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Kegana O. B. Kpurepuyu oleHKM TPafMIIIOHHOTO
skimnma « ChIX10aHb» KaK HCTOPUKO-aPXUTEKTYPHOTO
Hacnemys IleknHa (Ha mpuMepe 10ro-3amagHoN 4acTu
paiiona JIynusH) // BecTHUK Ipak[JaHCKMX MHXXECHEPOB.
2023. Ne 1 (96). C. 5-14.

Kniouesvie  cnosa: HapomHOe 30[YeCTBO, Tpa-
OUIVIOHHOE  KHUTaliCKoe O KWINIE, apXMUTEKTYpHO-
IIPOCTPAHCTBEHHASA Cpefla, HUCTOPUKO-aPXUTEKTypHOE
HacsIefinie, KpUTePUI, IIEHHOCTHBIE XapaKTePUCTUKIL.

PaccMoTpeHO MOHATHE «HAPORHOE 304YeCTBO» B MH-
TeprpeTanuy TPAAULMOHHOTO KUTANCKOTO OKVJINIIA,
IIOCTPOEHHOrO 6€3 yCTaHOB/IEHHOT'O FOCYapPCTBOM CTaH-
napta. IIpoaHanusupoBaHO M3MEHEHME apXUTEKTYpPHO-
IIPOCTPAHCTBEHHOM Cpelbl, OOpPasOBAHHOM TpPALUIIN-
OHHBIMM KUTAMCKUMU >Kvninamu tumna «ChIXo0aHb»
B MCTOpMYECKOM LieHTpe Ilexmua, koTopsie 6bpimn 00y-
CTIOBNIEHBl ~ MCTOPMKO-TIOMUTUYECKUMH,  COIMANbHO-
9KOHOMMYECKUMU daKTopaMy 1 Tpoljeccamu raobanu-
sanuu. PaccMorpena sBomonua oTHoureHns K ChIXamo-
aHb KakK K McTopmdeckomy Hacnmenuio Ilexnna B XX u
XXIBB. 1 JjaHa OLIEHKA €TI0 COBPEMEHHOIO COCTOSHMSL
BoIABIEHBI KPUTEPUI [/IS1 OIIpee/IeHNA [IeHHOCTHBIX Xa-
PaKTepUCTUK VICTOPUKO-apXUTEKTYPHOTO HACTIeNUA Cpe-
IV TPaIULIMIOHHOTO KUTalickoro xununiia B [lexume.

Vn.: 7. bubnuorp.: 24 Ha3sB.

Kefala O. V. Criteria for evaluating the traditional
dwelling «Siheyuan» as a historical and architectural
heritage of Beijing (by the example of the southwestern
district of Dongcheng). Vestnik grazhdanskikh
inzhenerov - Bulletin of Civil Engineers, 2023, no. 1 (96),
pp- 5-14.

Keywords: folk architecture, traditional Chinese
dwelling, architectural and spatial environment, historical
and architectural heritage, criteria, value characteristics.

The concept of «folk architecture» is considered in
the interpretation of traditional Chinese dwelling built
without a standard established by the state. The author
analyzes the change in the architectural and spatial
environment formed by traditional Chinese dwellings
of the Siheyuan type in the historical center of Beijing,
which were conditioned by historical, political, socio-
economic factors, and globalization processes. The
evolution of attitudes towards the Siheyuan type dwellings
as a historical heritage of Beijing in the 20-th and 21-st

centuries is considered and their current state is evaluated.
The criteria for determining the value characteristics of the
historical and architectural heritage among the traditional
Chinese dwellings in Beijing have been identified.
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Konoaxoe b. /1. CpaBHUTEIbHBIII AaHAIM3 B TEOPHM
MOAX0Aa K pacyeTy HarpysKu Ha MpUOpeKHbIe COOpy-
JKeHus, BbI3bIBaemoit Gopom (mynamm)// BectHmk
IpaX/aHCKUX MHXKeHepoB. 2023. Ne 1 (96). C. 15-21.

Kniouesvte cnosa: 1yHamm, 60p, 4nCIeHHOE MOJEIN-
poBaHue, SKCTPeMasibHbIe HarPy3Ky, 0COObIe HArpysKH,
HeCTal[IOHapHbIe BO3MEJICTBUA, BBIYMCINTENIbHAA TH-
IPOfMHAMUKA, MOJIeTUpPOBaHye PU3MIECKUX ITPOIIECCOB,
MoJleTMpOBaHye LyHaMy, METOAbl ONpeJielieHNs Harpy-
30K OT 6opa (IjyHaMm).

Ha cerogusmnmii ieHb CyleCTBYET PAT, 9KCIIEPUMEH-
Ta/IbHBIX JAHHBIX, IIOJIOXMBUIMX OCHOBY BBHIBOJAM ypaB-
HEHUII, CBA3BIBAIOIINX ITapaMeTpbl 0OPYILMBILIEIICA BOJ-
Hbl 6opa (IfyHaM) M CYMMapHYI0 TOPU30HTA/IBHYIO CHITY
B MOMEHT BpEMEHM, KOIZla 3Ta CHU/A JIOCTUTAET CBOETO
HaMOOJBIIEro 3HAYEHN A, IIOCKO/IbKY VIMEHHO OHA Ipeu-
MYIIECTBEHHO AB/IAETCA IIABHOM IPUYMHON aBapuil '~
TPOTEXHIYECKMX COOPY>KEHMII B 1IyHAMUOIACHBIX paiio-
HaX. PaccMOTpeHBI TpM BO3MOXKHBIX IIOZIXOa K OIpefie-
JIEHUIO CYMMAPHOJ I'OPU30HTA/IBHON CHJIbI, BBISHIBAEMOII
6opoM (IlyHaMm): C TIOMOIIBIO METOJ]d, M3TIOXKEHHOTO
B CII 292 «3paHua M coOOpyXXeHMs B IIyHaMMOIACHBIX
paitoHax»; C IOMOLIbIO METOJA, 13710KeHHoro B EN 1991-
1-6-2009 «BospmeiicTBusA Ha KOHCTPYKLIMI»; @ TAKXKe ITpU
IIOMOIIM YMC/IEHHOTO 3KCIIEPMMEHTA, BBIIOTHEHHOIO B
nporpamme Ansys 19.2. Takue 0cO6eHHOCTH YNCIIEHHOTO
9KCIIEPVIMEHTA, KaK BUJ, ceTKM KO 1 rpaHnvHbIe yCIOBMA
TAHHOTO 9KCIIEPUMENTA, B JAHHOI CTaThe He OTOBOPEHBHI.

Tabmn.: 4. Vin.: 6. bubnuorp.: 17 Hass.

Kondakov B. I. Comparative analysis in the theory of
approach to calculating the load on coastal structures
caused by boron (tsunami). Vestnik grazhdanskikh
inzhenerov - Bulletin of Civil Engineers, 2023, no. 1 (96),
pp.15-21.

Keywords: tsunami, boron, numerical modeling,
extreme loads, special loads, wunsteady impacts,
Computational Fluid Dynamics (CFD), modeling of
physical processes, tsunami modeling, methods for
determining loads from boron (tsunami).
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To date, there are available numerous experimental
data that have provided the basis for the derivation of
equations linking the parameters of the collapsed boron
wave (tsunami) and the total horizontal force at the time
when this force reaches its greatest value, since it is this
force which is predominantly the main cause of accidents
taking place at hydraulic structures in tsunami-hazardous
areas. The author considers three possible approaches
to determining the total horizontal force caused by a
boron (tsunami): using the method described in SP 292
«Buildings and structures in tsunami-prone areas»; using
the method given in EN 1991-1-6-2009 «Impacts on
structures», as well as by means of a numerical experiment
performed in the Ansys 19.2 program. Such features of the
numerical experiment as the form of the FE grid and the
boundary conditions of this experiment are not specified
in this article.

YK 624.012.45.072.2:004.942

DOI 10.23968/1999-5571-2023-20-1-22-32

Komos A. A. VIHTerpanpHas >XeCTKOCTb >Kele30-
0eTOHHOJI 6AIKM C Y4eTOM TpeUMHOOOpasoBaHuA U
nonsydectu // BecTHUK rpa’kJaHCKMX MHXXeHepoB. 2023.
Ne'1(96). C. 22-32.

Kniouegvie cn108a: METOf, KOHEUHBIX 3/1€MEHTOB, Gu-
31MyecKas MOfe/Nb 6eTOHa, TPeIMHOOOpa3oBaHme, UHTe-
rpasbHasA KeCTKOCTb.

BrInonHeHo HccefoBaHme >Kene3o6eTOHHOI 6ankn
METOIOM KOHEYHBIX 3JICMEHTOB C IPUMEHEHMEM K 0eTo-
HY (pU3UUECKOI MOLIe/N B BUfie MOA YA fedopMaIuii Kak
He/IMHEIHOT QYHKIMM YPOBHA HAIIPsDKEHMIT U BpEMeH,
HOCTPOEHHOIT Ha OCHOBE YHUBEPCAIbHOI Mofienu fieop-
MHUPOBaHUA U paspylleHusA 6eToHa. PaccMoTpen pexxum
Harpy>KeHM C IOCTOSHHO CKOPOCTBIO POCTa paBHOMEP-
HO pacCIIpefle/IeHHON Harpy3Ky, JIMTENbHON BBIIEPIKKOM
HOf], TIOCTOAHHON HarpysKoil U IOCIeNyIOIUM JOTpy-
JKEHMEM TI0 PaspyLIeHN:A. BBINOTHEHO MOenMpoBaHme
OMHAMIYECKNX IIPOLeCCOB 00pa3oBaHMUA TPEIIUH, CpaB-
HeHUe IIOTy4eHHON B MICCIE[OBAHUM HeCyllell CIoco6-
HOCTM C €e HOPMATVBHO BeVMYMHO, [TOTy4YeHa OLleHKa
OTHOCHUTE/IbHOI MHTETPATIbHON XXECTKOCTU Oanku B ee
9KCIUTYaTallIOHHOM COCTOSHUIL.

Ta6m.: 4. Vin.: 8. bBubmmorp.: 20 HasB.

Kotov A. A. Integral rigidity of a reinforced concrete
beam taking into account cracking and creep strain.
Vestnik grazhdanskikh inzhenerov - Bulletin of Civil
Engineers, 2023, no. 1 (96), pp. 22-32.

Keywords: finite element method, physical model of
concrete, cracking, integral rigidity.

The paper presents the results of the study by the finite
element method of a reinforced concrete beam with the
application of a physical model to concrete in the form of a
deformation modulus as a nonlinear function of the stress

level and time which is built on the basis of a universal
model of concrete deformation and fracture. The loading
mode with a constant rate of uniformly distributed load
growth, prolonged exposure to constant loading and
subsequent reloading up to damage is considered. The
dynamic processes of crack formation are modeled, the
load-bearing capacity values obtained in the study is
compared with its standard value, and the relative integral
rigidity of the beam in its operational state is estimated.
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Ocmposckas H. B., Temywxun C. C. AHanmm3 oCHOB-
HBIX NOAXONOB K MAaTeMaTU4eCKOMY MOJIeTNpPOBaHNIO
CHCTeMBI «COOpYKeHIe—celicMonsonAnusa» // BecTHUK
rpaX/aHCKMX MH>KeHepoB. 2023. Ne 1 (96). C. 33-45.

Kniouesvie cnosa: ceiicMo3amuTa, CUCTEMBI CEIICMOM -
30JISIUM, MaTeMaTUIeCKasi MOJIe/ib, 3alUIAeMbIil 00b-
eKT, CelicMOoIIopa, MpUHIUINATbHAA CXeMa.

CraTps TIOCBAIEHA aHAMN3Y CYI[ECTBYIOLINX COBpe-
MEHHBIX METOZIOB CEMICMOTAIIEHNA U CENICMOMU3OIALIN,
a TAKXXKe BOINPOCAM MATEMATUYECKOTO MOJCTMPOBAHUA
CeNICMOMBOMALNY 00bEKTOB € IPUMEHEHMEM Pa3TNIHBIX
[0 IIPUHIUITY PabOTHI cericMon30mATOpoB. CTaThs pas-
JielieHa Ha IBa pasfena: B MepBOM IPUBOANUTCA KIIACCU-
dbukausa aKTMBHBIX CUCTEM CEMICMOM3OISINN, KPATKUIA
0030p NPMHUMIIOB MX pabOTBI M OCHOBHBIX MPOU3BO-
IUTeneit cucteM celicMousonAnuu. Bo BTopoMm pasfene
PacCMOTpEeHBI pa3TMYHbIe TIOAXOABI K MaTeMaTNIeCKOMY
MOJIETTMPOBAHNIO CUCTEMBI «COOPYKEHIE — CeliCMON30-
nanus». llpoanansupoBaHbl M CTPYKTYPUPOBAHBI CY-
HIeCTBYION[Me TPYHIMIIAIbHbIE pacyeTHbIE CXeMBI pas-
JIMYHBIX CUCTEM CEMICMOU3OIALNM Y CEICMOONIOP, BXOAA-
IUX B 9TU CUCTEMBL

Ta6m.: 3. Vin.: 4. bubmmorp.: 19 Hass.

OstrovskayaN. V., Tetushkin S. S. Analysis of the
main approaches to mathematical modeling of
the «structure-seismic isolation» system. Vestnik
grazhdanskikh inzhenerov - Bulletin of Civil Engineers,
2023, no. 1 (96), pp. 33-45.

Keywords: seismic protection, seismic isolation
systems, mathematical model, protected object, seismic
support, schematic diagram.

The article is devoted to the analysis of existing modern
methods of seismic suppression and seismic isolation, as
well as the issues of mathematical modeling of seismic
isolation of objects using different seismic isolators
according to the principle of operation. The article is
divided into two sections. The first section provides a
classification of active seismic isolation systems, as well as
a brief overview of the principles of their operation and the
main manufacturers of seismic isolation systems. In the
second section, various approaches to the mathematical
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modeling of the «structure — seismic isolation» system are
considered. There are analyzed and structured currently
used schematic diagrams of various seismic isolation
systems and seismic supports included in these systems.

YIK 624.154
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Kycynbexkos A. K., Ynuuxuii B. M., Iony-
Hun B. M., IHlsanyuunckuii A. FO. lIporHos Hecyieii
CII0COGHOCTY CBail B GMINHEITHOII NOCTaHOBKeE IO pe-
3yIbTAaTaM MCHBbITAaHMiA cBaii // BeCTHMK TpaKTaHCKUX
nHxeHepos. 2023. Ne 1 (96). C. 46-56.

Kniouesvie cnosa: cBaiiHble (DyHIaMeHTBI, Hecylas
CIIOCOOHOCTD, HATYpPHBIE WCIBITAaHMA CBAl, YMCIEHHOE
MOJIe/TMPOBAHME.

[TpoananusupoBana BO3MOYXXHOCTb VICIOTb30BAHUSA
aHa/JIUTUYECKOTO MeTOfa IIPOTHO3a HeCylleil CIoco6-
HOCTU CBall B OM/IMHEIHOI ITOCTAHOBKE JJIsi CBail 3a-
BOJICKOTO W3rOTOB/IEHMsA. MeTop MporHosa Hecylueit
CITOCOOHOCTH CBail B OUIMHEIHOI TIOCTAHOBKE SIBIISETCS
aJIbTepHATMBHBIM CIIOCOOOM IIPOrHO3a HECYILIEN CIIO-
COOHOCTI CBail, MO3BOIAOIM HIOTYyYUTh TpadUK «Ha-
Ipy3Ka—ocajika» [Jid OJVHOYHOI CBay, OTKY[a MOXKHO
BBIBECTI HECYIIYIO CTIOCOOHOCTD CBAM B @HATUTUYECKOI
nocTa”oBKe. [IpoaHanusupoBaHo 12 HaTypHBIX MCIIBITA-
HUI 6ypoHabMBHBIX cBail 1 19 — cBalf 3aBOJICKOTO U3-
TOTOBJIEHN)A HAa CTATUYECKYIO BIABIMBAOIIYI0 HAIPY3KY.
JIms KaXK/[0TO MCIIBITaHNUs BBITIOTHEHO YUCTIEHHOE MOJie-
TMMpOBaHMe UCTIBITAHNA CBAJl Ha CTATNYECKYIO BIABINBA-
IOIYI0 HATPY3KY U aHAIMTIYECKUI pacdeT HeCyIel CIo-
COOHOCTY CBaM B OM/IMHEITHON ITOCTaHOBKe. PesynbraTe
aHAZTMTUYECKOTO PacyeTa COIOCTAB/IEHDI C Pe3y/IbTaTaMM
HaTYPHBIX MICIBITAHWI CBall ¥ pe3y/IbTaTaMy YMCTIEHHOTO
MogenupoBaHuA. Ha ocHoBe comocTaB/ieHnsa pacyeTHBIX
U SKCIIEPMMEHTA/IbHbIX JAHHBIX CJIe/IaHbl BHIBOJIbI O BO3-
MO>XHOCTH VICIIONIb30BAHNA AaHA/IUTIUYECKOTO pacyeTa He-
cylert crrocoOHOCTU CBail B OMIMHEITHON TOCTAaHOBKE.

Ta6m.: 5. Vin.: 9. bubnmorp.: 19 HasB.

Zhussupbekov  A.  Zh., Ulitsky V. M.,
Polunin V. M., Shvaluchinsky A. Yu. Forecasting of the
bearing capacity of piles in a bilinear formulation
based on the results of pile tests. Vestnik grazhdanskikh
inzhenerov - Bulletin of Civil Engineers, 2023, no. 1 (96),
pp. 46-56.

Keywords: pile foundations, load-bearing capacity,
full-scale testing of piles, numerical modeling.

The article analyzes the possibility of using the
analytical method for forecasting the bearing capacity
of piles in a bilinear formulation for prefabricated
piles. The pile bearing capacity forecasting method in a
bilinear formulation is an alternative pile bearing capacity
forecasting technique that allows obtaining a load-
settlement graph for a single pile, which makes it possible

to forecast the pile bearing capacity in an analytical
formulation. There were carried out 12 full-scale tests of
bored piles and 19 factory-made piles for static indentation
load. For each test, there was performed a numerical
simulation of pile testing for a static indentation load and
an analytical calculation of the bearing capacity of the
pile in a bilinear formulation. The results of the analytical
calculation are compared with the results of field tests
of piles and the results of numerical simulation. Based
on a comparison of calculated and experimental data,
conclusions have been made about the possibility of using
an analytical calculation of the bearing capacity of piles in
a bilinear formulation.
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Keawyx A. B. Bimanme 3arpA3HeHHsA IIeCYaHO-
ro IpyHTa He(TempogyKTamm Haero d¢usndeckne
cBolicTBa // BeCTHMK TpaKHaHCKMX MH>XeHepos. 2023.
Ne 1 (96). C. 57-66.

Kniouesvte cnosa: mecyaHblil TpyHT, 3arpsI3HeHNUe He-
¢drenponykramu, GprsndecKye CBOYICTBA, IPaHYTIOMETPY-
YeCKUIT COCTaB, MOPUCTOCTD, INIOTHOCTD, BIAYKHOCTD.

BoimmonteH aHamMTHUYECKMiT 0030p CYILECTBYIOIINX
MICCTIETIOBAHMIT OTEYeCTBEHHBIX U 3apyOe)XHBIX aBTOPOB
06 n3MeHeHMM HU3UIECKUX CBOVCTB MECUYaHBIX TPYHTOB
B pesy/braTe UX 3arpAsHeHMA HeThIO WM Pas/IMYHbBI-
MU BUJaMy HeTEIPORYKTOB B IpOLecce SKCIUTyaTaIIN
coopy>xennit He(pTAHON IpombliuleHHOCTH. [IpuBenen
IpUMepP aBAPMITHOTO pas3pyLIeHNA Ma3yTHON €MKOCTU B
Cankr-Tletepbypre B pesynbpraTe MaMeHeHMA (DUSUKO-
MeXaHMYEeCKUX CBOWCTB TPYHTOB OCHOBAaHU:A TIOCNE €TO
3arpsasHeHus HedrempopgykroM. PaccMoTpeHo m3MeHe-
HUe TaKuX QU3NYeCKUX XapaKTepPUCTUK ITeCYaHOrO TPYH-
Ta, KaK IPaHy/IOMeTPUIECKMII COCTAB, IIOPUCTOCTD, OITH-
MajibHasA U NPUPORHAA BIAKHOCTD, IIOTHOCTD CKefleTa
TPyHTa B 3aBMCYMOCTY OT BUA 3aTPA3HAIONIETO Bellle-
CTBA M €ro MPOLEHTHOIO CopiepKaHus (KOHLIEHTPALIN)
B COCTaBe IPYHTA.

Ta6m.: 1. Vin.: 5. bBubnmmorp.: 34 Hass.

Kvashuk A. V. The effect of sandy soil contamination
with petroleum products onthe soil's physical
properties. Vestnik grazhdanskikh inzhenerov - Bulletin
of Civil Engineers, 2023, no. 1 (96), pp. 57-66.

Keywords: sandy soil, oil contamination, physical
properties, granulometric composition, void ratio, density,
moisture content.

The article presents an analytical review of currently
existing domestic and foreign investigations regarding the
change of sandy soil properties in case of contamination
with oil or various types of oil products during the operation
of oil industry facilities. An example of emergency
destruction of a fuel oil tank in St. Petersburg as a result
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of changes in the physical and mechanical properties of
the base soil after contamination of it with petroleum
products is given. Changes in such physical characteristics
of sandy soil as granulometric composition, porosity,
optimum and natural humidity, density of soil skeleton
depending on the type of pollutant and its percentage
content (concentration) in the soil are considered.

YK 69.003:658.012.22
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Boxan X. A. CoBepmieHcTBOBaHMe TNIAHNPOBAHNA,
OpraHU3aliy U ONEePATHBHOIO YIPABICHNA, HAIPaB-
JIEHHOE HA YMEHbIEeHNE 3alepKK! CTPOUTENIbCTBA
B Pecrry6muke Vpak // BecTHMK rpak/JlaHCKMX MHXKeHe-
pos. 2023. Ne 1 (96). C. 67-79.

Kniouesvie cnosa: mmaHMpoBaHMe, OpraHU3aLus
U ONEpPAaTUBHOE YIIpAaBJE€HNE, MOHUTOPMHT 3afIE€PIKKM
CTPOUTENBHBIX PabOT, METOJ, HeOIpefie/ieHHbIX pecypc-
HBIX KO3(PUIMEHTOB, SHTPOMMNA aKTyaTbHOTO rpaduka
CTPOUTENbCTBA.

MHorue cTpouTenbHbIe IPOEKTHI B MUPE U, B YACTHO-
cTu, Vpake CTaKMBAIOTCA C 3afIep>KKaMy B peaiu3alium,
YTO MPUBOAUT K HETATVBHBIM ITOCIEICTBYUAM /A 001Ie-
CTBa ¥ 3KOHOMMKM CTpaHbL. B cBOeli MpUMHIMITUATBHON
OCHOBE 3afIeP)KKM CTPOUTENIbCTBA CBA3aHbI C HECOBEP-
IIEHHOM peanusanuedl o6mux (QyHKUUI yHOpaBIcHMNA,
BK/IOYAIOIINX B cebd IIaHMpOBaHME, OPraHU3ALUIO,
KOHTPOJb U perynupopanne. OCHOBHAA 3ajjadya Mpoliec-
ca KOHTPO/A — 3TO CpaBHEHMe 0ODbeMa 3arIaHNpOBaH-
HBIX paboT ¢ PaKTUYeCKMMY 3HAYEHMAMY BBIIIOTHEHNUA.
VIMeHHO B pesy/nbTaTe peanusanuy QyHKIMM KOHTPOIA
BBIABIIAIOTCA 3afIeP>KKU B BBINIONHEHNN padot. Pazpabo-
TaH aITOPUTM OIIEPATUBHOIO YIIPABJIEHMS, HAIIPAB/IEH-
HEBIT Ha YMeHbBIIeHVe HeCBOEBPEMEHHOCTH paboT, OCHO-
BaHHBI Ha CHCTEMHOM COBEPIIEHCTBOBAHMY IITIAHMPO-
BaHMA U OPraHM3AIMM CTPOUTENBHBIX PaboT. ATropuT™
BK/TIOYaeT ONTUMM3AIIMOHHBIN TIOMCK PaboT, pecypchl
KOTOPBIX TpeOyeTcs YBeMM4nThb, ¥ TaKoe Mepepacipese-
JIeHNe YIIpaB/IeHYeCKUX 3aTpar, KOTopoe B OymylieM Mu-
HMMI3MPOBAJIO ObI 3a[eP)KKM paboT.

Tabm.: 1. Vin.: 4. Bubmmorp.: 18 Ha3s.

Haitham A. Bohan. Optimizing of planning,
organization and operational management aimed
at reducing construction delays in the Republic of Iraq.
Vestnik grazhdanskikh inzhenerov - Bulletin of Civil
Engineers, 2023, no. 1 (96), pp. 67-79.

Keywords: planning, organization and operational
management, construction delay monitoring, method
of uncertain resource coefficients, entropy of the actual
construction schedule.

Many constructionprojectsinnumerouscountriesofthe
world, Iraq including, are facing delays in implementation,
which leads to negative consequences for the society and

the economy of the country. Fundamentally, construction
delays are associated with imperfect implementation
of general management functions, including planning,
organization, control and regulation. The main task of
the control process is to compare the amount of planned
work with the actual performance values. It is as a result
of the control function that delays in the performance
of work are determined. There has been developed an
operational management algorithm aimed at reducing the
untimeliness of work, based on the systemic improvement
of planning and organization of construction work. The
algorithm includes an optimization search for jobs the
resources of which need to be increased, as well as such a
redistribution of management costs that would minimize
job delays in the future.

YIK 691:620.197
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Tununun I0. Y., Cmynaxosa O. I, Xopowenvxas E. B.
Vccnemopanme KapKacHO-NMaHENbHBIX M MOJYIbHBIX
TEXHONMOTMII Ha O00DBeKTaX BOEHHO-CTPOMUTEIHLHOTO
KoMII/IeKca // BecTHUK TpaKJaHCKUX MH>KeHepoB. 2023.
Ne 1 (96). C. 80-86.

Kniouesvte  cnosa: MHHOBALMOHHDBIA  OIBIT, JVIC-
CrefoBaHMe, CTPONUTENbHBIE CUCTEMBI, TEXHOJIOTHH,
KapKacCHO-IIAHEIbHAS TeXHOJIOIVS, OObeMHbIe MOAYIN,
3TaHNA, TOTVCTUYECKIE IIeHTPBI, MeUIIMHCKNE IIeHTPHI,
a]MMHUCTPATUBHO-OBITOBbIE KOMIITIEKCEI, OOIIKUTHUS,
9KCIICPTHBIE OLICHKM, 00/IaCTh PalVIOHATIbHOTO IIpUMEHe-
HUA, COH/IBUY-TIaHe/b, THYTBIII CTa/IbHOY IPOQUIIb.

BoeHHO-CTpOUTENbHBI KOMIIZIEKC B COBPEMEHHBIX
YCTIOBUAX BBITONHSAET PAaOOTHI He TOJTBKO Ha CIIelINaIbHbIX,
HO M Ha TPOKJAHCKMX 00BEKTaX Pa3/IYHOIO HAa3HAYCHMA.
VI3ydeHbl Ty4lnye IpaKTUKNA CTPOUTEIbCTBA OOEKTOB B
apKTUYECKMX YCTIOBUAX U BO3BENiEHMA MHOTOQYHKINO-
Ha/TbHBIX MEIMIIMHCKUX LEHTPOB B YCIOBUAX AeuIuTa
BpeMeHM. B cTarbe paccMaTpuBaeTCA ONBIT MPUMEHEHN
KapKaCHO-TIAaHETbHBIX ¥ MOAY/IbHBIX T€XHOJIOTUII CTPOM-
tenpcTBa. Ocoboe BHMMaHME YHENAeTCA CTPOUTENbCTBY
a[MMHICTPATUBHO-OBITOBOTO KOMIIZIEKCA B APKTIHKE, I7ie
TIPYMEHANIACh KapKaCHO-TIaHeNbHas TEXHOJIOTUSA BO3Be-
TeHVA 37IaHNI, aHA/IOTMYHO BO3BOAWINCH MEAVIIMHCKIE
nenTpel. He Menee mHTepeceH OIMBIT CTPOMTENbLCTBA U3
o6beMHbIX Mopyneit. IIpy paccMOTpeHUM pasIMYHBIX
KapKacHO-TIAHE/IbHBIX ¥ MOAY/IbHBIX TEXHONOIMIl BO3-
BeJICHV 3[aHNII Ha OODBEKTaX BOEHHO-CTPOUTEIBHOTO
KOMIIIEKCA TIPOBEMIEHBI SKCIIEPTHBIE OLIEHKH VM COMOCTAB-
7TIleHBI TOKas3aTemn 3GQeKTUBHOCTH, B pe3y/nbrate ObUIU
BBIAB/IEHBI MPEVMYIECTBA U HEJJOCTATKY CTPOUTENBHBIX
TEXHO/IOTUIA.

Tabm.: 1. Vin.: 7. bubmuorp.: 10 Ha3B.

Tilinin Yu. L, Stupakova O. G., Khoroshen'kaya E. V.
Research of frame-panel and modular technologies
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at construction sites of the Military Construction
Complex. Vestnik grazhdanskikh inzhenerov - Bulletin
of Civil Engineers, 2023, no. 1 (96), pp. 80-86.

Keywords: innovative experience, research, building
systems, technologies, frame-panel technology, three-
dimensional modules, buildings, logistics centers, medical
centers, administrative and amenity complexes, hostels,
expert assessments, area of rational application, sandwich
panel, bent steel profile.

The military construction complex in modern
conditions performs work not only on special objects,
but also on civilian objects of various purposes. There
were studied the best practices in the construction of
facilities in the Arctic conditions and the erection of
multifunctional medical centers under time pressure. The
article discusses the experience of using frame-panel and
modular construction technologies. Particular attention
is paid to the construction of an administrative and
amenity complex in the Arctic, where the frame-panel
technology was used for the construction of buildings,
medical centers were erected similarly. No less interesting
is the experience of building from three-dimensional
modules. Considering various frame-panel and modular
technologies for erecting buildings at the facilities of the
Military Construction Complex, the authors carried out
expert assessments and compared performance indicators,
as a result of which the advantages and disadvantages of
building technologies were identified.
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Swanzada  Caud  Myodwmaba.  JucmepcHo-
MOTNAPMUPOBAHHBIN 0ETOH LA IOPHBIX AOpor Ad-
raHucrana // BecTHMK rpaxgaHCKMX MH)XeHepos. 2023.
Ne 1 (96). C. 87-94.

Kniouesvie cnosa: 1ieMeHTO6E TOHHBIE JOPOTH, Pubpo-
6eTOH, IMCIIepCHOE TOMAPMUPOBaHNE, IPOYHOCTD, Tpe-
LIMHOCTOMKOCTB, JOITOBEYHOCTb.

PaccmarpuBalorcss akryanbuble i Vicmamckoit Pe-
crry6nmky AQraHMCTaH BOIPOCHI TOBBIIIEHV KadyecTBa
U JOTOBEIHOCTY aBTOMOOM/IBHBIX JOPOT, B TIEPBYIO Ote-
penb B TPYAHOLOCTYIIHBIX YC/IOBYISIX BBICOKOTOPBSI, Ifje C
Ka)KTIBIM TOIOM HaOMoflaeTcA TOBbILICHNE TpeOOoBaHMIt
K TPOYHOCTY, HAJEKHOCTH U PpabOTOCIOCOOHOCTH [O-
POXKHBIX TOKPBITHIL. YIOBIETBOPEHNIO STUX TPeOOBAHMIT
crocob6cTByeT BCé Ooee MIMPOKOe pacpocTpaHeHne Gu-
6p0o6ETOHOB, apMUPOBAHHBIX PAa3TIMYHBIMY BULAMU IVIC-
HEPCHON apMaTypbl (KaK MeTa//IMYeCKVMM, TaK U HeMe-
Ta/TT9ecKuMu pubpamu) v 06/IafaloNINX YTy dIIeHHBIMU
XapaKTepUCTUKAMI. B pesy/brare MpoOBEfEHHBIX MCCIIe-
TOBaHUIT yCTAaHOBJICHO, YTO OJTHOBPEMEHHOE UCIO/Ib30Ba-
HMe CTa/IbHOI U CMHTeTUYeCKOI GuOphI B BapyaHTe [IC-
HEPCHOTO MOMMAPMUPOBAHMA HPUBOAUT K YIYUIIECHNIO
(USMKO-MeXaHIYECKIX XapaKTePUCTUK TKENIOro 6eTo-

Ha M OTKPBIBACT CEPbEe3HbIE IIEPCIIEKTHBEI B BOIIPOCAX €TI0
HpYMeHeHNA B KadecTBe KOHCTPYKI[IOHHOTO MaTepyana
I TOPOKHOTO CTPOUTENBCTBA B TPYFHOZOCTYITHBIX
paifoHaxX BEICOKOTOpbs peciryOmuku AdranyucTaH.

Tabm.: 4. Vin.: 2. bubnmuorp.: 18 Hass.

Eshanzada Said Mujtaba. Dispersed poly-reinforced
concrete for the mountain roads of Afghanistan. Vestnik
grazhdanskikh inzhenerov - Bulletin of Civil Engineers,
2023, no. 1 (96), pp. 87-94.

Keywords: cement concrete roads, fiber concrete,
dispersed reinforcement, strength, crack resistance,
durability.

The article deals with the issues of improving the
quality and durability of highways. These issues are
relevant for the Islamic Republic of Afghanistan.,
especially in hard-to-reach conditions of high mountains,
where every year there is an increase in requirements for
durability, reliability and serviceability of road surfaces.
The satisfaction of these requirements is facilitated by the
increasingly widespread use of fiber reinforced concrete
reinforced with various types of dispersed reinforcement,
both metallic and non-metallic fibers, having improved
characteristics. As a result of the research, it has been
established that the simultaneous use of steel and
synthetic fiber in case of dispersed poly-reinforcement
leads to an improvement in the physical and mechanical
characteristics of heavy concrete and opens up serious
prospects for its use as a structural material for road
construction in hard-to-reach areas of the highlands of
the Republic of Afghanistan.
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FOoun M. 10., Asciokesuu A. I1., Xamansaiinen M. M.,
Hecnep C. V. Koppo3noHHbIe OTIOKEHUA B CHCTEMax
MOJAYN BOJbI M MX y4YeT IpU KaauOpoBKe Mopeneit //
BecTHMK TpaKEaHCKUX WHKeHepoB. 2023. Ne1 (96).
C. 95-102.

Kntouesvie cnosa: mogadya BOfibl, MOAETMPOBAHIE, Ka-
7mMOpOBKa, OMOTIIIEHKA, OTIIOXKEHMUS B TPyDax.

[TpencraBiieHBl pe3y/IbTaThl CPAaBHEHVA TUAIpaBIIde-
CKMX pacyeTOB Pas/IMYHbIMU METOTAMMU C (paKTHUeCKUMU
3aMepaMy IIOTepb HAllopa Ha JeJCTBYIOIIEM BOLOBOE.
YcTaHoB/IeHA 9KBUBAJIEHTHOCTb COIOCTABIISEMbIX Me-
TOAVK pacyeTa IIOTepb HAIOpPa B SKCIUTyaTMpPYeMbIX Me-
Tamnuecknx Tpybax. [lns obecriedeHust mpueMiaeMon
TOYHOCTY pelIaiollee 3HaUYeHUe MMeeT IMOonOop pacyer-
HOTO IMaMeTpa U CpeJHel IepoxoBaTocTin. [IpoBesensr
9KCIICPYMEHTHI IT0 GOPMIUPOBAHMIO CIOS KOPPO3MOHHBIX
OTJIOKEHMI Ha TIOBEPXHOCTH HE3AIMINEHHON CTaJTbHON
TPYOBI IPOLO/DKATENBHOCTBIO 00/Iee ONHOTO Tofia B C/Ia-
OOIPOTOYHBIX YCITOBUAX.

Wn.: 5. bubnmorp.: 19 Hass.
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Yudin M. Y., Avsyukevich A. P, Hamalainen M. M.,
Nesler S. I. Corrosion deposits in water supply systems
and taking account of them during model calibration.
Vestnik grazhdanskikh inzhenerov - Bulletin of Civil
Engineers, 2023, no. 1 (96), pp. 95-102.

Keywords: water supply, modeling, calibration, biofilm,
deposits in pipes.

The paper presents a comparison analysis of hydraulic
calculations by various methods with actual measurements
of pressure losses on an operating water main. There
is identified equivalence of the compared methods for
calculating pressure losses in operated metallic pipes.
To ensure acceptable accuracy, it is crucial to select the
calculated diameter and average roughness. During the
period of over one year, there were carried out experiments
on formation of corrosive deposits' layer on the surface of
an unprotected steel pipe in low-flow conditions.
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Ilyxxan B. A., Hlxaposckuii A. JI., Yepnenxos B. 11,
Ko6zapv A. B. Temnonorpe6ieHye >KWIBIX 3HaHMII
Ha OTONIeHNME M BEHTWIALMIO B IpOIjecce 3KCITya-
tamyn // BecTHmk rpakmaHckux wnHxeHepon. 2023.
Ne1(96). C. 103-110.

Kntouesvie cnosa: sxmmble 3jaHMs, OTOIJIEHNE, TEIIIO-
HoTpebeHne, SKCITyaTalus.

[TpuBOAATCA pe3ynbTaThl UCCTEAOBAHNUA TETIONOTpe-
6/IeHNA Ha OTOIUICHME 24-3Ta)KHOTO MHOTOKBapTHPHOTO
JKIJIOTO 3[JaHNUSA C BEHTIWINPYeMbIM dacafioM, ¢ 0pICHbIMU
¥ TOPTOBBIMY TTOMEIEHNAMM Ha IIepBOM 3TaKe B CaHKT-
[Terepbypre B TeueHHMe CEMU OTONMTEIBHBIX MEPHOIOB.
YCTaHOBJ/ICHO, UTO TEIVIONOTpeO/IeHne Ha OTOIUICHME 3a-
BJICUT OT TOZA SKCIUTyaTallMy 3JaHMA C MOMEHTA BBOJA.
B TedyeHMe IepBBIX TPEX JIET OTMEYAETCsA YBEIMYEHHOE Te-
IJIONIOTpebIe e BCIEACTBIE TIPOLIECCOB CYIIKY OTPakia-
TOIIVIX KOHCTPYKIMIA 3[AHNUTA, YTO CTIEyeT YIUTBIBATD TP
IIPOEKTHPOBAHMM CHCTEM OTOIUIEHMA M SKCIUTyaTaluyn
3panus. [ ogTBepKIeHUsA COOTBETCTBUSA TI0Ka3aTenio
HOPMIPYeMOTO Y/IeNTbHOTO MOTpebIeH A TeIUIOBON 3Hep-
TMM Ha OTOIJIEHVE 33 OTOIMTE/IbHbIN TIePUOf, IKCILTyaTH-
PYEMOTO XIJIOTO 3[AHNUA CIefyeT MIPOBOAUTD MCTILITAHIA
TIpM 9KCIUTyaTaluy 3TAHMA He MEHee TPexX JIeT.

Vn.: 4. Bubnuorp.: 17 HasB.

Pukhkal V. A., Shkarovskiy A. L., Chernenkov V. P,
Kobzar A. V. Heat consumption in residential buildings
for heating and ventilation during operation. Vestnik
grazhdanskikh inzhenerov — Bulletin of Civil Engineers,
2023, no. 1 (96), pp. 103-110.

Keywords:  residential
consumption, operation.

The article studies seven heating seasons” data of heat
consumption of heating in 24-storey residential apartment

buildings, heating, heat

building in St. Petersburg with ventilated fagade,
office and commercial spaces on the ground floor. It is
established that heat consumption for heating depends on
the year passed in operation of building since completion.
During the first three years increased heat consumption
is observed due to drying of walls of the building, which
must be taken into account in a design of the building’s
heating and maintenance systems. It is concluded that
in a period of no less than three years since completion,
operated building should be tested to confirm values of
required specific energy heat consumption for heating in
the heating season.
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Brsnkurwmedin V. M., Tapacos Il. M. AmpmopHo-
AHAINTITYECKOE VICCTIe0BAHIIE CBOIICTB TOPMO3HOTO CTEH-
Ja C TOPM3OHTAIbHBIMI OIOPHBIMM IMcKamMu // Bectnuk
TPKFAHCKUX MHKeHepoB. 2023. Ne 1 (96). C. 111-121.

Kmiouesvie cnosa: aBTOMOOMUIIb, CTEHIOBbIE UCTIBITAHUS,
IVMarHOCTUKA, TOPMO3HOE YIIpaBJIeHNe, CIIOBOI CTEHT.

PagpaboTaH M MCCIEMYETCS OPUTMHAIBHBINA CTEHT
I/1A1 ICIIBITQHVSA TOPMO3HBIX CBOJICTB U ITOJBECKI KOJIeC-
HBIX TPAHCIIOPTHBIX CPELCTB, HA KOTOPOM obecrednBa-
eTcs popMa MsATHA KOHTAKTA IIMHBL C OIIOPHOI ITOBEPX-
HOCTbBIO, ONM3Kast K peaJbHbIM JOPOXKHBIM YCTOBUAM.
OpUIMHANIBHOCTb CTEHJja MOATBEP)KIEHA pelIeHNeM O
BbIJlaue MaTeHTa Ha nsobperenne PD. PaccmarpuaroTcs
IOCTOMHCTBA IPUMEHEH IPEIOKEHHOV KOHCTPYKLMI
CTEH/Ia, @ TAK)KE HEJOCTATKM ¥ ITYTH UX IPEONOIEHNA.

Ta6m.: 2. Vin.: 9. Bubnuorp.: 17 Ha3s.

Blyankinstein 1. M., Tarasov P M. A priori-
analytical study of the properties of the brake stand
with horizontal support discs. Vestnik grazhdanskikh
inzhenerov - Bulletin of Civil Engineers, 2023, no. 1 (96),
pp. 111-121.

Keywords: vehicle, brake stand tests, diagnostics, brake
control, power stand.

The article presents an original stand designed
and developed for testing the braking properties and
suspension of wheeled vehicles, the tire contact patch with
the supporting surface being provided maximally close to
road conditions. The originality of the stand is confirmed
by the decision to issue a patent of the Russian Federation
for an invention. The advantages of using the proposed
stand design, as well as the disadvantages and the ways to
overcome them are considered.
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Komuxos I0. I' PacueTHOe€ McCcnegoBaHye IPOIOIb-
HOJ YCTONYMBOCTM KBaHTOMOOWNA // BecTHMK rpax-
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Kniouesvle cn06a: KBAHTOBBLII IBUTATE/Ib, KBAHTOMO-
6uIb, CUITOBOI GATAHC, HOPMATIbHbIE PEAKL{MM Ha KOJIECa,
IIPOROTbHASL YCTOMINBOCTb.

VccmenoBaHue HAIIPABIEHO HA METORMYECKIE IPOpa-
6OTKI OLIEHK! OIPOKYU/IBIBAIOLIETO MOMEHTA, BbI3bIBAE-
MOTO TPACTOM KBAHTOBBIX JBUTATENIEN, 5T 00eCTIe e H s
IIPOJOIBHON YCTOMUYMBOCTY KBaHTOMOOWs1. B orcyrt-
CTBUE KaKUX-TMO0 HATYPHBIX JAHHBIX ITO pacCMaTpUBae-
MOI1 KOHLCTIIINY KBAHTOMOOWIIST, aKTya/IbHbIM IPEICTAB-
JISIETCSA TIONYYEHME OIEHOK 3HAYMMOCTY U3JIOXKEHHOI
Ipo6IeMbl — YTO U SIB/ISIETCS LIEIbI0 JAHHOM pabOTBL.
B cpene ITO Matlab noctpoena mopens pacupeneneHmst
HOPMAQJIbHBIX PEAKLMil HA OMOPHBIX KO/IECAX KBAHTO-
mobuss. ChopmupoBaHa MeTOOMKA MCCIENOBAHUS Ha
ocuoBe HaszBanHo Mogenu. Ha 6a3e Mopenu KBaHTOMO-
OuIst — aHajIora rpy30BMKa — IIPOBEECHO PACIETHOE UC-
cremoBaHue BusiHUs pactonoxenust KBl Ha mpopors-
HYIO YCTOMYMBOCTD 9KuIaxa. Cxema CIJI, AEHCTBYIOLX
HA KBaHTOMOOWIb, JO/DKHA CTaThb POJOBOIL yist hopmu-
POBAaHMST CXEM KBAHTOMOOWIIEN C JOIIOTHUTETbHBIMU
TpacTepamiy IjIsI TIOBBILIEHNUS IPOXOIBHON YCTONYUBO-
CTU 3KUIIaXKa.

Wn.: 7. Bubnuorp.: 21 Hass.

Kotikov Ju. G. Computational research of the
quantomobile  longitudinal  stability. = Vestnik
grazhdanskikh inzhenerov - Bulletin of Civil Engineers,
2023, no. 1 (96), pp. 122-131.

Keywords: quantum engine, quantomobile, force
balance, wheel normal reactions, longitudinal stability.

The purpose of the study is to elaborate a
methodological evaluation of the car's rollover moment
caused by the quantum engine thrust, in order to
preserve the longitudinal stability of the quantomobile.
In view of the lack of any full-scale data regarding the
quantomobile concept under consideration, it appears to
be relevant to obtain estimates of the significance of the
stated problem, and this is the purpose of this paper. In
the Matlab environment, there was constructed a model
of normal reactions' distribution on the quantomobile
supporting wheels. There was formed a research
methodology based on the considered model. Based on
the model of the quantomobile, an analogue of a truck,
there has been conducted a computational study of the

influence of the location of the QuEn on the longitudinal
stability of the vehicle. The scheme of the forces operating
on a quantomobile should become generic one for the
formation of schemes of quantomobiles with additional
thrusters for vehicle longitudinal stability increase.
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Mazoun K. A., Esmiokos C. C. AKycTIdecKoe 3arp:s-
HeHJe YINYHO-FOPOXKHOM Cpegbl aBTOMOOMIBHBIM
TpaHcnopToM // BecTHUK TPa)KJAaHCKUX MHIXKEHEPOB.
2023.Ne 1 (96). C. 132-139.

Kniouesvte cnosa: TpaHCIOPTHBIE CPEHCTBa, BEIOPOCH
BPEJHbBIX BELIECTB, LIYM.

[TpoaHanu3npoBaHO LIYMOBOE HETATMBHOE BO3fEli-
CTBMC OT aBTOMOOMJIDHOTO TpPaHCHOPTa Ha 4eTOBEKA.
OmucaHbl CYIECTBYIOLME CIIOCOOBI CHIDKEHMS LIYMO-
BOTO BO3ZIEIICTBUA OT aBTOTpaHcHopTa. IIpemcraBieHbl
pe3y/IbTaThl HATYPHBIX MCCIEHOBAHUII MHTEHCMBHOCTU
TPAHCIIOPTHBIX IOTOKOB U U3MEPEHMII YPOBHS LIIYMOBO-
ro BospeiicTBus B ropoge Habepesxubie Yenmner. OTmeue-
HO 3HAYMTE/IbHOE MIPEBbIIICHME ITPENETbHO JOMYCTIMOTO
ypoBH: wmyma. IIpenmoxeH BO3MOXKHBIV BapUaHT yIyd-
LICHMA 9KOMIOTMYECKON OOCTAaHOBKM Ha paccMaTpuBae-
MOM y4acTKe YIMYHO-TOPOXKHOII Cpefibl 6aromaps ycra-
HOBKE IIYMO3aITHBIX 5KPAHOB.

Ta6m.: 1. Vin.: 4. bubmmorp.: 24 Hass.

Magdin K. A., Evtyukov S. S. Acoustic contamination
of the street and road environment by road transport.
Vestnik grazhdanskikh inzhenerov - Bulletin of Civil
Engineers, 2023, no. 1 (96), pp. 132-139.

Keywords: vehicles, emissions of harmful substances,
noise.

The article analyzes the noise negative impact of
motor transport on people. The existing methods of
reducing the noise impact from vehicles are described.
The results of field studies of the intensity of traffic flows
and measurements of the noise exposure level in the city
of Naberezhnye Chelny are presented. A significant excess
of the maximum permissible noise level is specified.
A possible option for improving the environmental
situation on the considered section of the road network
due to the installation of noise screens is proposed.



