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HManvieuna [l H. @yHKIUOHATPHO-NPOCTPAHCT-
BeHHbIe npeobpasoBanusa I. HoBocubupcka B KoHIe
XX - magane XXI BB. // BecTHUK rpak/JaHCKMX MHKeHe-
poB. 2024. Ne 4 (105). C. 5-15.

Kniouesvle  cnosa:  (QyHKIIMOHATBLHO-TTPOCTPAHCT-
BEeHHasA OpraHM3alydA, IPajoCTPOUTENbHAdA CUCTEMa,
(bYHKIIHOHATbHOE 30HUPOBAHIE.

[IpuBeneHb! pe3ynbTaThl IPOCTPAHCTBEHHOTO AHA/IN-
3a maHHbIX I. HoBocubupcka 1o pasMeleHnio o6 beKToB
JKUJIMI{HOTO CTPOMTENbCTBA, OOCITYKMBAHYIS, TIPOUSBOJ-
CTBEHHBIX TePPUTOPUII U TPAHCIIOPTA B COMOCTABICHUMN
MX C MOKA3aTe/AMYU YMCJICHHOCTU M IUIOTHOCTYU Hacele-
HUA, KOHIEHTpanyuy pabodmx MecT, MEHAIOMUMNCA Ha
pybexe XX — nauama XXI BB. [Ipeptoxena Teoperude-
CKasA MOJIe/Ib, OTPa’Kalolljasl BbIABIEHHbIE IIPOLIECCHI IIPO-
CTpaHCTBEeHHBIX TpaHcdopmauuii. ChopMynrupoBaHb
0cobeHHOCTN U 00LIIe TIPMOPUTETDI PA3BUTI HOBOCH-
OUPCKOIT TPafOCTPOUTENIBHON CUCTEMBI, YTO MO3BOIUT
peann3oBarh MOTEHI[UAIbHbIE BO3MOXKXHOCTH B HOBBIX
COLVA/IbHO-3KOHOMMYECKIX YCTIOBUAX.

Vn.: 6. bubnuorp.: 22 HasB.

Shalygina  D. N. Functional and spatial
transformations of Novosibirsk at the turn of XX -
early XXI centuries. Vestnik grazhdanskikh inzhenerov -
Bulletin of Civil Engineers, 2024, no. 4 (105), pp. 5-15.

Keywords: functional-spatial organization, urban
planning system, functional zoning.

The paper considers the results of spatial analysis of
the Novosibirsk city data on the allocation of housing,
services, production areas and transport facilities in
comparison with the indicators of population size and
density, concentration of jobs changing at the turn of XX —
early XXI centuries. A theoretical model reflecting the
revealed processes of spatial transformations occurring
in the above mentioned period is proposed. The features
and general priorities of the Novosibirsk urban planning
system development are formulated, which will allow
implementing potential opportunities in the new socio-
economic conditions.
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Xeeaii E. O. Onpepenenye mara TpeuH 1 IV PIHbI
MX PACKPBITHA B TONCTOCTeHHOI cdepe M3 TAKeTOro

apMolLleMeHTa NpM BHYTpeHHeM Harpese// BecTHuk
TPXJAHCKUX MIKeHepoB. 2024. Ne 4 (105). C. 16-22.

Kniouesvte cnosa: 0601104Ka, TAXKEIbII apMOLIEMEHT,
TPEMMHOCTONKOCTD, AT TPelVH, IMPUHA PAaCKPBITHA
TPEIH.

K marepmamaM cOCynoB U KOPITYCOB BBICOKOTO IaB-
JICHIST IPEBSIB/LIIOTCS JKECTKIE TPeOOBaHMsA B OTHOLIe-
HUM HafIeKHOCTH, TPELIMHOCTONKOCTU U TpouHocTH. Ta-
KIe >Ke/ie300e TOHHbIe KOHCTPYKLUY IPeUMYIIeCTBeHHO
paboTaT Ha PacTAHKEHNe, X IPOYHOCTD OLpPeNeIAeTCA
KOTMYIeCTBOM apMaTypbl. IToBbIIeHHOE cofiepsKaHMe ap-
MaTypbl B CEYEHUM IIPM OFHOBPEMEHHOM IIOBBIIICHNN
IVICOEPCHOCTU apMUPOBAaHUA HMPUBOAUT K CYIECTBEH-
HOMY Y/IYYIICHUIO pabOThI MaTepUaa 1Mo CPAaBHEHUIO C
OOBbIYHBIM >Keme300eTOHOM. IIpy OfHUX M TeX >Ke Mpo-
LIEHTaX apMMPOBAHUA VIHTEHCUBHOCTD PACKPBITHA Tpe-
LIVH TeM MeHbllle, 4eM Oo/blie K03 ULUVEeHT yIelIbHOM
MOBEpXHOCTM apMaTypbl. CTaThs MOCBAIIEHA CO3JaHUIO
aHAIMTUYECKOTO PacyeTa I10 OIPee/IeHNIo Iara 1 Im-
PMHBI PacKpBITHA TPeLIVH B TOJICTOCTEHHON cdepude-
CKOI1 000/I0YKE, BBIMOJIHEHHON M3 TAXKEIOTO apmorie-
meHTa (TALD). B ocHOBY MeTOza pacdeTa ITOIO>KEHbI He-
KOTOpbIE MTPEJIOKEeHNA KaHgl. TexH. HayK A. B. XonbiioBa
MIPYMEHUTENIbHO K peaKTopaM LMINHAPNIECKO (OPMBL
Jlna ocecuMMeTpUYHOIN cepudeckoil 000mMoUKM pelle-
HUe TIPUBOJVTCS BIIEPBbIE.

Ta6m.: 1. Vin.: 1. bubnuorp.: 13 HasB.

Khegai E. O. Determination of crack spacing and
crack opening width in a thick-walled sphere of
heavy reinforced cement at internal heating. Vestnik
grazhdanskikh inzhenerov- Bulletin of Civil Engineers,
2024, no. 4 (105), pp. 16-22.

Keywords: shell, heavy reinforced cement, crack
resistance, crack spacing, crack opening width.

The materials used for building pressure vessels and
high pressure cases are subject to stringent requirements
in terms of reliability, crack resistance and strength.
Such reinforced concrete structures predominantly
work under tension and their strength is determined by
the amount of reinforcement. Increased reinforcement
content in the cross-section with a simultaneous increase
in the dispersion of reinforcement leads to a significant
improvement in the performance of the material
compared to conventional reinforced concrete. For the
same percentages of reinforcement, the intensity of crack
opening is the less, the greater is the specific surface area
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ratio of the reinforcement. The paper is devoted to the
creation of an analytical calculation for determining the
spacing and width of crack opening in a thick-walled
spherical shell made of heavy reinforced concrete (HRC).
The calculation method is based on some proposals of
PhD in Sci. Tech. A. V. Kholtsov for cylindrical reactors.
For an axi-symmetrical spherical shell, the solution is
given for the first time.

YIK 692:519.6
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Epmaxosa E. B., Punkosckas M. V. Bnuaume pa-
myca GpuapTpa Ha onTMMM3ANNI0O GOPMBI 000TOUYKK
B COMSOL MULTIPHYSICS // BecTHUK rpa)KIaHCKMX
nmxeHepos. 2024. Ne 4 (105). C. 23-34.

Kntouesvie cnosa: ontummsaiya Gpopmbl, cepyraecKmit
kynon, COMSOL Multiphysics, MeTogp! onTnmumsaryn, pa-
muyc GpusTpa.

ITpouecc  omrmmmsauuu  ¢GopMbI  000TIOYEK
B COMSOL Multiphysics mpoucxoput nytem nedopma-
IIMM CETKY B CYILIECTBYIOIIEI TeOMeTPIH, 1 BO M36exKa-
HIe CMIIKOM OONBIINX AeopMaluil S1eMeHTOB MOJie-
NV Hepef BBIYMC/ICHNEM HeOOXONVMO IIPOM3BECTY Ha-
CTPOJIKY CIeIaTbHBIX KOHTPOIUPYEMBIX TapaMeTPOB, B
TOM YHCIe YCTAHOBUTD HEOOXOAMMOe 3HaUCHUe pajiyca
dunbrpa (R ). IIpaBunbHO mopo6paHHoe 3HaYeHNe pa-
mmyca ¢uIbTpa CIocoO6CTBYeT HAXOXKACHMIO Hambomee
3¢ (eKTMBHOrO BapyaHTa KOHCTPYKIMM. BbruymcinTenn-
HBIl 9KCIIEPUMEHT II0 HOAOOpPY pammyca (GuibTpa Ipo-
BOJMTCSA C MCIIO/Ib30BAHMEM TPeX IPaIMeHTHBIX METOJI0B,
3aJIoKeHHbIX B mporpammy: MMA, IPOPT u SNOPT.
B kadecTBe MCCIERyeMoil TeCTOBOM 000MOUKM GepeTcst
MOHOJIMTHBI DIAAKMII chepudecknii Kynon u3 O6eToHa.
OcHoBHbIe 3Tanbl PabOTHI: AEMOHCTpAIus 0oOIIero an-
ropuT™Ma OnTMMmsanuu (GopMbl B IpPOrpaMMe, pacdeTr
000JI0YKY C YCTAHOBKOI paslNYHbIX 3HAUEHUI pagmyca
¢wIbTpa C MCIONb3OBAHMEM TpPeX IPAIMEHTHBIX MeTO-
TOB U BBIOOP ONTUMA/IbHOTO penrerys. OnpefeneHo, 4To
YCTaHOBKA MMHMMAJIbHOTO 3HaYeHUA pamuyca (puibTpa
MOXKET NpUBECTH K flepopMaIy MOfIeNN U MOABICHIIO
HEPOBHOCTeIT, B TO BpeMs KaK yCTaHOBKa CIUIIKOM 60JTh-
1IOro pajyyca GpuabTpa MPUBOAUT UL K HEOOIbIINM
VM3MEHEHNUAM T€OMeTPUM, OCTAB/IAA MOZEIb IpaKTUde-
CKM B ee IIepBOHAYaJbHOM BapMaHTe. BbIABIEHO, YTO
VICCTIeMyeMblil TapameTp R . OKasblBaeT CylleCTBEHHOE
B/IMAHUE HA KOHEUHBIN pe3y/nbTaT onTyMusanym. Takum
obpasoM, Ilepef IPOBefiEHUEM pacyeTa JO/DKHBI OBITH
YCTaHOB/IEHbI HEOOXOAMMBIE IIapaMeTphbl, OrPaHUYCHIA,
Kpurepun. HerpapnibHasg HacTpOJKa HEKOTOPBIX 9JIe-
MEHTOB MOYKET IIPUBECTY K HepeaMCTUYHOMY pe3y/bTa-
Ty ONITUMMU3ALUML.

Ta6n.: 1. Vin.: 8. bubnuorp.: 18 Hass.

Ermakova E. V., Rynkovskaya M. I. 'The effect
of the filter radius on the shape optimization
of a shell in COMSOL MULTIPHYSICS. Vestnik
grazhdanskikh inzhenerov - Bulletin of Civil Engineers,
2024, no. 4 (105), pp. 23-34.

Keywords: shape optimization, spherical dome, COMSOL
Multiphysics simulation platform, optimization methods,
filter radius.

The shape optimization process of shells in COMSOL
Multiphysics simulation platform occurs by deforming
the mesh in the existing geometry and, in order to avoid
too large deformations of the model elements, before
calculating it is necessary to adjust special controlled
parameters, and set the required value of the filter radius
(R_.)- A properly selected value of the filter radius
enables to find the most effective design version. The
computational experiment on the selection of the filter
radius is carried out using three gradient methods in the
COMSOL Multiphysics program, namely, MMA, SNOPT,
and IPOPT. A monolithic smooth spherical dome made
of concrete is taken as the test shell under study. The main
stages of the work are the following: demonstration of the
general algorithm of shape optimization in the program,
calculation of the shell with setting different values of the
filter radius using three gradient methods and selection
of the optimal solution. It is established that setting of the
minimum value of the filter radius can lead to deformation
of the model and the appearance of irregularities, while
setting of too large filter radius leads to only small
changes in the geometry, gradually leaving the model
almost in its original version. It has been found that the
investigated parameter R has a significant impact on
the final optimization result. Thus, before performing the
calculation, the necessary parameters, restrictions, and
criteria must be established. Incorrect setting of some
elements can lead to an unrealistic optimization result.

VIIK 624.046
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Kapnos B. B., Aganacvesa E. O. HanpskenHo-
nedopMupoOBaHHOE COCTOAHNE IUIUTBI, IONKpPeEIUIeH-
HOIl pebpamy pasimmuHoii KoHurypauymu // BecTHuk
TPOXFAHCKIUX MKeHepoB. 2024. Ne 4 (105). C. 35-43.

Kniouesvte cnosa: mmmta, 6anka, pebpa 5KeCTKOCTH, Me-
toz JI. B. KanTopoBuya, HanpshKeHHO-AepOpMUpOBaHHOE
cocTosinue, pyHKIMOHAT.

PaccMaTpyBaloTcA  CTPOMTENbHBIE  KOHCTPYKLIMHU
B BHUJe IUINT, IOAKPEIUIEHHBbIX pebpaMu >KeCTKOCTH
B OfIHOM HallpaBjIeHUM. [paHMYHbIe YCIOBMA KOHCTPYK-
LN [Ba IPOTUBOIONOXKHBIX KOHIA 3aKPEIUICHDI JKeCT-
KO, a [{Ba JPYTYX IIPOTHBOIMONOKHBIX KOHIIA CBOOOIHEL
Jlns pacdera HamnpsDKEHHO-TeOPMUPOBAHHOTO COCTOS-
HuA (HC) Takux KOHCTPYKIMI IPUMEHVMBI YVIC/ICHHBIE
METOZbI, HaIIpYIMep MeTOJ, KOHeUHbIX 371eMeHToB (MKO).

108



Pechepamei

Taxoke MPUOMIHKEHHO CYUTAIOT, YTO /IS PACYETOB MOX-
HO MCIIONIb30BaTh 6ano4nylo aHanoruio. B pabore naercs
aHaMUTUYeCKOe 060CHOBAHNE, KOT/]a MOYKHO CUMTATD 3a-
Javy pacyera TaKuX KOHCTPYKLUIT OCECUMMETPUYHON, 1
NpezyIaraeTcs mpocTasi, Ho boee TOYHas, 4eM OaovHasd,
METOAMKA pacyeTa TaKUX KOHCTPYKLuiL. JVIcrmonbsyert-
ca merop, JI. B. Kantoposuya B mepsoM 1 BTOPOM IIpH-
671v>KeHMM, KOTOPBIN CBOAUT BapUAaLIMOHHYIO 3a/jady Jid
IBOIHOTIO MHTETpaa K BapMallMOHHOI 3affade /1A OffHO-
MepHOT0 MHTerpaa. VI3 ycroBua MUHIMyMa IOTyYeHHO-
rO OffHOMEPHOro (QYHKI[MOHA/IA HAXOHATCA OOBIKHOBEH-
Hble fuddepeHInanbHble ypaBHEHNA U KpaeBble YCIIO-
Bust. Eciu skecTiOCTD pebep «pasmasbiBaeTcsa» MO TINTE,
TO IOJTy4eHHasA KpaeBasd 3ajjada MMeeT TOYHOe pelleHue.
Jna pebep pasmuynoit konpurypauun (B Busie Kopoba,
TaBpa, [BYTaBpPa, CIUIOLIHOTO CeYeHMsA) aHATU3MPYeTC s
JKECTKOCTb TOfIKPEIVIEHMIT A BbIOOpa Hambormee pa-
L[MOHA/IBHOTO. [/ Ka>KIOro Buja pedep IPUBORATCA UX
YKECTKOCTHBIE XapaKTEePUCTUKIL.
Ta6m.: 1. Vin.: 5. bBubmmorp.: 26 HasB.

Karpov V. V., Afanasyeva E. O. Stress-strain state of
a plate supported by ribs of different configuration.
Vestnik grazhdanskikh inzhenerov- Bulletin of Civil
Engineers, 2024, no. 4 (105), pp. 35-43.

Keywords: plate, beam, stiffness ribs, the method of
L. V. Kantorovich, stress-strain state, functional.

The paper considers construction designs as single-
span plates with rib stiffeners located in one direction.
The boundary conditions of the considered design are
the following: two opposite ends are fixed rigidly and the
other two opposite ends are free. In order to calculate the
stress-strain state (SSS) of such structures, the authors use
numerical methods, such as the finite element method
(FEM). It is also approximated that the beam analogy
can be applicable for the calculations. The paper gives an
analytical justification when the problem of calculating
structures can be considered axi-symmetric and
proposes a simple, but more accurate than beam analogy,
methodology for calculating such structures. The method
of L. V. Kantorovich in the first and second approximation
is used due to which the variational problem for the double
integral is reduced to the variational task for the one-
dimensional integral. The ordinary differential equations
and boundary conditions are found from the minimum
condition of the obtained one-dimensional functional.
If ribs stiffness is “smeared” over the plate, a received
boundary value problem has exact solution. For ribs of
different configurations (box, T-beam, I-beam, continuous
section) the stiffness of reinforcements is analyzed to
select the most rational one. Stiffness characteristic are
provided for every rib type.
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Jloxmes A. A., bapakam A. CoBpeMeHHbI1 HOJ-
XOfl K pacyeTy KOHCTPYKINi IPONETHBIX CTPOEHMI
MOCTOB Ha BBICOKOCKOPOCTHbIEC AMHAMMYECKHME Ha-
rpyskn // BecTHMK TpaX[JaHCKMX WH)KeHepoB. 2024.
Ne 4 (105). C. 44-54.

Kniouesvle cnoéa: KOHCTPYKUuMU IPONETHBIX CTpPOe-
HUIL, [UHAMUYECKMII PacyeT, MaTeMaTIyecKas MOJIeIb.

Bompoc mocTpoeHns camolt 61M3KOi K peaTbHOCTI
MaTeMaTUYEeCKOV MOJENM CUCTEMbI KOHCTPYKILIMIA IIPO-
JIETHBIX CTPOEHMI U BBICOKOCKOPOCTHOTO IOfIBVKHOTO
COCTaBa fAB/IACTCA OFHUM M3 HaMaKTyaJIbHEIINX B cde-
pe pacyera, MPOEKTUPOBAHMA U BO3BEJEHUS >KETE3HO-
TOPOXXHBIX MOCTOB. PaboTa IOCBALIeHA MCCTIENOBAHIIO
ITMHAMMYECKOTO IIOBENEHNSA KOHCTPYKLMI IIPOIETHBIX
CTpOEHMii B YCTOBUAX BBICOKOCKOPOCTHOTO JBVDKEHIS.
ONeMeHTbl KOHCTPYKIUM M Pelbca MOREIUPYIOTCA Me-
TOZOM KOHEYHBIX 37IEMEHTOB CTEP)KHEBBIMYU KOHEUHBIMI
aneMeHTamy. Pacyer IpoBeieH MPAMbBIM AVHAMUYECKIM
AHA/IM30M B JIMHEHOI TOCTAHOBKE C IIPMMEHEHMEM -
HaMMYECKOTO y3/10BOro Harpyxkenus. Ilo pesymbTaTam
TOTyYeHbl 3aBMCUMMOCTY HaMOONbIIErO BePTUKATBLHOTO
TMHAMMIYECKOTO IepeMeleHNA OT BPEMEHN A PasHON
CKOPOCTH JIBVYDKEHVA TPAHCIIOPTHOTO CPEfCTBA I Pa3HBIX
COCPEIOTOYEHHDBIX MOJIBUYKHBIX CUJI. Pe3ynbTaThl moOKa-
3a/IM BO3MOKHOCTD NIPUHATHUA TeKyleit 3D-mopenn ans
oIpefieieHNA MHAMMYECKOTO OTKIMKA KOHCTPYKIIMIA
TIPONIETHBIX CTPOEHMUIA TIPU BO3JEMCTBUM COCPENOTOYEH-
HBIX TTIOfIBVKHBIX CHIL.

Tabmn.: 2. Vin.: 8. bubmuorp.: 21 HasB.

Loktev A. A., Barakat A. A modern approach to
calculation of bridge span structures for high-speed
dynamic loads. Vestnik grazhdanskikh inzhenerov -
Bulletin of Civil Engineers, 2024, no. 4 (105), pp. 44-54.

Keywords:  span  structures’  deigns, dynamic
calculation, mathematical model.

The issue of building the closest to reality mathematical
model of a system of superstructures and high-speed
trains is one of the most pressing topics in the field of
calculation, design and construction of railway bridges.
This work is devoted to the study of the dynamic behavior
of superstructures under conditions of high-speed
traffic. Structural and rail elements are simulated using
the finite element method with rod finite elements. The
calculation was carried out by direct dynamic analysis
in a linear formulation using dynamic nodal loading.
Based on the results, there were obtained the dependences
of the largest vertical dynamic displacement on time
for different vehicle speeds and different concentrated
moving forces. The results show the possibility of adopting
the current 3D model to determine the dynamic response
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of superstructures under the influence of concentrated
moving forces.

YIK 624.01
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Kydobaes M. K. ViccmemoBaHye IPOHUIAeMOCTH
30HBI KOHTAKTa «0eTOH-TUAPOLINOHKA» A 3arIy-
O/IeHHBIX KOHCTPYKIMIT // BeCTHMK Ipa’kmaHCKMX WH-
»xeHepoB. 2024. Ne 4 (105). C. 55-61.

Kniouesvie cnosa: mepsuyHas 3amuta, [IBX ruppo-
LITTIOHKY, CTPOUTE/IbHBIC LIBBI, BOLOHETIPOHNUIIAEMOCTb.

[TpoBeneH aHanM3 HOPMATUBHBIX  JIOKYMEHTOB
1 VIMEIOLIMXCSA MCCIENOBAHMIA, OMUCHIBAIOIIMX IIpMMe-
HEHMe TUAPOM3O/IALMOHHBIX Hpodueit 13 mmacTudu-
nyposanHoro IIBX (rugpommnonkm) mpu repMeTusanm
CTPOUTE/IBPHBIX IIBOB MOHOJMTHBIX >Ke1€300eTOHHBIX
KOHCTpyKuuii. IlpousBemeH aHanmmM3 SMIMPUYECKON
dbopMynbl 1A ompefieNieHNsA BOLOHEIPOHMUIIAEMOCTH
y3/I0B. BpIlonHeHAa OLEHKa BOJIOHEIIPOHMIIAEMOCTH
KOHTaKTHOJ 30HBI «0eTOH-TMAPOIINOHKA». JKCIIepu-
MEHTA/IbHO TIONTBEPXK/ICHO BIMAHME CBOICTB 6eTo-
Ha Ha BOJOHENPOHUIIAEMOCTb CTPOMTENbHBIX IIBOB C
IIBX rugpoummnonkamu. IIponssefiena oLeHKa BAMAHUA
HaIIpsDKEHHO-Te(OPMUPOBAHHOIO COCTOAHUA TUPOIL-
TTOHOK HAa BOJIOHETIPOHUIIAEMOCTD IIBOB.

Tabm.: 1. Vin.: 6. Bubnuorp.: 14 Ha3s.

Kudobaev M. K. Study of permeability of the
«concrete—waterstop»  contact zone for buried
structures. Vestnik grazhdanskikh inzhenerov — Bulletin of
Civil Engineers, 2024, no. 4 (105), pp. 55-61.

Keywords: primary protection, PVC waterstops,
construction joints, water resistance.

The article presents the results of the analysis of
normative documents and available studies describing
the use of waterproofing profiles made of plasticized PVC
(waterstops) for sealing construction joints of monolithic
reinforced concrete structures. The empirical formula for
assessing the water resistance of joints has been analyzed.
The water resistance of the «concrete—waterstop»contact
zone has been evaluated. The influence of concrete
properties on water resistance of construction joints with
PVC waterstops has been experimentally confirmed. The
influence of the stress-strain state of waterstops on the
water resistance of joints has been evaluated.

YIK 691; 699.8
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Mameeesa JI. 10., Kocmpuxun M. I1., Tapacosa E. E.,
Bosnaxosckuii A. I1., Heseposckas A. 0., Omeanko K. A.
3amuTHbIe KOMIIO3UTHI HA OCHOBE MOAMQUIMPOBAH-
HOro 2D-rpadeHOM 3MOKCHAHOTO OnMromMepa s TA-
JKeTIOro TUAPOTeXHIUIecKoro 6eToHa // BecTHuk rpax-
TaHCKMX MHKeHepoB. 2024. Ne 4 (105). C. 62-69.

Kniouesoie cnosa: TsoKenblit 6€TOH, BOJOIOTIOLIEHAE,
MOPO30CTOMKOCTb, MPOYHOCTD, 3aIIUTHOE IIOKPBITHUE,
TIO/IMMEPHBII KOMTIO3UT, STOKCUHAA CMOJIA, YTJICPOJ-
HBIIl HAHOMOAMUKATOP.

[IpencTaBneHsl pe3ynbTaThl MCCIEHOBAHNA CBOVICTB
3aIUTHBIX TIO/IMIMEPHBIX KOMIIO3UTOB Ha OCHOBE SIOK-
cupnoit cmonbl I/1-20 ¢ mo6aBKOIl YITIEpPOTHOTO HAHO-
mMopuduxatopa 2D-rpadeHa u OTBepaUTENs TPUITUTIEH-
TeTpamMuHa. VIccmemoBaHbl XapaKTepUCTUKN 3aLUTHBIX
MOJIMMEPHBIX KOMIIO3UTOB: BIMsHME Momuduxaropa
2D-rpadena Ha BS3KOCTb SMOKCUHOTO OJIMTOMEpa, Ha
MPOYHOCTDb TIPY YAape OTBEPXKAEHHOTo IOKpbITHA. Vc-
C/IeZIOBAHO BIMsIHME TIOKPBITUI HA XapaKTEPUCTUKU OT-
JINYAIOIUXCA MO IUIOTHOCTU JBYX COCTaBOB TSDKENTBIX
6eToHOB. IloKa3aHO TMONIOKUTENIBHOE BJIUSHNUE 3ITOK-
CUJHBIX 3alUTHBIX IIOKPBITUMII Ha BOJOIOITIOLIEHME,
MOPO3OCTONKOCTD ¥ MPOYHOCTD TIPM CKATUU THAKETBIX
LIeMCHTHBIX 0eTOHOB. JI0Ka3aHO, YTO /I yMEHbLICHNH
Bogporioryiomenysi  Mopudumposanusie 2D-rpaderHom
3MOKCHU/HbIE KOMIIO3UTHI 60/1ee 3P PEeKTUBHBL, YeM HEMO-
IULMpOBaHHbIE.

Tabm.: 2. Vin.: 1. Bubnmorp.: 13 Hass.

Matveeva L. Yu., Kostrikin M. P, Tarasova E. E.,
Voznyakovsky A. P, Neverovskaya A. Yu., Otvalko ]. A.
Protective composites based on an epoxy oligomer
modified with 2D graphene for heavy hydraulic
concrete. Vestnik grazhdanskikh inzhenerov - Bulletin of
Civil Engineers, 2024, no. 4 (105), pp. 62-69.

Keywords: heavy concrete, water absorption, frost
resistance, strength, protective coating, polymer
composite, epoxy resin, carbon nanomodifier.

The paper presents the results of study of the
properties of protective polymer composites based on
ED-20 epoxy resin with the addition of 2D-graphene
carbon nanomodifier and triethylenetetramine hardener.
Characteristics of protective polymer composites were
studied, namely, the effect of the 2D graphene modifier
on the viscosity of the epoxy oligomer and on the impact
strength of the cured coating. There was investigated the
effect of coatings on the performance of 2 compositions
of heavy concrete differing in density. The positive effect
of epoxy protective coatings on water absorption, frost
resistance and compressive strength of heavy cement
concretes is shown. 2D-graphene 2D graphene modified
epoxy composites have been shown to be more effective
than unmodified ones for reducing water absorption.
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Kopreesa E. A., Ascioxesuu A. I1., J/lemenxo []. I Bo-
MOKHUCTBI GuabTp U 3P PEeKTMBHOCTD €ro NMCIONb-
30BaHUA IpM QWIBTPANMM CTOYHBIX Bop // BecTHmk
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Pechepamei

Kmiouesvte cnosa: BOMOKHUCTDI GUILTP, HOMUMEPEIL,
CTOYHBIE BOJIbI, HePTEIPONYKTHI, PUIBTpaLiMAL

Henoporocrostiyue u 9 pekTrBHbIE METOIbI OUNCT-
KM CTOYHBIX BOJ, SABJ/IAIOTCA OFHON M3 aKTYya/lbHBIX 3a-
Iad COBPEMEHHOCTU. B JJaHHOI cTaTbe MCCIEOBATACh
BO3MO>XHOCTb IIPMMEHEHM MOMMMEPHBIX BOTOKHUCTHIX
MaTepuaoB JIIA yaleHus 9acTul, pasMepom 0 20 MKM
73 CTOYHBIX BOJI. BBIIO ITOKa3aHO, YTO BOIOKHICTBIE I10-
JIMMepHbIe MaTepuasbl 0071aaloT BLICOKON 3PP eKTUBHO-
CTBIO U TIPY 3TOM He TpebyIoT 60/bInX 3aTpaT. B pamkax
MICCTIEJOBAHNs U3ydeHa CTPYKTypa BOIOKHMCTOTO Mare-
puana 3 MONNUITPOIIIIEHA U TIONIMATIUIEHA, & TAK)XXe BO3-
MOXXHOCTD €TO IIPUMEHEHUA B KadeCTBe (PUIbTPALIMOH-
HOTO MaTepyaja Ipy OYUCTKe HeTeComep>KallxX CTOY-
HpIxX Bof,. Ilomydennple pesynbTaTel CBUIETENLCTBYIOT O
MIOTEHIMAIEe TIO/IMMEPHBIX BOJIOKHMCTBIX MAaTepUanIoB
M OTKpPbIBAIOT HOBbIE ITEPCHEKTUBBDI J/Is] YCOBEPIIEHCTBO-
BaHMA TEXHOMOTUI OYMCTKY CTOYHBIX BOJ.

Vin.: 11. bubmmorp.: 16 Hass.

Korneeva E. A., Avsuykevich A. P, Letenko D. G.
Fibrous filter and efficiency of using it in wastewater
filtration. Vestnik grazhdanskikh inzhenerov - Bulletin of
Civil Engineers, 2024, no. 4 (105), pp. 70-79.

Keywords:  fibrous filter, polymers,
petroleum products, filtration.

Inexpensive and effective methods of wastewater
treatment are one of the urgent challenges of our time. The
paper considers the possibility of using polymeric fibrous
materials to remove from wastewater particles 20 pum in
size. Fibrous polymeric materials are shown to be highly
effective while being inexpensive. Within the frames of the
study, there has been investigated the structure of fibrous
material made of polypropylene and polyethylene, as well
as the possibility of applying it as a filtration material in the
treatment of oily wastewater. The results obtained indicate
the potential of polymer fibrous materials and open
up new prospects for improving wastewater treatment
technologies.

wastewater,

YIK 656.086
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Ilempos A. U., Eemiokos C. A. Cmeumpuxa muc-
MONb30BaHNA MHGPOPMALNOHHO-IHTPOIUITHOTO IIOf-
XOfla MpM OPraHu3auyyl ¥ YNPaBIeHNH TOPOFCKIMM
cucreMamMu obecredeHns 6e30IMACHOCTH JOPOXKHOTO
BBYCKeHNA // BecTHUK Tpa)KaHCKMX MHXeHepoB. 2024,
Ne 4 (105). C. 80-88.

Kmiouesvie cnosa: 6e30IacHOCTb JOPOXKHOTO IBMKE-
HUA, CTPYKTYPa, CTPYKTYPHasA OPraHM30BaHHOCTb, OTHO-
cutenbHaA suTpormA, CeBepo-3amangHblil ¢eepanbHbIi
OKpYT, TOpofia.

CeromHsa yXe OUYEBUJHA C/IOKHOCTb JOCTVKEHUSA
IeneBbIX ycTaHOBOK Crpareruy 6e30mMacHOCTH  JO-

poxnoro pswkenust (bIIJ1) Poccuiickoit Depeparym.
B manHOII cTaThe IpefCTaB/IeH HOBBIN KOHLENTYalbHbIN
B3I/ Ha mpobmemaruky obecnevenus BJIJI. Ilpuse-
IeH MHPOPMAIMOHHO-9HTPONMITHBI [OAXON B yCTa-
HOBJICHVMM YHMKA/IbHOW CIelM(UKM TOPOLCKMX WM pe-
rmoHanbHbIX cucteM obecneuennsa BJIII. Ero ocHoBoil
ABNIAETCA CTPYKTYPHBIVI aHa/M3 U BbBIABIEHUE KPUTU-
YeCKUX 3BEHbEB Ipolecca (HOpMUPOBAHNS HOPOXKHOI
aBapmitHoctu. llpoananusupoBana crenudnxa CTpyk-
TYpPBI CUCTEMHBIX IIPOLIecCOB GOPMUPOBAHNA TOPOKHO-
TPAHCIIOPTHOI aBapUITHOCTM B TOPOAaX—aJMUHUCTPA-
TUBHBIX LieHTpax perumoHoB CeBepo-3amagHoro ¢eme-
panbHOTO OKpyTa. PesymbraThl MccmefoBaHmsa OTKPHIBA-
0T HOBOE TeOPETIYeCKOe HAIIPaBJICHIE B UCCIEIOBAHUN
po6iem obecrieuenust B/
Ta6m.: 3. Vin.: 5. Bubnnorp.: 10 Hass.

Petrov A. I, Evtyukov S. A. The specifics of using the
information-entropy approach in the organization and
management of urban road traffic safety systems. Vestnik
grazhdanskikh inzhenerov — Bulletin of Civil Engineers, 2024,
no. 4 (105), pp. 80-88.

Keywords: road traffic safety, structure, structural
organization, relative entropy, North-Western Federal
District, cities.

Today, the difficulty of achieving the targets of the Road
Traffic Safety Strategy (RTS) of the Russian Federation
has already become evident. This paper presents a new
conceptual view on the problem of providing the road
traffic safety. The authors demonstrate an information-
entropic approach in establishing the unique specificity
of urban or regional road traffic safety systems. This
approach is based on structural analysis and identification
of critical links in the process of road accident formation.
The specificity of the structure of system processes of road
traffic accident formation in the cities-administrative
centers of the Northwestern Federal District is analyzed.
The results of the research open a new theoretical direction
in the study of problems of providing road traffic safety.
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Bnaxenxosa T. A. ®akTOpHI N TEHAEHIUN BOCCTA-
HOB/IEHVA Y PasBUTHUA PbIHKA aBTOCEPBUCHBIX YCIYT //
BecTHuk rpaxzaHcKmx wumxeHepon. 2024. Ne 4 (105).
C. 89-96.

Kntouesvie cno6a: pbIHOK aBTOCEPBUCHBIX YCITYT, aBTO-
cepBuchl, gunepckue neHTpel, CTO, paxTops! BiuaHuA,
TEHJIEHIIU .

PaccmoTpeHsl (akTOpbl BAMSAHUS U TEHAEHLMM IO
BOCCTAQHOBJICHMIO ¥ Pa3BUTUIO PBIHKA ABTOCEPBUCHBIX
yenyr. IIpuBenens! pesynbratel PEST-ananmsa u panxn-
poBaHust GakTOPOB MO 3HAUMMOCTY BJIMSHUSA, OIUCAHA
€T0 HAIIPaBJICHHOCTb. BBIABICHBI OCHOBHBIE TEH/CHIIVIN
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BOCCTAQHOBJIEHMsI VM PAasBUTUSI PbIHKA aBTOCEPBUCHBIX
YCIIYT, 4TO IIO3BONIUT YYACTHUKAM PBIHKA OIPELEIUTh
CTpATeruio M TAKTUKY MPO(dEeCCUOHANBHON [esATEe/NIbHO-
CTH.

Ta6m.: 1. bubmuorp.: 18 Ha3s.

Blazhenkova T. A. Factors and trends in the recovery
and development of the car service market. Vestnik
grazhdanskikh inzhenerov- Bulletin of Civil Engineers,
2024, no. 4 (105), pp. 89-96.

Keywords: car service market, car service centers,
dealerships, technical service station, factors of influence,
trends.

The article is aimed at assessing the factors of
influence, as well as identifying trends in the recovery
and development of the car service market. The article
presents the result of the PEST analysis and ranking of
factors by the significance of influence, and describes
the direction of their influence. The main trends in the
recovery and development of the car service market have
been identified, which will allow market participants to
determine the strategy and tactics of professional activities.
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Menvwuxosa T. B., Tymvieun A. I. DKcHepTHBI
MOAXON K oLeHKe (paKTOPOB BIVMAHNA HA YIpaBIeHNe
undpactpykrypusim npoekrom «Cankt-IlerepGypr-
Maroxkca» // BecTHUK TpaKlaHCKUX MH)KeHepoB. 2024.
Ne 4 (105). C. 97-106.

Kmiouesvie cnosa: uHQPacTpyKTypHDI IIPOEKT, pas-
BUTUE TEPPUTOPUN, 3SKCIIEPTHO-aHAIUTUYECKME IIPO-
LieZypbl, OLlEHOYHbIE IIKa/Ibl, METOJ aHA/IM3a MepapXuii,
SHTPOIMIIHDIN aHA/INS.

B uccregoBanuy Ha npuMepe IVIAHUPYEMOTO K pea-
7m3anmy NHPPacTPyKTYPHOTO IIPOEKTa IMHEITHOTO 00b-
eKTa «ABTOMOOM/IbHAS OPOra PeriOHaIbHOrO 3HAYCHIIA
«Cankr-Ilerepbypr—-MaTokca» — IpemjiaraeTcsi IyTeM
IIPUMEHEHVA PAJia SKCIIePTHO-aHAIMTUYECKIX IIPOLIERyP
OLIeHNTD (PaKTOPBI, OKA3bIBAIOLIIE CYLIeCTBEHHOE BIIVsA-
HJe Ha IIPUHATHE COOTBETCTBYIOLIVX YIIPaBIE€HYECKMX
petennit. [laHHple (paKTOPBI 110 CBOEMY IIPOMCXOXKIE-

HUIO U COIEPIKaHMUIO OTHOCATCA K PA3IMYHDBIM acIeKTaM
TEPPUTOPUATIBHOTO Pa3BUTHUA: COLMATBHBIM, SKOHOMI-
YECKMM, 39KOJOTMYECKMM, TEXHOTOTUYECKMM, TeOTIONN-
THYECKUM, a TAKOKe YYUTBIBAOLINM BOIIPOCH 0e30IIacHO-
ctu. B Xoze MccmeoBaHMA MCNONb30BANINCh U TTOCTIENO-
BaTeNbHO 06pabaThIBaNICh YUCIEHHO-BepOanbHasA MIKa-
na XappMHITOHA, IIKa/IbI CYMMapHBIX OLleHOK JlaiikepTa,
MeTox aHamm3a nepapxuit CaaTu ¥ METOZ SHTPOIUITHOTO
anazmsa. Ha BbICOKOM ypOBHE COITaCOBaHHOCTM 3KC-
HEPTHBIX CYXX[EHWUII BbIABICHBI KIIOUYEBble (PAKTOPHL,
KOTOpBIE MOTYT OKa3aTh CYLIeCTBEHHOE B/IMAHNE Ha ITPY-
HATHE yTIPaBJIeHYeCKUX PELIEHNI, CBA3aHHBIX C peanusa-
1yell JaHHOTO MHPPACTPYKTYPHOTO IPOEKTA.
Tabm.: 6. Bubnuorp.: 17 Ha3s.

Menshikova T. V., Tutygin A. G. An expert approach to
assessing the factors of influence on the management
of the «St. Petersburg-Matoxa» infrastructure project.
Vestnik grazhdanskikh inzhenerov- Bulletin of Civil
Engineers, 2024, no. 4 (105), pp. 97-106.

Keywords: infrastructure project, territory
development, expert-analytical procedures, evaluation
scales, hierarchy analysis method, entropy analysis.

Using as an example the planned infrastructure
project «Linear object of regional significance «Highway
of regional significance «St. Petersburg—Matoxa», the
authors propose by applying a number of expert analytical
procedures to assess the factors that have a significant
impact on the adoption of appropriate management
decisions. These factors, by their origin and content,
relate to various aspects of territorial development,
such as social, economic, environmental, technological,
geopolitical aspects, as well as the ones taking into account
security issues. In the course of the study, Harrington's
numerical-verbal scale, Likert summative rating scales,
Saaty hierarchy analysis method and entropy analysis
method were used and processed sequentially. At a high
level of consistency of expert judgments, there have been
identified key factors that can have a significant impact on
management decisions related to the implementation of
this infrastructure project.



