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Buicmpuykas M. A. Chnenuduxa ¢dopmuposa-
HUA HPOCTPAHCTBEHHO-IUIAHMPOBOYHON CTPYKTYPBI
1. XappKoBa ¢ cepegunbl XVII B. mo 1922 r. // Bectank
TpaXJAaHCKUX MH>XeHepoB. 2020. Ne 3 (80). C. 5-13.

Kntouesvie cnosa: pafguanpHble HallpaBjIeHMs, STAIIbI
pasBuTys, (PAKTOPBI PAsBUTUsL, 3HAYEHINE «IIEPBOrOPO-
Ia», pacIpepeneHye JOMUHAHT.

Cratbsi ABNA€TCA NEPBOM YacTbI0 MCCIENOBa-
HUA, MOCBAIICHHOTO 9BOTIOLMM IIPOCTPAHCTBEHHO-
IIJTAHMPOBOYHOM CTPYKTYpPhI ropofia XapbKoBa. BoiaBiie-
HbBI yC/IoBMsA (OpMMUPOBaHUA 6a30BOJI IIaHUPOBOYHON
CTPYKTYPBI rOpofa 1 crennduka ee pa3BUTHUA B IEPUOL
pocrta XapbKoBa KaK TOPrOBO-IIPOMBIIIIEHHOTO TOPOJA.
JlokasaHa HEeM3MEHHOCTb PasBUTUA PpaJManbHOIO Ha-
IIpaB/IeHNs KapKaca YINYHOI CeTV TOpofia, OCHOBA KO-
TOPOro OblIa 3a/I0)KeHa B IIEPUOJ, BOSHUKHOBEHUS Kpe-
IOCTY B MeCTe CIUSAHMA JIBYX peK. OIpeliesleHbl STallbl
TpaHcopmanuy 06beMHO-IUIAHUPOBOYHOM CTPYKTYPDI
ropoza. BrisaBeHa 00yCIOBIEHHOCTD HaHHOI TpaHChOp-
Malun TaHAuadTHO-reorpadieckM, 3KOHOMUYECKIM
Y MCTOPUKO-TIOIUTNYECKUM (paKkTopamu. ViccmenoBanue
IIPOBOAMIOCH METOZIOM PeTPOCIEKTUBHOTIO U IaHAIIaT-
HOTO aHa/I13a U METOHOM IpadIecKoro MofeTMpOBaHMs
Ha OCHOBE KapTOrpady4eckoro MaTepyana.

V. 6. bubmmorp.: 12 HasB.

Bystritskaia M. A. Specificity of formation of the
spatial-planning structure of Kharkov from the middle
of the XVII century to 1922. Vestnik grazhdanskikh
inzhenerov - Bulletin of Civil Engineers, 2020, no. 3 (80),
pp. 5-13.

Keywords: radial directions, development stages,
development factors, the value of the “first-born town” (or
initial town), distribution of dominants.

The present article is the first part of the study devoted
to the evolution of the spatial-planning structure of
Kharkov. The conditions for the formation of the basic
planning structure of the city are specified, and the
development features during the period of Kharkov's
expanding as a commercial and industrial city are revealed.
It is proved that the development of the radial direction
of the city's street network basically remains unchanged,
the city having been originally founded at the confluence
of two rivers where the fortress was built. The stages of
transformation of the spatial-planning structure of the city

are determined. It is revealed that this transformation has
been dictated by the landscape-geographical, economic,
and historical-political factors. The study was carried out
by the method of retrospective and landscape analysis and
the method of graphic modeling based on cartographic
material.
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Baiimenc A. I, Illy6etikos M. B. Yp6oskomormaeckas
KOHIeNIA NPOCTPAaHCTBEHHOro pasputuA Poccum:
BO3MOKHOCTH peamusanuy // BecTHUK TpakJaHCKUX
nmxeHepos. 2020. Ne 3 (80). C. 14-20.

Kniouesvie cnosa: ypbaHusauus TeppUTOPUIl, HIpU-
POJHBIE PeCyPChI, 9KOIOrnIecKast KOM(GOPTHOCTb FOPOJ-
CKOII Cpenibl, ypOOIKoIorndeckas KOHIEIIs, ypOoKo-
JIOTMYecKye IPOTrPaMMBL

PaccmarpuBaloTcs BOIPOCH: 3aBEPILINTCA U HEPUOT
KOHIIEHTpAIV) Hace/leHNA B KPYIHbBIX TOPOJaX M Mera-
HOINCAX, SBJIAIOIIMXCA OCHOBHBIMU PeCcypco- M 9Hep-
TONOTPEOUTENAMM ¥ MCTOUYHMKAMMU YXYAIIEHVS 3KOJIO-
IMYECKOTO COCTOSHUA cpefpl! KakmMm HO/DKHBI CTaTh
HOBBI€ TOPOJia ¥ 4TO JIe/IaTh CO CTapbIMM, HOCTPOEHHBI-
MU Ha OCHOBE MJICOJIOTUU POCTa IIOTpeO/IeHus U Hepe-
Ty/IMpPyeMOJl TIPOCTPAaHCTBEHHON 3KcmaHcun? MoryT mu
CYILIeCTBYIOIIVIE TOPOJia SBOJIIOLIOHHO NPT B HOBBIE
¢dopmbr? IIpuBeneHbl yp6osKonmornueckas KOHI[EIIIVA
Poccuy, npusBaHHasA OTBETUTb HA STU BBI3OBBI, U BO3-
MOJKHOCTM €€ peanu3aljuyl B COBPEMEHHBIX KPU3UCHBIX
YC/IOBUAX.

Bubnmorp.: 5 Ha3B.

Vaytens A. G., Shubenkov M. V. Urban ecology concept
of spatial development in Russia: implementation
perspectives. Vestnik grazhdanskikh inzhenerov -
Bulletin of Civil Engineers, 2020, no. 3 (80), pp. 14-20.

Keywords: urbanization of territories, natural
resources, ecological comfort of the urban environment,
urban ecology concept, urban ecology programs.

The article considers several relevant questions: will
the period of population concentration in large cities
and metropolises, which are the main resource - energy
consumers and sources of environmental degradation,
eventually come to end? What should the new cities be
like and what should be done with the old ones which
were built on the basis of the consumption growth
ideology and unregulated spatial expansion? Is there any
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way for existing cities to evolve into new forms? The urban
ecology concept is presented in regard to Russia, and its
implementation perspectives under the current crisis
conditions are discussed.

YK 721.005:725.852(470.23-25)

DOI 10.23968/1999-5571-2020-17-3-21-30

Kosnos K. B. DyHKIMOHATLHO-IVIAHNIPOBOYHAS Op-
TaHN3aILMA COBPEeMEHHBIX (PUTHeC-LEeHTPOB Ha NMpyMe-
pe Cankr-IlerepOypra // BecTHUK rpakZaHCKMX MHXXe-
HepoB. 2020. Ne 3 (80). C. 21-30.

Kntouesvte cnosa: ¢utHec-ueHTp, PyHKIMOHATbHASL
30Ha, CIOPTUBHBIE KOMIUIEKCHI, OOBEMHO-IIPOCTpPaH-
CTBEHHAas MOZIE/b.

[TpoBeneH kpatkumit aHanu3 GpyHKIMOHATBHO ITAHNU-
POBOYHBIX peLIeHNII CYIIeCTBYOWNX (UTHEC-IEHTPOB
Ha npumepe Cankr-Iletepbypra. PaccmarpuBarorcs
OCHOBHbIe (YHKIMOHA/IbHbIE 30HBI M OCHOBHBIE BIUJIBI
pasMeleHus. BoimonHen aHamus QYHKIMOHANTBHOTO Ha-
OTHeHNsT GUTHEC-LIEHTPOB, [0 UTOTaM KOTOPOTO [JaHO
olpefielieHye MOHATHUIO (PUTHeC-IIeHTpa KaK CaMOCTOA-
TENLHOTO coopy>keHMsa. OGOCHOBaHbI BapUaHTbI pasMe-
eHns1 QUTHEC-1IIEHTPOB B COCTABE APYTUX COOPYIKEHMIT
M KaK CAMOCTOSITENbHBIX OOBEKTOB; OIpENeieH COCTAB
OCHOBHBIX (YHKIMOHA/IbHBIX 30H; CUCTEMaTU3VPOBAHO
(bYHKIMOHAIbHOE HallONTHeHMe GUTHEC-LIeHTPOB.

Vin. 8. Bubnmorp.: 14 HasB.

Kozlov K. V. Functional planning organization of
modern fitness centers on the example of St. Petersburg.
Vestnik grazhdanskikh inzhenerov - Bulletin of Civil
Engineers, 2020, no. 3 (80), pp. 21-30.

Keywords: fitness center, functional zone, sports
complexes, spatial model.

The paper presents the results of a brief analysis of
functional planning solutions of existing fitness centers
on the example of buildings in St. Petersburg. The
main functional zones and main types of placement are
considered. The analysis of the functional content of
fitness centers is made, which results in the definition of
the concept of a fitness center as an independent structure;
options for placing fitness centers in other structures and
as independent objects are described; the composition of
the main functional zones is determined; the functional
content of fitness centers is systematized.

YIOK 711.4-16
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IIpowuna A. C. IIpocTpaHCTBEHHasl OpraHM3aLNsA
no6epexb: JIagoKCKOro o3epa ¢ IpUOPUTETOM Pa3BU-
THA SKOIOTMYECKOro Typu3Ma // BecTHUK Ipa>kjaHCKMX
uHKeHepoB. 2020. Ne 3 (80). C. 31-42.

Kmniouesvte cnosa: mobepesxnbe JIagoxcKoro o3epa, sko-
JIOTMYeCKUIT KapKac, 9KOJIOTMYeCKIUIL TypU3M, TaHAIIadT-

Has peKpeauyus, TeppUTOpUANbHAA PeKpealOHHasA CH-
creMa, Bopmosepckuii mapk.

B craTtbe sKOMOrMYECKMiI TYpMU3M paccCMaTpUBaeTCs
KaK NPMOPUTETHOE HaIlpaB/IeHNE Pa3BUTUA TEPPUTOPU-
aJIbHOI PeKpealIOHHOI! CHCTeMBI Ha mobepesxbe JTamox-
CKOTO 03€epa, IIPI 9TOM POJIb JTaHALUIA(THO-MAPIIPY THIX
KOPUIOPOB, 06PA3YIOIUX PeKpealjiOHHbIe OCH, BBIIIOJI-
HAIOT 3KONOrM4ecKye MapmpyTbl. OpraHmsanys laH-
madTHOI peKpealuy paccMaTpUBaeTCsA Kak IIyTh pellre-
HIsI TIPOO/IEMBbI COXpaHEHMsI NMPUPOISHBIX KOMIUIEKCOB,
(GOpMMPOBaHMA 9KOTOIMYECKOrO KapKaca TeppUTOPUIL.
OTpakeHbl Pe3ynbTaThl M3YYEHMA OINbITAa IIaHMPOBA-
HIA TepPUTOPUIL IPUPOJHDIX ITAPKOB, B TOM 4ucie Box-
JI03€PCKOr0 HAIMOHAIBHOTO MapKa, U CHopMymnpoBaH
KOMIIIEKC TIJTAaHMPOBOYHBIX METO/IOB U IIPMEMOB UX pea-
TM3ALVK I Pa3BUTHSA SKOIOTMYIECKOTO TypU3Ma Ha I10-
Oepexbe JlafOKCKOTo 03epa. Pe3ynbTaToM MCCIeOBaHMs
ABNAETCA TIPEJJIOKEHNE CO3TAHMA €eNVHON IMPOCTpaH-
CTBEHHOJ CXeMBbl OpTaHM3aluy TePPUTOPUN, OXBAThIBA-
IOlI[ell BCe TIPOTsKeHHOe Mobepexbe JIaoKcKoro osepa
1 0O beIMHAIOLIEN CXeMBbl TepPUTOPUAIBHOIO IIAHUPO-
BaHusA JlennHrpagckoit obmacty u Pecriy6mxm Kapermus.

Vin. 5. bubmmorp.: 12 Ha3sBs.

Proshina A. S. An integrated approach to Lake
Ladoga shore spatial organization with a priority for the
ecological tourism development. Vestnik grazhdanskikh
inzhenerov - Bulletin of Civil Engineers, 2020, no. 3 (80),
pp. 31-42.

Keywords: Lake Ladoga shore, ecological framework,
ecological tourism, landscape recreation, territorial
recreational system, Vodlozersky park.

The article is devoted to the issue of ecological tourism
that is regarded as a priority for the development of the
territorial recreational system at Lake Ladoga shore, while
the role of landscape-route corridors forming recreational
axes is performed by ecological routes. The organization
of landscape recreation is considered as a way to solve
the problem of conservation of natural complexes, the
formation of the ecological framework of the territory.
The article presents the results of studying the experience
of planning the territories of natural parks, including the
Vodlozersky National Park and offers a set of planning
methods and technique for their implementation for
the development of ecological tourism on the shores
of Lake Ladoga. The result of the study is the proposal
to create a unified spatial scheme for organizing the
territory, covering the entire coastline of Lake Ladoga and
combining territorial planning schemes of the Leningrad
Region and the Republic of Karelia.

YK 624.072.2.014.2-415:624.014
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Benwviii IT V. PasBuTie MeTOJOB pacyera CTepiKHe-
BBIX 37IEMEHTOB CTA/JIbHBIX KOHCTPYKINIA IIPM MHOIO-
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Pechepamei

TMapaMeTpIM4ecKOM 3arpy>keHum // BecTHMK rpakjaH-
CKMX MHXeHepoB. 2020. Ne 3 (80). C. 43-54.

Kntouesvie cnosa: cTepKHEBOII 3/IeMEHT, TOHKOCTEH-
HBIIl CTEP)KHEBOI 3JIEMEHT, IPOYHOCTb, obmjas ycTon4u-
BOCTb, YHPYTo-IUIacTHYecKue nedopMaIiuy, pemyKIus
cedeHNs, obliee 3arpy>keHue.

Lns cokpaienns ob6beMa pacueToB MPENIOKEH 00-
PaTHBIIT XOJ, MICCTIETOBAHMA IIPOYHOCTH ¥ YCTONIMBOCTH
CTep>KHEeBBIX 9JIEMEHTOB CTaJbHBIX KOHCTPYKLUII IIpK
obuieM cmydae sarpy>xenus. [To sajlaHHOMY IpefeTbHOMY
COCTOSHMIO B CEYEHMM YIPYTOrO CTEP)KHEBOIO 3/IeMeH-
Ta, COOTBETCTBYIOLIEMY IIpefe/IbHOM fedOpMalVN Ejyy
C IIOMOIIBI0 METOJA YHPYIMX peUIeHNUIl M ajropurma
«CeyeHye» yCTaHABNIMBACTCA peabHOE IIPefle/IbHOE CO-
cTosiHMe 1O mpoyHocTy. ITomydeHHDBIe TaKMM 06pasoM
pe3y/IbTaThl SIB/ISIOTCS 007lee [OCTOBEPHBIMY, IIOCKOIb-
Ky pasBUTMe IUIACTUYECKVUX JlepOopMalii, a JI1 TOHKO-
CTEHHBIX 2/IEMEHTOB — PeJYKIUA CeYeHUs, OIpefend-
IOTCSI COBMECTHBIM [I€VICTBMEM YCWINIL. YCTOMYMBOCTD
CTep>KHEBBIX 97IeMEHTOB, KaK U3BeCTHO, XapaKTepu3yeT-
Cs HapylIeH/eM PaBHOBECHOTO Jie(opMIPOBaHHOIO CO-
crostHuA. [ToaTomy, crrefys peleHuAM 3aad IPOYHOCTH,
IIpY OJHMUX M TeX >Ke 3arPy>KeHUAX pacCMaTPUBACTCA PAL
HAIIPSDKEHHBIX COCTOSTHMIL B HanbojIee HarPy)XKeHHOM ce-
YeHWM C pas3/IMYHBIMY 3HaYeHUAMN g, (1 < g, <4), mo
KOTOPBIM OIIpefeNnAloTcs «fedopMaliOHHBIe» YCUIUA
U COOTBETCTBYIOIIME MM pabodyas IUIOL[AAb CedeHMs 1
JKECTKOCTU CTepiKHs. VICIo/b3ys mocegHme, 0OpaTHBIM
aHAIMTUYECKVM pelleHneM JedopMallMOHHBIX 3ajad
olpefeNnsgeTcsa HauboMbIIMil 06Nl TapaMeTp 3arpyske-
HIsA, COOTBETCTBYIOMMI KO3(POUIVIEHTY OTEPU YCTOI-
YMBOCTH.

Vn. 3. bBubnuorp.: 12 Hass.

Belyy G. 1. Development of methods for calculating
rod elements of steel structures under multi-parameter
loading. Vestnik grazhdanskikh inzhenerov - Bulletin of
Civil Engineers, 2020, no. 3 (80), pp. 43-54.

Keywords: rod element, thin-walled rod element,
strength, general stability, elastic-plastic deformations,
section reduction, general loading.

In order to reduce the volume of calculation operations,
a reverse course of the study of the strength and stability
of the rod elements of steel structures in the general case
of loading is proposed. For a given limit state in the cross
section of the elastic rod element corresponding to the
ultimate strain gy, using the elastic solution method and
the «Section» algorithm, the real ultimate state in strength
is established. The results obtained in this way are more
reliable, since the development of plastic deformations
(and for thin-walled elements — section reductions),
are determined by the combined action of efforts. The
stability of rod elements is known to be characterized by
a violation of the equilibrium deformed state. Therefore,

following the solutions of the strength problems, at the
same loads, a number of stress states are considered in the
most loaded section with various values €, (1< g, <4),
according to which the «deformation» forces and the
corresponding working cross-sectional area and the rod
stiffness are determined. Using the latter, the inverse
analytical solution of deformation problems determines
the largest general loading parameter corresponding to
the buckling coefficient.

YIK 69.056.52
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Muponrosa I0. B. MogepHu3anma KOHCTPYKTUBHOTO
pellleHNA TOPU30HTATBHOIO CThIKA I/IUT HePeKPhITIA
B OespurenpbHbIX KapKacax C MCHONb30BaHMeM Oec-
CBapHBIX NEeTNeBUHBIX 3aKTATHBIX AeTanell // BecTHuk
rpaXaaHCKuX nHxeHepos. 2020. Ne 3 (80). C. 55-61.

Kniouesvle cnosa: MHOTO9TaXKHbIE 3JaHNA, 6e3pNUTeNb-
Hblit Kapkac KYB, 6espurensHsiit kapkac YVIKCC, ropu-
30HTA/IbHBI CTBIK IUIUT HEPeKPhITUA, KOHCTPYKTUBHOE
pellleHye CThIKa, IeT/IeBUIHbIe 3aK/Ta/IHble JleTalIu, T1o-
kue nermu PFEIFER, HanpskeHHO-IedopMUpOBaHHOE
COCTOsIHME CTbIKa, paspylIaioliasd Harpyska Ha CTBIK,
COBMUIOBas NOJAT/INBOCTD, ABYXIIIIOHOYHOE COCHVIHEHIIE.

[TpepnoskeHO MOIEPHM3MPOBAHHOE KOHCTPYKTVB-
HOE pelleHNe TOPM3OHTA/NIbHOTO CThIKA IUINT IepeKpbl-
it o 6espurenpHbix Kapkacos KYB, YMIKCC c¢ mpu-
MeHeHIeM IIeT/IeBUIHbIX 3aknamubix metanein PFEIFER.
Ha ocHOBaHMM YNCTIEHHOTO MOZEMMPOBAHNA BBIABIEHDI
OCOOEHHOCTM €ro  HaIpsKeHHO-Je(opMIpOBaHHOIO
COCTOSTHMA TIpU paboTe Ha cABUT. MofepHUSMPOBAH To-
PUM3OHTAIBHBII CTBIK COOPHBIX IIUT HEPEKPHITHS C Oec-
CBApHBIMM TIET/IEBMIHBIMM 3aK/IAfIHBIMU JIeTALAIMU 1
HOTY4eHO aHAIMTIYECKOE BhIpayKeHe /I OIpefie/IeHNs
€ro MojaTAMBOCTY HA OCHOBAHMM aHA/IN3A PE3y/IbTaTOB
YMCTIEHHOTO MOJIeTMpPOBaHMs paboTel Ha caBur. Ilpu-
BefIeH CPAaBHUTE/IbHBIN aHA/IN3 Pe3y/IbTaTOB PACUETOB I
9KCIIEPMMEHTA/IbHBIX JAHHBIX, JOKA3bIBAIOLINIT aleKBaT-
HOCTb ¥ IPMMEHMMOCTD IPe/i/IaraeMoro pac4eTHOTO BbI-
PaKeHUA ¥ IPUMEHMMOCTb KOHCTPYKTUBHOTO peIleHN .
HoBoe KOHCTPYKTHMBHOE pellleHHe TIOPU30HTAILHOTO
CTBIKA IUINT IIePeKPBITHIT YIPOIIAeT TEXHOIOT IO MOHTa-
Ka IUIAT, ero CABUTOBYIO ITOJATINBOCTb MOXXHO OLIEHUTD
B 3aBJMICYIMOCTY OT XapaKTepPMCTUK MaTepHasioB.

V. 1. Tabm.: 2. Bubmmorp.: 13 Hass.

Mironova Yu. V. Modernization of the design solution
of the horizontal joint of the floor slabs in the beam-
free frames using seamless loop-shaped embedded
parts. Vestnik grazhdanskikh inzhenerov - Bulletin of
Civil Engineers, 2020, no. 3 (80), pp. 55-61.

Keywords: multi-storey buildings, beam-free frame
CUB, beam-free frame UIKSS, horizontal joint of
floor slabs, design solution of the joint, looped-shaped
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embedded parts, flexible PFEIFER loops, stress-deformed
state of the joint, rupture load on the joint, shear
suppleness, double-key joint.

There is proposed an updated design solution of
horizontal joint of the floor slabs for CUB and UIKSS
beam-free frames using PFEIFER loop-shaped embedded
fixings. On the basis of numerical modeling, the features
of its stress strain behavior during shear operation are
revealed. The horizontal joint of prefabricated floor slabs
with seamless looped-shaped embedded parts has been
modernized and an analytical expression to determine
its compliance based on the analysis of the results of
numerical simulation of the shear has been obtained.
There is presented a comparative analysis of the calculation
results and experimental data, proving the adequacy and
applicability of the proposed calculation expression and
the applicability of the design solution. The new design
solution of the horizontal joint of floor slabs simplifies the
technology of slab installation, and its shear suppleness
can be assessed as a positive factor for the construction
industry.

YK 721.011:624.07

DOI 10.23968/1999-5571-2020-17-3-62-71

Temros B. I. ABTOMaTU3MPOBAaHHBII pacyeT 1 ONTH-
MU3anyss KOHCTPYKIVII OBICTPOBO3BOXMMBIX 3[aHMUII
U3 YHUQUIVIPOBAHHBIX J/IEMEHTOB Ha CTaTUYeCKue
M JUHaAMHI4ecKyue BO3felicTBuA // BecTHUK rpaxpas-
CKMX MHXXeHepoB. 2020. Ne 3 (80). C. 62-71.

Kntouesvie cnosa: anmroputMmudeckass MOfie/ib 3aaun,
MaTeMaTiyecKyie MEeTOfbl ONTUMM3ALNM, HAIPKEHHO-
nedopmuposanHoe cocrossuue (HJIC), Hecymast crioco6-
HOCTb KOHCTPYKIMH (IIPOYHOCTD, >KECTKOCTD U YCTONYN-
BOCTb), CUCTeMa aBTOMATV3MPOBAHHOTO IIPOEKTUPOBaA-
unsg (CAIIP).

[TpennoskeHO OCYIECTBIATb ABTOMAaTU3MPOBAHHBIN
pacdeT ¥ ONTMMM3ALNIO IPOCTPAHCTBEHHBIX KOHCTPYK-
LVJT GBICTPOBO3BOAMMBIX 3JaHMII 3 YHUDULMPOBAHHBIX
97IeMeHTOB. [lpencraBieHbpl MareMaTH4yecKue MOJieN
pacdera KOHCTPYKTMBHBIX CUCTEM IO HeCYIIell Crocob-
HOCTI. PadpaboTaH aropuT™ pacdera KOHCTPYKTUBHBIX
CHCTEM C ONTVMAJIbHBIMU IIapaMeTpaMyu CTPYKTYp B
cpene CAIIP Ha cTraTudeckue M JUHaAMUYeCKUe BO3[el-
ctBuA. IlokasaHbl TeXHMYECKME pellIeHNsI KOHCTPYKTNB-
HOJI CHICTEMBI, IIO/TyYeHHbIe Ha OCHOBE Pe3y/IbTaTOB TEO-
PeTUYeCKUX VMCCIIeOBAaHNIT B IIPOIlecce KOMIBIOTEPHOTO
IIPOEKTUPOBAHMSL.

Vin. 7. Bubnmorp.: 8 HasB.

Temnov V. G. Automated calculation and
optimization of structures of prefabricated buildings
from standard elements for static and dynamic effects.
Vestnik grazhdanskikh inzhenerov - Bulletin of Civil
Engineers, 2020, no. 3 (80), pp. 62-71.

Keywords: algorithmic model of the problem,
mathematical methods of optimization, stress-strain state
(SSS), structural-load capacity (strength, rigidity and
stability), computer-aided design (CAD).

The article proposes to carry out an automated
calculation and optimization of spatial structures
of prefabricated buildings from standard elements.
Mathematical models of calculation of structural systems
for load-bearing capacity are submitted. There have been
worked out an algorithm of calculation of structural
systems with optimal parameters of structures in CAD
environment for static and dynamic effects. Technical
solutions of the structural system obtained on the basis
of the results of theoretical research in the process of
computer-aided design are presented.

YIK 624.07

DOI 10.23968/1999-5571-2020-17-3-72-78

Yeproix A. I, Huxcezopooues []. B., Kybacesuu A. E.,
Ivieanoskun B. B. lIpoeKkTupoBaHye U pacyeT CTPOU-
TeIbHBIX KOHCTPYKIMIT C IpMMeHEHNMeM TeXHOIOTHIA
MHG(pOPMALVIOHHOTO MOeTNPOBaHUA // BecTHUK rpax-
IaHCKMX MHXeHepoB. 2020. Ne 3 (80). C. 72-78.

Kntouesvie cnosa: cTpouTe/ibHble KOHCTPYKINH, TeX-
HOJIOTMA MH(OPMAIVOHHOTO MOJEIMPOBAHNS, IPOEK-
TUPOBaHUE, CUCTEMBl aBTOMATV3VPOBAHHOIO IPOEKTHU-
POBaHMA, KOMIIbIOTepHOE MOJeNMpOBaHMe, KOJUIM3NUA,
MEeTOJ, KOHEYHBIX 371eMEHTOB.

PaccmarpuBaercs mpo6reMa OTCYTCTBUA KOMIUIEKC-
HBIX KpUTEpMeB OIeHKM KOHCTPYKTOPCKON JJOKyMeHTa-
MM ¥ MHPOPMAIVIOHHO MOJIe/U 0OBEKTOB CTPOUTEIIb-
cTBa. JI3/10)KeHBI OCHOBHbIE IPUHIVIILI (GOPMUPOBAHNA
TaKUX Kpurepues. IIpyBefieHbl COBOKYIIHbIE KPUTEPUN
[0 OLieHKe KOHCTPYKTOpckux BIM-mopereii, paspabo-
TaHHbIe aBTOPCKUM KOJUIeKTMBOM. IIpescTaBiensl mpo-
TOKOJIBI OLIGHKM KOMMCCUU HEe3aBMCUMBIX 3KCIIEPTOB,
YTBEpXKJieHHble IIpK anmpobanuy paspabOoTaHHBIX Kpu-
TepyeB Ha peajibHbIX KOHCTPYKTOPCKUX Mopendax. IIpo-
BefleH aHaIN3 OOBEKTMBHOCTU KpUTEPHUEB IO K0adddu-
IVIEHTY KOHKOpHaLuy. Bblfie/leHbl OCHOBHBIE IIpeuMYy-
I[eCTBa U HEOCTAaTKM CPOPMYIMPOBAHHBIX KPUTEPUEB
OLIEHKM KOHCTPYKTOpcKoI1 BIM-mopennu.

Vin. 2. Tabn.: 2. bubmmorp.: 13 Hass.

Chernykh A. G., Nizhegorodtsev D. V., Kubasevich A. E.,
Tsyganovkin V. V. Design and calculation of building
structures using BIM  technologies.  Vestnik
grazhdanskikh inzhenerov — Bulletin of Civil Engineers,
2020, no. 3 (80), pp. 72-78.

Keywords:  building  constructions,  building
information modeling technology, design, computer-
aided design systems, computer modeling, clash, finite
element method.

The paper considers the problem of the lack
of comprehensive criteria for evaluating design
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documentation and information models of construction
projects. The main basic principles for forming such
criteria are discussed. Aggregate criteria for evaluating
design BIM models developed by the author's team are
presented. The article presents the evaluation protocols
of the Commission of independent experts approved
when testing the developed criteria on real design models.
There has been carried out an analysis of the objectivity
of the criteria by the concordance coefficient. The main
advantages and disadvantages of the formulated criteria
for evaluating the design BIM model are highlighted.

YIK 624.04

DOI10.23968/1999-5571-2020-17-3-79-86

Iysees P. H., Ionosusnuna E. C. B3aumHoe BIuAHME
37IeMEHTOB KOHCTPYKIMII Ha WX a3pOAMHAMUYecKue
CBOJCTBa // BeCTHMK Tpak[JaHCKUX MH>KeHepoB. 2020.
Ne 3 (80). C. 79-86.

Kniouesvie cnosa: aspoguHaMudecknit K9G PuumeHt,
BaHTOBBIE MOCTBI, BeTPOBas Harpyska, MeTOJ AMCKpeT-
HBIX BUXpell, KOMIIBIOTepHAA IMHAMMKA KUJKOCTH.

PaccmarpmBaeTca B3aMMHOe BIIVAHME 3I€MEHTOB
KOHCTPYKIWII Ha a9pomMHaMUdecknii koadduuyenT no-
60BOTO CONMpPOTUBNIEHVA. UMCIeHHbIe UCCTeTOBAaHUA BbI-
IIOJIHEHBI € MICIIONb30BaHNeM METOJ[a AUCKPETHDIX BUXPeIl.
[Tory4yeHbl 3aBUCMMOCTY B3aIMHOTO BJIVAHMA IIPAMOY-
TOJIbHBIX CeYEeHNII C Pa3/IMYHBIM COOTHOIIEHEM CTOPOH B
3aBUCHMOCTH OT IIPUBEIEHHOTO PACCTOSHMA MY HUMU
Ha JX a9pOfVHAMUKY. PaccMOTpeHO B3aMMHOe BIIMSAHIE
CTOEK IJMIOHOB BaHTOBBIX MOCTOB Ha IpuMepe 30/10TOro
MocTa 1 Pycckoro MocTa Bo BragusocToke.

V. 4. Bubnmorp.: 12 HasB.

Guzeev R. N., Goloviznina E. S. Effect of structural
interaction on the aerodynamic properties. Vestnik
grazhdanskikh inzhenerov — Bulletin of Civil Engineers,
2020, no. 3 (80), pp. 79-86.

Keywords: drag coefficient, cable-stayed bridge, wind
load, discrete vortex method, computational dynamics of
fluid flow.

Effect of structural interaction on drag coefficient is
considered. Numerical study is performed using discrete
vortex method. There have been obtained dependences
of the mutual influence of rectangular cross sections with
different aspect ratios depending on the reduced distance
between the cross sections, on their aerodynamics. The
effect of structural interaction of cable-stayed bridge pylon
legs is investigated on the examples of Golden Bridge and
Russian Bridge in Vladivostok.

YIK 539.3

DOI 10.23968/1999-5571-2020-17-3-87-93

Kaean-Posenuyeseiie /1. M. YTo4HeHIe TeOpUN YCTOIi-
YIBOCTH CTOJKM 3a MpefenamMmm ynpyroctu // Bectuk
IpaXJaHCKUX MHXXeHepoB. 2020. Ne 3 (80). C. 87-93.

Kntouesvie cnosa: ycToi4nBOCTD, HEYIPYTas CTONKA,
HOBBII 93¢ dexT.

Pabora paccmarpuBaeT HOBBI 3¢ eKT, a MMEHHO,
CaMOIPOM3BOJbHDI 13rub (BCIECTBME JCYe3aloliie
MaJIOr0 BO3MYILEHM) HEYIpPYroil CTOVKY, LeHTPaIbHO
CKATOIl CUTION, KOTOpas MeHbllle KpuTnyieckoit. Ha atot
addexT panee BHMMaHMe He obpaiann. Bompoc 06¢cyx-
JAeTCs Ha IIPUMepPe MIAPHUPHO OIEPTOI CTOVKY IIPSIMOY-
ronbHOrO cedeHus:A. IIpu ompeneneHHOM ypOBHE CHUIIBI,
TeJICTBYIOIEN Ha MCKPUBIEHHYIO BCIENCTBME CaMOIPO-
U3BOJIBHOTO U3T1Oa CTOVIKY, IpUpallleHNe CUIIbI BBI3bIBA-
eT IpupalieHNe MOMEHTa HeOIpeie/IeHHON BeNMYMHBbI.
Taxoit ypoBeHDb CHJIBI CUMTaeTCA KpuTndeckum. Ero BbI-
YlCIeHNe, He YYUThbIBalolllee HEMOHOTOHHBIN pOCT Ha-
HpsDKeHUi B Tporecce feOpMUPOBAHNs CTOVKY, JjaeT
KPUTUYECKYIO CUTY, B TOYHOCTM PaBHYIO KacaTe/lbHO-
MOJY/IbHOM.

Wn. 4. bubmuorp.: 15 Ha3B.

L. M. Kagan-Rosenzweig The improved buckling
theory for the column beyond the elastic limit. Vestnik
grazhdanskikh inzhenerov — Bulletin of Civil Engineers,
2020, no. 3 (80), pp. 87-93.

Keywords: stability, column beyond the elastic limit,
new effect.

The article considers a new effect, namely, spontaneous
bending (due to the vanishingly small disturbance) of an
inelastic column when it is centrally compressed by a force
that is less than critical. Earlier, no attention was paid to
this effect. The problem is discussed on the example of a
simply supported column of rectangular cross section. At
a certain level of the force applied to the column curved
due to spontaneous bending, the force increment causes
the moment increment of an indefinite value. This force
level is considered to be the critical one. Its calculation,
which does not take into account the non-monotonic
increase in stresses during the column deformation, gives
the critical force exactly equal to the tangent modulus one.

VK 539.3: 624.04

DOI 10.23968/1999-5571-2020-17-3-94-100

Kapnos B. B., Kobenes E. A. MaremaTudeckast MO-
Jenb HeMUHEeHOro nedopMMUPOBAHUS TPEXCIOMHBIX
00601m04eK // BeCTHUK Ipa’kZaHCKMX MHXeHepoB. 2020.
Ne 3 (80). C. 94-100.

Kntouesvie cnosa: TpexcnoitHast 060/I09Ka, TeOMETPH-
YyecKasi HeMMHEeNHOCTD, CJIOI, Q)yHKuMOHaH SHEpPTUM e-
dbopmaryn.

PaccMoTpeH reoMeTpuYecKy HeNVMHEHHbI BapuaHT
mebopMMpOBaHMsl YIPYIUX O0ONOYEK IIPOM3BONBLHOTO
BUJIa C Y4ETOM IIOIepeYHbIX ciBUTOB. [locTpoeHa HoBasA
MareMaTnyecKas MOJe/b HeMMHENHOro medhopMmupoBa-
HISl TOHKOCTEHHBIX YIIPYTMX M30TPOIHBIX TPEXCIOMHBIX
obomoyek. Kaxxpiit c/moit 060/104KM BBITONHEH U3 Pas-
HBIX MAaTePUasoB, HO C OIM3KUMM CABUTOBBIMIL MOZY/ISI-
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mu. TonmuHa cnoeB MoXeT ObITh pasnnyHoil. Boamoxxno
yCpelHeHIe BCeX TPeX CI0eB U paccMoTpeHMme fedopmu-
POBAHUS TPEXCIIONHOM 000MIOYKM KaK OZHOCIOMHON C
IIpUBEJEHHBIMI XapaKTePUCTUKAMI MOZY/LA YIPYTOCTH
n xoadpdunuenra Ilyaccona.

Vin. 1. Bubnmorp.: 26 HasB.

Karpov V. V., Kobelev E. A. Mathematical model of
nonlinear deformation of three-layer shells. Vestnik
grazhdanskikh inzhenerov — Bulletin of Civil Engineers,
2020, no. 3 (80), pp. 94-100.

Keywords: three-layer shell, geometric nonlinearity,
layer, deformation energy functional.

The article presents the study results of geometrically
nonlinear deformation of elastic shells of arbitrary
type with consideration of transverse shifts. There is
constructed a new mathematical model of nonlinear
deformation of thin-walled elastic isotropic three-layer
shells. Each layer of the shell is made of different materials,
but with similar shear modules. The thickness of the layers
can be different. Averaging of all three layers becomes
possible, and deformation of a three-layer shell as a single-
layer shell with the given characteristics of the modulus of
elasticity and the Poisson's ratio can be considered.

YIK 624.131

DOI10.23968/1999-5571-2020-17-3-101-107

Awnmunos B. B., Ogppuxmep B. I, Jluxauesa H. H.
OnepaTnBHOE IOCTPOEHYE MOJIETbHOIT KPUBOIi gedop-
MMPOBaHN 110 JAHHBIM BOTHOBOTO aHanmn3a // BectHux
TpaXIAaHCKUX MHXeHepoB. 2020. Ne 3 (80). C. 101-107.

Kniouesvte cnosa: mopmynp pedopManmy, YIPYIuit
Mopynb pmedopManuy, Kpuas AepOpMUPOBAHUA, MC-
IIBITAHUA Ha TPEXOCHOE CKaTMe, UCIbITAaHVA MITaMIIaMIL,
runepOonnueckas MOJE/b, SKCIIOHEHIMANIbHAsA MOJIENb,
MEeTOJ, CKOPOCTHBIX YpaBHEHNI MepBOTo IOpPANKa, MHO-
TOKAaHA/IbHBII aHa/IN3 IIOBEPXHOCTHBIX BOJH.

CoBpeMeHHBIII Hepa3pyLIAIONMiA METOJ MHOIOKa-
HAJIbHOTO aHa/IN3a MOBEPXHOCTHBIX BOMH aflallTUPOBAH
I/ OIepaTMBHON OLCHKM (PUIUKO-MeXaHNIeCKUX Ia-
pPaMeTpoOB AVICIHEPCHBIX IPYHTOB IIPY IIpefBapUTE/IbHOM
TeOTeXHIYEeCKOM M3y4eHuy cutyanyy mwiomanku. I[Ipen-
JlaraeTcsi MEeTOAMKA ONlePaTUBHOIO MOCTPOEHMS MOJE/Ib-
HOJT KpMBOIT AehOPMUPOBAHNSA AMUCIIEPCHOTO PYHTA IO
[aHHBIM BOJIHOBOTO aHA/IN3a, YTO IIO3BOIUT OBICTPO U
HeJOpOro OLIEHNBATH OMYCTUMbIE IHTEPBA/Ibl HATPY3KU
u gepopManuy Ipy STUX HATPy3Kax IIPY IpefBapUTe/Ib-
HOJI TeOTeXHMYECKol! oljeHKe ocHoBaHuiL. [TocTpoeHHas
KpuBas gedopMmupoBaHus OyfeT IOJIe3Ha Py MOTyde-
HUY VCXOIHBIX JJAHHBIX [ YMC/ICHHOTO MOJeIMPOBa-
HUSA B3aMMOJEVICTBMA OCHOBAHUA M COOPYXKEHVS A
Moyiefiell YIPOYHAIOLIET0C TPYHTA M YIPOYHAIOIIETOCH
TPYHTa C Ma/IbIMI JiehOpMALIVAMIL

V. 3. Tabn.: 1. Bubmmorp.: 15 Hass.

Antipov V. V., Ofrikhter V. G., Likhacheva N. N.
Express plotting of model deformation curve based on
wave analysis data. Vestnik grazhdanskikh inzhenerov —
Bulletin of Civil Engineers, 2020, no. 3 (80), pp. 101-107.

Keywords: deformation modulus, elastic deformation
modulus, deformation curve, triaxial compression tests,
plate load tests, hyperbolic model, exponential model,
first-order rate equations, multichannel analysis of surface
waves.

The paper presents the study results of the currently
used nondestructive technique of multichannel analysis
of surface waves which is adapted for express assessment
of physical and mechanical parameters of dispersive soils
during preliminary geotechnical investigation of the
construction site. The authors propose a methodology
for express plotting of model deformation curve of
dispersive soil based on the wave analysis data, which will
allow a rapid and non-expensive estimation of allowable
load intervals and deformations under these loads with
preliminary geotechnical assessment of foundation bases.
The plotted deformation curve will be useful for obtaining
initial data for numerical modeling of interaction of
foundation base with the structure designed for the model
of hardening soil and the model of hardening soil at small
strains.

YIK 624.137

DOI 10.23968/1999-5571-2020-17-3-108-115

Kontowixos B. B. CpaBHeHUe pe3yIbTaTOB YMCIIEH-
HOro MOJEIVpPOBAHNA yCTOi[‘lMBOCTI/[ OTKOCOB B IIPO-
rpamme Plaxis c aHamuTHYeCKNMM pacdeTaMu IO YIPO-
LIIeHHOMY MeTofy // BeCTHUK Ipak/JaHCKMX MIH>KEHEPOB.
2020. Ne 3 (80). C. 108-115.

Knrouesvie cnosa: 4uCcneHHbIN pacdeT yCTOMYMBOCTH
OTKOCOB, aHA/JIMTUYECKUI pacyeT YCTONIMBOCTU OTKO-
COB, TU/IPOIHAMMYECKOE JIaBJIeHNe, BHEIIHAA HarpysKa
Ha GPOBKY OTKOCa, CelICMUYeCKOe BO3JIEIICTBIE.

ITpeno>xeHbI CIIOCOOB! YIPOLIEHNS aHAIUTUYECKOTO
METOJAa pacyeTa yCTOMYMBOCTU OTKOCOB. YIPOLIEHHBIN
METOJ] OCHOBAH Ha M3BECTHOM K/IACCUYECKOM pelIeHUN
pacdyeTra yCTOMYMBOCTM OTKOCOB C KPYIJIOUMIMHpUYE-
CKOI1 TIOBEPXHOCTBIO CKONIbKeHus. [IpeniaraeMblit MeTOf
HE Tpe6yeT 3HAYNTEIbHBIX TPYAO3aTpaT BO BPEMEHU U
MO3BOMAET YYUTHIBATh pas/iMyHble BHEIIHME HATrPy3Ku
Ha OTKOC U UX cO4YeTaHMUs. BhIMoTHEHBI MHOTOBapMaHT-
HbI€ CPAaBHUTENbHBIE pPAaCYE€ThL yCTOI‘/'[‘II/IBOCTI/I OTKOCOB B
Imporpamme Plaxis u ¢ TIIOMOIIIbIO YITPOIIEHHOTO aHAJINTN -
4eCKOro MeTofa. B pacueTHBIX cxeMax OBUIM IIPYMEHEHbI
AUCIIEPCHDBIE TPYHTDBI: IIECKU, CYIIECH, CYTTIMHKN 1 TTINHBI C
Pas3IMYIHBIMI CBOVICTBAMN, U Hanbosee pacpoCTpaHeH-
HbIE€ B CTpOI/ITeI’IbHOI‘/’I IIPAKTUKE YITIbI 3a/I0KEHNSA OTKO-
COB. BbINONTHEHHDII aHA/IN3 PACYETOB II0KA3a/I XOPOLIYIO
CXOAMMOCTD Pe€3Yy/IbTaTOB YMCIIEHHOIO MOJENMPOBAHNA
C pe3ynpTaTaMy aHAIMTUYECKUX pacyeToB. MeTop peko-
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MEHAYETCA NIPUMEHATD 715 TIpEeABAPUTEIbHBIX KCIIPpECC-
pacueToB WU JUIA [OTOMTHUTENbHOIN aNnbTepHATUBHOI
[POBEPKM YCTONYMBOCTH OTKOCOB.

Vin. 12. Ta6n.: 2. bBubmmorp.: 12 Hass.

Konyushkov V. V. Comparing the results of numerical
modeling of slope stability in the PLAXIS program with
analytical calculations using the simplified method.
Vestnik grazhdanskikh inzhenerov - Bulletin of Civil
Engineers, 2020, no. 3 (80), pp. 108-115.

Keywords: numerical calculation of slope stability,
analytical calculation of slope stability, hydrodynamic
pressure, external load on the slope edge, seismic impact.

The article purposes some ways of simplifying the
analytical method for calculating slope stability. The
simplified method is based on the well-known classical
solution for calculating the stability of slopes with a round-
cylindrical slickensided surface. The proposed method
does not require significant labor costs in time and allows
taking into account various external loads and their
combinations on the slope. There have been performed
multivariate comparative calculations of slope stability
in the Plaxis program and using a simplified analytical
method. In the design schemes, there were considered
dispersed soils such as sands, sandy loams, loams and
clays with different properties and the most common
slope angles used in construction practice. The performed
analysis of calculations has shown a good convergence
of the numerical modeling results with the results of
analytical calculations. This method is recommended
for preliminary express calculations or for additional
alternative verification of slope stability.

YIK 624.131

DOI 10.23968/1999-5571-2020-17-3-116-126

Jle Ban Yone. Hecymas ciocoGHOCTD GYPOBBIX CBail
ITy60KOro 3amoyenns // BeCTHUK IrpaKJaHCKMX MHXKe-
Hepos. 2020. Ne 3 (80). C. 116-126.

Kntouesvie cnoea: nmefHUKOBblE MOPEHHBIE 1 JOYET-
BepTUYHBblE BEHJICKME OT/IOKEHWs, Hecyllas CHoco0-
HOCTDb 6YpOBBIX CBAIL.

CoBpeMeHHbIe TeXHIYECKIE PEITTAMEHTBI M IIPYHIIN-
Nbl IMPOEKTUPOBAHUA OTPAaHMYEHbl CONPOTUBAEHUAMU
TPYHTOB 10 6OKOBOII IIOBEPXHOCTH 1 HOJ, OCTPUEM CBail
10 40 M. Mexxry TeM CTPOUTENBCTBO BBICOTHBIX 3[aHNI 1
HOI3eMHBIX COOPYXXEHIIT TpedyeT IpuMeHeHNsA cBaii 60-
7lee TITyOOKOTO 3a/I0KeHNA. ABTOP CTaTby ITOCTABUII 3a-
Jady OIpefieNINTh COIPOTUBIEHNE TPYHTOB /I CBail I7Ty-
OOKOTrO 3a/I0KEHNUs IyTeM CTaTUCTUIECKON 06paboTKm
MHOTOUVC/IEHHBIX Pe3y/IbTATOB IIOJIEBBIX MCIBITAHMIT OY-
POBBIX CBail ¥ HEJIMHENHONM 3KCTPAIO/IALMEN COPOTUB-
neHnit Ko rry6uHsl 100 M B MH)KEHEPHO-TeOTOTMYeCKIX
ycnosusix Cankt-Iletep6ypra.

V. 8. Tabn.: 6. bubmmorp.: 16 Hass.

Le Van Trong. Bearing capacity of deep bored piles.
Vestnik grazhdanskikh inzhenerov - Bulletin of Civil
Engineers, 2020, no. 3 (80), pp. 116-126.

Keywords: Glacial Moraine and pre-quaternary
Vendian deposits, bearing capacity of bored piles.

Modern technical regulations and design principles
are limited by soil resistance on the side surface and
under the point of bored piles up to 40 m. Meanwhile,
the construction of high-rise buildings and underground
structures requires the use of deeper bored piles. The
author has set the task to determine the soil resistance
for deep-bored piles by statistical processing of numerous
results of field tests of bored piles and nonlinear
extrapolation of soil resistance to a depth of 100 m in the
geological conditions of Saint Petersburg.

YK 658.5:624.05

DOI 10.23968/1999-5571-2020-17-3-127-133

Bonomun C. A., Xownas FOcug Babakp Xycceiir, bo-
xan Xatimam. PerpeccmoHHas oOLleHKa HOPM 3aTpaT
TPyAa Ha OCHOBE HEPOCETeBOr0 MOJETNPOBAHUA //
BecTHUMK TpaKmaHCKUX uHKeHepoB. 2020. Ne 3 (80).
C. 127-133.

Kntouesvie cnosa: xaneHgapHOe IVIAHMPOBAHMEe CTPO-
UTENbCTBA, ONEPATUBHOE YIPaBIeHNe CTPOUTEIbLCTBOM,
VCTIOTTHNUTE/IbHAsA HOKYMEHTAIVA B CTPOUTENBCTBE, TPY-
TOBbIE 3aTPAThI, MOJIeIMIPOBAHIE HEJPOHHBIX CeTel.

KanenpapHoe mmaHuMpoBaHIe CTPOUTENbCTBA Oasu-
pyeTcsl Ha [JaHHBIX IO IPOAO/DKUTETBHOCTAM BBINION-
HeHUs paboT, KOTOpble HENOCPeNCTBEHHBIM 00pa3oM
CBA3aHBI CO 3HAYEHUAMMU TPYHOBBIX 3aTpar. ITO obecrre-
4MBaeT MOJMydYeHNe Hambojiee TOYHBIX Pe3y/IbTaTOB Ka-
JIEH/IAPHOTO IVTAHMPOBAHNA, PE3YeMOro KaK Ha 3Tare
CTPONTENILHOTO IIPOEKTNPOBAHNA, TaK ¥ B IPOIiecce ero
olepaTMBHOro ynpasjneHus. B PO u B apyrux segymux
3apyOeXXHBIX CTpaHaX M/ CTPOUTEIbCTBA Pa3pabOTaHbI
6a3bl JAHHBIX II0 HOPMUPYEMbIM 3arpaTam Tpyaa. OngHa-
KO MHOTUe pasBUBAIOLIMeECs CTPAHBI, Hampumep, Peciry-
6muka Vpak, He obecriedeHbl COOCTBEHHBIMU HOPMATH-
BaMJ II0 TPYHOBBIM 3aTpaTaM, a I03TOMY OHU BBIHYXKJle-
HbI 1160 MCIOIb30BATh HOPMATUBBI APYIUX CTPAH, 1160
OIIpeNe/IATh IPORO/DKUTEIBHOCTY pabOT ¢ IIOMOIIBIO
9KCIIEPTHBIX OLEHOK, YTO IPUMBOAUT K CYIeCTBEHHOM
HOTPEITHOCTY KaIeHAAPHOTO IUIAHMPOBAHMA CTPOUTENIb-
crBa. Iys1 co3panmst 6a3 JaHHBIX 10 HOPMATUBAM TPYHO-
BBIX 3aTPAT UCIIONIb3YIOTCA PA3/IMIHbIE METObI, KOTOPbIE
OCHOBaHBI 1160 Ha XPOHOMETPa>KHBIX I3MEPEHMAX, 160
Ha (U3MONOIMYECKIX CIIOCc06aX M3MepeHNs aHTPOIIOTIO-
TMYeCKUX [IapaMeTpOB, CBA3AHHBIX C 9HEPreTHYeCKUMMU
saTparamu pabounx. ITOCKONBKY NCIIOIb30BAHUE ITUX
IIOJIXOZIOB TpeOyeT CyILIeCTBEHHBIX 3aTpaT M BpeMeHMU, TO
B KayecTBe IpMEeMJIeMON a/lbTepHATVBBI Ipeflaraercs
MeTOJVIKa, OCHOBAaHHasl Ha cOOpe CTaTUCTUYECKNX JaH-
HBIX, BXOJIAIINX B VCIIOJTHUTE/IbHYIO JOKYMEHTAIMIO 110
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CTPOMUTENBCTBY, SKCIIEPTHBIX JJAHHBIX, OIPEe/IOLIX
BBITIOJTHUMOCTb HOPMATHBHBIX YC/IOBUII BBIITOMTHEHMSA
paboT, U perpeccuoHHol 06paboTKe UTOTOBBIX Pe3yiib-
TaTOB, OCHOBAHHO Ha UCIIOIb30BAHMU BO3MOXXHOCTEI
MOJIe/TMPOBAHNIS VICKYCCTBEHHBIX HEJIPOHHBIX CETelL.

Vin. 1. Ta6n.: 2. bubmmorp.: 14 HasBs.

Bolotin S. A., Khoshnaw Yousif Babakr Hussein,
Bohan Haitham. Regression assessment of labor cost
standards based on neural network simulation. Vestnik
grazhdanskikh inzhenerov — Bulletin of Civil Engineers,
2020, no. 3 (80), pp. 127-133.

Keywords:  construction scheduling, operational
management of construction, executive documentation
in construction, labor costs, neural network simulation.

Construction scheduling is based on data on the
duration of works, which are directly related to the
values of labor costs. This ensures obtaining of the most
accurate results of scheduling implemented both at the
stage of construction design and in the process of its
operational management. In the Russian Federation
and in other leading foreign countries, there have been
developed databases for standardized labor costs in
the field of construction. However, many developing
countries, for example, the Republic of Irag, are not
provided with their own standards for labor costs, and
therefore, they are forced to use either the standards of
other countries or determine the duration of work with
the help of expert estimates, which leads to a significant
error in the construction planning schedule. To create
databases on labor standards, various methods are used
that are either based on timing measurements, or on
physiological methods for measuring anthropological
parameters associated with the energy costs of workers.
Since the use of these approaches requires significant
costs and time, a technique is proposed as an acceptable
alternative. This technique is based on the collection of
statistical data included in the executive documentation
for construction, expert data that determine the feasibility
of regulatory conditions for the performance of work, and
regression processing of the final results based on the use
of modeling capabilities of artificial neural networks.

YVIK 624.134:624.151

DOI 10.23968/1999-5571-2020-17-3-134-140

Bepcmos B. B., J/lamyma, B. B., JKusomos []. A.,
Bopona-Cnusunckas JI. I. IlpumeHenne Buéporpeiide-
Pa 14 BBINOTHEHU CHelaIbHbIX BUIOB CTPONTENb-
HBIX Pa6oT // BeCTHUK IpaKIaHCKUX MH>KeHepoB. 2020.
Ne 3 (80). C. 134-140.

Kniouesvte crosa: BOpaLilMOHHAs TEXHOMOTHS, BUOPO-
HOTpy34uK, Bubporpeiidep, Bubpomeros, rpyHTo3ab0p-
HIUK.

BbInonHeHNne ClienyaabHbIX BUOB CTPONTEIbHBIX pa-
60T CONMPOBOX/AETCSI M3B/IEYEHNEM TPYHTA 13 IIONOCTH
PasIMIHBIX KOHCTPYKTUBHBIX 9/IEMEHTOB, OTPY)KaeMbIX
B IpyHT. [IpuMeHeHue [/Is 9TUX LeIell TPaANIIOHHBIX
YeII0CTHBIX KaHATHBIX IpeitepoB He 00ecrednBaeT Bbl-
COKOIl ITPOM3BOAUTENBHOCTH PabOT. ABTOpaMiy CTaTbu
paccMaTpuBaeTcs 3a/5ada U3B/IEYEHs BOLOHACHIII[EHHbIX
IPYHTOB 6e3 KPYIIHbIX BK/IIOYEHNI TIPY IOMOIIU BUOPO-
rpeitdepos.

Vn. 5. Tabn.: 1. bubmnorp.: 9 Hass.

Verstov V. V., Latuta V. V., Zhivotov D. A., Vorona-
Slivinskaya L. G. Using of a vibrating grab to
perform special types of construction works. Vestnik
grazhdanskikh inzhenerov - Bulletin of Civil Engineers,
2020, no. 3 (80), pp. 134-140.

Keywords: vibration technology, vibrating loader,
vibrating grab, vibration method, soil collector.

Performing special types of construction work is
accompanied by extraction of soil from the cavity of
various structural elements immersed in the soil. The
use of traditional jaw rope grabs for these purposes does
not provide high productivity. The authors of the article
consider the task of extracting water-saturated soils
without large inclusions using vibrating grabs.

YIK 658.5

DOI 10.23968/1999-5571-2020-17-3-141-147

Kproxos K. M., IToda A. A. Pa3paboTKa 1 BHepeHMe
COBPEMEHHBIX OPraHU3alVIOHHO-TeXHOTOTNYEeCKUX pe-
LIEHUIT IPY CTPONTENTbCTBE KOMIIIEKCA 0O BEKTOB Ke-
JIe3HOAOPOXKHOIT MHPpacTpyKTypbl // BecTHuk rpax-
IDaHCKUX MHXeHepoB. 2020. Ne 3 (80). C. 141-147.

Knioueswvie c7108a: 9KOHOMMYECKMIT pocr,
OpPTraHM3aIMOHHO-TeXHONIOTNYecKe pemeHus, BIM-
MOJIe/IIPOBaHIUeE.

AHanusupyeTcsa 3HaYMMOCTb CTPOUTENbHON OTPaCIN
B ITOKa3aTe/AX 9KOHOMIYECKOTO POCTa CTPaHBI, OTMeYa-
I0TCSI OCHOBHBIE IPOOJIEMBI, CBsI3aHHBIE C HETaTMBHBIM
COCTOSIHMEM CTPOUTE/NIBHON OTPAaciy, IpemIaraloTcs
MeXaHM3MbI JVICIIONIb30BAHMs TeXHOMOIMM MH(pOpMa-
I[IOHHOTO MOJENMMPOBAaHNUA Ha BCEX CTAAUAX >KVM3HEH-
Horo Iukma mnpoekra. Ocoboe BHUMaHuUe YrenseTcs
OPraHM3aIIOHHO-TEXHOTIOTMYECKOMY MOJIE/IMPOBAHNIO
Ha CTaJVsX NPOEKTUPOBAHUA M CTPOUTENbCTBA C WC-
[10/1b30BaHMeM MH(OPMAI[MOHHBIX TeXHOMTOTHIA.

Wn. 3. bubmuorp.: 10 Ha3B.

Kryukov K. M., Poda A. A. Development
and implementation of modern organizational
and technological solutions in the construction of a
complex of railway infrastructure facilities. Vestnik
grazhdanskikh inzhenerov - Bulletin of Civil Engineers,
2020, no. 3 (80), pp. 141-147.
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Keywords: economic growth, organizational and
technological solutions, BIM simulation.

The paper presents the analysis results of the
construction industry significance in the indicators of the
country's economic growth. The main problems associated
with the negative state of the construction industry are
considered. The authors propose using mechanisms
of information modeling technology at all the stages
of the project life cycle. Particular attention is paid to
organizational and technological modeling at the design
and construction stages using information technology.

YK 62-05

DOI 10.23968/1999-5571-2020-17-3-148-154

Jlykuna H. JI., Yennoxosa B. M. CosgaHue Mmare-
MaTUYeCKOil MOJEeNN pe3yIbTaTUBHOCTY BIVITHUSA
OpraHN3alMIOHHO-TEXHOIOTMYeCKUX (PAKTOPOB Ha pas-
BHUTHE CTPOUTENbHBIX podeccuii // BecTHUK rpaxpaH-
CKMX MHXeHepoB. 2020. Ne 3 (80). C. 148-154.

Kntouesvle cnosa: BHeIIHNe ¥ BHYTPEHHNE OpraHM-
3aI[MIOHHO-TeXHOJIOrM4YecKye (aKTOpbl, MaTeMaTHdecKas
MOJIeNlb, YpaBHEHNE perpeccun, MOJIMHOMHOe YpaBHeHMe
BTOPOT'O NOPsAJKA.

Crarpsi mocBsIleHa (GOPMMPOBAHUIO U OOOCHOBA-
HUI0 MaTeMaTU4eCKOl MOJeNy MOCPENCTBOM aHaIN3a I
006pabOTKM BHELIHMX ¥ BHYTPEHHUX OPraHM3ALVIOHHO-
TEXHOMOIMYECKMX (PAKTOPOB, a TAKXKe MOMYIeHNIO MaTe-
MaTH4eCKOI MOJIeTI) B BUfIe ypaBHEHMA Perpeccuy BTOPO-
TO TOPAAKA, OLEHNMBAIOIEll BIVMAHNE OPTaHNM3alJOHHO-
TEXHOIOIMYECKMX (PaKTOPOB Ha pa3BUTIE CTPOUTEIbHBIX
npodeccuii B pervoHe UCCIESOBAHNUA C UCTIONb30BaHNeM
MeTOojja 9KCIIEPTHBIX OLleHOK. [IpuMepoM noaTBepxiaeT-
CsI IPAaBUIBHOCTD BbIGOpa TPyl (PaKTOPOB, IOKA3BIBAIO-
IIMX, YTO OJHM U3 HUX M3MEHSAIOTCA, a IPYTHe OCTAIOTCA
CTaOM/IbHBIMIL.

Vn. 4. Tabn.: 3. bubmmorp.: 13 Hass.

Lukina N. L., Chelnokova V. M. Creating of

mathematical model of influence efficiency
of organization and technology factors on the
construction  professions development. Vestnik

grazhdanskikh inzhenerov — Bulletin of Civil Engineers,
2020, no. 3 (80), pp. 148-154.

Keywords: external and internal organization and
technology factors, mathematical model, regression
equation, second-order polynomial equation.

The article presents the formation and substantiation
of a mathematical model obtained by means of analyzing
and processing of external and internal organization and
technology factors. The mathematical model in the form
of a second-order regression equation allows estimating
the influence of these factors on the development of
construction professions in the region where the study
was carried out using the expert assessment method. The

authors provide an example confirming the correct choice
of groups of factors showing that some of them change,
while others remain stable.

YK 69.009

DOI 10.23968/1999-5571-2020-17-3-155-161

FOouna A. @., Heyen Txaii Xuen. OCBeFOMIEHHOCTD
0 KOHTpOJIe KayecTBa 3aHTEPECOBAHHBIX CTOPOH B
cTponTenbcTBe BreTHama // BecTHMK rpak/JaHCKMX MH-
>keHepoB. 2020. Ne 3 (80). C. 155-161.

Knwouesvie cno6a: CTpOUTENbCTBO, KOHTPOJIbL Kade-
CTBa, 3aM{HTEPECOBAHHbIE CTOPOHDI, TAPTHEPCTBO, OCBe-
JIOMJIEHHOCTb, BheTHaM.

[TpuBeseHbl pe3y/nbTaThl aHAMM3a PaHKMPOBAHUA
(hakTOpOB Ha OCHOBE MOJEIV KOHTPOJA KadecTBa JyiA
CTPOUTEIbHO-MOHTAKHBIX OpraHusanmit BreTHama 1o
POJIN ¥ CTXKY Y4aCTHMKOB OIIPOCa C OMOIIBIO K0addu-
LMeHTa paHrosoil Koppenauuu CnumpMeHa. AHamM3 Io-
Ka3bIBaeT, YTO OCBEJOMTIEHHOCTb O KOHTPOJIE KadyecTBa
Y NOAPATYNKOB, 3aCTPONIIVKOB, YIPAB/IAIIINX IIPOEK-
TOM BeCbMa CXOJIHas, a TaKXe eCTb HeKOTOPOe CXOJCTBO
TAHHOI OCBEOMJIEHHOCT! Y PAaOOTHMKOB TEXHIYECKOTO
HaJ[30pa ¥ IPOeKTUPOBLIKOB. Ha ocHOBaHMM pe3ynbTa-
TOB pacyeTa MOXKHO CKa3aTh, YTO YIACTHUKI CTPONTENb-
HOTO IIPOM3BOJCTBEHHOTO IIPOIlecca 3aMHTEPECOBAHDI B
COTPYIHMYECTBE /LA JOCTVDKEHNUA KauecTBa CTPOUTENb-
cTBa. JTO IO3BOJAET IPOTHO3MPOBATH NPEUMYILECTBA
IpYMEHEHNS MOfiellell ¥ CPelCTB KOHTPO/IA KadecTBa
B CTPOUTENBCTBE.

Vin. 2. Tabn.: 7. bubmuorp.: 17 Ha3s.

Yudina A. E, Nguyen Thai Hiep. Stakeholders' actual
knowledge about the construction quality control in
Vietnam. Vestnik grazhdanskikh inzhenerov — Bulletin of
Civil Engineers, 2020, no. 3 (80), pp. 155-161.

Keywords: construction, quality control, stakeholders,
partnership, actual knowledge, Vietnam.

The article presents the analysis results of the
factors' ranking based on the quality control model for
construction and installation organizations in Vietnam by
the role and experience of the survey participants using
the Spearman rank correlation coefficient. As the analysis
shows, there is a large similarity in actual knowledge
about the quality control between contractors, developers,
project managers, and there is some similarity in actual
knowledge about the quality control between technical
supervisors and designers. Based on the calculation results,
we can state that the participants in the construction
production process are interested in cooperation to
achieve the construction quality. This allows predicting
the advantages of using models and tools of quality control
in construction industry.
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YK 628.35

DOI10.23968/1999-5571-2020-17-3-162-167

Deoparos FO. A. DKCIIyaTaMOHHbIE XapaKTepu-
CTUKV COOPY KEHMIT 6M10TIOrMYeCKOI OUMCTKY CTOYHBIX
BOJ, 6ymMakHOI (pabpuku // BecTHUK Irpa’kIaHCKUX MH-
»eHepoB. 2020. Ne 3 (80). C. 162-167.

Kniouesvte cnosa: cTouHble BOBI OYMaXKHBIX (HabPUK,
OMOJIOrMYeCcKast OYMCTKYU CTOYHBIX BOJ, SKCITyaTallOH-
HbIe XapaKTePUCTUKM OYUCTHBIX COOPY>KEHMIT, OKUCTIN-
Te/bHasA MOIHOCTD, HAaTPy3Ka II0 OpraHMYeCKUM 3arpsAs-
HEHVAM.

ITpuBOANTCS aHANMN3 PE3YIBTATOB PabOTHI COOPYKe-
HUJI OMOJIOTMYECKO OYMCTKY CTOYHBIX BOJ, OyMaKHOI
(babpuky, UCIONb3YIOlIell ChIpbe PasHOro Buja (MaKysa-
Typa u Lemmonosa). OnpeeseHbl OCHOBHBIE 9KCITyaTa-
L[IOHHbIe XapaKTePUCTUKYU ITUX COOPY>KeHMII (OKMCIN-
TeJIbHAA MOILIHOCTb IO OPTaHMYECKNM 3arps3HEHNAM I
3P PEeKTUBHOCTb OYNMCTKM) IPY PasINYHOl Harpyske Ha
H1X. Pa3paboTaHbl peKOMEHAALNY I10 TIOBBIMIEHNIO IIPO-
U3BOAUTEIBHOCTU U 9(P(PeKTUBHOCTY PabOTHI OUMCTHOI
CTAHIUIL.

V. 2. Ta6n.: 2. Bubnuorp.: 13 HasB.

Feofanov Yu. A. Operational characteristics of
the paper factory's biological wastewater treatment
facilities. Vestnik grazhdanskikh inzhenerov - Bulletin of
Civil Engineers, 2020, no. 3 (80), pp. 162-167.

Keywords: wastewater of paper factories, biological
wastewater  treatment, operational characteristics
of treatment facilities, oxidative power, loads on organic
pollution.

The results of the biological wastewater treatment
facilities of the paper factory using raw materials
of different kinds (waste paper and pulp) are analyzed.
The main performance characteristics of these structures
(oxidative capacity for organic pollution and cleaning
efficiency) at different loads on them have been
determined. Recommendations have been worked out to
improve the performance and efficiency of the treatment
plant.

YK 629.032

DOI10.23968/1999-5571-2020-17-3-168-172

Bopobves C. A., Pazymos I1. A. ATroput™M npumeHe-
HUA BOJOPOJHOIO TOIUINBA Ha KOIECHBIX TPAHCHOPT-
HBIX CpeAcTBax // BeCTHUMK TpaXIaHCKNMX MH>KEHEPOB.
2020. Ne 3 (80). C. 168-172.

Kniouesvie cno6a: TpaHCIIOPT, aIbTePHATUBHBIE BUIbI
TOIUINBA, BOJOPOIHOE TOIUIMBO, AJITOPUTM, IIPYIMEHEeHNe
BOJIOPOJia, KOJIECHbIE TPAHCIIOPTHBIE CPEZICTBA.

PaccmoTpeno npumeHeHMe BOJOPO/a B KayecTBe TO-
IUIMBa Ha KOJIECHBIX TPAHCIOPTHBIX CPEeACTBAX C JIBUTa-
Te/leM BHYTPEHHETO CrOpaHusi, U pa3paboTaH aaropuTM
ero (g eKTNBHOrO NCIONb30BAHMs. [IaHHBI ATOPUTM

IO3BOJINT MUHVMM3MPOBATh BPeMs U CTOUMOCTD I1epeo-
6OpYy[OBaHVsI CUCTEMBI IMTAHMNS LS IOTYYeHMs KOO~
TMYECKOTO U SKOHOMMYECKOT0 3¢ eKTa Ha TPAHCIIOpTe C
OeH3VHOBBIM V/IM TAa30BBIM [BUTATE/SIMU BHYTPEHHETO
cropanusi, paboTtarniymMu 1o Ky OTTo ¢ pasInIHbIMU
CUCTeMaMy TIMTAHM.

Vin. 2. bubmmorp.: 15 Hass.

Vorobyov S. A., Razumov P. A. Algorithm for using
hydrogen fuel in wheeled vehicles. Vestnik grazhdanskikh
inzhenerov - Bulletin of Civil Engineers, 2020, no. 3 (80),
pp. 168-172.

Keywords: transport, alternative types of fuel, hydrogen
fuel, algorithm, hydrogen application, wheeled vehicles.

The use of hydrogen as fuel in wheeled vehicles with
an internal combustion engine is considered, and an
algorithm for its effective use is developed. This algorithm
will minimize the time and cost of re-equipping the
power system to obtain an environmental and economic
effect on vehicles equipped with gasoline or gas internal
combustion engines operating on the Otto cycle with
various power systems.

YK 629.3.017.5

DOI10.23968/1999-5571-2020-17-3-173-177

Esmiokos C. C., Inadywescxuii Y. C. Topmo3HbIe yc-
IBITAaHUA NIMIIOBAHHOI Pe3VHBI Ha BIaKHOM acdanp-
TOOGETOHHOM IOKPBITHY IIPY HY/IEBBIX TeMIlepaTypax //
BecTHMK TpaKiaHCKUX uI>KeHepoB. 2020. Ne 3 (80).
C.173-177.

Kniouesvie cnosa: TpaHCIIOPT, IPOTEKTOP, LINIIBL, TOP-
MO3HOI1 IyTh, ClieIUIeHNe C JOporoi, addexTnBHOCTH
TOPMOXKEHYI ], TCXHOJIOTMI, 3aMeJlJICHIe.

ITpoBepieHDI MCIBITAHNSA 3aMeJJIeHNs TPAHCIIOPTHBIX
CpeAcTB Kareropuu M, TPy MCIIONb30BAaHUN JIECENEPO-
merpa BRAKETESTER mopenn LWS-2/MC Ha cyxom
acanproberonnom nokpertuu t = (0 £ 0,5) °C. Paccmo-
TpeHa MEeTOMKA pacyeTa M BBefieH K09 UIVeHT U3Me-
HEHUS 3aMeJijIeHNsA TPAHCIIOPTHOTO CPeJCTBA, YUUThIBA-
IOIMI TEXHOJIOTMYECKUI IIporpecc.

V. 2. Tabm.: 2. Bubmmorp.: 17 HasB.

Evtyukov S. S., Gladushevskiy 1. S. Brake tests of
studded rubber motor tyres on wet bituminous concrete
pavement at zero temperatures. Vestnik grazhdanskikh
inzhenerov - Bulletin of Civil Engineers, 2020, no. 3 (80),
pp. 173-177.

Keywords: transport, tyre tread, studs, braking distance,
road adherence, braking performance, technologies,
deceleration.

There were carried out deceleration tests of category
M, vehicles using the BRAKETESTER model LWS-2/MC
decelerometer on dry asphalt pavement t=(0+0,5) °C. The
calculation method was considered and the coeflicient
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of the vehicle deceleration variation taking into account
technological progress was introduced.

YIK 623.3

DOI 10.23968/1999-5571-2020-17-3-178-182

3edeenusos A. B., Efppemenxo V. A. OueHKa TpaHc-
MOPTHOTO CHPOCa K CyOypOaHM3MPOBAHHBIM Teppu-
TOopuAM // BecTHUK TpaKmaHCKUX WHKeHepos. 2020.
Ne 3 (80). C. 178-182.

Kniouesvte cnosa: mapkupoaHue, cybypbaHUsupo-
BaHHBIE TEPPUTOPUY, YAeIbHAsl TeHepalus KOPPeCIIOH-
TMeHIIUIN.

PaccmarpuBatorcst mpo6meMbl (QYHKIIVOHMPOBaHMA
cybyp6aHM3npoBaHHbIX Tepputopuil. IIpuBeneHs! ¢ax-
TOPBI, BAMAIIINE HA PasBUTHe CYOypOaHM3MPOBAHHBIX
TePPUTOPUII U OCHOBHBIX TPAHCIOPTHBIX BOIIPOCOB,
TpeOYIOLINX pacCCMOTPEHNA B CUCTEMe TOPOA-IIPUTOPOS.
OrmpeyienieHbl aryloMepallMOHHbIe CBA3M TI. VIpKyTcka c
IPUIETAOIIMMY TEPPUTOPUAMM Ha OCHOBE TPAHCIIOPT-
HOI JOCTYIHOCTH Ha OOIeCTBEHHOM ¥ MHAUBUAYA/Ib-
HOM TpaHCIOpTe. B KadecTBe UCCIeyeMbIX TepPUTOPUIL
paccMaTpMBAIOTCA VHAMBYLYaTbHbIE XXVJIAIIHbIE TOCEI-
KU, HaXOJsdIIMecss B 30HE TPAHCIOPTHOI HOCTYIHOCTH
VpkyTcKoro pajioHa Ha MHAMBUIYaJTbHOM TPaHCIIOPTE.
ITpuBeneHbl pe3ynbTaThl UCCIAENOBAHMIA PaccMaTpuBae-
MBIX TEPPUTOPUIL B BUJE KOIMIECTBEHHDBIX XapaKTepu-
CTUK (PYyHKIMOHVMPOBAHMA, TaKUX KaK TPAHCIIOPTHBIN
CrIpoc, Ko9a(pUIMEHTbI CYTOYHOTO MAaKCUMyMa, O
II0€3/I0K, COBEpIIAeMBIX Ha MH[UBMAYaJIbHOM TPaHC-
IIOpTe M CpefHee HallOJTHeHMe UHUBYYaIbHOIO TPaHC-
nopra. JlaeTcs perpeccOHHO-KOPPE/AIVIOHHbII aHAN3,
HAIIPaB/ICHHDII Ha BBIAB/IEHUE TPAHCIIOPTHOTO CIIPOCA,
BO3HMKAIOIIETO K CyOypOaHN3MPOBAHHBIM TEPPUTOPUIM
B 30HE TPAaHCHOPTHON MOCTYIIHOCTM Ha MHAUBUJyallb-
HOM TPAHCIOpPTe, B pe3ylIbTaTe KOTOPOTO IIPEIOKEHO
SMIIMPUYIECKOE BBIPAKEHNE, OCHOBHBIM (DAaKTOPOM KO-
TOPOrO AB/IAETCA IVIOIANb PacCMaTpyUBaeMoil cybypbha-
HU3UPOBAHHON TeppUTOpUN. BbIHeceHBI pekoMeHmalum
IPaKTUYeCKOTO IPYMEHEHMs SMIIMPUYECKOTO BBIpaXe-
HIsI IPU IPOTHO3MPOBAHNM MHTEHCUBHOCTY TPAHCIIOPT-
HBIX TIOTOKOB Ha yyacTKax Y/IC, 00eCIIeYNBAIOIINX CBA3b
cyOypOaHN3MPOBAaHHBIX TEPPUTOPIIL C TOPOLOM.

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

Zedgenizov A. V., Efremenko 1. A. Assessment of
transport demand for sub-urbanized territories. Vestnik
grazhdanskikh inzhenerov — Bulletin of Civil Engineers,
2020, no. 3 (80), pp. 178-182.

Keywords: parking, suburbanized territories, specific
correspondence generation.

The article discusses the problems of the functioning
of suburbanized territories. The factors influencing the
development of suburbanized territories and the main
transport issues regarding the city-suburb system are

considered. The agglomeration links of Irkutsk with the
adjacent territories on the basis of transport accessibility
by public and individual transport are determined. The
authors present the study results concerning housing
settlements located within the limits of individual
transport accessibility of the Irkutsk region. These results
are submitted in the form of quantitative characteristics of
functioning, such as transport demand, daily maximum
coeflicients, the number of trips made byindividual vehicles
and the average occupancy of private vehicles. There has
been carried out a regression-correlation analysis aimed
at identifying transport demand arising in suburbanized
territories in the area of transport accessibility by
individual transport, as a result of which an empirical
expression is proposed, the main factor of which is the
area of the suburbanized territory. Recommendations are
offered concerning the practical application of empirical
expression in forecasting the intensity of traffic flows in
sections of the road-transport network, providing a link
between suburban areas and the city.

YK 669.85/86

DOI 10.23968/1999-5571-2020-17-3-183-190

Kondpamiox A. A. IlepcrieKTHBBI IPUMEHEHNA BO-
BOPOJHOII MOOGABKM JUIA ABUTATeNeil BHYTPEHHEro
cropanus, paéotarouux mo mukiay Jusensa // BectHuk
TpaXJaHCKUX MH>KeHepoB. 2020. Ne 3 (80). C. 183-190.

Kniouesvte cnosa: BogopopHas fob6aBKa, ABUrATeNN
BHyTpenHero cropauns (JIBC), BpegHble BEIOPOCHL, TO-
POZCKas aroMepanysi, KOMMepPYeCKUiI M KOMMYHasIb-
HbIJT aBTOTPAHCIIOPT, SKOJIOTMYeCcKas 6e30IMacHOCTb.

[TpuBeneHbI pe3ynbTaThl TEOPETUYECKUX U IKCIIEPU-
MEHTa/IbHBIX MCC/IeNOBAHNI SKOOTMYECKMX XapaKTepu-
CTUK pABMraTeneil BHyTpeHHero cropanusa ([IBC) xom-
MEpPYeCcKOro M KOMMYHA/TbHOTO aBTOTPAHCIIOPTa, pado-
TAIOIMX [0 NUKY [M3ens ¢ IpuMeHeHreM BOJIOPOHOIM
K06aBKM. BBIMIONHEHHBIT aHAIN3 TUTEPATYPHBIX UCTOU-
HIKOB IIOfITBEPANII, YTO CYIIECTBYIOT pasHble JaHHBIE O
BPEJHBIX BBIOPOCAX IpYU NPUMEHEHUU BOJOPOIHON JO-
6aBku g [IBC, paboraroumx mo umkiny Husens. Ilpu
9TOM CYILIECTBEHHO PasHATCA JAHHBIE 110 BPEJHBIM BbI-
6pocam oxcnpios azota NO . PesynbTaTsl TeOpeTnyecknx
U 3KCIIEpMMEHTA/NbHBIX JVCCIEJOBAHMIT 9KOTOTUMYECKIX
xapakTepuctuk JIBC KoMMep4YecKoro ¥ KOMMYHa/IbHOTO
aBTOTPAHCIIOPTA, paboTarolero 1o uKiIy Jusess ¢ mpu-
MeHeHIeM BOJOPOJHOI JOOABKY, IIO3BOJLIIOT yTBEPXK-
IaTb 00 aleKBaTHOCTY TOCTPOEHHOI MOJENN, IIOCKOIbKY
HOTPELTHOCTD MEXy TEOPETHMYECKMMM ¥ 9KCIEepPUMeEH-
Ta/IbHBIMU IaHHBIMM He IpeBbilana 14,5 %. Ycranose-
HO, 9TO KOHIIEHTPALsI BHIGPOCOB NO, B [IBC ¢ mpume-
HeHJeM BOJOPOJHOI 06aBKM, pabOTAIOLIEro II0 LVKITY
Husens, causunach Ha 52 %. IIpuBeneHHble pe3yIbTaThI
UICC/IelOBAaHNII MTOATBEPKAAIOT IEePCIEeKTUBBI IIpUMeHe-
HUsT BofopopHoi mobasku mast [IBC, paboramomux 1mo
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UKy J{m3ens, 9TO BIIEpBble HPUMEHEHO I KOMMep-
94eCKOro ¥ KOMMYHA/IbHOTO aBTOTPAHCHOPTA. ITO rapaH-
THPYeT MOBBIIIEHNE SKOIOTNIECKOIT 6€30IaCHOCTHU B TO-
POJCKIX aryioMepariysix.

Wn. 6. bubnmorp.: 23 Ha3B.

Kondratiuk A. A. Prospects for using hydrogen
additive for internal combustion engines running on
the Diesel cycle. Vestnik grazhdanskikh inzhenerov -
Bulletin of Civil Engineers, 2020, no. 3 (80), pp. 183-190.

Keywords: hydrogen additive, internal combustion
engines, harmful emissions, urban agglomeration,
commercial and municipal vehicles, environmental safety.

The paper presents the results of theoretical and
experimental studies of the environmental characteristics
of internal combustion engines of commercial and
municipal vehicles operating on the Diesel cycle using
a hydrogen additive. The analysis of literature sources
has confirmed that there are different data regarding
harmful emissions when using hydrogen additives for
internal combustion engines running on the Diesel cycle.
Therewith, data on harmful emissions of nitrogen oxides
NO_ differ significantly. The results of theoretical and
experimental studies of the environmental characteristics
of internal combustion engines of commercial and
municipal vehicles operating on a Diesel cycle using
a hydrogen additive, allow to assert the adequacy of
the model, since the error between the theoretical and
experimental data did not exceed 14,5 %. It has been found
out that the concentration of NO_emissions in an internal
combustion engine using a hydrogen additive, working on
a Diesel cycle, has decreased by 52 %.The research results
confirm the prospects of using a hydrogen additive, which
is done for the first time for internal combustion engines
running on the Diesel cycle in commercial and municipal
vehicles. This guarantees increased environmental safety
in urban agglomerations.

YK 629.083

DOI 10.23968/1999-5571-2020-17-3-191-196

Xonvwes H. B., /lagperuenxo A. A., Konosanos /]. H.,
Munaes I1. C. O60cHOBaHMe IMATHOCTMYECKOTO Mapa-
MeTpa JI ONpefie/ieHNs CKPBIThIX IOBPEeKAEHNIT MINH
aBTOMOOMeT // BecTHMK TpaKJaHCKMX WHXXEHEPOB.
2020. Ne 3 (80). C. 191-196.

Kniouesvle cn06a: aBTOMOOWIBHAS IIMHA, CKPBITHIE
MOBPEX/EHNUA IINH, IIATHO KOHTAaKTa IIMHBI, CTAaTHUYe-
CKasl )KECTKOCTD LIVHBI.

[TpuBopnTCcss 060CHOBaHME BO3MOXXHOCTM [MATHO-
CTUPOBAHMA CKPBITBIX IIOBPEXJICHUII aBTOMOOVIbHBIX
IIVH ITyTeM CPaBHEHNA CPeHero 3Ha4eHMs CTaTNIeCcKol
JKECTKOCTY IIVHBI B Pa3/IMYHbIX ee Toukax. OleHKa cre-
IIeH) HePaBHOMEPHOCTY CTATUYECKOI )KeCTKOCTY LIVMHBI
II0 ee OKPY>KHOCTY OCYIIeCTB/IATIACh 10 Be/IYMHe IIATHA

KOHTAKTa IIVHBI C OLIOPHOIT [IOBEPXHOCTHIO. [l/1st ipnbu-

JKEHHOTO OIpefie/ieHIsI IO IIITHA KOHTAKTA [IMHBI

C OIOPHOJT NMOBEPXHOCTBIO IPEIOKEHA OPUTMHATbHASL

MeTtofuKa. [IpuBefeHbl pe3yIbTaThl ONpefe/eHNs II0-

A/ TATHA KOHTAKTA LIMHBI B PAa3/IMIHBIX €€ TOYKaX

P HECKOJIbKVIX 3HAYEHNSX JaB/IeHNsA BO3IyXa B IIIHE.
Vin. 4. bBubmmorp.: 15 Hass.

Holshev N. V., Lavrenchenko A. A., Konovalov D. N.,
Minayev P. S. Substantiation of the diagnostic parameter
for determining latent damage to car tyres. Vestnik
grazhdanskikh inzhenerov — Bulletin of Civil Engineers,
2020, no. 3 (80), pp. 191-196.

Keywords: car tyre, latent tyre damage, tyre contact
spot, static tyre rate.

The article provides substantiation for the possibility
of diagnozing latent damage to car tyres by comparing
the average value of the static tyre rate at different points.
The degree of uneven static stiffness of the tyre along
its circumference was estimated by the size of the tyre
contact spot with the support surface. An original method
for approximate determination of the tyre spot area
contacting with the supporting surface is proposed. The
results of determining the area of the tyre contact spot at
various points with several values of air pressure in the
tyre are presented.
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Acayn A. H., Acayn M. A. VIHHOBaniMOHHbIEe MPOJYK-
TBI ¥l MOJIEIIH, PETYIUpYyeMble CyObeKTaMy IpegIpUHI-
MaTenbCTBa B cepe CTPOUTENHCTBA M 000POTa HETBY-
JKMMOCTH // BecTHUK TrpakpmaHCKuX MH>KeHepos. 2020.
Ne 3 (80). C. 197-207.

Kniouesvie cnosa: cyODbeKTHl IpefIpUHUMATEND-
CTBa, MHHOBAIL[MOHHBIE HPORYKTHI, crapram, ConTech,
PropTech.

BbIsiB/IEHBI U MCCTIEIOBAHBI OCHOBHbIE HAIIPAB/ICHNS
nesitenpHOCTY B chepe ConTech u PropTech n nasBaubt
KOMIIaHIY, YCIIEIIHO pean3yoliye HoBble uaen. Pacmu-
CaHa CYTb HOBBIX IIPeNIPUHUMATEIbCKIUX Ufieit (cTapTa-
[IOB) B MHBECTULIMOHHO-CTPOUTEIBHOIT chepe 1 060poTa
00DeKTOB HEABIDKMMOCTH. VICCIeoBaHa MHBECTHUIINOH-
Has aKTMBHOCTb B poccuiickoM cektope PropTech.

WM. 1. Ta6n.: 2. Bubnmorp.: 29 Ha3B.

Asaul A. N., Asaul M. A. Innovative products and
models regulated by business entities in the field of
construction and turnover of immovable property.
Vestnik grazhdanskikh inzhenerov - Bulletin of Civil
Engineers, 2020, no. 3 (80), pp. 197-207.

Keywords: business entities, innovative products;
startup; ConTech, PropTech.
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The paper identifies and studies the main areas
of activity in the field of ConTech and PropTech. The
companies that successfully implement new ideas are
discussed. The authors highlight the essence of new
entrepreneurial ideas (startups) in the investment and
construction sector and the turnover of real estate.
Investment activity in the Russian PropTech sector is
studied.
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Jlackun M. b., Jamnunon JI. b. KoppekTupoBku 00b-
€KTOB CpaBHeHUsA 00paboTKOil OONBIINX MacCHBOB
JAHHBIX KalaCTPOBOro y4eTa // BecTHMK IpaXKJaHCKUX
uKeHepos. 2020. Ne 3 (80). C. 208-220.

Kntouesvte cnosa: pplHOYHAS CTOMMOCTD HEfIBVDKIIMO-
CTHU, CTOXAacTU4ecKass MOJeIb IieHOOOpa3oBaHMsA, MOfa
norapugMIIecKyt HOpMaabHOTO 3aKOHa pacHpeeneHNns,
KOPPEKTHPOBKA IIeH 00beKTOB CPaBHEHMA.

IIpennoxeH MeTOR KOPPEKTHPOBOK 0ObEKTOB CpaB-
HEHUA B CPABHUTEIbHOM IIOJXOfie IIPI OLleHKe HeIBIDKU-
MOCTM, OCHOBAHHBIJI Ha CpaBHEHMM K/IaCTepOB pasiny-
HBIX TPYIII 00BEKTOB HEJIBIDKUMOCTH, CPOPMIPOBAHHBIX
0 11eH006pasymomuM (akTopaM U TeMIaM U3MEHEHMIT
3a IepUOJ MEXIY AaTaMU KalaCTPOBOIl oreHKu. lleHo-
obpasyromye paKTOPLI pasfe/IAITCA Ha KaueCTBEHHbIE 1
HelpepbIBHBIe. PasfieneHre 06beKTOB Ha KIacTephl IPo-
BOJMTCA 110 TeMIIaM POCTa B IIepHOJ, MK KaJacTPOBOI
OLICHKOJI J 10 Ka4eCTBeHHBIM (paKTOpaM. 3aTeM B KaX-
IOM KJIacTepe pacCMaTpUBAIOTCA IBYMEPHDIE paclpene-
JleHMA KalaCTPOBBIX CTOMMOCTeI ¥ BBITEKAIOIIMe U3 HUX
3aBMCUMOCTY M3MEHMBLIENCA KaJacTPOBON CTOMMOCTHU
OT HETIPePBIBHBIX IIeHO0Opasymomux ¢paxropos. [Ipento-
JKEHHBII MeTOJ, II03BOJISIeT IPOBOUTb KOPPEKTUPOBKY
00'beKTOB CpaBHEHM: PHIHOYHBIX JAHHBIX (B TOM YHUCIIe 1
I MaJIbIX BBIGOPOK), OIIMPaAsiCh Ha JaHHbIE KaaCTPOBO-
ro y4eTa ABYX IepronoB. [IpuBeneHHbIe IpMMepHI OINU-
paloTCA Ha CpaBHEHUE Pe3y/IbTaTOB KaJlaCTPOBOIL OLeH-
Ku >xuoit HepgByokumocty Caskr-Iletepbypra B 2015
n 2018 ropmax.

V. 10. Tabm.: 6. Bubmorp.: 8 HasBs.

Laskin M. B., Dampilon L. B. Adjustment of
comparison objects by processing of large amounts
of cadastral data. Vestnik grazhdanskikh inzhenerov -
Bulletin of Civil Engineers, 2020, no. 3 (80), pp. 208-220.

Keywords: real estate market value, stochastic model
of pricing, mode of the logarithmically normal law
of distribution, the price adjustment of the comparison
objects.

The article proposes an adjustment method of
comparison objects in the comparative approach to real
estate valuation, based on the comparison of clusters of
different groups of real estate objects formed by price-

forming factors and the rate of change between the dates
of cadastral valuation. Price-forming factors are divided
into qualitative and continuous ones. The division of
objects into clusters is carried out according to the
growth rate in the period between cadastral valuation
and to the qualitative factors. Then, in each cluster, two-
dimensional distributions of cadastral values and the
resulting dependencies of the changed cadastral value
on continuous price-forming factors are considered. The
proposed method makes it possible to adjust the objects of
comparison of market data (including for small samples),
based on the data of cadastral accounting of two periods.
These examples are based on a comparison of cadastral
valuation results of residential real estate in St. Petersburg
in 2015 and 2018.
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Tymovieun A. I, Kopobos B. b., Menvuuxosa T. B.
KomOuHMpoBaHHBI CIHOCO0 pacuyeTa BeCOBBIX KO-
3 ¢uneHTOB B MHOTO(AKTOPHBIX SKOHOMUYECKMX
Mopensax // BecTHUK TIpak[JaHCKUX MH>KeHepoB. 2020.
Ne 3 (80). C. 221-228.

Kniouesvle c106a: MeTOLBI 9KCIIEPTHBIX OLIEHOK, PaH-
XKVUPpOBaHue PaKTOPOB, BeCOBbIE KOI(PPUIVIEHTBI.

ITpoBesieHO cpaBHEHNE TpeX NOIYIAPHBIX METONOB
HaXOXKJIeHM BECOBBIX K09()DUIIMEHTOB BIMAOMINX (aK-
TOPOB: METOfa IPSAMOIT PaCCTAaHOBKM, PAHXXVMPOBAHUS U
aHa/m3a yepapxuil. [IpoaHanmmu3aupoBaHbI JOCTOMHCTBA
Y HEJOCTATKY KaXJIoro MeTofa. [IpenioxenHa MeTonmka,
HO3BO/AONIAsA 00BEAVHUTD MPEMMYIeCTBA YKa3aHHBIX
MeTonoB. OTMCcaHbI IPOLEAYPbI, OCHOBAHHbIE Ha PAHXKI-
poBaHMM (PAKTOPOB C OC/IEAYIONIIM BBEfIeHIEeM KOPPeK-
TUPYIOLIMX MOIPABOK K PAacCUUTAHHBIM Ha OCHOBAHUU
PaHXMpOBaHuUA BecOBBIM Koadpduunentam. Chopmynu-
POBaHBI IpaBIIa K BBEEHNUIO IIONPaBOK. PaspaboraH ai-
TOPUTM peau3alyi IPeII0KeHHOTO MeTONa, KOTOPBI
IPOVJUIIOCTPUPOBAH Ha MOJIe/IBHOM IIpUMepe.

Tabm.: 7. bubnuorp.: 14 Ha3B.

Tutygin A. G., Korobov V. B., Menshikova T. V.
Combined method for calculating weighing coefficients
in multi-factor economic models. Vestnik grazhdanskikh
inzhenerov - Bulletin of Civil Engineers, 2020, no. 3 (80),
pp. 221-228.

Keywords: methods of expert assessments, ranking of
factors, weighing coefficients.

The article presents a comparative analysis of three
popular methods for determining the weight coeflicients
of contributing factors: the direct placement method,
the ranking method, and the method of analyzing
hierarchies. Advantages and disadvantages of each
method are analyzed. A technique that allows combining
the advantages of these methods is proposed. Procedures
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are described based on ranking factors with subsequent
introduction of corrections to the weighing coefficients
calculated basing on the ranking. The rules for introducing
corrections have been formulated. An algorithm for
implementing the proposed method is developed, which
is illustrated with a model example.

YK 502.504; 338.2; 628.54
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LIxospebos 3. C., bopasckuii b. B. K Bompocy o ¢op-
MUPOBAaHNIM PHIHKOB BTOPMYHBIX PeCypcOB M3 OTXO-
OB CTPOMTENbCTBA M KOMMYHA/JIbHOTO XO3AMCTBa //
BecTHuk rpakpaHCKux uiKeHepoB. 2020. Ne 3 (80).
C.229-237.

Kniouesvte cnosa: sxonorudeckas 6e30IacHOCTb, pe-
cypcocbepexxeHite, BTOPIUIHOE CBIPbe, SKOHOMUYECKUIT
MeXaHV3M, TOBapHBIIl pbIHOK, TOBapHas OMpiKa, BTOPUY-
HbIE PeCypChl, 00paboTKa 1 yTUIN3ALUA OTXOHOB IIPOM3-
BOJICTBA I MOTPEOIEHNsI, CTPOUTENIBCTBO, PEMOHT U CHOC
3ITaHUIA.

[Tpo6rema ob6palieHns1 C OTXOHAMM OCTAETCSI B Ha-
cTosillee BpeMs Haubomee OCTPOIL M 3HAYMMON 1A BCeX
CTOpPOH Ppoccuiickoro obmecta. CIOXMBLIASCA [ecs-
TUIETUAMM OTeYeCTBEHHAs dKONOTMYECKM ONacHas CH-
crema oOpalfeHus1 ¢ OTXOfaMy TpebyeT KOPEeHHOI pe-
OpraHM3anMu— OT INPEUMYIIeCTBEHHOTO 3aXOPOHEHNUA
K 9} dexkTUBHO HeliCTByMOIEl B MUPOBOI SKOHOMUKE
pecypcocbeperaroleit ciucTeMe, OCHOBAHHOII Ha IIpUMe-
HEHUI 9KOJIOTMYIeCK) 6e30IacHbIX TEeXHOJIOIMIt, obecre-
YMBAIOIMX MOBTOPHOE MCIIONIb30BaHME OTXO[OB B BUJIE
BTOPMYHDBIX PECYPCOB M MX BOBJIEYEHME B XO3AJCTBEH-
HBII 060pOT. BaxkHOII cocTaBisioliell TaKoil MHHOBA-
L[VIOHHOJI CHCTeMBI MOXKET CTaTb (pOPMUPOBaHNE PHIHKA
BTOPUYHBIX PECYPCOB.

Vin. 1. Tabn.: 1. bubmmorp.: 20 Ha3B.

Tshovrebov E. S., Boravsky B. V. To the issue
of forming the markets of secondary resources
from construction work and municipal services wastes.
Vestnik grazhdanskikh inzhenerov - Bulletin of Civil
Engineers, 2020, no. 3 (80), pp. 229-237.

Keywords: ecological safety, savings of resources,
secondary raw materials, economic mechanism,
commodity market, commodity exchange, secondary
resources, processing and recycling of production wastes
and consumption, construction, repair and demolition of
buildings.

The problem of industrial waste management at
present remains the most relevant for all the strata of the
Russian Federation society. The domestic environmentally
dangerous waste management system that has been
established for decades requires a radical reorganization.
There exists an urgent need of transformation from
the system based on preferential burial of wastes to the

efficient resource-saving system functioning in the world
economy, based on the use of environmentally friendly
technologies that ensure the reuse of waste in the form of
secondary resources and their involvement in economic
turnover.An important component of such an innovation
system can be the formation of a secondary resource
market.
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Yenauenxo H. B., /lyuenxo M. M., [Jémun A. M. O60-
CHOBaHNe BBIOOpa MPHOPUTETHOTO MHHOBAIVIOHHOTO
pelleHNsI B CTPOUTENbCTBE C MPYMEHEHEM anmapara
Teopuy Urp // BeCTHUK TpaKFaHCKUX MHXKeHepoB. 2020.
Ne 3 (80). C. 238-244.

Kntouesvie cnosa: crpoutenbHas NeATeTbHOCTD, MTHHO-
BallJIOHHBIE PelleHN A, BBIOOp IPMOPUTETHOIO BapUAHTa,
TEOPeTUKO-UTPOBOE MOJieIMPOBaHMe, SKOHOMUYECKNe
PUCKIL.

[IpencraBieHbl pe3y/lIbTaThl MCCIEHOBAaHNA aKTyallb-
HOTO HAIIpaBJIeHUA pPa3sBUTHA IPUKIANHBIX acCIIeKTOB
IpVYMeHEHVSI UHCTPYMEHTapusA TeOPUY UTP B LEJAX I10-
BBIILIEHMsI Ka4ecTBa 0OOCHOBAHNs BbIOOpA yIIpaBIeHYe-
CKUX pElIeHMII yYaCTHMKaMM CTPOMUTENIbHON [eATeNb-
HOCTY TIPYMEHNUTEIbHO K CUTYAl[Uy HeOIpeNeeHHOCT
U3MEHEHNs BHeNIHel cpenbl. PaccMOTpeHBI MeTommde-
CKJe M IPUK/IaJIHble acIeKThl MOJeNMPOBaHMA MIPOIiec-
ca 000CHOBaHMsI BBIOOpa MHHOBALMOHHBIX PEIICHMIT B
TeATeTbHOCTY CTPOUTETbHBIX OPTaHM3auil ¢ IpUMeHe-
HIEM CTATVCTUYECKNX UIP B CUTYal[UM HELOCTATOYHOII
MH(OPMAINY [/ IPUHATHUA YIIPaBIeHIeCKUX PelIeHMNIt,
Brusiomell Ha 3¢GQGeKTNBHOCTD IKOHOMMYECKO [iesi-
TeJTbHOCTY YYACTHMKOB CTPONTENIBCTBA VM TIOPOXK/JAT0Iert
9KOHOMMYECKNe PUCKIL. PaccMOTpeH MeTo4ecKmii Ipu-
Mep IIpYMeHeHMUs TeOPeTUKO-UIPOBOI0 MOJEINPOBAHUSA
npy 060CHOBaHMY BBIOOpA TIPMOPUTETHBIX MHHOBAI[V-
OHHBIX pelleHn B cepe IMPOMBIIIICHHO-TPaXKJaHCKOTO
U TPAHCIIOPTHOTO CTPONTETHbCTBA C IPYMEHEHMEeM Kacca
«UTP C IIPUPOJIOIi» B CUTYAIMM YaCTUIHOI HeoIpefie/ieH-
HOCTM M3MEHEeHNA BHeIIHell cpefibl. BblABIeHHbIE IpH-
KIaJHble MOTEeHI[Ma/JbHble BO3MOXXHOCTHU IIPYMEHEHNA
CTaTUCTUIECKNX UTP COBMECTHO C TEOPHeil BePOATHOCTH
pacumpsioT chepy TeOpeTMKO-UIPOBOIO MOJEIMPOBa-
HI B IIeJISIX MTOBBIIIEHNSI KayeCcTBa 000CHOBaHMsI BBIOO-
pa IPMOPUTETHBIX NHHOBALMOHHBIX PeLIeHNIT U CHIDKe-
HIA SKOHOMUYECKVUX PUCKOB B HEATETbHOCTU yIaCTHM-
KOB CTPOUTENIbCTBA.

Tabm.: 3. Bubnmorp.: 21 HasB.
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Keywords: construction activities, innovative solutions,
selection of a priority option, game-theoretic modeling,
economic risks.

The article presents the results of the study of the
current development direction of applied aspects of
the game theory tools application in order to improve
the quality of substantiation of selecting managerial
decisions by participants in construction activities in
relation to the situation of uncertainty in changing
the external environment. The authors consider some
methodological and applied aspects of modeling the
process of substantiating the selection of innovative
solutions in the activities of construction organizations
using statistical games taking into account the situation
of insufficient information for making managerial

decisions that affect the efficiency of economic activities
of construction participants and generate economic risks.
A methodological example of applying game-theoretic
modeling is considered in substantiating the selection of
priority innovative solutions in the field of industrial-civil
and transport construction using the “games with nature”
class in a situation of partial uncertainty in changes in the
external environment. There have been identified some
potential applications of statistical games in combination
with probability theory that expand the scope of game-
theoretic modeling in order to improve the substantiation
quality of selecting priority innovative solutions and
reducing economic risks in the activities of construction
participants.



