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Tonosuna C. I. PasBuTue apXMTEKTypPHO-KOHCTPY-
KTUBHOI1 cucteMbl 3gaHuii Cankt-IletepOypra B smoxy
npasinennst AHHbI VloannosHst (1730-1740 rr.) // Becr-
HIIK TPOXFAHCKUX MHKeHepoB. 2021. Ne 5 (88). C. 5-11.

Knrouesvie cnosa: ncropudeckue KOHCTPYKIUY, apXu-
texTypa Cankt-IleTepbypra, pecTaBparyisi, ICTOPUIECKIIE
3[JAHNA.

PaccmarpuBaeTcss pasBuTHE apXUTEKTYPHO-KOHCTPY-
KTVBHOIT crcrembl 3panuit Caukr-IletepOypra B amoxy
npasneHnss AHHbI VoaHHOBHBI. B aTOT mepnon 650t pas-
paboTaHbl 06BEMHO-ITAHMPOBOYHBIE 1 KOHCTPYKTVBHbIE
pelleHnsA, KOTOpble C YCIIEXOM U IOYTY HEM3MEHHO IpU-
MeHA/mCch Ha npoTsbkeHyn XVIII n XIX Bexkos. CBofuarsie
IIPOE3/bI B ITIABHBIX YIMYHBIX KOPITyCaX, BEHYIIe BO BHY-
TPEHHUI JBOP, HACIOHHbIE KOHCTPYKIIUM CTPONMIbHBIX
KPBIII HaJl XOTIOAHBIMI YepaKaMu, pa3paboTKa yHIKAIb-
HBIX KOHCTPYKIMII IINN/IEN ¥ APYCHBIX 3aBepUIEHNII Xpa-
MOB — BOT HEKOTOpBIE Y13 KOHCTPYKTMBHBIX Pa3paboTOK
aroit aroxu. O6001eHNe OIbITa PA3BUTHsI KOHCTPYKINIL
MI03BOJISIET OLIEHNUTDH 3BOMIOLMIO CTPOUTEIBHOIO MAcTep-
CTBa, BBIABUTD ¥ COXPAHUTD UCTOPUYECKE KOHCTPYKTUB-
HbI€ 3JIEMEHTBI 30aHNIT IEHTPa ropofa.

Vin.: 3. Bubmmorp.: 16 HasB.

Golovina S. G. The development of the architectural
and structural system of buildings in St. Petersburg
during the reign of Anna loannovna (1730-1740).
Vestnik grazhdanskikh inzhenerov- Bulletin of Civil
Engineers, 2021, no. 5 (88), pp. 5-11.

Keywords:  historical ~structures, architecture of
St. Petersburg, restoration, historical buildings.

Thearticle considers the development of the architectural
and structural system of buildings in St. Petersburg during
the reign of the Empress Anna Ioannovna. During this
period, there were worked out space-planning and design
solutions, which were successfully and almost invariably
used throughout the XVIII — XIX centuries. Vaulted
passageways in the main street buildings leading to the
inner courtyard, rafter roof structures over cold not heated
attics, unique designs of spires and tiered completions of
temples — these are some of the constructive developments
of this era. Generalizing the experience of the structures’
development allows appreciating the evolution of
construction skills, identifying and preserving the historical
structural elements of the buildings of the city center.
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XKykosa T. O. TeopuectBo A. JI. Benya. Tpaguuym
CaHkT-IleTepOyprckoil apXuTeKTypHOi mKonbl B Typ-
KeCTAaHCKOM Kpae // BeCTHMK IpaKIaHCKIX MHXKEHEpOB.
2021. Ne 5 (88). C. 12-19.

Kntouesvle cnosa: 30q4eCcTBO, CTU/Ib, TPAAULMN, TBOP-
YECKII METOJ], apXUTEKTYpPHas IIKO/IA, OTPasKeHMe, HacTle-
nue.

[TpuBomMTCA KpaTKOe M3TI0XKEHME MCTOPUYECKOI CH-
Tyanuu cepenyHbl XIX Beka, Korjja 3aBoeBaTe/IbHasd IO/~
TMKa Poccmiickoll umnepun npegonpenennnaa rpagocTpo-
UTE/IbHOE pasBUTHE ITPUCOENVHEHHBIX B BOEHHBIX Ieli-
CTBUAX TePPUTOPUIA, PACIpOCTpaHEHNE Ha HUX TPauIuii
CankT-IleTep6yprckoit apXUTeKTypHON IIKOTBL IIpoBo-
JTHUKAMMJ €€ TBOPYECKMX IPUHIMIIOB CTajM BBITYCKHUKN
MHcTuTyTa TpaKHAaHCKUX MHKeHepoB, CTpoMTenbHOro
yawmia I7TaBHOTO ynpaBieHMs IyTeil cOOOIieHMA U
nyONMMYHBIX 3AaHMi, AKafemMnu XxygoxkectB. OCHOBHOe
BHIUMaHMe yfIeNAeTCA JeATeTbHOCTY apXUTeKTopa Ajlek-
ceqa JleontpeBnya benya, TBOpueckoe Hacmenye KOTOPOro
cramo ortpaxenueMm Ttpamuumii Cankrt-IleTepOyprckoii
apxXuTeKTypHoIl mKonbl cepenyubl XIX B. B TypkecraHe.
AHanmMsUpyeTca CTWINCTUYECKAs IMPUHAIJIEXHOCTb €ro
IIOCTPOEK, OIpefiesiAeTcss TBopyecknii Meron. IIpusenen-
Hble cBemeHys o Hacmepuy A. JI. Benya momomummm 06-
HIYI0 KapTUHY PasBUTHA OTEYECTBEHHOTO 30[{4€CTBA KaK
Ie/IOCTHON XYHA0XKECTBEHHOI CUCTeMbI B OOIIMPHBIX Tpa-
Hunax Poccniickoit nmnepun.

Vn.: 6. bubmmorp.: 10 HasB.

Zhukova T. E. Creativity of A. L. Benois. Traditions of
the St. Petersburg architectural school in the Turkestan
region. Vestnik grazhdanskikh inzhenerov - Bulletin of
Civil Engineers, 2021, no. 5 (88), pp. 12-19.

Keywords: architecture, style, traditions, creative
method, architectural school, reflection, heritage.

The article provides a brief summary of the historical
situation of the mid XIX century, when the conquest
policy of the Russian Empire predetermined the urban
development of the territories annexed in the hostilities,
the spreading of the St. Petersburg architectural school
traditions in them. The propagators of its creative principles
were the graduates of the Institute of Civil Engineers, the
Construction School of the Main Directorate of Railways and
Public Buildings, the Academy of Arts.The main attention
in the article is paid to the creative activity of the architect
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Alexei Leontievich Benois, whose heritage was a reflection
of the traditions of the St. Petersburg architectural school
of the mid-XIX in Turkestan. The stylistic affiliation of his
buildings is analyzed, the creative method is determined.
The information provided in the article about the heritage
of A. L. Benois, complemented the overall picture of the
domestic architecture development as an integral artistic
system within the vast borders of the Russian Empire.
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Monomxosa E. I" BacuneocTpoBCKMII BapMaHT «aM-
cTeppaMcKoit» Mogenn ypbanusanym — GpopMsI 1 MeTo-
mbI // BeCTHUK TpaXkAaHCKMUX MHXeHepoB. 2021. Ne 5 (88).
C.20-31.

Kniouesvie cnosa: Gpopmel u MeTofsl ypbaHmsma, pe-
CYPCHBIiT TUMUT, OCBOEHME OGOTBIINX TEPPUTOPMUIL, KBApP-
TaJL

Crarbst mpefcTasier co6011 BTOPYIO 4acTh 6/10Ka 13
IByX crareil (cM. «YpOaHM3M HOBOrO BpeMeHM — "6OJIb-
mye TpoekThl: AmcrepmaM u Iletepbypr». BecTHuk
TPXIAaHCKUX MHXeHepoB, Ne4 (87)). BoisaBistroTcs sTamsr
pasBuTuA rpagocrpoutenpHoro mnpouecca B XVIII Beke
Ha BacuibeBCKOM OCTpOBe U ero 0COOEHHOCTH, a TAKKe
K/II0UeBbIe TIapaMeTPBl TOPOAICKOI cpebl. CpaBHUBAIOTCA
CTparernyeckue IOKasarem ypOaHM3ALMOHHBIX IPOEK-
TOB OCBOEHUsI HOBbIX Teppuropuii B Cankr-Iletepbypre
U B AMcTepraMe, OTMEYAETCsI Pas/iidye IPUBIEKAEMBIX
PecypcoB, UTO OTPAsUIOCh ¥ B MPOEKTHBIX KOHIIETINAX,
U B METOJYIKE Peausalin IpoeKTa.

Ta6r.: 3. Vin.: 10. Bubmuorp.: 16 Hass.

Molotkova E. G. Vasilyevsky Island variant of the
«Amsterdam» model of urbanization — forms and
methods. Vestnik grazhdanskikh inzhenerov — Bulletin of
Civil Engineers, 2021, no. 5 (88), pp. 20-31.

Keywords: forms and methods of urbanism, resource
limit, development of large territories, quarter.

The article is the second part of the block of two articles
(see the article «Urbanism of the New Era — "Big Projects":
Amsterdam and St. Petersburg» («Bulletin of Civil
Engineers» 2021, no. 4 (87)). The stages of development
and the features of the urban planning process taking place
in the XVIII century on Vasilyevsky Island, as well as the
key parameters of the urban environment of the district are
identified. The strategic indicators of urbanization projects
for the development of new territories in St. Petersburg
and in Amsterdam are compared and the difference in the
resources involved in these two cities is noted, which is
reflected in the project concepts and in the methodology
for implementing the project.

YIK 711.01/.09

DOI 10.23968/1999-5571-2021-18-5-32-39

Hanvieuna []. H., Epoxun I II. OBomonus ¢yHK-
IIIOHAIbHO-NIPOCTPAHCTBEHHOI1 opranm3anun I. Ho-
BOCHONMPCKAa B KOHTEKCTE COIMATbHO-9KOHOMMYECKMUX
npeobpasoBanmit XX - mHawama XXIBB.// BectHumk
TpaXIaHCKUX MHXeHepoB. 2021. Ne 5 (88). C. 32-39.

Kntouesvie cnosa: GpyHKIMOHAIBHO-IIPOCTPAHCTBEHHAS
opraHusamy, rpajgoobOpasyomas 6asa, OOIErOpOfCKOI
LIEHT], 9BOTIOLVA.

B crarbe oTpakeHBI pe3y/IbTaThl MCCIENOBAHMA 9BO-
oLy GyHKIMOHA/IBHO-TIPOCTPAHCTBEHHON OpraHu3a-
1y ropoga HoBonukonaescka—HoBocnbupcka B KOHTEK-
CTe BHEIIHVX Ipeobpas3oBaHuii ¢ Hauama XX [0 Hadasa
XXI BB. IIpoBesiena nepuopusanys mnpouecca 3BOMIOLNINA.
OmpeneneHbl XPOHOIOTMYECKME PAMKU U OCOOEHHOCTH
IIOCTCOBETCKOro Iepuopa. Ha ocHoBe comocraBieHus
(YHKIMOHAIPHO-IIPOCTPAHCTBEHHBIX IIPe0OpasoBaHmii B
XOJle ICTOPMYECKOTr0 PasBUTHA Y TOCTIEHIX eCATIUICTUI
BBIAB/ICHBI IIpO0/IeMbl TpafohOpMUpPOBaHNs, KOTOpBIE
BIIOCTIEACTBMYM MOTYT CTaTh OCHOBaHMeM mpu GOpMyn-
POBaHMM CTPATETMYECKUX Iie/ell ITAHVPOBAHNS HOBOCH-
OUPCKOIT TPalOCTPOUTENBHO CUCTEMBIL

Vin.: 3. bubmmorp.: 13 HasB.

Shalygina D. N., Erohin G. P Evolution of the
functional-spatial organization of the city of Novosibirsk
in the context of social-economic transformations of
the XX - early XXI centuries. Vestnik grazhdanskikh
inzhenerov - Bulletin of Civil Engineers, 2021, no. 5 (88),
pp- 32-39.

Keywords: functional-spatial organization, economic
basis of town, city center, evolution.

The paper presents the results of the study of
the  Novonikolaevsk-Novosibirsk  functional-spatial
organization evolution in the context of social-economic
transformations of the XX — early XXI centuries. There
have been determined the evolution process periods, and
the chronological framework and features of the post-
Soviet period has been specified. Based on the comparison
of functional and spatial transformations in the course of
the historical development and during the last decades, the
problems of urban development are identified which may
subsequently become the basis for formulating the strategic
goals of the Novosibirsk urban planning system.
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Kamenes V. B., Yeproix A. I, Ilonos B. M., benos B. B.
YcToiMBOCTh IIAPHUPHO-MOBIDKHO ONEPTHIX Mepdo-
PUPOBAHHBIX 060/m0YeK // BeCTHNUK IpaskIaHCKUX MHXKe-
HepoB. 2021. Ne 5 (88). C. 40-48.
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Pechepamei

Knouesvie cnosa: momornme 06ONTOYKM, OPTOTPOI-
HBI/I MaTepyas, METOJ KOHCTPYKTMBHOM aHM3OTPOININ,
HIaPHVPHO-TIO/IBIYKHOE 3aKPEIIEHNE, BBIPE3DI.

PaccmarpuBaeTcsl yCTOMUYMBOCTD ITONOTUX 0607/10Yed-
HBIX KOHCTPYKIMII IIPAMOYronbHOro IaHa. O60I04uKy
BBITIO/IHEHBI M3 OPTOTPOIHBIX KOMIIO3UTOB, LIAPHUPHO-
HOABIDKHO OIIEPTBI [0 KOHTYPY M OC/Iab/TIeHBI BRIPE3aMIL.
PagpaboraHbl ABe MaTeMaTnyeckKye Mofen fedhopMupo-
BaHMA TaKMX KOHCTPYKIMIL: C y9€TOM UCKPETHOIO BBOJA
BBIPE30B U IO METOHy KOHCTPYKTMBHOI aHM3OTPOIMIL.
ITpoBeneH pacdeT yCTOINBOCTIL 060IOUEK TPeX pasyind-
HBIX T€OMETPWIA, BBITOTHEHHBIX M3 YEThIPeX KOMITO3UIIN-
OHHBIX MaTepuanoB. TakuM 06pas3oM, BCero NCCIefoBaHo
12 xoHcTpykumii. IlokasaHo, YTO Ipy yBeNMYEHUN YMCIa
BBIPE30B Pe3Y/IbTaThl, OTydeHHbIE TI0 METONY KOHCTPYK-
TUBHOJ aHU30TPOINY, COBIAJAIOT C pe3y/IbTaTaMy, IOJTy-
YEHHBIMU NIPY IUCKPETHOM BBEIEHIY BBIPE30B.

Tabm.: 27. Vin.: 2. bubnuorp.: 16 Ha3B.

Kamenev 1. V., Chernyh A. G., Popov V. M., Belov V. V.
Stability of articulated-movable supported perforated
shells. Vestnik grazhdanskikh inzhenerov- Bulletin of
Civil Engineers, 2021, no. 5 (88), pp. 40-48.

Keywords:  shallow shells, orthotropic material,
constructive anisotropy method, articulated-movable
fixing, holes.

The article considers sloping shell structures of
rectangular design. The shells are made from orthotropic
composite materials, articulated-movable supported on
the contour, and weakened with holes. Two mathematical
models of deformation of such structures have been
developed: taking into account the discrete input of holes
and with using the constructive anisotropy method. The
shell stability calculation has been carried out, using
three different geometries of shells which were made of 4
composite materials. Thus, altogether 12 structures have
been investigated. It is shown that with an increase in the
number of holes, the results obtained by the constructive
anisotropy method coincide with the results obtained with
the discrete introduction of holes.
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Koponvkos []. M., Mameoos I1I. M. OneHka ocTarod-
HOTO pecypca HeCKOIbKNX 3JaHNUil ¥ COOPY>KeHMII Kak
equHOro 00'beKTa // BeCTHUK Ipa’kIaHCKMX MHXKEHEPOB.
2021. Ne 5 (88). C. 49-56.

Kniouesvle c7106a: 0CTaTOYHBIN pecypc, 34aHNA 1 COOPY-
JKEeHMsI, anredpa JIOTUKM, OOLNIT TOTMKO-BEPOSITHOCTHBII
METOJ], CICTeMBI THIIA <11 U3 1».

PaccmorpeHa mpo6ieMa OLIEHKM OCTaTOYHOTO pecyp-
ca 00beKTa, KOTODBII COCTOMT M3 HECKONbKUX 3JIaHUI
u coopyeHnit. IIpefcraBeHbl 4eTbIpe pasINyYHbIX IIOJ-
XOfla K PpeIIeHNI0 AHHOI MpOOIeMBI, UX HOCTOMHCTBA

¥ HEOCTATKY, 00/IacTy IpUMeHeHNs. B paMKax ZaHHBIX
IOIXOJ0B MOXKHO JICIIO/Ib30BAaTh METOJ IHPSMOTO Iepe-
6opa, KOMOMHATOPHBINI MeTOf, anrebpy JTOrMKY, OOt
JIOTHKO-BEPOSITHOCTHBIII METOf|. ABTOpamm pa3paboTaHb
Ba BO3MOXKHBIX BAPMAHTa PacdeTa OCTATOYHOTO pecypca
JAHHBIX OOBEKTOB C MCIIO/Ib30BaHVEM OOIIErO JIOTVIKO-
BEPOATHOCTHOTO MeToia. lIpemnokeHo paspabaTbiBaTh
METOfMKY pacdyeTa OCTaTOYHOrO pecypca NOfOOHBIX
00BEKTOB IIeper IpOBefeHneM 06CIenoBaHysI. YKa3aHbl
OCHOBHBIE ITYHKTBI, KOTOpbIe 00513aTe/IbHO [JO/DKHBI ObITH
IPOIIVICAHBI B Pa3pabOTAHHOI METOMNUKE.
Wn.: 4. bBubnuorp.: 14 Hass.

Korolkov D. I, Mamedov Sh. M. Assessment of the
residual resource of several buildings and structures
as a unified object. Vestnik grazhdanskikh inzhenerov -
Bulletin of Civil Engineers, 2021, no. 5 (88), pp. 49-56.

Keywords: residual resource, buildings and structures,
algebra of logic, general logical-probabilistic method,
systems of the «m out of n» type.

In this article, the authors raises the problem of
assessing the residual resource of an object consisting of
several buildings and structures. Four different approaches
to solving this problem are presented. The advantages and
disadvantages of them are considered, and the application
areas of these approaches are indicated. Within the
framework of these approaches, one can use the direct
enumeration method, the combinatorial method, the
algebra of logic, and the general logical-probabilistic
method. The authors has developed two possible options
for calculating the residual resource of these objects using
the general logical-probabilistic method. It is proposed
to develop a methodology for calculating the residual life
of such objects before conducting a survey. The authors
indicates the main points that must be included in the
developed methodology.

YIK 624.012.45.04
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IJeemxos C. B. IIporHosumpoBaHue NPOYHOCTU TH-
JKeTIoro GeTOHa B YCIOBMAX JBYXOCHOTO CKATHA C pac-
TS)KeHNeM II0 pe3ynbTaTaM MofenIupoBaHus // BectHuk
TPaXK/IAaHCKUX MH>KeHepoB. 2021. Ne 5 (88). C. 57-62.

Kntouesvie cnosa: Teopms HpOTeKaHMA, AVCKPETHAA
pelleTKa, CrydaliHas BeMUMHA, S/E€MEHTBl CTPYKTYPHI,
IapaMeTpuyecKyie TOUKH, IBYXOCHOe CKaTue, IByXOCHOe
pacTsKeHMe, HallpsDKeHNA pacTsHKeHNA U COKaTHA.

[TpuBO#ATCA JaHHBIE 110 Pe3y/IbTaTaM MOJEINPOBAHNA
IPOYHOCTHBIX CBOICTB GETOHA IIPU IBYXOCHOM CXKATUN
¢ pacTsbKeHMeM. Mopenb paspaboTaHa Ha OCHOBe aHaJIN-
3a 3a/1la4 Teopuy IpoTeKaHuA. [IpouHOCTD y3/10B pemret-
K oIlpefiefieHa IO pe3y/lbTaTaM OffHOOCHBIX MCIIbITaHUIA
0eTOHa CKMMAIOIIEH HATPY3KO. OIeMEHTBI CTPYKTYpBI
MOJIEIMPYIOTCA CTy4aliHbIMM BETMUMHAMY, PACIIpesiesieH-
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HBIMI T10 HOPMA/JIbHOMY 3aKOHY pacIipefeneHus. VI3 aHa-
JTM3a MOJE/IM TIPEACTAB/IEHbl Pe3y/IbTAThI, YKasbIBAOLI{Ie
Ha BJIVsIHIIE TIOPSIAKA IIPUJIOXKEHNISI HATPY30K Pas3InIHOrO
3HAKA HAa KOHEYHBIe Pe3y/IbTaThl. BBIIONHEHO cpaBHEHNE
Pe3y/bTaTOB MOJEMMPOBAHNS C 9KCIEPUMEHTAIbHBIMU
JaHHBIMIL.

Tabm.: 2. Vin.: 5. Bubnuorp.: 4 Ha3B.

Tsvetkov S. V. Forecasting the strength of heavy
concrete under conditions of biaxial compression with
tension according to the results of modeling. Vestnik
grazhdanskikh inzhenerov — Bulletin of Civil Engineers,
2021, no. 5 (88), pp. 57-62.

Keywords: theory of percolation, discrete lattice, random
variable, structural elements, parametric points, biaxial
compression, biaxial tension, tension and compression
stresses.

The article presents data on the results of modeling the
strength properties of concrete under biaxial compression
with tension. The model is developed on the basis of the
analysis of the problems theory of percolation. The strength
of the lattice nodes is determined by the results of unixial
tests of concrete under compressive load. The elements of
the structure are modeled by random variables distributed
according to the normal distribution law. From the analysis
of the model, there are presented the results indicating the
influence of the order of applying the loads of different signs
on the final results. The simulation results are compared
with experimental data.

VIIK 624.071
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Ivibaxun C. B., ITmochun M. I, 3omos A. H. Baus-
HUe BbIPe30B B ININTaX 6e30nmany6ouyHoro ¢popmMoBaHmsa
HA VX HECYIIYI0 CIIOCOGHOCTD // BeCTHMK rpaskjaHCKUX
mHKeHepoB. 2021. Ne 5 (88). C. 63-69.

Kntouesvie crioea: ImycTOTHBIE INTUTHI 6€3011a/Ty60YHOTO
bopMoBaHNMs, YNCIEHHOE MOTeNMpPOBaHNe, HeCylas CIo-
COOHOCTD.

[IpyBenieHBI pe3y/nbTaThl MCIBITAHUIT IUTUTHI Ge3oIa-
nybouHoro ¢opmoBanus (wmmtel I1B) Ha mpoYHOCTDH
¥ YVCTIEHHOTO VMCC/IEOBAHMSI KOHEYHODTIEMEHTHOI MOJe-
JM JaHHOU IMTHL IloKasaHO, 4TO IIpK YITIOBOM BBIpe3e
B wmte [IB cHyDKaeTcs ee Hecylas CIIOCOOHOCTD M Me-
HAETCSA XapakTep paspyiueHys. JacTuuHas KOMIEHCAIA
CHIDKEHIS HeCylleil CIIOCOOHOCTM IUINTBI C TaKUM BbI-
Pe3oM MOXeT OBITb JOCTUTHYTA IIyTeM CHIDKEHIS BeJu-
YVHBI IIPeIBAPUTEIBHOIO HAIPsDKEHNA 00pe3aeMbIX IpH
¢dbopMupoBaHMM BbIpe3a apMaTYPHBIX CTep)KHell 1u6o
HepepacipefieNieHieM apMaTyphbl 110 MOIePeIHOMY cede-
HMIO TI/TUTBI.

Von.: 6. Bubmmorp.: 8 HasB.

Tsybakin S. V., Plyusnin M. G., Zotov A. N. The
influence of cutouts in slabs of formwork-free molding
on their load-bearing capacity. Vestnik grazhdanskikh
inzhenerov - Bulletin of Civil Engineers, 2021, no. 5 (88),
pp- 63-69.

Keywords: hollow-core slabs of formwork-free molding,
numerical simulation, load bearing capacity.

The paper presents the results of testing the slab of
formwork-free molding (PB slab) for strength, as well as
numerical study of the finite element model of this slab.
It is shown that with an angular cutout in the PB slab, its
load bearing capacity decreases and the nature of fracture
changes. Partial compensation for the load-bearing
capacity reduction of the slab with such a cutout can be
achieved by reducing the pre-stressing reinforcement value
of reinforcement rods cut oft during the formation of the
cutout, or by redistributing the reinforcement along the
cross-section of the slab.

VK 624:042.12
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Xanyxos X. M. K pacueTy TOHKOCTEHHBIX 000/T0Y€eK
Ha TNPOYHOCTD // BeCTHUK TpaKHAHCKUX WH)KEHEepOB.
2021. Ne 5 (88). C. 70-76.

Kniouesvie cnosa: rumnotesa IJIOCKUX cedeHUil, 6e3Mo-
MEHTHas TEOPUA TOHKUX 00O0JI0YeK, MPOYHOCTh CTEHKU
IVIMHAPUYECKOI, KOHMYECKOI U MIapoBoit 060/104eK, 3a-
KoH Ilackanma M rmapoTeXHNYeCKuii MapajoKc, BHYTPEH-
HUI ¥ BHEIIHUI 00BEM XXUKOCTM, HOIPAaBOYHbIE KO3(-
(ULIMEHTDI, YMEeHbIIeHe TOIIIVHBI CTEHKIL.

Ha ocHoBe anaim3a 3akoHa Ilackana u rugporexHmye-
CKOTO IapajjoKca IPUMEHNUTENIbHO K BePTUKATbHBIM IV-
JVHAPWYECKNM, KOHIMYECKMM U MIApPOBBIM pe3epByapaM,
Ha OCHOBE I'MIIOTe3bl IVIOCKVX CeYeHMIt 110 6e3MOMEHTHO
TEOpUM TOHKUX 00O0/IOYeK fieaeTcs CIefyolee Mpeiio-
KeHJe: TaBJ/IeHyie Ha CTeHKY 110 TUIIOTe3e IIOCKIX CedeHNI
IIPOU3BOJUTCS HE BCEI MACCON KUIKOCTH, OTPAaHNYEHHON
ee BBICOTOJI U IUIOIIA/b0, @ TOJIBKO KOJIBLEBOI 000/10Y-
KOI1, ypaBHOBEIIEHHOI BHYTPEHHUM 00BEMOM >KUIKOCTH.
Ha ocHoBaHum sToro B popmyse pacyeTa MPOIHOCTH CTe-
HOK pe3epByapoB IIPedIIoNaraeTcsl BBefeHe IIONIPaBOY-
HBIX Koa(duiyeHToB. B crydae skcIepuMeHTaIbHOTO
HOATBEP)KAEHM MNAaHHBIX IPENNONIOXKEHUI OXMUAeTCsA
9KoHOMU4eckuit 3¢ deKT B Hambomee MeTaZIOEMKOI OT-
pacy MPOMBIIIIEHHOCTY — Pe3epByapOCTPOCHNN U eM-
KOCTHOM 000pPYZOBaHNIL

Vin.: 5. Bubmmorp.: 10 HasB.

Khanukhov Kh. M. Regarding the strength calculation
of thin-walled shells. Vestnik grazhdanskikh inzhenerov -
Bulletin of Civil Engineers, 2021, no. 5 (88), pp. 70-76.

Keywords: hypothesis of flat sections, membrane
theory of thin-walled shells, the wall strength of vertical
cylindrical, conical and spherical shells, Pascal's law and
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the hydraulic paradox, internal and external volume of the
liquid, correcting coeflicients, reduction of the shell wall
thickness.

Based on the analysis of Pascal's law and the hydraulic
paradox applied to vertical cylindrical, conical and spherical
tanks, as well as using the hypothesis of flat sections
according to the membrane theory of thin-walled shells,
the author makes the following proposal: the pressure on
the shell wall, according to the hypothesis of flat sections, is
not produced by the entire mass of the liquid, limited by its
height and area, but only by an annular shell balanced by the
internal volume of the liquid. On this basis, in the formula
for calculating the strength of the tank walls, correcting
coeflicients are supposed to be introduced. In case of these
assumptions being confirmed through testing, an economic
effect is expected in the most metal-intensive industry,
namely, in tank construction and capacitive equipment.

YIK 624.131
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Caxapos V. V., Boiimenxo II. B. OnpIT IpuMeHeHN
TOBEPXHOCTHBIX (YHAAMEHTOB I KAPKaCHOTO 3JaHA
B okpecTHOCTAX CaHkr-IleTepOypra// BecTHux rpax-
IaHCKMX MHXeHepoB. 2021. Ne 5 (88). C. 77-83.

Kntouesvie cn06a: 0OBepXHOCTHBIN (PyHAAMEHT, pabo-
THI B 3MIMHe€E BPeM:, MOPO3HOE ITy4eHIe.

V3n0>xeH OIBIT BO3BEMIEHN 3[JAHUA Ha IIOBEPXHOCT-
HbIX (PyHIaMeHTax B 3uMHee BpeMst. OIpenensninuch TeM-
IIepaTypbl B OCHOBAHNN, CJIOKEHHOM ITYYVHUCTBIMMU IPYH-
TaMy, a TaKKe IepeMelleHusA (QYHZAMEHTOB B TedeHMUe
3MIMHETO TIepyofia. BLIIIOTHEHbI pacyeThl TeMIIepaTypPHbIX
noseit u feopMaIuil IydeHns ¢ IMOMOIIBI0 IPOrpaMMBbl
Termoground. TlokasaHo, 4T0, HeCMOTPS Ha OTHOCHUTE/Ib-
HO 607IbLIYI0 IIYOMHY IPOMep3aHMs TPYHTOB OCHOBAHIUA,
MaKcHMaJbHbIe lepeMeleHVst QYHIaMEHTOB He IPEeBBICH-
7 7 MM, 4TO BIIOJIHE JONYCTVMO /I KaPKACHOTO 3TaHMA.

Vn.: 6. bubmorp.: 12 HasB.

Sakharov I 1, Voitenko P. V. Experience in the
application of surface foundations for a frame building
in the vicinity of St. Petersburg. Vestnik grazhdanskikh
inzhenerov - Bulletin of Civil Engineers, 2021, no. 5 (88),
pp. 77-83.

Keywords: surface foundation, work in winter period,
frost heaving.

The article presents the experience of constructing
buildings on surface foundations in winter season. Within
the frames of the investigation, there were evaluated
temperatures in the base composed of heaving soils, as well
as foundation displacements during the winter period. There
have been were performed calculations of temperature
fields and soil heaving deformation using the Termoground
program. It is shown that despite the relatively big depth of
the base soil freezing, the maximum displacements of the

foundations did not exceed 7 mm, which is quite acceptable
for a frame building.
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Esmtixos C. A., Konueoarnues JI. M., Tununun FO. V.
HMccnemoBaHne TeXHONOTMM BO3BeeHNIA KapKacHO-
TIAaHEeTbHBIX Y MOJY/IbHBIX 3JaHNii B ApKTHKe // BecTHMK
IpaXIaHCKUX MHXeHepoB. 2021. Ne 5 (88). C. 84-94.

Knioueevle cno6a: TeXHONOTHSA, BO3BeJEeHME 3[AHMNIL,
BeYHasdA Mep3/IoTa, HU3KaA TeMIepaTypa, BEeTPbl, KOpPOT-
KOe€ JIeTO, YIA/IEHHOCTD, JIeTKNe CTajIbHble KOHCTPYKLNN,
OBICTpOe BO3BeeHMe, KapKAaCHO-TIaHe/IbHAs TEXHONIOINA,
O/IOK-MOZRY/b, ONOK-KOHTelHep, TpaHcopMupyeMble
6/10K-MOT Y.

Bpi6op TexHONMOTMM BO3BeIeHMA 3[AHUII B apKTUYe-
CKJX YCTIOBUSAX 0OYCIIOBJIEH BYMs BaKHBIMM (paKTOpamu:
YIIaTIeHHOCTBIO 06'bEKTOB U KOPOTKUM TIePHOJIOM JIETHETO
Ce30Ha, YTO AKTYa/IM3MpPyeT MPOOIeMy CHIDKEHUS Mac-
Cbl KOHCTPYKLWII M COKpAIleHUA IIPOfO/DKNUTEIbHOCTH
crpourensctBa. K HasBaHHBIM (hakTOpaM HoOaBiseTcs
BeYHas Mep3/IoTa, CH/IbHbIe BETPhl M HU3KME TeMIlepa-
TYpBL. OTHU YCIOBUS CTPOUTENbCTBA OOYC/IOBINMBAIOT He-
06XOf{IMOCTb MTPUMEHEHNsI CTPOUTE/ILHBIX TEXHOIOTHI 1
00 bEeMHO-IITAaHMPOBOYHBIX PEIIeHNiI Ha IX OCHOBE C JIC-
HIO/Ib30BAHMEM JIETKMX MeTa//IMYeCKUX KOHCTPYKLUI 1
MMHEPATIOBAaTHBIX IINT, a TAKXKe CJIOMCTBIX IAaHeIell TuIa
«COHABNY». YHUDUIMPOBAHHAS HOMEHK/IATYPA, KOMIIAKT-
HOCTb V1 OTHOCUTE/IbHASI JIETKOCTD IeTasIell 00eCIednBaioT
BBICOKYIO 3(QeKTMBHOCTb CTPOUTEILCTBA Ha ya/IeHHBIX
TepputopuAx ApkTiuyeckoit 3oHbI P®. Ilepsbiit akcriepu-
MEHTA/IbHBII OIBIT CTPOUTENbCTBA B APKTUKe IOKa3al
He TONbKO KOM(MOPTHOCTD OOBEMHO-IUIAHUPOBOYHBIX
PeLIeHNIT, HO M TeXHOJIOIMYHOCTb BO3BEHEHMs HEeCYIX
M OTPaXKJAIONIMX KOHCTPYKIMI BO3BOAMMBIX SKVIUIITHO-
aQfIMUHUCTPATUBHBIX KOMIUIEKCOB THUMA «APKTUYECKUI
TPWINCTHUK». PaccMoTpeHa 6710K-MORY/IbHASI TEXHOJO-
IUA BO3BEMIEHN KOPIYCOB OOWIEXMUTNA B IOcenke Tuk-
cn (SIkyTws), a TakKe TeXHOTOTHA BO3BEIEHUS 3JIaHUI
IPOU3BOJICTBEHHO-TIOTYICTUYECKOTO KOMIUIEKCa «ApXaH-
Te/IbCK», IOCTPOEHHBIX C JICIIONb30BAHMeM JIETKIX CTajlb-
HBIX KOHCTPYKIWII, IIaHe/Mell THUIIA «COHABUY» U OPYIUX
OBICTPOBO3BOAMMBIX KOHCTpyKLmit. ITpoBemeHo cpaBHe-
HIe OBICTPOBO3BOJVMBIX CTPOUTEIBHBIX CHCTEM MO KPU-
TEpPUI0 TeXHOJIOTMYHOCTI. IIpemiokeHbl NMPUHIMINMAIID-
Hble pelleHVs 110 COBEPIIEHCTBOBAHUIO TEXHOIOIMI BO3-
BeleHNA 3[aHWI1 B aPKTUYECKMX YCTOBUAX.

Tabm.: 6. Vin.: 11. bubmuorp.: 16 Ha3s.

Evtyukov S. A., Kolchedantsev L. M., Tilinin Yu. L
Research of the construction technology of frame-
panel and modular buildings in the Arctic zone. Vestnik
grazhdanskikh inzhenerov - Bulletin of Civil Engineers,
2021, no. 5 (88), pp. 84-94.
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Keywords: technology, construction of buildings,
permafrost, low temperature, winds, short summer,
remoteness, light steel structures, fast construction,
frame-panel technology, block-module, block-container,
transformable block-modules.

Choosing the technology for the construction of
buildings in the Arctic conditions is stipulated by two
important factors, namely, the remoteness of the facilities
and the short period of the summer season, which actualizes
the problem of reducing the mass of structures and making
shorter the construction work duration. In addition, one
should keep in mind other important factors, such as
permafrost, strong winds and low temperatures. Such
conditions of construction necessitate the use of building
technologies and space-planning solutions using light metal
structures and mineral wool slabs, as well as sandwich-type
laminated panels. The unified nomenclature, compactness
and relative lightness of the parts ensure high efficiency of
construction in the remote territories of the Arctic zone of
the Russian Federation. The first experimental construction
experience in the Arctic has shown not only the comfort
of space-planning solutions, but also the manufacturability
of installation of load-bearing and enclosing structures
of the erected residential and administrative complexes
of the Arctic Trefoil type. The block-modular technology
for the construction of dormitory buildings in the village
of Tiksi (Yakutia), as well as the technology for the
construction of buildings of the production and logistics
complex «Arkhangelsk», erected using light steel structures,
sandwich type panels and other pre-fabricated structures.
A comparison analysis of pre-fabricated building systems
according to the criterion of manufacturability has been
carried out. There are proposed some fundamental
solutions aimed at improving the installation technology of
buildings in the Arctic conditions.

YIK 539.4

DOI 10.23968/1999-5571-2021-18-5-95-101

Mompvines P. B., Kapnywxun A. C. IlyTn coxpamennsa
CPOKOB WTOTOBOJI IPOBEPKY, MPOBOJVMOII OpraHaMmu
TOCYJapCTBEHHOTO CTPOUTENBHOIO HAJ30pa, Ha IpU-
Mepe 3apyOeXHBIX IOAXOMOB // BeCTHMK Ipa’kmaHCKUX
nHKeHepos. 2021. Ne 5 (88). C. 95-101.

Kntouesvle cn06a: TOCyHapCTBEHHBIN CTPOUTEIbHbIN
Haji30p, KOHTposb, VICO, crienanbHas MHCIIEKINA, pas-
pelIeHye, CBUAETENbCTBO, IPYEeMO-CIATOYHAs IOKYMEHTa-
IS, UTOTOBAs IIPOBEPKa.

[TpoBeseH CpaBHUTENbHBI aHAIN3 OTEYECTBEHHOI
U 3apyOEKHOIT CHCTEM OCYIIECTB/ICHNsI TOCY[APCTBEHHO-
TO Hafj30pa B CTPOUTENILCTBE. BBIABICHDBI OTIMYUTE/TLHBIE
0COOEHHOCTM B IPUHIUIIAX pabOTBI TOCYHAPCTBEHHOTO
Hajsopa. Llenb mccemoBaHusA COCTOUT B MUHMMU3ALVIN
OI0POKPATIMYECKIUX IIPOLIEAYP Ha 3TAIle UTOTOBOI IIPOBEP-
KI1, OCYIIECTB/IAeMO}l TOCYJapCTBEHHBIM CTPOUTETbHBIM

HagsopoM. JlaHbl peKOMeHJalMM MO ONTUMMU3ALUN CO-
cTaBa IIPMEMO-CIATOYHONM JoKyMmeHTauuu. Ilpenmaraerca
YAy4dIIUTb HOpMBI CTaTby 39 DemepanbHOrO 3aKOHa OT
30.12.2009 Ne 384-D3 B yacTy nepefadyl Ha TEXHIYECKOTO
3aKa34MKa OTBETCTBEHHOCTH 32 IMOATBEP)KeHIE COOTBET-
CTB 3aBEPIIEHHOTO CTPONUTEIbCTBOM 00'beKTa TeXHIYe-
CKMM peIJIaMEeHTaM U IIPOEKTY C Bblfjadyell CBUIETENbCTB
0 COOTBETCTBUIL.
Ta6m.: 1. Vin.: 2. bubmmorp.: 15 HasB.

Motylev R. V., Karpushkin A. S. Ways of reducing
the time of the final inspection carried out by the state
construction supervision authority on the example of
foreign approaches. Vestnik grazhdanskikh inzhenerov -
Bulletin of Civil Engineers, 2021, no. 5 (88), pp. 95-101.

Keywords: state construction supervision, control,
ISO, special inspection, permit, certificate, acceptance
documentation, final inspection.

The article presents the results of the comparative
analysis which has been carried out of domestic and foreign
systems of state supervision in construction. Distinctive
features in the principles of the state supervision authority's
work are revealed. The purpose of the study is to minimize
bureaucratic procedures at the stage of the final inspection
carried out by the state construction supervision.
Recommendations for optimizing the composition of the
acceptance documentation are given. It is proposed to
amend Article 39 of Federal Law No. 384-FZ of December
30, 2009, regarding the transfer of responsibility for
confirming compliance of the completed construction
facility with technical regulations and the project to the
technical customer, with the issuance of certificates of
compliance.

YIK 694
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Axmemos []. A., Ilyxapenxo IO. B., Poom E. H., Axa-
aanos C. b. BuussHue MeIKOMCIepCHBIX HAaIlOTHUTeTIel
13 TEXHOT€HHBIX OTXO[[OB ¥ HM3KOMOAYIbHOTO $pubpo-
BOIOKHA Ha YAOOOYKIagbIBAeMOCTb CaMOYIUIOTHAIO-
myxcs 6eToHOB // BeCTHMK TpaXHaHCKMX MH)XEHEPOB.
2021. Ne 5 (88). C. 102-108.

Kniouesvle cn06a: caMOYIUIOTHsIIOLIMECsT OETOHBI, Ha-
60p npounocty, pubpoapmmpoBaHue.

B craTbe MpMBORATCA MCCIENOBAHUA HEPCIEKTUBHO-
ro MaTepyana B CTPOMTENIbHON MHAycTpuu Pecry6muku
Kasaxcran — camoymnotHstoierocst 6etona (CYB). Vc-
CTIeIOBA/INCDH TaKye BaXKHbIe (PUSMKO-TEXHIIECKIe Mapa-
METpBI, KaK YE000YK/Ia/IbIBaeMOCTb, COXPAHAEMOCTD I Ha-
60p IPOYHOCTY B paHHMeE CPOKY TBepaeHus. [lonydeHHble
TaHHbIE TI0OKa3aHbI B CBOJJHBIX TAONMNI[AX, IPVBEIeHA MaTe-
MaTmn4decKas MOJE/b, CleTaHbl 0600ILAOIIE BHIBOMDL.

Ta6yr.: 8. Vin.: 1. Bubmuorp.: 6 Ha3s.
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Akhmetov D. A., Pukharenko Yu. V., Root Ye. N.,
Akhazhanov S. B. The effect of fine aggregates produced
from anthropogenic waste and low-modulus fiber on the
workability of self-compacting concrete (SCC). Vestnik
grazhdanskikh inzhenerov - Bulletin of Civil Engineers,
2021, no. 5 (88), pp. 102-108.

Keywords: self-compacting concretes, gain in strength,
fiber-reinforcement.

This article gives information about the research of
the new promising material in construction industry of
the Republic of Kazakhstan, namely, self-compacting
concrete (SCC). We have studied such important physical
and technical properties as workability, durability, gain in
strength in the early stages of concrete hardening. The data
obtained are presented in summary tables, a mathematical
model is given, generalizing conclusions are made.

YIK 69
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Masnesa K. IO., Kono6osa E. B., Cudoposa A. C., Map-
koea K. A., Cmaposepos B. [I. IIpo6nembl GyHKIIOHM-
POBaHUA M MePCHEKTUBbI PAa3sBUTUA CEPTUDUKAIN B
CTpouTenbCcTBe // BeCTHMK TpaKHaHCKUX MHYKEHEpOB.
2021. Ne 5 (88). C. 109-118.

Kniouesvle cnoea: TexHudeckoe perynupoBaHue, INOf-
TBEP)KIIEHNEe COOTBETCTBUA, CepTU(UKAINA B CTPOUTEND-
CTBe, 0bs3aTeNbHas cepTU(UKALNA, CUCTEMA JOOPOBOIb-
HOIT cepTuuKaImmn.

ITpencTaBieH 0630p COCTOAHNA PhIHKA 065A3aTeMbHON
1 OOPOBOIBHOL cepTU(UKALMY B CTPOUTENIBCTBE Ha TEP-
purtopuu Poccuiickoit @emepanny. O603HaUeHbI KTI0Ue-
Bble HepaspellleHHble IPOOIeMbl HEMCTBYIOIINX CUCTEM
MIOATBEP>KIEHNA COOTBeTCTBMA. Ha ocHOBe mpoBefieHHOTOo
aHa/IM3a IPeJIOXKeHbl MEXaHM3MBI Y IIYTY UX pelIeHNs,
KOTOpbIe MOTYT CIHOCOOGCTBOBaTh BOCCTAHOBJIEHUIO [IO-
Bepusl K CrcTeMaM JOOPOBOIBHOI cepTudUKALMM KaK y
AKTUBHBIX YYACTHUKOB PBIHKA, TAK U Y PSIOBBIX HOTPeOH-
Teleil 00BeKTOB CepTUDUKALVIN.

Vin.: 1. Bubmmorp.: 16 HasB.

Mazneva K. Yu., Zholobova E. V., Sidorova A. S.,
Markova K. A., Staroverov V. D. Problems of functioning
and prospects for the development of certification
in construction. Vestnik grazhdanskikh inzhenerov -
Bulletin of Civil Engineers, 2021, no. 5 (88), pp. 109-118.

Keywords: technical regulation, conformity assessment,
certification in construction, mandatory certification,
voluntary certification system.

Thearticle presents an overview of the state of the market
of mandatory and voluntary certification in construction on
the territory of the Russian Federation. The key unresolved
problems of the existing conformity assessment systems
are identified. Based on the analysis carried out, there are
proposed some mechanisms and ways of solving these

problems, which would help restoring trust in voluntary
certification systems among both active market participants
and ordinary consumers of certification objects.

VIIK 666.972; 532.135
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Xpenos I. M., Moposos B. M., JKasoponkos M. J1.,
Ilemposa T. M. Ponp 3anomHurenrs B GpopMUPOBAHUK
IIACTUYECKIX CBOICTB OETOHHBIX cMeceit // BecTHuk
TPaXIAaHCKUX MHXeHepoB. 2021. Ne 5 (88). C. 119-125.

Kniouesvie cnosa: 6eTOHHAS CMeCh, PEOTIOTHS, IACTIY-
HOCTB, TIpefieTbHasA PACTKMMOCTD, 3aTI0/THUTENb.

HMccnenyeTcs BMssHME 3alIOTHUTENA HA IVIACTMYHOCTD
OeTOHHBIX CMeceit, ICIIO/Ib3YeMBbIX TIPJ HeIIPepPbIBHOM 6e3-
omany6ouHoM popmosanui. [IpuBeneH 0630p CyIecTBY-
TOIIVIX IIPEICTABJICHNUII O BJIAHUY 3aIIOTTHNUTELA Ha PEOJIo-
IUMI0 CMecel U 00 MX IJIACTUYECKUX CBOVICTBAX, OIMCAHE
UCTIONb3yeMbIX MaTe€pUasoB U METOAMK, SKCIIePYMEeHTa I
aHa/IM3 TIOMYy4YEHHBIX Pe3yIbTaTOB. OKCIIEPUMEHTA/TbHO
YCTAHOBJIEHBI [jBa ME€XaHM3Ma BJIVIAHMA 3alIOTHUTENA Ha
IUIACTUYHOCTDb OETOHHOIT CMecH. 3a cYeT copOLMu BOJIBI 13
LJeMEHTHOTO TeCTa 3aII0JTHUTE/Ib IIPY JII000i1 CBOETl 00BeM-
HOJT KOHI[eHTpallM} CHIDKAeT ero MpeleNbHYI0 PacTaKu-
MOCTb U, KaK C/IefICTBIE, INIACTUYHOCTD BCell cmecu. I1pn
IpeBbllIeHN 00beMHOI o 41 % 3alloNHUTEND ele U
OTOIIAeT B JIOCTAaTOYHOM CTeleHU IJIACTUYHBII KOMIIO-
HEHT CMeCH — IIeMeHTHOe TeCTO, TeM CAMBbIM CHIDKas IIpe-
Te/bHYI0 PaCTSDKMMOCTD CMECH, YTO YCHM/IMBAET BIIVIAHME
OT OCYLIEHM TeCTa.

Ta6m.: 3. Vin.: 2. Bubmmorp.: 15 HasB.

Khrenov G. M., Morozov V. I, Zhavoronkov M. L,
Petrova T. M. The role of the aggregate in the formation
of the plastic properties of concrete mixtures. Vestnik
grazhdanskikh inzhenerov - Bulletin of Civil Engineers,
2021, no. 5 (88), pp. 119-125.

Keywords: concrete mix, rheology, plasticity, ultimate
tensibility, aggregate.

The article presents the results of the research aimed at
identifying the influence of the aggregate on the plasticity
of concrete mixtures used in formless molding. The authors
provide a brief overview of the existing concepts regarding
the effect of the aggregate on the rheology of mixtures and
their plastic properties. There is offered a description of the
materials and techniques used, as well as the experiment
and analysis of the results obtained. There have been
experimentally established two mechanisms of the influence
of the aggregate on the plasticity of the concrete mixture.
Due to the sorption of water from the cement paste, the
aggregate, at any of its volumetric concentrations, reduces
its ultimate tensibility and, as a consequence, the plasticity
of the entire mixture. When the volume fraction of 41 % is
exceeded, the aggregate also depletes the sufficiently plastic
component of the mixture — cement paste — thereby
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reducing the ultimate tensibility of the mixture, which
enhances the effect of drying the paste.

YIK 628.854.001.572
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Anuykosa E. A. OnipeneneHne CKOpocCTeii MCTedeHNA
BO3/IyXa M3 BEHTINAXTHI TEIIOTO YepAgaKa MHOTO3TaXK-
HOTO >KIIOTO 3JaHNA IIPU PasHbIX HAYaTbHBIX YCTOBU-
X // BeCTHUMK IpaKFaHCKMX MHD>KeHepoB. 2021. Ne 5 (88).
C. 126-129.

Kniouesvie cnosa: Temblil Yepfiak, eCTeCTBEHHAs! BEeH-
TIIANMNS, MaTeMaTI9eCKOe MOZIE/TPOBAHIE.

YcmoBys KCIUTyaTaliy TeIIOro Yepfiaka Kak sJieMeH-
Ta €CTECTBEHHOJ BEHTWIALMY MHOTOITa)KHOTO >KVJIOTO
3IaHVsI OKa3bIBAIOT BINsIHME Ha 9D (EKTUBHOCTh pabOThI
BCell BEHTU/ISALIMOHHON CUCTEMBI, a TaK)XXe Ha COCTOsIHUE
OTpaKZAIOMIMX KOHCTPYKIWIL VI3ydeHne pacmpepneneHus
IapaMeTPOB MUKPOK/IMMATa B €ro 00beMe JacT BO3MOX-
HOCTb 60sTee TIOTTHOM OLIEHKM MPOMCXOASIINX IIPOLIECCOB.
[TpuBenen pesynbraT pacdeTa CKOPOCTV MCTEYEHNS BO3-
TyXa 13 BEHTIIAXTHI TEIJIOTO YepAaka MeTOIOM MaTeMaT-
YeCKOTO MOJIEe/IVIPOBAHUA.

Tabm.: 1. Vin.: 2. Bubnuorp.: 4 Ha3B.

Anshukova E. A. Determination of the speed of air
outflow from the ventilation shaft of the warm attic of a
multi-storey residential building under different initial
conditions. Vestnik grazhdanskikh inzhenerov - Bulletin
of Civil Engineers, 2021, no. 5 (88), pp. 126-129.

Keywords: warm attic, natural ventilation, mathematical
modeling.

The operating conditions of a warm attic as an element
of natural ventilation of a multi-storey residential building
have an impact on the efliciency of the entire ventilation
system performance, as well as on the condition of the
enclosing structures. The study of the distribution of
microclimate parameters in its volume makes it possible
to more fully assess the ongoing processes. The result of
calculating the rate of air outflow from the ventilation shaft
of a warm attic by mathematical modeling is provided.
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Ilyxxan B. A., Anucumos C. M., Ilxaposckuii A. JL,
Ivieanxos A. B. MopenpoBaHue BEeHTUISAIUN >KIIBIX
TIOMeleHUIi ¢ mofadeli IPUTOYHOIO BO3JyXa yepes3 pe-
TynupyeMble OKOHHbIE CTBOPKI // BeCTHMK IpayKTaHCKUX
uHKeHepoB. 2021. Ne 5 (88). C. 130-136.

Kntouegvle cnosa: BEHTWIALMA, >KUJIble TTOMEIIEHN,
OKHa, TeMIlepaTypHbIe MOJIA.

PaccMmaTpuBalOTCA CHCTEMBI €CTeCTBEHHON TPUTOYHO-
BBITSDKHOI BEHTWIALMM SKU/IBIX TIOMEIIEeHNI ¢ mofavert
BO37lyXa 4epe3 KOHCTPYKUMM OKOH. OCHOBHOe BHUMAaHIE
yHe/eHO Tofjaye BO3TyXa IIPM OTKPbIBAHMY OKHA HAKJIO-

HOM CTBOPKU U Iapajyie/IbHBIM CMeIIeHUEeM CTBOPKMU OT
pambl ¢ ob6pasoBaHueM mieiy (IPOBETpUBaHME HOMeLle-
Hust). [IprBeeHbl JaHHBIE MCCIENOBAHNIT CKOPOCTHBIX 1
TeMIIepaTypHBIX IOJell B 0ObeMe IIOMEIeHNs, a TakoKe
M3MEeHeHNe TeMIIepaTypbl BHYTPEHHET0 BO3ZyXa IIPK IIPO-
BeTPMBaHMM MOMeLleHNs1 Ipu paboramuieM 1 Hepabo-
TAWIeM OTONMTENbHOM mpubope. VccnenoBaHa momada
BO3[yXa Mapa/UIe/IbHbIM CMeIeHNeM CTBOPKM OT PaMbl C
obpasoBaHMeM ILeNN B JKMIBIX MOMELeHNUAX KBapTHUP C
MICIIOZIb30BAHMEM OTONMTEIbHBIX KOHBEKTOPOB. Vccre-
IOBAHO pacIperie/ieHIie TOTOKOB BO3/IyXa B IIOMEIIEHNIX
C WUCIIONb30BaHMEM TUpOfMHaMIdecKoro makera STAR-
CCM-+. YcraHOBKa B >KUJIBIX 3[AHUAX OKOHHBIX OIOKOB C
dyHKLMeI! TapaIeNbHOTO CMEIeHNs CTBOPKI [IO3BOISIET
obecreunTh HOPMATUBHBII BO3AYXO0OMEH B IOMeIIeHN-
s1x 6€3 MpYMeHEHN CIIel{a/IbHbIX IIPUTOYHBIX YCTPOIICTB.
B 3aKpbITOM COCTOAHUM OKOHHBIN 670K COOTBETCTBYET
HOPMAaTMBHBIM TPeOOBAHVISIM 10 COMPOTUBIICHNIO TeIIO-
nepepaye 11 3BYKOM3OTISILIUIL.
Vn.: 6. Bubmmorp.: 12 Hass.

Pukhkal V. A., Anisimov S. M., Shkarovsky A. L.,
Tsygankov A. V. Modeling of ventilation in living
premises with air intake through adjustable window
sashes. Vestnik grazhdanskikh inzhenerov - Bulletin of
Civil Engineers, 2021, no. 5 (88), pp. 130-136.

Keywords:  ventilation, living accommodations,
windows, temperature fields.

The article presents the results of investigating the
systems of natural supply and exhaust ventilation of
residential premises with air supply through window
structures. In particular, the analysis focuses on cases
of air intake through a gap in tilting window sash and
parallel opening window sash (room’s ventilation). There
are provided the study results concerning the air velocity
and temperature fields in the room's volume, as well as
the internal air temperature changes during the room’s
ventilation in cases of active and inactive heating appliance.
There is studied the air intake by the parallel displacement
of the sash from the frame with formation of a gap in the
living premises where heating convectors are used. The
distribution of air flows is explored using STAR-CCM+
hydrodynamic analysis software package. The installation
of window blocks in residential buildings with the function
of parallel displacement of the sash allows for the standards-
compliant air exchange in the premises without the use of
special supply devices. When closed, the window block
complies with regulatory requirements to heat transfer
resistance and soundproofing.
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Yemanw [l M., Pouwun A. J. IIporHosupoBaHue
TPAHCIOPTHOM IIOJBIDKHOCTYI HaceleHNus NPOBMHIMIA
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Cupun // BecTHUK TpaKJaHCKMX MH)KeHepoB. 2021.
Ne 5(88). C. 137-142.

Kniouesvie cnoea: TpaHCIOPTHAs IOBVKHOCTb Ha-
cenenya (TTIH), nmporpamma SPSS, ompoc, npoBuHImM
Cupun.

PaccMoTpeHBl TpaHCIOpPTHasA TOJBIDKHOCTb —Hace-
nerns (TIIH) xak KI04eBOIT IOKa3aTeIb MIPU IPOEKTHU-
POBaHMY MAapIIPYTHOM CEeTH PeTY/IAPHBIX aBTOOYCHBIX
MapIIpyTOB, BAVAHIE HAINYNA TaK/X MApUIPYTOB HA I10-
BoireHye yposHs TITH B pernone. Cpenn xureneit mpo-
BuHIMIT CUpUM NIPOBEJEH OIMpPOC, OTBEThI Ha KOTOPBIi
IIPOAHA/IM3MPOBaHbI C UCIIONb30BaHMeEM ITporpaMmMbl SPSS
u u3BectHOU ¢opmynsr pactera TITH ¢ pobasnenuem
TOJOBOTO YJC/IA TIePeBYDKEHNI TPYIIIIbI MACCAKIPOB —
IIEHCUMOHEPOB M JOMOX035€K — K MECTY UX JIeATeTbHOCTH,
TaKXKe YYTeH KO3 PUIIVEHT IOTEHI[MA/IbHBIX HepPefIBIDKe-
HUIL B COOTBETCTBMM C XapaKTE€PUCTMKAMIU INPOBMHLMI
Cupun. IIpuBeneHs! 3HadeHNA (PAKTIIECKON U IOTEHIV-
ampHOM TITH B 9THX perrnonax u cpegHee 3Hadenne TTIH
m1s Cupuy B LIETIOM.

Tabm.: 2. Vin.: 3. bubmuorp.: 12 Ha3s.

Othman D. M., Roshchin A. 1. Forecasting the transport
mobility of the population (TMP) of the provinces of
Syria. Vestnik grazhdanskikh inzhenerov — Bulletin of Civil
Engineers, 2021, no. 5 (88), pp. 137-142.

Keywords: transport mobility of the population (TMP),
SPSS program, survey, province of Syria.

The article discusses the transport mobility of the
population (TMP) as a key indicator in the design of the
network of regular bus routes, as well as the impact of the
existence of such routes on the increase the level of TMP
in the region. A survey was conducted for residents of the
provinces of Syria, the answers to the questions given by
people were analyzed using the SPSS program using the
well-known formula for calculating the TMP with the
addition of the annual number of transportations of a
group of passengers (pensioners, housewives) to the place
of their activity. Also, there was taken into account the
coeflicient of potential transportations in accordance with
the characteristics of the provinces of Syria. The values of
the TMP (actual and potential ones) in these regions and
the average TMP for Syria as a whole are given.

YIK 629.015; 629.3.018.2
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Xonvues H. B., Kornosanos [I. H., Beouues C. M., Mu-
nosaros A. B. Biuanue pacCTOAHUA OT NPENATCTBUA 10
BBIXOJHOTO IIATPYOKa KOXKyXa BEeHTHIATOPA pafuaTopa
CICTEMbI OX/IA)KIEHNMsI aBTOMOOM/IBHOTO TBUraTels Ha
pacnpenenenne BO3IyLIHOTO IMOTOKa // BecTHMk rpax-
IDaHCKMX MHXeHepoB. 2021. Ne 5 (88). C. 143-149.

Kntouesvie cn06a: aBTOMOOWIBHBLI PajMaTop, 37eK-
TPOBEHTIISATOP, BO3AYLIHBIA [OTOK, CUCTEMa OX/IaXe-
HIISI IBUTATeIIsL.

IIprBeneHBI METOAMKA VI PE3Y/IbTATHI VCCIELOBAHIS
BIIVISTHISL PACCTOSTHIS OT IPETIATCTBIA {0 CPe3a BHIXOHO-
ro marpy6ka Ko>KyXa BEHTIWIATOPA CUCTEMbl OXJTXK/EHNS
aBTOMOOV/IBHOTO [IBUTATE/ISI HA XapaKTep pacIpeie/ie st
BO3JYLIHOIO IIOTOKA IIepef pafnaTopoM. VlcciemoBaHus
IPOV3BOAVIIVCH Ha CIELNaTbHO M3TOTOBIEHHOI Tabopa-
TOPHOIT YCTaHOBKe, 00ecreunBarolileil N3MepeHye CKOpo-
CTM BO3JYILIHOTO ITOTOKA B PVKCHPOBAHHBIX TOYKAX IIEpeN
pajaropoM. B pesyibraTe mcciefoBaHuil IOMTyYeHI II0-
BEPXHOCTH OTK/IVKA, OIVCBIBAIOLIVE PacIpefie/ieHe BO3-
IYLIHOTO IIOTOKA IIepef PauaTopoM I PasHbIX PaccTo-
SIHMSX OT IIPENSATCTBYS O BBIXOJHOTO MaTpybKa KOXyxa
BeHTWIATOpa. Ha MX OCHOBAaHMU OIIpEe/IeHO ONTUMAb-
HO€ PacCTOsIHIE [I0 IIPEILATCTBIA, obecIednBarolee Han-
6071ee paBHOMepHbIIT 00/YB pafnaTopa.

Vin.: 9. Bubnmorp.: 16 HasB.

Holshev N. V., Konovalov D. N., Vedishchev S. M.,
Milovanov A. V. Influence of the distance from an
obstacle to the outlet pipe of the radiator fan case of the
automotive engine cooling system on the distribution of
air flow. Vestnik grazhdanskikh inzhenerov - Bulletin of
Civil Engineers, 2021, no. 5 (88), pp. 143-149.

Keywords: car radiator, electric fan, air flow, engine
cooling system.

The article presents the methodology and results of
the study of the influence of the distance from the obstacle
to the cut of the outlet pipe of the fan case of the cooling
system of the automobile engine on the nature of the air
flow distribution in front of the radiator. The studies were
carried out on a specially made laboratory installation
that provides measurement of the air flow velocity at fixed
points in front of the radiator. As a result of the research,
there were obtained response surfaces that describe the
distribution of the air flow in front of the radiator at different
distances from the obstacle to the outlet of the fan case. On
this basis, there was determined the optimal distance from
the obstacle, which provides the most uniform radiator
blowing.
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Acayn A. H., Ulep6una I. O., Acayn M. A. ABTomaTn-
3auysi GM3HEC-TIPOLECCOB NMPEFIPIHIMATENbCKON est-
TEMTBHOCTH B cepe HEBIDKMMOCTI HAa OCHOBE TEXHOTIO-
TMif MCKYCCTBEHHOTO MHTE/NIeKTa // BeCcTHMK rpakpaH-
CKUX MHXXeHepoB. 2021. Ne 5 (88). C. 150-159.

Kniouesvie  cnosa: — TpefupyHMMATENbCKAst — fIesi-
TEJIbHOCTD, HEJBIDKMMOCTb, aBTOMATM3alus, OusHec-
IPOLIECChl, MICKYCCTBEHHDII MHTEIEKT, MAIIVHHOE 00Y-
YECHME.
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YTO4HEeHO MOHATIE «OU3HEC-TIPOLIeCC», pacCMaTpuBa-
eTcsl CyTb aBTOMATM3ALUy OM3HEC-IIPOLIECCOB TpefIpH-
HJMATe/IbCKOI AesITEIBHOCTH C IIOMOIIIBIO MICIIO/Tb30BAHIs
TEXHOJIOTUIT VICKYCCTBEHHOTO VIHTEJIEKTA 1 MAIIVHHOTO
o6yuenust st VIT-uHTerpanmit B chepe HEABIDKMMOCTIL.
Ha ocHOBe aHa/mM3a PhIHKA OTPKEHO COCTOSIHME Pa3Bl-
TVIS1 UICKYCCTBEHHOTO MHTEJIEKTA 1 MALLITHHOTO 00y deH s
B Poccny, ero sHaYMMOCTD U [EPCIIEKTUBBI BHEAPEHS B
[IPEeAIPYHIMATEIbCKYIO EATENIBHOCTD B Cepe HeJBIDKI-
MOCTIL.

Bubnmorp.: 38 HasB.

Asaul A. N., Shcherbina G. F, Asaul M. A. Automation
of business processes of entrepreneurial activity in
the field of real estate based on artificial intelligence
technologies. Vestnik grazhdanskikh inzhenerov - Bulletin
of Civil Engineers, 2021, no. 5 (88), pp. 150-159.

Keywords: entrepreneurship, real estate, automation,
business processes, artificial intelligence, machine learning.

The article refines the concept of «business process»,
the essence of business processes’ automation in
entrepreneurial activities is considered through the use of
artificial intelligence and machine learning technologies for
IT integration in the real estate sector. Based on the market
analysis, the state of development of artificial intelligence
and machine learning in Russia, its significance and
prospects for implementation in business activities in the
real estate sector are studied.

YIK 330.4
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Beponckas M. B., Tpywikosckas E. J]. OcHOBHbBIe 3afa-
Y11 M MEXaHM3MbI IPOIlecca NPUHATHA pelIeHUIi 1o pac-
TpefielieHNI0 OIOKEeTHBIX pecypcoB ropopa // BectHuk
IpaXJAHCKUX MHXKXeHepoB. 2021. Ne 5 (88). C. 160-166.

Kniouesvie cnosa: pactpenieneHye OI0PKeTHBIX pecyp-
COB, pacIpefie/ieHie PacxXofoB, GIOKeTHOe (PUHAHCUPO-
BaHIe, TOPOJCKOE X035MCTBO, MOfIe/IN ONTUMMU3ALNN, Me-
TOJIbI ONTUMM3ALINY, KPUTEPUY ONTYMA/TbHOCTHL.

3agaya NpUHATHA palMOHATbHBIX pelleHuit Ipu Gpop-
MMpPOBAaHUY PACXOJHON YacTy OIofpKeTa, KOrfa (UHaH-
COBBbIE BO3MOXXHOCTH MO3BOJISIIOT 00€CIeYnTb He TOIbKO
KpUTIYeCKye HaIllpaB/IeHVs (UHAHCUPOBAHN, HO M JO-
CTOJHBIN YPOBEHD JXM3HU TOPOXKaH, aKTya/JIbHa Ha CErofi-
HAIIHMI JeHb. B paboTe paccMOTpeHbI OCHOBHBIC MeXa-
HU3MBbI IPUHATHUSA PEIIeHNII II0 PacIIpesieNIeHNI0 PACXOf0B,
KOTOpBI€ ITPEMIIIONAraloT MCIO0/NIb30BaHME MATeMATUIEeCKIX
MojIeneyt onTuMm3anun. ViccaemoBaHo, Ijie 3T MOJE/N 1ie-
JIecO00Pa3HO IIPUMEHATD, a JyIA KaKMX 3aJad OHU He IOf-
xonAT. IIpoanamusupoBano nH$OpMaLIOHHOe obecIeye-
HMe BCETo IIpoliecca NMPUHATHA pPelleHult, Heo6XoMoe
I71s1 IPUMEHEHVS METO/IOB ONTVMMU3ALMN.

Vin.: 1. bubmmorp.: 15 HasB.

Veronskaya M . V., Trushkovskaya E. D. The main tasks
and mechanisms of the decision-making process for the
distribution of budget resources of the city. Vestnik
grazhdanskikh inzhenerov - Bulletin of Civil Engineers,
2021, no. 5 (88), pp. 160-166.

Keywords: allocation of budget resources, allocation of
expenditures, budget financing, urban economy, models of
optimization, optimization methods, optimality criteria.

The paper considers the relevant for the present
time task of making rational decisions at forming the
expenditure part of the budget, when there are enough
financial opportunities not only for critical areas of
financing, but also for ensuring a decent standard of living
for citizens. The main mechanisms of decision-making
regarding the allocation of expenditures, which involves the
use of mathematical optimization models, are considered.
It is investigated where these models are appropriate to use,
and for which tasks they are not suitable. The information
support of the entire decision-making process necessary for
the application of optimization methods is analyzed.
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JIpo3oosa V. B. AHanM3 phIHKA KON HEJBIDKIMO-
ctu B Cankr-Iletep6ypre // BecTHMK TpaXkJaHCKVX VH-
>KeHepoB. 2021. Ne 5 (88). C. 167-172.

Kntouesvle cn06a: pbIHOK >KIION HENBVKMMOCTH, KU~
JIMIIHOE CTPOUTENBCTBO, CTOMMOCTD XKWU/IbS, JOCTYIIHOCTD
KWIbs, 00beMbl BBOJA JXVIbs B 9KCIUTYaTALVIO, UIIOTeY-
HOe KpelnTOBaHNe.

B crarbe BBINOIHEH aHA/IN3 COCTOSIHUA NEPBUYHOTO
U BTOPMYHOTO PBIHKOB >KI/IOi HEABIDKUMOCTU B CaHKT-
ITetepbypre B 2016-2020 rr. CocTaB/IeH peifTUHT 3aCTPOIL-
I[VIKOB, TUAVPYIOIVX [0 06 beMy BBOAA SKVJIbsI B 9KCIUTya-
tauuo. OnpeneneHbl paKTOps (IKOHOMIUECKIE CAHKIVI,
KapaHTUHHbIE OTPaHIYEHN, leBa/IbBalus PyOILs, MHA-
1M1, CHIDKEHME YPOBHS JJOXOJ0B HACeIeHN ), BISIOLIe
Ha CHIDKeHIe 00beMOB BBOJA XKWIbsI B 9KCIUIYATAILUIO,
yBe/IM4eHre CTOMMOCT ¥ CHIDKEHME HOCTYITHOCTI JKI-
JIbsl Ha TIEPBIYHOM VI BTOPMYHOM PBIHKAX XXVJION HefIBU-
s)xumocTti B 2019-2020 rr. BoiABIeHbI TeHAEHIUY pasBuU-
TUsI PbIHKA Xuioli HegBikuMmocTyt B CaHkt-Iletep6ypre
B 2021-2022 rT.

Ta6m.: 1. Vin.: 2. bubnuorp.: 9 Ha3sBs.

Drozdova 1. V. Analysis of the residential real
estate market in St. Petersburg. Vestnik grazhdanskikh
inzhenerov - Bulletin of Civil Engineers, 2021, no. 5 (88),
pp. 167-172.

Keywords: residential real estate market, housing
construction, the cost of housing, the affordability of
housing, the volume of housing commissioning, mortgage
lending.

194



Peghepamei

The article analyzes the state of the primary and
secondary residential real estate markets in St. Petersburg
for the period from 2016 to 2020. The rating of developers
leading in St. Petersburg in terms of the housing
commissioning volume has been compiled. There have
been identified the factors (economic sanctions, quarantine
restrictions, devaluation of the ruble, inflation, decrease in
the level of income of the population) influencing a decrease
in the volume of housing commissioning, an increase in
the cost and decrease in the affordability of housing in the
primary and secondary residential real estate markets in
2019-2020. The trends in the development of residential
real estate markets in St. Petersburg in 2021-2022 have
been revealed.
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Ianubpamos I0. II., Kowees B. A., Kosaxos P P
CoBeplIeHCTBOBaHNE CHCTEMbl OTHOIIEHMII YYaCTHUI-
KOB TOCYJapCTBEHHOTO CTPOUTETHHOro 3aKasa // Becr-
HIIK IPXIaHCKUX MHXKeHepoB. 2021. Ne 5 (88). C. 173-178.

Kntouesvie cnosa: TOCyapCTBEHHBIE 3aKYIIKV, KOHKY-
PEHTOCIIOCOOHOCTD, KOHKYPEHLUS B TOCYJapCTBEHHBIX
3aKYIIKaX, CTPOUTENbCTBO, MEHEIKMEHT B CTPONUTENBCTBE,
CTPOUTENLCTBO.

BBIABIAIOTCA MOTeHIMaTbHbIE BO3MOXXHOCTY OT MC-
TOIb30BAHNUA CTPOMUTENBHBIMU OpraHmsammamu PO cu-
cTeMbl cOaaHCHpOBaHHBIX MokasaTerneit (BSC—Balanced
Scorecard) B paMKax UX y4acTuA B FOCYAApCTBEHHBIX 3a-
Kynkax. PaccmarpuBarorca ocHoBHBIe mpoekiun BSC, Ha
KOTOpbIE CTOUT OIMMPATbCA CTPOMUTETbHBIM OpraHM3aly-

am P®. O60CHOBBIBAETCA COLMATBHO-9KOHOMUYECKAS
3HAQUYMMOCTh HPUMEHEHNs] CUCTEeMbI COaTaHCHPOBAHHBIX
HOKa3aTesell [y MOBBINIEHNMA KOHKYPEHTOCIOCOOHO-
CTU CTPOMUTETBHOI OpraHM3alMy B KayecTBE YYacTHMKA
KOHKypca IpU TOCYJAPCTBEHHBIX 3aKyIIKaX, B YacTHO-
CTU, TIOJIOKUTENbHOE BIMSIHME HA KAYeCTBO BBITTOTHEHS
CTPOUTENBHO-MOHTKHBIX Pab0OT M aKTUBM3ALNIO MHHO-
BAI[MOHHOI IeITETbHOCT.
Bubmuorp.: 9 Ha3B.

Panibratov Yu. P, Koshcheev V. A., Kozakov R. R.
Improvement of the relationship system of the state
construction order participants. Vestnik grazhdanskikh
inzhenerov - Bulletin of Civil Engineers, 2021, no. 5 (88),
pp. 173-178.

Keywords: public procurement, competitiveness,
competition in state procurement; construction;
construction management. The article identifies the
potential opportunities of using the Balanced Scorecard
(BSC) system by construction organizations in the
Russian Federation as part of their participation in public
procurement. The main projections of BSC are considered,
on which construction organizations of the Russian
Federation should rely. The authors substantiate the socio-
economic significance of using the Balanced Scorecard
by the construction company in order to increase the
competitiveness as a participant in the competition in
public procurement, in particular, its positive influence on
the quality of construction and installation works and the
activation of innovative activity.



