23968/1999-5571-2017-14-6-147-151

Belentsov Yu. A., Kharitonov A. M., Tikhonov Yu. M.
Evaluation of the methods of concrete quality control
by the criterion of construction products' reliability.
Vestnik grazhdanskikh inzhenerov - Bulletin of Civil
Engineers, 2017, no. 6 (65), pp. 147-151.

Keywords: confidence coefficient, concrete quality
control, concrete, reinforced concrete, safety factor,
reliability, control system.

The article presents analysis results of the interrelation
of methods of quality control in regard to the construction
materials (on the example of concrete) and reliability
indicators of the built structures. Transition exclusively
to non-destructive control methods in evaluating the
concrete strength will lead to decreasing of the confidence
coeflicient of the test. This will affect the safety factor and
failure probability of structures. Solving this problem
necessitates creating at the facility of the extended
precision control system including both destructive and
non-destructive control methods.

YIK 666.972:532.135

DOI 10.23968/1999-5571-2017-14-6-152-157

Iyxapenxo I0. B., Xpenos I. M. 3amauy TeXHONOIN-
YeCKOJI MEeXaHNKM B PasBUTHM CIOCOOOB Oesomany-
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60unHoro popmoBanus // BeCTHUK rpaXkKJaHCKMX MHXKe-
HepoB. 2017. Ne 6 (65). C. 152-157.

Kniouesvle cnosa: TexHONMOTMYeCKas MeXaHMKa, 6e30-
nanybounoe ¢popMoBaHue, OETOHHAsA CMeCh, PEOJIOTHS,
ITACTUYHOCTb.

PaccmarprBaeTcs IPUMEHNMOCTD COBPEMEHHBIX TeX-
HOJIOTMTYECKIX MOJie/Ieli K HOBBIM cIIoco6aM (popMoBaHNA
0eTOHHBIX U Ke/e300eTOHHBIX U3Je/INIl M KOHCTPYKIHIL.
[TogHMMAIOTCS HOBbIE AKTya/IbHbIE BOIIPOCHI TEXHOIOTN
6eTOHOB 1 (POPMYITUPYIOTCA 3afadl Iepefl TeXHONOTY-
YECKOJM MEXAHMKOV C OITIANKON Ha MCTOPUIO MX pasBU-
TiA. Ha OCHOBe TeopeTHMYecKux M SKCIEepPUMEHTa/TbHBIX
M3BICKaHMII 0O0CHOBBIBAETCS BaXKHOCTD M3YYeHVs IUIa-
CTUYHOCTY GETOHHBIX CMeceil B pe3y/lbTaTe aKTMBHOTO
PasBUTHUS TEXHOJIOTWIT HEIIPEPBIBHOTO 6e301many604uHOro
dopmoBanua. POpMyIUPYIOTCA IyTH [albHEMIINX HC-
C/Ie[I0BaHMI1 B 06/1aCTH IIACTUYECKIX CBOJICTB MaJIOIIOf-
BIDKHBIX 6 TOHHBIX CMecelit.

Vin. 2. Ta6n. 1. Bubnuorp.: 10 Ha3B.

DOI 10.23968/1999-5571-2017-14-6-152-157

Pucharenko Yu. V., Khrenov G. M. Problems
of technological mechanics in development of
techniques of formless molding. Vestnik grazhdanskikh
inzhenerov - Bulletin of Civil Engineers, 2017, no. 6 (65),
pp- 152-157.

Keywords: technological mechanics, formless molding,
concrete mixture, rheology, plasticity.

The article deals with application of modern
technological models for new methods of forming
concrete and reinforced concrete products and structures.
New topical issues of concrete technology are raised and
technological mechanics tasks are formulated taking into
account the history of their development. On the basis of
theoretical and experimental studies, the importance of
researching the plasticity of concrete mixtures as a result
of the active development of continuous formless molding
technologies is substantiated. The ways of further research
in the field of plasticity of low-workability concrete
mixtures are formulated.

YK 691.32:004.942

DOI10.23968/1999-5571-2017-14-6-158-163

Xapumonos A. M., Xapumonoe M. ., Tuxornos I0. M.
PacueT IMHAMIYECKOTO MOJYISA YNPYIOCTH II€MEHT-
HPIX KOMIIO3MII[MI1 HA OCHOBE METOJla MMUTAI[IOHHOTO
MofienupoBanuA // BeCTHUK rpakJlaHCKMX MHXKEHEPOB.
2017. Ne 6 (65). C. 158-163.

Kniouesvie cnosa: cTpykTypa 6€TOHA, MMUTALIMIOHHOE
MOJIeNIMPOBaHIe, METOJ KOHEYHbIX 37IeMEHTOB, IMHAMM-
4eCKUIT MOZYNb YIPYTOCTI.

BaxHBIM HampaBjieHMeM WUCCIefOBaHNUiI B 06/macTu
MOBBIMIEHNA JIOTOBEYHOCTU 1L[EMEHTHBIX KOMIO3UIMIA
IIpY AMHAMMYECKMX HATPy3KaX ABJIAETCSA COBEPIIEHCTBO-

BaHMEe METOIOB IPOEKTHPOBaHUA OeToHa, obecredn-
BAIOIIVX 32 CYeT ONTUMM3ALMUU CTPYKTYpPhI TpebyeMyIo
BBIHOC/IMBOCTD MaTepuasa Ipyu YAAPHON U LUK/INYIECKON
Harpyske. IIpeficTaBieH anrOpuUTM TOCTPOEHUA WUMU-
TAL[MOHHOI MOJEMN CTPYKTYPBI I[eMEHTHOTO OeTOHa,
BK/IIOYAIOIIET0 KOMIIOHEHTbI PA3/IMYHOM >KECTKOCTH, U
pacyera [MHAMMYECKOTO MOAY/A YIPYTOCTM MaTepua-
7la IO MOJIeNM KOMITO3UI[MOHHOTO MaTepuaja Ha OCHOBE
NIPMMEHEHN METOJa KOHEYHBIX 3/IEMEHTOB.
Vn. 3. Tabn. 2. bubmuorp.: 9 Ha3B.

DOI 10.23968/1999-5571-2017-14-6-158-163

Kharitonov A. M., Kharitonov M. 1., Tikhonov Yu. M.
Calculation of the dynamic modulus of elasticity of
cement compositions on the base of the simulation
modeling method. Vestnik grazhdanskikh inzhenerov -
Bulletin of Civil Engineers, 2017, no. 6 (65), pp. 158-163.

Keywords: concrete structure, simulation modeling,
finite element method, dynamic modulus of elasticity.

An important direction of research in the field of
increasing the durability of cement compositions at
dynamic loadings is improvement of concrete design
methods. These methods provide the required strength of
material at shock and cyclic loading due to optimization of
the structure. The authors present the algorithm of creating
the simulation model of the cement concrete structure
with components of variable rigidity and calculation of the
dynamic module of the material elasticity for the composite
material model applying the finite element method.

YK 697.34

DOI 10.23968/1999-5571-2017-14-6-164-171

Asepvanos B. K., Tonmaues B. H. ApanTuBHOe
yIpaBleHNe B CUCTEMAxX TeIUIO- M 3IeKTPOCHAOKeHIA
3[IaHUIT ¥ COOPY>KeHuit // BeCTHNK Tpa’kaHCKIX MHXKe-
Hepos. 2017. Ne 6 (65). C. 164-171.

Kniouesvie cnosa: temnmocHabxeHue, sHeproapdex-
TUBHOCTD, aJJalITUBHOE YIIPaB/IeHMe, CUCTeMa aBTOMATH-
YECKOTO PEryMpOBaHNsA, aBTOHOMHbIN SHEPreTUYeCcKuin
KOMIIJIEKC.

I[IpencraBieHbl pe3ynbTaThl UCCIEROBAHNS QYHKIINO-
HUPOBAHUA ABTOHOMHOIO 3HEPreTM4ecKOro KOMILIEeK-
ca (A9K) ¢ ToukMm 3peHMs MCHONb30BAaHMSA MPUHIMIA
Q[IANITMBHOrO yIpasjeHus. PaspaboTaHO anropurmmde-
cKoe obecIieyeHNe pelleHus 3ajad MHTEUIEKTYaJIbHOTO
yIpaBeHMs 9HepreTudeckuMm obopynosanuem ADK.
Co3faHpl VIMUTALMOHHbIE MOJEIM CUCTeM WHTeNIeK-
TYaJIbHOTO YIIPaBJIeHN:, BOCIPOU3BOIAIINE OCHOBHBIE
PEeXMMBl (QYHKLIMOHVPOBAHUA MCTOYHMKOB, pacIpe-
IeNUTeNbHBIX ceTell U morpebureneil B coctaBe AJK.
Ompepenenpl NepClIeKTUBHbIE HAIIPABIEHNA COBEpILIEH-
CTBOBaHMA CUCTEM MHTEIEKTYaIbHOIO YIIPaBIeHNA
sHepreTndeckuM obopynosanuem ASK.

Vn. 3. bubnmorp.: 20 Ha3B.
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Averyanov V. K., Tolmachev V. N. Adaptive control
in heat and energy supply systems of buildings and
structures. Vestnik grazhdanskikh inzhenerov — Bulletin
of Civil Engineers, 2017, no. 6 (65), pp. 164-171.

Keywords: heat supply, energy efficiency, adaptive
control, automatic regulation system, autonomous energy
complex.

The article presents the results of the research on the
autonomous energy complex (AEC) functioning through
using the concept of adaptive control. There has been
developed algorithmic provision for solving tasks of
intelligent control of AEC equipment. Simulation models
of intelligent control systems reproducing the main
functioning modes of producers, distribution circuits
and consumers in AEC structure have been created.
High-potential directions of improving intelligent control
systems of AEC power engineering equipment have been
identified.

YIK 621.565.93.95

DOI 10.23968/1999-5571-2017-14-6-172-176

Acmawes C. V., Meosedesa O. H. Pa3paborka amb-
TEPHATUBHOIO CHOCO0a IOJOrpeBa TOIUIMBHOIO Ia3a
HA ra30MepPeKaYNBaAOIMX arperarax // BecTHUK rpax-
ITaHCKUX MHXeHepoB. 2017. Ne 6 (65). C. 172-176.

Kniouesvle cnoeéa: rasorepeKkadyBaroliie arperarsl,
HaJIeKHOCTb, BuxpeBas Tpy6a Panka—Xumra.

VI3710)KeHBI pe3y/IbTaThl MCCIELOBAHNS HOBOTO THUIIA
TEIIO0OMEHHOTO anmapaTa Ha OCHOBE BUXPEBOIT TPyObI
Panka-Xwtia, MO3BOJISIONIET0 CHU3UTH 9HEPTeTUYECKIE
3aTparsl Ha [IOfJOrPEeB TOIUIMBHOTO rasa. [Ipu paspaboTke
MaTeMaTNIecKOll Mofen OblI0 YYTEHO MAKCUMAIbHOE
KO/IMYECTBO BIMAIMINX (PaKTOPOB, TAKMX KaK TeMIlepa-
Typa IMOJOTPEBAEMOrO rasa, TeMIIeparypa KOMIIPUMN-
POBAHHOTO Trasa, TeMIlepaTypa aTMOC(ePHOro BO3AYXa,
IIOLa/ib OpeOpeHNs U T. . Pe3ynbTaTsl pacyeToB MOKa-
3411, YTO IIpeyIaraeMasi KOHCTPYKLMS IIOJIHOCTbIO ceOst
OIIPaBMIbIBAET M MOXKET HANTHU IIMPOKOE IPUMeHEHNe
B €[VIHOM CUCTEME Ia30CHAOKEH .

Wn. 2. bubnmorp.: 14 Ha3B.
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Astashev S. I, Medvedeva O. N. The development
of an alternative method for heating of fuel gas in gas
transmittal units. Vestnik grazhdanskikh inzhenerov -
Bulletin of Civil Engineers, 2017, no. 6 (65), pp. 172-176.

Keywords: gas-compressor units, reliability, Ranque-
Hilsch vortex tube.

The article presents the research results of a new type
of heat exchanger based on the Ranque-Hilsch vortex
tube, which allows reducing the energy costs for the
fuel gas heating. At developing the mathematical model,
the authors took into account the maximum number of

influencing factors, such as the heated gas temperature,
the compressed natural gas temperature, the atmospheric
air temperature, the finned area, etc. The results of
calculations show that the proposed design fully justifies
itself and can find a wide application in a unified gas
supply system.

YK 628.8.02

DOI10.23968/1999-5571-2017-14-6-177-181

Ipumumnuna M. A. CocToAHIe BO3MYIIHOI Cpeabl
aKKyMY/IATOPHOTO 3aBOfa // BeCTHUK rpa>k/laHCKUX MH-
KeHepoB. 2017. Ne 6 (65). C. 177-181.

Kntouesvie cnosa: cBuHen, aspo3onb, 3arpA3HEHNE
BO3/yXa, Oe3BUXpeBble BO3IYXOpACIIPeNeNUTeNN, MaTe-
MaTM4ecKoe MOZIe/IMPOBaHME.

ITpuBeneHbl pesynbTaThl OOCTETOBAHWUs KadeCTBa
BO3/lyXa B IIPOM3BOJICTBEHHBIX IIOMEIeHNUAX U B TIpefie-
MaX CaHMTAPHO-3AIIMTHON 30HBI 3aBOJA IO IPOMU3BOJ-
CTBY CBMHIIOBO-KMC/IOTHBIX aKKyMYIATOPOB. Vcmomb-
30BaHI€ YCTAPEBIIET0 OOOPYAOBAHUSA U «OTKPBITHIX»
TEXHOTOTMYECKNX IPOLECCOB NMPUBOAUT K 3arPA3HEHUIO
BO3/IyLITHOM Cpefibl IMPOM3BOACTBEHHBIX IMOMEIIEHUIT 1
IIPOMBIIIJIEHHON TIJIOIA/IKM BbIIIE JOIYCTUMMbIX 3Haye-
Huit. BeimonHeH aHanus paboThI CYLeCTBYIOLE MeCT-
HOII BeHTWIILMU — O0e3BUXPEBBIX BO3JAyXOpacHpene-
nureneit. C UCIONb30BAaHMEM METOJA MATEMATHYECKOTO
MOJIeTMPOBaHNA MOKa3aHO BAMAHUE a9POAMHAMUYIECKO-
TO peXMMa MPOM3BOACTBEHHOTO IOMeleHNs (60KOoBOI
COCTaBJISANOIIEl CKOPOCTH) Ha 3P PEeKTUBHOCTD PabOThI
0e3BMXPEeBbIX BO3IyXOpacIpeie/lnTeiell, KOTopble ycTa-
HOBJIEHBI B NPOM3BOJICTBEHHBIX Ilexax. ITokasaHo, 4To
npu 60KOBOJI cocTapysoMLIell ckopoctn 6omee 0,5 m/c
BepPTUKA/IbHBI CTabOTYpOYIEHTHDI MOTOK 13 6e3BUX-
PeBBIX IaHeseil paspyuraetcs 1 9¢pPeKTUBHOCTD UX WC-
IIOIb30BAHMA PE3KO CHIDKACTCA.

Vn. 3. Tabn. 3. bubnuorp.: 8 Ha3B.
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Grimitlina M. A. Assessment of the air pollution at
the battery factory. Vestnik grazhdanskikh inzhenerov -
Bulletin of Civil Engineers, 2017, no. 6 (65), pp. 177-181.

Keywords: lead, aerosol, air pollution, irrotational air
diffusers, mathematical modeling.

The article presents the results of the air quality survey
in production premises and within the sanitary protection
zone of the factory producing lead-acid batteries. The use
of the old equipment and «open» technological processes
leads to the air environment pollution of industrial
premises and industrial sites above the permissible values.
The analysis of the existing irrotational air diffusers
(namely, the ventilation facilities in the form of panels
available at the factory) performance has been carried out.
Using the method of mathematical modeling, the effect
of the aerodynamic mode of the production premises
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(the lateral velocity component) on the efficiency of the
operation of the ventilation panels installed in production
workshops, is demonstrated. It is shown that with a lateral
velocity component exceeding 0.5 m/s, the vertical low
turbulent air current from the ventilation panels is broken
down, and the production efficiency of these panels is
considerably reduced.

YIK 697.921.23

DOI 10.23968/1999-5571-2017-14-6-182-187

Haurox T. A., Ipumumnun A. M. BausHue Bo3gy-
XONPOHNIAEMOCTH OTrPAKJAIIINX KOHCTPYKIVI Ha
JHepromnorpednenne >XUIbIX 3ganHuii // BecTHUK rpax-
TaHCKMX MHDKeHepoB. 2017. Ne 6 (65). C. 182-187.

Kniouesvte cnosa: KpaTHOCTb BO3LyX0OOMeHa, ecTe-
CTBEHHas! BEHTWIALVA, BO3JYXOIIPOHUIIAEMOCTDb OTpasK-
JAIOMINX KOHCTPYKIIWIA.

Insa  obecredeHus mapaMeTpoB MMKPOK/IMMATa
U OIpefieNieHNs KIacca sHeprocOepexxeHms XIUIbIX 3/ja-
HIIT HeOOXOAMMO KOPPEKTHO OLIeHMBATD Ha CTA[NMU IIPO-
eKTMPOBaHM KOMMYIECTBO HAPY>KHOTO BO3ZYyXa, IOCTY-
Tnaromiee B 3[jaHNe IpM eCTeCTBEHHOI BeHTmAnuu. Pac-
YeTHOE KOJIMYECTBO BO3/yXa IOJDKHO YIUTHIBATDb Tpebye-
Mble 00'beMblI /11 06ecIedeH st HOPMAaTHBHON KPaTHOCTH
BO3JYX000MeHa KV/IbIX TOMEIeHIIT 1 HHQUIbTPALIOH-
HYI0 COCTaB/IAIIIYI0, KOTOpas 3aBUCUT OT pacIipefierne-
HUA JlaB/IeHVsA. BBINIONTHEH pacyeT KommdecTBa Hapyk-
HOTO BO3[yXa, IOCTYIAIOIIETO B 3[aHNe, 10 HOPMaTUB-
HbiM gokymeHTam CII 50.13330.2012, CII 54.13330.2016,
CII23-101-2004. IlpusemeHbl pe3ynbTaThl HAaTYPHBIX
M3MEPEHNII BO3JYXOIPOHUIIAEMOCTY  OTPAXK/IAIOMINX
koHcTpykuit mo TOCT 31167-2009. IToxasaHo BnusHNE
BO3/IyXOIIPOHUIIAEMOCTH OTPaKJAAIOIMX KOHCTPYKLIMII
Ha yBelIMYeHNe yIeIbHON XapaKTepUCTUKM PacXofa Te-
IIOBOJI 9HEPTUY Ha OTOIIIEHNE Y BEHTVJIALIO 3IaHNA.

Wn. 2. Tabn. 5. bBubmuorp.: 6 Ha3B.
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Datsyuk T. A., Grimitlin A. M. The effect of the
enclosing structure air permeability value on the
energy consumption of residential building. Vestnik
grazhdanskikh inzhenerov — Bulletin of Civil Engineers,
2017, no. 6 (65), pp. 182-187.

Keywords: normative ventilation rate, natural
ventilation, air permeability of enclosing structures.

Provision of optimal microclimate and determination
of the residential building energy saving class dictates
the necessity of correctly evaluating the amount of the
incoming ambient air in condition of natural ventilation,
which should be done at the stage of planning. At
estimating the amount of air, the required volumes of
air must be taken into account to provide the normative
ventilation rate in residential premises and the infiltration
factor which depends on the pressure distribution. The

authors demonstrate the results of the calculation of
outdoor air amount entering the building in accordance
with the regulatory documents SP50.13330-12, SP 54.
13330-16, SP 23-1001-2004. Results of the natural
measuring of air permeability of the enclosing structures
are submitted according to the state standard GOST
31167-2009. The influence of the air permeability value
of enclosing structures on the increase of specific energy
consumption on heating and ventilation of the building is
demonstrated.

YIK 533.6:628.5

DOI10.23968/1999-5571-2017-14-6-188-193

Jlozaues A. K. K Bompocy o MofemMpoBaHIN BO3-
AYIIHOTO Te4YeHM:A BOMN3M HPUTOYHO-BBITHKHOTO
ycTpoiicTBa // BeCTHMK rpa>kIaHCKUX MHXeHepoB. 2017.
Ne 6 (65). C. 188-193.

Kntouesvie cnosa: MecTHas BBITsDKHAsA BEHTUIALNA,
IIPUTOYHO-BBITSKHOE YCTPOJCTBO, METOJ, AVMCKPETHBIX
BUXpell, BUXPEBOI OTCOC.

Paspa6oTaH anroputM pacdyeTa BO3JYIIHOTO T€UEHIS
BO/IU3Y KPYITIOTO OTCOCA, SKPAHNMPOBAHHOTO BO3/IYIIHO
crpyeit. IIpoeMOHCTPUPOBAHO YZIOBNETBOPUTENbHOE
COITIaCOBaHME PACYETHBIX BENMYMH CKOPOCTU BO3JYMI-
HOTO TIOTOKa C 9KCIIEPUMEHTA/IbHBIMU IAHHBIMY Pa3HBIX
aBTOPOB I PacyeToB, IOMYYEHHBIX IyTeM YVCIEHHOTO
pelleHns ypaBHeHul PeliHonmb/ica, 3aMKHYTBIX IIPU I10-
MOIIV MO TYpOYIeHTHOCTI — IIePeHOCa CIBUTOBBIX
Hanpspkennit (shear stress transport). ITokasaHo, 4To 3a-
KPyTKa KOJIbIIEBONM BO3[YILHON CTPYU, 9KPAHUPYIOIEN
OTCOC, CYILIIeCTBEHHO IIOBBIIIAET [JA/IbHOCTD €T0 JIefiCTBIA
U CKOPOCTbD TTOJITEKAIOIIEro K HeMy BO3JlyXa.

Vn. 6. Tabn. 1. Bubmuorp.: 15 HasB.
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Logachev A. K. To the issue of modeling the air
flow near the air intake and extraction unit. Vestnik
grazhdanskikh inzhenerov - Bulletin of Civil Engineers,
2017, no. 6 (65), pp. 188-193.

Keywords: local exhaust ventilation, air intake
and extraction system, discrete vortex method, vortex
exhaust.

The paper presents a developed computing algorithm
of calculating of the air flow near a round shaped exhauster
screened with an air stream. A satisfactory coordination of
the estimated air flow speed values with the experimental
data obtained by different researchers and the calculations
received by the numerical solution of the Reynolds
equations completed by means of the turbulence model
(Shear Stress Transfer) is demonstrated. It is shown that
the swirling of the suction shielding ring air stream
significantly increases the range of its action and the speed
of the approaching air flow.
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Ilyxxan B. A. VicnbITaHue COCTaBHBIX BEHTU/IALMN-
OHHBIX 6JI0KOB Ha FepMeTUYHOCTD // BeCTHUK rpakiaH-
CKMX MHXXeHepoB. 2017. Ne 6 (65). C. 194-198.

Kniouesvie cnosa: BeHTWIALNA, BEHTWIALVMOHHBIE
6JI0KU, UCIIBITAHS, FePMETUIHOCTb.

B cncremax ecTeCTBEHHON ¥ MEXaHUYECKON BBITSK-
HOJI BEHTWIALMU B KVWIbIX, OOIIeCTBEHHBIX, affMIHU-
CTPAaTMBHBIX U OBITOBBIX 3[aHUAX B KaueCTBE BO3IYXO-
BOJOB IIPUMEHSIIOTCSI BEeHTWIALMOHHBIE OJIOKM, B TOM
yycie cocTaBHble. IlofKmoueHMme KaHama-CIlyTHMKA K
KaHamy-COOPHMKY BEHTONOKa IMpPOU3BOAUTCSA Ha YPOB-
He BBILIENEKAIEro Taxa (depes BO3AYLIHBIN 3aTBOP).
KaHa-cO0pHUK ZO/DKEH BBITOMHATHCS VIOTHBIM KyTacca
repMeTnvHOCTH B. Paspaborana ycraHOBKa Ajist IIPOBe-
TeHNA UCTIBITAaHUI Ha TepMEeTUYHOCTD COCTABHBIX KepaM-
3UTOOETOHHBIX BEHTMIALMOHHBIX 6710K0B «[lomurpan»,
MSTOTAB/IMBAEMbIX METOJOM IIONYCYXOro BMOpOIpecco-
BaHMA. VIcciemoBaHbBl IBa BapyaHTa KIaJKM BeHTOIO-
KOB Ha OJIMH 5TaXX BBICOTOM 3 M: Ha IJeMEHTHO-II€CYaHOM
K/IaJloOYHOM PacTBOpe U Ha KyeeBoit cmecu «Ilomurpan» ¢
3aTVMPKOJ BHEIIHel MOBEPXHOCTU I[eMEHTHO-IIeCYaHbIM
PacTBOPOM WJIM KJI€eBOJI CMEChIO C BHEIIHEl CTOPOHBDI.

V. 5. bBubnuorp.: 8 HasB.
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Pukhkal V. A. Airtightness testing of composite
ventilation units. Vestnik grazhdanskikh inzhenerov -
Bulletin of Civil Engineers, 2017, no. 6 (65), pp. 194-198.

Keywords: ~ ventilation, ventilation units, tests,
airtightness.

In the systems of natural and mechanical exhaust
ventilation installed in residential, public, office and
household buildings, ventilation units, including
composite ventilation units, are used as air ducts. Satellite
duct is connected with ventilation unit collection duct
on the floor located above it (through an air lock). The
collection duct must be produced corresponding to the
leakage class B specifications. There has been developed
an apparatus for carrying out the airtightness test for
assessing the airtightness of claydite-concrete composite
ventilation units “Polygran” manufactured by method of
by semi-dry vibration pressing.There were studied two
variants of ventilation units’ setting on a 3-meter high
floor: one using sand-concrete masonry mortar and the
other using adhesive mixture “Polygran” with smoothing
of outer surface with sand-concrete mortar or adhesive
mixture application on the outer side.

YIK 574

DOI 10.23968/1999-5571-2017-14-6-199-205

Ileemxosa JI. V., Heseposa-/I3uonax E. JlonHbI€e OT-
JI0XKeHMsI KaK UCTOYHUK (ocdopa 1 ero poib B IBTPO-

dupoBanuy BogoeMoB // BeCTHUK IpaskJaHCKMX MHXe-
Hepos. 2017. Ne 6 (65). C. 199-205.

Kniouesvie cnosa: HOHHbIE OT/IOKEHUSI, TIOPOBBIIL pac-
TBOP, docdop, xeMocopOLMs, YCIOBUA AecopOLmn, KO-
sapdunrent guddysnun pocdaros.

PaccmarpuBaercst ocobass ponp ¢dochopa B 3BTpO-
(upoBaHNH TOBEPXHOCTHBIX BOJ. B cuiry ocobernocTeil
ero KpyroBopoTa B Ipupofe, Gochop — OfMH U3 caMbIX
MaJIOfJOCTYIIHbIX OMOTeHHBIX 97eMEHTOB, II09TOMY 3B-
TpodupoBaHue MpeX/e BCEro CBA3aHO C KOMMIECTBOM
mocrynHoro ¢ocdopa. Ilpencraien METOR OLEHKH IIO-
TOKOB (pocopa U3 TOHHBIX OT/IOXKEHUIT B BOAY Ha IIPU-
Mepe HeBckoit ry6s1 1 BocTouHOI yact PuHCKOro 3a-
nuBa banTuickoro Mopsi.

Tabm. 2. Bubnnorp.: 16 Ha3s.
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Tsvetkova L. 1, Neverova-Dziopak E. Bottom sediments
as a source of phosphorus and its role in eutrophication
of water bodies. Vestnik grazhdanskikh inzhenerov -
Bulletin of Civil Engineers, 2017, no. 6 (65), pp. 199-205.

Keywords: bottom sediments, porous solution,
phosphorus, chemic absorption, condition of desorption,
diffusion of phosphates.

The article discusses a special role of phosphorus in
eutrophication of surface water. Due to the features of its
natural cycle, phosphorus is one of the most inaccessible
biogenic elements, therefore, eutrophication is primarily
connected with the amount of available phosphorus. The
authors present the method for estimating the phosphorus
fluxes from bottom depositions into the water on the
example of the conditions in the Neva Bay and the eastern
part of the Gulf of Finland in the Baltic Sea.

YIK 662.9

DOI10.23968/1999-5571-2017-14-6-206-212

Hxaposckuii A. J1., bupyns B. b. MogepHu3anus TyH-
HEeNbHBIX IIevell /LA NpPOM3BOACTBA CTPOIIKEPAMIIKK
C HeTbI0 CHIDKEHMSA pacxofia TeloHocuTeneii // Becrt-
HYIK TPaK/IaHCKVX MHXXeHepoB. 2017. Ne 6 (65). C. 206-212.

Kniouesvte cnosa: TyHHenbHas Iedyb, 3Heproaddex-
TUBHOCTD, Y€/IbHbII PaCXOJl 3HEPTOHOCHTETIEIL.

PaccmarpuBaercss BmMAHME MOJEpPHM3ALVM TYH-
HEJIbHOJ IIe4M Ha YEe/IbHbIN PACXOJ, SHEPrOHOCUTENIEN.
Pe3y/nbTaThl MCCIETOBaHUA IO3BOJIAIOT ONPENeUTh -
(eKTUBHOCTb BHE[PeHUs pa3pabOTAHHON TEXHONOTUU
MOJIepHM3ALMY KOHBENepHBbIX TMHUI 1O MIPOU3BOACTBY
KepaMMYeCKOM IUVINTKM OTEYECTBEHHOI IPOMBIIIIEHHO-
CTM, IOCTPOEHHBIX IO TUIIOBOMY IpoekTy. IIpennoxken-
Hasi B paboTe MeTOZMKA II03BOJIAET 60JIee TOUHO OL[eHUTD
CHIDKEHUe Y/ebHOTO OTPe6IeHNsI PeCyPCOB, B OT/IIYME
OT IIPMMeEHAEMOJI B HacTosAllee BpeMs Ha OCHOBE IIPAMO-
IO COIIOCTAaB/IEHN YIe/TbHbIX 3HAYEHMIA.

Wn. 4. Tab6n. 1. Bubnuorp.: 15 Ha3s.
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Szkarowski A. L., Birulia V. B. Modernization of
tunnel furnaces for construction ceramics production
to reduce heat carrier consumption. Vestnik
grazhdanskikh inzhenerov — Bulletin of Civil Engineers,
2017, no. 6 (65), pp. 206-212.

Keywords: tunnel furnace, energy efficiency, specific
energy consumption.

The paper considers the influence of modernization
of the tunnel furnace on the specific consumption of
energy carriers. The results of the study make it possible to
determine the effectiveness of introducing the developed
technology of conveyer lines modernization for the
production of ceramic tiles of domestic industry, built
according to the standard design. The proposed method
allows more accurately estimating the decrease in the
specific consumption of resources on the basis of direct
comparison with the specific values currently available.

YIK 550.837.76

Poouonos A. V. TeopaguoIOKanyIoHHOE M3YYeHIe
BeCTPYKIIM JOPOXKHOI OAEXABI C MCIOTb30BaHIEM
¢usuyeckoro mopenupoBanusa // BecTHMK rpakpaH-
CKMX MHXeHepoB. 2017. Ne 6 (65). C. 213-220.

Kniouesvie cnosa: reopaiyionoKalyist, HepaspyLIAIOLIiL
KOHTPOJIb, 30HBI JeCTPYKIUM ac(aTbTOBOrO IOKPBITUA.

[TpuBeneHbI pe3y/nbTaThl  TeOPaMOTOKALVIOHHOTO
u3ydeHns obrmacrteil ZecTPyKuuu achanbTOBOTO MOTIOT-
Ha, [OJIyYeHHbIE B XOfje 1TA00OPaTOPHOTO 9KCIIEPUMEHTA.
[Ipu mocTpoeHnN Mopenelt ObUI BOCCO3IAHBI TPU Pas-
JIMYHBbIE 30HBI Ie3MHTerpanyiu: 30Ha cyp¢o3nn, 3aKpbl-
Tas TPellVHa, TPelUHa, lepexofAlas B KaBepHy. IIpo-
ILEeMOHCTPUPOBAHBI IIPUMMEPbl AMIUIMTYHLHOTO aHajINM3a
pajaporpaMm, Ha OCHOBE KOTOPOTO BbIJIe/IEHbI IIOVIC-
KOBBIe 00passl, IPICYIIVe IIPOMOAETMPOBAHHBIM 30HAM
mecTpyKuyn. [ nossienns sppeKTUBHOCTH JIOKaIN-
3alMy HapYUIEHMI ITOCTPOEHBI KapThl paclpefe/ieHns
aMIUIUTYJ, OTPaXKeHHOTO TeopajjapHoro curHana. Onmcan
pesy/IbTaT TreopajiMoNoKallIOHHOTO M3Y4eHMS YyJacTKa
aBTOLOPOTN B IIPeie/Iax TOPOJCKON 3aCTPOVIKM.

Vin. 5. Bubnmorp.: 11 HasB.
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Rodionov A. I. GPR study of destruction zones in
road surface with the use of physical modeling. Vestnik
grazhdanskikh inzhenerov — Bulletin of Civil Engineers,
2017, no. 6 (65), pp. 213-220.

Keywords: ground-penetrating radar, non-destructive
testing, destruction zones of the asphalt surface.

The article presents the results of GPR investigation of
the damaged sections of the road surface obtained during
the laboratory testing. In the modeling process, there
were recreated three different damaged zones: a zone of
suffusion, a closed crack zone, and a crack transforming

into the cavern zone. Examples of amplitude analysis of
radargrams are demonstrated, search images are revealed
which are inherent for the modeled destruction zones.
In order to improve the efficiency of the destruction
localization, there were built up maps of the amplitude
distribution of the reflected electromagnetic signal. The
result of GPR survey of the highway section within an
urban development is described.

YIIK 656.1
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Benexos A. A. KauecTBeHHasi OIleHKa BO3MO>KHOCTH
BHECEHV: I3MEHEHUIT B KOHCTPYKIIUIO TPAHCIOPTHBIX
CPeACTB, HAXOOALIMXCA B 3KCIayataunmu // BecTHuk
TPKFAHCKUX MHXKeHepoB. 2017. Ne 6 (65). C. 221-227.

Kntouesvie cnosa: BHeceHNe M3MeHEHUI, KOHCTPYK-
IV TPAHCIIOPTHOTO CPeCTBA.

PaccmarpuBaeTcs BaXKHOCTb KOHTPOJIS 32 BHECEHMEM
M3MeHeHMI B KOHCTPYKIIMIO TPAHCIIOPTHBIX CPEfICTB, Ha-
XO[AIIMXCA B 3KCIMyaTauyu. IlpuBeneHpl cTaTucTude-
ckue faHHbIe 0 KonudecTse [ TII, mponsomrenmmx ns-3a
TeXHUYECKUX HEVUCIIPAaBHOCTE! TPAHCIIOPTHBIX CPEHCTB.
YkasaH ofuH M3 IyTell COBEPIIEHCTBOBAHMA KOHTPOJLA
3a 6e30IaCHOCTBIO JOPOXKHOTO [BIDKEHMs IO (HaKTOpy
«aBTOMOOMIb». OMICaH aITOPUTM MIPOBELEHNs IpenBa-
PUTEIbHON TEXHUYECKOT 9KCIIEPTU3BL, faHO popmanbHOe
MaTeMaTI4ecKoe OIMCcaHe JaHHOoTo anropuTMa. [Ipuse-
IeH IpuMep IMpaKTUYeCKOTO IMpUMEHeHNA alropUTMa,
pa3paboOTaHHOrO Ha OCHOBE IIOJTyYeHHBIX MaTeMaTide-
CKJX 3aBUCUMOCTEI.

Vn. 1. Tabn. 1. bubmuorp.: 11 Ha3B.
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Belekhov A. A. Qualitative assessment of the
possibility of introducing changes in the design of
vehicles in operation. Vestnik grazhdanskikh inzhenerov -
Bulletin of Civil Engineers, 2017, no. 6 (65), pp. 221-227.

Keywords: introducing changes, vehicle design.

The article considers the importance of monitoring
the introduction of changes in the construction of vehicles
in operation. Statistical data are given on the number of
road accidents that have occurred due to technical failures
of vehicles. One of the ways of improving control over
road traffic safety by the «automobile» factor is indicated.
An algorithm for conducting the preliminary technical
expertise is described, and a formal mathematical
description of this algorithm is given. An example of
practical application of the developed algorithm is given,
based on the obtained mathematical dependences.

YIIK 629.1

DOI10.23968/1999-5571-2017-14-6-228-232

Benstes A. V. OnTMMusanusa BOCCTAHOBIEHUS IeTa-
el FOPOXKHO-CTPONTETBHBIX MAIIIVH C MICIIOTb30BAHNU-
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eM MeTofia paiioHMpoBaHNA // BecTHUK IpakmaHCKMX
nmxeHepos. 2017. Ne 6 (65). C. 228-232.

Kniouesvie cnosa: MeTof|, paliloHNPOBAHNA, [OPOXHO-
CTPOMTE/IbHAS MALIVHA, ONITUMM3ALINST, METOJ, IIPVHSITIS
pelLleHNs], TEeXHONOTUs BOCCTAHOBIeHNs, 3(deKTus-
HOCTD yIPaB/IeHVIsL.

TexHONMOIMYECKIe  IPOLIECCHI  BOCCTAHOBJICHUSI
HOPOXKHO-CTPOUTE/IBHBIX MAIINH, YYNTHIBAIOINE TeX-
HO/MOrM4yeckoe  obecriedeHne,  9KOHOMUKO-OPTaHN-
3alIOHHble TPeOOBaHVsI, [UIAHMPOBAHNE M KOHTPOJIb,
Tpe6YIOT IPMHIMATD pelleHlie He II0 OFHOMY, a Cpasy 10
HECKO/IbKMM TI0Ka3atesiM 3¢ HeKTUBHOCTH, MHBIMM CITO-
BaMl, [I0 BUJaM TEXHOJIOTM) BOCCTAHOBJIEHNS JeTaslell.
ITpousseseH 0630p mpo6/IeM BOCCTAHOBJIEHMs eTaIel
JOPO’KHO-CTPOUTE/IBHBIX MAIIMH ¥ HOAXOJ K PEIIeHII0
MHOTOKPUTEePUA/IbHBIX 3a/jad, B OCHOBE KOTOPOTO JIEKIUT
METOJ PAlOHMPOBAHMs O MIPUHINIYY COOMIONEHNS e-
PapXIIECKOTO COOTHOIIEH ST BEPOSITHOCTEN BO3MOXHBIX
COCTOSIHMI BHEILHEN CPEeIbl.

Wn. 1. bubnmorp.: 13 Ha3s.
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Belyaev A. I. Optimization of the repair of mechanical
parts of road-building machines using the zoning
method. Vestnik grazhdanskikh inzhenerov - Bulletin of
Civil Engineers, 2017, no. 6 (65), pp. 228-232.

Keywords:  zoning method, road construction
machine, optimization, decision-making method, repair
technology, management efficiency.

Technological processes of road construction
machines’ repair, taking into account technological
support, economic and organization requirements,
planning and control, need to make a decision not on
one, but on several performance indicators, namely, on
the type of technology of repairing the machine parts.
The article reviews the problems of restoring the parts
of road-building machines and considers an approach
to the solution of multi-criteria problems basing on the
method of zoning according to the principle of observing
the hierarchical relationship between the probabilities of
possible conditions of the external environment.

YK [691.714:620.18:669.018.58-122-418]:621.77.016.3

DOI10.23968/1999-5571-2017-14-6-233-238

Topouenko B. E., Abpocumosa A. A., Tpynosa E. B.,
IJepbaxos A. I1. K BbI6GOPY KOHCTPYKI[MOHHBIX CTasell
I W3TOTOBIEHNSA CBAaPHBIX MeTA/IMYeCKMX KOH-
CTPYKIMII CTPOMTENTbHBIX MalINH // BecTHUK rpak/jaH-
CKMX MHXXeHepoB. 2017. Ne 6 (65). C. 233-238.

Kntouesvle cnosa: ManoyriepogucTble M HU3KOJIETU-
POBaHHBIE CTaIN, MeTa/UIN4eCcKue KOHCTPYKIVMN, TepMO-
LMKINYeckas o0paboTKa, XOMORHAA IUIaCTIYecKas Jie-
dbopmarus.

Hna manoyrnepopucteix 08, 10, 20, Ct3 n HM3KONIe-
rupoBanubix craneit 09T2C n 10XCH]I paspaboransl
OITYIMa/IbHBIE PEKUMBI TePMOLMKINYECKO 00paboTKN
C IIe/bI0 IONyYEeHMsA KOHEYHBIX CTPYKTYDP C 3a[JaHHOI
CTENEHDbIO JVICHEPCHOCTM, XapaKTEPHBIX [/ PeanbHbIX
CBapHbBIX META/UIOKOHCTPYKLMIA. YCTaHOBJIEHO, YTO CTe-
IIeHb JVCHEPCHOCTM IIOTY4aeMbIX CTPYKTYp 3aBMCHUT
OT VICXO[JHOM MMKPOCTPYKTYPBI, XMMUYECKOTO COCTaBa
CTasleil U YMCIa UKIOB TePMOLMKINYEeCKOT 06paboTKN
(THO). Hannume MeHee KPYMHO3EPHMUCTON MCXOFHOM
CTPYKTYPbI, yBeM4YeHNe CTEIIEHN JIETVPOBAHHOCTY CTa-
neit n uncna pukaoB TIIO croco6CTByeT IMOTydeHMIo
6omee MeMTKO3epHMCTON CTPYKTyphl. IlokasaHo, d4TO
IpefBapuTe/bHAas XOMONHAA IUTacTHdecKas pedopma-
Vsl TI03BOJISIET HOMYYUTh Hamboree MeTKO3epHUCTYIO
MUKPOCTPYKTYPY B UCC/IELyeMbIX CTaJIAX, CTENeHb JIUC-
IIEPCHOCTY KOTOPOJI BO3PACTAET C yBENNIEHNEM CTENIEHN
TIACTUYECKOT lehopMaIinu.

Vin. 3. Tabn. 2. bubmuorp.: 14 Hass.
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Gordienko V. E., Abrosimova A. A., Trunova E. V,
Scherbakov A. P. About selecting of structural steels for
the production of welded metal designs of construction
machines. Vestnik grazhdanskikh inzhenerov - Bulletin
of Civil Engineers, 2017, no. 6 (65), pp. 233-238.

Keywords: low-carbon and low-alloy steels, metal
constructions, thermal cycle processing, cold plastic
deformation.

For low-carbon 08, 10, 20, St3 and low-alloy steels
09G2S and 0KhSND, there have been developed optimal
modes of thermal cyclic treatment in order to obtain final
structures with a specified degree of dispersion typical for
real welded metal structures. It has been established that
the degree of dispersion of the structures obtained depends
on the initial microstructure, chemical composition of
the steels, and the number of cycles in thermal cyclic
processing (TCP). The availability of a less coarse-grained
initial structure, an increase in the degree of steel alloying
and the number of cycles of the TCP contributes to the
production of a finer-grained structure. It is shown that
preliminary cold plastic deformation makes it possible to
obtain the most fine-grained microstructure in the steels
under study, the degree of dispersion of which increases
with the degree of plastic deformation.

VIIK 625.08

DOI 10.23968/1999-5571-2017-14-6-239-244

Eemwxos C. A., Yoody O. A., Moueyw C. Y.
CTpOI/ITe)IbHO-I[OPO)KHbIe MAalINHbI B 3KCTPEMATbHBIX
YCHOBMAX IKCIUTyaTanyy // BeCTHUK rpakaHCKUX VH-
»eHepoB. 2017. Ne 6 (65). C. 239-244.

Kniouesvie cn06a: mapk MaIINH, TEXHIIECKast 9KCIUTY-
aTanus, paboToCIIOCOOHOCTD, penbed), KOMIIEKTAINSL.
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PaccMOTpeHbI OCHOBHBIE IIPUYMHDI, BIUSIOLINE Ha
PaboOTOCIIOCOOHOCTD  [JOPOXKHO-CTPOUTEIBHBIX MAIINH
B C/IOXKHBIX YCTIOBMAX SKCIUTyaTallMyl, a TAK)Ke BIIVSHIE
YCTIOBMIT MECTHOCTM Ha (POPMIUPOBaHIE [IAPKOB U KOM-
IIEKTOB MAIIVH.

Vin. 7. Bubnmorp.: 7 HasB.
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Evtyukov S. A., Choodu O. A., Mongush S. Ch.
Construction and road machines in extreme operation
conditions. Vestnik grazhdanskikh inzhenerov - Bulletin
of Civil Engineers, 2017, no. 6 (65), pp. 239-244.

Keywords: park of machines, technical operation,
machine availability, relief, complete set.

The article considers the main reasons influencing
the road-building machines' availability in hard service
conditions and the influence of conditions of the
surrounding area on the formation of parks and sets of
machines.

YIK 656.13.08:65.012.12

DOI 10.23968/1999-5571-2017-14-6-245-249

Kypaxuna E. B., Mycusxo J]. B. O6ecniedeHue ycToii-
YMBOCTH BUOPAIMOHHBIX YIUIOTHUTeNel // BecTHux
IpaXKIAHCKUX MHKeHepoB. 2017. Ne 6 (65). C. 245-249.

Kntouesvie cnosa: BuOpaloHHasA IINTA, HEHAIPaB-
JIEHHOE JIeJICTBIE, YCTONYMBOCTD, Bajlel], OIOPHAs IJIATA.

PaccmoTpeHsl ycnoBusa obecredeHNs yCTONYUBOCTU
BUOPAIMOHHDIX YIUIOTHUTENE B CTECHEHHBIX YCIOBUAX
ropoxcKoit cpenbl. IpencTaBiensl K1accuuKalyOHHbIE
IIpU3HAKU OOOpYHLOBaHMA, 0COOO YHeeHO BHMMAaHMUeE
Hanboree 3HAYMMBIM JUIA MCCIENOBAHNA ITapaMeTpaM:
BeIMYMHA IIEHTPOOEKHO CM/IBI, Macca, BO3MOXHOCTD
HOJY4eHNs pPeBePCUBHOTO IIepefBIDKeHNA (peBepcyB-
Hble IUIUTBI), TUI IpuBOAa. IIpencTaBieHbl cXeMbl BU-
OpaLMOHHBIX IUIMT C BMOpPATOPOM HAalpaBJIeHHOIO M
HeHapaBjIeHHOro AeiicTBuA. [Ipennoxxeno maremMaTye-
CKOe€ OICaHNUe YCTOIYMBOCTY BMOPAIMOHHBIX YITIOTHY-
teneit. OnpefeneHbl peakuys MOJ BaJbliOM CO CTOPOHBI
OIIOPHOJ IOBEPXHOCTI, MOMEHT MHEPLMM YIIZIOTHAIOLEN
9acTU BUOPALMOHHOTO YIUIOTHUTEISI OTHOCUTEIBHO OCH
BaJIblIa B PeXXMIMe BUOPAIMIOHHOTO TPaMOOBaHMAL.

Vin. 4. Bubnmorp.: 14 HasB.
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Kurakina E. V., Musiyako D. V. Ensuring stability
of vibratory compactors. Vestnik grazhdanskikh
inzhenerov - Bulletin of Civil Engineers, 2017, no. 6 (65),
pp. 245-249.

Keywords: vibration plate, non-directed action,
stability, drum, support plate.

Thepaper considersthe conditionsensuring the stability
of vibratory compactors in cramped urban environment.
There are presented classification characteristics of the

equipment, special attention is paid to the parameters that
are the most important to the study: the magnitude of the
centrifugal force, the mass value, availability of reverse
movement (reversing plate), the drive type. The authors
present the schemes of vibration plates with a vibrator of
directional and non-directional action. The mathematical
description of the stability of vibrating compactors is
offered. The reaction under the drum from the supporting
surface is evaluated, as well as the moment of inertia of the
sealing part of the vibratory compactor in regard to the
axis of the drum in the vibration compaction mode.

YK 621.43.019(088.8)

DOI10.23968/1999-5571-2017-14-6-250-253

Ymune B. I1. PeaKTOPHDIN y4aCTOK JBUIATeNs BHY-
TPEHHEro CropaHysA, paboTarolmero Imo 3aMKHYTOMY
OMKTY, ¥ Pe3yIbTaTbl €ro NpefBapUTeTbHOIO MCCIe-
poBaHMA // BeCcTHUK TpakKFaHCKUX MHXXeHepoB. 2017.
Ne 6 (65). C. 250-253.

Kntouesvie cnosa: cunoBast ycTaHOBKA, JBUTaTe/Ib BHY-
TPEHHETO CrOpaHMsA, CBIIY4YMII peareHT, OTpaboTaBIIue
ras3pl, UCKYCCTBEHHAs ra3oBas CMeCh, IMPOAYKTBI peak-
I

PaccmarpuBaeTcs BHOBb IIpefijlaraeMblil peaKTOPHBbII
Y4YacTOK, CAY)KalliWii [iA IIPUTOTOBJIEHUs MCKYCCTBEH-
HOIT ra3oBoil cMmecn, obecrednBaroeil pabory ABura-
TSl BHYTPEHHETO CTOPaHNA IO 3aMKHYTOMY IVIKITY.
B mporiecce TpaHCIOPTUPOBAHNA peareHTa Heprueit mo-
TOKa OTPabOTABIINX Ta30B ABUTATeIsA U PabOTOI BCIIO-
MOTATeJIbBHOIO BEHTW/IATOPA IIPOUCXOAAT HEeOOXOnMMbIe
XVMMIYecKye peaKLMN II0 TOMTydeHNI0 Ha3BaHHOI CMeCH.
B xadecTBe CBIITy4Yero peareHTa MCI0/Nb30BaHbI HaJIIepe-
KIUCU U TIePeKNCH IIeNOYHbIX MeTasioB. IlomydyeHHbIe
TBepyble IPOAYKTHI PeaKLMil OTAEIAIT OT Fa30BOTO I10-
TOKa M OTBOJAT, @ UICKYCCTBEHHYIO Ta30BYIO CMECh OX/TaXK-
marT 1o 60...80 °C, yaandoT u3 Hee M30BITOYHYIO B/IaTy
U MOfIAIOT Ha BIYCK JIBUTATENA.

Vin. 4. Bubnmorp.: 8 HasB.
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Chmil’ V. P. The reactor section of the internal
combustion engine operating in a closed cycle and the
results of its preliminary study. Vestnik grazhdanskikh
inzhenerov - Bulletin of Civil Engineers, 2017, no. 6 (65),
pp. 250-253.

Keywords: power plant, internal combustion engine,
bulk reagent, exhaust gases, artificial gas mixture, reaction
products.

The paper considers the newly proposed reactor
section of the internal combustion engine serving for
the preparation of artificial gas mixture providing the
operation of the engine in a closed cycle. In the process
of transportation of the reagent by the energy of the dilute
exhaust gas flow and the operation of the auxiliary fan,
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there take place necessary chemical reactions to obtain
the artificial gas mixture. As a bulk reagent, alkali metal
superoxides and peroxides are used. The solid reaction
products obtained get separated from the gas flow and
drawn off, and the artificial gas mixture is cooled to
60...80 °C, excess moisture is removed from it and fed to
the engine intake.

YK 69.05

DOI 10.23968/1999-5571-2017-14-6-254-259

Yepeonuuenxo H. [I., Kysomuna T. K., 3acmyn E. O.,
Jlanemuna H. I1. Oco6eHHOCTH BBIOOPA CTPOUTETBHBIX
MAaIlIVH ¥ MEXaHN3MOB JJIA YCTPOICTBA MOHOMITHOTO
JKeNMe300eTOHHOTO KapKaca MHOTOSTaXKHBIX JKVIBIX
30AHMII B YCIOBUAX IUIOTHON TOPOACKOIN 3acCTPOii-
KU // BeCTHUK TpaXKIaHCKUX MH>KeHepoB. 2017. Ne 6 (65).
C. 254-259.

Kntouesvie cno6a: CTpOUTENbHbIE MAIIVMHBI U MeXa-
HU3MBI, TJIOTHasg TOPOACKasA 3acTPONKa, CTeCHEHHbIE
YCIIOBMs, CTPOMUTENbHAs IJIOIIAfIKa, IPOMU3BOACTBO pa-
6or.

ITpencraBieHbl 0COOEHHOCTY BBIOOPA CTPOUTEIBHBIX
Mall¥H ¥ MEXaHM3MOB IIPU YCTPOICTBE MOHOIUTHOTO
XKeme300eTOHHOTO KapKaca MHOTO3TaXHBIX 3HaHMIT B
YCIOBUAX IUIOTHONM TOPOACKON 3acTporiku. ITpu Bo3sBe-
IeHNMM MOHOJIIUTHOIO >XelIe300eTOHHOrO KapKaca MHO-
TO3TAXHBIX JKIIbIX 3[JAHNI BBIIE/IAIOTCA JBA OCHOBHBIX
JTama: MOATOTOBUTENbHBIN ¥ OCHOBHOIN. OlpefeneHbl
OCHOBHbBIE KpUTEpPUN Ha 3TUX 3TAIaX IpU MIPOU3BOJCTBE
paboT B CTECHEHHBIX YC/IOBUAX (BO3MOXKHOCTD pa3Mellle-
HUA HeOOXORMMBIX MEXaHV3MOB, BIIMSHME Ha pa3Mellle-
HIe CYIIeCTBYIOIUX CeTeil, BIMAHNE Ha CYIeCTBYIOLe
3[aHNs, MOHT@X MEXaHM3MOB B CTECHEHHBIX YCTOBMSX).
[IponsBefeHa MX OLIEHKA HA MMpUMepe BHIOOpA MOHTAX-
HBIX KPaHOB IIPM YCTPOICTBE MOHONMTHOTO KapKaca
MHOTOST@)XHOTO 371aHNA. TakKe OMMCaHBI OCTOMHCTBA
M HEJOCTAaTKV CTAalMOHAPHBIX OETOHOHACOCOB U aBTO-
6eTOHOHACOCOB PV IPOM3BOACTBE PabOT B CTECHEHHBIX
TOPOJICKUX YCTIOBUAX.

Tabm. 3. Bubnuorp.: 15 Ha3s.
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Cherednichenko N. D., Kuzmina T. K., Zastup E. O.,
Laletina N. P. The features of selecting construction
machines and mechanisms to be used during the
assembling of cast-in-situ reinforced concrete frame
of high-storey buildings in conditions of dense urban
development. Vestnik grazhdanskikh inzhenerov -
Bulletin of Civil Engineers, 2017, no. 6 (65), pp. 254-259.

Keywords: construction machinery and mechanisms,
dense wurban development, constrained conditions,
construction site, work production.

The article identifies the features of selecting
construction machines and mechanisms to be used

during the assembling of cast-in-situ reinforced
concrete frame of high-storey buildings in dense urban
development conditions. Two main stages are highlighted
in the construction of reinforced concrete frame of high-
storey residential buildings, namely, preparatory and
basic ones. The key criteria for these stages in terms of
constrained production conditions are described (namely,
the opportunity of placement of necessary mechanisms,
the influence to the location of the existing networks,
the influence to the existing buildings, installation of
mechanisms in constrained conditions). Evaluation of
these factors based on the example of the cranes installation
for the construction of reinforced concrete frame of high-
storey residential buildings is submitted. In addition,
the advantages and disadvantages of stationary concrete
pumps and truck-mounted concrete pumps operated in
constrained production conditions are described.

YK 629.33:005.52-021.272

DOI 10.23968/1999-5571-2017-14-6-260-264

Benvrukosckuii A. A. ITlepcnieKTuBa pasBUTHA WH-
dpacrpykryper ATHKC Cankr-IlerepGypra c yue-
TOM TPAaH3UTHBIX TPAHCIIOPTHBIX MOTOKOB // BecTHMk
TPXAAHCKUX MHKeHepoB. 2017. Ne 6 (65). C. 260-264.

Kniouesvie cnosa: MHTepaKTUBHAsA MaTeMaTHdecKas
Mopenb (MIMM), nHdpacTpyKTypa, TpaH3UTHbIE IIOTOKM
(TTI), rasomoropHoe Tomnuso (I'MT), koMnpumMrpoBaH-
ubiil npupopnusit ra3 (KIII), raso6anonHble aBTOMOOWIN
(TBA), aBTOMOOM/IbHASI TAa30HATIONHUTEIbHAS KOMIIpeC-
copHas crannusa (ATHKC), konbleBass aBTOMOOMIbHAS
mopora (KAT).

[TpoussefieHO MopienMpoBaHNe UHPPACTPYKTYPHI
aBTOMOOV/IbHOII I'a30HANONHUTENbHOM KOMITPECCOPHOIT
craunuyu (ATHKC) Cankr-Iletepbypra Ha OCHOBe MH-
TE€PAKTUBHOM MaTeMaTU4eCKOM MOJEIN C YY4E€TOM IIep-
CIEeKTUBBI PasBUTHSA TOPOfA KaK KPYITHENIIEro TOProBo-
TPAHCIIOPTHOTO 1[€HTPAa MEX/YHAPOJHOTO 3HAYEHUA.
Ha ocHoBe aHamm3a ¥ TeHEHLUII yBeIMYEHUA TpaHC-
HOPTHBIX [OTOKOB Ia30MOTOPHBIX aBTOMOOWIEN ObLIN
oIlpefie/ieHbl MX UHTerpanbHble U auddepeHIanbHble
XapaKTepUCTUKY 110 Hambojiee 3HAYMMBIM MaruCTpajsaM
ropopa. 9To MO3BOIN/IO OLIEHUTD CPEHECYTOYHYIO U TO-
IOBYI0 HoTpebHOCTM B 3anpaske Maumna IMT Ha kaxjoii
U3 HILX, @ TAK)Ke HEOOXO[IMOe MC/IO U IIPOU3BOJCTBEH-
Hble Bo3MoKHOCTH ATHKC Ha KaXgoM 13 paccMaTpuBa-
embIx cbe3fioB Ha KAJI. ITpencraBieHHas MHPpacTpyk-
typa ATHKC Cankr-Iletep6ypra mo3BonuT mOIHOCTBIO
YZIOB/IETBOPUTD 3as1BKM IIOTPebUTENIeN! 110 3alIpaBKe ra30-
MOTOPHBIM TOIIIMBOM.

Wn. 1. bubnmorp.: 16 Ha3B.

DOI10.23968/1999-5571-2017-14-6-260-264
Vel ‘nikovskiy A. A. The prospect of the development
of the infrastructure of CNG stations in Saint-

393



BecmHUK 2pak0aHcKux uHxeHepos. 2017. N° 6 (65)

Petersburg taking into account the transit transport
flows. Vestnik grazhdanskikh inzhenerov - Bulletin of
Civil Engineers, 2017, no. 6 (65), pp. 260-264.

Keywords: interactive mathematical model (IMM),
infrastructure, transit flows (TF), gas motor fuel
(GMF), compressed natural gas (CNG), compressed gas
automobiles (GGA), automobile gas-filling compressor
station (AGNKS, CNG station), ring motor road (KAD).

The article presents the results of simulation of the
infrastructure of compressed natural gas (CNG) stations
in Saint-Petersburg on the basis of the interactive
mathematical model taking into account the perspective
development of the city as potentially the largest trade
and transport center of international significance. Based
on the analysis and trends of the increasing traffic flow
of GMF vehicles, there were assessed their integral and
differential characteristics in regard to the most important
thoroughfares of the city. The results of the study allowed
estimating the average daily and annual demand for GMF
filling, as well as the required number and operation
capabilities of the CNG stations at each entry to the
ring motor road. The infrastructure of CNG stations in
St. Petersburg presented in the article will allow to fully
meet the demand of consumers for the refueling the cars
with gas motor fuel.

YK 656.142

DOI 10.23968/1999-5571-2017-14-6-265-270

Hobpomupos B. H., Esmioxos C. C., Ionos E. B. Op-
raHnsanms 6e30mMacHOro JOPOKHOTO IBIDKEHN HA Iie-
IIeXOHBIX Nepexomax // BecTHMK rpaKmaHCKNMX WHXKe-
HepoB. 2017. Ne 6 (65). C. 265-270.

Kniouesvie cnosa: LOpO>KHOE [BVDKEHIIE, [IELIEXOHbII
nepexof, 6e30MacHOCTD, TEXHNYECKIE CPeLCTBA OPraHim-
3aI[MU JOPOXKHOTO JIBVDKEHISI.

[IpencraBieHa CTATUCTUKA TOPOXKHO-TPAHCIIOPTHBIX
IPOVCILIECTBMII C yYacTueM IeIleX0ofoB. BrisiBrena He-
00XOIVIMOCTD IIOBbIIIEHV O€30MIaCHOCTY B 30HAX IIellie-
XOJIHBIX IIEPEX0I0B B TEMHOE BpeMsi CYyTOK. IIpeioske bl
BapUAHTbl pelIeHNsT 3TOM HPOOIEMBbI C y4eToM Mepe-
IOBBIX pa3paboTOK B 00/MACTM CO3[MAHMS TEXHUYECKUX
CPeACTB OpraHM3alMy TOPOXKHOTO ABJDKEHVS ¥ COBpe-
MEHHOTO MJPOBOTO OIIBITA.

Vin. 11. Tabn. 3. Bubnuorp.: 5 Ha3B.
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Dobromirov V. N., Evtyukov S. S., Golov E. V.
Organization of safe traffic at pedestrian crossings.
Vestnik grazhdanskikh inzhenerov - Bulletin of Civil
Engineers, 2017, no. 6 (65), pp. 265-270.

Keywords: road traffic, pedestrian crossing, safety,
technical means of traffic organization.

The article presents statistics of road accidents
involving pedestrians. The need to improve safety in the

areas of pedestrian crossings in the dark time of the day is
revealed. Some options of solving this problem are offered
taking into account the advanced developments in the
field of creating technical means for traffic organization
and modern world experience.

YK 620.9(075.8) : 656.13.07
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Komuxos 0. I. Metopuka omeHku 3ueproaddex-
TUBHOCTH TPAHCHOPTA C MpUBIEYEHNEM CYI[HOCTH
Transfer Baprunu // BecTHUK TpaXJaHCKUX WH>KeHe-
poB. 2017. Ne 6 (65). C. 271-279.

Kniouesvie cnosa: TpaHCIIOPT, KBafipat ckopocTy, bap-
tuHy, Transfer, Tran, sHeproapeKTUBHOCTD, KUSHEH-
HBIN LIIMKITL.

IToctpoeHa MeTORMKA OLEHKM 3HepProdd¢eKTus-
HOCTH TPAHCIIOPTA C NpUBJIEYeHNeM CyiHocTy Transfer
BapTuHu. OneMeHThI METOAVKM: 000CHOBaHNUE HE0OXO/M-
MOCTY COOTHECEHUs KOJMMYeCTBA SHEPIuM Ha abCoMoTH-
3MPOBAHHBII IIEPEHOC 00BEKTA TIePEBO3KIL C Y/eIbHbIMU
9Heprosarparamyl, HAKOIUIEHHBIMI B TPAHCIIOPTHOI MH-
dpacTpyKType 3a XKMSHEHHBII LIMK/I OODbeKTa IepeBo3-
OK; ITpUBEJeH}e Ha3BaHHOTO OTHOIIEHVS K Pa3MEePHOCTH
Tran cymnoctu Transfer Tabmuuer BapTunu; pacueT sHep-
TUM [IBYDKEHMsI abCOMIOTM3MPOBAHHOTO OOBEeKTa Iepe-
BO3KM B TpaBuTanonHoM mnone MetoxoM C. I. TuryHuesa;
[IOCTPOEHME AMArPaMMBI C OCSMU CKOPOCTb V-yJie/IbHbIe
SHEeprosaTparsl; IPOBEeHIE aHATIM3A B TIONIE [YaTrPaMMBbl
V-sHeprosaTparbl 0 CpaBHEHWIO SHEPIMU HA IEPEHOC
00beKTa [EPEBO30K C HAKOIIEHHBIMI SHEPro3arparamu
TPAHCIIOPTHOTO KOMIUIEKCa. [IpMBOASTCS IpyMepsl pac-
4eTOB J/IsI HECKOJIbKIX BUJIOB TPAHCIIOPTA.

Vin. 4. Bubnuorp.: 24 HasB.
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Kotikov Ju. G. Technique of transport energy
efficiency assessment involving the entity of Bartini
Transfer. Vestnik grazhdanskikh inzhenerov - Bulletin of
Civil Engineers, 2017, no. 6 (65), pp. 271-279.

Keywords: transport, speed squared, Bartini, Transfer,
Tran, energy efficiency, life cycle.

The technique of estimation of transport energy
efficiency involving the entity of the Bartini Transfer
is constructed. The technique elements include the
following: substantiation of necessity of energy amount
correlation on the absolutized transfer of transportation
object with the specific power inputs which have been
saved up in the transport infrastructure during the
transportation object life cycle; reduction of this ratio to
the Tran dimension of entity of Transfer of the Bartini
Table; calculation of movement energy of the absolutized
object of transportation in the gravitational field by
S. G. Tiguntsev's method; construction of the diagram with
axes Speed V-specific power inputs; and, finally, carrying
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out of the analysis in the field of the Diagram V-specific
power inputs in comparison of energy on carrying over
the object of transportations with the saved up power
inputs saved up of the transport complex. Examples of
calculations for several types of transport are resulted.

YIK 656.11

DOI 10.23968/1999-5571-2017-14-6-280-284

Kpasuenxo I1. A., Onewsenxo E. M., [Jo6pomupos B. H.
MexaHNU3MBI peann3anyy rocyJapcTBeHHON KOHIeII-
nun obecrmeveHnss 06e30IMaCHOCTH IOPOXKHOIO [IBU-
>KeHMs // BecTHUK TpakgaHCKuMX WuHXeHepos. 2017.
Ne 6 (65). C. 280-284.

Kniouesvie cnosa: 6€30macHOCTb TOPOXKHOTO IBIIKe-
Hust (BIALT), konuenuyss OBJI]], MexaHM3MbI peanusarun
koHuenuyy OBJI]l, cucTemHass opraHmsanusA yIipasie-
Hus, CucreMbl MeHemkMeHTa BT,

Ob6ocHOBaHa IIOTPEOHOCTb B paspabOTKe MeXaHW3-
Ma peanusanuy (peanbHOrO MPYMEHEHNsI) B POCCUIICKOI
HpaKTiKe KOHLeNuy obecreveHnss 6e30mMacHOCTH [O-
POXXHOTO IBVDKEHUS, U3/IOKEHHOIT B 6a30BOoM (efrepasib-
HOM 3akoHe. IlokasaHO pellleHMe 3afauyl IPEOROTICHUA
ee JIOKHOTO CMBICIOBOTO TOJIKOBaHMS Ha IPakTUKe B
Cpefie OTBETCTBEHHBIX [JO/DKHOCTHBIX /UL Ha BCEX YPOB-
HSX MepapXnu TOCYAAPCTBEHHOI CUCTEMBI 00eCIedeHst
6€30I1acCHOCTY JOPO>KHOTO JIBYDKeHMs1. VI3/10)KeH Tiepexoy
OT ONNCAHMA MeXaHM3Ma IPeRyNPeXIeHUA LOPOXKHOI
CMEPTHOCTY Ha MOHATUITHOM YPOBHE K YPOBHIO €T0 CTPYK-
TYPHOTO MOJETMPOBAHNS, MOACHSIOLIETO HaIudme BO3-
MO>KHOCTH YIIPaB/IeHNUS CUCTEMOI C TapaHTMPOBaHHBIM
obecrievyeHreM 6€30MacHOCTH TOPOXKHOTO JBVDKEHNS.

Vin. 1. Bubnmorp.: 13 HasB.
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Kravchenko P. A., Oleshchenko E. M., Dobromirov V. N.
Mechanisms of the state concept of traffic safety
provision.Vestnik grazhdanskikh inzhenerov - Bulletin
of Civil Engineers, 2017, no. 6 (65), pp. 280-284.

Keywords: road traflic safety (RTS), state traffic
safety provision (STSP) concept, mechanisms of STSP
realization, system organization of control, road traffic
safety management systems.

The article substantiates the need for developing the
implementation mechanism (actual use) of the concept
of the road traffic safety stated in the basic Federal Law.
The authors show the ways of solving the problem of
overcoming the false semantic interpretation of this legal
act in practice among officials in charge of ensuring road
safety at all levels of the state system hierarchy. A transition
from the description of the mechanism of preventing
road mortality on the conceptual level to the level of its
structural modeling is described, explaining the feasibility
of the system control with guaranteed ensuring of the road
traffic safety.

YIK 656.1.

DOI 10.23968/1999-5571-2017-14-6-285-290

Mapycun A. B., [lanunos V. K., Mapycun A. B., Bo-
posxceiikun V. B. IlepcneKTMBHbIE TeXHMYECKNe pelle-
HMA KOHTPONA JBVKEHNA TPAHCIIOPTHBIX CPEACTB NPU
nepeBo3Kax // BeCTHMK rpa>kIaHCKUX MHKeHepoB. 2017.
Ne 6 (65). C. 285-290.

Kntouesvie cnosa: cpepncrBa aBroMarndeckoi (HoTo-
BupieouKcanyy, NHPOPMAVIOHHO-aHAIUTIYECKas CU-
CTeMa, TeJleMaTH4YecKye TeXHOIOTMHM, NH(OPMAIVIOHHO-
TEeJIeKOMMYHIUKAI[MOHHDIE T€XHOIOTMM, METOJ, pajfiloya-
croTHOI npertudukanum, RFID-TpancmoHzep.

IIpoBefien aHamM3 INPUMEHAEMOCTM CPELCTB aBTO-
Marudeckoil ¢GoroBupeodUKcaluy HapyLUIeHWII IIPaBuI
TOPOXKHOTO IBIDKeHMsS B PO Ha cyllecTBylolleM sTale
PasBUTHA YIMYHO-IOPOXXHOI CeT U TIPEeJIOKEH METOJ
KOHTPOJIA IBVYKEHM A aBTOTPAHCIIOPTHBIX CPECTB C IIPK-
MeHeHneM NHPOPMaIIOHHO-aHAIUTIYeCKO CUCTeMBL.

Vin. 4. Bubnmorp.: 12 HasB.

DOI 10.23968/1999-5571-2017-14-6-285-290

Marusin A. V., Danilov 1. K., Marusin A. V,
Vorozheikin I. V. Challenging engineering solutions
for controlling the traffic flow during transportation.
Vestnik grazhdanskikh inzhenerov - Bulletin of Civil
Engineers, 2017, no. 6 (65), pp. 285-290.

Keywords: automatic photo-video capture equipment,
information and analytical system, telematic technologies,
information and telecommunication technologies, radio-
frequency identification (RFID), RFID transponder.

The article analyzes the applicability of automatic
photo-video capture equipment used for fixing violations
of traffic rules in the Russian Federation at the current
stage of the street-road network development. A method
for controlling the movement of vehicles using an
information and analytical system is proposed.

YK 656.13:338.47; 656.13:658

DOI 10.23968/1999-5571-2017-14-6-291-294

Tepenmves A. B., E¢pumenxo /. b., Kapenurna M. IO.
MeTopabl paiiOHMPOBaHNA KaK METOAbI ONTUMM3AIIN
ABTOTPAHCIOPTHBIX MNpoueccoB // BecTHMK TrpakjaH-
CKVIX MIHXXeHepoB. 2017. Ne 6 (65). C. 291-294.

Kniouesvie cnosa: meton pailoHMpPOBaHMA, aBTOMO-
6111b, OIITMMU3ALYS, METOJ IIPUHSITIS PEIIEHSI, MHOTO-
KpUTepyajbHas 3aada, 3¢ HeKTMBHOCTD YIPaB/IeHNUA.

V3naraeTcsa MoAXof K pelleHN0 MHOTOKPUTEPUAIb-
HBIX aBTOTPAHCIIOPTHBIX 3a/lay, B OCHOBE KOTOPOIO JIe-
XKUT MeTOJ, PailOHMPOBAHNUSA O IPUHIIUITY COOIOfEHI
MepapX4ecKOr0 COOTHOLIEHN BEPOSATHOCTEN BO3MOX-
HBIX COCTOSIHUI BHEIIHEN CPebl.

Vn. 2. bubnmorp.: 14 Ha3B.
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DOI 10.23968/1999-5571-2017-14-6-291-294

Terent'ev A. V., Efimenko D. B., Karelina M. Yu.
Methods of zoning as methods of motor transport
processes’  optimization. Vestnik  grazhdanskikh
inzhenerov - Bulletin of Civil Engineers, 2017, no. 6 (65),
pp. 291-294.

Keywords: zoning method, car, optimization, decision-
making method, multi-criteria task, management
efficiency.

The article presents an approach to solving the multi-
criteria motor transportation tasks based on the zoning
method, which implies observing the hierarchical ratio of
probabilities of external environment s possible condition.

VK 338.43;69:33

DOI 10.23968/1999-5571-2017-14-6-295-301

Asepuna M. B. AHanmm3 npo61eM pa3BUTIA MaJIOro
NpeNNPUMHIMATENBCTBA B CTPONTENBCTBE M pa3paborT-
Ka OCHOBHBIX HampaBleHMiT uX pemreHys // BecTHux
IpaKIAHCKUX MHKeHepoB. 2017. Ne 6 (65). C. 295-301.

Kntouesvie cnosa: Manoe IIpeRNPUHUMATEILCTBO
B CTPOUTE/IbCTBE, IPOOIEMBI MaJIOro PRI PUHIMATE/Ib-
CTBa B CTPOMTENbCTBE, PAHXKMPOBaHME IpPoOIeM, Ha-
IpaBJIeHNs pellleHns Mpo6ieM pasBUTHs MAjIOro Ipef-
[IPUHMMATEIbCTBA B CTPOUTEIbCTBE.

PaccMoTpensl Tpo6y1eMbl pa3BUTIA MaJIOro IPeIIpy-
HJIMaTe/IbCTBA B CTPOMUTEIbCTBE, BBIABICHHbIE HAa OCHO-
BaHUY M3Y4YEeHMs aKTyaJlbHBIX CTATUCTUYECKMX NaHHBIX,
paboT aBTOPOB 10 JAHHOI TeMaTHKe, FOCYJapCTBEHHBIX
IIPOrpaMM Pa3BUTHUA MAaJIOr0 IIPedIIpMHUMATENIbCTBA.
ITpoBeneH aHa/MU3 IPUOPUTETHOCTY IPOOIEM pasBUTUA
MajIoro HpeANpUHMMATEIbCTBA TP IMOMOIIM MeTOofia
paccTaHOBKY IpHopuTeToB. Ha OCHOBAaHNM MOMTy4YeHHBIX
JAHHBIX MIPEIO>KEHBI OCHOBHbIE HAIIPAB/ICHVSI PEIIeHIsI
po6eM.

Wn. 1. Tabn. 5. bBubnuorp.: 7 Ha3B.
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Averina M. V. Analysis of the problems of small
entrepreneurship development in construction and
elaboration of the main directions of solving these
problems. Vestnik grazhdanskikh inzhenerov - Bulletin
of Civil Engineers, 2017, no. 6 (65), pp. 295-301.
Keywords: small entrepreneurship in construction,
problems of small entrepreneurship in construction,
ranging of problems, the directions of solving the problems
of small entrepreneurship development in construction.
The paper considers the problems of small
entrepreneurship development in construction revealed
on the basis of studying relevant statistical data, scientific
works devoted to this subject, state programs of small
business development. The prioritization analysis of the
problems of small business development has been carried
out by means of the priority setting method. On the basis

of the obtained data, the main directions of solving these
problems are proposed.

VIK 338.4
DOI10.23968/1999-5571-2017-14-6-302-310
Jlywinuxos A. C. CHIDKeHMe PHUCKOB peanus3anum
VHBECTHIIMIOHHO-CTPONTENbHBIX MPOEKTOB 3a CYeT JIC-
NONb30BaHNA MH(POPMANVOHHBIX TexHomoruii // Bect-
HUK TPOX/JAHCKIX MH>KeHepoB. 2017. Ne 6 (65). C. 302-310.
Kniouesvie cnosa: MHBECTUIMOHHO-CTPOUTENbHBII
IPOEKT, MUHUMMU3AINA, PUCKM, Ka/leHJapHbIl Ipaduk,
CUHXPOHU3ALUS, UHPOPMALIOHHBIE TeXHOIOT .
[Ipennoxena MeTOAMKA MMHVMU3ALUY  PUCKOB
VHBECTULMOHHO-CTPOUTEIBHBIX IIPOEKTOB C MCIO/Ib30-
BaHyeM VHGOPMAIMOHHBIX TEXHOIOIMI, BK/IIOYAIOLIAsI
IATH 9TAIoB: pa3paboTky 3D-Mopenyu mpoekra, IIaHO-
BOJI MOJIelM TIPOEKTa U CHHXPOHM3ALUI0 KOHCTPYKTUB-
HBIX 57IEMEHTOB MOJIE/IN C Ka/leHAAPHBIM rpadukom; Gpop-
MUpoBaHUe (PAKTHMYECKON M KOMIUICKCHOM MOZeI Ha
KOHKDPETHYIO [JaTy; CUCTEMATM3ALMIO JAHHBIX U UX aHa-
JIM3; BUSYAIM3ALIMIO VM AaKTyaIU3alio rpagyKa BbIIOTHe-
HISA PabOT; COCTaBIIeHIE OTYETa O XOJie CTPOUTENbCTRA.
Vn. 2. Tabn. 1. Bubmuorp.: 15 Ha3B.
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Lushnikov A. S. Risk reduction at implementing
investment and construction projects by means of
using information technologies. Vestnik grazhdanskikh
inzhenerov - Bulletin of Civil Engineers, 2017, no. 6 (65),
pp. 302-310.

Keywords: investment and construction project,
minimization, risks, calendar schedule, synchronization,
information technologies.

The article presents a methodology for minimizing
the risks at implementing investment and construction
projects by means of using information technologies. This
methodology includes five stages: working out a 3D model
of the project, development of the planned project model;
synchronization of the design elements of the project
with the calendar schedule; formation of the actual and
the integrated model for a specific date; systematizing of
the data and their analysis, visualization and actualization
of the schedule of works; drawing up a report on the
construction works progress.

YIK 338.3

DOI 10.23968/1999-5571-2017-14-6-311-317

Maiiopos A. K. CrpaTermyeckoe ympasieHNe KakK
OCHOBHO€ HaNpaB/leHNe NOBbIeHN: 3PP eKTMBHOCTH
JeATeTbHOCTH CTPOUTENbHOI opranu3anuu // BecTHMK
TpaKIaHCKUX MH>KeHepoB. 2017. Ne 6 (65). C. 311-317.

Kntouesvie  cnosa: cTpomTenbHas — OpraHU3alus,
yIIpaBJIeHMe, CTPATeTVs, CTpaTeTn4ecKoe yIIpaByIeHue.

396



Pegpepamei

IIpencTaB/ieHbl pe3ynbTaThl 0600IeHIsT TeopeTnde-
CKMX KOHIIETII[WIT CTPATErNYeCKOrO YIIPAB/IEHNUS B CTPON-
Te/IbHBIX OPTaHM3ALMAX. PACCMOTpEH IIpoljecc CTparer-
4eCKOTO yIIPaB/IeHVIsI IIPEAIPYSTISIMI; OXapaKTepUu30Ba-
HbI (AKTOPBI, BAVAIOLIIE HA VX AeSITeTbHOCTD.

Vin. 1. Bubnmorp.: 9 HasB.
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Mayorov A. K. Strategic management as the main
direction of improving the efficiency of construction
organization performance. Vestnik grazhdanskikh
inzhenerov - Bulletin of Civil Engineers, 2017, no. 6 (65),
pp. 311-317.

Keywords: construction organization; management;
strategy; strategic management.

The article presents the results of generalization
of theoretical concepts of strategic management in
construction organizations. The author considers the
process of strategic management at enterprises and defines
the factors influencing their activity.

VIK 338.24

DOI10.23968/1999-5571-2017-14-6-318-327

IInemnesa H. I. YnpaBieHue nenAMU NOCTaBOK KaK
ApaiiBep pasBUTHA Y KOHKYPEHTOCHOCOOHOCTH Ipef-
NIPUHMMATETbCKUX CTPYKTYP // BeCTHMK rpaxkjlaHCKMX
nHXeHepos. 2017. Ne 6 (65). C. 318-327.

Kniouesvie cnosa: 6usHec-cTpaTerus, ypasaeHue 1ie-
MAMM IOCTABOK, IOTUCTUYECKasA CTPATerus, pefIpyHI-
MaTenbCKasA CTPYKTYpa.

PaccmarpuBaercsa ynpapneHne HensAMM IOCTaBOK KaK
OpaiiBep pPasBUTUA TPeNIPUHUMATENIbCKUX CTPYKTYP,
KOTOPBIII CIOCOOCTBYET MOZAJEP)KKEe CTpaTeruy KOHKY-
PEHTOCIIOCOOHOCTY TIPEAIPUHNMATEIbCKOM CTPYKTYPBI
COOTBETCTBYIOLIEI TOTMCTUYECKOI cTpaTerneii. Ilokasa-
HBI KOHIIENITyaJIbHble OCHOBBI, C/Ty>Kalllyie OIOpOoIi CTpa-
Terny pasBUTHUA OM3Heca Ha JaHHbI fpaiisep. IIpenno-
JKeHBl BapMaHTLI MOfefieil JTOTUCTUKMU IS PasHBbIX Ha-
IIpaBJIeHNIT Pa3BUTHA NPENIPUHIMMATENIbCKUX CTPYKTYP;
PaccCMOTpEeHbI METO/Ibl, IPYMeHsIeMble Ha Pa3HBIX dTallax
¢dbopMypoBaHys OM3HeC-CTpAaTerMy M JIOTUCTUYECKON
CTpaTerun.

Tabm. 3. Bubmuorp.: 16 Ha3s.
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Pletneva N. G. Supply chain management as a
driver of development and competitiveness of business
structures. Vestnik grazhdanskikh inzhenerov — Bulletin
of Civil Engineers, 2017, no. 6 (65), pp. 318-327.

Keywords: business strategy, supply chain management,
logistics strategy, business structure.

The article considers the supply chains management
as a driver for the entrepreneurial structure development.
This provides for an appropriate logistics strategy

supporting the general strategy of the business structure
competitiveness. Conceptual framework supporting
the business development strategy for this driver is
highlighted. Some options of logistics strategy regarding
for various different directions of business structure
development are proposed and the methods applied at
different stages of the business strategy formation and
logistics strategy formation are considered.

YIK 332.1

DOI10.23968/1999-5571-2017-14-6-328-332

Cuzos B. 1., Ilecoyxuti A. A. DKoHOMUYECKasa Oe3-
OMACHOCTh PeTMOHAa: COBPEMEHHbIe MeTOANYecKie
acnekThl // BecTHUK TIpakJaHCKUX MHXeHepos. 2017.
Ne 6 (65). C. 328-332.

Kniouesvie cnosa: sKoHOMMYecKas 6€30MacHOCTb, 9KO-
HOMMYECKOe IIPOCTPAHCTBO, PETrVOHBI, PYHKIIMOHAIBHO-
TeppUTOPMATIbHBIE CUCTEMBI.

PackpbiBaeTcst psifi METOMYECKNX aCIEKTOB obecIe-
4eHIsI S9KOHOMIIECKOIT Oe30IMaCHOCTI PETMOHA B YCIIO-
BIAX HeCTaOMIBbHON cpenbl. PaccMaTpuBaeTcs puMeHe-
HI€ TePMMHA «<9KOHOMIYECKOE IPOCTPAHCTBO» C Y4ETOM
poccuiickoit crerudukn.

Tab6m. 1. Bubnuorp.: 15 Ha3s.
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Sigov V. L, Pesotskiy A. A. Economic security of the
region: contemporary methodological aspects Vestnik
grazhdanskikh inzhenerov - Bulletin of Civil Engineers,
2017, no. 6 (65), pp. 328-332.

Keywords: economic security, economic space, regions,
functional territorial systems.

The article reveals some methodological aspects of
ensuring of economic safety of the region in unstable
environment conditions. The use of the “economic
space” term is discussed with due account of the Russian
Federation specifics.

YJ1K620.330.322.9

DOI 10.23968/1999-5571-2017-14-6-333-338

Cmapoinuna H. A., Kopuynosa E. M. CoBepinen-
CTBOBaHMe OLEeHKN 3(PeKTMBHOCTY WMHBECTUIIVIOH-
HbBIX NPOEKTOB 3HEProcOeperaiux oO0IecTBeHHBIX
3JaHmii // BecTHUK TIpakKgaHCKMX MHXeHepos. 2017.
Ne 6 (65). C. 333-338.

Kniouesvte crnosa: s PpeKTMBHOCTD, MHBECTUIIVIOHHBII
[IPOEKT, 3HeprocbHeperamwigee 0O6LIECTBEHHOE 3TaHIE,
SKM3HEHHBIN LIVK/I IIPOEKTa.

ITpepcraBiieHbl IpeIOKeHNs 0 COBEPLIEHCTBOBA-
HUIO CYIIECTBYIOIIMX METORMK OLeHKYU 3¢ (PeKTNBHOCTI
VHBECTUIIMOHHBIX IIPOEKTOB 9Heprocbeperaomnmx oobue-
CTBEHHBIX 3[JaHNI1, IPYMEHMBIX Ha TI000M JTare >Kus-
HEHHOTO IMK/Ia MHBECTUIVIOHHOTO IIpoeKTa. BxmouaroT
BBIYJC/ICHNE OCHOBHBIX CTOMMOCTHBIX ITOKa3aTeneil Jiyis
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BbI6Opa Hanbomnee 3hHeKTUBHOTO IPOEKTA, BHIUNCTIECHNS
addexTa OT BHEIpEHNMS SHEProcOHeperarinx MepPOIPIsi-
TUIT MX B3AaMMHOTO BJIMSTHUSL fPYT Ha APYyTa.

Ta6s. 2. Bubmorp.: 16 Ha3s.
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Starynina N. A., Korshunova E. M. Development of
efficiency assessment of investment projects of energy
saving public buildings. Vestnik grazhdanskikh
inzhenerov - Bulletin of Civil Engineers, 2017, no. 6 (65),
pp. 333-338.

Keywords: efficiency, investment project, energy saving
public building, projects life cycle.

The article presents proposals for improvement of the
existing techniques of assessing the efficiency of investment
in energy saving public buildings projects. It can be applied
at any stage of investment projects" life cycle. Estimation
of basic value indicators needed to choose the most cost-
effective project variant is included. This allows calculating
the effect of energy saving measures implementation in
accordance with their mutual influence.

YK 338.22

DOI 10.23968/1999-5571-2017-14-6-339-343

Toxynosa I. @., XKnyoosa O. A., [lpozdosa V1. B. Bnius-
HIe CTPONTENbHOTO KOMIUIEKCa Ha pasBuTie CaHKT-
ITeTep6yprckoii armomepanyy // BecTHUK IpaXgaHCKMX
uHKeHepoB. 2017. Ne 6 (65). C. 339-343.

Kntouesvie cnosa: TOpoicKas arnomepanusd, CTpo-
WUTENbHBII ~ KOMIUIEKC, HOBOCTPOVIKM,  COLIMaJIbHO-
9KOHOMIYECKOE Pa3BUTHE, TPAJOCTPONTENbHAS TOMUTH-
Ka, CTpaTerus.

JloKaspIBaeTCs, YTO CTPOMUTENHCTBO CYLIECTBEHHBIM
obpasom BrusieT Ha GOPMUPOBaHUE I Pa3BUTIE aTIOMe-
panmit, HO MOXKeT CTaTb MCTOYHMKOM YCH/IEHMs Harpys-
K Ha HUX. MaccoBast 3actpoiika 6mokaitmmx k. CaHKT-
[TeTepOypry IpuUropopoB SKOHOMMYECK!U BBITOfHA, HO
paspymaeTr CIOKMBIIYIOCA COLMA/IbHYI0 CTPYKTYPY 3a-
CTpaMBaeMbIX TeppuTopuii. B pesynbraTe mosApnsA0TCA
paitoHbl, GYHKUMOHMPYIOLINE B PEKUMe MasSTHUKOBOIL
murpanun. IIpu sToMm Harpyska Ha obecIedeHue IpUro-
POnoB MHGPACTPYKTYPOIL IOTHOCTDIO JIOKUTCA Ha «IIPY-
HYIMAIOIYIO TePPUTOPUIO», KOTOpas He 0O/MafiaeT [ocTa-
TOYHBIMM pecypcamiu. IlokasaHo, 4TO Takas CUTyauus
CTana CHIEeNCTBUEM OTCYTCTBMA COBMECTHBIX IIPOTpaMM
pasBUTUA TOPOACKMX W IIPUTOPOAHBIX TEPPUTOPUIL,
B IIEPBYIO OY€pPefib TPATOCTPONTEIbHBIX IITTAHOB.
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The article substantiates that construction industry
essentially influences the formation and development
of agglomerations, but it can also become a source of
load strengthening on them. Although mass building
development of the suburbs located in the vicinity of St.
Petersburg is economically beneficial for the city, it destroys
the developed social structure of the built-up territories.
As a result, there have emerged some areas functioning in
the mode of pendulum migration. Concurrently, the load
of providing the suburbs with infrastructure becomes the
responsibility of the “accepting territory” which has no
sufficient resources. It is demonstrated that such situation
has been caused by the lack of joint development programs
of urban and suburban areas, and, first of all, of the urban
development plans.
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Yenauenko H. B., lep6una I . MeTOmOMOINs usMe-
peHus u oueHKM 3(pPeKTUBHOI AeATeTbHOCTH CTPON-
TeIbHOI opraHmu3anum // BecTHUK rpaKTaHCKNX MHXKe-
HepoB. 2017. Ne 6 (65). C. 344-354.

Kmiouesvie cnosa: 3dQPeKTUBHOCTb, METOHOIOTNS,
ompenenenust 3ddexTnBHOCTH, BUABI 3PPEKTUBHOCTH,
MeTOfbI M3MepeHVA 9 GEeKTUBHOCTI, METOIbI OLICHKI 3(-
(eKTUBHOCTI, CTPOUTE/IbHASL OPTAHN3ALsT, U3MEPEHIEe I
oleHKa 3P PEKTUBHON IeATETBHOCTY, U3MePEHNE I OLieH-
Ka 3¢ dexTrBHOCTH yripaBieHus, Kputepun 3QHeKTUBHO-
CTH, leTEPMIHIPOBAHHBIE 9KOHOMIYECKIIE MOETIIL.

JlaHa cpaBHUTeNTbHAS AHAJIMTIIECKAS XaPAKTEPUCTI-
Ka IOHATUIT SKOHOMIYECKOIT 3 PEeKTUBHOCTH, pe3yibra-
TMBHOCTYU ¥ HPOAYKTMBHOCTU 9KOHOMMYECKUX IpOILiec-
COB U sIBICHUII B JeATETBHOCTI XO3SICTBYIOMUX CYOD-
exToB. [IpeioxkeHa crcTeMarusanus BUA0B 9 (HeKTuB-
HOCTV 9KOHOMUYECKIX CHCTEM U METOJOB M3MEPEeHST X
3¢ PeKTUBHOCTN. YTOYHEH METOHOIOTMYECKUIT ACIIEKT
usMepeHus: aPpQPeKTMBHOCTY SKOHOMUYECKON [iesATeNlb-
HOCTU CTPOUTENbHOI OPTaHN3aL MM, OCHOBAHHOI Ha KOH-
LeMINY PeCYPCHOrO IOAXOMA U IIPUHIUIIA COM3MEPEHIsI
[IeHHOCTY BEJINIIMHBI 5KOHOMIIECKOro ¢ ¢ekra (B HaTy-
PaTbHOM MU CTOMMOCTHOM M3MePEHMM) TI0 OTHOIIECHMIO
K IL[EHHOCTH OO0IIeil BeIMYMHBI PBIHOUHON CTOMMOCTU
IPUMEHSEMBIX PeCypcoB (TPYHOBBIX, MaTepyanbHO-
TEXHIYECKUX, (PUHAHCOBBIX), 00YC/IIOBUBIIUM IIOTyYeHNUE
atoro apdexra. [IpemoxxeH MeTo U3MepEHMsI TOTEHIIN-
asIbHOI 9 PEKTUBHOCTH IPOoIlecca MPOU3BOACTBA U IPO-
IaXM CTPOUTENbHOI mpoxyKuuu (pabor, ycyr). Paspa-
60TaHbI leTePMUHNPOBAHHbIE SKOHOMITIECKIIE MOJIEIIIL.
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Chepachenko N. V., Scherbina G. F. Methodology for
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of a construction organization. Vestnik grazhdanskikh
inzhenerov - Bulletin of Civil Engineers, 2017, no. 6 (65),
pp. 344-354.

Keywords:  efficiency, methodology, efficiency
definitions, types of effectiveness, methods for measuring
effectiveness, methods for assessing effectiveness,
construction organization, measuring and assessment
of effective performance, measuring and assessment
of management effectiveness, performance criteria,
deterministic economic models.

The article gives a comparative analytical description
of the concepts of economic efficiency, effectiveness and
productivity of economic processes and phenomena in
the activities of economic entities. A systematization of
the types of efficiency of economic systems and methods
for measuring their effectiveness is proposed. The authors
have specified the methodological aspect of measuring
the efficiency of the construction organization economic
activity based on the concept of the resource approach and
the principle of co-measuring the economic effect value
(in natural or cost measurement) in relation to the total
market value of the applied resources (labor, material,
technical, financial resources), which have brought about
this effect. A method for measuring the potential efficiency
of the process of production and sale of construction
products (works, services) is proposed. There have been
developed deterministic economic models.
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Hunxuna C. B. ONTNMU3aLMA TEXHIYECKOTO pele-
HHA IO pe3ynbTaTaM NposefeHHOro TAO ana mosbI-
menus 3¢ eKTUBHOCTH NPoeKTa // BecTHUK rpakpaH-
CKMX MHXXeHepoB. 2017. Ne 6 (65). C. 355-363.

Kniouesvle cnosa: TeXHUKO-IKOHOMIYECKOe 00OCHO-
BaHMe, MHBECTUIL[MOHHBII IIPOEKT, 3HeproobecredeHre
o6bekra, ACYTII, KOHTpOJUIep HeYeTKO JIOTUK.

OcBelljeHbl BOIPOCH IPAKTUYECKOTO IPYMEHEHMs
9KOHOMMKO-MAaTeMaTNIeCKUX METOHOB IpU pa3paboTke
MHBECTUIVIOHHBIX IIPOEKTOB IO CTPOUTENILCTBY CIIOXK-
HBIX TEXHOTOTMYECKNX 00DbeKTOoB. PaccMoTpeH paspen
TEXHUKO-9KOHOMIYECKOTO OOOCHOBaHVA IIPYM IIOATO-
TOBKE MHBECTUI[IOHHOTO IPOEKTa IO CTPOMUTENbCTBY
TEIUINYHOTO KOMIUIEKCA, BK/IIOYAIOLIETO COOCTBEHHBIN
SHepreTMdecKmii eHTp. IlpoanannsmupoBaHbl BapyaHThI
9HEpProcHabXeHMA 00BEKTa C yUIeTOM ITONKTIOUEHNA K
BHEIITHNM 3/1eKTPOCETAM W/WIN YCTaHOBKA COOCTBEHHO-
r0 37EKTPOTeHePHPYIOLIET0 060PYAOBAHUA Pa3TUIHON
KOMIOHOBKH. [TokasaHO, KaK ¢ IIOMOIIbIO NIPYMEHEHNUA
9KOHOMMKO-MaTeMaTU4eCK/NX METOJIOB MOXKHO OITHMI-
3MpPOBAaTh CTPYKTYPY 9HEPreTUYeCKOro XO3:ICTBa arpo-

[IPOMBIIUIEHHOTO KOMIUIEKCA ¥ JOOUTHCs 3HAYUTEIBHOTO
COKpAIIleHNsI PACXOOB HA CTPOUTENIBCTBO U AKCIIIyaTa-
LMo 00beKTa.

Wn. 7. Tabn. 3. Bubnuorp.: 16 Ha3s.
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Shilkina S. V. Optimization of technical solutions
according to the results of the feasibility study aimed at
enhancing the project efficiency. Vestnik grazhdanskikh
inzhenerov - Bulletin of Civil Engineers, 2017, no. 6 (65),
pp. 355-363.

Keywords: feasibility study, investment project, energy
provision of object, automatic control system, the fuzzy
logic controller.

The article is devoted to the practical application of
economic-mathematical methods at the development
of investment projects on construction of complex
technological objects. The author considers the technical-
economic substantiation section at the preparation of
the investment project on construction of a greenhouse
complex with its own energy center. Energy provision
options of the object with regard to connections to
external networks and / or installation of separate power
generating equipment of different designs are analyzed. It is
shown that by using the economic-mathematical methods
it is possible to optimize the structure of energy utilities
of the agricultural complex and achieve a significant
cost reduction for the construction and operation of the
facility.
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Jlanudyc A. A., Escmuenees B. []. Oco6eHHOCTH BBI-
6opa PpyHgaMEeHTOB MaTO3Ta)KHBIX MHOTOKBAPTHPHBIX
JOMOB IO TPYAOeMKOCTH pabot // BecTHuk rpaxjan-
CKuX MHXeHepoB. 2017. Ne 6 (65). C. 364-368.

Kniouesvle cnoea: passuTme Majo3Ta>KHOTO JOMO-
CTPOMUTENbCTBA, (YHJAMEHTHBIE CHCTEMbI, MaTepuaso-
eMKOcTb, 06beM CMP, 0c06eHHOCTH TeppUTOPUN, OPTO-
TponHasa GyHIaMeHTHas IUINTA, MOHOMIUTHAS >Kee300e-
TOHHasA QyHAAMEHTHas IUINTA, KOMOVMHVPOBAHHBI TUII
¢dynpamenta, 5D mopenuposanue, BIM-texHonornn.

[TpennoxxeHO O3HAKOMUTBCSI C CYTBIO IIPOOIEMBbI
BO3BeleHNA (DYHIaMEHTOB JyIA MaJO3TaKHBIX MHOTO-
KBapTUPHBIX TOMOB. IIpoBefieH aHamM3 KOMOMHMPOBaH-
Horo Tuna ¢pyHngamenTa. CpaBHUBAIOTCA TPAUIIMOHHDIE
TeXHOJTIOIMNM BO3BefeHMs (yHAaMeHTOB. OHM MOXOMAT
I MHOTO9Ta>KHBIX JJOMOB, HO, IIPYIMEHAS 9TY YK€ TUIIDI
(dyHIaMeHTOB IIpY MaJIO3TaXKHOM JJOMOCTPOUTE/NILCTBE,
IIPOYHOCTHDIE XapaKTePUCTUKM OCTAIOTCA TaKMMU SKe
BBICOKMMM, KaK ¥ /I MHOTO3TA)KHOTO CTPOUTENLCTBA.
B utore mpomucxopuT Iepepacxof MaTepyuanoB, a TPyRo-
€MKOCTD BBIIIO/IHSIEMBIX Pab0OT OCTAETCsI HEN3MEHHOIL.

V. 5. Tabn. 1. bubmuorp.: 15 Ha3B.
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Lapidus A. A., Yevstigneyev V. D. Features of
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buildings according to the complexity of works. Vestnik
grazhdanskikh inzhenerov — Bulletin of Civil Engineers,
2017, no. 6 (65), pp. 364-368.

Keywords: the development of low-storey house
building, foundation systems, materials consumption,
the volume of construction and installation works, the
features of the territory, orthotropic foundation slab,
monolithic concrete foundation slab, combined type of
foundation, 5D modeling, BIM technologies.

The article deals with the problem of building
foundations for low-storey apartment buildings.
A combined type of foundation is analyzed. The
traditional technologies of foundations’ construction
are compared. These technologies are used for both low-
storey and multi-storey buildings. At applying the same
types of foundations in low-storey type of buildings,
the strength properties remain as high as for multi-
storey constructions. As a result, there takes place is a
waste of materials, and complexity of the work remains
unchanged.



