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Openvckas O. B. 3penblit ¥ MO3THUIT KIaCCUIIU3M
B apxutektype Himknero HoBropoga xonma XVIII -
nepBoii monoBuHbI XIX Beka // BeCTHMK IpaXTaHCKMX
MHXeHepoB. 2024. Ne 3 (104). C. 5-15.

Kntouesvie crosa: cTUIb, KIACCULIM3M, aMIIUp, apXu-
TekTypa, Hiokanit Hosropop.

[IpencraBmeH KpaTKMil —aHaIUTU9eCKUiT  0630p
JICTOPUKO-apXUTEKTYPHOTO PEerMOHAa/TIbHOTO HAaC/IeaVis
koHIa XVIII — mepBoit nonoBuHbl XIX BB. Ha IpuMepe
Hwmxnero Hosropopa. ITokasaHbl 0cCOOEHHOCTN HIDKe-
TOPOJICKOTO K/IacCUIM3Ma, KOTOpble HANIIM OTpaKeHle
B KOHKPETHBIX apXMUTEeKTYPHBIX IIPON3BeJJeHNAX TOpofa:
XKVIIBIX, OOI[eCTBEHHBIX I KY/IbTOBBIX 3jaHusAX. CocTaB-
JTeHa oOIass KapTMHA 3TIOXM PYCCKOTO KTAacCHUIM3Ma Ha
IpuMepe YHUKAaIbHBIX, 3HAKOBBIX OOBEKTOB KYNBTyp-
Horo Hacnenuss HiokHero HoBropopa. O6beKTbI, OTHO-
cammecs K psAioBoit GOHOBON 3acTpoiike, Ha IIpUMepe
00pasIoBBIX IPOEKTOB B JAHHOII CTaTbe He pacCMaTpi-
BalOTCA. APXUTEKTypa 3JaHUI KIacCULIUCTIYIECKOI Ha-
NIPaB/IEHHOCT! B HECTOMMNYHBIX MICTOPMYECKMX TOpPOJax
Poccyn sABnseTca HeoTbeMIeMOI COCTaBIAMOLIEN Xy/I0-
JKECTBEHHOII OTeUeCTBEHHOI KYIbTYphl U oboramaer
CBOeOOpasHbIIl MOMUCTWINCTUYECKNIT OOMNMK ApeBHETo
ropogia [ToBomxps.

Vin.: 12. bubmmorp.: 11 HasB.

Orelskaya O. V. Mature and late classicism in the
architecture of Nizhny Novgorod in the late XVIII -
the first half of the XIX century. Vestnik grazhdanskikh
inzhenerov — Bulletin of Civil Engineers, 2024, no. 3 (104),
pp. 5-15.

Keywords: style, classicism, empire architecture,
architecture, Nizhny Novgorod.

The article presents a brief analytical review of the
historical and architectural regional heritage of the late
XVIII - the first half of the XIX century on the example
of Nizhny Novgorod. The author shows the features
of Nizhny Novgorod classicism which are reflected
in specific architectural designs such as residential,
public and religious buildings. A general picture of the
Russian classicism era is drawn up on the example of
unique, iconic objects of the cultural heritage of Nizhny
Novgorod. As for the objects belonging to the ordinary
background city development, they are not considered
on the example of exemplary projects. The architecture

of buildings of classicist orientation located in non-
metropolitan historical cities of Russia is an integral
component of artistic national culture and enriches the
peculiar polystylistic appearance of the ancient city of the
Volga region.
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Cy66omun O. C. IIpaBocmaBHble xpambl Ky6anm
B KOHTEKCTe MCTOPUKO-apXUTEeKTYPHOTO (HpopMIpoOBa-
HIS HocerleHnii // BeCTHUK I'pa>kTaHCKMX MH)XXEHEpOB.
2024. Ne 3 (104). C. 16-24.

Kntouesvle cnosa: mpaBoclIaBHBI XpaM, IOCeTeHMe,
MICTOPUKO-apXUTEKTYPHBII1 acIeKT, CTPYKTypa.

[TpoBesieH NCTOPUKO-apXUTEKTYPHBII aHA/INU3 IIPaBO-
CTaBHBIX XpaMoB Ky0aHI B KOHTeKCTe KOMITO3HI[VIOHHOI!
opraHmsauy npocTpaHcTBa. OcBelljeHbl OCHOBHbIE BOII-
POCHI 06BEMHO-TITAHNPOBOYHOTO PellleHNIsI JaHHBIX 00'b-
eKTOB B ICTOPUYECKIIX IT0CeIeHIAX perioHa. VnmocTpa-
TUBHAA 4YacTb KaK CJe[CTBUe BU3ya/lu3alil, OTBeYalo-
as LieJleBOMY Ha3HAUEHVIO MCCIefOBaHMs, HAIATHO
TOIOIHAET U pasbACHAST TeKCTOBOI MaTepuana. OTMe-
4YeHO, YTO TIPaBOC/TaBHbIE XPaMBbl SBJISIOTCS OecCIieHHBIM
KY/IbTYPHBIM IIOTEHLIAJIOM, OIIpefe/dolM JyXOBHYIO
crienuduky KybOaHM, COXpaHSOIMM peTHOHAIBHYIO
UJIEHTVYHOCTb Y TeHEeTHYeCKYIo MaMATDb IIpeflIecTBYI0-
VX TOKOJIeHWIT. AKIIEHTHpYeTcsl 0coboe BHIMaHNUe Ha
obecrieyeHre COXpaHHOCTY 06BEKTOB KYTLTOBOTO 30/I4e-
CTBa KaK 3HAYMMOTO (haKTOpa, CO3/AIOIIEro Cpemy >KI3-
HeJleATe/IbHOCTIL.

Vin.: 6. bubnmuorp.: 17 HasB.

Subbotin O. S. Orthodox churches of Kuban in the
context of historical and architectural formation of
settlements. Vestnik grazhdanskikh inzhenerov — Bulletin of
Civil Engineers, 2024, no. 3 (104), pp. 16-24.

Keywords: Orthodox temple, settlement, historical and
architectural aspect, structure.

The article presents the results of historical and
architectural analysis of Orthodox temples of Kuban in
the context of the compositional organization of space.
The author highlights the main issues of spatial planning
solution of these objects in historical settlements of the
region. The illustrative part, as a result of visualization,
meeting the intended purpose of the study, visually
complements and clarifies the textual material. It is noted
that the Orthodox temples are an invaluable cultural
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potential determining the spiritual specificity of Kuban,
preserving the regional identity and genetic memory
of previous generations. Special attention is paid to
the preservation of religious architecture objects as a
significant factor that creates the living environment.

YK 624.072.2.014.2-415:624.014
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Benwiti I V. K pacyeTy ycTOMYMBOCTH 37IeMEHTOB
CTATbHBIX KOHCTPYKIUII ¢ JedeKTaMM M MOBpexpe-
HMAMK // BecTHUK TpaX[JaHCKIUX WH>XXeHepoB. 2024.
Ne 3 (104). C. 25-35.

Kniouesvie cnosa: mpepienbHble COCTOAHMUA, OOIas
YCTOMYNBOCTD, HedeKThl 1 MOBPEeXJEeHVs, aaToOpUTM
«CeueHne», 4MCTIeHHO-aHATUTIYECKIIT METO],.

[l paspaboTKM MpaKTUIeCKNX peKOMeHfalluil 1o
pacyeTy Ha YCTOMUMBOCTD CTa/IbHBIX 3/1eMEHTOB 3KCIITY-
aTMpyeMbIX KOHCTPYKIMI, MMEMMNX IPOCTPAHCTBEH-
Hble VICKpMBJIEHIE OCU ¥ MeCTHOe IIOBpeX[eHNe, JC-
O/Tb3YeTCsI OBICTPONEeIICTBYION T OOPATHBIN YNCTeHHO-
aHAIMTNYeCKNIT MeTofl. JeoMeTpuyeckas HeNMMHEHOCTb
B BIJle U3TUOHBIX U USTYOHO-KPYTUIBHBIX MepeMelle NIt
CeYeHMIT 3/1eMEHTOB, BIMAKIINX Ha YCUINA, OIpefie-
NSleTCA 10 pesy/lbTaTaM aHATUTUYECKOTO pellleHus Co-
OTBEeTCTBYIOINX AedOpPMalMOHHBIX 3aJad, B KOTOPBIX
¢dusMdeckas HeNMMHEHOCTb 1 MeCTHBle IOBpeX/eHIs
YUUTBIBAIOTCSI COOTBETCTBYIOIIVIMM 3KBVBaJeHTHBIMU
TOTPY>XEeHVSIMI  YIpyroro 6esfedpeKTHOTO 3/1eMeHTa
¢UKTUBHBIMU cumamy. PellleHVe 3afjadyl IIPOBOJVTCS
[0 TIpUpallleHNsIM 3aJaBaeMbIX i-X HedOpMIpPOBaHHBIX
COCTOSTHIII B Haubo/ee HaTpy>XeHHOM JleheKTHOM cede-
HUI C [TAPAMETPOM Emay j = Emax ;i E / Ry, TI0 KOTOpPOMY €
moMompio anroputMa «CedeHue» OIpefiensioTcs ak-
TIYeCK) BOCIPVHIMAIIas 3/IeMEeHTOM CUIa ¥ yIIOM-
HyTble (QUKTUBHbIE. 3aTeM OOpAaTHBIM aHATUTUYECKVIM
pellleHneM YCTaHaBIMBAOTCA KOHI|eBble 3KCIeHTpPICH-
TeThl JelicTByoleil cubl. IIpn ynepskaHuyu KOHIIEBBIX
9KCLIeHTPUCUTETOB MOCTOSHHBIMU II0 MePe POCTA Epyyy
(0,8 = Sy = 4) YCTaHaB/IMBAKTCA MaKCUMa/IbHbIE 3HA-
YeHNS Qgy j U P j; COOTBETCTBYIOLME KOO PULMEHTaM
IOTepU YCTONYMBOCTU IO USTMOHON ¢, U M3IUOHO-
KPYTWIBHOI @), popmam.

Vin.: 2. bubmuorp.: 27 Ha3B.

Belyy G. 1. Calculation of stability of steel
structure elements with defects and damages. Vestnik
grazhdanskikh inzhenerov - Bulletin of Civil Engineers,
2024, no. 3 (104), pp. 25-35.

Keywords: limit states, general stability, defects and
damage, «Section» algorithm, numerical-analytical
method.

A fast inverse numerical-analytical method is used for
the development of practical recommendations for the
stability calculation of steel elements of operating structures

with spatial axis curvature and local damage. Geometrical
nonlinearity in the form of bending and bending-torsion
displacements of element sections affecting the forces
is determined by the results of the analytical solution
of the corresponding deformation problems, in which
the physical nonlinearity and local damage are taken
into account by the corresponding equivalent loading
of an elastic defect-free element with fictitious forces.
The problem is solved by increments of the given i-x
deformed states in the most loaded defective section with
parameter €pqy ; = Emax i £/ R, by which the actual force
and the mentioned fictitious forces are determined using
the algorithm “section”. Then, the end eccentricities of
the acting force are established by an inverse analytical
solution.By keeping the end eccentricities constant as they
BIOW B 7 (0,8 £ B < 4), the maximum values @, ;
and ¢, ; corresponding to the stability loss coefficients for
bending ¢,, and bending-torsion ¢, forms are set.
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Mapxuna I0. []. HampsaskeHHOe COCTOsIHMe HIDK-
Hero mosca TOAKPAHOBO-TIOACTPONIIBHOIN (epMBbI
NpN CTeCHEHHOM KpydyeHmu // BecTHUK IpaXk[aHCKUX
MHXeHepoB. 2024. Ne 3 (104). C. 36-43.

Kntouesvle cnosa: pacueTHas cxeMa, 3aMKHYTOe ceye-
Hlle, YIIpyTas oIopa.

B cooTBeTcTBUM ¢ peKOMeHJALMAMM IO pacyueTy
IOJIKPaHOBO-IIOfICTPOIMIBHOI (hepMBI TIPU KPy4eHUN
YCWINS B HIDKHEM I0sice OIIpefie/IsAIoTCA KaK B OJHOIIPO-
JTleTHOII 6arKe. BKTIoUeH e 971eMEHTOB pellleTKN B paboTy
¢depMbl He yunThiBaeTcs. Llemp mccmemoBaHMss — Kop-
PeKTUpPOBKa MeTOJa IpeBapUTe/IbHOIO pacyeTa HIK-
Hero mnosca Ipyu KpydeHuu. [IpuBefieHbI HeJOCTATKU
IelICTBYIOIETr0 MeTofia OIpefie/leHNs BHYTPeHHUX YCU-
NN B HIDKHEM TIosice pepMbl, TIPeIOKeHBl MeTOMBI X
ollpefie/leHNs C y4eTOM IIOJKpPeIUIAILIero Bos/eiicTBIA
3/IeMeHTOB pelleTkn. [IpoBefileHO cpaBHeHue ycuanii 1
HaIIpsDKEHMI, TOMYYeHHBIX aHA/IUTUYeCKVMU pacyeTa-
ML, YUC/IeHHBIMU JICCTIeOBaHNSIMU VI HATYPHBIM 00cTIe-
moBaHueM. JlaHbl peKOMeHJALUY 110 IIpefiBapUTeIbHOMY
1l IOBEpOYHOMY pacyeTy IO0JKPaHOBO-IOfCTPOIIbHOM

depmbl.
Ta6m.: 3. Vin.: 12. bubnuorp.: 19 Ha3s.

Markina Yu. D. The stressed state of the lower chord
of the crane secondary truss with constrained torsion.
Vestnik grazhdanskikh inzhenerov - Bulletin of Civil
Engineers, 2024, no. 3 (104), pp. 36-43.

Keywords: design scheme, closed section, elastic
support.

In accordance with the recommendations for the
design of crane secondary trusses, torsion forces in the
lower chord are determined as in a single-span beam. The
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inclusion of web elements in the truss is not taken into
consideration. The purpose of the study is improvement
of the method for preliminary calculation of the lower
chord during torsion. The disadvantages of the current
method of determining internal forces in the lower chord
of the truss are given. Methods for determining the forces
taking into consideration the reinforcing effect of the
truss web elements are proposed. The forces and stresses
obtained by analytical calculations, numerical studies and
in-situ inspection are compared. Recommendations for
the preliminary and verification calculation of the crane
secondary truss are given.

YK 620.164:620.179.1
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Casun C. H., Xeeail A. O., ®an Y. ]1., Jle B. 4. Ontu-
MHU3anus BbIOOpa MMANasoHa IMH M3TMOHBIX BOTH
WIS 06CTefoOBaHNA KOHCTPYKIMM IUIMTHOTO TuHa //
BecTHUK TpaX[aHCKUX MH>KeHepoB. 2024. Ne 3 (104).
C. 44-50.

Kniouesvie crosa: M3TMbHbBIe BOMHBI, UAIa30H JUINH
BOJIH, TeOpeTIMIecKoe I 9KCIIepMeHTa/IbHOE JICC/IeloBa-
HIle, KOHCTPYKI VA IVIMTHOTO THIIA.

[IpencraBeHa Touka 3peHNUs Ha MpobneMy obcmemno-
BAHVIA CTPOUTENbHOI KOHCTPYKIVM INTUTHOTO THIIA C JIC-
10/1b30BaHMeM M3TMOHDBIX BOJTH B Pa3/IMYHBIX [alla30HAX
qacToT. IIpoBens TeopeTndeckue 11 SKCIIepiMeHTalbHbIe
VICCTIeTIOBAHIIS, aBTOPHI BRIOpaIN TaKoil AManasoH INH
BOJIH, KOTOPBI IO3BOMIII IIOTY9UTh HAVITY4IIyIO OLleHKY
(UBMKO-MeXaHNYeCKIX XapaKTePUCTUK CTPONUTENbHBIX
MaTepuajoB o6ceyeMbIX KOHCTpykuuit. Ilo gocturay-
TBIM pe3y/IbTaTaM BBIABJIEHbI pealbHble CpaBHUTENTbHbIE
TaHHbBIe O B3aMMOCBA3M CKOPOCTM pacHpOCTpaHeHNs
USTUOHOI BOMHBI U ee J/IMHBL. DTV JaHHBIe TI03BOJIAIOT
clienaTh Oojlee TOUHBIN pacdeT MO OYEBUTHOMY METOLY,
HO OH II0Ka He HaXOJWUT IINPOKOTO TIPYIMeHeHNs B 00CTIe-
TOBaHMY KOHCTPYKIMIT IVIMTHOTO THIIA.

Ta6m.: 1. Vin.: 4. bubmuorp.: 15 Ha3B.

Savin S. N., Khegai A. O., Fan Ch. D., Le V. Tr.
Optimization of bending wave length range selection
for slab-type structure inspection. Vestnik grazhdanskikh
inzhenerov — Bulletin of Civil Engineers, 2024, no. 3 (104),
pp. 44-50.

Keywords: bending waves, wave length range,
theoretical and experimental study, slab-type construction.

The paper presents a point of view on the problem
of inspection of slab-type building structures using
bending waves in different frequency ranges. Having
made theoretical and experimental studies, the authors
have chosen such a range of wavelengths, which allows
obtaining the best assessment of physical and mechanical
characteristics of building materials of the inspected
structures. According to the results achieved, there have

been revealed comparative data regarding the relationship
between the bending wave propagation velocity and its
length. These data allow carrying out a more objective
evaluation according to the obvious method, but it is not
widely used in the inspection of slab-type structures.
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Keawyx A. B. VlccnemoBaHue M3MeHeHUs TpaHy-
JIOMeTPUYIECKOTO COCTaBa MOHO(QPAKINOHHOTO IIec-
YaHOTO TPYHTa IPU B3aMMOelCTBUN C HeQTeIpo-
ByKTamu // BeCTHMK TIpak[aHCKMX MH)XeHepoB. 2024.
Ne 3 (104). C. 51-58.

Kniouesvie cnosa: rpaHynoMeTpyudecKnii COCTaB, MO-
HOQPAKIVOHHBII I1eCOK, HeTeIPOAYKTHI, AU3eNbHOe
TOIINBO, HepTh, GEH3NH, arpernpoBaHIle, AUCIIePIIPO-
BaHIe.

ITpencTaBneHbl pesynbTaThl JMCCIENOBAHNA M3MeHe-
HISI TPaHYIOMeTPUIECKOTO COCTaBa MOHO(PAKI[IOHHO-
TO TIeCIaHOTO TPYHTA IIPU B3aUMOMEIICTBUY C HepTelpo-
IykTaMu. B kadecTBe mccemyeMbIx 06pasIioB MCIIONb-
30BaJICA KBapleBbIl 11eCOK, IpeCTaB/lIeHHbIIl KPYIIHO,
Cpe[iHelt, MeJIKO U TIblJIeBaToil ¢ppakumsaMu. B kadecTBe
He(TeIpOTyKTa IPUMEeHSINCh 6eHsNH A-95, TusenbHoe
TOI/IMBO ¥ TsDKenasi HepTh. OKCHepUMeHTAaTbHO MOf-
TBEPXJIEHO VM3MeHeHle TPaHyTOMeTpPUYeCKOro COCTaBa
[leCYaHBIX TPYHTOB IIpU B3aMMOJIE/ICTBUM C He(Telpo-
IyKTaMu, OOyCTIOBTIEHHOE IIPOIIeCCaMIl arpervpoBaHI
U IMCIepriupoBaHys MUHepaJbHBIX YacTUI. YCTaHOBIIE-
HO, UTO Ha/IN4Ne ¥ MHTEHCUBHOCTh 0003HAYeHHBIX IIPO-
IIeCCOB 3aBUCAT OT BUJa HeTEIIPOAYKTa I MCCIeyeMOll
(bpakIy IecyaHOTo TPYHTA.

Ta6m.: 1. Vin.: 3. bubnuorp.: 19 Hass.

Kvashuk A. V. Study of changes in the granulometric
composition of monofractionalsandysoilininteraction
with petroleum products. Vestnik grazhdanskikh
inzhenerov — Bulletin of Civil Engineers, 2024, no. 3 (104),
pp- 51-58.

Keywords: granulometric composition, monofractional
sandy soil, petroleum products, diesel fuel, oil, petrol,
aggregation, dispergation.

The paper presents the results of the research
of changes in the granulometric composition of
monofractional sandy soil in interaction with petroleum
products. Quartz sand represented by coarse, medium,
fine and pulverised fractions was used as the investigated
samples. The petroleum products used were A95 petrol,
diesel and heavy oil. The change of the granulometric
composition of sandy soils at interaction with oil products
caused by the processes of aggregation and dispersion of
mineral particles has been experimentally confirmed. It
has been established that the occurrence and intensity of
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these processes are contingent upon the type of petroleum
product and the specific fraction of sandy soil.

YK 625.851

DOI 10.23968/1999-5571-2024-21-3-59-70

Agpanacenxo A. A., Auesuu II. II., Koponuux A. B.
AHanmuTuyeckuii 0630p MeTOJOB CTaGWIM3alMy ac-
¢anbTo6eTOHHBIX cMeceil ¢ MOBBIIIEHHBIM COfepXKa-
HIeM BsDKymIero // BecTHUK rpa/JaHCKVX VIH>KeHEPOB.
2024. Ne 3 (104). C. 59-70.

Knrouesvie cnosa: achanprobeToH, BOTOKHA, LIeJITIO-
71033, TPaHyJIbL.

PaccmoTpeHa mpo6reMaTuKa MUCIIONb30BaHMS pas-
HOOOpasHbIX BUTOB BOJIOKOH B acdanbTo6e TOHHBIX CMe-
CSIX C TIOBBIIIEHHBIM COflepyKaHleM BSDKYIIIeTo, ¢ 0COOBIM
aKI[eHTOM Ha aHa/y3e I[e/UTI0IO3HBIX BOIOKOH J TPaHyTL,
TIOJTy9aeMBbIX Ha MX OCHOBe. VI3yJaoTcs Kak Impenmylie-
CTBa, TaK ¥ HEJOCTATKY IPUMeHeHVsI pas/IMIHbIX TUIIOB
BOJIOKOH, BK/IIOYas UX BINMSHNE HAa TeXHOTOTMYEeCKIie
IIPOIIECCHl U XapaKTePUCTHUKM acambTOOeTOHHBIX CMe-
ceil. Ha ocHOBaHMNM TIpOBeleHHOTO aHajM3a Ipefyiara-
eTcs cTparerus paspaboTKy cOOCTBEHHON BOTIOKHUCTO
To6aBKM Ha OCHOBE MECTHOT'O ChIPbsl. DTO MepBbIi IIar K
YIy4IIeHUI0 TeXHUYECKUX MapaMeTpoB acanbTobeToH-
HBIX CMecell ¥ CHVYDKEHMIO X ITPOM3BOJICTBEHHBIX 3aTpaT.

Ta6mn.: 2. Vin.: 8. bubnuorp.: 30 Ha3B.

Afanasenko A. A., Yatsevich P P, Koronchik A. V.
Analytical review of methods for stabilizing asphalt
concrete mixtures with increased binder content.
Vestnik grazhdanskikh inzhenerov - Bulletin of Civil
Engineers, 2024, no. 3 (104), pp. 59-70.

Keywords: asphalt concrete, fibers, cellulose, granules.

This article considers the issue of utilizing various
types of fibers in asphalt concrete mixtures with increased
binder content, with a particular focus on the analysis of
cellulose fibers and granules derived from them. Both
the advantages and drawbacks of employing different
fiber types are explored, including their impact on the
technological processes and characteristics of asphalt
concrete mixtures. Based on the analysis carried out
within the study, a strategy for developing a proprietary
fibrous additive based on local raw materials is proposed.
This marks the initial step towards improving the technical
parameters of asphalt concrete mixtures and reducing the
production costs.
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Ianuenxo A. V., Muxaiinos B. A. IleHocTekn106eTOH
¢ MopM(UIUPOBAaHHBIM TMIICOBBIM BSDKYIIMM: CBOII-
CTBa, TeXHOIOTWS 1 IpuMeHeHMe // BeCTHUK Tpax/iaH-
CKIIX UHXXeHepoB. 2024. Ne 3 (104). C. 71-78.

Kniouesvie cnosa: meHocTekno6eToH, MOAMQpUInpo-
BaHHOe TUIICOBOE BsDKYIIee, MLIeIOYHO-KpeMHe3eMHas
KOpposuis, K09 GUIMEeHT pasMsArdeHist, [paHyINpOBaH-
HOe MeHOCTEKIO.

PaccmarpuBaeTcs paspaboTKa HOBOrO KOMIIO3MTHOTO
MaTepHaa JyIsl CTEHOBBIX KOHCTPYKIWIT — IIeHOCTEKJIO-
GeToHa ¢ MOAM(UIMPOBAHHBIM TUIICOBBIM BSDKYIIVM.
IlaHHBI MaTepuas codeTaeT B cebe IpenMyliecTBa Iie-
HOCTeK/Ia 11 GeTOHa, TaKye KaK HU3Kasl yjje/lbHas Macca,
BBICOKasi IIPOYHOCTD, CTOMKOCTh K aTMOC(epHbIM BO3-
[eICTBUAM U 9KOJIOrndeckasi 6e3BpeHOCTD. st ymyd-
IIeHIsI IOJITOBEYHOCTH U TEIIONPOBOJHOCTH MaTepuaa
IpejyIaraeTcsl 3aMeHNUTb L[eMeHT Ha MOAM(UIMpPOBaH-
HOe TMICOBOe BsDKYylee. Takke oOIpefiensieTcss ONTH-
Ma/IbHBIl CIIOCO6 MPUTOTOBNIEHNSI CMeCH ¥ TBepJeHNs
Mateprana. [TokasaHO, YTO IIEHOCTEKTIOOETOH C MOJ-
GUIMPOBAHHBIM TUIICOBBIM BSDKYILMM JMeeT BBICOKMI
KO3 PUIMEHT pasMsArdeHs U He TOfiBEP)KeH IIeJI0YHO-
KpeMHe3eMHOI KOpPpO3NIL.

Ta6m.: 1. Vin.: 4. bubmuorp.: 19 Ha3s.

Panchenko A. 1., Mikhailov V. A. Foam glass concrete
with modified gypsum binder: properties, technology
and application. Vestnik grazhdanskikh inzhenerov -
Bulletin of Civil Engineers, 2024, no. 3 (104), pp. 71-78.

Keywords: foam glass concrete, modified gypsum
binder, alkaline-silica corrosion, softening coefficient,
granulated expanded glass.

The paper considers the development of a new
composite material for wall structures, namely, foam glass
concrete with modified gypsum binder. This material
combines the advantages of cellular glass and concrete,
such as low specific weight, high strength, resistance to
weathering and environmental friendliness. To improve
the durability and thermal conductivity of the material,
it is proposed to replace cement with a modified gypsum
binder. The optimal method of mixture preparation and
hardening of the material is also determined. It is shown
that foam glass concrete with modified gypsum binder
has a high softening coefficient and is not subject to alkali-
silica corrosion.
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Kouapvsany, K. B., Tucnenxo V. H. YncnenHoe mMope-
JTMpPOBaHNe TEIIOBOIO peXMMa YHUKAIbHOTO pobo-
TU3MPOBAHHOIO apXMBa JOKYMEHTOB Ha OyMa)KHBIX
HOCHUTeNAX // BecTHUK IpaXk[aHCKNX MH>XXeHepoB. 2024.
Ne 3 (104). C. 79-87.

Kntouesvie cnosa: Bo3ylHoe OTOIIeHNE, BO3[JyXOpa-
cupepenenne, ANSYS CFX, apxus.

[IpuBOpATCS pe3ynbTaTbl PaGOTHI IO TIOMCKY OITH-
MaJIBHOTO cIIocoba peann3anyiyi BO3YIIHOTO OTOIICHVIST
B ITOMeIIleHV) YHUKAJIBHOTO POOOTUSIPOBAHHOTO apXu-
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Ba JJOKYMEeHTOB Ha 6YMa>KHBIX HOCUTEJIIX BBICOTOI 25 M.
Cy1iecTByIollle MHXXeHepHble MeTOIbl OKa3ajlCh He-
IIPYMEHUMBI [JI pacyeTa BO3JlyXopacIipefje/leHI s B II0-
MellleH!! TaKoJl BLICOTBI B YCTIOBMSIX HEM30TEPMUYHOCTI
U CJIOXKHOJI FeOMeTpUY ITOMellleHMs, [I03TOMY JJISl pellle-
HIA IOCTAB/ICHHOI! 3a/Jauyl IPUMEeHIOCh YNC/IeHHOe MO-
IennpoBaHue B MporpaMMHOM KoMitekce ANSYS CEX.
B pesynbTaTe IpoBe[JeHHbIX YMC/IEHHBIX PacyeTOB IIOJTY-
4YeHO IIpeficTaB/IeHNe O paclipelle/IeHI ) 3HaYeHNII TeMIIe-
paTypBl Bo BceM 06beMe roMeleHVst. Ha ocHoBaHMM mo-
JTydeHHBIX JaHHBIX BBIOpAH CIIOCO0 MOfjadM TeIIOTo BO3-
IyXa, ollpelle/ieHbl IapaMeTpbl IPUTOYHBIX YCTPOICTB,
[I03BOJIAIONINE HOTYYUTDh Pe3y/IbTaT, OTBEYAIOLINI Tpe-
60BaHVM TeXHIIECKOTO 3a/[aHII.
Vin.: 6. bubnuorp.: 15 HasB.

Kochariantc K. V., Tislenko I. N. Numerical simulation
of the thermal regime of a unique robotic archive of
paper documents. Vestnik grazhdanskikh inzhenerov -
Bulletin of Civil Engineers, 2024, no. 3 (104), pp. 79-87.

Keywords: air heating, air distribution, ANSYS CFX
software package, paper archive.

The article presents the results of the work on the
search for the optimal method of air heating in the
premise of a unique robotic paper archive with a height of
25 m. The currently used engineering calculation methods
turned out to be inapplicable for calculating the air
distribution in the premise of such height characterized
with non-isothermicity and complex geometry, therefore,
numerical modeling in the ANSYS CFX software package
was used to solve the problem. As a result of numerical
calculations, there was obtained an idea of temperature
value distribution in the entire volume of the premise.
Based on the data obtained, a method of supplying warm
air was selected, the parameters of the supply devices were
determined, allowing obtaining a result that meets the
requirements of the technical specification.
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Kynukosa K. A., Venamves A. A. OnjeHKa BIMAHUSA
MOTIepeYHOTO cedeHM: pebpa 3D-reopelmeTky Ha 3a-
KIMHKY KaMeHHOro MaTepmana// BecTHUK rpakiaH-
CKVIX MH>XKeHepoB. 2024. Ne 3 (104). C. 88-94.

Kmouesvie cnosa: apdext apmmpoBaHus, KoHPuUrypa-
IV TeOPelIeTKI, 3aK/INHKA, «39(PeKT IINTEI».

IIpencraBiieHbl pesyabTaTbl UCCIEOBAHUIL 110 yCTa-
HOBJIEHVIO ONITVIMA/IbHON (OPMBI ITOMEPETHOTO CeUeHNsI
pebpa 3D-reopenieTky. B xofie nccmenoBaHuii M3y4anoch
IOBefleHMe YacTUIl Ie6GHS B MacCyBe U OIpefe/sIiCh
MexXaHJUecKye XapaKTepUCTUKY 3aK/IMHIBaHUA Hecyllle-
IO OCHOBaHIA. BbINO/IHEH aHa/IN3 IIOCKOTO 1 00beMHO-
TO apMUpPOBaHNs Ha IIOBefleHIle YacTUI] MeOHSI B apMU-
poBaHHOM MaccuBe. Clie/laHbl BBIBOZIBI 110 BIVMSHUIO Teo-

MeTpuu pebpa Ha IpuMeHeHIe 3D-reopeleTKy B Ijebe-

HOYHOM OCHOBaHNM Ha ITOBBIIIEHVe SKCITyaTallIOHHBIX

XapaKTepUCTUK aBTOMOOVIBLHBIX JOPOL. YCTaHOBJIEHO,

9TO Hamboee ONTVMANbHBIMI BapMaHTaMII apMIpPOBa-

HIIA IOPOXKHBIX OfIeXK]] ABJIAIOTCA TeOpeleTKI C COOTHO-

IIeHVeM CTOPOH IIOIIePeYHOTo cedeHus pebpa 1:1 m 1:2.
Ta6m.: 1. Vin.: 5. bubnuorp.: 19 Hass.

Kulikova K. A., Ignatyev A. A. Evaluation of the
influence of the 3D-geogrid rib cross-section on the
wedging of stone material. Vestnik grazhdanskikh
inzhenerov — Bulletin of Civil Engineers, 2024, no. 3 (104),
pp. 88-94.

Keywords: reinforcement effect, geogrid configuration,
wedging, «plate effect».

The paper presents the results of research on
establishing the optimal cross-sectional shape of a 3D
geogrid rib. In the course of research, there was studied
the behavior of crushed stone particles in the array and
the mechanical characteristics of the bearing base wedging
were determined. The influence of flat and volumetric
reinforcement on the behavior of crushed stone particles
in a reinforced array was analyzed. Conclusions were
drawn regarding the influence of rib geometry on the use
of 3D geogrids in crushed stone base on the improving
of highway operational characteristics. It has been
established that the most optimal options for reinforcing
road clothes are geogrids with the ratio of the sides of the
cross-section of the rib 1:1 and 1:2.

YIK 539.3:625.85:519.6+66-963
DOI10.23968/1999-5571-2023-21-3-95-104
HMupynos I. H., On6yn 3. K., Capsunun J]. A. Dopma
dog-bone ac¢anbTo6GeTOHHBIX 06pa3LOB IS VCHbI-
TaHMII Ha NpsAMOe OHOOCHOe pacTsmKeHMe // BecTHMK
TpaXJaHCKUX MHXXeHepoB. 2024. Ne 3 (104). C. 95-104.
Kntouesvie cnosa: acdanprobeToH, obpasen, ofi-
HOOCHOE  pacCTsDKeHMe, UCIIBITaHNe, HaIpsDKeHHO-
IedopMIpPOBaHHOE COCTOSIHNE, paspyIIeHIe.
[TpuBomutcss 0630p cyuecTByIUX ¢opM acdanb-
TO6eTOHHBIX 00pas1oB. [IpoBefleH MX aHAaMM3 Ha COOT-
BeTCTBMe PabOTHI MaTeplana B KOHCTPYKINH TOPOXKHOIL
OfIeX[TBL, a TaK)Ke Ha YI06CTBO M3TOTOBIEHNS U IIPOBejie-
HIIS 9KCIepUMeHTaIbHBIX MCCIeJOBaHUIT MeXaHIIeCKIX
cBoiicTB. [Ipemmoxena ¢popma 06pasIioB /I UCIIBITAHIIS
ac¢ampTobeTOHa IIpY IPSIMOM OfHOOCHOM pacTsDKeHNN,
obecreunBaromas OJHOPOTHOCTD HAIIPSHYKEHHOTO COCTO-
SHMS B pabodeil (KOHTPONMBHOI) 30He I BO3MOXXHOCTb
HOJTyJeHVs TepOpMaIVIOHHBIX XapaKTepMCTUK MaTepria-
JTa ITyTeM HeTOCPeNICTBEHHOTO M3MepeHns. [I7Is1 oljeHKu
PaboTOCIIOCOOHOCTY OCHACTKY, YHOOCTBa IIPOBeNeHNS
VICTIBITaHNI, BBIABIEHVSI HETOCTATKOB M aJleKBaTHOCTH
IpeqTaraeMoit popMbI M3TOTOB/IEHA CepPHSI OIBITHBIX 06-
pasIoB, MPOBeieHbI UCIBITAHMS, [TOKasaBle paboTo-
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CIIOCOOHOCTD KaK OCHACTKI, TaK 11 06pasIioB, paspyliao-
IMXCSI B KOHTPOJIBHOI 30HE [0 OXKIU/IAeMOMY CLieHaPUIO.
Vin.: 10. bubmorp.: 20 HasB.

Shirunov G. N., Opbul E. K., Sarvilin D. A. Dog-bone
shaped asphalt concrete samples for direct uniaxial
tension testing. Vestnik grazhdanskikh inzhenerov -
Bulletin of Civil Engineers, 2024, no. 3 (104), pp. 95-104.

Keywords: asphalt concrete, specimen, uniaxial
tension, testing, stress-strain state, fracture.

The article presents an overview of the existing forms
of asphalt concrete samples and their analysis for the
suitability of the material's performance in the pavement
design, the ease of manufacturing and conducting
experimental studies of mechanical properties. The
form of samples for testing asphalt concrete under direct
uniaxial tension is proposed, which provides homogeneity
of the stress state in the working (control) zone and the
possibility of obtaining deformation characteristics of
the material by direct measurement. In order to evaluate
the performance of the tooling, convenience of testing,
identification of shortcomings and adequacy of the
proposed mould, a series of prototypes were manufactured
and tests were carried out, showing the performance of
both the tooling and samples failing in the control zone
according to the expected scenario.

YK 656.1
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Abpocumosa A. A., Ilywxapes A. E., Bunoepado-
6a T. B., XKykosckas T. O. OnjeHKa BIVSHIS IPUPOTHO-
KINMaTH9ecKnX (aKTOPOB Ha BEPOATHOCTH JOP OXKHO-
TPAaHCIOPTHBIX  INPONMCHIECTBUII B MeXKCe30Hbe //
BecTHUK TpaX[aHCKUX MH>KeHepoB. 2024. Ne 3 (104).
C. 105-110.

Kniouesvie cnosa: mpupomHO-KIMMaTIdeckre ¢ax-
TOpbI, BepOATHOCTb Bo3HuKHOBeHMA [ITII, HenuHeliHOe
BIMsAHME OCAJKOB Ha aBapMIIHOCTb, CTaTUCTUYECKUe
1 KOppe/lALOHHbIe 3aBUCYMOCTIL.

VccnenoBaHa cTaTUCTUKA HOPOXKHO-TPAHCIOPTHBIX
npoucurectBuit (JTII) mo dakropy «umer cHer» MeTo-
IaMIl TeopuM BepOATHOCTel U MaTeMaTHYecKOll CTaTu-
CTUKI. YCTAQHOBJICHO Ha/lNylie KOpPpPe/ALVIOHHOI CBA3M
MeX]ly BeposATHOCTbI0 BosHMkHOoBeHMs [JTTI u Temmepa-
TYpoIl Bo3fiyxa 1o GaKToOpy «UJeT CHeT», KOTopasl OIu-
CbIBaeTCs IONMHOMOM TpeTbell CTelleHU. DTOT pesy/ib-
TaT XOPOLIO COITIACYeTCs C BBIBOJJAMIU [JPYIUX aBTOPOB.
[TorryyeHHBle IIPOTHO3HbIE MOJEIN [JAIOT BO3MOXKHOCTD
BOBpeMs IIpefiIpMHIMATb OpIaHU3alMOHHbIe, TeXHUYe-
ck1te, NHGOPMaIVIOHHBIe Mephl UL obecredeHUs 6e30-
IIACHOCTH JJOPO>KHOT'O [IBIDKEHMA.

Vn.: 2. bubnuorp.: 11 HasB.

Abrosimova A. A., Pushkarev A. E., Vinogradova T. V.,
Zhukovskaya T. O. Assessment of the influence of
natural and climatic factors on the probability of
road accidents in the off-season. Vestnik grazhdanskikh
inzhenerov — Bulletin of Civil Engineers, 2024, no. 3 (104),
pp. 105-110.

Keywords: natural-climatic factors, probability of
road traffic accidents, non-linear effect of precipitation
on accident rates, statistical and correlation dependencies.

The statistics of road traffic accidents (RTA) by
the factor «it is snowing» is studied by the methods of
probability theory and mathematical statistics. It has been
found out that there is a correlation between the probability
of road accidents and air temperature on the factor «it
is snowing», which is described by a polynomial of the
third degree. This result agrees well with the conclusions
made by other authors. The obtained forecasting models
make it possible to take organizational, technical and
informational measures in time to ensure road safety.
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Acayn B. B. VICKycCTBeHHBINI MHTeTIeKT B CTPOU-
Te/IbCTBe: MOTEHIVAN ¥ OTpaHdeHns // BecTHUK rpax-
TaHCKMX MHXXeHepoB. 2024. Ne 3 (104). C. 111-120.

Kniouesvie cr08a: ICKycCTBEHHBII MHTE/UIEKT, CTPOU-
TeNbCTBO, IOTEHLMAs, OrpaHUYeHNs, OOIbLION 06beM
TaHHBIX, pasyM, IleHHOCTIL.

PaccmatpuBaioTcss OCHOBHBlE TeHIEHIUN B IIpuMe-
HEeHMU UCKyccTBeHHOro uHre/iekra (V) Bo MHOrumx
00IacTAX CTPOUTEbHOI MHAYCTpUN. B HacTosIee Bpe-
MsI 00/1acTAMU NpYMeHeHNS SBISIOTCS aITOPUTMBI IS
yIpapaeHyusi OonbIIMMU 00beMaMy JIJaHHBIX. 3HaHUS,
[oTy4eHHble ¢ ToMouiblo VIV, MOTyT OBITH UCIIONB30-
BaHBI JUI ONITMMM3ALUY, MOBBIIEHNS 3$eKTUBHOCTH
VIV 5KOHOMMM B CTPOUTENIbHBIX onlepanysx. Vccnenosa-
HIe TIpo6ieMbl BHeNpeHVs V1V 03BOMUIIO BBISIBUTH €T0
OCHOBHbIe XapaKTepUCTVKN: YIydllleHVe IPOTHO3HBIX
IaHHBIX, 60O/lee TOUHOE OIIpefieieHle JAHHBIX MallliHbI
VI TTapaMeTpOB MaTepyasia, IOPObl WIN TPYHTa, ONTH-
MU3alus CTPOUTENBHOTO IIpollecca. PesynbTarhl mccre-
TOBaHMS OTKPHIBAIOT HOBOe TeOopeTHYecKoe HallpaBrie-
HUe B U3YYeHU! IpobIeM MCCIeOBaHMsl ONTUMUSUPO-
BAaHHBIX TeXHOJIOTHII, METOJIOB ¥ CTpATerNil CTPONTe/Ib-
CTBa, @ TaK)Xe TPABII U CPENCTB IPUHATHUS pelleH
ITyTeM OLIeHKV OOJIbIINX 00'beMOB JJAHHBIX.

Vin.: 1. bubnuorp.: 13 HasB.

Asaul V. V. Artificial intelligence in construction:
potential and limitations. Vestnik grazhdanskikh
inzhenerov — Bulletin of Civil Engineers, 2024, no. 3 (104),
pp- 111-120.
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Keywords:  artificial  intelligence, construction,
potential, limitations, large amount of data, intelligence,
values.

The paper considers the main trends in the use of
Al in many areas of construction industry. Currently,
the main application areas are algorithms for managing
large volumes of data. The knowledge gained through the
AT can be used for optimizing, improving efficiency or
saving money in construction operations. The study of the
problem of introducing AT has made it possible to identify
its main characteristics: improvement of forecast data,
more accurate determination of machine data or material,
rock, or soil parameters, as well as optimization of the
construction process. The results of the study open up a
new theoretical direction in the study of research problems
of optimized construction technologies, methods and
strategies, as well as rules and tools for decision-making
by evaluating large amounts of data.
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Tumosa V. A. ®opMupoBaHUe XIWINIIHOTO POH-
ma B XaGapoBCKOM Kpae I TeppUTOpHATbHAs 0CO0eH-
HOCTD €0 COBPeMeHHOI0 BOCIpOou3BO[CTBa // BecTHMK
IpaKIaHCKMX MHXeHepoB. 2024. Ne 3 (104). C. 121-130.

Kntouesvie cnosa: XabapoBCKMil Kpail, >KVINIIHBII
(b OoHI, KXUMNITHOE CTPONTENBCTBO.

PaccMmaTpuBaeTcss XpOHONOIVST (POPMUPOBAHNUS XKI-
muiHoro ¢onma B XabapoBCKOM Kpae, 0COOeHHOCTH
pasMellieHNs, COBpeMeHHOe COCTOsIHIE M TeppUTOPUAIb-
Has cHenM@UKa ero BOCIPOM3BOACTBA. AKTYalTbHOCTD

paccMaTpyBaeMoli Ipo6IeMbl CBsI3aHa C IIPOUCXOJISIIIN-
MU M3MEHEHMSMM MOJSIPU3ALNY SKWINIIHOTO CTPOM-
TeJIbCTBA B Kpae, ¢ TPaHCPOPMAIMOHHBIMI HPOLieccaMi
B PErioHAIbHOM 9KOHOMMYEeCKOil cTpykType. IIpoaHa-
JM3VPOBaHbI TOKA3aTe/) BOCIIPOU3BOJICTBA XXIIUIITHOTO
($oHIa B MyHUIINIIATBHBIX pajioHax XabapoBCKOro Kpasl.
Pesy/ipraToM MCCIEOBaHMsI MOXKHO CYNTATh BBIBOJ, YTO
HeoOXo/MMo 6ortee cOanaHCHPOBAHHOE C TOUKYU 3peHNS
[POCTPAHCTBEHHOI JIOKA/IN3ALMN Pa3sBUTIE XKIINIIHO-
IO CTPOMTE/IBCTBA B [JAHHOM PeryioHe.
Ta6m.: 2. Vin.: 3. bubnuorp.: 13 HasB.

Shitova I. A. Formation of the housing stock in the
Khabarovsk region and the territorial feature of its
modern reproduction. Vestnik grazhdanskikh inzhenerov -
Bulletin of Civil Engineers, 2024, no. 3 (104), pp. 121-130.

Keywords: Khabarovsk region, housing stock, housing
construction.

The article considers the chronology of the housing
stock formation in Khabarovsk region, the features of
its location, current state and territorial peculiarities of
its reproduction. The relevance of the problem under
consideration is connected with the ongoing changes in the
polarization of housing construction in the region, with
the transformation processes in the regional economic
structure taking place. There have been analyzed the
indicators of housing stock reproduction in the context of
municipal districts of Khabarovsk region. The result of the
study can be considered a conclusion that it is necessary
to develop housing construction in this region in a more
balanced way in terms of spatial localization.



