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3asyna B. C., Jlobanos 0. H., Pycanos I. E., Bon-
ko6 B. /1. Taktimdeckuii yp6aHI3M KaK MeTOJ, OBICTPOrO
«0OHOBNEHN:A» CHATBHBIX PailoHOB ropofa // BectHuk
IPaXAAHCKUX MHXKeHepoB. 2019. Ne 5 (76). C. 5-9.

Kntouesvie cnosa: coBpeMeHHBII TOPOX, TOPOACKaA
cpena, oblLIecTBeHHbIe IPOCTPAHCTBA, TAKTUYECKUIT Yp-
0aHI3M, CIIaTbHBII PailoH.

CrasibHble palioHBI €CTh MPAKTUYECKN BO BCEX KPYII-
HBIX POCCHICKMX Tropopax. COITTacHO CTAaTMCTUYECKUM
HAaHHBIM OOJIBUIMHCTBO J>KUTEJIENl CYUTAIOT CIA/IbHbIE
PpaiioHbI TOpOfia He6IArONPUATHBIM MECTOM ISl OT/bIXA,
obwenus un Bcrped. CerofHa GopMupoBaHue COBpeMeH-
HOII U KOM(OPTHOI TOPOLCKON Cpefibl, HeOThbeM/IeMOi
JacThI0 KOTOPOIT SIBIAIOTCS OOIeCTBEHHBIE IPOCTPAH-
cTBa, mpuobperaeT ocoboe 3HaueHMUe MIA TOpoAa M1
IIpefiycMaTpyBaeT IPOKOe BOB/ICUeHNe KUTeleil B O1a-
TOYCTPOJMCTBO CBOETO paifoHa. B crarbe paccmarpuBaer-
s TIOHATHE «TaKTMIECKOro ypbaHM3Ma» KaK OffHOTO U3
METOHOB OBICTPOrO «OOHOB/IEHMs» CIIA/TbHBIX PailOHOB,
MO Pa3yMeBaIOIIero OIpe/e/IeHHbIN MOAX0/, B PasBUTUN
TOPOJICKUX TEPPUTOPUIL C UCTIONb30BAHMEM KPaTKOCPOY-
HBIX, He TpeOyIoIUX OOMbIINX 3aTPaT ¥ PECypCcOB BMe-
IIATe/bCTB.

Bubmuorp.: 5 Hass.

Zazulya V. S., Lobanov Yu. N., Rusanov G. E.,
Volkov V. I. Tactical urbanism as a method of fast
«updating» of the city bedroom communities. Vestnik
grazhdanskikh inzhenerov — Bulletin of Civil Engineers,
2019, no. 5 (76), pp. 5-9.

Keywords: modern city, urban environment, public
spaces, tactical urbanism, bedroom community.

There exist bedroom communities in almost all major
Russian cities. According to statistics, most residents
consider the bedroom communities an unfavorable
place for recreation, socializing and meetings. Currently,
formation of a modern and comfortable urban
environment, of which public spaces are an integral part,
is of particular importance for the city and implies an
extensive involvement of residents in the improvement
of the district where they live. The article discusses
the concept of «tactical urbanism» as a method of fast
«updating» of bedroom communities, implying a specific
approach to the development of urban areas, using short-
term, low-cost and resource-intensive interventions.
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3onomapesa M. B., Bantiyo Iune6. TepputopuanbHoe
pasButne ropoga Anenmno B mepuop 1920-1949rr. //
BecTHMK TpaKEaHCKUX UHXeHepoB. 2019. Ne5 (76).
C.10-17.

Kntouesvie cnosa: apXxuTeKTypa 1 TPafoCTPONUTE/Ib-
ctB0 Cupun, ropof, ucTopudeckas ropoficKas cpefia, Ijia-
HUPOBOYHAs CTPYKTYpa, OOBEMHO-IPOCTPAHCTBEHHBIE
pelleHns, CTpOUTENbCTBO.

IIpencraBnena 4acTb MCCIENOBAHMA, MOCBAIIEHHO-
ro (GOpMMPOBAHUIO TPATLOCTPOUTEIBHON U 0ODBEMHO-
MIPOCTPAaHCTBEHHONM CTPYKTYPHI I. Anenmo. Briepsrie nc-
CTIeAYIOTCSI 0COOEHHOCTU IUIAHMPOBOYHON CTPYKTYpBI
parioHoB >Xunoi sactporikm 1920-1949-x rr. Ilepexon
Cupun nop mpotekropatr @pannun nocne Ilepsoit Mu-
POBOIT BOJHBI CHe/Nan BO3MOXKHBIM pa3BUTHE TOpofia B
COOTBETCTBUM C PaspabOTaHHBIMU T'PAJOCTPOUTENbHbI-
My fokyMeHTamu 1931-1938 rr. Beisasnsercs crenuduka
[03TAHOTrO (HOPMUPOBAHMS 00BEMHO-IIIAHNPOBOYHOI!
CTPYKTYPBI STUX TEPPUTOPUIL B TIePUOT, IeiiCTBYUA PpaH-
I[y3CKOTO MaH/laTa. B 3To Bpems Npy COXpaHEHUN UCTO-
PUYECKOI JacTV TOpOfia PasBUTHME MOYYM/IA €TO Iepu-
¢depus. HecMmoTps Ha He60Ib11IO0I NTepyof, GpaHITy3CKOTO
BIVAHMA, ITTAHMPOBOYHbBIE CXEMbI PaliOHOB OT/INYAIOTCSA
MHOroo6pasuem. HoBast mnaHnpoBOYHasI CTPYKTYpa fAe-
MOHCTPUPYeT TeHJEHIMY 3allaJJHOTO HallpaB/ieHN:A Ipa-
TOCTPOUTENBHOI MBICIN Hadana XX B.

Vn. 1. Tabn. 1. Bubmuorp.: 10 HasB.

Zolotareva M. V., Ghaleb Bannoud. Spatial
development of the city of Aleppo during the period
from 1920 t01949. Vestnik grazhdanskikh inzhenerov -
Bulletin of Civil Engineers, 2019, no. 5 (76), pp. 10-17.

Keywords: architecture and urban planning of Syria,
city, historical urban environment, planning structure,
three-dimensional solutions, construction.

The article is a part of the study considering the
formation of the town-planning and volume-spatial
structure of the city of Aleppo. For the first time, the
features of the planning structure of the residential areas
referring to the period from 1920 to 1949 are explored.
The transition of Syria under the protectorate of France
after World War I made it possible for the city to grow in
accordance with the developed city planning documents
of 1931-1938. The specificity of the phased formation of
the space-planning structure of these territories during
the period of the French Mandate is revealed. At this
time, while the historical part of the city was preserved,
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its periphery received development. Despite the short
period of the French influence, the layouts of the districts
are notable for their diversity. The new planning structure
demonstrates the tendencies of the western direction of
town planning thought of the beginning of the XX century.

YIOK 711.168 332.363 332
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Kaenunxy A. A. Mueenv Onodo. opmMupoBanue ro-
POACKOI >XII0J 3aCTPOIiKN B ycnoBuAx bennna c yue-
TOM 3ajia4 YCTOMYMBOTO pasBuTNA // BeCTHMK rpaxk/jaH-
CKUX MHXeHepoB. 2019. Ne 5 (76). C. 18-26.

Kniouesvie cnosa: apxurekrypa AQpuxiu, ycToiduboe
pasBUTHE, TOPONCKME >KUTbIE 3[AHMA, 3€MIIEIOIb30Ba-
HIeE.

Ha ocnoBe anamusa xummsoro ¢gonga ropoga Ko-
TOHY IIpefjIaraeTcs cUcTeMa KiaccuuKalmuy Xapakrep-
HBIX apXUTeKTYPHO-(QYHKIMOHAIbHBIX pelreHnit. Pac-
CMAaTPUBAIOTCA CBA3U CTIOKMBLIENCA TUIIONIOTUY TOPOJ-
cKoro >xuauia beHnHa ¢ ycmoBuAMM 3eM/Ienonb3oBaHns
B cTpaHe. HameyaoTca myTM pasBUTUA apXUTEKTYPBI
TOPOJICKUX XKIIBIX IOMOB C YYeTOM 3a/iad YCTONYMBOTO
pasBUTHA.

Vin. 7. Tabn. 2. Bubnuorp.: 10 Ha3B.

Kagninhoun A. A. Miguel Olodo. Formation of urban
housing development in Benin taking into account
the sustainable development objectives. Vestnik
grazhdanskikh inzhenerov - Bulletin of Civil Engineers,
2019, no. 5 (76), pp. 18-26.

Keywords:  African  architecture,
development, urban housing, land use.

Based on an analysis of the housing stock of the
city of Cotonou, a classification system of characteristic
architectural and functional solutions is proposed. The
relationships of the prevailing typology of Benin's urban
dwelling with land use conditions in the country are
considered. Ways of developing the architecture of urban
dwellings taking into account the sustainable development
objectives are outlined.

sustainable
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Konopamvesa JI. H., Hosoxoockass H.C., Maney-
wes P. A., Tayrox T. A. Kanansr BacunbeBckoro ocrpo-
Ba KaK NepBbIii AT K POCCUIICKOMY peryIapHOMY Ipa-
BOCTPOUTENBCTBY // BeCTHMK Ipask[JaHCKUX MIH)KEHEPOB.
2019. Ne 5 (76). C. 27-32.

Kniouesvie cnosa: perynsapHoe IpajjoCTPOUTEND-
CTBO, JMHXXEHEpHaA IIOATIOTOBKa TeppI/ITOpI/Iﬁ, CaHKT-
[Tetep6ypr.

Ha mnpumepe dopmupoBanus 3sactpoiiku Bacu-
TbEBCKOTO OCTPOBA PACCMATPMBAETCA KOOPAMHALIMA
APXUTEKTYPHO-TPATOCTPONUTENbHBIX n VHXXE€HEPHO-

TEXHMYECKUX acrekToB. OTMedaeTcsd TeCHOe B3alMO-
metictue Iletpa I u JI. Tpesunu npu pelieHnu Kiwode-
BBIX BOIIPOCOB TOPOJICKOII 3acTporiku. IloguepknBaercs,
4yro ¢dopMUpOBaHME TPafOCTPOUTEIBHOTO OpTraHM3-
Ma Caskr-IleTepOypra mHpUBHECIO B OTeYeCTBEHHOE
ApXUTEKTYPHO-CTPOUTENBHOE JIeI0 MHOXECTBO HOBa-
LMif, B TOM 4YMC/Ie OPTOTOHATbHbIE CXeMbI IIAHUPOBKI.
Pemenne mo mHXeHEpPHON NOATOTOBKE TEPPUTOPUM C
3aK/IaJKOM IPAMOYTOJIbHOM CUCTEMbBI OCYHIUTETbHbIX
KaHa/IOB OBUIO pean30BaHO IPU OTCYTCTBUM apXUTEK-
TYPHOJ KOHLEIIMY ¥ CTa/I0 KOMIIO3UIIMOHHO OCHOBOM
PEry/sapHOI 3aCTPOVIKIL.
Vn. 4. bubnuorp.: 11 Ha3B.

Kondrateva L. N.,  Novokhodskaya N. S,
Mangushev R. A., Datciuk T. A. Vasilievsky Island canals
as the first step to Russian regular urban planning.
Vestnik grazhdanskikh inzhenerov - Bulletin of Civil
Engineers, 2019, no. 5 (76), pp. 27-32.

Keywords: regular urban planning, engineering
preparation of territories, St. Petersburg.

The article discusses the issue of coordination of
architectural and urban planning and engineering aspects
on the example of Vasilievsky Island development. The
close cooperation of Peter I and architect D. Trezzini in
solving key issues of urban development is noted. It is
emphasized that the formation of the urban organism
of St. Petersburg brought to the domestic architectural
and construction business a lot of innovations, including
orthogonal schemes of planning. The decision on the
engineering preparation of the territory with laying of the
rectangular system of drainage channels was implemented
in the absence of an architectural concept and became a
compositional basis for regular urban development.

YIOK 711.01/.09

DOI 10.23968/1999-5571-2019-16-5-33-40

Maneywes P A., Hosoxoockass H. C., Jauwox T. A.,
Konopamvesa JI. H. IleTepGyprckuii «reHeTMYeCcKi
koa». Bexk XVIII n Bexk XXI// BecTHUK Tpa’kgaHCKUX
nHxeHepos. 2019. Ne 5 (76). C. 33-40.

Kntouesvie cnosa: rpajlocTpouTeNnbHOE PpasBUTHUE
Cankr-Iletepbypra, apxuTeKTypa >KIION 3acTpPOIIKH,
TOPOZICKO€ IITTAHNPOBaHME U YIIPaBJIeHNE.

O6palaercss BHMMaHME Ha KOHKpeTHbIE YCTaHOB-
KU, KOTOpble obecredymBamy yCIeX 3acTPOKM Tropopa
B XVIII n XIX Bekax. PackpbiBaeTcs NpencTaBleHNEe O
«11eTepOyPrcKOM reHeTUIeCKOM KOfie», IPUBOAATCS IPU-
Mepbl €ro BIUAHNA Ha TPajjoOCTPOUTENbHBIE PeIleHNA
Pas/IMYHBIX STANOB PasBUTHA TOPOAA M PONb CUCTEM-
HBIX CBA3€ll B IPaKTMKe UCNONb3oBaHMA. OTMevaercs,
9TO B COBPEMEHHBIX IepU(EPUIHBIX XIUIBIX MAaCCH-
BaX TPYAHO HANTY IPUSHAKMU CBSISU C [IETEPOYPrCKMMU
TPagMLUAMM, @ NPUMepbl OOpalleHVs K IONTOXEeHVUAM
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«T€HeTUYECKOTO KOfla» HEMHOTOYNC/IEHHBI U He BCerfia

[IPOAYKTUBHBL BbICKasbiBaeTcsi MHeHMe O Oecrepcrex-

TUBHOCTH IIOIIBITOK BBIOOPOYHOTO, BHECUCTEMHOTO IIPH-

MeHEHVISI OT/E/IbHBIX [OJIOKEHNIT «TeHeTUYECKOTO KOfa».
Vin. 5. Bubnmorp.: 11 HasB.

Mangushev R. A., Novokhodskaya N. S., Datciuk T. A.,
Kondrat'eva L.N. St. Petersburg «genetic code».
The XVIII century and the XXI century. Vestnik
grazhdanskikh inzhenerov - Bulletin of Civil Engineers,
2019, no. 5 (76), pp. 33-40.

Keywords: urban development of St. Petersburg,
residential development architecture, urban planning and
management.

The article discusses the initial town-planning
policies of St. Petersburg that ensured the success of the
city development in the XVIII and XIX centuries. The
concept of the St. Petersburg «genetic code» is disclosed,
examples are given illustrating its influence on urban
planning solutions referring to different stages of the
city development and the role of system connections
in practice. It is pointed out that at present any signs of
connection with St. Petersburg traditions are hardly
existent in modern peripheral residential areas of the city.
Examples of reference to the provisions of the «genetic
code» are few and not always productive. The authors
express their opinion about the futility of attempts of
selective, non-systemic application of certain provisions
of the «genetic code».

YIK 725.643
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Monomxkosa E. I O mopdoTumax ropoackux Kpap-
TamoB Mcropuueckoro ueHTpa Cankr-IletepGypra.
IIpo3payHOCTD U CBA3HOCTD // BecTHMK rpakmaHCKMX
uHxeHepoB. 2019. Ne 5 (76). C. 41-54.

Kniouesvte cnosa: wmcropmdeckuit 1eHTp CaHKT-
[Tetepbypra, MOPPOTUIIBI TOPOACKON 3aCTPOIKIM, YpO-
BEHb CBA3HOCTIL.

OTMmeuvaeTcs, 94TO B IIOC/TIEHME TOAbI BHOBb IIPOOY-
IMUICS MHTEpeC K YHUKAJIbHOMY IIOTE€HIMANY MUCTOPU-
94eCKOTO SfIpa, KOTOPBII HMOYTU IIONTOPA CTONETUA Ha-
XOAM/ICS B KOHCEPBALMU U B CTOPOHE OT T€HEPaTbHOIo
HaIlpaBJIeHVS pasBUTHA TOPOJQ, HAlleICHHOTO Ha aK-
TUBHOE OCBOeHMe IepudepuitHbix 30H. IlokasaHo, 4To
HOSAB/IAIOIIECH KOHIEHINU VICIIONTb30BAHNUA PecypcoB
L[eHTPa/IbHOI 30HBI MMEIOT BeCbMa YCIOBHBIN Xapak-
Tep, IIOCKO/IbKY He obecIiedeHbl He0OXOAMMOIL /st Ipo-
eKTHBIX Pa3pabOTOK MCXORHOU MH(pOpManuein — CH-
CTeMaTMYeCKOTO V3Y4eHMs TOPONCKON SKMUION TKaHU
He IIPOBOJMIOCH, TIO9TOMY apXVMBbI MHCIIEKI[UM OXPaHBI
MaMATHVUKOB JI MHOTOYVC/IEHHbIE ITy6muKanmuu o6 apxu-
tekrype CankT-IleTep6ypra KOHIIEHTPUPYIOT BHUMAHNE
Ha ee XYJO0XKeCTBEHHO-00pasHBIX OCOOEHHOCTSX, a KOH-

KpeTHbIE CBEJIEHIS O MAaCCOBOII 3aCTPOJIKe IIPOSAB/IAIOTCSA
ymib pparMeHTapHo. VI3maraoTcsa pe3ynbTaThl IpefBa-
PUTENTBHOTO aHaIM3a CHeUpIIecKUX IOKasaTeell Xu-
noit cpenbl B mcropudeckoM sppe Cankr-IletepOypra,
MIOJYEPKUBAETCA pasjMyye KBapTaloB IO CTENeHM MX
CBSIBHOCTM C TOPOJICKMM KapKacoM M HaMe4YaloTcs Ha-
IIpaB/IeHNA BO3MOXHOI VX KITaCCU(PUKALIVIL
Wn. 9. bubnmorp.: 23 Ha3B.

Molotkova E. G. About the morphotypes of city
quarters in the historical center of St. Petersburg.
Transparency and connectivity. Vestnik grazhdanskikh
inzhenerov - Bulletin of Civil Engineers, 2019, no. 5 (76),
pp. 41-54.

Keywords: historical center of St. Petersburg, urban
morphotypes, level of connectivity.

It is noted that recently, there has been revived some
interest in the unique potential of the city historical core,
which for almost a century and a half has been conserved
and lying away from the general direction of the city’s
development, while peripheral zones were actively
developing. It is shown that the emerging concepts of
using the resources of the central city zone are conditional
in nature, since these concepts are not provided with
necessary information for design developments there
has not been carried out a systematic study of urban
living environment in regard of the city center.Therefore,
the archives of the Monument Protection Inspectorate
and numerous publications about the architecture of
St. Petersburg focus on its artistic-figurative features. As
for specific information about mass development in the
city center, it is available in too small and fragmentary
volume. The article presents the results of a preliminary
analysis of specific indicators of the living environment
in the historical core of St. Petersburg, emphasizing
the distinction between the quarters in terms of their
connectivity with the urban framework and outlining the
directions for their possible classification.

YIK 711.4
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Qununnos B. []. «JInNHeHDBI TOpoa»: TPafOCTPON-
TeNbHbIE I COLMAIbHbIE ACHEeKThl IPOeKTa ApTypo
Copua// BecTHMK TpaXAaHCKMX WHXXeHepoB. 2019.
Ne 5 (76). C. 55-67.

Kniouesvte cnosa: TpaHcIIopTHas mpobyeMa, TpaMBaii,
nMUHelHbIN ropof, Aptypo Copua, Mapnano bembmac,
Pamon Tomec fe ma CepHa.

PaccmaTpuBaercsa ucropusa npoekra «JIMHeNHBbI TO-
pon», OKasaBLIEro BIIOCIEACTBUM BIMAHNE HAa TEOPUIO
IpajloCTPOUTENbCTBA BO BceM Mupe. IIpoananmnsuposa-
HBI TIPMYMHBI €70 BOSHMKHOBEHUSA 1 UJIEN, KOTOPbIE €To
aBTOp, MCIIAHCKUII MH)XXEHep M HpefIpMHUMATenb Ap-
Typo Copma, IBITANCA CBOMM IIPOEKTOM peann30BarTh.
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V3nmoxeHa MOAPOOHAs XPOHONOIVs BO3HUKHOBEHUSI
IIPOEKTA U ero MepPBOHAYA/IBHBIX YCIIeXOB. BONbIINHCTBO
MAaTepuajoB JCCIeNOBAHNsI BIIEPBbIe IIPECTABIEHbl Ha
PYCCKOM sI3BIKe.

Vin. 15. Bubnmorp.: 19 HasB.

Filippov V. D. «Linear city»: urban planning and
social aspects of the Arturo Soria project. Vestnik
grazhdanskikh inzhenerov — Bulletin of Civil Engineers,
2019, no. 5 (76), pp. 55-67.

Keywords: transport problem, streetcar, linear city,
Arturo Soria, Mariano Belmas, Ramon Gomez dela Serna.

The article describes the history of the “Linear City”
project, which subsequently influenced the theory of
urban planning throughout the world. The causes of its
emergence and the ideas, that its author, a Spanish engineer
and entrepreneur Arturo Soria, tried to implement
with his project, are analyzed. A detailed chronology of
the emergence of the project and its initial successes is
presented. Most research materials are presented in Russia
for the first time.

YIK 76.021:72.012

DOI 10.23968/1999-5571-2019-16-5-68-82

Yepras E. A., Pycanos I. E., Bonkos B. J1., Jlo6a-
Hos FO. H. ApxurexkrypHas rpaduxka 0. C. Ymrakosa B
peitenuy npogeccuoHaTbHBIX 3aa4y: KOMIO3SUIIVOH-
HDIIi aceKT // BeCTHUK TpaKIaHCKUX MHXeHepoB. 2019.
Ne 5 (76). C. 68-82.

Kniouesvie cnosa: 10. C. Yimakos, rpaduka, apxuTeK-
TypHas rpaduka, KOMIO3NULNA, aHCAMO/Ib, PUCYHOK IIO
IpefICTaBEHNIO, MaHEpa.

PackpbIBaloTcss  0COOEHHOCTM — U306PasUTENbHOTO
A3bIKa apxuTekTypHoit rpadukn 0. C. YimakoBa — nror
©XKETOfIHbIX HAayYHO-JCCTIeI0BATEIbCKIX IKCIIEAUINII IO
U3YYEHMIO JiepeBSAHHBIX aHcaMOneil Pycckoro Cesepa
(c 1959 no 1969 r.). [l BbIsABIEHNUS 3aKOHOMEPHOCTEN
OpraHM3aIM KOMIIO3uuy padbot rpaduka Yirakosa co-
[IOCTAB/LS/IACH C PA0OTaMI APXUTEKTOPOB, €T0 COBPEMEH-
HIKOB, CTPEMAIINXCA HAa PUCYHKe HAITIANHO PACKPHITH
BHYTpEHHee pACIIONOXKEHVe apXUTEKTYPHBIX OOBEKTOB
OTHOCHUTE/IbHO I'PaHMI] B CHCTEME JIMHEITHOI MepCIeKTH-
Bbl. Pucynkn IO. C. Vimakosa — pesynbTaT KOppeKIn
[IePCIIeKTUBHBIX M300paKeHU!I IIOfi BIIVSAHMEM IIpef-
CTaBJIEHNI O IIPOCTPAHCTBEHHOI KOMIIO3UIVM AHCAM-
61151, copMUPOBABIINXCA B IIPOIECCe MCCIENOBAHMA
BCell TeppuTOpuu. B cTaTbe aKleHTMPYeTCA BHUMAHUE
Ha PO/IU IIOCTAHOBKM M300Pa3UTENbHBIX 3a7ad Ha S3BIK
rpaduky, Ha BBIOOp MeTofia M300pakeHMsA aHCAMO-
JIS, OPTaHM3ALVIO CTPYKTYPbl KOMIIO3VIIMM PUCYHKA 1
IPUHIMIBI COCTaB/lIe€HMA U cornacoBanus yacreit. [Tpn
HOMOII[M COIIOCTABUTE/IBHOTO aHa/MN3a PaboT apXuUTek-
TOpOB U TrpadukoB, uccregosaBumx Pycckuit Cesep,
OCYIIIeCTBJIEH MOUCK VICTOKOB, KOTOPbIe MOI/IN IIOB/INATD

Ha opmuposaHme rpaduueckort Mmanepst 0. C. Vinako-
Ba (A. A. AnekceeBa, V. . bunubuna, II. B. Muneesa,
A. A. Viinna).

Vin. 7. Tabn. 1. Bubmuorp.: 20 Ha3B.

Chernaya E. A., Rusanov G. E., Volkov V. L,
Lobanov Yu. N. Architectural graphics by Yu. S. Ushakov
in solving professional tasks: compositional aspect.
Vestnik grazhdanskikh inzhenerov - Bulletin of Civil
Engineers, 2019, no. 5 (76), pp. 68-82.

Keywords: Yu. S. Ushakov, graphics, architectural
graphics, composition, ensemble, drawing by
representation, manner.

The article considers the features of the visual language
of architectural graphics by Yu. S. Ushakov, — the result
of annual research expeditions of wooden ensembles of
the Russian North (from 1959 to 1969). To identify the
regularities of the composition of works organization,
Ushakov's graphics were compared with the works of
architects, his contemporaries, who were seeking to
visually reveal the internal location of architectural
objects in relation to the boundaries in the system of
linear perspective. Graphical works by Yu. S. Ushakov
were the result of correction of perspective images under
the influence of ideas about the spatial composition of
the ensemble, which had been formed in the process of
studying the entire territory. The article focuses on the
role of setting fine art tasks into the language of graphics,
on selection of method of the ensemble expressing, the
organization of the composition structure of the drawing
and principles of drafting and combining the parts. By
means of the comparative analysis of works of architects
and graphics artists, who were investigating the Russian
North, there was implemented the search of sources
which could influence formation of the graphic manner of
Yu. S. Ushakov (A. A. Alekseev, I. Ya. Bilibin, D. V. Mileev,
A. A. Ushin). Archival data and materials are used.

YK 69.07:624.07

DOI10.23968/1999-5571-2019-16-5-83-89

Kopcyn H. ., Ilpocmakuwuna []. A. Ilpumenenne
JIeTKUX TOHKOCTeHHbIX KOHCTPYKIINII KaK CTOCco6 sHep-
rocbepexeHus B CTAIbHOM CTPOUTENBCTBe // BecTHMK
IPaXJaHCKUX MHXeHepoB. 2019. Ne 5 (76). C. 83-89.

Kniouesvie cnosa: cranpHble TOHKOCTEHHbIE PO,
HavyaJIbHble TeOMeTpPUYecKye HeCOBEPUIEHCTBA, MeXaHM-
JecKye CBOJICTBA CTalN.

PaccmarprBaeTcs NpuMeHeHMe JIeTKMX TOHKOCTEH-
HBIX KOHCTPYKIVIT KaK BO3MOXXHOCTb 9KOHOMMI Pecyp-
COB B CTPOMTE/NLCTBE, MCIONb3YIOIEM CTalbHble KOH-
CTPYKLUIL. BblfenieHbl OCHOBHBIE TPOOTIEMbI IIPOEKTUPO-
BaHMsI ¥ 0600CHOBaHA HEOOXOAMMOCTD yUeTa HadaIbHBIX
reOMeTPUYECKMX HECOBEPLICHCTB U HEPaBHOMEPHOIO
pacrpenesieHns MeXaHUYeCKUX CBOVCTB cramu. Ilpep-
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CTaB/IEH AHATUTIIECKUIT PACIET TOHKOCTEHHOTO TIPOdu-
751, pabOTAOLIEr0 B YCIOBYSIX OCEBOTO CXKATHS, OCEBOTO
CKaTtuAa C ]/I3FI/[6OM C y‘IeTOM HaYa/IbHbBIX T€OMeTpmIe-
CKIX HECOBEPIIECHCTB. AHanus mM3MeHeHUsA 3(1)(1)CKTI/IB—
HbIX XapPAaKTEPUCTUK U HATIPSDKEHNIT B CEUEHNN TTOKA3aJl
CyH_[eCTBeHHOC BIIMAHNE HAYa/IbHBIX TE€OMETPUIECKUX
HECOBEPILIEHCTB Npoduiell B LEIOM ¥ PACIOIOXKEHNS
AOIIOTHUTEIBHOTO 9KCUEHTPUCUTETA OT HAYA/IbHBIX VIC-
KpuBeHuit onementa. OO6OCHOBaHa HeOOXOLUMOCTb
y4eTa HEPABHOMEPHOTO PACIPENENEHNUs] MEXaHUIECKIX
CBOJICTB CT/IM 10 CEIEHUIO POPIIIAL
Vin. 1. Bubnmorp.: 24 HasB.

Korsun N. D., Prostakishina D. A. Application of thin-
walled structures for energy-savings in steel structure
construction. Vestnik grazhdanskikh inzhenerov -
Bulletin of Civil Engineers, 2019, no. 5 (76), pp. 83-89.

Keywords: steel thin-walled profiles, initial geometric
imperfections, steel mechanical properties.

The paper discusses the use of lightweight thin-
walled structures, which allows saving resources in steel
structure construction. The major problems in this field
are considered and the need to take into account the
initial geometric imperfections and the uneven allocation
of the steel mechanical properties over the profile cross-
section is substantiated. Analytical calculation of a thin-
walled profile operating under axial compression, axial
compression with bending, taking into account the
initial geometric imperfections, is presented. Analysis
of changes in the effective characteristics and stresses in
the cross section has shown a significant influence of the
initial geometric imperfections of the profiles as a whole
and the location of the additional eccentricity from the
initial bending of the element. The necessity of taking into
account the uneven distribution of mechanical properties
of steel over the profile cross-section is substantiated.

YK 621.039.536.2:693.55

DOI 10.23968/1999-5571-2019-16-5-90-96

Moposos B. 1., benos B. B., Onbyn 3. K., Pan Ban
Pyk, Xeeaii E. O. UncnenHble MccnefoBaHNUA Hamps-
>KEHHOTO COCTOSIHMA Hecyliell CTEHKV KOPIyCOB BBICO-
KOTO [IaB/IEHN B 3aBMCUMOCTM OT THUIIA CONIPSDKEHNS
ee ¢ TOPLOBBIMYU 37eMeHTaMU // BeCTHUK TrpaKgaHCKNUX
nHxeHepos. 2019. Ne 5 (76). C. 90-96.

Kntouesvie cn06a: KOPITyC BBICOKOTO IaBJIEHU:A, TOP-
L[OBBII 97eMeHT, MpOo0OKa, HHUINE, CTEHKA, pajyanbHble
HAIIpsDKEHNMs, TaHTeHLMalbHble HAIpsDKEHUs, BePTU-
Ka/IbHble HAIIpsDKEHMs, BHYTPEHHee JaBJieHNe, IIIIOHKa,
KOHTaKTHBII CJI0¥, TPEHME.

ITpoBeneHbI pacyeTbl HAPXKEHHOTO COCTOSIHMS HECY-
1Iel CTEHKV KOPITYCOB BBICOKOTO JIaB/IEHVS TIPY IIITOHOY-
HOM I IJIAfKOM COTIPSDKEHUAX X C TOPI[OBBIMI 97IeMEHTa-
M. KpaTko omicaH xapakrep paOOTbl TOPLIOBBIX 9/1eMeH-

TOB II0f] HATPY3KOIl B 3aBICUMOCTI OT TUIIA COMPSDKEHIMs
KOHCTPYKTVMBHBIX 9/1eMEHTOB. UNC/IEHHBIIT pacyeT BBIIIOJI-
HeH Ha nmporpaMmmMHoM KoMiutekce ANSYS. Haiinens! onac-
HbIe CeUeHMA /I CITydaeB CONPSDKEHMA S/IeMEHTOB Oe3
IIIIOHOK ¥ JJI CONPSDKEHNSA Ha IIITOHKAX Vi BBIACHEHO, YTO
COIpsDKeHIe Ha IITIOHKaX Oo/lee Hafje)KHOe.

Vn. 13. Bubnuorp.: 12 Hass.

Morozov V. L, Belov V. V., Opbul E. K., Phan Van Phuc,
Hegay E. O. Numerical research of the stressed state
of the bearing wall of high pressure shells depending
on the type of the wall's connection with abutting
members. Vestnik grazhdanskikh inzhenerov - Bulletin
of Civil Engineers, 2019, no. 5 (76), pp. 90-96.

Keywords: high pressure shell, abutting member, plug,
bottom, wall, radial stresses, tangential stresses, vertical
stresses, internal pressure, key, contact layer, friction.

The article presents the numerical study results of
the stress state of the bearing wall of high pressure shell
at the key type and the smooth type connection with the
abutting members. There is given a brief description of
the abutting members working under load, depending on
the type of structural elements’ connection. Numerical
calculation was performed using the ANSYS software
package. There have been detected and compared some
dangerous sections for connection of members without
keys and for connection elements on keys. It has been
established that connection on keys is more reliable.

YK 624.01:694

DOI 10.23968/1999-5571-2019-16-5-97-104

Yeprwix A. I, Ilempos A. H., Kosanv I1. C., Janu-
706 E. B. JKkcniepuMeHTanbHOe MccienoBanmne pedop-
MaTUBHOCTU NPENBAPUTETbHO HANPIKEHHBIX MHOTO-
CTIOVHBIX IePeBOIIUT METOIOM CIVIOLIHOTO 1a3e€PHOTO
CKaHMPOBaHUA // BeCTHUK Tpa)[aHCKUX MHXXEHEPOB.
2019. Ne 5 (76). C. 97-104.

Knouesvie cnosa: TpenBapuTeNbHO HANPsKEHHAsA
MHOTOC/IOIHAsA JIepeBOIIINTA, AePOPMAaTUBHOCTD, a3ep-
HOe CKaHMpPOBaHIe, U3ruo.

IIpencraBneHO SKCIepUMEHTANIbHOE MCC/IeoBaHNe
IeOpMATUBHBIX CBOJICTB HPEeIBAPUTEIBHO HAMIPSDKEH-
HBIX MHOTOC/IOVHBIX JIepeBOIUINT C PasIMIHBIMM COYe-
TaHMAMYU KOHCTPYKTMBHBIX IIapaMeTpoOB Ipu wusrube.
Ompepenenne mporn6oB BceX TOYEK IIUTHI BBIITOTHEHO
METOJIOM CIUIOLIHOTO JTa3ePHOTO CKaHMpoBaHuA. IIpose-
IleH MHOTO(aKTOPHBII 9KCIIepMMeHT. B pesyinbraTe mo-
JTydeHa MaTeMaTidecKas MOJe/ib PeTrpeccun, ONVChIBAI0-
Imas mpouecc u3rnb6a KOHCTPyKuuu. JJokasaHo BiMsHME
COYeTAHNA TAKMX KOHCTPYKTUBHBIX TApaMeTpPOB JiepeBo-
IUINTBI, KaK ee IIMPUHA, AT HallpATaeMbIX CTep>KHell 1
yCwve MX IpefBapUTeNIbHOTO HAIIpsDKeHMA, Ha medop-
MaTVBHBIE CBOJICTBA KOHCTPYKIIVIL.

V. 5. Tabn. 3. bubmuorp.: 15 Ha3B.
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Pegpepamei

Chernykh A. G., Petrov A. N., Koval P. S., Danilov E. V.
Experimental investigation of deformability of pre-
stressed laminated timber slabs using continuous laser
scanning method. Vestnik grazhdanskikh inzhenerov -
Bulletin of Civil Engineers, 2019, no. 5 (76), pp. 97-104.

Keywords:  pre-stress-laminated ~ timber  slab,
deformability, laser scanning, bending.

The article presents the results of experimental
investigation in regard of the deformability properties
of pre-stress-laminated fiber timber slabs characterized
with various combinations of design parameters at
bending. Evaluation of deflection at all the points on the
slab was made by means of the continuous laser scanning
method. There was carried out a complex multi-factorial
experiment. As a result, there was obtained a mathematical
regression model describing the structure bending process.
There has been proved the influence of the combination
of such design parameters of the stress-laminated timber
slab as its width, the spacing of pre-stressed rods and the
effort of pre-stressing on the deformability properties.

VK 624.074.433

DOI 10.23968/1999-5571-2019-16-5-105-112

Coxonos B. I, Ozopoownosa IO. B., Imumpues A. B.,
Macnennuxos A. M. KomebGaHusA MOI3EMHBIX TOHKO-
CTEHHBIX MAIMCTPATBHBIX TPYOGOIPOBOXOB C Yyde-
TOM BHYTPEHHEro NaBlAeHUs M MPOJONbHON CHUABI//
BecTHUK TpaXpgaHCKMX WHXeHepoB. 2019. Ne5(76).
C. 105-112.

Kniouesvle cn06a: Ta30IpoOBOJ, YaCTOTBI CBOOOSHBIX
Komebanuit, Ko3pQUINeHT YIPyroro OTHmoOpa TPYHTA,
IPOO/IbHASL CXKMMAIOMIAs CIJIA, [IApaMeTP TOHKOCTEH-
HOCTIL.

ViccnenyeTtcst crieKTp cBOOOTHBIX KO/MeOAHMIT TOHKIX
yupyrux o6onodex. O6cyK/jaeTca MHOXKECTBO COOCTBEH-
HBIX YaCTOT KOJIEOAHNIL, COOTBETCTBYIOIINX (hopMaM CBO-
OOIHBIX KOTEOAHMIL, /IS MOf3eMHBIX IIPSIMOJIMHENHBIX
Y4acTKOB rasonpoBofos. [Ipyu pacyeTe M3MEHEHU 3TUX
JaCTOT YYMUTHIBAIOTCA KO3(P@UIMEHT YIPyroro OTIOpa
TPYHTa, IPUCOENUHEHHAs Macca IPYHTa, Koadduument
[IPOJOJIbHOI CH/IBI, ITAPAMETP TOHKOCTEHHOCTN (OTHO-
IIeHNe TOMIIMHBI CTEHKN TPYOOIIPOBOAA K €r0 Pajuycy),
a TaK)Xe BHYTpeHHee JlaB/ieHNe B TPyOOIPOBOJIe.

Vin. 3. Tabn. 2. Bubnuorp.: 6 Ha3B.

Sokolov V. G., Ogorodnova Yu. V., Dmitriev A. V.,
Maslennikov A. M. Oscillations of underground
thin-walled pipelines taking into account internal
pressure and longitudinal force. Vestnik grazhdanskikh
inzhenerov - Bulletin of Civil Engineers, 2019, no. 5 (76),
pp. 105-112.

Keywords: pipeline, the frequency of free oscillations,
the coefficient of elastic resistance of the soil, longitudinal

compressive strength, thin-wall parameter (ratio of
pipeline wall thickness to its radius).

The article presents the results of study of free
oscillations spectrum of thin elastic shells. The natural
frequencies of oscillations corresponding to the forms of
free oscillations, for underground straight sections of gas
pipelines are discussed. When calculating the changes in
these frequencies, the coefficient of elastic resistance of the
soil is taken into account, as well as added soil mass, the
longitudinal force parameter, thin-wall parameter (ratio
of pipeline wall thickness to its radius), the value of the
internal pressure.

YIK 539.4

DOI 10.23968/1999-5571-2019-16-5-113-118

Xapna6 B. J]. O pa6ote acdanbro6eTOHHOTO MOKPBI-
TV, YI0)KEHHOTO 110 MeTa/UIIY€eCKOII IUINTE IIPOIETHO-
IO CTPOeHMA MOCTA // BeCTHUK IpakJaHCKMX MHXXEHe-
poB. 2019. Ne 5 (76). C. 113-118.

Kniouesvie cnosa: achanpbrodbeTOHHOE HOKPBITHUE, Me-
TAJ/UINIECKasi OCHOBA, «IpeOeHKay.

PaboTa COpepXUT pe3ynbTaTbl TEOPeTUYEeCKUX HC-
C/IeOBAHMIT aBTOPA, ITOCBSIIEHHbIX M3yYeHUI0 0COOeH-
HOCTeil paboThl acdanbToOeTOHHOrO Cost (TOKPBITHSL),
Y/IO)KEHHOTO II0 METQ/UINYECKOl IUINTE IIPOJIETHOTO
cTpoeHust Mocra. Ilpepiaralorcs ABa BapuaHTa 00bsC-
HeHVsI MexaHy3Ma o6pasoBaHms «rpebeHk». [Ipu atom
UCIIONB3YIOTCSL TPOCThle MOfe/Mi. [IpoaHanusupoBaHO
BIIVSIHUE TOJILMHBI OKPBITYSI, TEMIIEPATYPHbIX YCIOBUI
U IIara MeX/y IOIePEeIHBIMIL CTOIIOPAMIL

Vn. 7. Tabn. 2.

Kharlab V. D. Concerning the operation of the
bitumen concrete layer covering placed on the metal
slab of bridge superstructure. Vestnik grazhdanskikh
inzhenerov - Bulletin of Civil Engineers, 2019, no. 5 (76),
pp. 113-118.

Keywords: bitumen concrete layer covering, metal slab,
«combn.

The article presents the results of theoretical research
carried out by the author which was devoted to studying
the operation of bitumen concrete layer placed on the
metal slab of the bridge superstructure. There are offered
two variants explaining the mechanism of forming a
comb like surface. Therewith, simple models are used. The
following issues are analyzed: the effect of the covering
thickness, temperature conditions and the distance
between cross-section stoppers.

YIK 624.131: 624.15
DOI10.23968/1999-5571-2019-16-5-119-124

Jlywnukos B. B., , Konrwowixos B. B.
AjanTuBHOe yIpaBleHMe IapamMeTrpamMu (yHZaMeH-
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TOB Y1 OCHOBaHWI // BeCTHUK Ipa>kIaHCKUX VH>KEHEPOB.
2019. Ne 5 (76). C. 119-124.

Kntouesvie cnosa: cucrema «OCHOBaHUe — QyHZa-
MEHT — 3JIlaHue», MOHUTOPUHT, OaIHsI «Meccerypm», ITn-
3aHcKas 6amns, HeBbsnckas 6amns, asponopt Kancaii.

AnanTMBHOE yIIpaBiieHye — 3TO CUCTeMa, TOCTEIeH-
HO MPUCIIOCAOMMBAOIIASICA K MEHAIOIINMCS B IpoLiecce
crpoutenbctBa obcrositenbcTBaM. Ilop  o6cTosTEND-
CTBaMI HOHpaSYMeBaIOTCH XapaKTepI/ICTI/IKI/I I‘pyHTOB,
CKOPOCTh U HOC/IEOBATEbHOCTh IPOU3BOJCTBA PaborT,
K/IMMaTH4decKue ¥ TeMIIepaTypHble BO3HeNCTBIUA. Afjall-
TUBHOE yIpaBJIeHJe JAaeT BO3MOXHOCTb PEerynmpoBaTh
HANpsDKEHHO-1eOPMUPOBAHHOE COCTOSIHIIE OCHOBAHMIT
1 QpyHIaMEHTOB Ha BCeX 9TAIlaX CTPOUTEIbCTBA.

Vin. 7. bubnmorp.: 12 HasB.

Lushnikov V. V., |Kirillov V. MJ, Konyushkov V. V.

Adaptive management of fundament and Dbase
parameters. Vestnik grazhdanskikh inzhenerov - Bulletin
of Civil Engineers, 2019, no. 5 (76), pp. 119-124.

Keywords: system «base — foundation - building»,
monitoring, the Messeturm, Tower of Pisa, Leaning Tower
of Nevyansk, Kansai Airport.

Adaptive management is a system that is gradually
adapting to the changing circumstances during
construction. Under circumstances are meant soil
characteristics, speed and sequence of works, climatic
and temperature effects. Adaptive management makes
it possible to regulate the stress-strain state of bases and
foundations at all stages of construction.

YK 693.955

DOI10.23968/1999-5571-2019-16-5-125-131

Benuukun B. 3., 2Kusomos [I. A., /lamyma B. B., Tu-
nunu 0. V1. CoBpeMeHHbIe TEXHONOTMY YCUICHIA fie-
PEBAHHBIX CTPONNI B JOXOJHBIX JOMAaX MICTOPIYECKOII
gactu Cankr-Ilerep6ypra // BecTHUK rpaXkKJaHCKMX MH-
»KeHepoB. 2019. Ne 5 (76). C. 125-131.

Kntouesvle cnoséa: KMPIMYHBINA JOM, YepAadHas Kpbl-
IIa, JepeBAHHOEe CTPOINIO, HapalllMBaHNe M YCUIeHue
CTPOIINJI, OLIeHKA M3HOCA IpYU IPUOKOBBIX ITOPa’KeHUAX
IpeBeCUHBI, IIOMMMepPHble KOMIIO3UTHI, YIJIEpORMCTHIE
BOJIOKHA, IIITPEHTe/IbHBIE 3aTSKKIL.

CoxpaHeHMe apXUTeKTypHOro Hacmegyusa CaHKT-
[Tetepbypra TpebyeT COBEPIIEHCTBOBAHMS TEXHOMIO-
I PEMOHTHO-BOCCTAHOBUTETIbHBIX PAOOT UepAauHbIX
KPBbIII, B YaCTHOCTY OCHOBHBIX JIEPeBSHHBIX HECYIINX
3/IEMEHTOB KpbIlN. PaccMOTpeHbI KOHCTPYKTUBHBIE pe-
IIeHNs, TpeJJIo’KeHa TeXHONOrndyeckas II0CefoBaTeNb-
HOCTb BBIIIOJIHEHNs] PabOT U [jaHa IIpefiBapuUTeNbHas
OLleHKa M3HOCA CTPOIWI, TOPaXKeHHBIX rprbkoM. Kpome
TPAULIMOHHBIX CIIOCOOOB YCUIEHNMsT CTPOIII META/I/IN-
YeCKMMM 3aTsHKKAMM, TPeJIaraeTcs MCCIefoBaTeIbCcKoe

HAIpaBJIeHIe 10 TIPYMEHEHNI0 KOMIIO3UTHBIX MaTepua-
JIOB AJIsI USTOTOBJIEHNS YCVIMBAIOLINX 3aTSKEK.
Wn. 5. Tabn. 1. Bubnuorp.: 1 Hass.

Velichkin V. Z., Zhivotov D. A., Latuta V. V., Tilinin Yu. L
Modern technologies for strengthening wooden
rafters in tenement buildings in the historical part of
St. Petersburg. Vestnik grazhdanskikh inzhenerov -
Bulletin of Civil Engineers, 2019, no. 5 (76), pp. 125-131.

Keywords: brick house, attic roof, wooden rafter,
building and reinforcing of rafters, wear assessment for
fungal lesions of wood, polymer composites, carbon
fibers, truss ties.

Preservation of the architectural heritage of St.
Petersburg requires improving the technology of repair
and restoration works of attic roofs, in particular, the
main wooden load-bearing elements of the roof. The
authors have not only considered constructive solutions,
but also proposed a technological sequence of works,
giving a preliminary assessment of the wear of the rafters
affected by the fungus. In addition to traditional methods
of reinforcing rafters with truss ties, a research direction
is proposed for the use of composite materials for the
manufacture of reinforcing truss ties.

YIK 624.156.8

DOI10.23968/1999-5571-2019-16-5-132-143

Iatido A. H., Benuukun B. 3. K Bompocy o60ocHOBa-
HU palMiOHATIbHBIX 00/1acTell MpyMeHeHUA KOMOMHM-
POBaHHBIX CBali// BeCTHUK T'paX/JaHCKMX MH)KEHEPOB.
2019. Ne 5 (76). C. 132-143.

Kniouesvie cnosa: ¢yHpaMeHT, KOMOMHUpPOBaHHas
CBas, CTpyJiHasA [[eMEeHTalLsA, CBasi-MHDBEKTOP.

[TpoaHanusupoBaHbl MyTHM oOOecIedeHUss Kade-
cTBa paboT HpHM YCTPOIICTBE CBAHBIX (YH/IAMEHTOB
B HEOJHOPOJHBIX HAIIACTOBAHMAX TUKCOTPOIHBIX, BO-
JIOHACBIIIEHHBIX TPYHTOB. IIpemmokeHbl KOMOMHMPO-
BaHHbIE CBaifHbIE 37IEMEHTDI, COlepyKalljyie ITPOJOIbHbIE
IIPOXO/IHbIE KaHAJIbl, 3aI/TyIIEHHbIE B HVDKHEM TOPIIE 1ie-
MEHTHOI1 3aI/TyIIKOIL. I/ IOBbIIIEeHN s UX HeCylleil CIio-
COOHOCTH MM KOMIIeHCAllMY HepaBHOMEPHBIX JiehopMa-
LI KOHCTPYKIMIT GYHAAMEHTOB Yepe3 TaKye KaHajbl B
CBasAX BBINOTHAIOT LIEMEHTALIMIO TPYHTA MOJ, UX OCTPUEM
0 HeOOXOMVIMOTO YPOBH:I 3arTy0/IeHNs B OIIOPHBILI CTIOM
rpyHTa. TakuM 06pa3oM cO3HAIOT KOMOMHUPOBAHHYIO
CBaI0, B BEPXHell 4acTy MPeACTaB/IAIOIIYI0 CO00IT 3aBOJ-
CKOJI Wi OYypOHAOMBHON 37IEMEHT, a B YacTV HIDKe ee
OCTpMsA — TPYHTOLIEMEHTHYIO cBalo. [IpencraBiena rex-
HOJIOTHSA CO3/JaHMsA YKAa3aHHOII CBay IIPY Pas3/IMYHbIX TeX-
HOJIOTMYECKUX PeXMMaX. BBINONHEHO CpaBHeHNME CBau
10 TE€XHMKO-9KOHOMMYECKMM IOKa3aTenAM C TPajuliu-
OHHBIM pellleHNeM B Buje Ayomupyomux cBait. [Ipemo-
>KEHBI 3TAIlbl KOHTPOJLS KaueCTBa PaboT, BBIIOTHIEMBIX
10 HOBOJI TEXHOJIOT M.

V. 6. Tabn. 3. bubmuorp.: 16 Ha3B.
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Pegpepamei

Gaido A. N., Velichkin V. Z. To the issue of
substantiating the rational fields of combined piles’
application. Vestnik grazhdanskikh inzhenerov - Bulletin
of Civil Engineers, 2019, no. 5 (76), pp. 132-143.

Keywords: foundation, combined pile, jet grouting,
pile-injector.

The article analyzes the ways of ensuring the quality of
works at construction of pile foundations in heterogeneous
layers of thixotropic water-saturated soils. The authors
propose using combined pile elements that contain
longitudinal passage channels, muffled at the bottom end
by a cement plug. To increase the pile bearing capacity
or compensate for uneven deformations of foundation
structures, the soil is cemented through channels in piles,
under their tip to the necessary level of deepening in the
support layer of soil. Thus, a combined pile is constructed,
in the upper part of which it presents a factory made or
bored element, and below its tip it is a soil-cement pile. The
authors present the technology of constructing this pile
at different technological modes. Comparison analysis of
this pile is made on the engineering-economic indicators
with the traditional solution as a back up pile. Stages of
the work quality control that are implemented according
to the new technology are offered.

YIK 666.97.620.1

DOI 10.23968/1999-5571-2019-16-5-144-152

Kpacnosckuit P O., Kanycmun []. E., Cynmoieo-
sall. C., Tpasxun II. B. VIaMeHeHe MOTY/IA YIPYTOCTH
NP Harpepe cTanepuOPoOGETOHOB ¢ BHICOKONPOYHOIT
IleMEHTHO-TIeCYaHOll MaTpuueli // BecTHMK rpaxkjaH-
CKMX MHXXeHepoB. 2019. Ne 5 (76). C. 144-152.

Kniouesvie cnosa: cramedubpobeToH, BO3[eiCTBIE
BBICOKIX TEMIIEPATY], IIPOLIEHT apMUPOBAHMs 110 00be-
MY, U3MeHEHVe MOAY/IsI YIIPYTOCTIL.

PaccMaTprBarOTCs pe3y/ibTaThl BO3JENCTBISI BBICOKIX
TeMIIepaTyp IIpK IoXKape Ha 3MeHeHVe MOA YIS YIIPYTo-
cTu cTanedudpoOEeTOHOB ¢ BBICOKOIIPOYHOI 1IeMEHTHO-
HeCYaHOI MATPULIEIT U PA3TNIHBIM CofepKanmeM pubpel
Pa3HOI IPOYHOCTH, BUJA 1 AnaMeTpa, IlokasaHo, uTo B
myamasoHe Temreparyp oT 20 go 1100 °C amarpaMMer
«TeMIIepaTypa HarpeBa — MOZY/Ib YIIPYTOCTI» MaTpPUIIbI
u cranedpubpobeToHa MMEIT S-006pasHBII XapakTep, C
MOHOTOHHBIM CHIDKEHUEM MORY/IA YIPYTOCTH C POCTOM
TeMmIeparypsl. IIpu aTOM 3HaYeHMsT MOAY/LSA YIPYTOCTH
cTanednbpo6eTOHOB, B OCHOBHOM, OMIPEIENSIOTCI 13-
MeHeHVeM (DUBMKO-MEXaHNYECKUX XapaKTePUCTUK Ma-
TPUIIBI, BBI3BAaHHBIM BO3JelicTBMEM TeMmieparypsl. Ilo-
JlydeHHbIe Pe3y/IbTaThl MOTYT ObITh MCIIONB30BAHBI HPU
paspaboTKe METONUKM OLEHKU CTEIEHM IIOBPEX/CHIs
cranepubpobe TOHHBIX KOHCTPYKIUIT IIPI TTOXKAPE.

V. 3. Tabn. 2. bubnuorp.: 19 Ha3B.

Krasnovskij R. O., Kapustin D. E., Sultygova P. S.,
Travkin P. V. Change of the elasticity modulus at heating
of steel-fiber concrete with high-strength cement-sand
matrix. Vestnik grazhdanskikh inzhenerov - Bulletin of
Civil Engineers, 2019, no. 5 (76), pp. 144-152.

Keywords: steel fiber reinforced concrete, exposure
to high temperatures, percentage of reinforcement by
volume, change of the elastic modulus.

The paper considers the effects of high temperatures
in case of fire on the change of the elastic modulus of steel
fiber concrete with a high-strength cement-sand matrix
and various fiber contents of different strength, types
and diameters. It is shown that in the temperature range
from 20 to 1100° C, the «heating temperature — elastic
modulus» diagrams of the matrix and steel fiber concrete
are S-shaped, with a monotonous decrease of the elastic
modulus with increasing temperature. Herewith, the
elastic modulus of steel fiber concrete is mainly determined
by a change in the physic-mechanical characteristics of
the matrix caused by the temperature effect. The results
obtained in this research can be used at developing the
methods for assessing the degree of damage to steel fiber
reinforced concrete structures caused by fire.

YIK 628.2

DOI 10.23968/1999-5571-2019-16-5-153-159

Bepxomypos B. II., Kyopsisues A. B., Knaszes H. 1.,
Yeprukos H. A. Kpurepun Bbi6opa MOMMMEPHBIX TPY-
60IpPOBOOB /LA CHCTEM BOXOCHAO)KEHNSA U BOJOOT-
BeJleHN:A C YYETOM IpeeTbHbIX cocTOIHMIT // BecTHMK
TPXFAHCKUX MHKeHepoB. 2019. Ne 5 (76). C. 153-159.

Kntouesvte cnosa: paciet Tpy6onpoBonos, gedpopma-
LU} IONIMMEPHBIX TPYOOIPOBOROB, IIPefe/IbHbIE COCTOSI-
HUA TPYOBL.

PaccMaTprBaOTCs OCHOBHBIE KpUTEpUM BbIOOpa I10-
TIMMEPHBIX TPYOOIIPOBOAOB ISl CUCTEM BOJLOCHAGKEHMS
" BOZOOTBENEHNsI, KOTOPbIe MO3BOMAT 00eCIednTb BbI-
HO/THeHMe TPeGOBaHMIT [T0 HAEXXHOCTI U 6e30MacHOCTI
B Te4yeHJe BCEro >KM3HEHHOTO IMK/IAa 0O0PYHOBaHUA.
PacdeT npenebHBIX COCTOSHMII TPYOOIPOBOA C YYETOM
MAaKCHMa/IbHOTO KOMIECTBA 3HAYMMBbIX (PaKTOPOB SIBISI-
eTCsI OHUM U3 YCIOBMIT 0OecedeHNst JaHHbIX TpeboBa-
HUIT ¥ TO3BOJISIET TOF00paTh Tpy6y ¢ ONTUMATbHBIMY T1a-
paMeTpaMu B paMKax pelraemoit sajaun. Ha cerogusmi-
HUIL [IeHb HY OfIHA U3 METOAMK, PeKOMEH/[yeMbIX AL pac-
4eTa, He yIUTHIBAET B IIOJIHOI Mepe (PaKTOPBI, BIIIOIIIE
Ha HaCTYIUIeHMe IIpefle/IbHBIX COCTOAHUI TPYOOIpOBOLa,
607ee TOro, KaK#as U3 STUX METOZMK YIMTBIBAET CBO
PsIf TapaMeTpoB, YTO He MO03BO/IsIeT 0OOCHOBAHHO CPaB-
HUBATb [IO/TyI€HHBIE PE3y/IbTATEL

V. 3. Tabn. 1. bubnuorp.: 3 Ha3B.

Verkhoturov V. P, Kudryavtsev A. V., Kniazev N. D.,
Chernikov N. A. Criteria for selection of polymer
pipelines for water supply and sanitation systems,
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taking into account the limit conditions. Vestnik
grazhdanskikh inzhenerov - Bulletin of Civil Engineers,
2019, no. 5 (76), pp. 153-159.

Keywords: calculation of pipelines, deformation of
polymer pipelines, the limit state of the pipes.

The paper considers the main criteria for selecting
polymer pipelines for water supply and sanitation systems
that will ensure compliance with the requirements for
reliability and safety throughout the life cycle. Calculation
of the limiting conditions of the pipeline, taking into
account the maximum number of significant factors, is
one of the conditions for ensuring these requirements
and allows choosing a pipe with optimal parameters
in the framework of the task. At present, no method
recommended for calculation fully takes into account
the factors affecting the onset of the pipeline extreme
conditions, moreover, each of these methods takes into
account its own set of parameters, which does not allow a
reasonable comparison of the results obtained.

YK 628.854.001.572

DOI 10.23968/1999-5571-2019-16-5-160-165

Haurox T. A., Anuyxosa E. A. Binsanme TenmoBmaxK-
HOCTHOTO pPeXKNMMa TeIIbIX 4YepAaKoB Ha COCTOSHNE
OTPAKAAOIINX KOHCTPYKINIL // BeCTHUK Ipa)kJaHCKMX
nHxeHepos. 2019. Ne 5 (76). C. 160-165.

Kniouesvle cnosa: orpakparomye KOHCTPYKLUM, Te-
I/IBIIA YeP/IaK, TEIUIOBIA>KHOCTHBIN PEXKIM.

OKCIUTyaTalys MHOTOKBAPTPHBIX 3[aHUI C TEIUIBIM
YeplakoM BBIABIIIA PAJ| IPoO/IeM, CBA3aHHBIX KaK ¢ a-
(eKTMBHOCTBIO €CTECTBEHHOJ BEHTWIALMM, TaK U C
B/IKHOCTHBIM COCTOSIHMEM HApY>KHBIX CT€H TeIJIoTo
yepfaka. B craTbe mpuBefieHBI pe3yNbTaThl HATYPHOTO
00C/IeOBaHNs TEIVIOBJIA)XHOCTHOTO PEXMMa TEIIOro
yepaka ¥ TeIIopyU3NdecKue XapaKTepUCTUKN 9KCIUTya-
TUPYEMOIL HAPY>KHOM CTEHBI.

Vin. 6. Bubnmorp.: 4 HasB.

Datciuk T. A., Anshukova E. A. Impact of the heat-
humidity regime of warm attics on the condition
of enclosing structures. Vestnik grazhdanskikh
inzhenerov - Bulletin of Civil Engineers, 2019, no. 5 (76),
pp. 160-165.

Keywords: enclosing structures, warm attic, heat-
humidity regime.

The operation of multi-apartment buildings with a
warm attic has revealed a number of problems associated
with both the effectiveness of natural ventilation and the
humidity conditions of the outer walls of the warm attic.
The article presents the results of a field survey of the heat-
humidity regime of the warm attic and the thermal and
physical characteristics of the operated external wall.

YIK 621.565.93.95

DOI10.23968/1999-5571-2019-16-5-166-174

Meosedesa O. H., Yunuxun A. FO. MeTtoguka mpo-
BeJleHN TUAPAaBINYECKNX PacdyeTOB ra3opacipeeni-
TeNbHBIX CUCTeM // BeCTHUK Tpak[IaHCKMX MHXKEHEpPOB.
2019. Ne 5 (76). C. 166-174.

Kntouesvie cnosa: rasopacmpenennrenbHas CUCTEMA,
I‘I/II[paB)II/I‘{eCKI/H"/I pacueT, onTuMm3anysd, Inepenagbl naB-
JIEHV.

V3naraoTcs pe3ynbTaThl UCCIE[OBAHNA PACIIPee-
TE/IbHBIX CUCTEM rasocHaOKeHus. HPCJI}IO)KCHa YTOYHA-
IoIasi METOAIMKA THU/[PABIMYECKOTO pacdeTa ra3ompoBo-
0B, IIO3BOIAIOIIAA CHUSUTD MaT€PUAJIbHbBIE U1 TEHE)KHDbIE
pecypchl Ha CTPOUTENBCTBO ¥ SKCIUIyaTalMIoO Irasopa-
CrpefenuTeNbHBIX crucTeM. IIpu paspaboTke MaTemaru-
4eCKOII MOie/I OBI/IO YITEHO MAaKCUMA/IbHOE KO/IIMIeCTBO
BIMAONMNX (HaKTOPOB. Pe3ynbTaThl pacueToB IOKa3alu,
YTO IpepyIaraeMasi MeTOAMKA MOXKET HalTV NpUMeHeHNe
[P IPOEKTUPOBAHNM CHCTEM Ia30CHAGKEHNS.

Vin. 4. Bubnmorp.: 17 HasB.

Medvedeva O. N., Chilikin A. Yu. Methodology for
carrying out hydraulic calculations of gas distribution
systems. Vestnik grazhdanskikh inzhenerov — Bulletin of
Civil Engineers, 2019, no. 5 (76), pp. 166-174.

Keywords: gas distribution  system,
calculation, optimization, pressure drops.

The article presents the results of gas distribution
system study. A corrective method for the hydraulic
calculation of gas pipelines is proposed, which makes it
possible to reduce material and financial resources for the
construction and operation of gas distribution systems.
When developing a mathematical model, the maximum
number of influencing factors was taken into account. The
calculation results show that the proposed method can be
used in the design of gas supply systems.

hydraulic

YIK 628.3

DOI'10.23968/1999-5571-2019-16-5-175-181

®edopos C. B., Bacunves B. M., Cmonbuxun IO. B.,
Yeprukos H. A. Pa3paboTka MeponpuaTuii Mo CHHU-
JKEHMIO 3ara3sOBaHHOCTM KaHaNnM3alMOHHON ceTu //
BecTHUK TpaXJaHCKUX WHXeHepoB. 2019. Ne 5 (76).
C.175-181.

Kntouesvie cnosa: kKananmsalmoHHas CeTh, CEPOBOMO-
pOJ, SMACTUYHBIA TPYOUaTBIN CTOAK, MaTeMaTUdecKoe
MopenupoBanne, ANSYS CFX.

IloBpllIeHHasds 3ara3soBaHHOCTb KaHa/IM3aIVIOHHON
CeTM Ha yYacTKaX (YHKIVIOHMPOBAHMsA II€peIaHbIX
KOJIOZILIEB M IIAaXT IPUBOAMT K HApPYLIEHNIO HOPM 3KC-
IUTyaTallMM  KaHA/IM3ALMOHHBIX  CeTell, YXyHLIEHNIO
CaHUTAPHO-9KOJIOTMIECKOI O0OCTAHOBKY OKPY’KAIOL[Ero
BO3JIYIIHOTO IPOCTPAHCTBA U NPEXIEBPEMEHHOMY M3-
HOCY JKe/le300eTOHHBIX KOHCTPYKLMII U TPyO OT raso-
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BOIt Koppo3un. JI7a CHUKeHMs 3ara30BaHHOCTHU B Iepe-
[aJHBIX LIAXTaX IIpefIaraeTcs MpUMeHeHue TPyOIaThx
CTOSAKOB V3 9/TACTVYHBIX MaTeprajoB. [l ncciuemoBanms
TUPaBINYECKOTO PeXNMa MPOBeJeH 9KCIEPUMEHT, I10-
KasaBIIMII CXKaTie CTEHOK 9/IaCTUYHON TPyOBI, obecrie-
4yBamwllee paboTy CTOsAKA MOMHBIM cedeHueM. C Iienbio
OIIeHKV VMHTEHCUBHOCTU Ta30BbIfIe/IEHUS B IIAXTe C 371a-
CTUYHBIM TPyO4YaThIM CTOAKOM OblIa IIPOBEfieHa Cepus
MOJIeTIbHBIX PAacyeToOB B IaKeTe KOHEYHO-37IeMEHTHOTO
anamms3a ANSYS CFX pna HecTalMOHapHON 3ajavn.
Bbumn momy4yensl mojse CKOpOCTeN U IaBJIEHNIT B BOIHO
U ra30BO3YIIHOM cpefiaX (B KadecTBe KaHa/IM3al[IOHHO-
ro rasa ObII IPUHAT CEPOBOJOPON), a TaKKe 0ObeMHas
IO BOGHOI 1 ra3oBO3AYIIHOI cpefibl. ITo cpaBHeHMIO €
K/TaCCUYECKON KOHCTPYKI[MEN TPyOUaToro mepemnaza 3a-
ra30BaHHOCTD ITOfICBOJHOTO IIPOCTPAHCTBA KaHA/MN3aI-
OHHOI1 IIaXThl HIVKE.
Vin. 6. Bubnmorp.: 16 HasB.

Fedorov S. V., Vasilyev V. M., Stolbikhin Yu. V.,
Chernikov N. A. Development of measures aimed at
reducing gas contamination of the sewer network.
Vestnik grazhdanskikh inzhenerov - Bulletin of Civil
Engineers, 2019, no. 5 (76), pp. 175-181.

Keywords: sewer network, hydrogen sulfide, elastic
tube riser, mathematic simulation, ANSYS CFX.

The paper considers the problem of increased gas
contamination of the sewer network in the areas of drop
wells and shafts functioning, which leads to violation of
the sewer networks operation standards, deterioration
of the surrounding airspace sanitary and environmental
conditions and premature deterioration of reinforced
concrete structures and pipes due to gas (microbial)
corrosion. In order to reduce gas contamination in drop
shafts, the use of tube risers made of elastic materials is
proposed. In order to investigate the hydraulic regime,
there was carried out an experiment that showed the
compression of the elastic tube walls providing the
performance of the riser with a full cross-section. For the
proper estimation of the gas emission intensity in the shaft
equipped with elastic tubular riser, there was carried out
a series of model calculations in the ANSYS CFX finite
element analysis package for the unsteady problem. There
were obtained the velocity and pressure fields in water
and gas-air media (hydrogen sulfide was assumed as a
sewage gas), as well as the volume fraction of water and
gas-air media. In comparison with the classical design
of the tubular drop, a decrease in the gas content of the
subsurface space of the sewer shaft was evident.

VIIK 628.3

DOI 10.23968/1999-5571-2019-16-5-182-188

I[semxosa JI. 1., Tensmuukosa A. M., ecvkosa A. 4.
IIporHosupoBaHye NpPON3BOAUTEIBHOCTA TMCTOBBIX

MeMOpaH // BeCTHUK TIpa’kFaHCKMX MHXeHepoB. 2019.
Ne 5 (76). C. 182-188.

Kniouesvie cnosa: nuctoble MeMOpaHBL, YIbTpaduIb-
TpalVOHHbIe MEMOPAHBbI, JOOYNCTKA CTOYHBIX BOJ, 6110-
JIOTMYeCcKass O4MCTKA, MeMOPaHHBIN 6MOpeaKTop, IPON3-
BOIUTEIBHOCTb MeMOpaH, MeMOpaHHOe 3arpsisHEeHMe.

VsydeH mpolecc CHIDKEHUs IIPOU3BOJUTEIBHOCTU
JINCTOBBIX MeMOPAH IIPY KCIUTYaTALNI B PEXXIIMAX MEM-
6paHHOro 6MOpeaKkTopa U JOOUNCTKU CTOYHBIX BOf,. Vc-
CJIefJOBAHIE OCYIECTBIISIOCH TOCPEACTBOM GUIbTPALIIN
peasIbHBIX P06 CTOYHOIN >KMAKOCTU Ha TabopaTopHOI
ycraHoBke. Ha OCHOBaHUM IIONy4YeHHBIX Pe3yIbTATOB
ObUIM BBLIB/ICHBI MATEMATIIECKIIE 3aKOHOMEPHOCTIL CHU-
SKEHMsI TIPOM3BOAUTENIPHOCTY MeMOpaH B 3aBUCUMOCTH
OT TIOCTYIAIOLENl HATPY3KM 110 3arPs3HSIONMM Bellle-
CTBaM U BEMYMH TPaHCMeMOpaHHOTO faBieHMsA. Paspa-
60TaHbI PeKOMEHMIAIIMU HO PacyeTy MPOJO/KUTENbHO-
cTu QYHKIMOHMPOBaHNUs MeMOpaH. Pe3ymbpraTsl mccie-
[OBAHMSI MOTYT OBITH HPYMEHEHBI IIPY [IPOEKTIPOBAHUN
Y PEKOHCTPYKIMIM OYVMCTHBIX CTAHIUIT [/Is1 IPOTHO3HOI!
OLIEHKV 1[e/IeCOO0OPA3HOCTY NPVUMEHEHNsT MeMOPAHHBIX
YCTaHOBOK.

Vn. 5. Tabn. 1. Bubmuorp.: 14 Hass.

Tsvetkova L. I, Teliatnikova A. M., Feskova A. Ya.
Predicting sheet membrane performance. Vestnik
grazhdanskikh inzhenerov - Bulletin of Civil Engineers,
2019, no. 5 (76), pp. 182-188.

Keywords: sheet membranes,  ultra-filtration
membranes, post-treatment of wastewater, biological
treatment, membrane bioreactor, membrane productivity,
membrane contamination.

The article presents the results of the study investigating
the process of reducing the performance of sheet
membranes during operation in membrane bioreactor
mode and post-treatment of wastewater mode. The
study was carried out by means of filtering real samples
of wastewater at the laboratory installation. Basing on
the results obtained, there were revealed mathematical
regularities witnessing the decrease in membrane
productivity depending on the incoming load of pollutants
and the level of trans-membrane pressure. The authors
have worked out some recommendations for calculating
the duration of membrane functioning. The results of the
study can be applied in the design and reconstruction of
treatment plants to predict the appropriateness of using
the membrane installations.

YIK 656.02

DOI10.23968/1999-5571-2018-16-5-189-196

Top6yros P. H. OnieHKa ypoBHs 00CTy>KMBaHMS Ha
OCHOBE BPeMEHHOTO MHfeKca // BeCTHUK Tpa’kgaHCKIUX
nmxeHepos. 2019. Ne 5 (76). C. 189-196.
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Kntouesvle cn06a: yIudHO-TOPOKHAS CeTb, YPOBEHb
06C/Ty)XMBaHNs, BpeMEHHOIT MH/IEKC, [IKa/Ia OLIeHKIL.

ITpuBoOANTCS OMMCaHMe IOAXOA0B K OIlEHKe KadeCTBa
GYHKIMOHMPOBAHVSI YIMYHO-TOPOKHOI CeTH Ha OCHO-
Be BPEMEHHOTO MHpeKca. [IpUBOAATCS pe3y/IbTaThl 9KC-
IlepYMEHTA 10 B/IMSHNIO MPOTSDKEHHOCTU MapIIpyTa Ha
3HaYeHMs [I0Ka3are/sl BpeMeHHOTo nHpekca. [Ipentoxe-
HbI [OAXO/bI K IIOCTPOEHNIO KA/ jIsI OLEHKY YPOBHS
06CTY)XMBaHMS CYIIECTBYIOMINX YINYIHO-TOPOXKHBIX Ce-
Tell Ha OCHOBe BPeMEHHOTO MH/IEKCa.

Vin. 2. Tabn. 3. Bubnuorp.: 15 Ha3B.

Gorbunov R. N. Service level assessment based on the
travel time index. Vestnik grazhdanskikh inzhenerov -
Bulletin of Civil Engineers, 2019, no. 5 (76), pp. 189-196.

Keywords: street-road network, level of service, travel
time index, rating scale.

The article describes the approaches to assessing
the quality of the road network functioning based on
the travel time index. The results of the experiment on
the effect of the route length on the values of the travel
time index are given. There are proposed approaches to
the construction of rating scales for assessing the level of
service of the existing street-road networks based on the
travel time index.

YIK 625.85

DOI 10.23968/1999-5571-2018-16-5-197-205

Cumanosckuii A. M. Ypyrue nporu6bl JOpOKHbIX
OfleX/, € TeIIOU3O/AIell 13 IeHONMOMUCTUPOoNa B
ycnoBusax CaHkt-IlerepOypra // BecTHUK TpaXKEaHCKUX
nHXeHepoB. 2019. Ne 5 (76). C. 197-205.

Kniouesvie cnosa: HOpO>KHAsA OfEX[a, TEIIOMU30JIA-
LIVIOHHBIN CJI0J, MOPO303aIMUTHBIN CI0M, ITy4MHUCTHIN
TPYHT, yIpyruit Iporu6 HOKpPBITHA.

PaccmarpuBaercss mpobnema mop6opa  TOPOXKHBIX
KOHCTPYKLMII C IpyMeHeHMeM S(PQeKTUBHON TeIio-
M3ONAIMU JUIA 3aMEHBl TPAJUIMOHHBIX JIOPOXKHBIX
OfIe>X, Ha ITy4MHOOIACHBIX IPYHTAX B ycn0ByUAX CaHKT-
[Terep6ypra. B xauecTBe 3ppeKTUBHOI TEIIONUIOMALIN
paccMoTpeHBl IUTH 13 neHomonmuctupona I[TEHO-
IVISKC. YcraHOB/IEH mapaMeTp 9KBMBAJIEHTHOCTY KOH-
CTPYKIMII C TEeIUIOM3OJIALMel M TpajuiuoHHbIX. [Tpn-
BeJIeHbl Pe3y/IbTaThl MCCIeNOBaHWIl YIPYTUX HpOrubos
KOHCTPYKLMIT ¢ 3¢ EeKTUBHOIM TeIION30MsALMel U Tpa-
IMLMOHHBIX. VccenoBaHo BIMAHNE Pa3/INIHbIX TPYHTOB
Ha TOJIIMHY 3aIIMTHOTO ITeCYaHOTO C/I0A HAJl TeIION30-
nanyeit. Onpese/ieHbl MapaMeTpbl JOPOXHBIX OfIeXKT, C
TEIUIOU3O0/IAIENl Pa3IMYHbIX KaTeTOpuil TOPOJCKUX JO-
POT M1 pa3HBIX TPYHTOB, a TAKXKe TOMIIMHBI 3aIUTHBIX
CTI0€B HaJl TeIION30JIALVIe], IIPU KOTOPBIX YIOB/IETBOPA-
€TCst KPUTEPUIT IPOYHOCTH 110 YIIPYTOMY IIporuoy.

WM. 1. Ta6n. 10. bBubnuorp.: 16 Hass.

Simanovskiy A. M. Elastic deflections of road
pavement with thermal insulation from expanded
polystyrene in the conditions of St. Petersburg. Vestnik
grazhdanskikh inzhenerov - Bulletin of Civil Engineers,
2019, no. 5 (76), pp. 197-205.

Keywords: road pavement, heat-insulating layer, frost-
protective layer, heaving soil, elastic deflection of road
pavement.

The article covers the problem of the selecting road
structures with the use of effective thermal insulation for
replacing traditional road pavement on heave-hazardous
soils in the conditions of St. Petersburg. PENOPLEX
expanded polystyrene plates are considered as effective
thermal insulation. The equivalence parameter of
pavements with thermal insulation and the traditional one
is established. The results of calculations for the strength
of the elastic deflection of structures with effective thermal
insulation and the traditional ones are given. The effect of
various soils on the thickness of the protective sand layer
above the thermal insulation was investigated. Parameters
of pavement with thermal insulation for various categories
of urban roads for various soils were determined. The
thickness of the protective layers above thermal insulation
was determined, that results in satisfying the strength
criterion for elastic deflection.

YK 656.025.6

DOI10.23968/1999-5571-2019-16-5-206-216

Asemua C. A., Cxuproscxuti C. B., Iopes A. 3. Ycra-
HOBJICHJIe 3aKOHOMEPHOCTell B JI3MeHeHuMM o6beMa
NACCAKUPCKUX NEPEBO3OK OT UMCIEHHOCTH >KUTeNei
HacelIeHHOT0 MYHKTA // BeCTHMK IpaXk/JaHCKUX MH)KeHe-
poB. 2019. Ne 5 (76). C. 206-216.

Kniouesvle c106a: mMaccaXMpoOIOTOK, 00beM IepeBo3-
OK ITIaCCaXKUPOB, PEIiC, pErpeccus, 3aKOH paclpefe/ieHus.

O6beM MaccakKMpoOIOTOKAa B PEry/sIPHOM TOPOJICKOM
COOOIIEHNY OIpefie/isieT BMECTUMOCTb pPabOTAIOLIero Ha
JIMHUM TACCAKVPCKOTO TPAHCIIOPTHOTO CPENCTBa, MHTEp-
BaJI ABIDKEHIA Ha MapuipyTe. [IpaBuibHOCTD BbIOOpa yKa-
3aHHBIX IIOKa3aTereil B/IAET Ha KayeCTBO OKa3bIBAEMbIX
IIACCAKMPAM YCIYT M 3aTPaThl Ha OCYIECTBEHME Iacca-
JKVMPCKMX IIepeBO30K. Bce 3To ompefieneT BaXKHOCTD U3yde-
HIS1 3aKOHOMEPHOCTeIT M3MeHeHMsT 06'beMa MacCaKMPCKIX
nepeBo3oK. [IpMBOAUTCA CTAaTUCTUYECKOE MUCCHIEOBAHME
KOJINYeCTBA MePEeBO3MMBIX 3a PeliC TACCAKUPOB B PETy/Ap-
HOM TOPOJICKOM COOOIIIeHNN, YCTaHAB/IMBAIOTCS 3aKOHOMEP-
HOCTHU B M3MeHeH!M 06beMa MacCaXMPCKUX TePeBO30K OT
YVICTIEHHOCTY XKITeJIell HACeIEHHOTO ITyHKTA.

V. 6. Tabn. 6. bubmuorp.: 16 Ha3B.

Azemsha S. A., SkirkovskyS. V., Gorev A. E.
Determination of regularities in the change of the
passenger transportation volume depending on the
number of residents inresidential places. Vestnik
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grazhdanskikh inzhenerov - Bulletin of Civil Engineers,
2019, no. 5 (76), pp. 206-216.

Keywords: passenger flow, volume of passenger
transportation, bus travel route, regression, distribution law.

The volume of the passenger flow in the regular city
traffic determines the capacity of the passenger vehicles
operating on the line, the time range of traffic on the
route. The correctness of selecting these indicators affects
the quality of services provided to passengers and the
cost of passenger transportation. All this substantiates
the importance of studying the patterns of changes in
the volume of passenger transportation. A statistical
study of the number of passengers transported during
the travel route of public transportation vehicle in the
regular city traffic has been carried out, regularities have
been established in the change in the volume of passenger
transportation depending on the number of inhabitants in
a residential place.

YIK 629.3.017.5

DOI10.23968/1999-5571-2019-16-5-217-221

Eemtioxos C. C., Inadywescxuii /. C. OneHKa CBOJICTB
3aMeJIeHNs aBTOMOOWIA NpPY MCIONb30BAHUY 3MM-
Hero THUIIA IIVH HAa YKATAHHOM CHE)XHOM NMOKpBITUM //
BecTHMK TpaXJaHCKMX WHXeHepoB. 2019. Ne5(76).
C.217-221.

Kniouesvle cno6a: TpaHCIIOPT, IIPOTEKTOP, TOPMO3HOI
HyTb, CIEIIEHNE C JOPOroit, 3¢ HeKTUBHOCTb TOPMOXKe-
HIIA, TeceiepoMeTp, 3aMefiIeHIe.

IIpoBenena orjeHKa CBOWCTB 3aMeJIeHNs aBTOMOOM-
JIA TIpY TIOMOIIY flecellepoMeTpa Ha YKaTaHHOM CHE)XHOM
HOKPBITUY TIPY MICIIO/Ib30BAHNUM 3MIMHET0 THUIIA IIVH, Pac-
CYMTaH KO3 QUIIMEHT CLeIIeHNs 1IMH, OCHOBAHHBII Ha
HOJTyYeHHBIX JAHHBIX C BBIOPAHHBIM JJOPOXKHBIM ITOKPbI-
THEM.

Vin. 4. Ta6n. 4. bubnuorp.: 14 Ha3B.

Evtyukov S. S., Gladushevskiy 1. S. Evaluation of
car deceleration properties when using winter type
tires on rolled snow covering. Vestnik grazhdanskikh
inzhenerov - Bulletin of Civil Engineers, 2019, no. 5 (76),
pp. 217-221.

Keywords: transport, tire-tread, braking distance, grip,
braking performance, decelerometer, deceleration.

This article presents an assessment of the properties
of vehicle deceleration by means of a decelerometer on
a rolled snow covering when using winter type tires.
A calculation of the tire adhesion coefficient based on the
data obtained with the selected road surface is submitted.

VIIK 711:656.2

DOI 10.23968/1999-5571-2019-16-5-222-227

Kamoxwcnwoiti H. A., Mansska FO. V. Metoguka BbI-
60pa BUIOB OOLIECTBEHHOI'O MACCAKUPCKOIO TPAHC-

mopra mis ofecmedeHNsi BBICOKOTO YPOBHS TpaHC-
MOPTHOI JOCTYNHOCTY MEXIYHAPOTHOIO a3pONopTra
«IIynkoBo» // BeCTHUK TpaKIaHCKMX MH>KeHepoB. 2019.
Ne 5(76). C. 222-227.

Kntouesvte cnosa: TpaHCIIOPTHOE 0OCTY>XKMBaHIE, TO-
POICKON NMACCAKMPCKUIL TPAHCIOPT, TPAHCIIOPTHASA [O-
CTYIHOCTD.

OmnycbiBaeTcsA alrOpUTM BbIOOpa TOPOACKOTO ITacca-
JKMPCKOTO TPAHCIIOPTA I OBBIIIEHN S TPAaHCIIOPTHOTO
06CTY>KMBaHMSI MOKAYHAPOLHBIX a39POIIOPTOB, KOTOPDIIA
COCTaBJIEH HAa OCHOBAHMM HalileHHbIX 3aBUCUMOCTEIL, OT-
pakaroumx 3¢ deKTUBHbIE 30HBI MCIONTb30BAHNUS BU/[OB
TOPOJICKOTO MAcCaKMPCKOTO TPAHCIIOPTA C YIETOM BeJIM-
YMHBI TACCAKUPOOOOPOTa adpOIopTa ¥ 3aBUCUMOCTEN
3arpar BpPeMEHM Ha IepelBIDKEHME OT adpOIOPTOB JIO
LIeHTpa rOpoJia Ha aBTOOYCe 1 Ha PeIbCOBOM TPAHCIIOPTE.

Wn. 4. Tab6n. 1. Bubnuorp.: 15 Ha3s.

Kalyuzhnyy N. A., Malyavka Yu. 1. The method
of selecting the types of public passenger transport
to ensure a high level transport availability at the
Pulkovo International Airport. Vestnik grazhdanskikh
inzhenerov - Bulletin of Civil Engineers, 2019, no. 5 (76),
pp. 222-227.

Keywords:  transport  service,
transport, transport availability.

The article describes the algorithm for choosing the
types of urban passenger transport aimed at improving
the quality of transport service of international airports.
This algorithm is drafted on the basis of the discovered
dependencies reflecting the effective zones of using urban
passenger transport types, taking into account the value
of the airport passenger handling and the dependences of
the time spent for transportation from the airport to the
city center by bus and rail public transport.

urban passenger

YK 629.3

DOI 10.23968/1999-5571-2019-16-5-228-236

Kapnayxosa V. B., Kapnayxos O. B., Kapnayxos B. H.,
Punouna O. B. Onpegenenne KommyecTBa IPOFUCCO-
IUVPOBAHHOI BOXBI MpK A06aBIeHNN 3TaHONIA B GeH-
3MHOBOE TOIIMBO // BeCTHUK IpaXkJaHCKMX MHXKEHEPOB.
2019. Ne 5 (76). C. 228-236.

Kntouesvte cnosa: puccoumanys Bojibl, SKOHOMUS TO-
IJIMBA, 9TAHOI.

YKecTOUeHMe IKONOIMYeCKMX TpeOOoBaHMIT K Kade-
CTBY aBTOMOOW/IBbHBIX OEH3JMHOB IIOIpasyMeBaeT HeoO-
XOZIIMOCTb JICIIO/Ib30BaHMA aIbTePHATBHBIX 610B0306-
HOBJIIEMbIX BBICOKOOKTQHOBBIX KOMITOHEHTOB (706aBOK)
K aBTOMOOMIBHBIM GeHsVHaM. B HacTosmee Bpems Bce
6onblee IpYMEHEHNe HaXOfAT CMeCOBble TOIUIMBA C
Pa3TMYHBIM COfiepyKaHMeM CIMPTA, BOJBI ¥ YI/IEPOTHOTO
TommBa. B pesynprate mccnefoBaHuA ObIma BBIABIEHA
MaTeMaTuyecKasl 3aBUCUMOCTb JMCCOIMAIMM BOJBI OT
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KOJIMYECTBEHHOTO COCTaBa TOIUIMBOBO3LYLIHOM CMeECH.
[TpuMeHeHMe BBIYMCIUTENBHBIX KO3(QUIINEHTOB ANC-
conranyii BOObI B CMEIIAQHHBIX TOIIVIMBAX ITO3BOJINUT 066-
CII€YMBAaTb OIITMMAJ/IbHOE O6eI[HeHI/Ie roplo'{eﬁ CMECU I B
pesy/IbTaTe 9KOHOMMUIO TOIINBA /10 35 % OT 061ero Ko-
JIn4ecTBa.

V. 3. Tabn. 3. Bubnumorp.: 13 Hass.

Karnaukhova 1. V.,  Karnaukhov  O. 'V,
Karnaukhov V. N., Ryndina O. V. Determination of the
amount of dissociated water when ethanol is added
to gasoline fuel. Vestnik grazhdanskikh inzhenerov -
Bulletin of Civil Engineers, 2019, no. 5 (76), pp. 228-236.

Keywords: water dissociation, fuel economy, ethanol.

Environmental requirement toughening regarding
the quality of motor gasoline implies the need of using
alternative  bio-renewable high-octane components
(additives) to motor gasoline. Currently, mixed fuels with
different content of alcohol, water and carbon fuel are
widely used. As a result of the research, there was revealed
a mathematical dependence of water dissociation on the
quantitative composition of the fuel-air mixture. The
use of computational coefficients of water dissociation
in mixed fuels will ensure optimal depletion of the fuel
mixture and as a result will provide fuel savings of up to
35% of the total amount.

YIK 629.3:53.01:537.1
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Komuxos IO. I TpexmepHast MOfIe/Ib ICTIOTb30BaHNA
TpacTa ABUraTe/s KBAaHTOMOOWIA // BeCTHVUK IpakiaH-
CKMX MHXXeHepoB. 2019. Ne 5 (76). C. 237-248.

Kntouesvie cnosa: KBaHTOBBII [BUTATeIb, KBAHTOMO-
Omb, Tpact, 6aaHC CUJI, BBIBEIIVBAHME SKMUIIAXKa, pe-
JKUMBI TIPU3E€MHOTO JIBVKEHMISI, MOJIENb MCIIONb30BaHIIS
Tpacra, rpadoaHaATNTUYECKNIT aHAIN3, JTMHeYaTas 1mo-
BEpPXHOCTb.

C mpuBiedeHneM aBTOPCKOTO YPaBHEHUS CUIOBOTO
6amaHca KBaHTOMOOW/IS IIOCTPOEHA TpeXMepHas rpa-
dboaHaUTIYECKAs MOTENb MCIIONb30BAHMSI TPACTa IBMU-
raresi KBaHTOMOGOMIs1. OCYyIIeCTB/IEHO IIpefCTaBIIeHNE
MHO>XeCTBa BO3MOYKHBIX TPAEKTOPUIT M3MEHEHNUS BEKTO-
pa Tpacta kBanToBoro jsurarens (Ks[l) atoro sxumaxa
[I0 COBOKYIHOCTH IIEPEXONHBIX U KPEeMCePCKUX PEXN-
MOB. VccnenoBaHye U MOJeIMPOBaHMEe OCYIIECTBICHO
¢ npusnederyeM IIITII Maple 17. Mogenp mo3BosseT
BM3yanM3MpoOBaTh OOMACTM HAMM4Ms PeCypcoB TATU
st obecriedeHysI AMHAMUKY IBVDKEHVSI KBAaHTOMOOMIIS
M UCCIENOBATh TOMOMOTUIO MIPOCTPAHCTBA TPAEKTOPUI
Bekropa taru. [logrorosnena rpadoananutudeckas 6asa
L7151 paspaboOTKM aJrOPUTMOB OITMMATIbHOTO YIIpaBIie-
HIISI KBAHTOMOOMIEM. PacCMOTpeHbI MePCIIeKTUBBI Pas-
BUTVISI MOJIETIN.

V. 10. bubnuorp.: 21 Ha3B.

Kotikov Ju. G. Three-dimensional model of using
the quantomobile engine thrust. Vestnik grazhdanskikh
inzhenerov - Bulletin of Civil Engineers, 2019, no. 5 (76),
pp. 237-248.

Keywords: quantum engine, quantomobile, thrust,
force balance, vehicle hovering, near-surface movement
regimes, thrust using model, graphical-analytic analysis,
ruled surface.

The article presents a three-dimensional graphical-
analytic model of using the quantomobile engine thrust
by means of the author's equation of the quantomobile
power balance. There have been constructed numerous
possible trajectories illustrating the change of the thrust
vector of the quantum engine of this vehicle according
to the sum-total of transient and cruising modes. The
research and modeling was implemented involving the
use of the Maple 17 computing software. The model allows
visualizing the areas of the thrust resources' availability
to ensure the dynamics of the quantomobile movement
and exploring the topology of the trajectory space of the
thrust vector. The graphical-analytic base for developing
algorithms for optimal control of the quantomobile has
been prepared. Prospects of the model development are
considered.

YIK 656.086

DOI10.23968/1999-5571-2019-16-5-249-259

Ilempos A. J., Eemiwoxkos C. A., Konecos B. V1. 9Bo-
IO CHCTEMHOJ OPTaHM30BAHHOCTHU 0€30MaCHOCTH
JOPOKHOro JABIDKeHNA B permoHax Cesepo-3amajma
Poccum // BecTHMK TpaKJaHCKMX WH>KeHepoB. 2019.
Ne 5 (76). C. 249-259.

Kniouesvie cnosa: 6e30macHOCTb HTOPOXKHOTO JBU-
JKeHMs, YIpaBJIeHNe, JOPOXHO-TPAHCIIOPTHAs aBapuii-
HOCTb, OPraHM30BaHHOCTb, MH(OPMALMOHHAA SHTPO-
must, Poceniickas ®epepanus, CeBepo-3amanusiin depe-
PaIbHBIIT OKPYT, PETMOHBI.

PaccmatpuBatorcss  Bompockl  pmHammku - (2004-
2018 IT.) OpraHM30BAHHOCTHU CUCTeM ObecredeHus Ges-
omacHoctu popokaoro aswkenusi (BIJI) B Tpex pas-
HoMacwTabHbpix cucremax (Poccus, CeBepo-3amajHblii
denepanpupnt okpyr (C3P0O), ormenbHbIE PErMOHBI
C3®0). B xauecTBe XapaKTepUCTHUKM CUCTEMHOI Opra-
HI30BaHHOCTM MCIIO/Ib30BaH IIOKA3aTe/lb OTHOCUTENb-
Hoit nH(OpManmonHoi sHTponuu H mporecca obecre-
yennsa BJIJ]. PaccmarpuBaioTcs upeonorus, MeTomMKa
U pes3yIbTaTbl KOMUYECTBEHHON OLIEHKM MHQpOpMaIu-
onHoit sHTpormu H cucrem obecneuennst B ITpen-
CTaBJIeHbl BpeMEHHbIe PAMIbI MI3MEHEHUA OTHOCUTENbHOM
uHpopMalonHoit suTpormu H cucrem obecnedenus
B B 2004-2018 rr. B Poccun n CeBepo-3amagHom de-
IepasbHOM OKpYyTe, a TaKXKe B JIeHMHIpazicKoit obmactu
u Cankr-Ilerep6ypre. O6uuit BEIBOJ O CTaThe — B Te-
4yeHue mocnegHux 15 ner kak B Poccunm B memom, Tak
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u B pernonax CeBepo-3amaza cTpansl MHGOPMAIL[MOHHAS
sHTponus cucteM obecmeuennst BIJl 3ameTHO CHU3U-
71ach, @ 3HAYUT, OPraHN30BAHHOCTH IPOIECCOB GopMu-
poBaHMs 6€30IIaCHOCTY YYACTHIKOB JOPOXKHOTO JIBIDKe-
HIA 3HAUNUTE/ILHO BBIPOCTIA.

Vin. 3. Tabn. 5. Bubnuorp.: 12 Ha3B.

Petrov A. L, Evtyukov S. A., Kolesov V. 1. Evolution of
the system organizational structure of road traffic safety
in Russian Northwestern regions. Vestnik grazhdanskikh
inzhenerov - Bulletin of Civil Engineers, 2019, no. 5 (76),
pp- 249-259.

Keywords:  road traffic safety, —management,
road accident rate, system organizational structure,
information entropy, the Russian Federation, Northwest
Federal District, regions.

This article considers the issues of dynamics of
organizing the road safety provision systems in three
multi-scaled systems — Russia, Northwest Federal
District (NWFD) and some individual Northwestern
regions, referring to the period from 2004 to 2018. As
the characteristic feature of the system organizational
structure there was used the indicator of relative
information entropy Hn of road safety provision process.
The ideology, method and results of the quantitative
assessment of information entropy of Hn systems aimed at
road safety provision were considered. Time modification
series of relative information entropy Hn of road safety
provision systems in the period from 2004 to 2018 in
Russia, Northwest Federal District, Leningrad region and
Saint Petersburg are presented. The general conclusion of
the study is that during the last 15 years in the specified
districts, as well as in Russian Federation as a whole,
information entropy of road safety provision systems has
significantly decreased, i.e. the organizational structure of
road traffic safety provision for the participants of road
traffic has considerably increased.

YK 629.3

DOI 10.23968/1999-5571-2019-16-5-260-269

Penun C. B., JJobpomupos B. H., Opnos /. C., Kany-
cmun A. A. ViccnemoBaHMe YIPYTOil XapaKTepUCTH-
KII HOBOTO THAPOIMHEBMAaTHYeCKOTO amMopTus3aTopa //
BecTHMK TpaKfaHCKMX WH>KeHepoB. 2019. Ne 5 (76).
C. 260-269.

Kniouesvie cnosa: aBToMOOMIb, aMOPTU3ATOP, TOABE-
CKa, YIpyTas XapaKTepucTKa.

OmnuceiBaeTcss KOHCTPYKUMSA HOBOTO TUAPOITHEB-
MaTUYeCKOrO aMOPTU3aTOPa, MPUBOJATCS PACYEThl €ro
reoMeTpUIecKnX MapaMeTpoB, MaTeMaTUIeCKast MOJieTb
YIPYTOit XapaKTepUCTUKM. BpIonHeH nprumep pacyeTa B
KOMIIBIOTEPHOII IIPOTrpaMMe Ha OCHOBE PeasbHOTO JIETKO-
BOTO aBTOMOOWIISL.

Wn. 11. bubnuorp.: 9 Ha3B.

Repin S. V., Dobromirov V. N., Orlov D. S,
Kapustin A. A. The study of the elastic characteristics
of the new hydro-pneumatic shock absorber. Vestnik
grazhdanskikh inzhenerov - Bulletin of Civil Engineers,
2019, no. 5 (76), pp. 260-269.

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

The article describes the design of a new hydro-
pneumatic shock absorber, provides calculations of its
geometric parameters, and presents a mathematical model
of the elastic characteristic. An example of calculation
carried out in a computer program based on a real vehicle
performance is presented.

YK 62-592.2

DOI10.23968/1999-5571-2019-16-5-270-277

Cannunosa B. B., Inazones C. H., Hosuxos A. H., Ho-
suxos J. A. PazpaGoTKa TOPMO3HOI CUCTEMbI TOHOY-
Horo 6Gommpa QopmyrbHoro Tuma kmacca «Formula
Student» // BecTHUK TpakFaHCKMX MH>KeHepoB. 2019.
Ne 5 (76). C. 270-277.

Kniouesvie cnosa: TopMo3Has crucTeMa, 60U, TOPMO-
33, pacuéT, Cynmopt, 6e30MacHOCTb.

PaccMoTpeHbl NPMHIMIIBI M aNTOPUTM CO3JjAHKA
TOPMOSHOIT CHCTEMbI TOHOYHOro Gomupa «popMynIbHO-
ro» tuma knacca «Formula Student». PaspabarpiBaemas
TOPMO3Has CUCTEMA JJI TOHOYHOTO 60/MNya MHKeHEePHO-
roHouHolt komanzel BI'TY um. B. I Illyxosa «Shukhov
Racing Team Electric» mprmeHeHa 1 yCIIEIIHO 3KCIITya-
TUPYETCA BO BpeMs OMHAMUYECKMX 3ae3[0B Ha MEXTY-
HApOJHBIX JMH)XEHEPHO-TEXHUYECKNX COPEBHOBAHUAX
«Formula Student».

Vin. 13. Bubnmorp.: 18 HasB.

Saplinova V. V., Glagolev S. N., Novikov A. N.,
Novikov 1. A. Development of the brake system of the
formula-type racing car of the «<Formula student» class.
Vestnik grazhdanskikh inzhenerov - Bulletin of Civil
Engineers, 2019, no. 5 (76), pp. 270-277.

Keywords: brake system, racing car, brakes, calculation,
caliper, safety.

The article considers the principles and algorithm
of creating the brake system of the «Formula Student»
class racing car. The brake system for the racing car
of the engineering and racing team of BSTU named
after V. G. Shukhov «Shukhov Racing Team Electric»
being developed at present is applied and successfully
operated during dynamic races at the «Formula Student»
international engineering competitions.

YK 332.8

DOI10.23968/1999-5571-2019-16-5-278-284

Bepesun A. O., Ilempos V. C. IKoHOMIIECKOE 060-
CHOBaHUe NPUHATHA PpelleHNi Py SKCIUTyaTaln
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06bexToB JKKX // BecTHMK TpakKAaHCKMX MHXXEHEPOB.
2019. Ne 5 (76). C. 278-284.

Kniouesvle cnosa: sKCITyaTanya 06beKTOB XKMTUIITHO-
KOMMYHQ/IbHOTO ~ XO3AJCTBA, IIPMOPUTET  BBIIOIHE-
HMsA paboT, OlleHKa COCTOSHUA OOBEKTOB >KMIUIHO-
KOMMYHaJ/IbHOTO XO3AJCTBA.

PaccMaTprBarOTCs IIOAXOMB! K OINTUMATBHOMY BbIOO-
PY BapMaHTOB BBIIOJHEHMS paboT B cdepe KVINIIHO-
KOMMYHAJIbHOTO XO03s/icTBa. B wacTHOCTM, TOApo6HO
paccMOTpeH MOAXO IO IPHOPUTETaM, KOTOPBIH Oa-
3UPYeTCsi Ha OLjeHKe COCTOSIHMS OODBEKTOB XMJIMIHO-
KOMMYHA/IbHOTO X03AiicTBa. Takoll IOAX0f HO3BOMAET
a¢deKTVBHee NUCIIONb30BaTh MMEIOIIMECS PeCcypchl, a
TaK>Ke OIePATMBHO OCYILIECTBIATh MOHUTOPMHT COCTOA-
HIs1 00'bEKTOB XWUINIHO-KOMMYHA/IBHOTO X03AIICTBA.

Vin. 1. Tabmn. 6. Bubnuorp.: 7 Ha3B.

Berezin A. O., Petrov I. S. Economic substantiation
for decision-making in the operation of housing and
communal services. Vestnik grazhdanskikh inzhenerov -
Bulletin of Civil Engineers, 2019, no. 5 (76), pp. 278-284.

Keywords: operation of housing and communal
services, priority of works, assessment of the state of
housing and communal services.

The article discusses approaches to the choosing of
options for performing work in the field of housing and
communal services. In particular, the priority approach,
which is based on assessing the state of housing and
communal services, is examined in detail. This approach
allows more efficient use of available resources, as well
as operational monitoring of the state of housing and
communal services.

YK 332.8

DOI 10.23968/1999-5571-2019-16-5-285-290

Cumoukos C. A., Panmunckuti P. A., Apxuna K. B.
CucremaTusanusa MeTOROB M Mofeneit ¢opmuposa-
HUA CcTpaTermii obecnedyeHNsA KOHKYPEHTOCIOCO0-
HOCTM NPeJUPHATUI >KWIMIIHO-KOMMYHAIbHOTO XO-
3AlicTBa // BecTHMK TIpaxkaHCKMX WH>XXeHepos. 2019.
Ne 5 (76). C. 285-290.

Kntouesvle cnosa: >KUNMMUIIHO-KOMMYHAIbHOE XO3sii-
CTBO, IPeJIPUHNMATENbCTBO, CTPATeTHs, CUCTeMATI3a-
151, METOJbI, MOJIETIIL.

PaccmaTpuBatoTcss coBpeMeHHbIE METORbI U MOJENN
dbopMupoBaHMaA cTparternii obecredeHs KOHKYPEHTO-
crioco6HocTH. [IpoBeieHa MX CUCTeMaTU3aLs U OIIpefie-
JIeHbI BO3MOYXHOCTY IIPMMEHEHM OTHOCUTE/IBHO IIpef-
IIPUATHUI SKVINIIHO-KOMMYHA/IBHOM Cepbl.

Ta6m. 2. Bubmyorp.: 18 Ha3s.

Sitdikov S. A., Faltinskiy R. A., Yarkina K. V.
Systematization of methods and models of forming
the strategies for ensuring the competitiveness of

housing and communal service enterprises. Vestnik
grazhdanskikh inzhenerov - Bulletin of Civil Engineers,
2019, no. 5 (76), pp. 285-290.

Keywords:  housing and communal
entrepreneurship, strategy, systematization, methods,
models.

The article discusses modern methods and models
for the formation of competitiveness strategies. The
systematization has been carried out and possibilities of
applying these methods and models regarding enterprises
in the housing and communal sphere have been specified.

services,

YIK 519.816

DOI 10.23968/1999-5571-2019-16-5-291-297

Tymovieun A. I, Kopobos B. b., Menvuuxosa T. B.
ITpo61eMbI COTTACOBAHHOCTM SKCIEPTHBIX CYXKIeHMI
B MeTOfle aHa/NNM3a Mepapxuii // BeCTHUK IpakIaHCKMX
nHxeHepos. 2019. Ne 5 (76). C. 291-297.

Kntouesvie cnosa: oneHKa KauecTBa 9KCIEPTHBIX CYXK-
TEeHNI, METOJ, aHa/IM3a MepapXuIl.

PaccmoTpen Kpurepmit kadecTBa 0TOOpa 3KCIEPTOB
[0 UTOTaM UX paboTbl B METOfe aHaIM3a MepapXuil —
CaMOM THOIYIAPHOM Ha CErOfHA MeTOfie MHOTOKpUTe-
PMAIbHOTO OLleHNMBaHNUA (HaKTOPOB, BIUAOMMNX Ha dop-
MUpOBaHUe 1 PaboTy CIOXKHBIX cucteM. Ha ocHoBaHMM
IIPOBENEHHOrO aHaJIM3a 9TOT0 KpUTEepKs IIOKA3aHO, YTO
OH He fABJAETCA CTporo o6ocHoBaHHBIM. HemocTaTou-
HO apryMeHTMPOBAHHOE UCK/IIOYeHMe U3 PACCMOTPeHUA
JacTU SKCIIEPTHBIX OLIEHOK MOYKeT IIPUBECTHU K VMICKaXKe-
HUIO pacyeToB B TeX METOIMKAX M MOJENAX, B KOTOPBIX
VICIIONB3YIOTCS BeCOBBble Koo duimenTsl. ClenaH BBIBOL,
4TO 9TOT KPUTEPUIl HeJIb3s1 UCIIONb30BATD [/l OHO3HAY-
HOJI OLIeHKM Ka4eCTBa IKCIEPTHBIX CYX/IeHNIL.

Tab6m. 3. Bubnnorp.: 20 Ha3s.

Tutygin A. G., Korobov V. B., Menshikova T. V.
Problems of consistency of expert judgments in the
method of hierarchy analysis. Vestnik grazhdanskikh
inzhenerov - Bulletin of Civil Engineers, 2019, no. 5 (76),
pp. 291-297.

Keywords: assessment of the quality of expert
judgments, the method of analysis of hierarchies.

The paper considers the criterion of quality of experts’
selection based on the results of their work in the method of
analysis of hierarchies, which is at present the most popular
method of multi-criteria effecting the evaluation of factors
affecting the formation and operation of complex systems.
The analysis of the content of this criterion shows that it
is too rigid and not fully substantiated. The insufficiently
reasoned exclusion from consideration of a part of expert
estimations can result in distortion of calculations in the
methods and models where weight coefficients are used.
The authors have come to the conclusion that the specified
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criterion can't be used for single-valued assessment of the
quality of expert judgments.

YK 69:338.45:330.322

DOI 10.23968/1999-5571-2019-16-5-298-302

Danmunckuii P A., Manununa K. B., Ipuones E. B. Ak-
Tya/JIbHbIe NPOGIeMbl (PUHAHCUPOBAHUA >KWINIHOTO
crpoutennsctBa B Poccuiickoit @emepanum // BectHnx
TPOKAAHCKUX MHKeHepoB. 2019. Ne 5 (76). C. 298-302.

Kniouesvie cnosa: moneBoe CTpOUTENbCTBO, MHBECTH-
L[VIOHHO-CTPONTE/IbHbIC IPOEKTHI, PMHAHCUPOBAHNUE, KO-
HEYHBII HOTPeONTE/b, XUINITHOE CTPOUTENBCTBO.

PacKpbIBaloTCsI OCHOBHBIE CXeMbl (DMHAHCHPOBAHU
MHBECTUI[MOHHO-CTPOUTENbHBIX IIPOEKTOB C YIeTOM MX
ocobenHocrelt. Taxke INpoaHaMM3MPOBAHBI OCHOBHBIE
U3MEHEeHUsA B HOPMATMBHO-IIPAaBOBOM JIOKYMEHTAIlWIL,
KOTOpBIe BJIEKYT 3a C000il 6Gosbline M3MeHeHNss B 006-
TACTHU >KMIMIIHOTO CTPONUTENbCTBA. B pesymbrate nccne-
TOBaHNUA BBIABJIEHDI IIONOXKVTE/IbHbIE MOMEHTBI U1 Hera-

TVIBHbIE [IOCTIE[CTBYA ISl YYACTHUKOB MHBECTULIVIOHHO-
CTPOUTENIBHOTO IIpOoLiecca.
Tab6m. 1. Bubnnorp.: 10 Ha3s.

Faltinskiy R. A., Malinina K. V., Gridnev E. V. Actual
problems of financing housing construction projects
in the Russian Federation. Vestnik grazhdanskikh
inzhenerov - Bulletin of Civil Engineers, 2019, no. 5 (76),
pp. 298-302.

Keywords: shared-equity construction, investment and
construction projects, financing, final consumer, housing
construction.

The article reveals the main schemes of financing
investment and construction projects, taking into account
their features. The main alterations in the regulatory
documents, which entail considerable changes in the
field of housing construction, are analyzed. The result of
the study is identification of positive aspects and negative
consequences for the participants of the investment and
construction process.



