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Bepeman A. B. K Bompocy o d¢opmupoBanmu
VICTOPMKO-KY/IBTYPHOTO KapKaca MalbIX MCTOpHUYe-
CKIX TOCeNEeHNIT Ha MPIOPEKHBIX TEPPUTOPUAX PEKI
Jon B PocToBCcKoit o6macTy // BecTHUK Trpa)JaHCKUX
nHXeHepoB. 2023. Ne 4 (99). C. 5-19.

Kntwouesvie cn06a: apXmTeKTypHO-KOMIO3WIIMOHHOE
AP0, MICTOPUKO-KYNIbTYPHBIN KapKac Majoro 1McTopude-
CKOTO ITOCEJIeHNsI, KOMITO3MIIMOHHAA JOMMHAHTA OTKPBI-
TOr0 OOILIECTBEHHOIO IIPOCTPAHCTBA, Ka3auybA CTAHUIIA,
HpHOpeXHbIE TeppUTOpUN peku JIoH.

ITpoaHanuaupoBaH MCTOPMKO-KY/IbTYPHBIN KapKac
MaJIbIX MCTOPUYECKUX IOCeNeHuit (CTaHmIy), pacrmosna-
ralomuxca Ha MPUOPEKHBIX TeppUTOpUAX peku JloH B
PocroBckoit 06racTy, a Takke KOMIIO3UIIVIOHHBIE IO-
MUHAHTBI KaK 9/7IeMeHTBI O0IeCTBEHHOTO IPOCTPaHCTBa
ApXUTEKTYPHO-KOMIIO3MLIMOHHOTO  fAlpa  MICTOPUKO-
KyIbTYPHOTO KapKaca. PaccMOTpeHBI TeopeTmyecKue
ACIIeKTHI, KacaoIyecss MOfIeIMPOBAHIIA MePAPXIIeCKOMN
CTPYKTYPbI MCTOPMKO-KYIBTYPHOTO Kapkaca. Jsyde-
HBI [IBa MAjbIX MCTOPMYECKNUX TMOCETeHUA — CTAHMIIBI
Bemenckas wm Pasgopckaa. CrpykTypa MCTOPHKO-
KYZIBTYPHOTO KapKaca pPacCMaTpMBAaeTCs Ha HECKOIbKMX
IPOCTPAHCTBEHHBIX YPOBHAX, B YaCTHOCTHU, Ha ypOBHe
OTKPBITBIX 00IIIeCTBEHHBIX IIPOCTPAHCTB LIEHTPA Ka3adb-
nx craHun. IIpoaHamMsmpoBaHBl KOMIIO3MIIMOHHBIE
TOMMHAHTBI KaK 97eMEHThI OOIeCTBEHHOTO IIPOCTPaH-
CTBA apXMTEKTYPHO-KOMIIO3UIIMIOHHOTO AJpa ICTOPUKO-
KYZIBTYPHOTO KapKaca. B pesynbraTe MCCIeOBaHNA
aBTOPOM CHIe/TaHbl BBIBOLBI, Kacaloluecs Mpolecca
bopMupoBaHNA 0OLIECTBEHHBIX IPOCTPAHCTB B CTPYK-
Type apXUTeKTyPHO-KOMIIO3UIIMOHHOTO fAfipa NCTOPUKO-
KY/IBTYPHOI'O KapKaca CTaHnI POCTOBCKOIT 06/IacTu.

Ta6m.: 1. Vin.: 18. bubmuorp.: 12 Ha3s.

Bergman A. V. To the issue of formation of the
historical and cultural framework of small historical
settlements on the coastal territories of the Don River in
the Rostov Region. Vestnik grazhdanskikh inzhenerov -
Bulletin of Civil Engineers, 2023, no. 4 (99), pp. 5-19.

Keywords: architectural and compositional core,
historical and cultural framework of a small historical
settlement, compositional dominant of open public space,
Cossack village, coastal territories of the Don River.

The article submits an analysis of historical and cultural
framework of small historical settlements (Cossack

villages) located on the coastal territories of the Don
River in the Rostov Region and compositional dominants
that are regarded as elements of the public space of the
architectural and compositional core of the historical and
cultural framework. Theoretical aspects concerning the
modeling of the hierarchical structure of the historical
and cultural framework are scrutinized. There have been
studied two small historical settlements, namely, the
Cossack villages of Veshenskaya and Razdorskaya. The
author analyzes the structure of the historical and cultural
framework at several spatiallevels, in particular, at the level
of open public spaces in the center of the Cossack villages.
Compositional dominants are surveyed as elements of
the public space of the architectural and compositional
core of the historical and cultural framework. Taking into
account the study results, the author makes conclusions
regarding the process of formation of public spaces in
the structure of the architectural and compositional core
of the historical and cultural framework of the Cossack
villages of the Rostov region.

YIK 624.072.2.014.2-415:624.014

DOI 10.23968/1999-5571-2023-20-4-20-31

Benvii I V. PasBuTne mpakTU4eckKoro MeToga pac-
yeTa 3MEMEHTOB CTANbHBIX KOHCTPYKIMIT HAa HNpPOY-
HOCTb // BecTHMK rpaXklaHCKuUX MH>KeHepoB. 2023.
Ne 4 (99). C. 20-31.

Kniouesvte cnosa: mpenenbHble COCTOAHMA, MPOY-
HOCTb, MHOTONapaMeTpuYecKue 3arpy>KeHusd, Ipefeb-
Has IUTacTidecKas gedopManys, anroputM «CedeHne».

[IpenyoxeH MeTOR MCCIENOBaHMUA TPOYHOCTH IJIe-
MEHTOB CTa/JIbHBIX KOHCTPYKLMII TIpM MHOrolapame-
TPUYIECKOM 3aTPY>KEeHUN C YYeTOM B3aIMHOTO BIUAHUA
yeuamit 1o GaKTU4ecKOMy IIpefie/IbHOMY COCTOSHIIO, CO-
OTBETCTBYIOIIEMY KPUTEPUIO IIPEfieNbHON IIacTUIecKOo
Bedopmauun ey, , = E€jim, , £/ Ry, =3. Pewenne sagaun
MPOBOAUTCA B Oe3pa3MepHBIX IIapaMeTpax B 0OpaTHON
MOCTIEIOBATE/TbHOCTH, YTO MO3BOJIAET COKPATUTh BpeMsA
pacdeTa Ha HeCKOJIbKO IOpAAKOB. Ha ocHoBaHum ananu-
3a ITOJTyYeHHBIX Pe3y/IbTaTOB pa3paboTaH MpaKTUIeCKI
METOJ] pacyeTa JIByTaBPOBBIX 3/IEMEHTOB Ha IIPOYHOCTD,
TOCTOBEPHOCTb KOTOPOTO MOATBEP>K/AAETCS XOPOILM CO-
[JTaCOBAHMEM C TAHHBIMIU IIPOBEILCHHOIO MCCIENOBAHUA.
IIpu 2TOM BBIAB/ICHBI BeCbMa CYIECTBEHHBIC Pe3epBLI
IPOYHOCTM: IPU JBYXIApaMeTPUYECKMX 3arpy’KeHuAxX
M, My (kocoit narn6) — 8...32 % u N, My (cxatme c us-
rnOOM M3 IVIOCKOCTU CTeHKM) — 6...29 %; Ipu Tpexiia-
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pameTrpuueckom sarpyxkenuu N, M, My UL IByTaBpOB
C IIMPOKO VICIIONb3YEMBIM B IIPaKTVKe IPOEKTUPOBAHUA
COOTHOILLIEHMEM II/IONAZIEN TIOsAca 1 CTeHKu A ¥ /4, =0,5
npmM / M >0,3—10...45 %. O6Hapy>r<eHHbIe pesep-
BBbI IPOYHOCTH OKa3a/IlCh BeCbMa CYLIeCTBEHHDBIMY, YTO
yKa3bIBaeT Ha HEOOXOIMMOCTb MCCIIe[OBAHII 9/IeMEHTOB
C IPYTUMM TUIIAMU CEYEHUIL.
Vn.: 10. bubnuorp.: 18 Hass.

Belyy G. I. Development of a practical method for
calculating steel structure elements for strength. Vestnik
grazhdanskikh inzhenerov - Bulletin of Civil Engineers,
2023, no. 4 (99), pp. 20-31.

Keywords: limiting states, strength, multi-parameter
loadings, limiting plastic deformation, «Section»
algorithm.

A method is proposed for studying the strength
of elements of steel structures under multi-parameter
loading, taking into account the mutual influence of
forces according to the actual limit state corresponding
to the criterion of maximum plastic deformation
€im,p = &lim,p£ / R, =3. The solution of the problem is
carried out in dimensionless parameters in the reverse
sequence, which reduces the calculation time by several
orders of magnitude. Based on the analysis of the results
obtained, there has been developed a practical method for
calculating I-beam elements for strength, the reliability of
which is confirmed by fairly good overlap with the data
of the study. Thus, very significant strength reserves are
revealed, namely, at two-parameter loads M , M, (oblique
bending) —8...32%;and N, M (compression with bending
from the wall plane) — 6...29 %; at three-parameter
loading N, M, M, for I-beams with the belt and wall area
ratio widely used in design practice at M /M, >03—
10...45 %. The discovered strength reserves turned out
to be very significant, which indicates the need to study
elements with other types of cross sections.

YK 624.071
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Ilonos B. M., IImocrun M. I., benos B. B., Xezaii O. H.
Biausuue apMupoBaHust n3rnbdaeMpIx >Ke1e300e TOHHBIX
9/IeMEHTOB Ha MX HECYIYIO CHOCOOHOCTD B YCTOBHSX I1€e-
peMeHHOro 3aMOpaXKMBaHNA U OTTauBaHMA // BecTHUK
IPXIAHCKUX MHXKeHepoB. 2023. Ne 4 (99). C. 32-39.

Kniouegvie cnosa: HenuHeltHas gedopMarmoHHas Mo-
JleNb, U3TMOAEMBIN >KeNe300€TOHHBIN SIEMEHT, HAaJEX-
HOCTD >Kele300€TOHHBIX KOHCTPYKIUIL, BepPOATHOCTHBIN
pacyer.

PaccmoTpeHo BimusHMe TpaHCPOpPMALMU CTATUCTH-
YeCKUX pacIpesie/ieHNil IPOYHOCTHBIX U fedopMaliiioH-
HBIX XapaKTepUCTUK OeTOHA IPU BO3NEVICTBUM IVIK/IOB
samopaxusanusa u orramBanua (1J30) Ha Hecyuyio
CIIOCOOHOCTD M3rMHAEMOTO >KeTe300€ TOHHOTO dIEMEHTA

IIPY PA3INYHBIX BAPUAHTAX IIPOOIBHOIO APMUPOBAHIISL
C ucnonbsoBaHMeM BepPOATHOCTHOTO IIOAXOfA Ompene-
JIeHO BIMSHME XapaKTepa apMUPOBAHUSA M3IMOAEMOTO
JKe/Ie300eTOHHOTO 97IeMEHTA Ha AMHAMUKY €r0 HeCyIIei
cnioco6noctn B mporiecce 1130. JlokaszaHo, 4TO CHVDKe-
HMe HeCyllell CroCOOHOCTH >Kee300eTOHHBIX 0alloK B
pesynbrate BosaeiicTBusA 1130 3aBUCHUT OT XapakTepa UX
apMupoBaHusA. [laHbl IpeinoKeHusA MO KOHCTPYUpPOBa-
HIL >KeIe300eTOHHBIX 6aJIOK, 9KCIUIYaTHPYeMbIX B yCIIO-
BUSX XOJIOfHOTO K/IMMaTa.
Tabm.: 2. Vin.: 3. Bubnuorp.: 24 Ha3B.

Popov V. M., Plyusnin M. G., Belov V. V., Khegai O. N.
The effect of reinforcement of bent reinforced concrete
elements on their bearing capacity in conditions of
variable freezing and thawing. Vestnik grazhdanskikh
inzhenerov - Bulletin of Civil Engineers, 2023, no. 4 (99),
pp- 32-39.

Keywords: nonlinear deformation model, bent
reinforced concrete element, reliability of reinforced
concrete structures, probabilistic calculation.

The article considers the effect of transformation
of statistical distributions of concrete strength and
deformation characteristics under the influence of
freezing and thawing cycles (FTC) on the load-bearing
capacity of the bent reinforced concrete element
under variable longitudinal reinforcement. Using the
probabilistic approach, the influence of the nature of the
reinforcement of the bent reinforced concrete element on
the dynamics of its bearing capacity in the process of FTC
is evaluated. It is substantiated that the reduction of the
load-bearing capacity of reinforced concrete beams as a
result of the impact of FTC depends on the nature of the
reinforcement. There are offered some proposals for the
construction of reinforced concrete beams operated in
conditions of cold climate.

YIK 539.3

DOI 10.23968/1999-5571-2023-20-4-40-45

Cmupros B. 1., Budiowenkos C. A. PaguanbHsie KO-
nebanus ynpyroro 6pyca kpyrosoii OpMbI Ipyu MM-
ITyTbCHOM HArpy>xeHun // BeCTHUK rpa’kaHCKUX MHKe-
HepoB. 2023. Ne 4 (99). C. 40-45.

Kniouesvte cnosa: DUNMHAPUYECKNUIT CTEP)KEeHb, Pafiu-
aJlbHBIC KONeOAHMsA, MMITYIbCHOE HATPY>KEHME, CXOM-
1asCs BOJIHA.

V3y4yaeTcsi HampsDKeHHOE COCTOSHME YIIPYTOrO
CTepXKHA LWIMHAPUYECKON (OPMBI MOJI BO3MIEIICTBUEM
PaBHOMEpPHO pacHpefie/IeHHON MMIYIbCHOM Harpys3Ku
MPAMOYTO/IBHOTO IpOWIA, IPUIOKEHHOM K IOBepX-
HOCTHU. B mepBoIl cxopsAmieiica BONMHe IIOKa3aH XapaKTep
M3MEHEHNUSA paJalbHOrO HANP:KEHUA BO BpPEMEHIN.
PesynbTaThl pacyeToB INOKa3bIBAIOT, YTO, HECMOTPS Ha
TO YTO 3aflaHHAA HArpy3Ka CKUMAIOLIAdA, NOC/Ie ee BHe-

131



BecmHuk epaxoaHckux uHxeHepog. 2023. N° 4 (99)

3aIIHOTO CHSTUSI HANPSDKEHVUSI B CXOMSILIENCS BOHE
CTaHOBATCA PACTATMBAIOLVIMY ¥ BO3PAcTaiOT 10 Mepe
IPOABIDKEHNUS MMITY/Ibca K OCH CTEp)KHs. 3ajjada mc-
cregyercst mpy momomu InpeobpasoBanms Jlammaca.
Pemrenne nonmy4eHo B Bupe psaga Pypbe — Beccers, koto-
pbIii Tpe0bpa3oBaH K acCMMITOTIYecKoiT hopme (111 Ma-
JIOTO BpeMeHN).
Vn.: 1. Bubnuorp.: 21 Hass.

Smirnov V. L, Vidyushenkov S. A. Radial oscillations
of an elastic rod of circular shape under impulse
loading. Vestnik grazhdanskikh inzhenerov - Bulletin of
Civil Engineers, 2023, no. 4 (99), pp. 40-45.

Keywords: cylindrical rod, radial oscillations, impulse
loading, convergent wave.

The stress state of the cylindrical elastic rod is studied
under the influence of a uniformly distributed impulse
load of rectangular shape applied to the surface. The first
convergent wave shows the nature of the change in radial
tension over time. The results of the calculations show
that, despite the fact that the given load is compressive,
after its sudden removal, the stresses in the converging
wave become tensile and increase as they move towards
the axis of the rod. The problem is investigated using the
Laplace transform. The solution is obtained in the form
of Fourier-Bessel series, which is converted to asymptotic
form (for short time).

YIK 624.131

DOI 10.23968/1999-5571-2023-20-4-46-53

IHonynun B. M., Bypues P. B. AHanuTI4ecKkoe peime-
Hue 3aja4n 06 onpeneneHNN M36HITOYHOTO IOPOBOTO
HABIEHNA B BOJOHACBIIIEHHOM OCHOBAHNN B YCTIOBU-
AX BBYX u O6onee PpyHpaMeHTOB KOHEYHOI MIMPUHBI //
BecTHMK TpaKpaHCKUX uiDKeHepoB. 2023. Ne4 (99).
C. 46-53.

Kniouesvte cnosa: m3OBITOUHOE TOPOBOE HABJICHIE,
ocajka, OCHOBaHUe, (PyHZAMEHT KOHEYHON IIMPUHBIL,
Plaxis 2D.

PaccmarpmBaercst IUIOCKas 3ajadya  KOHCOMMALIUM
BOJIOHACBIIIEHHOTO OCHOBAHIA IOJ] BO3TIEIICTBIEM MECT-
HBIX Harpy3ok. B KadecTBe pacdeTHOTrO IpuMepa Ipef-
CTaBJIeHa 3aJja4a O HAXOXKACHNN N30BITOYHOTO IIOPOBOrO
TABTIEHNs Ha PA3IMYHBIX IPOMEXYTKaX BPEMEHM IIpU
HOCTOAHHBIX CUMMETPUYHBIX Harpy3Kax B paMKaX JBYX
(byHZaMeHTOB KOHEYHOI mMpuHbL [IpuBefeHbl M30MN-
HUM M30BITOYHBIX OPOBBIX ABJIEHNIL, [IOTyYeHHbIE HA
OCHOBe IIPUBEJECHHBIX B HacToALlell cratbe Aupdepen-
LIMa/IbHBIX YPaBHEHUI 1M YMC/IEHHbIX PElIeHMii B IpO-
rpaMMHOM KoMIutekce Plaxis 2D. BpimonHeHo comocTas-
JIeHMe Pe3yIbTaTOB.

Ta6m.: 1. Vin.: 6. Bubmmorp.: 18 Hass.

Polunin V. M., Burtsev R. V. Analytical solution of the
problem of determining the excess pore pressure in a
water-saturated base under conditions of two or more
foundations of finite width. Vestnik grazhdanskikh
inzhenerov - Bulletin of Civil Engineers, 2023, no. 4 (99),
pp. 46-53.

Keywords: excess pore pressure, settlement, base, finite
width foundation, Plaxis 2D.

A plane problem of consolidation of a water-saturated
base under the influence of local loads is considered. As
a calculation example, the problem of finding the excess
pore pressure at different time intervals under constant
symmetrical loads within two foundations of finite width
is presented. The isofields of excess pore pressures are
given, which were obtained on the basis of the differential
equations given in this article and numerical solutions
in the Plaxis 2D software package. A comparison of the
results is made.

YIK 658.5:624.05

DOI 10.23968/1999-5571-2023-20-4-54-67

Myxamempaxumos P. X., Iapagues A. M. Viccrego-
BaHlle TEIVIOBBIX IOJEil U IPafiMeHTOB TeMIIEPaTyp
Ha TOBEPXHOCTH LIYHTUTCONEpKAlero GeToHa, MOf-
BepraeMoro 31eKTPOFHOMY nporpeBy // BeCTHUK rpax-
IAHCKUX MHXeHepoB. 2023. Ne 4 (99). C. 54-67.

Kniouesuie cnosa: 6€TOH, IIYHIUT, 9/1€KTPOHBII IIPO-
IPeB, TEIUIOBLIE MOJA.

B craTbe n3ydeHs! TEIUIOBbIC IO U TPAIUCHTHI TCM-
HepaTyp Ha HOBEPXHOCTH LIYHTUTCOAEPIKaIlero 6eToHa,
TIOfIBEPTaeMOro 3/IeKTPOJHOMY IpPOTpeBy MpM 3UMHEM
6eTOHMPOBAaHNM. YCTAaHOB/IEHA BO3MO>KHOCTH IIOBBIIIE-
HuA 3G GeKTUBHOCTI 7IEKTPOLHOIO IIPOrpeBa MpH 3VM-
HeM OeTOHMPOBAHUM U HOCTYDKEHNUA O0Jiee OHOPOJHON
TeMIIepaTypbl BO BceM 00beMe O@TOHHOI KOHCTPYKIIUIL,
HPEIATCTBYIOIEl CHVDKEHMIO KadeCTBa 3a CYET BBele-
HHsA B COCTaB GETOHHOJ CMECUM MOJIOTOTO TOKOIIPOBO-
TAIIETO MMHepaja LIYHIUTA, aKTUBHOM MHHepaJbHOMN
no6asku (AM]1) n nmnactuduunpyomieit fobasku (I111).
IIpakTuyeckoe NMpyYMeHeHMe NaHHOTO METOHA IO3BOUT
YBEIUYUTD TIPORO/DKUTEIBHOCTD 37IEKTPOJHOTO IpOrpe-
Ba 6€TOHA, COKPATUTb BpeMsA Habopa KPUTUYECKOIL IPOy-
HOCTH >Ke71e300€ TOHHBIX KOHCTPYKIIMIA M YBEIMYIUTD CKO-
POCTb CTPOUTENBCTBA B LIETIOM.

Vn.: 6. bubnuorp.: 36 HasB.

Mukhametrakhimov R. Kh., Garafiev A. M.
Investigation of heat fields and temperature gradients
on the surface of shungite containing concrete under
electrode heating. Vestnik grazhdanskikh inzhenerov -
Bulletin of Civil Engineers, 2023, no. 4 (99), pp. 54-67.

Keywords: concrete, shungite, electrode heating, heat
fields.
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The article presents the results of the study of heat
fields and temperature gradients on the surface of
shungite containing concrete under electrode heating
during cold water concreting. There has been established
a possibility of increasing the efficiency of electrode
heating during winter concreting and achieving a more
uniform temperature in the entire volume of the concrete
structure, which prevents a decrease in quality due to the
introduction of a ground conductive mineral shungite, an
active mineral additive (AMA) and a plasticizing additive
(PA) into the concrete mixture. Practical application of this
method helps to increase duration of concrete electrode
heating, reduce time of ultimate strength development of
reinforced concrete structures and accelerate construction
process in general.

YK 658.5:624.05

DOI 10.23968/1999-5571-2023-20-4-68-76

ITumenos C. V. Biuaumne crpourensHoil mHpoOpma-
IIMOHHOII Mofeny Ha 3¢ PeKTUBHOCTD CUCTEMBI YIIpaB-
JTeHNA CTPONTENbHBIM NIPOM3BOACTBOM // BecTHMK
TPaXJaHCKMX UHXXeHepoB. 2023. Ne 4 (99). C. 68-76.

Kniouesvle cnosa: TexHONMOrMA MHPOPMAILIOHHOTO
MOJIeTMPOBAHMA, CTPOUTENbHAA MHPOPMAIMOHHAA MO-
Tenb, MHGOPMAaLMOHHBIE OTOKY, alllapaT yIpaBlIeHNUA
CTPOUTENIbHBIM IIPOU3BOJCTBOM.

JocTroBepHass u monmHad uHQOpPMAIMA O TEKyIeit
CHCTeMe CTPOUTENbCTBA ABMAAETCA OCHOBON B ITPOIleC-
cax apdextuBHOrO ympasmenu:A. IIpennonaraercs, 4to
¢ 6oree TOMHBIM IPUMEHEHNEM TeXHONOrMu MHpopMma-
IIIOHHOTO MOJe/IMPOBaHMA He TOJBLKO Ha 3Tare Ipo-
eKTUPOBaHMA, HO ¥ 3Tale CTPOUTETbCTBA IOBBICUTCA
9 eKTVBHOCTb CUCTEMBI YIPaBICHUA CTPOUTEIbHBIM
npousBopctBoM (CYCII). Ilenbio paboTel sBiseTCs
OLIEHKA BJIVMAHNA CTPOUTENBHON MH(POPMALMOHHON MO-
memn (CVIM) Ha apdextusrocTs CYCIL B KadecTBe Me-
TOJIOB MICCTIE[IOBAHVSA TPVMEHAMNCh CYCTEMHBIN aHaIn3
Y METOJ, 9KCIIEPTHBIX OL[CHOK.

Ycranosneno, uro npuMmenenue CVIM, npenycmaTpn-
Balolllee CMEHY peXMMa YIpaBAeHNA C JUCKPETHOTO Ha
HETIPEPBIBHDIN, @ TAK)KE U3MEHEHME CTPYKTYPHbIX CBA3EN
CYCII mo3BOMAT yTy4MINTh KAK OT/ETbHbIE ITapaMeT-
pot CYCII (cormacoBaHHOCTb, TMOKOCTD, aJAIITUBHOCTD,
ONEPaTUBHOCTD, HAJIEKHOCTD), TAK U MHTErPasIbHBIII Ma-
pameTp. Takum 06pasom, 9170 HOBBICUT 3G HEKTNBHOCTD
CYCII npyu ncronb3oBaHMM TeXHOIOIMN MHGOPMAIVIOH-
HOTO MOJIe/IMPOBaHUA Ha 9TaIle CTPOUTE/IbCTBA.

Ta6m.: 1. Vin.: 1. Bubnuorp.: 20 Ha3B.

Pimenov S. I Influence of the construction
information model on the efficiency of the construction
production management. Vestnik grazhdanskikh
inzhenerov - Bulletin of Civil Engineers, 2023, no. 4 (99),
pp. 68-76.

Keywords:  information = modeling  technology,
construction information model, information flows,
construction management apparatus.

Reliable and complete information about the current
construction system can be regarded as the basis for
effective management processes. It is assumed that with a
more extensive use of information modeling technology,
not only at the design stage, but also at the construction
stage, the efficiency of the construction production
management system (CPMS) will increase. The aim
of the study is to assess the impact of the construction
information model (CIM) on the effectiveness of the
CPMS. It is established that the use of CIM, which
provides for a change in the control mode from discrete
to continuous, as well as a change in the structural links of
the CPMS, will improve both the individual parameters of
the CPMS (consistency, flexibility, adaptability, efficiency,
reliability) and the integral parameter. Thus, it is possible
to increase the efficiency of CPMS when using Building
Information Modeling at the construction stage.

VIK 691.328.44

DOI 10.23968/1999-5571-2023-20-4-77-82

Aybaxuposa M. Y, Iyxapeuxo 0. B. ®opmupoBa-
HUe CTPYKTYPBI (puOponeHodeToHa Ha MAKpOypoBHe //
BecTHUK TpaXHaHCKMX MHXeHepoB. 2023. Ne 4 (99).
C. 77-82.

Kniouesvte cnosa: MakpocTpyKTypa, IUCIIEpCHOE ap-
MUPOBaHue, CMHTETIYeCKIe BOTOKHA, GruOpOreHoOeToH.

[TpuBopMTCA MeETOAMKA IIPOEKTUPOBAHUA COCTaBa
¢$ubporeHOOeTOHA C y4eTOM OIIpeJie/IeHN s OITUMAIbHO-
IO COfiepXKaHNUs apMUPYIOLIUX BOTOKOH JIA TOCTYIKEHS
TpeOyeMbIX CBOMCTB. IIpoBeeHbl 3KCIIepUMEHTA/IbHbIE
MCCIIeNOBaHUA IO POPMUPOBAHUIO MAKPOCTPYKTYPBI IIe-
HO(uOPOOETOHA € IVIOTHOI YIaKOBKOJ MaTepyaia MexK-
HOPOBBIX IIeperoponok ¢ ¢ubpoBoit apmarypoii, obe-
ClieYMBaIOIell IOBBILICHNE MPOYHOCTH IIPU 3a/JaHHOI
cpefHel IJIOTHOCTH.

Ta6m.: 3. bubnuorp.: 12 Ha3Bs.

Aubakirova I. U, Pukharenko Yu. V. Fiber foam
concrete structure formation at the macrolevel. Vestnik
grazhdanskikh inzhenerov - Bulletin of Civil Engineers,
2023, no. 4 (99), pp. 77-82.

Keywords: macrostructure, dispersed reinforcement,
synthetic fibers, fiber foam concrete.

The article presents a method for designing the
composition of fiber foam concrete taking into account
the determination of the optimal content of reinforcing
fibers to achieve the required properties. There have
been carried out experimental studies on the formation
of the macrostructure of fiber foam concrete with dense
packing of the material of inter-pore partitions with fiber
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reinforcement, which provides an increase in strength
at a given average density.
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Yepesko C. A., Manawierxo E. B. K Bompocy ucnonn-
30BaHNA AMMHOCHIPTOB B TeXHOTOIUI MPOMU3BOACTBA
CTPOMTENbHBIX MaTepuanos// BecTHUK TIpakJaHCKMX
nHxeHepoB. 2023. Ne 4 (99). C. 83-89.

Kniouesvie cnosa: Bsxyiue, pacTBOp, NOOBUXKHOCTD,
IIPOYHOCTB, JKECTKIE CMECH, TIOJBILKHbIE CMECH, IIaCTH-
¢duxarop.

IIpencraBnenbl pesynbTaThl UCCIENOBAHUA BO3MOXK-
HOCTH HUCIIOIb30BaHNUsA N06ABOK Ha OCHOBE HU3KOMOJIE-
KY/IIPHBIX aMMHOB (M3OIpOIIaHOMAMMUH, IMITaHOIN30-
IPOIIAHOMAMIH, TPUU3ONPOIIAHONAMIH) B TeXHOIOTUM
CTPOMUTENbHBIX MaTepuasnob. llenbio mccnefoBaHus sB-
JAETCA TOMCK ONTHMAIBHON 00acTM MX NPMMEHEHNUA.
IIpuBORATCA pe3ynbraThl BIMAHMUA YKa3aHHBIX 106aBOK
Ha CBOJCTBA CTPOMTENLHBIX CMecell Ha OCHOBE IOpT-
TAHJLEMEHTA, JUana3oH MCCIeNyeMbIX JO3MPOBOK —
0,025-1 % oT mMacchl 1leMeHTa. ViccnenmoBanoch BAUsHME
Ha MOJBIKHOCTb CTPOUTENLHBIX PACTBOPOB, a TAKXKE HA
IIPOYHOCTD IIPY CKaTUM B Bo3pacte 7, 28, 56 cyT. Pabora
IIPOM3BOIMIACh KAaK HA IOJIBVDKHBIX, TAaK M Ha JKECTKMX
cmecsx. PesympraTom paboTsl sABseTcs aHamu3 s dex-
TUBHOCTHU IIPUMEHEHNUA NOOAaBOK B KadecTBe ITacTUU-
KaTOPOB.

Ta6m.: 10. Vin.: 2. bubmuorp.: 14 Hass.

Cherevko S. A., Malashchenko E. V. To the issue of
using amino alcohols in the production technology of
building materials. Vestnik grazhdanskikh inzhenerov -
Bulletin of Civil Engineers, 2023, no. 4 (99), pp. 83-89.

Keywords: binders, mortar, mobility, strength, rigid
mixtures, mobile mixtures, plasticizer.

This article presents the results of a study of the
possibility of using additives based onlow molecular weight
amines (isopropanolamines, diethanolisopropanolamine,
triisopropanolamine) in building materialstechnology. The
aim of the study is to find the optimal field of application of
additives based on amino alcohols. The results of the study
of additives on the properties of building mixtures based
on Portland cement are presented. The range of studied
dosages is 0,025-1 % of cement weight. The influence on
the mobility of mortars, as well as on the compressive
strength at the age of 7, 28, 56 days, was studied. The work
was carried out both on mobile and rigid mixtures. The
result of the work is an analysis of the effectiveness of the
use of additives as plasticizers.
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Yepenanosa J]. A. CrarmcTm4ecKmii TOAXO K ycTa-
HOBJIEHNMIO MUHVMMAIbHOI BEINYNHbBI MPOYHOCTH HA
CKaTue MpuU onpepeneHnn Kinacca 6eroHa // BecTHuk
TPKAAHCKUX MIDKeHepoB. 2023. Ne 4 (99). C. 90-99.

Kniouesvte  cnosa:  6eTOH,  KOHTPONb  Kade-
CTBa, HPOYHOCTb IPU CXKATUM, HAJIEKHOCTDb, PUCK-
OpPUEHTUPOBAHHBIN MOJXOTI, CHCTEMa MEHEKMEHTA Ka-
YecTBa, HAC/IECTBEHHOCTI CBOVICTB, KM3HEHHBII IIMKII.

[TpennoskeHa ajbpTepHaTUBHAs CTATUCTUYECKU 000-
CHOBaHHasl Be/IMYMHA MMHJMMA/IBHOJ IIPOYHOCTY OeTOHA
B cepuy 0OpasIiOB MU OIpEeIeHNN U OlfeHKe IpOodY-
HOCTJ 10 KOHTPOJIbHBIM 00pasuaM yifd BCeX YCTaHOB-
JIEHHBIX K/IACCOB O€TOHA II0 MPOYHOCTY TPU CXKATUIL.
Pacver npomsBeieH C IPUMEHEHMEM CTAaTUCTUYECKOTO
MeTOfja TIPMEMOYHOTO0 KOHTPOJIsI KadyecTBa IO KOmmde-
CTBEHHOMY IPU3HAKY [/I1 HOPMa/JbHOIO 3aKOHA pac-
npesfesieHnA. [laHHBI METOZ ITO3BOJAET peann3oBaTh
PUCK-OpPMEHTUPOBAHHBIN TIOAXOL M OTpPakaeT KOH-
LeMINI0 HAJIeKHOCTY B 4YacT! IpMMeHeHus mnpu o6o-
CHOBaHUM HOPMATUBHBIX U PACUETHBIX XAPAKTEPUCTUK
MaTepuanoB BEPOATHOCTHO-CTATUCTUYECKMX METOHOB.
[TpomemoncTprpoBana CBsA3b IIPEJIOXKEHHON MUHM-
MasIbHOJ BEMMYMHBI IPOYHOCTU CO 3HAUYEHMAMM IPOY-
HOCTM 6€TOHA, 3aK/IafIbIBAEMBIMU IIPY MPOEKTUPOBAHUN
IO BTOPOJI TpYIIIe Npefe/nbHbIX cocTogumit. [TogTBepx-
JeHa HeoOXO[MIMOCTb OTC/IEKMBAHUSA HAC/ENCTBEHHO-
CTV CBOJICTB MAaTepMajOB Ha BCEX ITAlax >KM3HEHHOTO
LMK/ CTPOUTENBHOI MPOAYKIMYU B Ie/sIX obecriedeHns
TpebyeMoil HaJe>XHOCTY BO3BOAMMBIX 3IaHUIL U COOPY-
>keHmit. [TepcrieKTMBHO ABIACTCA peanu3aliyisi CUCTEMbI
MEHE[PKMEHTA KadecTBa, COOTBETCTBYIOLIeN TpeboBaHu-
AM craggaptos cepun ISO 9000, B 0CHOBY KOTOpPOI1 ITONIO-
JKeH PYICK-OPUEHTUPOBAHHBIN MOAXOJ, ¥ OPMEHTAIV Ha
HOTPEOUTENA B CTPOUTEIBHON OTPAC/N B 11e7I0M (Ha BCex
9Talax) ¥ B CUCTeMe KOHTPOJIA B YaCTHOCTU. ITO MO3BO-
JIUT peann3oBaTh CTATUCTUYECKMIT KOHTPOIb KauyecTBa,
ABJIAIOIINIICA OCHOBOV HaJI€XKHOCTH.

Tabm.: 5. Vin.: 2. Bubnuorp.: 20 Ha3B.

Cherepanova D. A. Statistical approach to establishing
the minimum value of compression strength when
determining the class of concrete. Vestnik grazhdanskikh
inzhenerov - Bulletin of Civil Engineers, 2023, no. 4 (99),
pp- 90-99.

Keywords: concrete, quality control, compression
strength, reliability, risk-oriented approach, quality
management system, heredity of properties, life cycle.

In the article, there is proposed an alternative
statistically substantiated value of the minimum strength
of concrete in a series of samples when determining
and evaluating the strength of control samples for all
established classes of concrete in terms of compression
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strength. The calculation was made using the statistical
method of acceptance quality control on a quantitative
basis for the normal distribution law. This method makes
it possible to implement a risk-based approach and reflects
the concept of reliability in terms of using probabilistic-
statistical methods to substantiate the normative and
design characteristics of materials. There is demonstrated
the relationship between the proposed minimum strength
value and the strength values of concrete, which are laid
down in the design for the second group of limit states.
The authors have confirmed the necessity of tracking
the heredity of the materials' properties at all stages
of the life cycle of construction products in order to
ensure the required reliability of buildings and structures
under construction. The implementation of a quality
management system complying with the requirements
of ISO 9000 series standards, which is based on a risk-
oriented approach and customer orientation in the
construction industry in general (at all stages) and in the
control system in particular, can be regarded as promising.
This will make it possible to implement statistical quality
control, which is the basis of reliability.
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Deogparos 0. A. VIsydeHue mpouecca OUMCTKH
CTOYHBIX BOJ npu pabote 6modniprpa B mepuomirde-
CKOM pexume // BeCTHUK TpakIaHCKUX WHXKEHEPOB.
2023. Ne 4 (99). C. 100-107.

Kniouesvte cnosa: 6momorndeckasi OYMCTKA CTOYHBIX
BOZ, 0MOQUIBTP, OMOIJIEHKA, MEPUONMYECKUI PEXUM
paboTs! 6rodunbTpA.

[TpuBeneHbI pe3y/IbTaThl UCCIEHOBAHNS PAabOTHI IMO-
JIyIIPOU3BOACTBEHHOIl YCTAaHOBKU 6MO(UIbTpa ¢ IIACT-
MAacCOBOJI IITICHOYHOI 3arpy3Koil B IIePHOINYECKOM pe-
XKIMMe TIOJ@Yl CTOYHBIX BOJ, MU BBICOKMX HadaTbHBIX
HArpyskax. PaccMoTpeHa KMHeTHMKa Mpoljecca U m3Me-
HeHUA 3G GEeKTUBHOCTY OYMCTKY CTOYHBIX BOZ BO Bpe-
MeHW. DbI/To BBIABNIEHO, YTO TOBBILIEHNE HATPY3KM Ha
6MOGUIBTP BBISHIBATIO COOTBETCTBYIOIEE yBEIMICHME
CKOPOCTM YHaleHNMsI 3arpsA3HEHNUII BO BCEM [MaTla30He
VICIIBITAHHBIX HATPY30K, [PV 9TOM HaChILIeHMe GMOMACChL
cybcTpaToM He HAOMIOfANTOCh. DTO XapaKTepu3yeT BbI-
COKYI0 aJjalITAl[IOHHYI0 CIIOCOOHOCTh IPUKPEIUICHHO
6moMacchl K BBICOKMM 3a/TIIOBBIM Harpy3kam. IToxasaHo,
YTO MPOLIECC M3BSATHUS OPraHMYECKUX 3arps3sHEHMII Ha
6roGUIBTpe B YCIOBYUSIX MEPUOAMYECKIX OIBITOB MIMEET
CTafiMITHBII XapaKTep, CBUJIETENbCTBYIOLINII O BO3MOX-
HOCTU PaboTEl 6MOPUIBTPOB B PEKMMAX HEMOTHON 1
TOJIHOM OGMOTIOTMYECKON OYMCTKY CTOYHBIX BOJ, a TAaKXKe
s TpOBefeHMs MporjeccoB Hurpudukannu. Hadamo
npolecca HUTPUGOUKALMK M €0 CKOPOCTb 3aBUCENN OT
Harpysky Ha OMOQUIBTP IO OPraHMYECKUM 3arpssHe-
HUSIM ¥ CTEIIeHM OYNMCTKYM CTOYHBIX BOJ|, a MI3MCHEHIE

CKOPOCTU HUTPpUDUKALIMU HOCUIO aBTOKATATUTUYCCKIIA

xapakTep. PaccMoTpeH 1mokasaTenb HEOKMCTIAEMO YacTH

OpraHMYECKNX 3aTPASHEHMIT CTOUHBIX BOJ], KOTOPBII MO-

JKeT VCIIONIb30BaThCA IIPY OLIeHKe paboTsl OnoduibTpa.
Ta6m.: 1. Vin.: 3. bubmmorp.: 16 nass.

Feofanov Yu. A. Study of the wastewater treatment
process during the operation of the bio-filter in the
periodic mode. Vestnik grazhdanskikh inzhenerov -
Bulletin of Civil Engineers, 2023, no. 4 (99), pp. 100-107.

Keywords: biological wastewater treatment, bio-filter,
biofilm, periodic mode of the bio-filter operation.

The article presents the study results of the
performance of the experimental unit with a plastic film
load working in a periodic mode of wastewater supply at
high initial loads. The kinetics of the process and changes
in the efliciency of wastewater treatment over time are
considered. As it was revealed, an increase in the load on
the bio-filter caused a corresponding increase in the rate
of contaminants' removal over the entire range of tested
loads, while biomass saturation with the substrate was
not observed. This characterizes a high adaptive capacity
of the attached biomass to high salvo loads. It is shown
that the process of organic contaminants' removal on bio-
filter under the conditions of periodic tests has a staged
character, indicating the possibility of bio-filter operation
in the modes of incomplete and complete biological
treatment of wastewater, as well as for nitrification
processes. The beginning of the nitrification process and
its speed depended on the load on the bio-filter for organic
pollution and the degree of wastewater treatment, and the
change in the rate of nitrification was autocatalytic. An
indicator of the non-oxidizable part of organic pollutants
in wastewater is taken into consideration, which can be
used in the evaluation of the bio-filter performance.
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Eemixos C. A., Inaeones C. H., Hosuxos M. A.,
Jlazapes []. A. CoBeplIeHCTBOBaHME METOMMKI pacyeTa
CKOPOCTH ABIDKEHNA TPAHCIOPTHOTO CPENCTBA 110 I0-
Ty4eHHBIM AeOpMAIAM HPH KOHTAKTe C 00BbeKTOM
MajIoii Macchl NIPU AOPOKHO-TPAHCIOPTHOM IIPOJIC-
mecTBuM // BeCTHMK TpakJaHCKUX MHKeHepoB. 2023.
Ne 4 (99). C. 108-116.

Kntouesvie cnosa: mOpo>KHO-TPaHCIOPTHOE IIPONCIIE-
CTBME, aBTOMOOWIb, IeLIeXOfl, Majasd Macca, CKOPOCTb,
medopmalui, sKCrepTn3a.

OnHMM M3 TePCIEeKTUBHBIX HAIIPABIEHMIT TOPOKHO-
TPaHCIOPTHOM 3KCHEPTNU3BI, CBA3AHHBIM C PaCcIeTOM
ckopoctu BmxeHnsa TC, ABMAeTCA pacueT CKOPOCTH II0
3aTparaM KMHeTUYEeCKOI SHepruu Ha feopMaLuio Ky30-
BoB TC. PaccmoTpena cylecTByonasa MeTOMKa pacyeTa
CKOPOCTH JIBVDKEHNMA TPAHCIIOPTHBIX CPEJCTB IO IOMY-
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yeHHbIM UM Aepopmanysam. OOOCHOBAHO OTCYTCTBUE
BO3MOXKHOCTH TIPUMEHEHVS JAHHOW METOIMUKY TIPU OT-
CYTCTBUM CTIEHOB IepeMeleHNsA OOBEKTOB IIOCIe KOH-
TAKTA, KOT7]a Hae3]| COBEpIleH Ha MasorabapuTHbI 00b-
eKT C Maccoli, 3HaunuTenbHo Menbuieit maccol TC. [pen-
JIOXKEHO pelLIeHNe JAHHON IPO6/IeMbl IIyTeM BBEACHNA B
pacyer IPMHUUIIA OTHOCUTEIBHOCTU [ammiies, KOTOpoe
6b110 anpobupoBaHo Ha npumepe peanpuoro JJTTL.
Wn.: 7. Bubnuorp.: 12 nass.

Evtiukov S. A., Glagolev S. N., Novikov I A.,
Lazarev D. A. Improvement of calculation methodology
of vehicle’s driving speed based on the deformations
the vehicle receives when colliding with a low-mass
object in a road traffic accident. Vestnik grazhdanskikh
inzhenerov - Bulletin of Civil Engineers, 2023, no. 4 (99),
pp- 108-116.

Keywords: road traffic accident, car, pedestrian, low
mass, speed, deformations, road traffic examination.

One of the promising directions of road traffic
accident examination related to the calculating of vehicle’s
driving speed is the speed calculation based on the efforts
of motional energy for the deformation of vehicle bodies.
The currently used technique of calculating vehicles’ road
speed based on the vehicle's deformations is considered.
There is substantiated lack of possibility for applying this
technique in the absence of traces of objects’ movement
in case of a collision with a small-sized object with a mass
much less than the mass of the vehicle. The authors offer
using the Galileo's principle of relativity when looking for
the solution of this problem. The proposed solution was
tested on the example of a real road traffic accident.
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Kowiees B. A., Kosakos P P. Tunmusamusa cpepbl
TPAHCAKINI1 NTHBECTUIIVIOHHO-CTPOUTEIbHOTO IIVK/IA B
Poccniickoit Pepeparym // BecTHUK Tpa>kIaHCKUX MH-
>keHepoB. 2023. Ne 4 (99). C. 117-127.

Kniouesvie cnosa: TpaHCAaKIIMOHHBIC U3TICPIKKN, Cpela
TpaHCaKLUIi, TUTIOBbIC TPOEKTHI, PETYTUPOBAHNE CTPON-
TE/IbCTBA, KOHTPAKTHBIC OTHOILCHMS.

VlccnemoBanpl IpoLiecchl TUIM3ALMU IPOCKTHEIX pe-
LICHNMII B MHBECTUIMOHHO-CTPOUTEIBHOM IKIe B Poc-
curickont Qemepanyy yepes acreKThl TMKBUJHOCTA 06b-
eKTa He[BYDKMMOCTH J TEOPUM TPaHCAKIMOHHBIX U3Jep-
XKek. JlokasaHo, 4TO IIs COKpAI|eHNA TPAHCAKI[MIOHHBIX
U3IEPXKEK YIACTHUKOB VIHBECTULVIOHHO-CTPOUTETBHOTO
LUK/Ta HeOOXOZMMO TUIM3MPOBATh CPely TPaHCAKIIVIA.
Tunmsanua mo3BoJAeT CHUSUTD HEONPe/le/IeHHOCTD Cpe-
Ibl TPAHCAKLMIL, KOTOpas, B CBOIO OYepefb, ABIACTCA
TDeTEPMUHAHTON COOTBETCTBYIOLMX (TpaHCAKIIMOHHBIX)
usgiep>kex. IIpencTapaeHpl Ba HAIIpaBIeHVA TUTIN3ALN
Cpenbl TPaHCAKIIL: PerMOHATbHBIX IPAaKTUK MHCTUTY-
TOB PETY/IMPOBAHNUA B CTPOUTE/ILCTBE M MHBECTHUIIMOHHO-
CTPOUTENLHBIX IIPOIIECCOB.

Tabm.: 3. Vin.: 3. Bubnuorp.: 20 Ha3B.

Koshcheev V. A., Kozakov R. R. Typification of
the transaction environment of the investment
and construction cycle in the Russian Federation.
Vestnik grazhdanskikh inzhenerov - Bulletin of Civil
Engineers, 2023, no. 4 (99), pp. 117-127.

Keywords: transaction costs, transaction environment,
standard projects, construction regulation, contractual
relations.

The article presents the study of typification processes
in the investment and construction cycle of the Russian
Federation which are regarded through the aspects of real
estate object liquidity and the theory of transaction costs.
It has been proved that in order to reduce the transaction
costs for participants in the investment and construction
cycle in the Russian Federation, it is necessary to
standardize transactions' environment. Such type design
procedure makes it possible to reduce the uncertainty
of the transaction environment, which, in turn, is a
determinant of the corresponding (transactional) costs.
There are considered two directions of typification of
transaction environment, namely, transactions in regional
practices of regulatory institutions in construction and
transactions in investment and construction processes.



