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Benwiii I’ V1., Iapunos A. V1. 3anipemenbHas Hecylas
CHOCOOHOCTD CTEPKHEBBIX 7IEMEHTOB CTATbHBIX KOH-
CTPYKIIWII ITOCTIe HoTepy 00uieit ycroitaunBocTy // Becr-
HIIK TPOXJAHCKUX MH>KeHepoB. 2022. Ne 5 (94). C. 5-19.

Kntouesvie cnosa: sanpenenbHas paboTa, BHELIEHTPEH-
HOe cxarue, ob1as YCTOMYMBOCTb, MECTHASl YCTOWYM-
BOCTb, IUTACTHYeCKast AedopMariyis, anroputM «CedeHner.

[Tpepnosker «0OpaTHBIN» YNCIIEHHO-aHATUTUYECKIIT
METOf] OIpefe/eHNsi OCTATOYHON HeCyIell CIoCOOHO-
CTH CTa/JbHBIX CTEP>KHENl IOC/Ie ToTepy OOIeit yCTol-
YUBOCTH C YYETOM 3aKPUTUYECKON pabOTHI COCTABIAIO-
MMX CTep)KeHb IUIACTVHOK U PA3BUTBHIX IIACTUYECKMX
medopMarLuit ¢ IepexXofoM B CTA/IUI0 CAMOYIIPOYHEHNS.
Pemrenne BemeTcs B 0OpaTHON MOCIE[OBATENTBHOCTI: 11O
3aJJaHHOMY 3allpefie/IbHOMY [eOpMMPOBAaHHOMY CO-
CTOSIHUIO B Hanbosiee HarPy>XEHHOM CEYeHUI CXKATOTO C
PaBHBIMM KOHILIEBBIMIU OfJHO- VY IBYXOCHBIMM 9KCLIEH-
TPUCUTETAMM CTEPKHS; YUC/ICHHO, B Oe3pasMepHBIX Ia-
paMeTpax, yCTaHaBIMBAIOTCSA 3HaueHUA gedopMalloH-
HBIX (YYUTHIBAIOIUX TeOMETPUUECKYI0 HEMHEITHOCTD),
(bakTIYeCKy feJICTBYOIINX U HeflepOPMAIVIOHHBIX (PUK-
TYBHBIX, KOMIICHCHPYIOIUX (PU3NIECKYI0 HETIMHETHOCTD
U TIOTEPI0 MECTHOI yCTOMIMBOCTH, ycunuil. ITocnegnne
CUUTAIOTCSA PE3YIHTATOM II00YEPEHOIO CMMETPUYHOTO
TOTPY>KeHMs YIPYTOTO CTEpP)KHS ABYM:A IIPOFONbHBIMU
(GUKTUBHBIMY CUIAMU, JEVICTBYIOLINMI COOTBETCTBEHHO
C OfIHO- W/IU IBYXOCHBIMM 3KCLleHTpucuTeTamu. Ileppas
U3 HUX KOMIIEHCHPYeT Hada/JbHYI CTafini0 pPas3BUTHUA
IIACTNYeCKUX fedpopMamuil o moTepu oOIeit yCToit-
YYBOCTY, a BTOpas, KOMIIEHCHMPYHOIas B JIOKAJIbHOI
YacTU CTEPXKHS HOTEPI0 MECTHOI YCTONYMBOCTU U 60-
nee TaybOKMe IUTacTHMdecKye Aedopmanuu, — IOCIIe.
Bnuanmne reoMeTpryuecKoil HEMHENHOCTY YIIPYTOil MO-
IenM CXKATO-U3OTHYTOTO AEVCTBYIOMmel ¥ QUKTUBHBIMU
CHIaMI CTeP)KHS Ha YCWINA OINPENeNAeTCS «IPIMbIM»
QHAIUTUYECKUM pellleHreM AedOpMalMOHHON 3a/adn,
IOCTPOEHHBIM TaKXe B 6e3pasMepHBIX IapaMeTpax, Ko-
TOpbIe 3aTeM VICHONB3YIOTCS IpY OOPaTHOM pelIeHUN C
1LIe7IbI0 OIpefieNIeHNs] KOHIEBbIX 9KCLIEHTPUCUTETOB fIeli-
cTByomelt cunel. IIpenioskeHHbII MeTOR obmafaer [o-
CTATOYHO /IS IIPAKTUYECKOTO MPVMEHEHNI TOUHOCTBIO
U TI03BOJIAET COKPAaTUTb BpeMs pacdeTa Ha HECKOJIBKO
HOPSA/IKOB 10 CPABHEHMIO C YMC/IeHHbIMH. [IpeficTaBnensl
rpaduku 3aBUCUMOCTY KO3 PUIEHTa CHIDKEHNS HeCy-
Ieil CIIOCOOHOCTH HOC/Ie MOTepy OOIell YCTONYMBOCTI

OT BeJIMYMHBI TIPVBEAEHHOI OTHOCUTENbHOI fAedopma-
1y Haubojlee HArpy)KeHHOTO BOJIOKHA, /ISl HEKOTOPBIX
Hanbosiee MCIOMb3yeMbIX B IIPAKTUKe IIPOEKTUPOBAHU
HOIIEPEYHBIX CEYEHMIT CKATO-M30THY THIX CTEPXKHEIL.

V. 9. Bubmmorp.: 28 Hass.

Belyy G. L, Garipov A. I. Post-limit bearing capacity
of buckled steel structures frame elements. Vestnik
grazhdanskikh inzhenerov — Bulletin of Civil Engineers,
2022, no. 5 (94), pp. 5-19.

Keywords: post-limit resistance, combined bending
and compression, buckling, local buckling, plastic strain,
«cross-section» algorithm.

The «reverse» numerical-analytical method for definition
the residual bearing capacity of steel frame elements
after buckling is proposed. The method allows to take in
consideration the post-critical behavior of plates making up
the frame element and large plastic strain overflowing into
the self-hardening stage.

The solution is carried out by the reverse sequence:
it is offered to define values of deformational and non-
deformational internal forces by numerical unitless procedure
according to a given post-limit deformed state of the most
loaded cross-section of an element under compression and
bending in one or two planes. Wherein deformational forces
are assumed as actually acting forces, taking in consideration
geometrical nonlinearity, and non-deformational forces
are assumed as fictitious forces, compensating nonlinear
material behavior and local buckling. The latter ones are
considered to be the result of sequential symmetrical acting
of two additional axial fictitious forces with one or two
eccentricities on the elastic element. The first fictitious force
compensates the initial stage of increase of plastic strains
before element buckling, and the second one compensates
local buckling and further increase of plastic strains in some
part of element span after element buckling. The effect of
the geometrical nonlinearity on internal forces is defined
by «straight» unitless analytical solution of the problem,
considering deformed state, using the elastic model of
element compressed by actually acting and fictitious forces
with their eccentricities. Evaluated internal forces are used
in the reverse solution to define eccentricities of actually
acting force on the ends of element. The proposed method
has a sufficient accuracy for practical application and allows
to reduce by orders the magnitude of computational time
compared to numerical methods. The graphs showing how
the post-buckling bearing capacity reduction coeflicients
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depends on the value of the normalized strain of the most
stressed fiber for some of the cross-sections most widely used
in construction practice are presented.

VK 624.044: 624.044.2: 624.044.3: 624.016: 678.029.46
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Konopamiox B. B. DKcliepuMeHTaNbHbIE MCCIET0BA-
HUS IMPOYHOCTHBIX XapPAaKTEPUCTUK BBICOKOIPOYHOI
cranepuOpobeTonHOIT cMecu // BeCTHUK TpaX/ITaHCKMX
MH>KeHepoB. 2022. Ne 5 (94). C. 20-36.

Kniouesvte cnosa: 6eto, ctanepnbpobeToH, KyomKo-
Basi IIPOYHOCTD, IPU3MEHHAs MPOYHOCTH, HpPefeIbHOe
COCTOSIHIIE, MOZY/Ib YIIPYTOCTH, AMArpaMma CXKaTus CTa-
nepubpobeToHa, AUarpaMMa pacTsDKeHus cTanedubpo-
6eToHa.

PaccMOTpeHBI  9KCHEPUMEHTA/IbHBIE MCCIEHOBAHIS
[IPOYHOCTHBIX XaPaKTEPUCTHK BBICOKOIIPOYHOrO GeTOHA
u cranepubpobeToHa U3 BHICOKOMOABIKHBIX O€TOHHBIX
u cranepnubpobeToHHBIX cMecelt. [TomydeHbl 9KCIIEpH-
MEHTaJIbHbIe 3aBUCUMOCTY IPU3MEHHON 1M KYyOUKOBOI
IIPOYHOCTM O M IHOCTIE TOIEPEMEHHOrO LVKINIECKOTro
3aMOpaKMBAHNUA U OTTamBaHuA. IIpeyiokeHbl pacyer-
Hble (POPMYIIBL, TeMOHCTPUPYIOLIIE B3aUMOCBSI3b MEXIY
KyOUKOBOII 11 IIPU3MEHHOI IIPOYHOCTHIO IIPU CKATUN 1
pactspxernu. CHopMupOBaHbI PacyeTHbIE AVATPAMMBbI
cranepubpobeTOHA Py CKATUM U PACTDHKEHUM IKCIIe-
PUMMEHTAIbHBIX 00Pa3I0B-IIPU3M.

Ta6.: 10. Vin.: 11. Bubmmorp.: 16 Hass.

Kondratyuk V. V. Experimental studies of the strength
characteristics of high-strength steel-fiber reinforced
concrete mixture. Vestnik grazhdanskikh inzhenerov -
Bulletin of Civil Engineers, 2022, no. 5 (94), pp. 20-36.

Keywords: concrete, steel fiber reinforced concrete,
cube strength, prism strength, limit state, modulus of
elasticity, compression diagram of steel fiber reinforced
concrete, tension diagram of steel fiber reinforced
concrete.

The article discusses experimental studies of the
strength characteristics of high-strength concrete and
steel fiber reinforced concrete from highly mobile
concrete and steel fiber reinforced concrete mixtures.
There have been obtained experimental dependences of
prism and cube strength before and after alternate cyclic
freezing and thawing. Calculation formulas are proposed
that demonstrate the relationship between cube and prism
strength in compression and tension. Calculation diagrams
of steel fiber reinforced concrete under compression and
tension of experimental prism samples are formed.

YIK 624.012 : 69.059.3

DOI 10.23968/1999-5571-2022-19-5-37-53

Paoatixun O. B., Hlapagymounos J/I. A. Metoguka
pacyera IMPOYHOCTY, TPEUIMHOCTOMKOCT M >KECTKO-

CTH 5Kene3006eTOHHBIX 6a/T0K, YCHIeHHBIX cTaneduépo-
0eTOHOM, Ha OCHOBe HeTNHeIHON aedopMaIIOHHOII
Mopenu // BecTHMK TIpaKTaHCKMX MH>XeHepos. 2022.
Ne 5 (94). C. 37-53.

Kniouesvle cnosa: peKOHCTPYKLVISI, YCUTIEHNE, CTalle-
¢ubpobeToH, nsrnbaeMblii MeMeHT, HeMHeHas fedop-
MAI[MOHHAsI MOJIETIb.

ITepcrieKTUBHBIM CIIOCOOOM YCHUIEHNS JKeme300€TOH-
HBIX OAJIOK SIB/IIETCS MICIIONB30BaHMeE PYOAIIKY 13 CTajle-
¢ubpoberona. ITo TPyIOEMKOCTI USTOTOBIIEHNS YCTPOIL-
CTBO TaKoOIt pyOalIKyl COMOCTABMMO C HaHEeCEHMEM 0ObIY-
HOIT IITYKAaTypKH, a HAab/IIoffaeMoe yBeIdeHne HeCyIei
CITIOCOOHOCTYM YCWIEHHBIX OQIOK BIIONHE CPABHVMO C
IpYIMeHEHNEM CTaJIbHOI 00OIIMBL. AHamNM3 MUTepaTyphl
MOKa3aJI, YTO METONUK pacyeTa pacCMaTpUBAEMOrO CIIO-
coba ycuIeHus, KOTopble Obl YYUTBIBAIN OCOOEHHOCTHU
cranednbpobeToHa Kak MaTepuasa, a TakKe 0COOEHHO-
CTJ COBMECTHOJT PabOThI PyOaLIKM C YCUIIAEMOIT 6aIKoi,
Ha MOMEHT IIOATOTOBKM IIyONMMKanuym He OOHApY>KeHO.
Iyl monydeHUst TakKoll MeTORUKM Hanubosee IMOAXOfs-
VM, Ha HAll B3I/, SIB/ISIETCS YVMC/IEHHBI AMarpaMm-
HBIJT METO, B OCHOBE KOTOPOTO JISKUT AMCKpEeTHas He-
nuHeltHas fedopmanyonHas Mopenb. C ee MCHOIb30-
BaHMEM U Pa3paboTaH MOAPOOHDIN aIrOPUTM pacdeTa
IPOYHOCTH, TPEIMHOCTONKOCTI M YKECTKOCTU PacCMa-
TPUBAEMOTrO CII0co6a ycuyieHns 6aoK 10 HOPMAaIbHOMY
CeYeHNI0. BbIlonHeHO cpaBHEHNUe pe3yIbTaTOB pacyeTa ¢
COOCTBEHHBIMH IKCIIEPYMEHTA/IbHBIMY TAHHBIMIL U JAH-
HBIMI IPYTUX aBTOPOB: YCTAHOBJIEHO, YTO OT/INYIE B MO-
MeHTe paspymenusa cocrasuio 0,7...16,5 %, pna MomeH-
Ta TpemyHoobpasoBanusa — 0,4...19,6 %, 111 3HaYeHMIT
nporu6os — 10 19 %, 4T0 roBOPUT 0 pabOTOCIOCOOHO-
CTH TIPEJIOKEHHOM METOAMKI VI BO3MOXKHOCTH IIpUMe-
HEHIsI ee [T IPAKTIIECKUX PACIETOB.

Tabm.: 5. Vin.: 2. Bubnuorp.: 28 HasB.

Radaikin O. V., Sharafutdinov L. A. Method for
calculating the strength, crack resistance and stiffness
of reinforced concrete beams reinforced with steel fiber
concrete based on a nonlinear deformation model.
Vestnik grazhdanskikh inzhenerov - Bulletin of Civil
Engineers, 2022, no. 5 (94), pp. 37-53.

Keywords:  reconstruction, strengthening, steel
fiber reinforced concrete, bending element, non-linear
deformation model.

A promising way of strengthening reinforced concrete
beams is using for these purposes a “shirt” made of steel
fiber reinforced concrete. Firstly, in terms of the labor
consumption, constructing of such “shirt” is comparable
to the application of ordinary plaster, and, secondly, the
observed increase in the bearing capacity of reinforced
beams is quite comparable with the use of a steel clip.
An analysis of the literature has shown that at the time
of the publication preparation, that there exists no
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method for calculating such way of strengthening under
consideration, there are no methods that would take into
account the features of steel fiber concrete as a material,
as well as the features of the joint operation of the “shirt”
with the reinforced beam. In order to develop such a
technique, the most appropriate thing, in our opinion, is
using of the numerical diagram method, which is based
on a discrete nonlinear deformation model. The authors
have elaborated a detailed algorithm for calculating the
strength, crack resistance and stiffness of reinforced
concrete beams reinforced with steel fiber concrete using
the considered method of strengthening beams along
a normal section. The calculation results have been
compared with our own experimental data and those of
other authors. There has been found that the difference
in the moment of destruction was 0.7 ... 16.5%, for the
moment of cracking — 0.4 ... 19.6%, for the values of
deflections — up to 19%, which indicates the efficiency of
the proposed method and the possibility of its application
for practical calculations.

YIK 539.3

DOI 10.23968/1999-5571-2022-19-5-54-60

Kamenes V. B., Yepnoix A. I, bakycos II. A., Ma-
7106 0. B. Pemenue 3agady ycroiiuMBoCTH 000104€Y-
HBIX KOHCTPYKIMI ¢ MpMMeHEHNeM TPUTOHOMeTpuye-
CKOTO ¥ MOTMHOMMANbHBIX 6a3ucoB // BecTHuk rpax-
ITaHCKUX MHXeHepoB. 2022. Ne 5 (94). C. 54-60.

Kniouesvle cnosa: momorue o6ONOYKM, CTamb, MHO-
rowleHsl JIexaHfpa, TpUTOHOMeTpUYeckuil —6asuc,
IIAPHMPHO-HEIO/IBMKHOE 3aKPeIIeHNe.

Vccnepyercsa mpuMeHeHNe MHOTOYWIEHOB JIeXXaHppa
B Ka4eCTBe allllPOKCUMUPYIOMNX QYHKIVI JJIA UCCIIeHO-
BaHV YCTOYMBOCTY 000/IOYEYHBIX KOHCTPYyKLuil. Pac-
cMarpyBaeMble 000JIOUKM — KBafipaTHbIe B IIaHe, BbI-
IIO/IHEHHDbIE 13 CTA/IM ¥ MMEIOT IIapHMPHO-HENOABIDKHOE
onupanue. B kayecTse MaTeMaTI4eCKOI MOJEIN VICCTIENO0-
BarnA HJIC ncnonbsyeTcs GyHKI[MOHA TIOTHON TTOTEH-
I[VaJIbHOI 9Hepruy gedopMaLuy C y4eTOM MOIePeYHbIX
cuBuros (Mogenb TuMomenko — Peticuepa). IIposeneno
UICCTIeJOBAHNE YCTOMYMBOCTY TPeX KOHCTPYKLIMII pa3HOIi
reoMeTpUM YIS PAsIUYHbIX HAOOPOB aNIIPOKCUMUPYIO-
mux ¢ynxumit. [TorydeHHbIe pe3y/IbTaThl CPaBHUBAINCDH
C pesynbpTaTraMy, IOMYYEHHBIMM IIPU UCIONb30BAHNUN
TpUroHOMeTpudeckoro 6asuca. ITpoBefieH aHamM3 cxo-
AMMOCTY 6a31COB /I PACCMATPUBAEMBIX KOHCTPYKIIMIL.

Tabm.: 4. Vin.: 3. Bubmuorp.: 20 Ha3B.

Kamenev 1. V., Chernyh A. G., Bakusov P. A,
Malov Yu. V. Solution of the problem of shell structure
stability using trigonometric and polynomial bases.
Vestnik grazhdanskikh inzhenerov - Bulletin of Civil
Engineers, 2022, no. 5 (94), pp. 54-60.

Keywords: shallow shells, steel, Legendre polynomials,
trigonometric basis, articulated-fixed support.

The application of Legendre polynomials as
approximating functions to study the stability of shell
structures is investigated. The shells in question are square
in plan, made of steel and have an articulated fixed support.
As a mathematical model for studying the stress-strain
state of shells, the functional of the total potential energy
of deformation is used, taking into account transverse
shifts (Timoshenko-Reisner model). The stability of three
structures of different geometries for different sets of
approximating functions has been investigated. The results
obtained are compared with similar results obtained using
the trigonometric basis. The convergence of the bases for
the considered structures is analyzed.

YIK 624.15

DOI 10.23968/1999-5571-2022-19-5-61-68

Cxeopuos K. ]I., Manzywes P. A. YaeT BIUAHUA Je-
dopManmii IMNYHTOBBIX OrpPaK[AeHNiI KOTIOBAHOB
Ha [JONOTHNUTEIbHbIE OCAJKM 3JAHUIT OKpY Karomiei
3aCTPOIKM // BeCTHUK rpa’kJaHCKUX MHXKXeHepoB. 2022.
Ne 5 (94). C. 61-68.

Kniouesvle cnosa: yHIaMEHTBI, YIIOTHEHHas 3a-
CTpOIiKa, COCeHME 3[aHMs, CTTabble TPYHTbI OCHOBAHMUS,
IIITYHTOBOE OTpaXKfieHNe.

B mpakTyKe cOBpeMEeHHOTO CTPOUTENbCTBA BCe Yalle
BCTPEYAIOTCA 3JaHVA U COOPYKEHNA, /IS KOTOPBIX ITpe-
yCMaTpuUBaeTCA pasBUTHE IIOJ3eMHOTO IPOCTPAHCTBA B
IJIOTHOU TOpofcKoil cpefie. Ilogo6HOE CTPOUTENLCTBO
uMeeT psAf PUCKOB, ONHUM V3 KOTOPBIX ABJIAETCA 3Ha-
YUTE/IbHOE OTKJIOHEHUE OTPaKAeHWI KOTIOBAHOB, 4TO
B CBOIO OYepe/ib IPUBOAUT K JONOTHUTETbHBIM OCATKaM
COCeIHMX 3HaHuil. PaccMOTpeHBI YMCIeHHble U aHAJIM-
THYECKUE METOAbI pacyeTa INITYHTOBBLIX OIPaKIeHMIL,
KOTOpBI€e ITO3BO/IAIOT OLIEHUTD KaK IepeMelleHIA OTPaXx-
TeHMil, TaK U HOIIOJTHUTEIbHbIE OCAJKV COCENHMX 371a-
HUIl. BBIABMHYTO IpeIo)KeHMe YCOBEepIIeHCTBOBAHNUA
ITaHHBIX METOAMK pacyeToB, KOTOPbIE MOTYT OBITH YIIPO-
I[eHBl IyTeM pPa3paboTKM SMIUPUKO-TEOPETUUECKOI
3aBucMMOCTH. IIpeficTaBneHbl 1 06OCHOBaHBI HEOOXO-
IMMbIe BXOJIHBIE TTapaMeTPbl, KOTOPbIe HEOOXOLVIMBI /IS
OIIpefie/ieHNsl SMIMPUKO-TEOPETUIECKON 3aBUCHMOCTH,
a TaK)Ke OIVCaH METOJ €€ IIOCTPOESHVIA.

Ta6m.: 1. Vin.: 5. Bubnuorp.: 38 HasB.

Skvortsov K. D., Mangushev R. A. Taking into
account the deformation effect of sheet piling enclosing
of excavation pits on the additional settlement
of surrounding buildings. Vestnik grazhdanskikh
inzhenerov - Bulletin of Civil Engineers, 2022, no. 5 (94),
pp. 61-68.

Keywords: foundations, dense urban development,
neighboring buildings, weak base soils, sheet piling.
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Inthepracticeof modern construction, thedevelopment
of underground space for buildings and structures erected
in dense urban environment is becoming increasingly
common. Such construction involves a number of risks,
one of which is a significant displacement of excavation
enclosures, which in turn leads to additional settlement of
the neighboring development. The paper considers some
numerical and analytical methods of calculating sheet
piling enclosures taking into account both the enclosure
displacements and additional settlements of neighboring
buildings. The authors propose to improve these
calculation methods that can be simplified by developing
the empirical-theoretical dependence. The necessary
input parameters required for assessing the empirical-
theoretical dependence are presented and substantiated,
and the method of its construction is described.

YK 628.3

DOI10.23968/1999-5571-2022-19-5-69-75

Apkanosa V. A., Ynvpux J]. B., Mapxoea E. A. O4uct-
Ka CTOYHBIX BOJ, Tps3eedeOHNII C MPUMeHeHNeM Koa-
rynadTa // BeCTHUK TpaXJaHCKUX MHXXeHepoB. 2022.
Ne'5(94). C. 69-75.

Kniouesvie cno6a: CTOYHBIE BOABI TIps3enedeOHNIL,
OYJCTHBIE COOPYXKeHU:d, jedeOHas IpA3b, KOATyIALA,
B3BellleHHbIe BellecTBa.

Vsy4eH cocTaB, XapaKTePUCTUKA U CIIOCOOBI OYNCTKI
CTOYHBIX BOJ Tpsi3e/iedeOHbIX KOMIUIEKCOB OT B3BEIIEH-
HBIX BeI[eCTB KaK OCHOBHOTO IIOKa3aTels MX KadecTBa
IJIs1 IOBTOPHOTO MCIIOIb30BaHMsA. /i moBbIleHns 3¢-
(GEeKTUBHOCTM OYMCTKM JJAHHBIX BOJ, VICCTIEHNOBaH Me-
TOfl KOATy/IMPOBAaHUA C IPUMEHEHNEM pasINYHBIX /{03
OTEYECTBEHHOTO KoarynsHTa. OmpefeneHbl IOKasaTenn
KaJyecTBa CTOYHBIX BOJI TpsA3enedeOHNI] 10 U TIOC/Ie IPo-
BefleHM s KOarynMpoBaHus. VccinenoBans poBefeHbl Ha
HAaTYPHBIX CTOYHBIX BOfiaX rpsAsenedeOHMIb. CrenaHsl
BBIBOABI 00 9P PEeKTUBHOCTM CHIDKEHMSI TaKMX MOKa3a-
TesIell, KaK IIBETHOCTb ¥ MYTHOCTD II0C/IE€ KOaryInmpoBa-
HuA. OmpeneneHpl ONTYMA/IbHbBIE JO3bI KOATy/IAHTOB Ha
OCHOBe aJIIOMMHYIA 1A 9()(HeKTUBHOI OUMCTKM CTOUYHBIX
BOJ] rpsisenede6HuIl. Pe3ynrbTaThl JaHHOI PabOTHI peKo-
MeH/yeM HCIOIb30BaTh IPU pa3paboTKe MPUEMOB CO-
BEPUIEHCTBOBAHNUSA TEXHOTOTMYECKON CHCTEMbI OUNCTKA
CYILIeCTBYIONIVX I'PsA3eIedeOHNI] U IPY IPOEKTUPOBAHUN
HOBBIX KOMII/IEKCOB TPA3€/IeUeHN.

Tabm.: 2. Bubmuorp.: 21 Ha3Bs.

Arkanova I. A., Ulrikh D. V., Markova E. A. Mud-
bath wastewater treatment using coagulants. Vestnik
grazhdanskikh inzhenerov — Bulletin of Civil Engineers,
2022, no. 5 (94), pp. 69-75.

Keywords: mud bath wastewater, treatment facilities,
therapeutic mud, coagulation, suspended solids.

The paper investigates the composition, characteristics
and methods of treatment of mud-bath wastewater from
suspended solids as the main quality indicator permitting
the reuse of this wastewater. In order to improve the
effectiveness of treatment, the authors studied the method
of coagulation with the use of various dosages of coagulant
produced in Russia. There were determined indicators of
mud bath wastewater quality indicators before and after
performing coagulation. Studies were carried out on full-
scale wastewater from the mud bath clinic. Conclusions
were made regarding the effectiveness of reducing such
indicators as chromaticity and turbidity after coagulation.
The optimal dosages of aluminum-based coagulating agents
for effective treatment of wastewater from mud baths were
determined. The results of this work are recommended
for use in the development of methods to improve the
technological system of cleaning of existing mud bath clinics
and at designing new complexes of mud bath therapy.

YIK 697.952.2

DOI 10.23968/1999-5571-2022-19-5-76-82

Cmapxosa /1. I, laupox T. A., Ynsauwesa B. M. Uncnen-
HOe MOJIeTMPOBaHe a9paluy Iiexa ropsAdeil MPoOKar-
KU // BeCTHUK TpaKHaHCKUX MH)XeHepoB. 2022. Ne 5 (94).
C. 76-82.

Kniouesvie cnosa: MeTajuryprimdeckyie 3aBOfbl, asparys,
4IC/IeHHOE MOJIE/VPOBAHIIe, HATYPHbIIT 9KCIIEPUMEHT.

I[IpyBeneHbI pe3y/IbTaThl YMC/ICHHOTO MOJEIPOBAHIIA
IPOLIECCOB adpalyi B IIPOKATHOM LieXe MeTa/UTypIri4eckoro
3aBofa Oe3 yueTa B/AHMA BeTpa. [IpencTaBieHo cpaBHeHe
PE3y/IbTAaTOB YMC/IEHHOTO 1 HATYPHOTO SKCIepuMeHToB. [To-
JTydeHHbIEe Pe3y/IBTaThl MOIYT OBITh MCIIONIb30BAHBI IIPY Pas-
paboTke sHeprocobeperaomx MepOIPUATIIL Y COBEPLICH-
CTBOBaHMY adpaliy TAaKVX LIeXOB.

Vin.: 5. Bubnmorp.: 15 HasB.

Starkova L. G., Datsuk T. A., Ulyasheva V. M.
Numerical simulation of aeration in a hot rolling
workshop. Vestnik grazhdanskikh inzhenerov - Bulletin
of Civil Engineers, 2022, no. 5 (94), pp. 76-82.

Keywords: metallurgical plants, aeration, numerical
simulation, full-scale experiment.

The paper submits the results of numerical simulation
of aeration processes in the hot rolling workshop of
a metallurgical plant without taking into account the
influence of wind. A comparison analysis of the results
of numerical and full-scale experiments is presented. The
results obtained can be used to develop energy-saving
measures and improve the aeration in such workshops.

YK 628.543
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JTro Cioansn, @edopos C. B., Bepxomypos B. II. Vic-
ClefloBaHIe yCOBePIIeHCTBOBAHHOTO TIIIA TOHKOCION-
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HOTO MORyns// BecTHMK TpakKJaHCKUX WMHXXEHEPOB.
2022. Ne 5 (94). C. 83-90.

Kntouesvie cio6a: OTCTOIHMK, TOHKOCTIOHDII MOJYIb,
KoMIbloTepHOe Mofenposanne, ANSYS FLUENT.

B cratbe paccMaTpmBaioTCsA TPOOGIEMBI 3aCOpeHNA
TOHKOCTIOJTHOTO MOJY/sA B OTCTOMHMKAX Ha KaHajM3a-
LIMOHHBIX OYVMCTHBIX COOPYKEHUAX U BO3MOXKHBIE ITyTH
ux peuternsi. llenpio faHHOI pabOThI SIB/ISETCS YCOBEP-
LIEHCTBOBaHME KOHCTPYKIMM TOHKOCTOIHOTO MOJYJLA
U MCIIONIb30BaHMe MaTeMaTH4ecKOTO MOJeMPOBAHMA B
ANSYS FLUENT pns ananusa 9¢pdeKTMBHOCTH ero pa-
60Tbl. B KadecTBe 06beKkTa MCCIENOBAHUSA BBIOPAH roO-
PU3OHTANbHbIA OTCTOWHMK C TOHKOCTOMHBIM MOJY/IEM,
UMEIOLIMM IIIOCKNE IUIACTUHBL B pabore mpepcrasie-
HO CpaBHEHME De3y/lbTaTOB MOJEIMPOBAHNUA Ipoliecca
OCaXK[IeHMA YACTUI] B TOHKOC/IOHOM MOJyTIe, MMEIOIeM
IJIOCKME IIACTUHBI, ¥ B MOJIYJI€ C YCOBEPIIEHCTBOBAHHOIA
KoHCTpyK1uelt. Koneuno-snemMenTHblil ananus B ANSYS
FLUENT mnokasbIBaeT, 4TO yCOBEPUIEHCTBOBAHHbINA TUII
TOHKOCJIOJTHOTO MOZY/IS MMeeT 6ojiee BBICOKYIO a¢dex-
TUBHOCTD OCAX/IEHM, YeM K/IaCCUYeCKIIA THIL.

Vin.: 7. Bubmmorp.: 20 HasB.

Liu Xueliang, Fedorov S. V., Verkhoturov V. P. Study
of an improved type of lamella module. Vestnik
grazhdanskikh inzhenerov — Bulletin of Civil Engineers,
2022, no. 5 (94), pp. 83-90.

Keywords: sedimentation tank, thin-layered (lamella)
module, computer modeling, ANSYS FLUENT.

The article deals with the problems of thin-layered
(lamella) module's clogging in the sedimentation tanks at
sewage treatment plants and possible ways to solve them.
The purpose of this work is to improve the structure of the
lamella module using mathematical modeling in ANSYS
FLUENT to analyze the effectiveness of its performance.
A horizontal sedimentation tank with a lamella module
with flat plates is chosen as research object. The paper
presents a comparison analysis of simulation results of
particle deposition process in a lamella module with
flat plates and in a module with an improved structure.
Finite element analysis in ANSYS FLUENT shows that
the improved lamella module type has higher particle
deposition efficiency than the ordinary type.

VIIK 628.3

DOI10.23968/1999-5571-2022-19-5-91-98

Abnokosa M. A., Msanenxo A. IO., 3atiyes H. C. Ma-
TeMaTU4ecKoe MOJeTMpPOBaHIe KOAeCIeHTHOTO Cela-
paTopa COOpY>KeHMII JIOKa/JIbHOI OYMCTKM JTVBHEBBIX
CTOYHBIX BOJ // BecTHMK TIpa)KTaHCKUX WMHXXEHEPOB.
2022. Ne 5 (94). C. 91-98.

Knrwuesvie cnosa: nuBHEBbIE CTOKM, OYMCTKA, KOAJIeC-
LIEHTHBII CeMapaTop, MaTeMaT4ecKoe MOJieIPOBAHIIeE.

IIpenmoykena yTOYHeHHas 3ilIepOBO-TarpaHKeBas
MaTeMaTHyecKas MOfiellb Ipoljecca BbIJeNIeHNS 3MYIIb-
TMPOBAHHBIX He(PTEIIPOYKTOB I TBEP/IbIX B3BECEI U3 aT-
MOC(EPHBIX IOBEPXHOCTHBIX CTOKOB B KOQ/IeCI[EHTHBIX
cemaparopax ¢ 01eo(pNIbHbIMYU IOMUMEPHBIMU TOQpu-
poBaHHBIMU TTacTMHAMM. IIpoBefleH UMCTIEHHBIN 9KC-
MepUMeHT C UCIO/Nb30BaHNMEM MOJeNN IMAPOANHAMUKI
IIOTOKA B 3a30paX MEeX[y IUIaCTMHaMM. AJIEKBaTHOCTD
MaTeMaTUYeCKOyl MOJENM IOATBEPXKIEeHA OIBITaMM Ha
peanbHBIX cpefax. Pe3ynbraTsl pacyera 1o paspaboTaH-
HOJI MaTeMaTU4YeCKOM MOJENM COBIIAJAIOT C pe3y/bTara-
MM 9KCIIEPMMEHTOB € TOYHOCTBIO + 9 %. Mopenb MoxxeT
OBITH MCIIONB30BaHA /IS pacyeTa KOaleCIeHTHBIX Cema-
paTopoB, IpefHa3HauYeHHbIX /1711 OUUCTKY TMBHEBDIX CTO-
KOB OT JAMCIIEPCHBIX YaCTHUI] U KalleJleK He(hTEeIPOLYKTOB.

Ta6r.: 1. Vin.: 1. Bubmuorp.: 23 HasB.

Yablokova M. A., Ivanenko A. Yu., Zaitcev N. S.
Mathematical modeling of coalescent separator of local
storm water treatment facilities. Vestnik grazhdanskikh
inzhenerov - Bulletin of Civil Engineers, 2022, no. 5 (94),
pp- 91-98.

Keywords: storm water, purifying, coalescent separator,
mathematical modeling.

The article proposes a refined Euler-Lagrange
mathematical model of the separation process of
emulsified petroleum products and solid suspensions from
atmospheric surface effluents in coalescent separators
with oleophilic polymer corrugated plates. There has been
carried out a numerical experiment using a model of the
hydrodynamics of flow in the gaps between the plates.
The adequacy of the mathematical model is confirmed
by experiments on real environment. The calculation
results obtained according to the developed mathematical
model are the same as those obtained in the course of
experiments with an accuracy of + 9%. The model can be
used to calculate coalescent separators designed to purify
storm water from dispersed particles and oil droplets.

VIIK 656.13/73.31.41

DOI 10.23968/1999-5571-2022-19-5-99-108

Babuu T. I, Tecmewes A. A. O60ocHOBaHIe Mapame-
TPUYECKUX XapaKTepucTUK ¢popMann3oBaHHOI Mope-
JIM TPAHCHOPTHOTO CIPOCA HA YINMIIAX C HEPETYLAPHBIM
ABVOKeHMeM // BeCTHUK IrpakJaHCKMX MH)KeHepoB. 2022.
Ne 5 (94). C. 99-108.

Kniouesvie cnosa: TpaHCIOPTHBIIL IIOTOK, HEPETY/LIPHOE
IBIDKEHMe, MUCTAHI[VIOHHBII MOHMTOPMHI, 3HAHIS, Haje-
JIeHHBIE 00I1IeCTBEHHOIT (PYHKI[VElL, IVIOTHOCTD HACeTICHIS.

B crarbe n3ydyena npob6sema onpeeeHusa UHTeHCUB-
HOCTM [IBVDKEHMA Ha YIMIIAX U JOPOTaX C HeperyIsapHbIM
TPAHCIIOPTHBIM CIIPOCOM, 3HaHMe KOTOPOJ HEOOXOAMO
IJIs1 Ljefell IPOeKTUPOBAHNUS, KalMTa/JIbHOTO PEMOHTA,
OpraHusanuy JBIKeHus u ap. HeBo3MOXXHOCTD mpuMe-
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HEHMs CYIIeCTBYIOLINX METOJOB OIpe/e/IeHsI ICKOMOIT
XapaKTEPUCTUKN HA MCCIENyeMbIX TPAHCIOPTHBIX 00b-
eKTax MpefolnpefensieT He0OXORUMOCTb Pa3paboOTKU Ma-
TEMATUYECKNX AIIAPaToOB B PaMKaX MHOTO(AKTOPHOTO
NPOTHO3UPOBAHUS C TPUMEHEHUEM JUCTAHIIMOHHOTO
MOHUTOpMHTa (CIyTHMKOBOrO Habmopenus). B xopme
U3YUEHVsI U3MEHEHMsI MHTEHCUBHOCT ABIDKEHMs OBLIO
PaccMOTPEHO MHOKECTBO (PAKTOPOB, CPe/yt KOTOPBIX OT-
MeYeHO BECOMOE BIIMsIHNE TUIOTHOCTY TOPOJICKOTO Hace-
JIeHUS1, BMECTMMOCTH IIKO/IBHBIX U JOLIKOIBHBIX 06pa30-
BaTe/IbHBIX YUPEX/EHNUIT, HAMII4ye I BMECTUMOCTD TOP-
rOBBIX 30H. [IpecTaBieHa MOJIENb ONpeeNneHNsT NHTEH-
CUBHOCTY [IBYDKEHVISI TPAHCIIOPTHBIX IIOTOKOB HA Y/IMIIAX
C Hepery/IspHBIM TPAHCIIOPTHBIM CIIPOCOM. [loydyeHHbIe
Pe3y/IbTAThI TO3BOJSIIOT IONYYUTh JAHHbIE O IEPBUYHBIX
rapaMeTpax TPaHCIIOPTHOTO MTOTOKA B KPATYAIIIIe CPO-
K1 1 6e3 GOJIBIIIOro KO/MMYeCTBA PECYPCHBIX 3aTpar.
Tabm.: 3. Vin.: 5. bubmuorp.: 20 Ha3B.

Babich T. G., Testeshev A. A. Substantiation of
parametric characteristics of a formalized model of
transport demand on streets with irregular traffic.
Vestnik grazhdanskikh inzhenerov - Bulletin of Civil
Engineers, 2022, no. 5 (94), pp. 99-108.

Keywords: traffic flow, irregular traffic, remote
monitoring, buildings endowed with a public function,
population density.

The article examines the problem of determining the
intensity of traffic on streets and roads with irregular
transport demand, knowledge of which is necessary for
the purposes of design, capital repairs, traffic management,
and so on. The impossibility of using existing methods
for determining the desired characteristic on the studied
transport facilities causes the need to develop mathematical
devices within the framework of multifactor forecasting
using remote monitoring (satellite observation). In the
course of studying the changes in traffic intensity, many
factors were taken into consideration, among them there
was noted a significant influence of urban population
density, the capacity of schools and preschool educational
institutions, the availability and capacity of shopping areas.
The authors present a model for determining the intensity
of traffic flows on streets with irregular transport demand.
The results obtained enable collecting data on the primary
parameters of the traffic flow in the shortest possible time
and without a large amount of resource costs.

VIIK 656.11

DOI 10.23968/1999-5571-2022-19-5-109-115

Moposos I H., Moposos B. B. Onpenenenne Tpebye-
MOJI BMECTMMOCTH IOBOPOTHO-HAKONUTENTBHBIX IOI0C
B 3aBIICHIMOCTH OT ITApaMeTPa OCTATOYHOI TPAHCIIOPT-
HOIl odvepenu // BecTHMK TpaXkOaHCKMX WHXKEHEPOB.
2022. Ne 5 (94). C. 109-115.

Kniouesvie cnosa: MOBOPOTHO-HaKONMTENbHAA IIO-
JI0Ca, JIOKAJIbHOE pacCILIMpPEHNe NIPOe3Kell 4acTu, TPaHC-
IIOPTHAs1 O4Yepefib, KAHAIM3MPOBAHME TPAaHCIIOPTHBIX I10-
TOKOB.

[TpencraBnenHas paboTa sBISETCSA IPOAODKEHUEM
MCCIIEJOBAaHMA OPTaHM3aALMM JOPOXKHOTO BVDKEHMUA Ha
TOPOJICKMX PEryIMPYEMBIX IIepeCeYeHNAX C MPUMEHEHN-
€M MEeTOMIOB KaHa/IM3MPOBaHNA IIOBOPOTHBIX aBTOTPAH-
CIOPTHBIX IIOTOKOB. ABTOpaMM paccMaTpUBAETCA BO3-
MO>XHOCTb COBEpIIEHCTBOBAHUA [BVDKEHMS aBTOTPaH-
CTIIOPTHBIX CPENICTB Ha IIepeCeYeHNAX Ha OCHOBE YCTaHOB-
JIEHVA 3aBUCUMOCTM BMECTMMOCTY IOBOPOTHBIX IIOIOC
OT BE/IMUYMHBI OCTATOYHOI TPaHCIIOPTHOI ouepenu. Pe-
3Y/IbTAThl NPOBENECHHBIX 3KCIEPUMEHTA/IBHBIX MCCIIENO-
BaHUI IO3BOJIVIM YCTAHOBUTD, YTO NPOLECC U3MEHEHNA
IJIVMHBI IIOBOPOTHBIX IIOJIOC IIOf, BIMAHVEM OCTaTOYHON
TPAHCIOPTHON O4Yepeny ONMCBIBAETCA JIMHEHON MOfie-
nbio. [omydeHHas MaTeMaTuyecKas MOJelb MOXeT TIpU-
MEHATBCA [/ PaspabOTKU U KOPPEKTUPOBKU PEXUMOB
PabOTBI TOPOICKMX PETYIUPYEMBIX IlepeCedeHNIL.

Ta6m.: 1. Vin.: 3. bubmmorp.: 22 HasB.

Morozov G. N., Morozov V. V. Determination of the
required volume of turn-accumulative lanes depending
on the parameter of the residual transport queue.
Vestnik grazhdanskikh inzhenerov - Bulletin of Civil
Engineers, 2022, no. 5 (94), pp. 109-115.

Keywords: turn-accumulative lane, local roadway
widening, traffic queue, channeling of traffic flows.

The article is a continuation of the study of the road
traffic organization at urban regulated intersections using
the methods of channeling traffic flows. The authors
consider the possibility of improving vehicular traffic at
intersections on the basis of establishing the dependence
of the capacity of turn lanes on the value of the residual
traffic queue. The results of the experimental studies have
established that the process of changing the length of turn
lanes under the influence of the residual traffic queue is
described by a linear model. The obtained mathematical
model can be used to develop and adjust the modes of
operation of urban regulated intersections.

VIIK 656.015

DOI 10.23968/1999-5571-2022-19-5-116-122

Hosuxos A. H., Kywienko /1. E., Hosonucnuiii E. A., Kam-
6yp A. C. CraTucTimyecKnii aHaiIm3 BepOATHOCTU BO3-
HUKHOBEHNA JOPOXHO-TPAHCHOPTHBIX MPOVCHIECTBUI
Ha OCHOBE [JAHHBIX MHTE/UIEKTYaIbHbIX TPAHCIIOPTHBIX
cucrem Bernropoackoit armomepanun // BecTHuK rpax-
IDaHCKMX MHXXeHepoB. 2022. Ne 5 (94). C. 116-122.

Kntouesvie cnosa: MHTeIUIEKTyaNbHasA TPAaHCIIOPTHAA
CHCTEMA, JOPOXXHO-TPAHCIIOPTHOE IPOMCUIECTBYE, VH-
TEHCUBHOCTDb [[BVDKEHMWS, CTATUCTUYECKUI aHaju3, BO-
IIVITEND.
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Vicrionb3oBaHye MHTENNEKTYalbHBIX TPAHCIIOPTHBIX
CHUCTEM JlaeT BO3MOXKHOCTb IONTy4aTb JIOCTOBEPHBbIE JIaH-
HBIe O ITapaMeTpax TPAaHCIOPTHOTO IOTOKA, YTO II03BOJIAET
OITPENENUTD ONTYMAIbHYIO MOJIENb, aITOPUTM, CXEMY Opra-
HU3aLMM IOPO>XKHOTO ABVDKEHMA. B cTaTbe IpecTaB/ieHbl
CTaTHUCTUYECKIe 3HAaYeHNsI 06 aBapUITHOCTH, OCHOBAaHHBIE
Ha pacipepenennn IlyaccoHa, TakKe MCIIONB30BAH METOJ
Mourte-Kapno i HaxoxpmeHus (GyHKIMYU paclpefere-
HUs. BeposATHOCTM TMIIOTe3 BO3HMKHOBEHUA [OPOXKHO-
TPAHCIIOPTHBIX IPONCIIECTBIII OCHOBAaHBI Ha (opMymTax
barieca. Ilpusegena momynanusa BOJMUTENEN Ha YeThIpe
KaTeropuy B 3aBUCUMOCTY OT CKJIOHHOCTM K HOPOXKHO-
TPAaHCIIOPTHBIM IpoucuiecTBuAM. IlomydeHHble pesymnb-
TaTbhl TO3BOJISIIOT OIPENEINTb ONTUMANbHbIe TPeOoBaHNMA,
IpebsAB/sAeMble K AITOPUTMY JOPOXKHOTO JIBVKEHNS, YTO-
OBl MUHMMUSMPOBATD CIydan aBapUITHOCTHU U B JA/IbHENI-
1I1eM JOCTIYb CTPATErNI «HY/IEBOJ CMEPTHOCTIY.

Tabm.: 2. Vin.: 3. bubmuorp.: 23 Ha3B.

Novikov A. N., Kushchenko L. E., Novopisny E. A.,
Kambur A. S. Statistical analysis of the probability of road
accident occurrence based on the data from intelligent
transport systems of the Belgorod agglomeration.
Vestnik grazhdanskikh inzhenerov - Bulletin of Civil
Engineers, 2022, no. 5 (94), pp. 116-122.

Keywords: intelligent transport system, road traffic
accident, traffic intensity, statistical analysis, driver.

The use of intelligent transport systems enables
obtaining reliable data on the parameters of the traffic
flow, which facilitates determining the optimal model,
algorithm, and the traffic management scheme. The
article presents statistical data about accident rate based
on the Poisson distribution, it also uses the Monte Carlo
method to find the distribution function. The probabilities
of accident occurrence hypotheses are based on Bayes
formulas. The population of drivers is divided into four
categories, depending on the propensity for accidents.
The results obtained make it possible to determine the
optimal requirements for the traffic algorithm in order to
minimize traffic accidents and, in the future, achieve the
“zero mortality” strategy.

YK 656.022

DOI 10.23968/1999-5571-2022-19-5-123-129

ITupoeos A. E., Esmiokos C. C., Tepenmves A. B. Kon-
menuua MHQPOPMAIMOHHO-aHAIMTUYECKON IIaTdop-
MBI B JOPO’KHO-TPAHCIIOPTHO CHCTeMe Meramonuca //
BecTHUK TpaXgaHCKMX MWHXeHepoB. 2022. Ne5(94).
C. 123-129.

Kniouesvle  cnosa:  MapuipyTusalus, JOPOXKHO-
TPAaHCIOPTHAsA CUCTEMA, a/ITOPUTM ONTUMM3ALNN, MHO-
TOKpUTEpUabHas 3a/ja4a, IPOrpaMMHOe obecriedeHNe.

B crarbe omnpefieneHa KOHUENUMA ITOCTPOEHUsA
MHPOPMAIVIOHHO-aHAINTUYECKON IUIATGOPMBI yIIpaB-

JIeHNsA TPY30BBIMM aBTOMOOVJIBHBIMU IIepEBO3KaAMIL,
OCHOBAHHas Ha INPUMHINUIIAX CMHTE3a METOMIOB yIIpaBJie-
HUA CTPYKTYPHOI JUHAMUKON CIOKHBIX CUCTEM, B BUJE
AQHAJIMTUYECKON MOJIE/NN, TO3BOJIAIOIIEN OCYLECTBIATD
HONMCK COOTBETCTBMA MeX[y WH()OPMALMOHHON CU-
Tyauueil u ee pemeHreM. COpMUPOBAHBI NPUHIU-
Ibl MaTeMaTMYeCKOTO MOJIe/IMPOBAaHMsA IIPOLECCOB B
MH(POPMaLVIOHHO-aHAIMTIYECKOI! IIaThopMe, a MMeH-
HO peanusanyA 06beKTHO-OPUEHTUPOBAHHOTO IOIXOfiA
npy GOpMMUPOBAHNY MH(POPMALIMOHHOTO TIPOCTPAHCTBA
BO3MOYKHBIX PeIleHMIT I pacdieHeH) e Ha OCUCTeMbl 1
YPOBHM IO IPUHIVITY OFHOPOJHOCTY TEXHONOTUN U He-
OIHOPORHOCTY MH(GOPMALMOHHBIX COCTOSHUIL.
Bubnnorp.: 21 HasB.

Pirogov Ya. Ye., Evtyukov S. S., Terentyev A. V.
Concept of the information and analytical platform in
the road transport system of the megalopolis. Vestnik
grazhdanskikh inzhenerov - Bulletin of Civil Engineers,
2022, no. 5 (94), pp. 123-129.

Keywords: routing, road transport system, optimization
algorithm, multi-criteria problem, software.

The article defines the concept of building an
information and analytical platform for managing freight
transportation. The platform is based on the principles
of synthesizing the methods for managing the structural
dynamics of complex systems in the form of an analytical
model that enables searching for compliance between
the information situation and the solution. There have
been formed principles of mathematical modeling
of processes in the information and analytical platform.
These principles include the following: implementation
of an object-oriented approach in the formation of the
information space of possible solutions and decomposition
into subsystems and levels according to the principle
of homogeneity of technology and heterogeneity of
information conditions.

YIK 656.13

DOI 10.23968/1999-5571-2022-19-5-130-139

Cemenuxun b. A., Kysneyosa JI. I1., Emenvanos M. I1.,
Kysneyos K. I0. ViccnemoBanue 1 aHaIN3 TPAaHCIIOPTHO-
IO MOTOKa B OYare aBapMitHOCTM Ha aBTOMOOUIBHOII
popore «Kypck - JIbros - Poiibck — rpaHuna c ykpa-
MHOIT» // BecTHMK TpakTaHCKUMX MHXeHepos. 2022.
Ne 5(94). C. 130-139.

Kniouesvie cnosa: mecro xonnentpauym JJTII, ovar
aBapUITHOCTH, TPAHCIOPTHBIN MOTOK, MHTEHCUBHOCTb
ITBVDKEHMS.

[TpencTaBneHbl pe3y/IbTaThl MCCTAENOBAHN 1 aHATIN-
332 MHTEHCVBHOCTM JBIVDKEHVA U COCTaBa TPAHCIOPTHBIX
IIOTOKOB B O4Yare aBapuitHOCTY Ha aBTOMOOV/IBHOI JOPO-
re pernoHaabHOro sHayeHus «Kypck — JIbros — Poibck —
rpaHNIa ¢ YKpanHoit». Onpefened cocTaB TPaHCIOPTHO-
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TO NOTOKA, a TAK)KE €r0 M3MEHEHMEe B TeYeHMEe BPEMEHM
CYTOK; IOCTPOEHBI TPaUKU 3aBUCUMOCTY VHTEHCHUB-
HOCTY IBVDKEHMS TPAaHCIOPTHBIX TOTOKOB ¥ KOJIMYECTBA
JTII oT BpeMeHM CYTOK, KOTOpble IIOKa3aaM 3aBUCHU-
MOCTb MEXJy 3arpy>kKeHHOCTbI0 foporu u BJIJI Ha Heil;
oIlpefiefieHa CPEeHErofioBas CYyTOYHAas MHTEHCUBHOCTD
IBYDKEHMA TPaHCHOPTHBIX ITOTOKOB, KOTOpas HE COOT-
BETCTBYeT TEXHIYECKUM XapaKTePMCTUKAM PaccMaTpu-
BaeMOTO y4acTKa JOPOT 1 ABJIAETCA OHON 13 OCHOBHBIX
00BbeKTUBHBIX NpuyyH BosHUKHOBeHusA [ TII. Pesynbra-
THI UCCTIEFOBAHNS MOTYT OBITD IIOJIE3HbI [/ Pa3paboTKu
MEpPOIIPUSTHIL 110 TIOBBIIIEHNI0 6€30I1aCHOCTH JOPOXKHO-
TO IBYDKEHMA Ha UCC/IEAyeMOil JOpore.
Vn.: 8. Bubmmorp.: 20 HasB.

Semenikhin B. A., Kuznetsova L. P, Emelyanov 1. P,
Kuznetsov K. Yu. Investigation and analysis of traffic
flow in the road traffic accident hotspot at the highway
«Kursk - Lgov - Rylsk - border with Ukraine». Vestnik
grazhdanskikh inzhenerov - Bulletin of Civil Engineers,
2022, no. 5 (94), pp. 130-139.

Keywords: location of intense rate of accidents,
accident hotspot, traffic flow, traffic intensity.

The paper presents the results of the study and analysis
of traffic intensity and traffic composition at the accident
hotspot of the regional highway «Kursk — Lgov — Rylsk -
border with Ukraine». There has been specified the
composition of the traffic flow as well as its change during
the time of day. Graphs of traffic intensity and number of
road traffic accidents (RTA) versus time of the day have
been drawn, which show the relationship between road
congestion and road traffic safety (RTS). The average
daily traffic flow intensity is determined, which does not
correspond to the technical characteristics of the road
section under consideration and is one of the main objective
causes of the accident emergence. The results of the study
can be useful for the development of measures intended to
improve road traffic safety at the highway under study.

YK 629.113

DOI 10.23968/1999-5571-2022-19-5-140-145

@exnun E. B. Bp160op onTHMAanbHOTO BapuaHTa pe-
TMOHA/IbHON CeTH IeHTPATN30BAHHOIO CIIEIVaIn3N-
POBAaHHOTO NPOM3BOACTBA IO TEXHMYECKOMY 0O6CTy-
>KMBAHUIO aBTO0YCOB // BecTHIK rpa)kJaHCKIX MHKeHe-
poB. 2022. Ne 5 (94). C. 140-145.

Krniouesvie cnosa: LieHTpamM30BaHHOE CIIELMANTN3UPO-
BaHHOE IIPOM3BOJICTBO, IIPOM3BOACTBEHHO-TeXHNIECKAs
6asa, TexHMYeckoe OOCTy)XMBaHME, PEMOHT, aBTOOYC,
K09 GUIEHT BBITYCKa, K03 uIMeHT 3arpysKu 060py-
IoBaHNUA, K09(GUINEHT UCTIONb30BaHNA pabodero Bpe-
MEHHU, YC/IOBHO-TIOCTOAHHBIE 3aTPaThI.

B cTaTbe paccMaTprBaeTcs BOIPOC BEIOOPA ONTUMATIb-
HOTO BapMaHTa PETMOHAIBHON CeTU LIeHTPaI30BaHHOTO

CIIeNVaMN3MPOBAHHOrO IIPOM3BOJCTBA HA OCHOBE IIPOM3-
BOJICTBEHHBIX MOILHOCTEl TPaHCIOPTHBIX NPeIpUATHIL
CapatoBckoit arnomeparyu. IIpercrasneno reorpadu-
YeCKOe pacnpefiefieHNe TPAHCIOPTHBIX MPeNpuATHil C
MOZIXOMISIIENl  TIPOM3BOJICTBEHHO-TEXHIYECKON  6a30it.
JlaHo pacmpefienieHre BUOB PabOT MO TEXHUYECKOMY 00-
CITy)XVMBAHMUIO U PEMOHTY aBTOOYCOB BMeCTe C IMHAMIUKOIL
YJCIEHHOCTM Ha TPAHCIOPTHBIX mnpepmpuAtuax Capa-
TOBCKOJI armoMepanyy (Ha IIpUMepe YeTbIpeX OpraHu-
sanmit). IIpencraBneHa cpaBHUTeNbHaA 3(HEKTUBHOCTD
BapMaHTOB  COBEPLIEHCTBOBAHUA  ITPOM3BOICTBEHHO-
TEXHIMYECKOI 6a3bl TEXHIIECKOTO CEpPBICA TOPOJCKIX
aBTOOYCOB. PaccunTaHa yenpbHas 9KOHOMMA Ha YC/IOBHO-
IIOCTOSIHHBIX 3aTpaTax. PesynbraThl 1McCIefoBaHUSA MO-
TYT ObITH ITO/IE3HBI IPM ONTUMMU3ALUYU CUCTEMBI TEXHU-
4eCKOro 0OC/TY>KMBAHUS M PEMOHTa aBTOOYCOB B PaMKax
KPYITHBIX TOPOJIOB C B3aIMOCBA3aHHBIM JCIIO/Ib30BaHMEM
IIPOM3BOACTBEHHDIX MOIIHOCTE OpraHM3alNil, SKCIUTya-
THUPYIOLINX aBTOMOOW/IbHBII TPAHCIIOPT.
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The article considers the issue of selecting the optimal
variant for a regional network of centralized specialized
enterprise based on the production capacities of transport
enterprisesofthe Saratovagglomeration. Thereis presented
a geographical distribution of transport enterprises with a
suitable production and technical base. The distribution of
types of bus maintenance and repair work is given, along
with the dynamics of the number of transport enterprises
in the Saratov agglomeration (using the example of four
organizations). The comparative effectiveness of options
for improving the production and technical base of the
technical service of city buses is considered. The specific
savings on conditionally fixed costs are calculated. The
results of the study can be useful in optimizing the system
of maintenance and repair of buses within large cities
with the interconnected use of production capacity of
organizations operating road transport.
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Kniouesvte cnosa: nudposusanyusas u  umdpoas
TpaHchOpMalLUA CTPOUTENbCTBA, IdpoBas 9KOHO-
MIKa, MHHOBAIMIOHHbIE IIPOLECCHI B CTPONUTENBCTBE,
MHBECTULIMOHHO-CTPONTE/IbHbIE IIPOLIECCHI, TOCYAap-
CTBEHHOE Pery/lInpoBaHIe CTPOUTENIbCTBA.

B mccnemoBaHuM INpoBeleH aHamM3 OCOOEHHOCTeN
uudposoit Tpancopmaiuu crpontenbHoi chepsr PO,
IpousBefieHa Kraccupukanysa 6apbepos, IPeIATCTBYIO-
myx nudposoit Tpanchopmaryn. Cpenyt yrpos mudpo-
BU3aLUM ¥ 1MPPOBOI TpaHCHOPMAIMU CTPOUTENBHON
cepsr PO BoifeneHa Hy3Kas MHPOpMAIMOHHAs Ge3omac-
HOCTb B CTPOMTEIBHBIX OpraHM3anusx. lVccmemoBanme
COIEP>XUT IPAKTUIECKIe PEKOMEH/AINI, I03BOISIONIE
obecrieunTh CTUMYINPOBaHME LUPPOBOIT TpaHChOpMa-
1y crpoutenvHoit chepsl PO, nnpopmanonHoit 6es-
OIACHOCTY MHBECTUIVIOHHO-CTPOUTEIBHBIX IPOEKTOB.
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The study analyzes the features of the digital
transformation of the construction industry in the
Russian Federation and classifies the barriers that impede
the digital transformation of the construction industry.
Among possible threats of digitalization and digital
transformation of the construction industry in the Russian
Federation, there is revealed the issue of insufficient
information security. The authors offer some practical
recommendations enabling to provide stimulation of
the digital transformation in construction in the Russian
Federation and improving the information security
of investment and construction projects.



