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Basunesuu M. E. ApXUTEKTypHOe Haclefue BbIMyCK-
HMKOB apXUTeKTYPHBIX ¥ MH)KeHepHbIX Ko CaHKT-
Ilerep6ypra na JansHem Boctoke Poccuu (cepemmua
XIX - nauyamo XX BB.) // BeCTHUK Tpa>KIaHCKUX MHKe-
HepoB. 2020. Ne 1 (78). C. 5-13.

Kntouesvie cnosa: HanpHuit BocTok, apXuUTeKTOPHI,
MH>KEHEepBHI.

ITpencTaBnensbl pesynbTaTbl MCCIENOBaHMA, BBIION-
HEHHOTO B paMKax Hay4HOro nmpoekTa «TBopueckoe Ha-
crenve BBIMYCKHNMKOB CaHKT-IleTepOyprckux apxmrek-
TYPHBIX I MH>KeHepHBIX 1Ko/ Ha [JlampHeM BocToke (BTO-
pas nonosuua XIX - Hauamo XX BB.)». PaccMatpuBaeTcs
TBOPYECKO-IPO(decCroHaIbHAs JIeATebHOCTh BBIMYCK-
HUKOB AKaJleMuM XyloXKeCcTB, VIHCTUTYTa IpaXk/JaHCKMX
MH)XeHepoB, HIMKomaeBcKoil MH)XEHEPHON aKafleMUy U
VIHCTUTYTa MH>KeHepOB My Telt coOOIeHNs, pabOTaBIINX
Ha [lanpaeMm BocToke Poccum B JOpEBONMIOLMOHHBIN I1e-
puoz. IlokasaHo 3sHaUeHMe COXPAHUBIINXCSA 0OBEKTOB X
TBOPYECKOTO Hacleays B GOPMUPOBAHNU UCTOPUIECKOI
3aCTPOIKM Hanmbosee KPYIHbIX TOPOJIOB PETIMOHA, TAKIX
kak HwukomaeBck-Ha-AMype, brmarosemjenck, Bmaguso-
CTOK, Xa0apoBCK U YcCypHIiCK.

Vin. 8. Bubnmorp.: 9 HasB.

Bazilevich M. E. Architectural heritage of
graduates of architectural and engineering schools
of St. Petersburg in the Far East of Russia (mid XIX -
early XX centuries). Vestnik grazhdanskikh inzhenerov -
Bulletin of Civil Engineers, 2020, no. 1 (78), pp. 5-13.

Keywords: Far East, architects, engineers.

The article presents the results of the study carried
out as part of the scientific project «The creative heritage
of the graduates of the St. Petersburg Architectural and
Engineering Schools in the Far East (second half of the
XIX — early XX centuries)». The creative and professional
activities of the graduates of the Academy of Arts, the
Institute of Civil Engineers, the Nikolaevsky Engineering
Academy and the Institute of Railway Engineers who
worked in the Russian Far East in the pre-revolutionary
period are discussed. The importance of the preserved
objects of their creative heritage in the formation of
the historical development of the largest cities in the
region, such as Nikolaevsk-on-Amur, Blagoveshchensk,
Vladivostok, Khabarovsk and Ussuriysk, is emphasized.
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Iycesa C. E. VicTopndecKkoe pasBUTHe INITAHUPOBOY-
HOIT cTpyKTyphbl Kapenbckoro mepemreiika // BecTHux
IpaKAaHCKUX MHXKeHepoB. 2020. Ne 1 (78). C. 14-20.

Kniouesvie cnosa: Kapenbckuii nepereex, McTopude-
CKadA IaHMPOBOYHAA CTPYKTYpa, ICTOpUYecKasd CUCTeMa
pacceneHNs, 9BOIONN CUCTEMbI PacCeTeHN .

[InanupoBovHas cucrema tepputopuu Kapenbckoro
nepeleiika o0yclIoOB/IeHa ee TPaH3UTHBIM II0JIOKEHMeM
M CaMOOBITHOCTBIO IIPUPOJHBIX pecypcoB. IpagocTpon-
TeJIbHBIN KapKac, HauaB B XI Beke popMmpoBaThCs Kak
ceTeBas MOJiellb C OYarOBBIM pacceneHueM, B XIV Beke
MOIMGULNPOBANCA B CUCTEMHYIO MOJieNb, MPOIIEAIIYIO
B CBOEM Da3BUTUM TpM CTagMU: IMONMUILEHTPUIECKYIO,
MOHOLEHTPUYIECKYIO 11 a30HAIbHYIO. [locTosstHHO MeHsAsA
TOCY/JapCTBEHHYI0 IPMHAIEKHOCTb, 3eman Kapenb-
CKOTO Ilepelleiika o cepefnHbl XX BeKa pa3BUBAINACDh
B COOTBETCTBMM C YHMKA/JIbHBIMI XapaKTE€PUCTUKAMU
TeppuTopuy. CoBpeMeHHBIi 3TaIl Pa3BUTUA TEPPUTOPUN
XapakTepusyeTcsi TpaHcdopMalyeil ITaHMPOBOYHOI
CTPYKTYPBI IIOJ, BIVSIHIEM MHAYCTpuanbHoil [letepOypr-
CKOI1 arJIoMepaL .

Vin. 2. bubmmorp.: 13 Ha3s.

Guseva S. E. The historical development of the
planning structure of the Karelian Isthmus. Vestnik
grazhdanskikh inzhenerov — Bulletin of Civil Engineers,
2020, no. 1 (78), pp. 14-20.

Keywords: Karelian Isthmus, historical planning
structure, historical settlement system, evolution of the
settlement system.

The planning system of the Karelian Isthmus territory
is determined by its transit position and a distinctive
character of its natural resources. The city-planning
framework of the Karelian Isthmus, having begun to be
formed in the XI century as a network model with focal
settlement, was modified in the XIV century into a system
model that went through three stages in its development:
polycentric, monocentric and azonal ones. Constantly
changing state affiliation, the Karelian Isthmus lands
until the middle of the XX century were developing
in accordance with the unique characteristics of the
territory. The present stage of the territory development
is characterized with a transformation of the planning
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structure under the influence of the industrial Petersburg
agglomeration.

YIK 72.03
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Knumosa I0. B., Hlymunxun C. M. ®opmupopaHue
ITIaBHBIX IToLIazeii ropoga Openbypra B mepuos c ce-
pemuubl XVIII no Hayana XX BB. // BecTHUK rpak/jaH-
cKux nHxeHepos. 2020. Ne 1 (78). C. 21-27.

Kniouesvie cnosa: uctopus apxuteKkTypsl, ropon, OpeH-
Oypr, obpasoBaHye IIOLael, ApXUTEKTYPHbIE aHCAMOTIN
IUIOIIA/Ieli, COL[MAIbHO-KY/IbTYPHOE IIPOCTPAHCTBO.

PaccmarprBarorcst GopMypoOBaHue [UIAHUPOBOTHOI
CTPYKTYpbl ropoga OpeHOypra, AMHaMMKA M3MEHEHUI
[IaBHBIX IUTOIIAJelt, PACIIONIOKEHHBIX B Mpefeax UCTO-
PUYECKON KPeIoCTH, 0OCOOGHHOCTY UX (POPMUPOBAHNA.
BBIsIB/IEHBI OCHOBHbIE 3aKOHOMEPHOCTH, KOTOPBIE JOTIK-
HBI CTaTh OCHOBOJI Ha COBPEMEHHOM 3Talle IIPOEKTUPO-
BaHNsS TOPOfA C YYeTOM INPMHINIA IPeeMCTBEHHOCTH
Ky/nbTypHOro Hacnenusi. CoxpaHeH1e CBOe0OPasHOro Ko-
noputa 06BEKTOB IIOIA el TOPOAA TIO3BOJISET PELINT
B YCJIOBMSX COBPEMEHHON COLMAIbHO-3KOHOMUYECKOI
CUTyallMM aKTyajbHbIe NMPOOIeMbl MHAMBUAYATU3ALNN
TOPOJICKOI Cpenbl 11 GOPMIPOBAHUS IPaLo0Opa3yIoLero
npodurst ropopa.

Wn. 5. bubnuorp.: 15 Ha3B.

Klimova Yu. V., Shumilkin S. M. Formation of the
main city squares of Orenburg in the period from the
middle XVIII century to the beginning of the XX
century. Vestnik grazhdanskikh inzhenerov — Bulletin of
Civil Engineers, 2020, no. 1 (78), pp. 21-27.

Keywords: history of architecture, the city of Orenburg,
the formation of squares, architectural ensembles of
squares, socio-cultural space.

The article considers the formation of the city
planning structure of Orenburg, the dynamics of changes
in the main squares located within the historical fortress,
and their formation features. The main regularities are
revealed that should become the basis of city design at
the present stage of the city planning, taking into account
the principle of cultural heritage continuity. Preserving
the unique atmosphere of the city squares would make
it possible solving the actual problems of the urban
environment individualization and developing of the city-
forming profile in the current socio-economic situation.
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Jaspos JI. II., Hosoxoockass H. C. IlemexomHslit
apean B [EHTpe  VCTOPUYECKOTO  IOPOfA —
TPOTyaphl, NIPOXOJHbIE ABOPbI, BHYTPHKBapTanbHbIE
o01ecTBeHHbIE MPOCTPAHCTBa // BeCTHMK IPaKFaHCKIX
nHxeHepos. 2020. Ne 1 (78). C. 28-36.

Knwouesvie cnosa: wmcropuueckuii 1eHtp CaHKT-
[Tetep6ypra, memexofHble KOMMYHUKAIINY, 3€MJIETIONb-
30BaHMe.

OTmeydaercs, YTO B PETMOHA/IBHOl MPOrpaMMe TPaHC-
nopTHoro passutus CaHkT-IleTep6ypra Bompochl merre-
XOJIHBIX KOMMYHMKAIIVil 3aTparuBalOTCA NUIIb Ha CAMOM
06111eM ypOBHE U He YYUTBIBAIOT MHOTOOOPAsysi METOLOB
UX COBepIIeHCTBOBaHMsA. HefooleHuBaeTca MOTeHIMA
ApXMUTEKTYPHO-TPaJJOCTPOUTENBHBIX ¥ yHpPaBIeHYEeCKMX
pelleHnit, KOTOPbIii Ha IPOTSKeHUY MHOTMX CTOJIeTHI MC-
IIO/Ib30BAJICSI B €BPOIIEICKOI TPAJOCTPOUTENBHON IIpaK-
trke. ITokasaHa HeOOXOMMOCTb CTPYKTYPHOTO M Tep-
PUTOPUATIBHOTO PA3BUTHUSA CUCTEMbl HEIIeXO[HbIX Tpace
B ucropudeckoM LeHTpe Cankt-Ilerepbypra. Ocoboe
3Ha4YeHMe NPUAAETCA NepPCIeKTHBAM pasfielleHns TpaHC-
MOPTHBIX 1 TEIIeXOJHbIX IOTOKOB, aKTIBHOMY JICIIO/Ib30-
BaHMIO PECYPCOB BHYTPUKBAPTA/TbHbBIX TEPPUTOPHUIL.

Vin. 6. bBubmmorp.: 12 Ha3B.

Lavrov L. P, Novokhodskaia N. S. The pedestrian
area in the historical centre of the city—
sidewalks, passageways, intra-block public spaces.
Vestnik grazhdanskikh inzhenerov - Bulletin of Civil
Engineers, 2020, no. 1 (78), pp. 28-36.

Keywords: historic center of St. Petersburg, pedestrian
communications, land use.

It is noted, that in the regional transport development
program of St. Petersburg, pedestrian communications
issues are considered only at the most general level and that
the diversity of possible methods for improving them is
not taken into account. The potential of architectural and
urban planning and management solutions, which has been
used in European urban planning practice for centuries,
is underestimated. The authors substantiate the need for
structural and territorial development of the pedestrian
route system in the historical center of St. Petersburg. The
prospects of separating traffic and pedestrian flows and
active use of the intra-quarter territories' resources are
regarded as issues of particular importance.

YIK 72.01:72.02
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Jleonmves A. I [IBopeny Mapnu B HiokHem mapke
Ilereproga. OmbITHI apXUTEKTYPHOI pecTaBpanym //
BecTHMK TpaKHaHCKUX uH>KeHepoB. 2020. Ne1 (78).
C. 37-42.

Knrouesuvie cnosa: Ilereprod, Mapnu, Teccen, E. B. Ka-
3aHCKas, pecTaBpalua NaMATHUKOB.

PaccmaTpuBaoTcs BONPOCH pecTaBpalluM U COXpa-
HEeHIA ayTeHTUYHOCTY YHMKA/IbHOTO IaMATHMKA C yde-
TOM €ro Ba)XHOTO KOMITO3VIIVIOHHOTO 3HAUeHMs B CTPYK-
Type HipkHero mapka, CTUIMCTUIECKUX 0COOEHHOCTel I
MEMOPMAIbHOM LIeHHOCTH. VI3y4uB MCTOPUIO CTPOUTEND-
crBa n G6bprroBanys JBopia Mapmm Ha OCHOBaHMM ap-
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Pechepamei

XVMBHBIX ¥ TUTEPATYPHBIX ICTOYHUKOB, aBTOP NPUBOJUT
CBEefIeHN O pecTaBpallIOHHO-BOCCTAHOBUTEIBHBIX pa-
6otax B XIX, XX u XXI Bekax. 3aTparuBaercs IUCKYCCH-
OHHAasl TeMa BOCCTAHOBJIEHMS K/IIOYEBBIX MCTOPUYECKUX
U ApXUTEKTYPHO-XY/IOXKECTBEHHBIX OODBEKTOB, yTpaTa
KOTOPBIX MOXKeT CTaTh HeBOCIOTHMMOI TOTepell B Mac-
mTabax Kak OTAEIbHO B3STOTO 9THOCA WM TOCYAAPCTBA,
TaK 1 00I[eue/I0BEYeCKOr0 MIPOBOTO HaCTIEVI.
Bubmuorp.: 18 Ha3B.

Leontyev A. G. The Marly Palace in Peterhof Lower
Park. Experience of architectural restoration. Vestnik
grazhdanskikh inzhenerov — Bulletin of Civil Engineers,
2020, no. 1 (78), pp. 37-42.

Keywords: Peterhof, Marly Palace, A. E. Gessen,
E. V. Kazanskaya, restoration of monuments.

The paper discusses the restoration and preservation of
the authenticity of the Marly Palace, a unique monument,
taking into account its important compositional
significance in the structure of the Lower Park in
Peterhof, stylistic features and memorial value. Having
studied the history of the construction and existence of
the Marly Palace using archival and literary sources, the
author provides information in regard of the restoration-
renovation work referring to the XIX, XX, and XXI
centuries. The article touches on the debatable topic of
the restoration of key historical, architectural and artistic
objects, the loss of which may be an irreplaceable loss both
on the scale of a single ethnic group or state, and on the
scale of the universal world heritage.

YIK 728.1.012 711
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Kaenunxy A. A. Mueenv Onodo. Ilytu paspuTus -
TOZIOTMM TOPOJCKOTO >KUINMA B ycnoBusax benuna //
BecTHUK TpaXpgaHCKUX WHXeHepoB. 2020. Ne 1 (78).
C. 43-52.

Kniouesvle cnosa: apxutektypa Adpuku, roposckoe
KNI, TUIOTIOTYA Malo3TaXKHbIX 3JaHNI, IIJIOTHOCTD
3aCTPOVIKIL.

PaccMaTpuBaroTcsa TUIIONOTMYECKME ACTIEKTBI apXM-
TEKTYPbl TOPOACKOTO KWINILA € YIeTOM 3ajad d¢dex-
TYBHOTO MCIIONb30BAHMA TEPPUTOPUN U TPeOOBaHNUI II0-
BBILIEHNS KauecTBa Xuoit cpefpl. OlleHMBaeTCs Xapak-
Tep >KMJIOM 3aCTPOIKY, ClIoKMBLIeiicsa B KoToHy — rmas-
HOM ropope beHuHa, IPOBOJUTCA aHAMN3 3apYOEKHOrO
OIIBITa MAJIO3TaKHOTO CTPOMTEIbLCTBA ITOBBIMIEHHOI
IIOTHOCTH. PaccMaTpuBaeTcs 3aBUCUMOCTD IIJIAHKMPO-
BOYHOI CTPYKTYPBI JKM/IBIX 3[aHUII C OCOOEHHOCTAMU
JVICIIO/IB3Y€EMBIX 3€Me/IbHbIX YIACTKOB 1 CeTUTEOHOI Tep-
pUTOpPUN B LIe7IOM. PacKpbIBarOTCA COBpeMEHHbIE TEHIEH-
LMY COBEPLIEHCTBOBAHNSA TUIIOJIOTUM >KUINILA U Bapu-
aHTbI UX BHeJIpeHNA B benuHe.

V. 10. Tabn.: 1. bBubmmorp.: 8 Hass.

Kagninhoun A. A. Miguel Olodo. Development
perspectives of urban housing typology in Benin.
Vestnik grazhdanskikh inzhenerov - Bulletin of Civil
Engineers, 2020, no. 1 (78), pp. 43-52.

Keywords: African architecture, urban housing, low-
rise building typology, building density.

The article considers the typological aspects of the
urban housing architecture taking into account the tasks
of the territory efficient use and the requirements for
improving the living environment quality. The author
scrutinizes the character of the residential development
prevailing in Cotonou (the main city of Benin) and
analyzes the foreign experience of low-rise building
with high density. The article reveals the relationship of
the planning structure of residential buildings with the
peculiarities of the used land and residential territory as
a whole. The modern trends of improving the typology of
houses and options for their implementation in Benin are
revealed.

YIK 72.05

DOI 10.23968/1999-5571-2020-17-1-53-61

Déoopos O. I1., Myxamedssnosa A. P, Yepnuxosa []. A.
Tumonornsas 06’beMHO-IPOCTPAHCTBEHHBIX pPeLICHMUII
Tropoacknux ¢pepM B COBpeMeHHOM Meramonuce // Bect-
HYIK TPOXFAHCKUX MHKeHepoB. 2020. Ne 1 (78). C. 53-61.

Kniouesvte cnosa: roponckast pepma, TOpOfICKast arpo-
KY/IBTYpa, [MAPOIOHNKA, 9HEProadHeKTNBHOCTD, KOY-
CTOITYMBAsA APXUTEKTYPa, YCTONYMBBIT 06pas XKU3HM.

PackpbiBaeTcsl MOHATHE «TOPOLCKOI (epMbl», pac-
CMaTpPMBAIOTCS ee TUIIOJIOTHA U epCIeKTUBA Pa3BUTHUA B
COBPEMEHHOM TOPOJCKOIT apxuTeKkType. IIpoananusupo-
BaHBI IIPUMeEPbI IPOEKTOB [0 KaXKIOMY 13 BBIJICTICHHBIX
TUIIOB, 0003HaYeHDbI MX OCOOEHHOCTHU U IIPEeUMYIIeCTBa.
[TpennoxeHa cucreMaTn3aIys rOpoACKNX hepM B COOT-
BETCTBUM C BbIJJe/IeHHbIMY TUIIAMU.

V. 2. Tabn.: 1. Bubmuorp.: 16 Ha3Bs.

Fedorov  O. P, Mukhamedzyanova A. R,
Chernikova D. A. Typolology of spatial solutions
of urban farms in the modern metropolis. Vestnik
grazhdanskikh inzhenerov - Bulletin of Civil Engineers,
2020, no. 1 (78), pp. 53-61.

Keywords: urban farm, urban agriculture, hydroponics,
energy efficiency, eco-sustainable architecture, sustainable
lifestyle.

The article reveals the concept of the “urban farm’, its
typology and ability to adapt to modern urban architecture
is discussed. Examples of projects for each of the selected
types are considered, their features and advantages are
specified. There is proposed a systematization of urban
farms in accordance with the specified types.
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Yepras E. A., Pycanos I. E., Bonxos B. 1., Jlo6a-
Hos I0. H. [leMOHCTpanyoHHaA rpaduka: MacTepcTBO
Kommno3uiuu B padorax [Ix. KBapenrn u f. I. Yep-
HMXOBa // BecTHUK TpaXKJaHCKMX MHXeHepoB. 2020.
Ne1(78).C.62-71.

Kntouesvte cnosa: rpaduka, apxuTeKTypHas rpaduka,
apXUTEKTYPHO-XyIOKeCTBEHHOE TBOpYecTBO, [Ix. Kpa-
penry, f. I. YepH1UXOB, KOMIIOSUINSA, KOINN KMBOIINC-
HBIX U rpaduiecknx pabor.

Ha nmpumepe xyposxectBennoit rpaduknm Jx. Ksa-
perru (xommit ¢ rpadU4YecKUX M >XMBOIMCHBIX PadoT
Ix. B. Ilupanesn, b. BennoTTo) u feMOHCTpaLMOHHOM
npoekTtHolt rpadukn S. I YepHuxoBa (KOHKYPCHOTO IIPO-
eKTa IOCTPOVIKM XMMMYECKMX MHCTUTYTOB AKajileMuUn
Hayk CCCP B JlennHrpaje) IpoBOAUTCA CPaBHUTEIbHbII
aHanM3 KOMIO3MIIMOHHOTO MbIIIJIEHNS apXUTEKTOPOB,
BBIPQ)XEHHOTO B JIOTMKE IIOCTPOEHUII B I'PaHMUIAX 3aM-
KHYTBIX 1300pakeHnit. [eoMeTprdeckuit CTPyKTypHBIIL
aHAM3 BBIIOJTHEH C MCIIO/Ib30BaHMEM IIPOTPAaMMHOTO
obecneuennss Corel PHOTO-PAINT. Ilpu anammse ko-
nuii, BbIIONHEHHBIX [DK. KBapeHIM ¢ >XMBONMCHBIX U
rpadumuecknx pabor macrepos XVIII B., paccmaTpuBaer-
cs1 M306pasuTenbHAs JIOTMKA KOHCTPYNPOBAHNSI HOBOTO
ApXUTeKTYPHO-IIPOCTPAHCTBEHHOIO oOpasa Ha OCHOBE
UMEIOLIEliCs B OpUTMHAJIe KOMIIO3MIIVIOHHOM CUCTEMBbI,
3aBMCUMOCTY MEXJY 3/IeMeHTaMli KOMIIO3UIIM U U30-
OpasutenpHOoro npuHIMma (mpuema) (OPMUPOBAHYS
ob6beMa Ha IUIOCKOCTU. PacKpbIBaeTcs polb reoMeTpU-
YeCKMX CTPYKTYPHBIX CBSI3€I MEX[y 37IeMEHTaMM 1 Ipa-
HuIaMu GpopmaTa B GOPMIPOBAHUY 3AMKHYTOIA, 1{€IOCT-
HOJI KoMIIo3MLuu 1 o6pasa mpocTpaHcTsa. [1pu paccmo-
TpeHuu apxutekTypHoro nmpoekrta f. I. Yepnuxosa, rme
IPVYIMeHEH HOBBIIT 1300pasnTeNIbHbIN A3BIK Tpaduky XX
BEKa, BbIAIBJIEHA JIOTVKA IOCTPOEHNS 3aMKHYTOI KOMIIO-
3MILIMM HAa OCHOBE y4eTa K/IaCCMYeCKMX IIPUEeMOB OpTraHy-
3aIMM «BIIEYAT/IEHNA» APXUTEKTYPHOTO IIPOCTPAHCTBA
Ha IJIOCKOCTH.

Vn. 6. Tabn.: 1. bubmmorp.: 17 Hass.

Chernaya E. A., Rusanov G. E, Volkov V. I,
Lobanov Yu. N. Demonstration graphics: artistry
of composition in the works by G. Quarenghi and
Ya. G. Chernikhov. Vestnik grazhdanskikh inzhenerov -
Bulletin of Civil Engineers, 2020, no. 1 (78), pp. 62-71.

Keywords:  graphics,  architectural  graphics,
architectural and artistic creativity, G. Quarenghi,
Ya. G. Chernikhov, composition, copies of pictorial and
graphic works.

On the example of art graphics by G. Quarenghi
(copies from graphic and painting works by J. B. Piranesi
and B.Bellotto) and demonstration graphics by
Ya. G. Chernikhov (contest project of construction of

chemical institutes of the Academy of Sciences of the USSR
in Leningrad), there has been carried out a comparative
analysis of compositional thinking of architects expressed
in the construction logic within the boundaries of limited
images. Geometric structural analysis was performed
using the Corel PHOTO-PAINT software. At analysis of
copies made by G. Quarenghi from painting and graphic
works of XVIII artists, there becomes clear the pictorial
logic of designing a new architectural and spatial image
on the basis of the original composition system, and
relationships between elements of composition and the
pictorial principle (technique) of forming the volume on
the plane become distinct. The role of geometric structural
relations between the elements and format boundaries in
formation of limited, integral composition and image of
space is specified. When considering the architectural
project of Ya. G. Chernikhov, where a new visual language
of graphics of the XX century is applied, there is revealed
a logic of constructing a limited composition based on the
classical methods of organizing the «impression» from
architectural space on the plane.

YK 624.072.2.014.2-415:624.014
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Benviii I) M., Cmupros M. O. CoBepuieHCTBOBaHME
WH)KEHEPHO METOMMKI pacdeTa Ha IPOYHOCTD CTEPXK-
HEeBDBIX 3/IEMEHTOB JIEIKMX CTaJAbHbIX TOHKOCTEHHDIX
KOHCTPYKIWIL // BeCTHUK TI'paXTaHCKMX JHXKEHEpOB.
2020. Ne 1 (78). C. 72-81.

Kntouesvie cnosa: cTanbHble TOHKOCTEHHbIE XOJOJ-
HOTHYTBble IPOQIIIN, MHOTOIAPaMeTPUYecKoe 3arpyxe-
HIE, PENYKINA CeYeHM s, IPOYHOCTb.

[TpoBeneHO cOBepILIEHCTBOBAHNE METOIMKN OIpefie-
JIEHNA PefyLUpPOBAaHHBIX CeYeHNI IPU OfHOBPEMEHHOM
HeICTBUM BCETO KOMIUIEKCa ycuamil (BKmodas OuMo-
MeHTHbIe). B pelnenun, npepcraBieHHOM B 6e3pasMep-
HBIX ITapaMeTpax, UCIOIb3yeTcs anroputm «CeueHne» u
nonoxxenust Eurocode B wactu penykipun cedennsi. BHa-
Jaje ompepenseTcss oOmuit 6e3pasMepHBI mapaMeTp
YCUJINIL, COOTBETCTBYIOLINIL IIPee/IbHbIM YC/IOBYAM 06e-
ClleYeHMsA MECTHOM YCTOMYMBOCTY U (POPMBI CEUEHUS.
3areM, 110 Mepe TOCTIeYIOIET0 POCTa YKa3aHHOTO Hapa-
MeTpa, pacCMaTpUBAeTCs PA3BUTHE PENYKLUU CEUYeHMs
To IpefienbHOTo cocTosAHMsA. [Tpn aTOM pemyunpoBaHHbIe
CevyeHNs 3aMEHAI0TCA Ha HepeyIIPOBaHHbIE C IOTPyKe-
HMeM GMKTUBHBIMM YCUIVAMY, KOMIIEHCUPYIOIIUMH pe-
mykuuio. IIpermoxeHa OGbICTPOLEIICTBYIONAs METOAMKA
ompernenenya K09(pPUIeHTOB OTepy MECTHON YCTOM-
YMBOCTU ¥ (OPMBI CedeHUsA B OGe3pasMepHBIX IapaMe-
Tpax, ¢ HOMOIILIO KOTOPOII MOTYT OBITD ITONTy4eHbI 6oee
TOCTOBEpPHDbIE PE3Y/IbTAaThl IPOBEPKM IPOYHOCTH, YEM B
JeiCTBYIOI el HOpMaTUBHOI uTepaType. MeTopuka ni-
TIOCTPUPYETCS Ha IpUMepax pacyeTa ¢ CONOCTaB/IeHNEM

264



Pechepamei

pesynbraToB Eurocode, koTopble mokasanmm ZOCTaTOYHO
3HAYNMMBIe PACXOXKIEHVISL.
Vn. 5. Tabm.: 4. Bubmmorp.: 12 Hass.

Belyy G. 1, Smirnov M. O. Improvement of engineering
methods for calculating the strength of core elements of
light steel thin-walled structures. Vestnik grazhdanskikh
inzhenerov - Bulletin of Civil Engineers, 2020, no. 1 (78),
pp- 72-81.

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

There has been carried out an improvement of the
methodology for determination of reduced sections with
the simultaneous action of the entire complex of efforts
(including bimoment ones).The solution presented in
dimensionless parameters uses the «Section» algorithm
and the EUROCODE provisions regarding section
reduction. At the beginning, a general dimensionless
parameter of efforts is determined, which corresponds
to the limiting conditions for ensuring the local stability
and section shape. Then, as the specified parameter
grows further, the development of the section reduction
to the limiting state is considered. As this takes place, the
reduced sections are replaced with unreduced ones with
loading with fictitious forces that compensate for the
reduction. The authors propose a high-speed method for
determining the local stability loss coefficients and the
cross-sectional shape in dimensionless parameters, which
allows obtaining more reliable results of strength control in
comparison with those included in the current regulatory
literature. The method is illustrated using calculation
examples with comparison of the EUROCODE results,
which have shown quite significant discrepancies.

YK 539.4

DOI 10.23968/1999-5571-2020-17-1-82-86

IIpocmaxuwuna [I. A., Kopcyn H. JI. Yucnennoe Mo-
AEeTMpPOBaHME 5TTEMEHTa COCTABHOTO CEYEHNA U3 TOH-
KOCTEHHBIX Mpoduieil ¢ yJ4eToM HadaIbHbBIX TreoMe-
TPUYECKNX HECOBEPUIEHCTB // BecTHUK TIpaXkJaHCKUX
nHxeHepos. 2020. Ne 1 (78). C. 82-86.

Kniouesvle cnosa: cTambHbIe TOHKOCTE@HHBIE Tpodu,
HaJaJIbHble TeOMEeTPUYECKIe HECOBEPUIEHCTBA, MEXaHM-
YyecKye CBOJCTBA CTau.

PaccMmoTpeH mpoliecc YMCIEHHOTO MOJENIMPOBAHNA
3/IEMEHTa COCTABHOTO CUMMETPUYHOIO CEYEeHNsA M3 TOH-
KOCTEHHBIX CUTMa-TIpOQuIIell ¢ yIeTOM HadaabHBIX Teo-
MeTPUYECKIX HECOBEPIIEHCTB, PAaOOTAIOIIero B YCIOBIAX
MIPOAOMIBHON CKMMaromiel cuybl ¢ usrnoom. [Ipu wumc-
JIEHHOM MOJENMPOBAHMI OCHOBHBIM KPUTEPUEM JCYep-
IIaHUSA Hecyell ClIocOOHOCTY PY BHEIIEHTPEHHOM C)Ka-
TUM ABJIACTCSA MOTEPA YCTONYMBOCTY IO OTHON U3 HOPM.
OpHaxo /1711 TOHKOCTEHHBIX 37IEMEHTOB ITOTEPsI MECTHOII
YCTOMYMBOCTM He O3HAYaeT IIOJHOE JMCYepIlaHue Hecy-

1elf CIOCOOHOCTH, TaK KaK 9/IeMEeHT IIPOfIO/DKAET HeCTH
HATPy3Ky, HO B MeHbllleil crereHn. [1oaToMy Mopenupo-
BaHI€ IPOBEJIEHO B [iBa 9Tala: BHAYAJIE B YIPYTOIl IIOCTA-
HOBKE OIIpeJie/leHbl BO3MOXKHbIE (POPMBI OTEPH YCTOM-
YMBOCTH, ITOCJIE YETO BBIIIOJIHEH PacyeT 1o e opMmpo-
BAaHHOII CXeMe C Y4eTOM BI/JOB HECOBEPILIEHCTB.

Vin. 3. Tabn.: 1. bubmmorp.: 8 Hass.

Prostakishina D. A., Korsun N. D. Numerical modeling
of a composite section element from thin-walled profiles
taking into account the initial geometric imperfections.
Vestnik grazhdanskikh inzhenerov - Bulletin of Civil
Engineers, 2020, no. 1 (78), pp. 82-86.

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

The article describes the process of numerical
simulation of a composite symmetric section element
made of thin-walled Sigma profiles operating under
conditions of longitudinal compressive force with bending,
taking into account the initial geometric imperfections. At
numerical modeling, the main criterion of theload-bearing
capacity exhaustion in case of eccentric compression is the
stability loss in one of the forms. However, for thin-walled
elements, the loss of local stability does not mean that the
load-bearing capacity is completely exhausted, since the
element continues to carry the load, but to a lesser extent.
Therefore, simulation was carried out in two stages:
initially, in the elastic formulation, the possible buckling
modes were determined, afterwards, there was made
calculation on the deformed pattern taking into account
possible imperfections.

YIK 69.07

DOI 10.23968/1999-5571-2020-17-1-87-93

Coxonos b. C., Tpowxkos E. O. BiusHue oceBoii me-
$opMaTHBHOCTY CTHIKOB Ha Pe3yNbTAThI CTATIIYECKOTO
pacuera Hecymeit cucrembl YVIKCC // BectHux rpax-
ImaHCKUX nHXeHepos. 2020. Ne 1 (78). C. 87-93.

Kniouesvle cnosa: Hecymas crucTeMa, >Kene3obeToH-
HBIT KapKac, Hecylas CllocOOHOCTDb CTHIKOB, AedopMa-
TUBHOCTD IITEIICEIbHBIX CTHIKOB, KOMIIBIOTEPHOE MOJe-
JMpOBaHMe HAIPsHKEHHO-Ie(OPMUPOBAHHOIO COCTOS-
HYISL.

PaccmarpuBaeTcs BOIpoc CTaTM4eCKOro pacyera He-
cymett cucrtembl YVIKCC (yHuBepcambHass MHAEYCTpPH-
a/llbHasA KapKacHasA CHUCTeMa CTPOUTENbCTBA), IPeHCTaB-
NsAoIeil co00il COOPHBIN >Kele300eTOHHBIN KapKac ¢
6e30a/0YHBIMM  OeCKaNMUTEIbHbIMY EPEKPBITUAMY, C
ydIeTOM 0CeBOIl /1epOPMATUBHOCTY LITENCEIbHBIX CTbI-
KOB IUIMT ¢ KOJTOHHaMu. Ha mpumepe aHamisupyetcs
IPMHIUI MOJEMPOBAHMA PacCMaTpPMBAEMOro KapkKaca
B mporpammHoM Komiuiekce «J/IVIPA-CAIIP» c ydyerom
BBeJIeHII IIAPaMeTPOB )KeCTKOCTY CTBIKA, OIIPe/le/IeHHBIX
10 aBTOPCKOI METOVIKE, pa3paboTaHHO Ha OCHOBE UIC-
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JIEHHBIX U 9KCIIEPUMEHTANBHBIX MCCIeNoBanuit. [IpuBo-

IATCSL COLIOCTABJIEHVIE U aHA/IN3 TIOTyYE€HHBIX YCUWINIA U

HepeMeleHnii ¢ yueToM 1 6e3 ydera epOpMaTUBHOCTI

IITETCETbHBIX CTHIKOB KOJIOHH C TUTMTAMU MePEKPBITIISL.
V. 8. Ta6n.: 3. Bubnmorp.: 9 Ha3B.

Sokolov B. S., Troshkov E. O. Influence of axial
deformability of joints on the results of static calculation
of the UIKSS bearing system. Vestnik grazhdanskikh
inzhenerov - Bulletin of Civil Engineers, 2020, no. 1 (78),
pp. 87-93.

Keywords: bearing system, reinforced concrete frame,
bearing capacity of joints, deformability of plug joints,
computer simulation of stress-strain state.

The article is devoted to the problem of static
calculation of the UIKSS system (universal industrial
frame construction system), which is a precast reinforced
concrete frame with girder-free non-accumulating
floors, taking into account the axial deformability of
plug joints between columns and slabs. The principle of
modeling the frame in the LIRA-SAPR software package
is considered and illustrated with an example, taking into
account the joint stiffness parameters determined by the
author’s method developed on the basis of numerical and
experimental studies. The comparison and analysis of
the obtained forces and displacements with and without
taking into account the deformability of plug joints of
columns with floor slabs is presented.

VIIK 624.07

DOI 10.23968/1999-5571-2020-17-1-94-99

Ypaseunvoees [I. B. DKcrepuMeHTanbHOE UCCIENO-
BaHNe M3TMOHO-KPYTWIbHBIX AedOpManuii M yCTOM-
YMBOCTY KPUBOIHEHBIX 37IEMEHTOB CTATbHBIX aPOK
JBYTaBPOBOTO cedeHNA // BeCTHMUK rpaXkK/JaHCKMX MHXKe-
HepoB. 2020. Ne 1 (78). C. 94-99.

Kntouesvle cnosa: sKcIepyMeHTa/IbHOE NCCIIENOBA-
HIIe, TOHKOCTEHHbIE CTEPXKH) C KPUBOIMHEIHON OChIO,
USTMOHO-KPYTUIbHBIE AedOopMaluy, YCTONYMBOCTD IO
M3TMOHO-KPyTUIbHOI opMe.

V3/10>keHBl METOAMKA ¥ Pe3y/IbTaThl 9KCIEPUMEH-
TAQJIBHBIX MCC/IEOBAHMIT M3IMOHO-KPYTU/IBHBIX ITepeMe-
L[eHIT, @ TAK)KE YCTOMYMBOCTI KPUBOIMHEHBIX 9/IEMEH-
TOB CTa/IbHBIX apOK JBYTaBPOBOro cedeHms. [Ipencras-
JIeHBl TpauKM 3aBUCUMOCTEN M3IUOHO-KPYTHUIbHBIX
[epeMeILeHNIT OT HATPY3KI IIPU TPeX Pas3/INIHBIX CXeMax
3arpy>XeHns1, IONyIeHHBIX B X0fe aKciiepumenTa. Omnpe-
TleTIeHbI IIpefie/IbHble HATPY3KY Ha CTeP>KHEBbIE 37IeMEHThI
apok. IIpoBeieHO COMOCTaB/IEHNE Pe3YIbTATOB IKCIIEPH-
MEHTA C TEOPETIIECKUM MCCIeOBAHIEM.

Wn. 7. Ta6n.: 1. Bubnmorp.: 8 Ha3B.

Urazgildeev D. V. Experimental study of flexural-
torsional deformations and stability of curved elements

of steel arches with l-shaped cross-section. Vestnik
grazhdanskikh inzhenerov — Bulletin of Civil Engineers,
2020, no. 1 (78), pp. 94-99.

Keywords: experimental study, thin-walled rods with
a curved axis, flexural-torsional deformations, stability in
the flexural-torsional form.

The method and results of experimental studies
of flexural and torsional displacements, as well as the
stability of curved elements of steel arches with I-shaped
cross-section are presented.The author presents graphs of
the dependence of flexural-torsional movements on the
load for three different loading schemes obtained during
the experiment. The limit loads on the core elements of
the arches were obtained. The results of the experiment
were compared with the theoretical study.

YIK 539.4

DOI 10.23968/1999-5571-2020-17-1-100-106

Yeproix A. I, lanunos E. B., Kosanv II. C., Mame-
oog III. M. O630p MCCIeNOBAHMIT, HOPMUPOBAHUA U
npumeHeHna LVL 6pyca B oTedyecTBeHHOII 1 3apy0ex-
HOIJI CTPONUTENbHOI MpaKTHKe // BeCTHMK rpaykgaHCKIUX
nmxeHepos. 2020. Ne 1 (78). C. 100-106.

Knwouesvie cnosa: LVL, mepeBsHHbIE KOHCTPYKIINH,
pacyert, IpOEeKTUPOBAHNE.

[TpoBeseH 0630p COBpeMeHHBIX MCCIEHOBaHMIA, IIO-
CBSIIEHHBIX M3YYEHUIO MaTepyana Ha OCHOBE JIpeBecH-
HbI — 6Opyca Laminated Veneer Lumber (LVL), nmpocie-
JKeHa CTelleHb BK/IIOUEHMsI HOBBIX JAHHBIX O MaTepuase
BO BpeMeHM, a TaK)Ke pacCMOTPEHBI COBpEeMEHHbIE KOH-
CTPYKLMM C UCIIOoNb30BaHyeM LVL 6pyca u rmepcrieKTuBbI
ero IpUMeHeHN.

V. 3. Bubmorp.: 22 HasB.

Chernykh A. G., Danilov E. V., Koval P S,
Mamedov Sh. M. Review of research works, regulation
and application of LVL beam indomestic and
foreign construction practice. Vestnik grazhdanskikh
inzhenerov - Bulletin of Civil Engineers, 2020, no. 1 (78),
pp. 100-106.

Keywords: LVL, wooden structures, calculation,
design.

The paper provides an overview of modern
investigations devoted to the study of wood - based material
(LVL). The degree of including new data concerning the
material in time is highlighted, modern designs using LVL
and prospects for its application are considered.

VIIK 539.3

DOI 10.23968/1999-5571-2020-17-1-107-110

Kazan-Posenugeiie /1. M. O6 ogHOM yRUBUTETbHOM
CBOJICTBE YIPOLIEHHOTO ypaBHeHM: n3rnéa // Bectank
IpaXJaHCKUX MHXeHepoB. 2020. Ne 1 (78). C. 107-110.
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Kniouesvie cnosa: yrnpolieHHOe ypaBHeHMe MU3ruba,
CTaTMYeCKI HEeOpeeNuMbIil CTep)KeHb, GOIblie Tepe-
MelleHst TPy usruoe.

IuddepenimansHoe ypaBHeHHe u3rmba CTEPXKHS,
3aIMCaHHOe Yepe3 USTMOAMIINIT MOMEHT C y4eTOM CXKa-
TV WIN PACTSDKEHMs CHUJION IIPOM3BOJIBHON CTEleHN
MAaJIOCTH, TTO3BOJISET 6€e3 BBIUMCIEHNsI IPOTOOB penraTh
IIPOCTBIE CTATMYECKM Heolpeyenmble 3agaun. Ecnu cuma
OTCYTCTBYET, TaKas BO3MOXHOCTb Ipomagaer. IIpen-
maraemasi paboTa JCCIefyeT 3TOT HeOObIYHbIT 3D DeKT.
B pabote Takxe pemaercs 3amada o6 msrmbe CTep>KHs
B yCI0BMAX OOMbIIMX Iepemerrenuit. [IpumMensieTcst He-
[IOCPECTBEHHOE MHTerpupoBanye muddepeHiyanbHbIx
ypaBHeHuit nsruba.

Vin. 6. Bubnmorp.: 2 HasB.

Kagan-Rosenzweig L. M. About one surprising
property of the simplified bending equation. Vestnik
grazhdanskikh inzhenerov — Bulletin of Civil Engineers,
2020, no. 1 (78), pp.- 107-110.

Keywords: simplified bending equation, statically
indeterminate rod, large displacements at bending.

The differential bending equation of the rod, written
in terms of bending moment and taking into account
compression or tension by the force of arbitrary degree of
smallness, allows solving simple statically indeterminate
problems without calculating the deflections. If there is
no force, such possibility disappears. The proposed article
examines this unusual effect. The article also examines
the bending problem of the rod under condition of large
displacements. Direct integration of differential bending
equations is used.

VIIK 624.151.6

DOI 10.23968/1999-5571-2020-17-1-111-115

E¢umos B. O. Metop, 3¢ peKTUBHOrO pasMenieHns
CBaii B COCTaBe CBAiHO-IINTHOTO QpyHgameHTa // Becr-
HYIK IPaXXJAHCKUX MH>KeHepoB. 2020. Ne 1 (78). C. 111-115.

Kniouesvte cnoséa: CBailHO-IUIUTHBIN ~ (QYHIAMEHT,
CII®, ocagky, HEPaBHOMEPHOCTb OCATOK, 9(eKTUB-
HOCTB, pacIIpefie/ieHne HarpysKIL.

[Ipepnosxen HOBBII MeTof 9 (eKTUBHOrO pasMe-
I[eHMs CBail B COCTaBe CBayHO-IUIMTHOTO (pyHHaMeHTa,
OCHOBAHHBII Ha TUIIOTe3€, YTO TMOKMIT PyHIAMEHT MO-
XKeT IepefiaBaTh Harpy3Ky Ha OCHOBaHMe MOZ00HO abco-
JIOTHO KeCTKOMY Ji/II MUHUMM3alM/ HEPAaBHOMEPHOCTH
0CajioK.

Vin. 5. Bubnmorp.: 13 HasB.

Efimov V. O. Effective pile placement method in the
pile raft foundation. Vestnik grazhdanskikh inzhenerov -
Bulletin of Civil Engineers, 2020, no. 1 (78), pp. 111-115.

Keywords: pile-raft foundation, PRE settlement, non-
uniformity of the settlement, efficiency, load distribution.

A new effective placement method for piles in the pile-
raft foundation (PRF) is proposed. The method is based
on the hypothesis that the flexible PRF can transfer loads
to the base like a rigid foundation in order to minimize the
non-uniformity of settlements.

YK 624.156.8

DOI 10.23968/1999-5571-2020-17-1-116-126

Tatido A. H. OuieHKa moKasaTeseil HaJe>KHOCTI 1 Ka-
YecTBa CIOCO00B MPON3BOACTBA PabOT HY/IEBOTO IIVIK-
ma // BecTHUK rpaXkAaHCKUX MH>KeHepoB. 2020. Ne 1 (78).
C. 116-126.

Kniouesvie cnosa: dyHmaMeHT, cBau, OrpakeHye KOT-
JIOBaHOB, KaUeCTBO, IIOKa3aTe/N.

[TpoananusupoBaHbl pasnMyHble KadeCTBEHHBIE IO-
KasaTelu, XapakKTepHble /I COBPEMEHHBIX CIIOCOO0B
YCTPOJICTBA CBailHBIX PYHIAMEHTOB M OIPaKIeHUIT KOT-
noBaHOB. OHY B Pa3/IMYHOI CTEIIEHN NIPOSAB/IAIOTCA B 3a-
BUCYMOCTH OT KOHKPETHBIX MH)KEHEPHO-TeO0NMOTMYeCKIX
ycnosuit. [IporHosuposats addeKT 0T ux peanusannu —
TPYRHOOCYIIeCTBMMAsA 3ajiada. ABTOpPOM paspaboTaHa
MeTOAMKA OLeHKM MX KaueCTBEHHBIX XapaKTepUCTUK B
enyHOI 1M poBoil mKaje. 111 9TOro mpuMeHeHbl MeTO-
nudyeckue moaxonbl B. I IMommHCcKOro, oCHoBaHHbIE Ha
HOCTPOEHUM Te€HePaIbHBIX OIpefeUTe/IbHBIX Ta0/IuI.
MeropuKka oTBe4aeT TpeGOBaHMAM YHUBEPCATBLHOCTI,
BOCIIPOM3BOIMMOCTY Y JOCTOBEPHOCTH IIO/Ty4YaeMbIX BbI-
BOJIOB.

Vn. 4. Tabn.: 4. bubmmorp.: 15 Hass.

Gaido A. N. Evaluation of reliability and quality
indicators of zero cycle work production methods.
Vestnik grazhdanskikh inzhenerov - Bulletin of Civil
Engineers, 2020, no. 1 (78), pp. 116-126.

Keywords: foundation, piles, pit fencing, quality,
performance.

Thearticleanalyzesvariousqualitativeindicators typical
for modern methods of constructing pile foundations
and pit fencing. They are manifested to varying degrees
depending on the specific engineering and geological
conditions. Forecasting the effect of their implementation
is a difficult task. The author has developed a method for
evaluating various qualitative indicators in a single digital
scale. For this purpose, V. G. Gmoshinsky's methodical
approach based on the construction of general definition
tables was applied. The method meets the requirements of
universality, reproducibility and reliability of the obtained
conclusions.

YIK 624.134:624.151

DOI 10.23968/1999-5571-2020-17-1-127-132

Jlamyma B. B., )Kueomos []. A., Benuuxun B. 3.,
Bopona-Cnusunckas JI. I YcTpoiicTBO OZBaNIbHON Ya-
CTU KOTTe/IKel B BOJOHACHIIIEHHbIX IPYHTAaX C IPUMe-
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HeHJeM BUOPAIMOHHOI TexHonornu // BecTHUK rpax-
TaHCKMX MHKeHepoB. 2020. Ne 1 (78). C. 127-132.

Kniouesvte cnosa: BUOpAIVMOHHAS TEXHOIOIWS, TH-
APOM3OJLILMOHHbIE MAaTePUabl, TUAPOU3OALUOHHBIIN
9KpaH, BUOPONOIpy3uMK, Bubporpeiidep, BUOPOMETOS,
TPYHT03a60pHMK.

PaccMoTpeHbl HAIpaBIeHMsI PasBUTUS TEXHOIOIMU
C TpUMeHeHNeM BMOPOMETOHA, KOTOPBI MO3BOISIET
yCTpamBarh IIOf{Ba/IbHBIE MOMELIEHNs IS MalO3TaX-
HBIX 3JJaHNUIT C YCTPOVICTBOM HaPY>XHOII TMAPOM3OJLALINIL.
[IpennoxeHa HOBas TEXHOJIOTVsI, MO3BOMAIIAS YCTpa-
UBAaTh HAPYXXHYIO TUAPOMU3OJIALUI0 C HOBBIMU THAPO-
M3O/IALMOHHBIMM COCTaBaMM Ha OCHOBE IjeMeHTa. [ljist
ONTUMM3ALNMU CPOKOB CTPOMTENbCTBA BBIOpaHa paspa-
60TKa rpyHTa Ipu momoinu Bubporpeiipepa. Paspabo-
TaHBl TEXHOJIOIMYECKNE OIEPALNU ¥ KOHCTPYKTUBHbIE
PpelIeH s II0C/Ie0BATe/IbHOCTH BBIIIO/THEHMS paboT.

Vin. 2. Bubnmorp.: 14 HasB.

Latuta V. V., Zhivotov D. A., Velichkin V. Z., Vorona-
Slivinskaya L. G. Construction of the basement of
cottages in water-saturated soils using vibration
technology. Vestnik grazhdanskikh inzhenerov — Bulletin
of Civil Engineers, 2020, no. 1 (78), pp. 127-132.

Keywords:  vibration technology, waterproofing
materials, waterproofing screen, vibro-loader, vibro-grab,
vibro-method, soil collector.

The paper discusses the directions of technology
development using a vibration method that allows
arranging basements in low-rise buildings with external
waterproofing. A new technology is offered allowing
arranging external waterproofing using special cement-
based waterproofing compounds. To optimize the timing
of construction process, the authors propose developing
the ground excavation with a vibrating grab. Technological
operations and design solutions for the sequence of works
have been developed.

YIK 72.012.18

DOI 10.23968/1999-5571-2020-17-1-133-139

ITnewusyes A. A. XapakTepuCTHKa TeXHOIOTMYe-
CKOIl COCTaB/IAIOLIEll apXUTeKTYPHOI KOMIO3UIu //
BecTHuMK TpaxKmaHCKUX uH>KeHepoB. 2020. Ne 1 (78).
C. 133-139.

Kniouesvle cno6a: TeXHONOTUYHOCTD, aPXUTEKTypHAs
KOMIIO3UI{VSI, KOMIIJIEKCHOE CBOJICTBO, TEXHOIOT S CTPO-
UTEbCTBA, KpUTEpUU U (PAKTOPHI TEXHONOTMIHOCTIL,
KO/IMYeCTBEHHbIE Y KaueCTBEHHbIe [TOKA3aTe/N, LjeieBast
byHKIu.

YcraHOB/IEHA BO3MOXKHOCTD IIPEfCTABIEHNSI KOM-
[UIEKCHOTO CBOJCTBA TEXHOJIOTMYHOCTI KAaK COCTABJISIIO-
1ell IPOCTPAHCTBEHHOM KOMIIOSUIIUY apPXUTEKTYPHOTO
o6pasa. [IpefcTaBieHa XapaKTePUCTIKA OCHOBHBIX 0CO-
OeHHOCTell KOMIIJIEKCHOTO CBOJICTBA TEXHOIOTMIHOCTI

ApXUTEKTYPHOro 06pa3a. TeXHOIOIMYHOCTD CTPOUTEND-
HOIT (QpXMTEKTYPHOIL) CUCTEMBI XapaKTePU3YeTCsl TTapU-
TETHOJI II0 OTHOLICHUIO K OCHOBHBIM (DYHKIIMOHA/IbHBIM,
KOHCTPYKTMBHBIM U XYJOXXE€CTBEHHBIM COCTABJISIONINM
KOMIO3UIOHHOTO peNIeHNsI BECOBOI 3HAYMMOCTHIO.
YcTaHOB/IEHAa BO3MOXKHOCTb U I1[€7IeCOOOpPasHOCTb pas-
paboTKu IjeneBoit GpyHKINY, BKIIOYAIOLIEN CUCTEMY KO-
JIMYECTBEHHBIX ¥ Ka4eCTBEHHBIX ITOKasaTeseil, a1 060-
CHOBAHMSI YPOBHS TEXHOJOIMYHOCTU APXUTEKTYPHBIX
CUCTEM ISl Pa3/IMYHBIX 9TAIIOB )XM3HEHHOTO [IMKJIA.
Vn. 1. Tabn.: 1. bubmnorp.: 24 Hass.

Pleshivtsev A. A. Characteristics of technological
component in architectural composition. Vestnik
grazhdanskikh inzhenerov - Bulletin of Civil Engineers,
2020, no. 1 (78), pp. 133-139.

Keywords: technological effectiveness, architectural
composition, multifaceted  property, construction
technology, technological effectiveness criteria and factors,
quantitative and qualitative indicators, target function.

As a result of this research, there has been established
a possibility of presenting the multifaceted property
of technological effectiveness as a component of
spatial composition of architectural image. The author
specifies the main features of the multifaceted property
of architectural image technological effectiveness.
The technological effectiveness of the construction
(architectural) system is regarded as having parity in
relation to the main functional, constructive and artistic
components of the composition solution. There has been
established a possibility and feasibility of developing a
target function, including a system in quantitative and
qualitative indicators, to substantiate the technological
effectiveness level of architectural systems for different
stages of the life cycle.

VIIK 69.009

DOI 10.23968/1999-5571-2020-17-1-140-149

HOouna A. ., Heyen Txaii Xuen. Mopmenb CTPYKTyp-
HOTO YpaBHEHNsA KOHTPO/LA Ka4eCTBa B CTPOUTETBHOM
nponsBopacTBe BoeTHama // BecTHUK rpaskgaHCKUX MH-
>KeHepoB. 2020. Ne 1 (78). C. 140-149.

Kniouesvie cno6a: cTpOUTENbCTBO, MOJENb KOHTPO-
7 KaueCTBa, NOATBEPXJAOMNIT (aKTOPHBI aHAIN3,
CTPOUTENbHO-MOHTXKHbBIE PAOOTBI, MOIe/Ib CTPYKTYPHO-
TO ypaBHeHMA, BbeTHaM.

[TpuBeneHsl pesynbTaThl aHaIM3a GPaKTOPOB, BIMAIO-
I[MX Ha KOHTPOJb KadecTBa B CTPOUTENIBHOI OTPaCiIn
BpeTHaMa, Ha OCHOBe MeTOJja IO TBEP>KAEHHOTO (haKTOp-
Horo aHaymsa (CFA) u Mopenmu CTPYKTYpHOIO ypaBHe-
Hus (SEM). Pe3ynbTaTsl MOKas3bIBalT, 4TO 25 (PaKTOPOB,
IIECTb Iie/ielt, KOTOPbIe PaCIIONIOXKEHbI B IIATY KPUTEPUIX,
ABJIAIOTCS. Hanbojiee BOXHBIMU 11 KOHTPOJISI Ka4yecTBa
B CTpomTenpHON orpaciu Bpernama. OpHako, 4TOOBI
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MIMETb BO3MOXXHOCTD 00JIee IOJIHO OTPaXkaTh pe3y/bTa-
ThI AHA/IN32, B COOTBETCTBUY C JAHHBIMH, TIOTYYeHHBIMMI
B pesy/bTaTe OIpOca, HeobxopumMo nobaButh 17 B3anm-
MocBs3ell. Pe3ynbTaThl aHa/IM3a TAKXKe [TOKA3BIBAIOT, YTO
MOJIe/Ib JOCTUTAET CXOMMOCTH, AVICKPYMMHAIVIOHHOTO
3HAYeHMs U BBICOKOI HaJ&KHOCTH, HO 6e3 OffHOHAIpaB-
JIEHHOCTH.
V. 5. Tabn.: 10. Bubmrorp.: 14 Hass.

Yudina A. E, Nguyen Thai Hiep. Structural equation
model of quality control in construction production of
Vietnam. Vestnik grazhdanskikh inzhenerov - Bulletin of
Civil Engineers, 2020, no. 1 (78), pp. 140-1409.

Keywords:  construction, quality control model,
confirmatory factor analysis, construction and installation
works, structural equation model, Vietnam.

This article presents the results of the analysis of factors
affecting quality control in the construction industry of
Vietnam on the basis of the method of confirmation factor
analysis (CFA) and structural equation model (SEM). The
results show that 25 factors, 6 goals, which are located in 5
criteria, are the most important for quality control in the
construction industry of Vietnam. However, to be able to
more fully reflect the results of the analysis, according to
the data obtained from the survey, it is necessary to add 17
relationships. The results of the analysis also show that the
model achieves convergence, discriminatory value and
high reliability, but without unidirectionality.

YK 666.97.620.1

DOI10.23968/1999-5571-2020-17-1-150-155

JHop¢ B. A., Kpacnosckuii P. O., Kanycmun []. E., Cyn-
motzosa I1. C., Tpasxun I1. B. VIameHeH1e BOTOHENPOHM-
1{aeMOCTH NpU HarpeBe cTanePpuOpPOOGETOHOB C BBHICO-
KONPOYHOI1 IleMeHTHO-TleCYaHoll MaTpuueli // BecTHuk
rpaXFaHCKuX nHxeHepos. 2020. Ne 1 (78). C. 150-155.

Kntouesvie cnosa: cranedpubpobeToH, BO3IENCTBUE
BBICOKIX TEMIIEpaTyp, BOIOHEIIPOHNIIAEMOCTb.

PaccmarpuBaroTcs pesynbTaThl BO3/IEMICTBMA BBICO-
KIX TeMIIepaTyp IIpy IoXKape Ha 3MeHeHe BOLOHEeIpo-
HULIAeMOCTY CTanepubpoOETOHOB C BBICOKOIPOYHOI
LIeMEHTHO-TIECYaHON MATPUILEN ¥ Pa3IMYHbIM COflepKa-
H1eM G1OpBI pasHOro BUJA, Pa3MepoB I IIPOYHOCTH. ITo-
Ka3aHo, YTO B inamaszoHe TeMreparyp ot 20 go 1100 °C
AMarpaMMBl «TeMIIepaTypa HarpeBa — MapKa II0 BOJZOHe-
nponnaeMocT» Marpuipl 1 COB umeror S-06pasHbli
XapakTep, C Pe3KIM CHIDKEHJEM BOJJOHEIIPOHMI[AeMOCTH
nocse Harpesa 6osee 100 °C.

Vin. 2. Tabm.: 2. Bubnmorp.:10 Ha3B.

Dorf V. A., Krasnovskij R. O., Kapustin D. E.,
Sultygova P.S., Travkin P. V. The change in impermeability
of steel fiber reinforced concrete with high strength
cement-sand matrix at heating. Vestnik grazhdanskikh

inzhenerov - Bulletin of Civil Engineers, 2020, no. 1 (78),
pp. 150-155.

Keywords: steel fiber reinforced concrete, exposure to
high temperatures, impermeability.

The paper considers the effects of high temperatures
in case of fire on the change in impermeability of steel
fiber reinforced concrete having a high-strength cement-
sand matrix and various content of fiber of different types,
sizes, and strength. It is shown that in the temperature
range from 20° to 1100° C in the diagram “Heating
temperature — impermeability class», the matrix and
steel fiber concrete(SFC) have a S-shaped character, and
in case of heating temperature of over 100 °C, there comes
a distinct decrease in impermeability.

YK 628.113, 628.169.2, 628.169.7

DOI10.23968/1999-5571-2020-17-1-156-161

Jlvicos B. A., bBymxko []. A. KoMniekcHoe mpuMeHe-
HIe COOPY>KeHMs 06padOTKM M yTWIM3ALUN ocajKa //
BecTHMK rpakpaHCKUX uIDKeHepoB. 2020. Nel (78).
C. 156-161.

Kniouesvle cnosa: 0calok CTaHIMII BOTOIIOATOTOBKI,
ITAMOHAKOIUTE/N, TIPeABAPUTENbHBIN OTCTOMHMK, 3a-
IacHasA eMKOCTb.

PaccmarpuBaerca cioco6 06e3BOXVMBaHNA M YTUIN-
3alUM OCafika CTAaHIWIT BOJOIIOATOTOBKU MOCPEICTBOM
mIaMoHaKomnuTeneil. IlokasaHo, YTO IIaMOHAKOIIMTENN
He TOJIbKO MIPUHMMAIOT U 00pabaThIBAIOT OCA/IOK, @ MOTYT
MICTIONIb30BAThCA B Ka4eCTBe MPeNBAPUTETbHOTO OTCTOM-
HJVIKa JJIs1 OCBET/ICHUA MYTHBIX BOJ|, ¥ aKKYMY/IMPYIOLeit
(3amacHOll) eMKOCTY B IeIIOYKe BOJOIIOATOTOBKU IPO-
MBIIIICHHBIX IPEeAIPUATHIL

Vin. 1. Tabn.: 1. bubmmorp.: 4 Hass.

Lysov V. A., Butko D. A. Integrated use of sludge
treatment and disposal facilities. Vestnik grazhdanskikh
inzhenerov - Bulletin of Civil Engineers, 2020, no. 1 (78),
pp. 156-161.

Keywords: sludge of water treatment plants, sludge
collectors, preliminary settler, spare capacity.

The paper discusses a method of dehydration and
disposal of sludge from water treatment plants using
sludge collectors. It is shown that sludge collectors not
only receive and process sludge, but can also be used as
preliminary settlers for clarification of muddy waters and
accumulating (spare) capacity in the water treatment
chain of industrial enterprises.

YIK 62-608:697:620.97

DOI 10.23968/1999-5571-2020-17-1-162-167

Ynawesa B. M., Ilonomapes H. C., Mapmosnosa A. IO.
AHamus 3HepromorpebneHNs YHAaNeHHBIX 00BEKTOB
HepTAHOrO MeCTOpOKAeHNs // BeCTHUK TpakmaHCKIX
nHxeHepos. 2020. Ne 1 (78). C. 162-167.

269



BecmHuk epaxxdaHckux uHxeHepos. 2020. N° 1 (78)

Kniouesvie cnosa: HepTsiHOE MeCTOPOXJeHNUE, HEP-
rororpebyeHe, KOreHepauus, pacpene/ieHHas TeHepa-
us.

[TpencraBiieHbl pe3y/IbTaThl aHA/IN3A JHEPrOIOTpe-
Onenust 06bekToB HedTsAHOTO MectopoxzaeHus. O60-
CHOBaHa 11e71eCO00PA3HOCTD MCIIOIB30BAHNS IPUHIIMIIA
KOT€HEpALUIl B 9HEProCUCTeMaX He(TSIHBIX MECTOPOX-
HeHMil. YYUTbIBasg YHAaJIEHHOCTb OOBbEeKTOB He(TAHOro
MeCTOPOXKIEHMSI, MOYKHO CUNTATh HaMbO/Iee paroHab-
HBIM IIePeXOJi Ha pacIpefe/eHHYI0 TeHepalio SHePIyL.

Vin. 5. Bubnmorp.: 13 Hass.

Ulyasheva V. M., Ponomarev N. S., Martyanova A. Yu.
Analysis of energy consumption of remote oil field
facilities. Vestnik grazhdanskikh inzhenerov - Bulletin of
Civil Engineers, 2020, no. 1 (78), pp. 162-167.

Keywords: oil field, energy consumption, cogeneration,
distributed generation.

The paper presents the analysis results of the energy
consumption of oil field facilities. The expediency of
using the cogeneration principle in the power systems
of oil fields is substantiated. Given the vast geographical
distance of oil field objects, the most rational solution
of the problem, according to the authors, would be a
transition to distributed energy generation.

YOK 113.29

DOI 10.23968/1999-5571-2020-17-1-168-172

Kupunnos A. I, Pamuukos A. C., Kokapes O. I1. Me-
TOJMKA ONEPATHBHOTO IPOTHO3MPOBAHNA OCTATOYHO-
To pecypca 371eMeHTOB TOPMO3HOI cicTeMbl // BecTHUK
rpaXHaHCKuX nHxeHepos. 2020. Ne 1 (78). C. 168-172.

Kntouesvle cnosa: TopMO3Has CUCTeMa, TOPMO3HOI
IJCK, TOPMO3Hasl KOJIOAKa, U3HOC, IPOTHO3MPOBAHNUE Pe-
cypca.

PaccmaTpuBaeTcs MeTORMKa NMPOTHO3MPOBAHUA OT-
Ka30B (3aMeH) TOPMO3HBIX KOTOJOK /I TOPMO3HBIX JIC-
xoB aBroMoOumeit KIA RIO. IIpn rexHumdeckoMm o6cy-
JKVIBaHUY, OCOOEHHO CaMOCTOATENBHO aBTOB/IAfieTIbLia-
MU, HEKOPPEKTHO OIIeHMBAETCs TeXHNYECKOe COCTOSHME
YKa3aHHBIX BBIIIE 37IEMEHTOB, YTO IPUBOAUT K IIOTepe
PpaboTOCIIOCOOHOCTH TOPMO3HOI CUCTEMBI 1, KaK CIefi-
CTBME, K [JOPOXKHO-TPAaHCIOPTHOMY IIPOMCIIECTBUIO.
[Ipennaraemass MeTOAMKa OOMafaeT MPOCTOTON U MMeeT
IIPAKTUYECKYI0 3HAYMMOCTD IIPY 9KCIUTyaTaLU} aBTOMO-
6ueit. OtpefesieHre OCTATOYHOTO pecypca He Tpebyer
IIPUMEHEHNS JOPOrOCTOALLEr0 0O0PYOBAH, YTO CBU-
IeTeNbCTBYeT O JOCTYIIHOCTM JMCHO/NIb30BAaHMM KaK Ha
CTaHIMSX TEXHUYECKOTO 0OCTY>KMBAHUS, TaK 1 B Tapax-
HBIX YCTIOBYIIX.

Tab6m.: 3. bubmmorp.: 15 HasB.

Kirillov A. G., Ratnikov A. S., Kokarev O. P. Method
of operational forecasting the residual life of the brake

system elements. Vestnik grazhdanskikh inzhenerov -
Bulletin of Civil Engineers, 2020, no. 1 (78), pp. 168-172.

Keywords: brake system, brake disc, brake pad, wear,
forecasting the residual life.

The paper considers the method of forecasting failures
(replacements) of brake pads and brake discs of KIA RIO
cars. At maintenance, especially when independently done
by car owners, the technical condition of the specified
elements is not correctly estimated, which may lead to the
loss of the brake system operability and, as a consequence,
to a road traffic accident. The proposed method is simple
and has practical significance in the operation of cars.
Determination of residual life does not require the use of
expensive equipment, which indicates its availability both
at service stations and in garage conditions.

YIOK 621.8:621.86:629.3: 656.13

DOI 10.23968/1999-5571-2020-17-1-173-181

Komuxos FO. I. O1ieHKa BO3MOKHOCTH MCIIOIb30-
BaHNA KBAHTOBBIX TPAHCIIOPTHBIX CPEACTB B pabodeM
npouecce mopTa // BeCTHUK Tpask[JaHCKUX MHKEHEPOB.
2020. Ne 1 (78). C. 173-181.

Kntouesvie cnosa: KBaHTOBBIII OBUIATeNIb, KBAHTOBAA
TATQ, TPAHCIIOPTHOE CPEAICTBO C KBAHTOBBIM JBUTATE/IEM,
CUI0BOIT 6amaHc, pabounii mporecc mopTa.

B03MOXXHOCTD M3BJICUEHNS SHEPTUM U3 PUINUECKOTO
BaKyyMa, OTKPBIBAIOLIAACS C IePCIIeKTUBOM TeXHNYECKO-
IO OCBOEHN:A 3TOV ITONIEBOV CPEMbI, MU3SMEHNUT MEXaHUKY
OBYDKEHMA M XapaKTep MCIIONb30BAHMA TPAHCIOPTHBIX
cpencts (TC) mpu ycTaHOBKe Ha HMX KBaHTOBBIX JIBUTA-
tenett (KB[l). Llenpio nccnenoBanms sIBUIOCh GOPMUPO-
BaHMe KOHILEMIVM U pabodeil ITUIOTe3bl MCIIONTb30BAHMS
TPAHCIIOPTHOTO CPELCTBA C KBAHTOBOIL TATOIL B paboueM
mporecce mopra. VIcronb3oBaHbI METOABI: Pa3/IOKeHNe
BekTOpa TArK (Tpacra) KBJl Ha OpTOHOpMajbHbBIE KOM-
HOHEeHTBI; MICIIONb30BaHMe 000061IeHHOTO YpaBHEeHNU: CH-
nosoro 6amanca TC ¢ KB]l; ompenenenne xapaKTepHbIX
pexumoB TC ¢ Ks/l. BoimonHeHbI pacdeTHbIE U rpadoa-
Ha/muTHdecKne yccnefnosanysA. IIpencraBieHbl pe3ynb-
TaTbl BBIYVC/IEHNUI Ha KOHKPETHOM IIpMMepe IlepeHoca
KOHTelIHepa C Cy[ZHa-KOHTelHepOoBO3a Ha HAKOINUTE/Ib-
HYI0 IIolaKy TepmuHana nocpexacrsom TC ¢ Ksll. Mc-
HO/Ib3yeMble B HACTOsIIIIee BpeMs MAIIMHBI (aBTOMOOWIN
u IITM) moryT 651Th 3aMeHeHbI TC ¢ KBJl, uT0 mO3BOMUT
BBICBOOOJVTD OllepaTHBHbIE 30HbI JEIICTBUA TPARULMOH-
Heix TC u ITTM. Bonee Toro, Heckonpko tunos n TC n
ITTM, ucnonb3yeMbIX Ha TepMIHA/IAX U CKIa/IaX B IIOCTIe-
JOBATE/IBHOCTI TEXHOTIOIMYECKIUX Olepanuit 06paboTku
KOHKPETHOTO I'Py3a, MOTYT OBITh 3aMEHEHbI OJJHIM YHI-
BepcanbHbIM TC ¢ KBJ], oCyIiecTBIAOMINM HelpepbIB-
HOe IIepeMellleHNe TPy3a, 6e3 meperpysku ¢ OfHOToO Buia
TC na gpyroii.

Vin. 4. bBubmmorp.: 16 Hass.
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Kotikov Ju. G. Estimation of possibility of using
quantum engine vehicles in the working process of the
port. Vestnik grazhdanskikh inzhenerov - Bulletin of
Civil Engineers, 2020, no. 1 (78), pp. 173-181.

Keywords: quantum engine, quantum thrust, vehicle
equipped with quantum engine, force balance, working
process of the port.

The possibility of receiving energy from the physical
vacuum, which becomes evident with the prospect of
technical development of this field environment, is going
to change the mechanics of movement and the nature of
using vehicles if they are equipped with quantum engines
(QE). The purpose of the study was formation of concept
and working hypothesis for the use of vehicles with
quantum thrust in the working process of the port. The
following methods were used: decomposition of the thrust
vector (thrust) of the QE into orthonormal components;
using of the generalized equation of the force balance of
the vehicle equipped with the QE; determination of the
characteristic modes of the vehicle equipped with the QE.
The author presents some design and graph-analytic study
results, such as computation of the process of transporting
a container from a container ship to the terminal storage
area of the by means of a vehicle equipped with the QE.
Currently used vehicles (cars and hoisting machines) can
be replaced with vehicles equipped with the QE, which
will allow unleashing the operational zones of traditional
vehicles and hoisting machines (HM). Moreover, several
types of vehicles and HM used at terminals and warehouses
in the sequence of technological operations for processing
a specific cargo can be replaced with a single universal
vehicle equipped with the QE that performs continuous
transporting of the cargo, without reloading the cargo
from one type of vehicle to another.

VIIK 656.13

DOI10.23968/1999-5571-2020-17-1-182-190

Menvyun E. C., Mapxuna A. A., nvun A. B. TIoBbI-
IIeHNe TOIIMBHOV 3KOHOMMYHOCTH KOMMEPYecKOro
TPAHCHOPTa 32 CYET VICHONTb30BaHMA TMOPUTHOIN CH-
JIOBOJ YCTAaHOBKM // BeCTHVIK IpaXX[JaHCKVX IH)KEHEPOB.
2020. Ne 1 (78). C. 182-190.

Kniouesvte cnosa: rvbpypHas cumoBas YCTaHOBKA,
HOBbILIEHNE TOIUIMBHOM SKOHOMMYHOCTM, TOIUIMBHAs
9KOHOMMYHOCTD TMOPUIHBIX aBTOMOOMIIEN, TMOPUIHBII
aBTOMOOW/Ib, SKOHOMYISI TOII/INBA.

Bompoc MOBbILIEHNsT TOIUIMBHONM SKOHOMUYHOCTI
JIETKOBBIX KOMMePYeCKIX aBTOMOOWIell — OfVIH 13 Hau-
607tee BaXKHDIX, IOCKO/IBKY €KETOIHBI POCT CTOMMOCTI
TOIUIVMBA IIPUBOAUT K YBEIMYIEHNUIO IIOCTOSIHHBIX M3Jiep-
JKEK He TOJIPKO TPAHCIIOPTHBIX KOMIIAHMIL, HO MaJjIoro I
cpepHero 6usHeca. VIcronb3oBaHme TMOPUIHON CUTOBOI
yctanoBku (I'CY) nmosBonAeT yMEeHbIINTD PacXof TOILIN-
Ba B TOPOACKOM IMKJIE, YTO HEMATIOBAXXHO /11 KOMMep-

YeCKIX aBTOMOOWIIEN, NCIIO/Ib3YEMBIX AJIsI JOCTABKY IPY-
30B U TTACCAXXMPOB B YepTe TOPOfia, 0COOEHHO eC peub
UJIeT O METAIO/NCAX, e ABIDKEHNUE 3aTPY/HEHO, a CPef-
HIe CKOPOCTH He BBICOKU. C OHOI CTOPOHBI, CTOMMOCTb
aBToMobmeit ¢ I'CY, Takux xak Toyota Prius, Lexus RX
450h, Ford Fusion Hybrid un gpyrux, ocraercs mocra-
TOYHO BBICOKOII U He IIO3BOJIAET OKYIUTb aBTOMOOMIIb
TOJIBKO 32 CYeT 9KOHOMMM TOIUIVBA, C SPYTOIl CTOPOHBI,
KOMIIOHOBKA [JAaHHBIX aBTOMOOWMIIel He IO3BOJIAET UX
UCIIOIb30BaTh B KaueCTBE KOMMEPYECKOTO TPAaHCIOpPTa
IS IEPeBO3KM MajIbIX TPY30B U MACCAKUPOB, HOITOMY
IpejyIaraeTcs PacCMOTPETh BapUaHT Nepe0OOpyHoBaHNUA
aBTOMOOW/IST ¢ OEH3VHOBBIM JBJIATeIeM M PACCINTATH
BO3MOXKHYIO 9KOHOMUIO TOII/IVBA.
Vin. 4. Tabn.: 3. bubmnorp.: 23 Ha3s.

Meltsin E. S., Markina A. A., Ilin A. V. Increasing of
the fuel cost-effectiveness of commercial vehicles using
a diesel electric powertrain. Vestnik grazhdanskikh
inzhenerov - Bulletin of Civil Engineers, 2020, no. 1 (78),
pp- 182-190.

Keywords: hybrid diesel electric powertrain, increasing
the fuel cost effectiveness, fuel cost effectiveness of hybrid
cars, hybrid power train, fuel saving.

The issue of increasing the fuel cost effectiveness
of passenger commercial vehicles is one of the most
important, since the annual increase in the fuel cost
leads to an increase in the fixed costs of not only
transport companies, but also of small- and medium-
sized businesses. Using a hybrid power train (HPT) can
reduce fuel consumption in the urban cycle, which is
important for commercial vehicles used to deliver goods
and passengers within the city limits, especially when
megacities are involved, where traffic is heavy and average
speeds are not high. The cost of cars with a hybrid power
train, such as Toyota Prius, Lexus RX 450h, Ford Fusion
Hybrid and others, remains quite high and does not allow
to pay back the car only due to fuel economyOn the other
hand, the configuration of these vehicles does not allow
them to be used as a commercial vehicle for transporting
small loads and passengers, Therefore, it is proposed to
consider the option of converting a car with a gasoline
engine and calculate the possible fuel economy.

YIK 656.13.08

DOI10.23968/1999-5571-2020-17-1-191-197

Conookuti A. 1., Yepnoix H. B. IloBbllieHNe YPOBHA
00CTY)XMBAaHUA JOPOXKHOTO NBIDKEHMA B KPYIHHBIX U
cpennux ropogax Poccun // BecTHUK TpaXk[jaHCKUX MH-
xeHepos. 2020. Ne 1 (78). C. 191-197.

Kniouesvie cnosa: noKanbHble MEPONPUATHS, UMUTA-
IVIOHHOE MOJe/MMPOBaHNe, MHTEHCUBHOCTD IBVDKEHMNS,
HPOIYCKHAs CIIOCOOHOCTD, YIMYHO-TOPOXKHASL CETh, YPO-
BeHb 00CTy)KMBaHNA.
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Paccmorpena mpo6/eMa IOBBILIEHN YPOBHA 00CTy-
XKMBaHMs TOPOXKHOTO MIBIDKEHUsS. YPOBEHb OOCITYXu-
BaHUA i1 PasIMIHbIX KATErOpMil TOPOACKMX YIMUIL Ha
MpaKTUKe HE COOTBETCTBYET 3HAYEHMAM, IIPUBEJEHHBIM
B HOPMAaTMBHO-IIPABOBbIX fOKyMeHTaX. IToaTomy 3ajjaua
TOBBILICHUS YPOBHS OOCTY>KMBAHNA HO YKa3aHHBIX 3Ha-
YEeHMIT Ha YIMIHO-IOPOXKHOM CETU ABJIAETCA aKTya/IbHOIA.
ITpu 9TOM Ba>KHO OIpefieieHNe 00beKTa COBEPIICHCTBO-
BaHMA — OIOPHOI YIMYHO-JOPOXKHOI CETH, 10 KOTOPOI
peannsyITCs OCHOBHbBIE 06beMbl KOPPECIIOH/ICHIINIA, TaK
KaK MMEHHO IIPM UX peaan3aliiy BO3HUKAIOT HaMOO/Ib-
e HOTepyM BpeMeHM Mob3oBareneil. J¢pPeKTUBHBIM
MHCTPYMEHTOM B 3TOII paboTe BBICTyHaeT paspaboTka
KOMIIIEKCa MEPOIPUATHUIL 1O MOBBIIIEHNIO YPOBHA 06-
CIY>)XKMBaHMA [BVDKEHMA Ha YIMYHO-JOPOXKHON ceTu
C IPMMEHEHMEM MMUTALVIOHHOTO MOJI€/TMPOBAHMA.

V. 2. Ta6n.: 1. bubmmorp.: 12 Ha3s.

Solodkiy A. 1., Chernikh N. V. Improving the level of
road traffic service in large and medium-sized cities of
Russia. Vestnik grazhdanskikh inzhenerov — Bulletin of
Civil Engineers, 2020, no. 1 (78), pp. 191-197.

Keywords: local events, simulation modeling, traffic
intensity, traffic performance, street-road network, level
of service.

The paper considers the problem of improving the
level of road traffic services. The level of service for various
categories of city streets in practice does not correspond to
the values given in normative legal documents. Therefore,
the task of increasing the level of service to the indicated
values on the road network is urgent. Herewith, it is
important to specify the object of improvement, namely,
the basic street-road network, through which the bulk of
the transportation correspondence is implemented, since
it is there that the greatest loss of the user time occurs. An
effective tool in this work is the development of a set of
measures using simulation modeling aimed at improving
the level of traffic services on the street-road network.

VIIK 338.27

DOI10.23968/1999-5571-2020-17-1-198-204

Bapanosa T. V1. IlocTpoeHne cCTeMbl MMHUTAIVIOH-
HOTO MOJEIMPOBAHUS OLEHKN CTPATErMy PasBUTHS
Ccy0beKTa Manoro MpefNpMHUMATENbCTBA B YCHOBUAX
Kpusuca // BecTHMK TIpakTaHCKMX MH>KeHepoB. 2020.
Ne 1 (78). C. 198-204.

Kniouesvie cnosa: cTparernsa pasBuTus, CyObeKT Ma-
JIOTO TPeNIPUHUMATEIbCTBA, CUCTEMA MMUTAIVIOHHOTO
MOJIe/TMPOBAHMAL.

PaccMOTpeH HOAXOf K IIOCTPOEHNIO CUCTEMBI MIUTA-
L[IOHHOT'O MOJ€/IMPOBAHVISI OLIEHKV CTPATErNI PasBUTISI
cy6pexTa Majioro mpegupuanmMarenbcrsa (CMII) B yemo-
BUAX KPU3MCHDIX SIBJICHUI B 9KOHOMMKE. B paMKax 3Toii
CUCTEMBI JJIS1 OLIEHKY CTPATEernyl PasBUTYSI IIPEIOKEHO

Ha OCHOBAHMM JJaHHBIX MOHMTOPVHTA OCYLIECTBUTD aHa-
N3 FUHAMMKY 9UCTON pnObin 1 croumoctyt CMIL
Vn. 1. Tabn.: 2. bubmmorp.: 21 Hass.

Baranova T. I Construction of a simulation
modeling system for evaluation of small business entity
development strategy in conditions of crisis. Vestnik
grazhdanskikh inzhenerov — Bulletin of Civil Engineers,
2020, no. 1 (78), pp. 198-204.

Keywords: development strategy, small business entity
(SBE), simulation modeling system.

The article considers the approach to constructing
of a simulation modeling system for evaluation of
small business entity (SBE) development strategy in
conditions of crisis phenomena in the economy. Within
the framework of this system, in order to evaluate the
development strategy, basing on the monitoring data, it is
proposed to analyze the dynamics of net profit and value
of the SBE.

YK 332.8
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Bepesun A. O. IIporHo3npoBaHue CTPYKTYpbI 9Hep-
roc6eperaromux mMeponpuatuii B cdepe JKKX c yue-
TOM MHTEHCHMBHOCTY MX BHelpeHm:A // BecTHUK rpax-
maHCKuX nHXeHepos. 2020. Ne 1 (78). C. 205-210.

Kniouesvie cnosa: sneprocbepesxenne, sneproaddex-
tuBHOCTD JKKX, pecypcocbepexxenne.

PaccmoTpensl  0co6eHHOCTU — pecypcocheperxeHns
u sHeprocbepexxenns B cdepe JKKX. ITpuBenena cxema
peanusanuy sHeprocOeperaoIux MepoIpusATUil 1 Kac-
cuduipoBansl (GaKTOPBI, BAMSIOLE HA SHeprocHepe-
xenne B chepe XKKX. IIpennoxxeHa Mopiesb ONTHMAIb-
HOIT CTPYKTYpPbI 9HEprocOeperaommx MeponpuaTHil.

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

Berezin A. O. Forecasting the structure of energy
saving measures in the field of housing and communal
services taking into account the implementation
intensity. Vestnik grazhdanskikh inzhenerov - Bulletin of
Civil Engineers, 2020, no. 1 (78), pp. 205-210.

Keywords: energy saving, energy efficiency of housing
and communal services, resource saving.

The article deals with the features of resource and
energy saving in the field of housing and communal
services. A scheme of implementation of energy saving
measures is submitted, and the factors influencing energy
saving in the sphere of housing and communal services
are classified. A model of the optimal structure of energy
saving measures is proposed.
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Ezoposa JI. V1. ViIHMOMaTNBHASA JeATENbHOCTD CYy0b-
€KTOB MHBECTUI[VIOHHO-CTPONTETbHOTO KOMIDIeKca //
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BecTHuMK TpaxKiaHCKUX uH>KeHepoB. 2020. Ne 1 (78).
C.211-215.

Kniouesvie cn106a: IHBECTULVIOHHO-CTpOUTENbHAsI Chepa,
yIIpaB/IeHVe, HUIVATUBHAS XO3S/ICTBeHHast cepa, Ipef-
MIPUHUMATEbCKUI  TUIT, MHBECTUIMOHHO-CTPOUTENbHAS
IEATENBHOCTD, CTPOUTENBCTBO, MHBECTUIMOHHO-CTPOU-
TEIbHBII KOMIUIEKC, TTOTPEOUTENN, TIPOU3BOIUTENN, MHMU-
LMATVBHOCTD, PETy/IMPOBaHNE, IHTETPALVIS.

O6o03HaueHa poIb ¥ BIAMSHUE WHBECTUIMOHHO-
CTPOUTENBHOM IeATENTbHOCTH B COLIMA/IbHO-
9KOHOMMYECKOM Pa3BUTUU CTPaHbl. B coOOTBeTCTBUM C
JAQHHBIMIL O COCTOSTHUM ¥ PasBUTUI CTPOUTENBHOI Cde-
PbI, PACCMOTPEHBI OCHOBHBIE IIPO6/IEMBI, 3a/ja4M U Iy TH
VX PelLleHNs], a TAaKXXe Ipo6/IeMbl 11 GpaKTOPBI, BAUSIOLIE
Ha CyO'BEKTHI MHBECTULIOHHO-CTPONTENIHBHOTO KOMILIEK-
ca. [TocmemHmit paccMaTpuBaeTcst Kak MHUI[MATUBHAS XO-
3sIICTBEHHAs Cdepa AesATeNBHOCTI CyObeKTOB peaIpu-
HMMATE/IbCKOTO TUIA, 3aBUCAIIVIT OT TEKyIeil Halpas-
JIEHHOCTYM Pa3BUTHUSI CTPOMUTENBCTBA, 3aa4 1 QYHKIMI
YIIpaB/IeHVsI VHBECTUI[MOHHO-CTPONUTEIBHOI JIesITeNb-
HOCTH. B CBSI3U ¢ 9TVM IIpefIiosaraeTcst yCuaeHme nHTe-
IPALIVIOHHBIX [IPOLIECCOB B YIIPABIEHNN MHBECTULIVIOHHO-
CTPOMTENBHON Cephl.

Bubmuorp.: 16 Ha3B.

Egorova L. 1. Initiative activities of the subjects of
the investment and construction complex. Vestnik
grazhdanskikh inzhenerov — Bulletin of Civil Engineers,
2020, no. 1 (78), pp. 211-215.

Keywords: investment and construction sphere,
management, initiative economic sphere, entrepreneurial
type, investment and construction activity, construction,
investment and construction complex, consumers,
manufacturers, initiative, regulation, integration.

The role and influence of investment and construction
activities in the social and economic development of the
country is indicated. In accordance with the data on the
condition and development of the construction sector,
its main problems, tasks and ways to solve them, as well
as problems and factors affecting the subjects of the
investment and construction complex, are considered. The
investment and construction complex is considered as an
initiative economic sphere of activity of entrepreneurial
type entities, depending on the current direction of
construction development, complications of tasks and
management functions of investment and construction
activities. In this regard, it is proposed to strengthen the
integration processes in the management of investment
and construction industry.
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Eeoposa M. C. IlpakTMKa mMpuUMeHEeHMA IPOrpaMM
Pa3sBUTHA COLMANBHON MHPPACTPYKTYPHI NPU KOM-

TIZIeKCHOM 3acTpolike Teppuropuit B Poccmiickoii
Depepanun // BecTHUK Tpak[JaHCKUX MH>KeHepoB. 2020.
Ne1(78).C.216-223.

Kniwouesvie cnosa: o0beKTbl coumanbHOl MHDpa-
CTPYKTYPBbI, KOMIITIEKCHOE OCBOEHIE TepPUTOPUIL, KIIas
3acTpoJIKa.

PaccmaTpuBaeTcs ponmb CoOLMaabHON MHQPACTPYK-
TYpBl B paMKaX KOMIUIEKCHOTO OCBOEHUSA TE€PPUTOPMIL.
[TpuBopATCcs aHaNMUTUYeCKVUe NAaHHble oObeMa CTPOU-
TeJIbHOTO PBbIHKA Kak B mpepenax Poccuiickoit ®epepa-
muy, Tak u B pamkax CankT-Ilerep6ypra. Kpome Toro,
PaccMaTPMBAIOTCSI METOABI PEIIeHNsI IPOO/IEMbI He00XO0-
IVIMOCTH yBeTMYEeHNs )XIJION 3aCTPOIKM B YC/IOBMAX He-
XBaTKM TEPPUTOPUIL I/ KOMIIJIEKCHOTO CTPOUTENbCTBA
JKMIBIX TToMelenuit. [TpuBopATca npuMepsl peanyusanum
PasIMYHBIX IPOrPaMM IIO CTPOUTENbCTBY COIMATbHON
MHQPaCTPYKTYphl B pa3IM4YHbIX permoHax Poccmiickoi
Depepanui, a Tak)ke BO3MOXKHBIE CIIOCOOBI B3aMMOeli-
CTBMA MEXJly 3acTpONMIIMKAMU U TOCY[ApCTBEHHBIMMU
OpraHaMm BJIacTH.

Ta6m.: 3. bubmmorp.: 3 Ha3B.

Egorova M. S. Applying social infrastructure
development programs at the integrated development
of territories in the Russian Federation. Vestnik
grazhdanskikh inzhenerov — Bulletin of Civil Engineers,
2020, no. 1 (78), pp. 216-223.

Keywords: objects of social infrastructure, complex
development of territories, residential development.

This article discusses the role of social infrastructure
in the framework of integrated development of territories.
Analytical data is provided on the volume of the
construction market, both in the Russian Federation and
within the limits of St. Petersburg. In addition, methods
for solving the problem of the need to increase residential
development in the context of a shortage of territories
for the integrated construction of residential premises
are considered. Examples are given illustrating the
implementation of various programs for the construction
of social infrastructure in various regions of the Russian
Federation, and possible ways of interaction between
developers and state authorities are outlined.
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Hockosa E. B. K BOmpoCy pemUKINHTAa OTXOAOB
CTPOMTENHCTBA M CHOCA // BeCTHMK IpakJaHCKIX MHKe-
HepoB. 2020. Ne 1 (78). C. 224-227.

Kntouesvie cnosa: 0TXOIBI CTPOUTEIBLCTBA U CHOCA, pe-
LUK/IVHL, YTWIN3aLusa OTXOHOB, IlepepaboTKa OTXOJOB,
COPTMPOBKA OTXOZOB.

PaccmarpmBaroTca IepcreKTMBBI BTOPMYHOIO  JIC-
IO/Ib30BAHNA OTXOHOB CTPOMTENbCTBA ¥ CHOcA. IIpm-
BOJUTCA OMHAMMKa 00beMa OTXOIOB OT Pas3HBIX cdep
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nearenbHocTU B Poccuiickoit ®epepanum. Viccnepyorca
MOpPOIOrusA CTPOUTENIBHBIX OTXOHOB, IPENIOCHIIKIA,
6apbepsl U BO3MOXXHOCTH TI€PEPAOOTKI OTXOIOB CTPOM-
TE/IIbCTBA ¥ CHOCA JIS1 JA/IbHENIIIErO VICIIONb30BAHMA.
IIpemnaraeMble peKOMEH/ALMN [T0 PELVK/IMHIY OTXOLOB
CTPOMTENBCTBA M CHOCA MOTYT OBITh MCIIONb30BAHBI KOM-
MepYeCKUMI U TOCYAAPCTBEHHBIMY OpPraHM3AUMAMU B
cepe cTpoutennpcTBa U IepepabOTKM OTXOHOB, 3AKOHO-
[aTeNbHBIMI OpraHaMu B cepe perympoBaHus c6opa,
YTUIU3ALUY U TIepepaboTKI OTXO/IOB.

Vin. 1. Tabn.: 1. bubmmorp.: 3 Hass.

Noskova E. V. On the issue of construction and
demolition waste recycling. Vestnik grazhdanskikh
inzhenerov - Bulletin of Civil Engineers, 2020, no. 1 (78),
pp. 224-227.

Keywords:  construction and demolition waste,
recycling, elimination of waste, waste treatment, waste
sorting.

The paper discusses the prospects for recycling of
construction and demolition waste. The dynamics of
waste volume resulting from various fields of activities
in the Russian Federation is given. The author studies
morphology of construction waste, as well as the
prerequisites, barriers and possibilities for construction
and demolition waste treatment for further use. The
proposed recommendations for recycling of construction
and demolition waste can be used by commercial and state
organizations engaged in the field of construction and
waste treatment, as well as by legislative bodies working in
the field of regulation of waste collection, elimination of
waste, and waste treatment.
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C6ummuesa J]. B. ViccnenoBaHue 1elieBOil HANIPaB/I€H-
HOCTYI PEeTrMOHANbHBIX IPOrpaMM PasBUTHA >KMINII-
Horo crpourenscrsa B Cankr-Ilerep6ypre // BectHuk
IpaXKFAHCKUX MHXeHepoB. 2020. Ne 1 (78). C. 228-235.

Kntouesvie cnosa: rocygapCcTBEHHOE peTynupoBa-
HIle, PerMOHaIbHbIE IPOTPAMMBI, Pa3BUTHE SKVMIUITHOTO
CTPOUTENIBCTBA, IPOOIEMHO-OPMEHTPOBAHHOE YIIPaB-
TIeHue.

Vsnoxxen B3I/A[ aBTOpa Ha OIpefie/ieHMe IieneBoil
HAIpaB/IeHHOCTY PEeTMOHAJIbHBIX INPOrpaMM Ppas3BUTHUA
XWINITHOrO cTpoutenpcrBa CaHkr-IletepOypra. AKTy-
a/IbHOCTb CTaTbY 3aK/II0YAeTCs B MICC/IEJOBAaHNM 11e/1e€BOIA
ayouTopuy, Liefieil ¥ MepOoNpuATHII TeKyLUX M paHee
peanyu3oBaHHBIX NPOIpaMM, KOTOPO€ II03BONU/IO BbIA-
BUThb HAapyLWIEeHNA MPUHIUIIOB TOCYJapCTBEHHOTO CTpa-
TeTMYeCKOTO TITAHMPOBAHMA U ONpPeNeNUTh IPUUNHY UX
BO3HUKHOBEHMsA. B pesynbrare ObIT paspaboTaH MOAXO
K PasrpaHMYeHNIO LieJIell I MEPOIIPUATHUI PETrYIOHAIbHBIX
MPOrpaMM, 3aKIIOYAIOINIICA B ONpPeNie/IeHNN OCHOBHBIX

9JIEMEHTOB MEXAaHM3MOB MX CO3JAaHMA U Sq)(l)eKTI/IBHOIU/I
pea/m3anuy B cepe XIUIUIIHOTO CTPOUTENbCTBA U T10-
3BOJISIOLINIT YCTAHOBUTD Oa/IaHC MEXY OCHOBHBIMIU IO~
TpebHOCTAMM 061[ecTBa, O1M3HECA M TOCYAAPCTBA.

Wn. 1. Ta6n.: 4. Bubnmorp.: 15 Ha3B.

Sbitneva D. V. Research of target orientation of
regional housing development programs. Vestnik
grazhdanskikh inzhenerov - Bulletin of Civil Engineers,
2020, no. 1 (78), pp. 228-235.

Keywords: state regulation, regional programs,
housing construction development, problem-oriented
management.

The author's view on determining the target orientation
of regional programs for the development of housing
construction in St. Petersburg is presented. The topicality
of the study is in the research of the target audience, goals
and activities of currently and previously implemented
programs, which allowed identifying violations of the
state strategic planning principles and revealing the
cause of their occurrence. As a result, there has been
worked out an approach enabling to differentiate the
goals and activities of regional programs so that the main
elements of mechanisms for their creation and effective
implementation in the field of housing construction are
specified, which allows establishing a balance between the
basic needs of society, business and the state.
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Cmapoinuna H. A., Kopuiynosa E. M. BpiaBnenue
TeHJEHIVIT MPU CTPOUTENbCTBE SHeprocOeperaroumx
3maHmii // BecTHMK TIpaXk[aHCKMX MH>XeHepoB. 2020.
Ne 1 (78). C. 236-240.

Kniouesvle cnosa: TEeHAEHLUN, SHeprocOepexeHue,
CTPOUTENBCTBO, SHeprocbeperaroliee 3aaHNe.

IIpoananusupoBaHbl pasBuTne
CTPOUTENBCTBA IHEProcOeperaomnx 34aHul B MUPO-
BOI1 I OT€4eCTBEHHO MPAKTUKe, OIPe/Ie/IeHbl UX 3TAIIBL.
YCTaHOBJIEHDBl TEHACHLIMYU VX CTPOUTENbCTBA B Poccum.
OrmucaHbl HeOOXOAMMbIE YCTIOBUA LA PasBUTHUA 9D dek-
TUBHOTO CTPONTE/IbCTBA SHEProcOeperaoumnx 3aaHmil B
crpane. OIpefie/ieH0 HallpaB/IeHe COBEPIIEHCTBOBAHMSA
METOIMKM OLEHKM 3(PQPEeKTUBHOCTM MHBECTUIVIOHHBIX
IPOEKTOB 9HeprocOeperarlux 3aHuil.

Tabm.: 1. Bubnmorp.: 15 HasB.

CTAaHOBJIEHNE U

Starynina N. A., Korshunova E. M. Identification of
trends at the construction of energy-efficient buildings.
Vestnik grazhdanskikh inzhenerov - Bulletin of Civil
Engineers, 2020, no. 1 (78), pp. 236-240.

Keywords: trends, energy saving, construction, energy-
saving building.
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The article presents the analysis results of formation
and development of the construction of energy-saving
buildings in the world and domestic practice and
determines the work stages. The trends in the construction
of energy-saving buildings in Russia are identified. The
necessary conditions for the development of efficient
construction of energy-saving buildings are specified.
The direction of improving the methodology for assessing
the effectiveness of investment projects of energy-saving
buildings is determined.
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@ponos B. J., banzanaii C. B. CoBeplieHCTBOBaHIe
MeTofa (PMHAHCUPOBAHNA JOPOKHOTO CTPOUTENIbCTBA
Ha OCHOBE KOHTPAKTa >KU3HEHHOIo IuKia // BecTHUK
IpaKAAHCKUX MHXeHepoB. 2020. Ne 1 (78). C. 241-246.

Kniouesvie cnosa: puHaHCHpPOBaHME CTPONUTENbCTBA,
pernoHanbHas aBTOMOOW/IbHAS JOPOTa, TOCYAAPCTBEHHO-
YacTHOE NapTHEPCTBO, KOHTPAKT JKM3HEHHOTO LIMKJIA.

V3naraercs HopAnoK (pMHAHCHPOBAHMS CTPOUTEIb-
CTBa PETMOHAIBHBIX aBTOMOOM/IBHBIX HOPOr HA OCHOBE
KOHTpaKTa >KM3HEHHOro mukma. Ilpm cymecTsyomem
nopsifike (UHAHCUPOBAHNSA IPOEKTOB CTPOUTENbCTBA
aBTOMOOV/IPHBIX JOPOT OCHOBHYIO HAarpy3Ky Ha 3Talle
€ro peaM3alyy VICIBITBIBAET YACTHBII MAPTHEP, YTO MO-
JKET IIPUBECTH K PUCKY HEBBINOTTHEHNs 0053aTe/IbCTB 10
KOHTPAKTY JOPOXXHOTO IIpoeKTa. [/1 CHU)KEeHNUA YPOBHA
pMCKa IpenaraeTcsi UCIONb30BaTh MO3TAaNHOe (IHAH-
CMpOBaHMe IPOEKTa TOCYAAPCTBEHHBIM ITaPTHEPOM, OCO-
O€HHO J10 cRauy 00beKTa B 9KCITyaTaLVIO.

Ta6mn.: 1. bubmuorp.: 16 Ha3B.

Frolov V. I., Balzanay S. V. Improving the financing
method of road construction on the basis of the life cycle
contract. Vestnik grazhdanskikh inzhenerov - Bulletin of
Civil Engineers, 2020, no. 1 (78), pp. 241-246.

Keywords: financing of construction, regional highway,
public-private partnership, life cycle contract.

The article considers the procedure for financing of
the construction of regional roads on the basis of the life
cycle contract. Under the existing procedure for financing

road construction projects, the main burden at the stage of
the implementation is experienced by the private partner,
which can lead to the risk of non-fulfillment of obligations
under the contract of the road project. To reduce the level
of risk, it is proposed to use phased financing of the project
by the state partner, especially before the commissioning
of the facility.
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Apkuna K. B. AHanu3 peannsanuu meneBbIX IOKa3a-
Te/lell CTpaTerny pasBUTIA JKIINIHO-KOMMYHa/IbHOT O
xo3saiictBa B Poccniickoit @egepanum go 2020 ropa //
BectHUK rpaxkgaHCKUX MHXeHepoB. 2020. Ne 1 (78).
C. 247-252.

Kniouesvie cnosa: XMNUIHO-KOMMYHAJIbHOE XO3Ai-
CTBO, IIpeAIpUHUMATEIbCTBO, lie/ieBble IIOKa3aTen,
cTpaTerus pasBUTUA.

IIpoussenen aHanmM3 peannsalyy LeeBbIX IOKas3a-
teneit CTpaTernn pasBUTVA >KUINITHO-KOMMYHa/IbHOTO
xo3siicTBa B Poccuiickoit @epepanunu o 2020 roga, JaHb
OCHOBHBbI€E TIOHATHSA 1 IPOBELEHO CpaBHEHME ¢ paKTude-
CKVMMU TaHHBIMM. Taxoke ObUIVM BBISBIEHBI IPOOIEMHBIE
II0JIs peajM3alyy JaHHON CTpaTeTun.

Vin. 3. Tabn.: 2. bubmmorp.: 15 Ha3s.

Iarkina K. V. Analysis of the implementation of the
target indicators of the Strategy for the development
of housing and communal services in the Russian
Federation wuntil 2020. Vestnik grazhdanskikh
inzhenerov - Bulletin of Civil Engineers, 2020, no. 1 (78),
pp. 247-252.

Keywords:  housing and communal
entrepreneurship, strategy, target indicators, development
strategy.

The article analyzes the implementation of the target
indicators of the Strategy for the development of housing
and communal services in the Russian Federation until
2020. Basic concepts are given and there has been made
a comparison with actual data. The problem fields of this
strategy implementation are identified.

services,



