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Ancux A. C. M. Cucrema MHOro(QyHKIIIOHAIBHBIX
o6mectBennpx nenrpos aasa 1. Canbr (Memenckas
Pecniy6nnka) // BecTHUK TpaXk[[aHCKMX WHXKEHEPOB.
2024. Ne 5 (106). C. 5-12.

Kniouesvie cnosa: 001eCTBEHHBIV LIEHTP, CCTeMaA 00-
uectBenHoro o6cnyxknsanus, r. Cana, Viemenckas Pec-
nyonmka.

Topon, Cana, cronmua Vemenckoit Pecmy6muxu,
ABJIAETCA KY/IbTYPHBIM, IOJIUTUYECKMM U 3KOHOMMU-
YECKMM L€HTPOM CTPaHbl C JIPEBHEN MCTOPUEN U Xa-
PaKTEpPHONI apXUTEKTYPOJM MCTOPUYIECKOIO LIEHTpa.
PaccmarpuBarorca BO3MOXKHOCTM pasButmsa T. CaHBI
Ha COBPEMEHHOM 3Talle ¢ TOYKM 3PEHMs OpraHu3aInn
cucTeMpl o6mecTBeHHOrO obcmyxkuBanusa. C ydeTom
COILIA/IbHO-9KOHOMIYECKMX OCOOEHHOCTEN pasBUTUA
Vemenckoit Pecrry6mukn u HEOTHOPOIHOTO HACeNEeHNs
CTONMULBI IpelIo’KeHa CTyleHdYaTad CUCTeMa 00CIy-
KMBaHMA. PaspaboraHa apXUTEKTypHAs TUIIOIOTYS
MHOTOQYHKI[MOHA/TBHBIX OOIIECTBEHHBIX 1[EHTPOB IS
r. Canpl. CocTaB 1 0COOEHHOCTM B3aMMOJEHICTBIS X
(YHKILMOHA/IBHBIX 97IEMEHTOB 3aBUCAT OT CTYIEHU 00-
CITYy’KMBAHMA U OPMEHTAI[N Ha OIpeJeNeHHbIEe TPYIIIbI
I1O/Ib30BaTEIEI.

Ta6m.: 1. Vin.: 1. Bubmmorp.: 15 Ha3B.

Alseh A. S. M. The system of multifunctional public
centers for the city of Sana'a (Republic of Yemen). Vestnik
grazhdanskikh inzhenerov - Bulletin of Civil Engineers, 2024,
no. 5 (106), pp. 5-12.

Keywords: community center, public service system,
Sana'a, Republic of Yemen.

The city of Sana'a, the capital of the Republic of
Yemen, is the cultural, political and economic center of
the country with an ancient history and characteristic
architecture of the historical center. The article considers
the opportunities of the development of Sana'a at the
present stage in terms of the organization of the public
service system. The multi-stage service system, common
in many cities and towns of the world, is presented in the
article taking into account the socio-economic features
of the development of the Republic of Yemen and the
heterogeneous population of Sana"a. The composition of
the functional elements of various types of community
centers and the specifics of their interaction depend

on the level of service and orientation to certain user
groups.
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Monomxkosa E. I, Hosoxoockas H. C. Cno6opmpl
rapHn3oHHbpix monkoB Ha Caskr-IlerepOyprckom
ocTpoBe // BecTHUK TpakIaHCKMX WHXXeHepoB. 2024.
Ne 5(106). C. 13-27.

Kmouesvie  cnosa: rpapmoctpontensctso  CaHKT-
[TetepOypra, packBapTUpOBaHye BOJICK, pa3BUTIE OPTO-
TOHA/IPHOTO IJIAHMPOBOYHOTO MATTEPHA, CETbCKOXO35II-
CTBEHHbIE 3eM/II B TOPOJCKOIL 3aCTPOIKe.

Ha npumepe moceneHusi TapHU3OHHBIX IONKOB Ha
Canxt-Iletepbyprckom (IleTporpamckom) ocTpoBe pac-
CMaTPUBAIOTCS 3aKOHOMEPHOCTH (OPMUPOBAHUA Pery-
JISIPHBIX TPAIOCTPOUTENIBHBIX IITAHMPOBOYHBIX CUCTEM.
Wsnmaratorcsa 06CTOATENbCTBA, OOYCIOBMBINNE IIOSIBIIE-
HIle TIOCE/IEHNMII TaKoro (YHKIMOHATBHOTO Ha3HAYeHNs
B Cankr-Ilerepbypre. YTounsercsa TpaKTOBKa OCHOB-
HBIX JCIIONIb3YEeMbIX TEPMWHOB. BBIAB/IsieTCS CBA3D
APXUTEKTYPHO-TPALOCTPONTEIBHOTO PELICHNSI C apMeli-
CKMIMM BEeIOMCTBEHHBIMM perlaMeHTaMM, MPOLOIKAB-
UMM TpaBuIa pasOMBKYU PUMCKOIO BOEHHOTO jareps
(castrumromano). IloguepkuBaeTca poib arpapHoI co-
CTaBJISAIOLIEI IPY TIepexofe OT KasapMeHHOI GpopMbl 3a-
CTPOVIKHU K MEJIKOyCameOHOIL.

Ta6.: 2. Vin.: 8. bubnmorp.: 33 Ha3B.

Molotkova E. G., Novokhodskaia N. S. Settlements
of garrison regiments on St. Petersburg Island. Vestnik
grazhdanskikh inzhenerov - Bulletin of Civil Engineers,
2024, no. 5 (106), pp. 13-27.

Keywords: urban planning of St. Petersburg,
cantonment of troops, development of orthogonal
planning pattern, agricultural land in urban
development.

On the example of the settlement of garrison regiments
on St. Petersburg Island, the patterns of formation
of regular urban planning systems are examined.
The circumstances that have led to the emergence of
settlements of such functional purposes in St. Petersburg
are outlined. The interpretation of the main terms used
is clarified. It reveals the connection of the architectural
and town-planning solution with the army departmental
regulations, which continued using the rules of setting
up the Roman military camp (castrumromano). The
role of the agrarian component in the transition from
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the barracks form of development to the small estate is
emphasized.

YIK 624.078.4; 624.011.2

DOI 10.23968/1999-5571-2024-21-5-28-40

Yepeonuuenxo B. B., /la6youn b. B., Kapenvckuii A. B.,
Ilonos E. B. Bimanue MOgaTIMBOCTH CBA3EH B y3/I0-
BBIX COEIMHEHNAX Ha CIIOBOE CONPOTHBIEHINE KOH-
CTPYKIIMII KapKaca MHOTO3Ta)KHOIO 3JaHNA M3 Aepe-
BOKOMIIO3UITHBIX 37IEMEHTOB B YCIOBMAX CelicMMKH //
BecTHuK rpakmaHCKmx urpkeHepoB. 2024. Ne 5 (106).
C. 28-40.

Kntouesvie  cnosa:  BBICOTHOE — CTPOMTENLCTBO,
CLT-nanenb, ceiicMUKa, AMCCUTIALIVA SHEPTUM CBA3EIN.

Ha mpumepe BbICOTHOTO MHOTO3Ta)KHOTO (25 aTa)eit)
3[JaHMA BBIIIOIHEHDI YNCTIEHHbIE NCCIEOBAHNA U CHeNTaH
aHa7N3 BIVMAHMA IOFATIMBOCTY Y3TOBbIX COEIMHEHNIT HA
M3MEeHEHNe CUIOBOTO COMPOTUBICHUA U AedOpMIPOBa-
HISI KOHCTPYKLMIL B YCTOBMAX CEMCMMYECKMX HATPy30K
MHTEHCUBHOCTEIO0 8 6au1oB A I u 111 Tunos rpyHTOBBIX
yCroBuit. YuTeHa IOfATIMBOCTD CBA3€H TpeX TUIIOB: ca-
MOHApe3alolVX ¥ HAKTOHHO-BBMHYEHHBIX BMHTOB, KOT-
TEBBIX KOHHEKTOPOB CO CTA/IbHBIMM ITTATKMMM HAT€/IAMI.
ITocTpoeHbI IMCTOrpaMMBI /I CPaBHEHNA OOIIVIX Iepe-
MEIeHUI 1 BHYTPEHHUX YCUIMIL B 37IEMEHTaX KOHCTPYK-
VI IPY pa3/IMYHBIX TPYHTOBBIX YCTIOBUAX UM PA3TMYHON
TIOAT/IMBOCTU CBsI3€N B YCIOBUAX CEICMMYECKON Ha-
rpyskn. IlokasaHo, 4TO B y37ax CONpPsDKEHNA MOTAT/IN-
BOCTDb CBA3€J Pa3HbIX TUIIOB CYLIECTBEHHO pa3/INyaeTcs
" BIUAET Ha Iepepacrpefe/ieHne BHYTPeHHUX YCUIUI 1
obuye gedopmanyy KOHCTPyKIMit 3ganusa. Chopmynu-
POBaHbI PEKOMEH/JAIIVI ¥ CH,e/TaHbI BBIBOZDBI, B TOM UIC/IE
0 HeOOXOZMMOCTH JaIbHEIIIETO N3YIeHM CeIICMOCTOM-
KOCTY 3JaHWII C IpUMeHeHMeM IepeKpPeCTHO-KIeeHOM
IPEBECHHDL P M3MEHEHUM 00BEMHO-TITAHNPOBOYHBIX
peLIeHnIl, yIMThIBasA AVCCUIIATHBHBIE CBOIICTBA MarTe-
puasa u ypyro-zedopMupyeMbIx CBs3ell Kak B yIPYToiL,
TaK U B HeIMHEIHOJ IIOCTaHOBKe 3a/jad.

Tabm.: 2. Vin.: 8. bubmmorp.: 34 Hass.

Cherednichenko V. V., Labudin B. V., Karelsky A. V.,
Popov E. V. Influence of the ductility of joints in nodal
connections on the force resistance of wood composite
frame structures of multi-storey buildings under
seismic conditions. Vestnik grazhdanskikh inzhenerov -
Bulletin of Civil Engineers, 2024, no. 5 (106), pp. 28-40.

Keywords: high-rise construction, CLT panel, seismic,
joints' energy dissipation.

On the example of a high-rise multi-storey (25 floors)
building, there were implemented numerical studies and
made an analysis of the influence of nodal joints" ductility
on the value of force resistance and deformation of
structures under seismic loads with intensity of 8 points for
the types I and III of base conditions. The ductility of three

types of joints is taken into account, namely, self-tapping
and tilted screws, connectors with steel smooth dowels.
There have been constructed histograms for comparison
of general displacements and internal forces in structural
members of structures under different soil conditions
and various values of joints' ductility under different
seismic conditions. It is shown that in the joint nodes, the
ductility of joints of different types differs significantly and
affects the redistribution of internal forces and general
deformations of the building structure. Recommendations
are offered, and conclusions are made, including the need
for further study of the buildings" seismic resistance with
the use of cross-glued wood when changing the volume-
planning solutions, taking into account the dissipative
properties of the material and elastic-deformable joints in
both elastic and nonlinear formulation of the problem.

YK 624.074.43+539.3

DOI 10.23968/1999-5571-2024-21-5-41-48

Cemenos A. A. MopenupoBanue gedpopmupoBanmsa
TOHKOCTEHHBIX 000/104€YHBIX KOHCTPYKIMIT IIPU FIHA-
MMYECKUX BO3[IEIICTBIAX PasnnyHoro Buaa // BectHnk
TPXFAHCKIUX MIKeHepoB. 2024. Ne 5 (106). C. 41-48.

Kniouesvte cnosa: 060m04Ky, UHAMWYECKOE HArpy-
JKeHMe, TeOMeTpMYecKas HEeNMHENHOCTb, MaTeMarmde-
CKas Mofenb, MeTox KanToposnya.

B crarbe npeyicTaBeHO pa3BUTIE METOLOB U MOJIETIeN
pacyeTa TOHKOCTEHHBIX 0007I04eK Ha HOBBIE (B KOHTEK-
CTe paccMaTprBaeMOro MOAXOfA) BUIBI IMHAMUYECKNX
BO3MIEICTBUI, Ba)KHbIE A obecredeHnss 6e30macHoi
paboThl KOHCTPYKLMiT. PaccMaTpuBaiOTCa Harpyska,
JIHEVHO 3aBMCAIIAsA OT BpeMeHU, NMepUOANYECKOe BO3-
IeiiCTBMe M B3pbIBHAs Harpyska. Mopmduimposana
TeOMEeTPUYECKN HEMMHEHAsA MaTeMaTUJecKass MOJENb,
YUUTBIBAIOLIAasA OPTOTPOINMIO MaTepuasa U HOoNepedHble
COBUTHU. BBIYMC/INTENbHBI aNTOPUTM OCHOBAH Ha NPU-
menenun Mmertoma JI. B. Kanroposnya u metoma Posen-
OpoKa I pelleHNA >KeCTKOI CUCTeMbl OOBIKHOBEHHBIX
mnddepennmanpHbIX ypaBHeHML. VIcronb3oBana cpena
aQHAIUTUYeCKUX BbrumcmeHnii Maple. ITpumennmMocTsb
TIPEITIOKEHHOTO MOAXO07[a TOKa3aHa Ha IIpuMepe pacdeTa
IIO7IOrOII 0OOJIOYKM IBOAKOI KPMBU3HBI IPY Pa3HbIX Ba-
PpUAHTaX Harpy>KeHMsI.

Vin.: 4. Bubnuorp.: 22 HasB.

Semenov A. A. Simulation of deformation of thin-
walled shell structures under dynamic loads of various
types. Vestnik grazhdanskikh inzhenerov - Bulletin of Civil
Engineers, 2024, no. 5 (106), pp. 41-48.

Keywords:  shells, dynamic loading, geometric
nonlinearity, mathematical model, Kantorovich method.

The paper presents the development of methods and
models for calculating thin-walled shells for new (in the
context of the approach under consideration) types of
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dynamic effects important for ensuring safe operation
of structures. The author considers the load linearly
dependent on time, periodic action and explosive load.
The geometrically nonlinear mathematical model is
modified, taking into account the orthotropy of the
material and transverse shears. The computational
algorithm is based on using the L. V. Kantorovich method
and the Rosenbrock method for solving a rigid system
of ordinary differential equations. The Maple analytical
computing environment is used. The applicability of the
proposed approach is shown by the example of calculating
a shallow shell of double curvature under different loading
options.

YIK 624.131

DOI 10.23968/1999-5571-2024-21-5-49-58

Bypues P B. BimaHmue cTagMilHOCTU BO3BeJeHUA
CeKI[MiT MOHOMUTHBIX 3TAHMI 6eCKapKaCHOTO THIIA HA
pasBuTHe HepaBHOMEPHBIX 0CaTOK B OCHOBAHNN QyH-
JaMEHTOB METKOTO 3aloKeHM:A // BecTHUK rpaxpaH-
CKUX MHXeHepoB. 2024. Ne 5 (106). C. 49-58.

Kmiouesvte cnosa: ctagmnitHoe BO3BeeHIe 3GaHNA, He-
paBHOMEpHbIE OCATKV, OTHOCUTEIbHAS Pa3HULA OCATIOK,
MOHONMUTHBIE 3manus, Plaxis 3D.

IIpenmaraloTcss K pacCMOTPEHMIO PEKOMEHALMUI TI0
IIpefebHO SOIYCTYMOI pasHMLie B KOMMYECTBE STaXKel
MEX/Y CEKIVsIMM MOHOMMUTHBIX OeCKapKacHBIX 3MaHuUM
Ha (QyHAMEHTe MEJIKOro 3ajoKeHus (TUIMTHBIA U JIeH-
TOYHDI (yHZAMEHT) B IIpOLiecce BO3BECHCHUA HaI3eM-
HOI 4acTu. MofenupoBaHue CTAAMIIHOTO BO3BEAEHNs
6ecKapKacHOTO CEKLMOHHOTO 3MaHusl Ha TUIMTHOM W
7eHTOYHOM (yHIaMeHTe (MIeanu3MpOBaHHbIE MOJEIN
MOHO/IMTHBIX 3[aHUII) peamM3yercs ¢ MUCHOIb30BaHU-
em MKOS (PIAXIS 3D). OcHoBaHme paccMaTpuBaeTcs
KaK BOJOHACBIIEHHOEe B yC/IOBUAX (POPMUPOBAHUS U3-
OBITOYHOrO TIOPOBOTO fIaB/IE€HNs Ha 3TAlle BO3BEECHUs
3panuA (3agadya KOHCOMMALMY OCHOBaHMA). BenuanHol
buUsNKO-MeXaHNIeCKMX U PMIBTPALIMOHHBIX XapaKTepli-
cTUK 67M3KM K Hambosee HeOMarompuATHBIM B KOHTEKCTe
OLICHK) HepaBHOMEpPHBIX fedopManuii (OTHOCUTEIbHAA
pasHMIA OCaJOK U KpeH) TP 3alaHHBIX TPAHMIHBIX
YCTIOBUSIX [TOC/IEAOBATENBHOCTIL M BPEeMEH) BO3BEACHIA
cexumit. [IpuBeeHo pelienne B aHAIMTUYECKOM BUJIE CO
CXOEHBIMU TPAaHMYHBIMM YCIOBMAMU. AHAINTHYECKOE
pelileHre MoApasyMeBaeT IVIOCKYIO 3afady (UIbTpaliu-
OHHOII KOHCOMUZALMI OT BOZONPOHUIIAEMBIX HATPy30K,
IJie JyIst OIIpefie/ieHNs OCaiKM BO BPEMEHU MCIO/Ib3YeTCs
3akoH [eHkm (mHeiiHas medopManysa NPeACTaBIACTCA
KaK CyMMa 00'beMHOII 1 CIBUTOBON fehopMariuii).

Tabm.: 3. Vin.: 7. Bubnuorp.: 15 Ha3B.

Burtsev R. V. The influence of the stage-by-stage
construction of monolithic frameless type building
sections on the development of differential settlement

in the base of slab foundations. Vestnik grazhdanskikh
inzhenerov - Bulletin of Civil Engineers, 2024, no. 5 (106),
pp. 49-58.

Keywords: staged construction of a building, uneven
settlements, relative difference in settlement, monolithic
buildings, Plaxis 3D.

The article proposes to consider recommendations on
the maximum permissible difference in storey number
between sections of monolithic frameless buildings on
shallow foundations (slab and strip foundations) during
the construction of the above-ground part. Modeling of
the stage-by-stage construction of a frameless section
building on a slab and strip foundation (idealized models of
monolithic buildings) is implemented using FEM (PIAXIS
3D). The foundation is considered as water-saturated under
conditions of excess pore pressure formation at the stage of
building construction (base consolidation problem). The
values of physical, mechanical and filtration characteristics
are close to the most unfavorable in the context of assessing
differential deformations (relative difference in settlement
and tilt) under specified boundary conditions of the
sequence and time of section construction. The solution
is demonstrated in analytical form with similar boundary
conditions. The analytical solution involves a plane problem
of filtration consolidation from permeable loads, where
Hencky's law is used to determine the settlement over time
(linear deformation is represented as the sum of volumetric
and shear deformation).

VIK 624.15

DOI10.23968/1999-5571-2024-21-5-59-65

Cxeopuos K. [I., Maneywes P. A. CratmcTmyeckas
OlleHKA TOPM3OHTANBHOTO CMELIEHNA NINYHTOBOTO
OTpa)kJeHN:A NPY OTKONKe KOTTOBAaHOB HAa OCHOBE Ba-
PMaHTHBIX pacyeToB // BecTHUK IpaXkKITaHCKUX MHXKEHe-
poB. 2024. Ne 5 (106). C. 59-65.

Kntouesvte cnosa: pyHmaMeHTDI, KOTTIOBAaH, TOPU3OH-
TaJIbHOE CMENeHIE, INITYHTOBOE OrPakaeHue.

B reoTexHmyeckoil NpakTUKe BCe Yallle BCTPEYATCA
MPOEKTHI 3JaHUII U COOPY>KEHUI, JI/IA KOTOPBIX IIpeMy-
CMOTPEHO PA3BUTOE IIOA3E€MHOE IIPOCTPAHCTBO, YTO B
CBOIO OYepefb IPUBOAUT K HEOOXOAMMOCTH paspaboTKu
ITyOOKNMX KOTIOBaHOB. PaccMoTpena MeTonmka pacuera
KOHCOJIPHBIX INITYHTOBBIX OTPaKJEHMIA, MO3BOJIAIONIAA
BBIMIOJTHUTD TIPEBAPUTENbHYIO OLIEHKY IPOEKTHBIX pe-
HIEHWIT MCXOMsI M3 MMHUMAIBHOIO HaboOpa MCXOIHBIX
naHHBIX. IlokasaHo, 4YTO MCHONb3OBaHME 3SMIMPUKO-
TEOPETUYECKOI 3aBUCUMOCTY IIO3BOMIAET OIPEJENUTD IO-
PM30HTAIbHOE II€peMEIeHIE KOHCONMbHOTO OTPaKeHMsA
C BOCTAaTOYHO JI/IA MH)KEHEPHOJ IMPAKTUKN TOYHOCTBIO.
IIpuBeneHo cpaBHEHME pe3y/IbTATOB UMCIEHHOIO MOJe-
JIMPOBAaHUA C PACYETOM IO IPEJI0KEHHON PErpecCcuoH-
HOVI MOJIE/IN.

Tabm.: 4. Vin.: 7. Bubnuorp.: 18 Hass.
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Skvortsov K. D., Mangushev R. A. Statistical
evaluation of the horizontal displacement of sheet
piling enclosing structure at excavating pits based on
variant calculations. Vestnik grazhdanskikh inzhenerov -
Bulletin of Civil Engineers, 2024, no. 5 (106), pp. 59-65.

Keywords: foundations, foundation pit, horizontal
displacement, sheet piling.

In geotechnical practice, it is increasingly common to
encounter designs of buildings and structures for which a
developed underground space is envisaged, which in turn
leads to the need to develop deep excavations. The method
of calculation of cantilever sheet pile enclosing structures
is considered, which allows performing a preliminary
assessment of design solutions based on a minimum set of
input data. It is shown that the use of empirical-theoretical
dependence allows assessing the horizontal displacement
of the cantilevered sheet pile enclosing structure with
sufficient accuracy for engineering practice. Comparison
of the results of numerical simulation with the calculation
by the proposed regression model is given.

YK 666.97.03

DOI 10.23968/1999-5571-2024-21-5-66-75

Kosanesa A. I0. Bimanne BpeMeHN NepeMelInBa-
HUA Ha OJHOPOTHOCTDL CBOVICTB GETOHHBIX CMeceil ¥
GeroHa // BecTHUK TpaX[JaHCKMX WH>KeHepoB. 2024.
Ne 5(106). C. 66-75.

Kniouesvie cnosa: 6eToHHas cMeCb, CaMOYIUIOTHIIO-
masica 0eToHHasi cMechb, OETOH, OHOPOJHOCTD, yHO0O-
YK/IaZbIBaeMOCTbD, IIPOYHOCTD, BpeMA IepeMeIlBaHnA.

B mccmegoBanmny MpUBeLEHbl UCIBITAHNA TTPOMBIIL-
JICHHBIX GeTOHHBIX CMecell II0 OIpefe/IeHNI0 CTaHIapT-
HBIX TOKazaTesneil (ynoOoyKlafpiBaeMOCTb, 00BEM BO-
BJICYCHHOTO BO3/IyXa) 1 6€TOHOB, 3TOTOBJICHHBIX U3 HUX,
IISL OLLEHKY OGHOPOLHOCTH TI0 TTOKA3aTe/AM IPOYHOCTH
B 3aBUCHMMOCTM OT BpeMEHU IlepeMellBaHuA. DKCIepu-
MEHTa/IbHO YCTQHOBJIEHO, KaK BpeMs IIepeMellVBaHNs
B/IUSAET HA CBOIICTBA OGETOHHBIX CMecell U OIIpefienseT
OHOPOZHOCTD GETOHHBIX KOMITO3UTOB.

Ta6m.: 1. Vin.: 5. bubnuorp.: 12 Ha3B.

Kovaleva A. Yu. Influence of mixing time on the
homogeneity of properties of concrete mixtures and
concrete. Vestnik grazhdanskikh inzhenerov - Bulletin of
Civil Engineers, 2024, no. 5 (106), pp. 66-75.

Keywords: concrete mix, self-compacting concrete
mix, concrete, homogeneity, workability, strength, mixing
time.

The study presents tests of industrial concrete
mixtures to determine standard indicators (workability,
volume of air involved) and concretes made from them
to assess homogeneity in terms of strength as a function
of mixing time. It is experimentally established how
the assignment of mixing time affects the properties

of concrete mixtures and determines the homogeneity
of concrete composites.

YIK 504.45 : 556 : 628.1

DOI 10.23968/1999-5571-2024-21-5-76-85

O6yxosa M. B., Meaniowun FO. A. MHOTONeTHSI N-
HaMMKa KadecTBa Boj peku Typa // BecTHuk rpaxpjan-
CKuX MHXeHepoB. 2024. Ne 5 (106). C. 76-85.

Kntouesvte cno6a: KauecTBO MOBEPXHOCTHBIX BOJ, 3a-
TPA3HAIONINE BElleCTBA, MOHUTOPYUHT.

B crarbe mpexcraBneHo ¢usuko-reorpaduueckoe
omucanue pekn Typa, Bopmomonb3oBaHue B OacceliHe
PeKy, aHa/IM3 MHOTOJIETHMX JIAHHBIX O XMMMIYECKOM CO-
cTaBe BOJBL B pesy/nbrare BHIIOTHEHHOTO aHA/IN3a laH-
HbBIX YCTAHOBJICHO, YTO KaY€CTBO BObI OCTACTCSI CTAOMIIb-
HO HM3KMM. 3arpA3HAIONIVMI BeIieCTBAMU ABJIAITCA:
OpraHMYecKue BenlecTBa, aMMOHUITHBII a30T, MapraHerl,
¢denonbl, ¢docdarpl, HUTPUTBL, HUKEIb, MELb, XKeIe30,
cBMHeL ¥ pTYTb. OCHOBHOII TPUYMHON 3TUX HETaTVBHBIX
U3MEHEHUI MOYKHO CUUTATDh 3HAYMTEIbHYIO aHTPOIIOTeH-
HYIO Harpy3Ky Ha BCeM IIPOTSDKCHUU PEKI B pes3y/brare
TeATeIbHOCTH YenioBeka B CBepamoBckoil n TioMeHCKom
006/1aCTAX, B TOM YNC/Ie 3HAYUTEIbHbIE 00BEMbI U3 bATHA
peYHOIi BOAIBI.

Ta6r.: 1. Vin.: 18. Bubmmorp.: 26 HasB.

Obuhova M. V., Ivanyushin Yu. A Long-term
dynamics of the water quality of the Tura River. Vestnik
grazhdanskikh inzhenerov- Bulletin of Civil Engineers,
2024, no. 5 (106), pp. 76-85.

Keywords:  surface
monitoring.

The paper presents a physiographic and geographic
description of the Tura River, water use in the river basin,
and analysis of long-term data on the chemical composition
of water. As a result of the performed data analysis, it has
been found out that the water quality remains consistently
low. Pollutants are: organic substances, ammonium
nitrogen, manganese, phenols, phosphates, nitrites,
nickel, copper, iron, lead and mercury. The main reason
for these negative changes can be considered a significant
anthropogenic load along the entire length of the river as
a result of human activity in the Sverdlovsk and Tyumen
regions, including significant volumes of river water
withdrawal.

water  quality, pollutants,

YIK 697.7

DOI 10.23968/1999-5571-2024-21-5-86-95

Ionomapes H. C., Cynv Lzamunv, Asepvanos B. K.,
Lvieankos A. B. OHeproapdeKTUBHOCTD TMOPHUIHOI
CHCTEMBI OTONIEHNA HA OCHOBE 3HEPIMM CONTHIA 1
6momaccel // BecTHMK rpak[jaHCKUX MHXeHepoB. 2024.
Ne 5 (106). C. 86-95.
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Kniouesvie cnosa: oTomnnenue, ComHeYHas 3HEPrus, ra-
sudukanyss 6uomaccel, 3HeproaPPeKTUBHOCTE.

IIpencraBieHpl pe3y/lIbTaTbl UCCIENOBAHMI THOPUT-
HOJ CUCTEMBI OTOIIEHNsI Ha OCHOBE COTHEYHOI SHEPIUM
n yactuaHo ragudukanun 6uomaccot (HBSHS) mst oro-
IJIeHMA CebCKuX foMoB B Kurae. [Tpusenen npumep ma-
TEMaTUYECKON MOJENMM OTHETbHOTO 3TEMEHTA CUCTEMBDL
Ha ocnoBe mocTpoenHoit B nporpamMe TRNSYS nuHa-
MUYECKOV MMMUTAIMOHHON MOJe/IU TMOPULHON CUCTEMbI
OTOIIEHNA BBITIOTHEH aHAIN3 3HeprospeKTUBHOCTH.
BorABIeHO BIMsAHME pabO4YMX ITapaMeTpPOB CHCTEMbI Ha
ee TepMOAMHAMNYECKIE XapaKTEPUCTVMKN. BbITOTHEHO
cpaBHeHue TIoKasareneyt paboret HBSHS B nuy ¢ Mmunm-
MaJIPHOJ ¥ MAKCMIMaJIbHOJI TEIIOBOJ HArpy3KOIA.

Vin.: 8. bubnuorp.: 28 Hass.

Ponomarev N. S., Sun Jiaming, Averyanov V. K,
Tsygankov A. V. Energy efficiency of a hybrid heating
system based on solar and biomass energy. Vestnik
grazhdanskikh inzhenerov - Bulletin of Civil Engineers,
2024, no. 5 (106), pp. 86-95.

Keywords: heating, solar energy, biomass gasification,
energy efficiency.

The paper presents the results of research on a hybrid
heating system based on solar energy and partial biomass
gasification (HBSHS) for heating rural homes in China.
An example of a mathematical model of a separate element
of the system is given. Based on the dynamic simulation
model of a hybrid heating system built in the TRNSYS
program, an energy efficiency analysis was performed.
The influence of the operating parameters of the system
on its thermodynamic characteristics is revealed. The
HBSHS performance indicators were compared on days
with minimum and maximum heat load.

YIK 628.2

DOI 10.23968/1999-5571-2024-21-5-96-104

Dedopos C. B., Canvros M. A., Kononosa A. M. Onen-
Ka MPONYCKHOI CIIOCOOHOCTH TPEYTONIbHOIO BOJXOCIN-
Ba /LA peryIMpOBaHNA CHCTeMbl KaHAaIU3aumm, pa6o-
Talollell ¢ «BO3AYNIHON NMOZYIIKOI» // BecTHUK rpax-
TaHCKMX MHKeHepoB. 2024. Ne 5 (106). C. 96-104.

Kniouesvie cnosa: TpeyronbHbIil BOJOC/INB, MPOIMYCK-
Hasl CIIOCOOHOCTD, 3aTOIVICHHAA CTPY#, BO3AYLIHASA IIO-
TYILIKa, KaHa/IM3auys, KOTIEKTOP.

BoironHeHO McCIefoBaHMe MPOIYCKHOI CIIOCOOHO-
CTU TPEYTONbHOTO BOMOCAUBA [MA CTPAaBIAMBAHUA WU3-
OBITKOB BO3IYLIHOV Cpefbl B CUCTeMe KaHaIM3alnu,
paboraroleil ¢ «BO3LYLIHON IMOAYIIKOi». /s omeHKu
BBICOTBI BO3/IYIIIHOTO ITOTOKA B 3aBUCUMOCTH OT pacxofa
BO3[lyXa U yT/la TPEYTOMbHOTO BOHOCTMBA BBITTOMHANCA
JTabopaTOpPHbI 9KCIIepUMeHT. [lomydeHBI 3aKOHOMep-
HOCTM, OTPXKAIOLLVIe YBEINYCHUE TIPOITYCKHOI CIIOCO0-
HOCTM BOZOC/NBA IO Mepe POCTa BbICOTHI BO3JYLIHOTO

MOTOKA M yI/la HpM BepliMHe BOJOC/HMBa. Pe3ynbraTbl
KaueCTBEHHO COOTHEC/INCh C paHee IOMyYeHHBIMU MO-
Ie/IbHBIMU pacdeTamu. VIcnonbsys ypasHenue bepuynim
U AaHHbIE SKCIEPUMEHTa, OBIIO YTOYHEHO 3HAYEHNE KO-
s dummenTa ckaTuA € BO3LYLIHOTO ITOTOKA, IIPOHMKAIO-
1ero B BOAHYI0 cpeny. A pacxomos ot 0,01 mo 1,4 n/c
BenmunHa K03 uieHTa BappupoBaiach B AyanasoHe
ot 0,04 mo 0,193.
Vn.: 6. Bubmmorp.: 18 nass.

Fedorov S. V., Sankov M. A., Kononova A. M.
Assessment of the capacity of a triangular spillway
for regulating an air cushion sewerage system. Vestnik
grazhdanskikh inzhenerov - Bulletin of Civil Engineers,
2024, no. 5 (106), pp. 96-104.

Keywords: triangular spillway, spillway capacity,
submerged jet, air cushion, sewer, collector.

There has been carried out a study of the throughput
capacity of a triangular spillway for venting excess air
in a sewerage system operating with an «air cushion».
A laboratory experiment was performed to estimate the
height of the air flow depending on the air flow rate and
the angle of the triangular spillway. Patterns have been
obtained reflecting an increase in the flow capacity of the
spillway as the height of the air flow and the angle at the top
of the spillway increase. The results correlated qualitatively
with the previously obtained model calculations. Using
the Bernoulli equation and experimental data, the value
of the compression coeflicient € of the air flow penetrating
into the aqueous medium was clarified. For flow rates
from 0,01 to 1,4 I/s, the coefficient value varied in the
range from 0,04 to 0,193.

YK 620.178.6

DOI 10.23968/1999-5571-2024-21-5-105-112

Mones IO. ., Kynenos B. @., Anuxun A. A., Hay-
mos B. H., Kopocmenes C. A. MeTogpMka mnpoBepKH
TBEPHOCTM AHTU(QPUKIMOHHOIO MaTepMana BKIIa-
ABIIIEH NMOFIIMITHUKOB CKONb)KEHNMA BO BpeMs 3KC-
mnyaTanuu // BeCTHUK I'paXXJaHCKMX MH>XeHepoB. 2024.
Ne 5(106). C. 105-112.

Kntouesvie cnosa: BKIAmbII, N3HOC, TBEPAIOCTD.

IIpencraBienpl  pesynbraThl aHAAM3a M3MEHEHUSA
IMPOYHOCTHBIX CBOVICTB IOAIIMITHMKOBOTO MaTepuasia
Tpy 3KcIuTyaTtanum. IlomydeHpl pesynbTaTbl M3MEHEHMA
TBEPHOCTY OT M3MEHEHMA TONIINMHBI HOAMINITHUKOBOTO
Marepuazia BKnajpima. IIpenoxkena MeTouka ornpere-
TIeHM:A HavajabHOI TBEPHOCTU MaTepyasa, MUMeBIIel Me-
CTO JI0 Havajla 9KCIUTyaTalluy, KOTOPasi IO3BOJIAET Olpe-
TeNATb OTCYTCTBUE WIM Halu4dye IPOM3BOJCTBEHHOTO
medekTa, BOSHUKIIETO Ha 3TaIle MPOU3BONCTBA BK/IAIbI-
meit. Ha ocHOBe CTaTMCTHYECKOTO aHaIM3a M3MEHEHMA
TBEPHOCTM OT CTENEHM M3HOCA TTOYYEHBI MOKa3aTen
TOYHOCTY TIPEAIOKEHHOTO pacyeTa, ONpee/ieHbl ITPaHN-
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bl TIPUMEHEHMsI paspaboTaHHoil MeTopuku. [Ipusenen-
Hble JaHHble [TO3BOJIWIN TOBBICUTH TOYHOCTD [VArHO-
CTMYECKOTO MCCTeOBAHs, CHUSIUTD 3aTPAThl HA MPOBe-
IeHe PEMOHTOB [IBUTATE/Is, IOBBICUTD KCIIIYaTALMOH-
HYIO HafIe)KHOCTD TPAHCIIOPTHBIX CPELCTB.

Vin.: 7. Bubnuorp.: 17 Hass.

Molev Yu. I, Kulepov V. E,, Anikin A. A., Naumov V. N.,
Korostelev S. A. Methodology for testing the hardness of
the antifriction material of the sliding bearing liners
during operation. Vestnik grazhdanskikh inzhenerov -
Bulletin of Civil Engineers, 2024, no. 5 (106), pp. 105-112.

Keywords: liner, wear, hardness.

The paper presents the results of the analysis of changes
in the strength properties of the bearing material during
operation. There have been obtained results of hardness
change in regard to changes in the thickness of the liners.
There is proposed a method for determining the initial
hardness of the material before the start of operation,
which allows determining the absence or presence of a
manufacturing defect that occurred at the production
stage of liners. Based on the statistical analysis of the
change in hardness from the degree of wear, there have
been determined the accuracy indicators of the proposed
calculation, as well as the boundaries of the application
of the developed methodology. The data provided make
it possible to increase the accuracy of the diagnostic
study, reduce the cost of engine repair, and increase the
operational reliability of vehicles.

YK 629.3.083
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Yepnses M. O. MeTopuka ugeHTUGUKAUY YCIOBHIT
IBIDKEHIA aBTOTPAHCIOPTHBIX CPEICTB B AaNI THBHBIX
CUCTeMaxX TeXHUYeckoro ob6cmyxmsanus // BecTHmk
IpaKIAaHCKUX UH>KeHepoB. 2024. Ne 5 (106). C. 113-123.

Kniouesvle cnoséa: aganTUBHBIC CUCTEMbl TeXHUYe-
CKOrO OOCTyXMBaHMA, MOHMUTOPMHT SKCILTyaTal[un
aBTOTPAHCIIOPTA, CTU/IN BOXKAEHMUA, TZITAHNPOBAHME TeX-
HIYECKOTro 00CTy>KIBaHMA.

PaccmaTpuBaroTcs 3ajjaum, CBA3aHHbIE C Pa3paboT-
KOV a/ITOPUTMOB aHa/IM3a JAHHbBIX [/Is 06ecriedeHns BO3-
MOXXHOCTY (YHKLMOHUPOBAHUA ANANTUBHBIX CHUCTEM
TEXHNYECKOr0 OOCIy)XMBaHUA. B 9acTHOCTH, ONMCAHBI
MCCTIEOBAHNA, BBITTOTHEHHDIC IS pa3pabOTKM METONMU-
KU UJIeHTUOMKALIUM YCTIOBMII IBIDKEHNA KaK OTHOTO 13
OCHOBHBIX (DPaKTOPOB, OKA3bIBAIOLVX BAVMAHNE HA BEIN-
YIMHY CepBMCHOrO MHTepBaina. [Ipemnoskeno upeHTNU-
LMPOBaTbh YC/IOBUA [IBVKCHUA IO BenmudnHe Ko3gdu-
IMleHTa Bapualuy CKOPOCTHU IIyTeM aHalusa PaHTOBOI
KOPPE/IALUYA MEXKTY SKCIIePUMEHTANTbHO TTOTy4YeHHBIMM
3HaYeHNAMM Koad@uIMeHTa Bapualnuy CKOpOCTY JiA
Pa3NMYHBIX YCTTOBUI TBVKCHUA U OTIPENICTICHHBIMU IJIsA
HMX MHJIEKCAMU KaTeropuii YCIOBUIT SKCITyaTanuu. s

pacdera koadQuieHTa Bapuanum CKOpocTu 0OOCHO-
BaHBl COOTBETCTBYIOLIVE BEIMYMHBI OTPE3KOB BpeMEHU
U IpeJIOKeHbI TPAaHIYHbIe 3HAYeHUA WA upeHTnduKa-
LIUM Pa3NNYHbIX ycrnoBuil. Taxke MokasaHo, YTO MpUMe-
HeHue Ko3(dduIMenTa Bapyanyy CKOPOCTHU IMO3BOIACT
YYUTBIBAaTh CTWIM BOXAeHUA. CHopMyInpoBaHbl LIaru
[0 IPAKTUYECKOMY IIPMMEHEHNIO pa3paboTaHHOI MeTO-
OUKH.
Ta6.: 2. Vin.: 4. Bubmuorp.: 12 Ha3B.

Chernyaev I. O. The method of identification of
vehicle traffic conditions in adaptive maintenance
systems. Vestnik grazhdanskikh inzhenerov - Bulletin of
Civil Engineers, 2024, no. 5 (106), pp. 113-123.

Keywords: adaptive maintenance systems, monitoring
of vehicle operation, driving styles, maintenance planning.

The paper considers the problems associated with
the development of data analysis algorithms to enable
adaptive maintenance systems. In particular, the
research is described which was carried out to develop a
methodology for the identification of driving conditions
as one of the main factors influencing the service interval
value. It is proposed to identify driving conditions by the
value of the coeflicient of speed variation by analyzing the
rank correlation between the experimentally obtained
values of the coefficient of speed variation for different
driving conditions and the indices of operating conditions
categories defined for them. It is also shown that the
application of the speed variation coeflicient allows taking
into account driving styles. Steps for practical application
of the developed methodology are formulated.

YIIK 332.85

DOI10.23968/1999-5571-2024-21-5-124-139

Jlapuonos A. H., Xyceiinosa A. A. TengeHuuu n npo-
THO3BI PasBUTHUA OT€YECTBEHHOTO ¥ KUTAICKOTO PBIH-
Ka KIUIO¥ HEeABIDKMMOCTH // BeCTHMK Tpask[JaHCKUX MH-
>KeHepoB. 2024. Ne 5 (106). C. 124-139.

Kniouesvie cnosa: sKOHOMMKa, PHIHOK YKUJION HEIBU-
>kumocty, Poccus, Kurtait, mporHossl, TeHASHINNA.

C ydJeTroM AMHAMMYHO W3MEHAIOIIUXCA 3KOHOMM-
YeCKMX YCIOBUIT M (AKTOPOB BBIABIEHBI TEHIECHLUN
U TIpeIoKeHO 0O0CHOBaHME POTHO30B Pa3BUTHSI MU-
POBOTO U OTE€YECTBEHHOTO PBIHKA KVJION HEJBIKIMO-
ctu (na npumepe Poccun u Knras). Ha ocHoBe Mexay-
HAPOJ{HOTO OIBITa pa3paboTaHbl peKOMEHAALMN IO pas-
BUTUIO pPBIHKA HEABIDKMMOCTU B Poccuu; ompereneHo,
YTO Ha PbIHKE XXWINIIHOTO CTpOUTenbCcTBa B Poccunu u B
Kutae ngyTt cxo)kme TPOI[ECCHI, MCCTEfOBaHNEe KOTOPBIX
JaeT BO3MOXHOCTDb aJalTalliM YCIIEIIHOTO KUTAICKOTO
OIbITa B Halllell CTpaHe. 3HAYMMOCTD ITPEIOKEHHDIX
peKoMeHzanmit 06yc/lIOB/IeHa KIIIOUEBBIMM ACTIeKTaMI,
KOTOpBIE MMEIOT BAXKHOE 3HaUeHWe KaK AIA 9KOHOMMU-
YECKOI YCTOMYMBOCTH, TAK U IS COLIMAIBHON CcTaOuIb-
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HocT. Ocoboe BHUMaHUE YHENCHO (OPMUPOBAHUIO
(bMHAHCOBBIX MHCTPYMEHTOB, MOHUTOPMHIY M aHANINU3y
PBIHKA, CTUMYINPOBAHMIO CIIPOCA UYepe3 06pasoBaTesb-
HbIe [IPOrPaMMbl, pa3paboTke COBPEMEHHOIO MOAX0fa K
CTPOUTENBCTBY U K MHPPACTPYKTYpe, TOCYHAPCTBEHHON
HOJfIeP>KKe M apEeHIHOMY XKIJIbIO, @ TAK)Ke CO3aHMIO 3¢-
(eKTVBHOI CHCTEMBI OLIEHKI PUCKOB, YIaCTII0 MECTHBIX
BJIACTelT B pa3pabOTKe PETMOHAIBHBIX IIPOTPAMM.
Vin.: 8. bubnuorp.: 28 Hass.

Larionov A. N., Huseynova A. A. Trends and forecasts
of the development of the Russian and Chinese
residential real estate market. Vestnik grazhdanskikh
inzhenerov — Bulletin of Civil Engineers, 2024, no. 5 (106),
pp. 124-139.

Keywords: economy, residential real estate market,
Russia, China, forecasts, trends.

Taking into account dynamically changing economic
conditions and factors, the trends are revealed and the
substantiation of forecasts of development of the global
and domestic market of residential real estate (on the
example of Russia and China) is offered. On the basis
of international experience, there have been worked
out recommendations for the development of the real
estate market in Russia, and it has been determined that
the housing construction market in Russia and China
is characterized with similar processes, the study of
which provides an opportunity to adapt the successful
Chinese experience in our country. The significance of
the proposed recommendations stems from key aspects
that are important for both economic sustainability and
social stability. Special attention is paid to the formation
of financial instruments, market monitoring and analysis,
stimulation of demand through educational programs,
development of a modern approach to construction and
special attention to infrastructure, state support and
rental housing, as well as creation of an effective system
of risk assessment, participation of local authorities in the
development of regional programs.

YIK 339.13.017
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Jlumesunenxo E. B., Jlackun M. b. Ananu3s goctymno-
CTU >KMUIbsA // BeCTHUK I'paX/JaHCKMX MH>XeHepoB. 2024.
Ne 5 (106). C. 140-150.

Kniouesvte cno6a: [OCTYIIHOCTD >KUbsI, PPIHOK HEIBM-
JKUMOCTH, JKWINITHOE CTPOUTENIbCTBO, AETEPMUHUPO-
BaHHbBI (PaKTOPHBIN aHA/IN3.

PaccmarpnBaloTcs IOKasaTenn SOCTYITHOCTY SKIIbA,
IIpefIoKeHa METOOIOIUA aHa/IN3a BIMAHUA (aKTOPOB
Ha I1e71eBOIT 060010l IToKasaTenb — CPOK nprobpe-
TEHNA XWIbA B COOCTBEHHOCTDb JOMOXo3siicTBamu. I]o-
Ka3aHoO, YTO Ha IIeJIeBOJI ITOKa3aTe/lb BIUACT MHOKECTBO
9KCTepHA/INII, B YMCIE KOTOPBIX MOXXHO BBIJCTUTD IIEHY
U IUIOIIAZD IIProOpPeTaeMOro XIIbsi, ypOBEHD JOXOLOB 1
PacxoioB JOMOXO3ANCTB, HAJIOTOBOE OKPY)KEHME, a TaK-
)K€ MIIOTEYHYI0 CTaBKy. IIpefnoskeHO pamXupoBaHue
(baKTOpPOB IO CUJIe UX BO3JEIICTBUA Ha Pe3y/IbTaTUBHbIN
MOKa3aTe/lb. AHa/IN3 BAVAHMA (PaKTOPOB ITO3BOINII OITpe-
Ie/UTh pe3epBbl PasBUTHUA XKIIMITHOTO CTPOUTENbCTBA,
BBIABUTD HETaTUBHbBIEC U IIO3VTUBHBIE SKCTEPHAINY C Iie-
710 GOPMMPOBAHYSI TOCYAAPCTBEHHON HOMUTUKI pas-
BUTHS OTPAC/IN U PEIICHUA COLUAIbHO-9KOHOMIYIECKO
3aJlaqyl JOCTYITHOCTY >KU/IbA IJLA JOMOXO3SAIICTB.

Tabm.: 4. Bubnuorp.: 11 Hass.

Litvinenko E. V., Laskin M. B. Analysis of housing
affordability. Vestnik grazhdanskikh inzhenerov - Bulletin
of Civil Engineers, 2024, no. 5 (106), pp. 140-150.

Keywords: housing affordability, real estate market,
housing construction, deterministic factor analysis.

The article examines the indicators of housing
affordability and proposes a methodology for assessing the
impact of various factors on the key summary indicator,
namely, the time it takes for households to acquire housing
ownership. It is shown that this indicator is influenced
by numerous factors, including the price and size of the
housing purchased, the income and expenditure levels
of households, the tax environment, as well as mortgage
rates. The author proposes a ranking of these factors based
on the strength of their impact on the outcome indicator.
Analysis of the influence of the described above factors
allows for the identification of development reserves
in housing construction, as well as the identification
of negative and positive externalities, with the aim of
forming the government policy for industry development
and addressing the socio-economic challenge of housing
affordability for households.



