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Tenvgpono A. JI. O6 apxUTeKType 3penNIHbIX 3 aHNIT
B 30He BIuaAHNA Hikeropopckoit apmapku // BecTHuk
IpaXJaHCKMX MHXKeHepoB. 2024. Ne 1 (102). C. 5-14.

Kniouesvie cnosa: apxuTeKTypHas TUIIONOTHA, 3pe-
JIMIIHDIC 3TAHMA.

PaccmarpuBaerca apXUTEKTypa KY/IbTYPHO-
TOCYTOBBIX M 3PENMIIHBIX 3[AHUII, PACTIONOKEHHBIX B
3apeunoit yactu Hiuxnero Hosropopa HerocpesicTBeH-
HO Ha Teppuropuu 6biuIeil Hyokeropopckoit ApMapku u
panoM ¢ Heil. HecMoTpsl Ha Ham4ye MCTOPUYECKUX VIC-
cnefoBanmit mo Hupkeropopckoil spMapKe, paKypchl ee
IIOCIIEAYIOIETrO BIIMAHNA Ha HOBbIe OOBEKTHI He ObLIN 3a-
TPOHYTBI apXUTEKTYPHOII HayKoli. Briepsbie mpoaHanu-
3MPOBAHO NPOSABIEHME TPAZUIUI APMAPOYHON KyIbTY-
pbl 11pu HOPMUPOBAHNU 00BEMHO-TIPOCTPAHCTBEHHBIX,
(YHKIMOHA/IbHO-IVIAHNPOBOYHBIX,  KOMIO3MIVIOHHO-
XyZOXXECTBEHHBIX U KOHCTPYKTMBHO-TEXHOTOTMYECKUX
ocobeHHOCTelT psafia coopyxxerumit. Ienbro uccnenoBans
SIBJIACTCS BBIABJICHNE CIEeIU(PUIECKNX YepT, OOmuX st
ApXUTEKTYPHOI TUIOJIOTUY PasHOBPEMEHHBIX OOBEK-
TOB: IMpPKa, IJIaHETapus, BHICTABOYHOTO TABI/IbOHA,
nmakraysoB Ha Crpenke. B pesymprare uccremoBaHusA
00603Ha4YCH HOBBIII BEKTOP B M3YYCHUV CTAHOBJICHMA ap-
XUTEKTYPbI O01IIeCTBEHHbIX 3[JAHNIL.

Vn.: 9. bubnuorp.: 8 Ha3B.

Gelfond A. L. Regarding the architecture of
entertainment buildings in the zone of influence
of the Nizhny Novgorod Fair. Vestnik grazhdanskikh
inzhenerov — Bulletin of Civil Engineers, 2024, no. 1 (102),
pp. 5-14.

Keywords:
buildings.

The article considers the issues associated with the
architecture of cultural, leisureand entertainmentbuildings
located in the Zarechnaya part of Nizhny Novgorod
directly on the territory of the former Nizhny Novgorod
Fair and next to it. Despite the availability of historical
studies of the Nizhny Novgorod Fair, the perspectives
of its subsequent influence on new architectural objects
have not been regarded by architectural science. For the
first time, there has been analyzed the manifestation of
the fair culture traditions in the formation of volumetric-
spatial,  functional-planning, = compositional-artistic
and structural-technological features of a number

architectural typology, entertainment

of structures. The purpose of the study is to identify
specific features common to the architectural typology of
architectural objects referring to different time periods,
namely, a circus, a planetarium, an exhibition pavilion,
and warehouses located in the Strelka district. As a result
of the study, there has been identified a new vector in the
study of the formation of public buildings" architecture.
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Ocuna H. A., Eeoposa B. A., Amsacosa A. B., bpsasey-
Hosa H. C. Paspa6oTKa KpuTepueB COXPaHHOCTH fiepe-
BAHHON TOPOACKON 3acTpoiiku // BecTHUK TpaxmaH-
CKMX MIDKeHepoB. 2024. Ne 1 (102). C. 15-22.

Kntouesvie cnosa: nepeBsAHHasA apXUTEKTypa, 3aCTPOIi-
Ka, 00 BEKTBHI, KPUTEPUIN.

VicuesnoBenme TepEeBAHHON 3aCTPOMKI Kak
apXUTEKTYPHO-TIPOCTPAHCTBEHHON CPeJibl POCCUIICKUX
rOpOJIOB BBI3bIBAET HEOOXOMVMOCTD OLICHKM COXPaHUB-
LIMXCA YYACTKOB JIEPEBAHHON 3aCTPOVIKU € LieIblo (PUK-
calMM APXUTEKTYPHOTO HacC/le[iusl PETMOHOB, MPOTUBO-
CTOAHMA 00€3TMINBAHNIO ICTOPUYECKMX TOponoB. IIpu-
BeJleH aHa/I13 OOLIell TPafoCTPOUTENILbHON TeHICHIIN Ha
pybexxe XX B. mcxons u3 ycnoByA GpopMUPOBaHUA TO-
POZCKOTO 1IEHTPa M BaXKHBIX FOPOACKIX Y3/I0B KAMEHHOI
3acTpolikoii. IlokasaHo, 4TO JepeBsiHHAas 3acTpoiika B
Ka)XZIOM TOpOfie 3aHMMAET CBOE TIO/I0KEHNE B TOPOZICKOI
CTPYKTYpe, IOfYepKuBas ero ocoOeHHOCTH. BuraBmeno
pesKoe COKpallleH1re MCTOPUYECKMX HepeBsAHHBIX 00b-
€KTOB, COXPAHUBIIUXCA YIACTKOB [€PEBAHHON 3aCTPOII-
kn Koctpomer, Kazann, Hioxkaero Hosropoga n Pasann.
PexoMeH/IOBaHO PaHXXUPOBATb 3aCTPOIIKY C IIe/bI0 MC-
ceoBaHys Harbo/Iee 3HAYMMBIX YYaCTKOB /IS KaXK[OTO
UCTOPUYECKOTO ropopa. IIpuBeneHbl KpUTEPUM OLIEHKM
COXPAHMBLIENICA NepeBAHHON 3aCTPOVIKN.

Tabm.: 1. Vin.: 1. Bubnmorp.: 8 Ha3Bs.

Osina N. A., Egorova V. A., Atyasova A. V,
Bryazgnunova N. S. Development of criteria for
preservation of wooden urban buildings Vestnik
grazhdanskikh inzhenerov - Bulletin of Civil Engineers,
2024, no. 1 (102), pp. 15-22.

Keywords: wooden architecture, urban development,
objects, criteria.

Understanding the disappearance of wooden buildings
as an architectural and spatial environment of Russian
cities causes the need to evaluate the preserved areas of
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wooden development in order to define the architectural
heritage of the regions and avoid the depersonalization
of historic cities. The authors present an analysis of the
general urban development trend in Russia at the turn of
the XX century basing on the condition of the formation
of the urban center and important urban nodes with
stone buildings. It is shown that in each city wooden
buildings occupy their position in the urban structure
emphasizing the peculiarity of each city. There has been
revealed a sharp reduction in historical wooden objects in
the remaining areas of wooden development in Kostroma,
Kazan, Nizhny Novgorod and Ryazan. It is recommended
to rank the wooden development in order to study the
most significant areas for each historical city. Criteria for
assessing surviving wooden buildings are offered.
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Jlo6osckuii M. O. Biuanue nedeKToB 1 MOBpeXe-
HUII Ha OOIIYI0 YCTOMYMBOCTD PEIIEeTYATOTO dIeMeH-
Ta // BeCTHUK rpaXTaHCKUX MHXXeHepoB. 2024. Ne 1 (102).
C.23-29.

Kniouesvie cno6a: peleTyarplil CTEPXKHEBOI 97E€MEHT,
obIas yCTONYMBOCTD, Be(eKThl ¥ IOBPEKIECHNA, IIIO-
CKOCTb, TTapajile/ibHasl PELIETKE.

Ilo pesynbraram MHOXeCTBa TEXHUYECKIUX 3KCIIEPTU3
9KCIITYaTUPYEMbIX CTA/IbHBIX IBYXBETBEBLIX 3/1EMEHTOB
ObUIM BBIfieTIeHbl PA3IITYHOrO pofa JedeKThl U MOBPex-
TeHM A, OKa3bIBaIOI Ve CYLIeCTBEHHOE BIUAHME Ha XapaK-
Tep paboThI U OOLIYI0 YCTOMYMBOCTD PELIETYATOTO JIe-
menTa. Hanbormee pacpocTpaHeHHBIMY U3 HUX SB/IAIOT-
CA: paCIEHTPOBKA Y3J/I0B PENIETKN, OTCYTCTBME OTJENb-
HBIX 3JIEMEHTOB PeLIeTKH, MOBPEXAECHNA M UCKPUBIEHUA
OTJCNIbHBIX BeETBell, o6llee VICKPUBJIEHME peLIeTYaTol
KOJIOHHBI B TUTOCKOCTY TIapaJIIe/IbHONM PEIeTKU U T. JI.
B pmeiicTByIOmMX HOPMAaTUBHBIX JOKYMEHTaX OTCYTCTBY-
0T PEeKOMEHfAIMM TO pacydery AeeKTHBIX KOHCTPYK-
IIMif, TOTOMY OBUI IIPEIJIOXKEeH METOZ, TPOBEPKU 061er
YCTOWYMBOCTYU PEIIETYATOrO CTEPXKHs, KOTOPBIN M0O3BO-
JAeT YYUTBIBATh BIVMAHUE Pa3IMYHBIX HedeKTOB M IIO-
Bpexienuit. Ha ocHoBanuu maHHOTO MeTOfla ¥ MOJIE/N-
POBaHUA KOHEYHO-3JIEMEHTHOI MOJENMN ObI/T BBIOTHEH
aHamu3 O0IIell YCTOMYNBOCTY PELIETYATOTO CTEP)KHS U
onpefieNieHa BENMYMHA CHVDKEHMA YCTOMYMBOCTHU IJTe-
MEHTA IIpY HAJIMYUM B HEM Pas/IMYHBIX HeeKTOB I I0-
BpEXIEHNIA.

Ta6m.: 1. Vin.: 7. Bubmmorp.: 14 Hass.

Lobovskiy M. O. The effect of defects and damages on
the overall stability of the lattice rod element. Vestnik
grazhdanskikh inzhenerov- Bulletin of Civil Engineers,
2024, no. 1 (102), pp. 23-29.

Keywords: lattice rod element, overall stability, defects
and damages, plane parallel to the lattice.

Based on the results of many technical examinations of
in-service steel double-branch elements, there have been
identified various kinds of defects and damages which have
a significant impact on the nature of operation and overall
stability of the lattice element. The most common of these
are the following: misalignment of lattice nodes, missing
of individual lattice elements, damage and curvature
of individual branches, general curvature of the lattice
column in the parallel lattice plane, etc. The currently
valid normative documents lack recommendations for
the calculation of defective structures, so a method for
checking the overall stability of a lattice rod is proposed,
which allows taking into account the impact of various
defects and damages. Based on this method and
modeling of the finite element model, an analysis of the
overall stability of the lattice rod was performed and the
magnitude of the stability decrease of the element in the
presence of various defects and damages was determined.

VIK 539.3:625.85:519.6
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Hlupynos I H., Capsunun []. A. Bemmrymaa mMakcn-
MaIbHBIX PACTATMBAIINNX HANPsDKEHUIT B CTAHAAPT-
HOM 6ano4HOM acanpToOeTOHHOM 00pasiie PN Tpex-
TOYeqIHOM u3rube // BecTHNK rpa)kaHCKIX HHXKEHEPOB.
2024. Ne 1 (102). C. 30-36.

Kniouesote cnosa: mpounocTb acdanbroberoHa, nsruo,
pacTATMBaLIVe HaPsDKeHN, 6aTouHbI 0Opaselt, Io-
CKO€ HAIPsHKEHHOE COCTOSTHIIE, TEOPsI YIIPYTOCTH.

IIpuBOASTCS [aHHBIE PACIETOB HOPMAIbHBIX Ha-
MPsDKEHNIT B CTaHAAPTHOM O6a/lo4HOM oOpasife mpu pas-
JIMYHBIX COOTHOIIEHNSX BBICOTBI 0OpasIjoB K IIPOJIETY,
[IPUHVMAeMble B KaueCTBE PACYETHON XapaKTePUCTUKI
acdanbToOeTOHOB Ha pacTsDKeHNe. PacyeTbl BbIIOTHEHDI
C IIOMOLIBIO METOZA KOHEYHDIX 9/IEMEHTOB JI/ISI MOJIe/Iel B
YCTOBUSAX TUIOCKOTO HANpshKeHHOTo cocTosiHusA. [Tokasa-
HO, YTO BETMYMHBI KPAEBbIX HOPMA/IbHBIX HATIPSDKEHHUIT,
[o/TydaeMble Ha OCHOBe (pOPMY/IbI CONPOTUBIEHNUS Ma-
TEpPUasoB, OKA3bIBAIOTCA 3aBBIIICHHBIMY, YTO Iepeole-
HIBaeT MPOYHOCTHYIO XapaKTepUCTUKY Marepuaaa Ha
pacTspKeHre. YCTAaHOB/ICHA 3aBUCHMOCTD IIOTPEIIHOCTH
CTaHZIApTHOI GOPMYIIBI OT OTHOCUTEIBLHON BBICOTHI 00-
pasua, momydeHa GpopMyra id BhIYMCIEHNUA NIONPaBOY-
Horo Koa¢duienTa.

Vn.: 4. Bubmmorp.: 22 Hass.

Shirunov G. N., Sarvilin D. A. The value of maximum
tensile stresses in a standard beam asphalt-concrete
sample in three-point bending. Vestnik grazhdanskikh
inzhenerov - Bulletin of Civil Engineers, 2024, no. 1 (102),
pp. 30-36.

Keywords: strength of asphalt concrete, bending,
tensile stresses, beam sample, plane stress state, theory of
elasticity.
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The paper considers the data for calculating normal
stresses in a standard beam sample at different ratios of the
height of the samples to the span, taken as the calculated
tensile characteristics of asphalt concrete. Calculations
were performed using the finite element method for
models under plane stress conditions. It is shown that the
values of edge normal stresses obtained on the basis of the
formula of resistance of materials are overestimated, which
results in overstating the tensile strength characteristic of
the material. There has been established dependence of
the error of the standard formula on the relative height of
the sample, and a formula for calculating the correction
factor has been obtained.

YIK 624.012.82

DOI 10.23968/1999-5571-2024-21-1-37-47

Cmupnos b. A., ITonynun B. M. PasBuTHE NOXX0R0B
K ONIpeleNeHNIo TONyCTIMBIX TONOTHUTEIbHBIX [Ie-
dopManyii MCTOPUYECKON 3aCTPONMKN YMCICHHBIMU
MeTomamu // BeCTHUK IpaXJaHCKMX MHXeHepos. 2024.
Ne1(102). C.37-47.

Kntouesvie cnosa: 4dmcrneHHoe MOJEMUMPOBAHUE, CO-
BMECTHBIE pacy€eTbl, HETMHEITHOE MOBEMleHIE MaTePUAJIOB.

[IpuBenen 00630p OCHOBHBIX METOLOB, IIPMMeEHs:AE-
MBbIX [Tl ONpefie/IeHNsA MOMYCTUMbIX HOMOTHUTEIbHbIX
ZedopMaLiit OKpy»Kaloleil MCTOPUIECKON 3aCTPOVIKIL,
PAacIIONIOXXeHHON B 30HE BIMAHUA HOBOTO CTPOUTENLCTBA
VIV PEKOHCTPYKLMN. BBINOTHEHO YMCTIEHHOE MOJENN-
pOBaHUe COBMECTHON pabOTbI CHCTEMbI «OCHOBaHME —
dyHIAMEHT — COOpY>KeHMe» C YIeTOM PasBUTUA HepaB-
HOMEPHbIX fedopmaruit ocHoBaHus1. [lokasana HeoOxo-
TVMOCTDb YCOBEPLIEHCTBOBAHUA MPUHATHIX IOAXONOB C
TIOMOLIbI0 TIPUMEHEHMUSA HEIMHENHDIX MOJe/IeN, BOCIPO-
U3BOJALINX NOBPEXAEHNA UCTOPUYECKIUX 3/JaHMIA.

Vn.: 9. Bubnmorp.: 20 Hass.

Smirnov B. A., Polunin V. M. Development of
approaches to determination of permissible additional
settlement of historical buildings by numerical
methods. Vestnik grazhdanskikh inzhenerov — Bulletin of
Civil Engineers, 2024, no. 1 (102), pp. 37-47.

Keywords: finite element modeling, joint calculations,
nonlinear material behavior.

The paper presents an overview of the main methods
used to determine the permissible additional settlement
of the surrounding historical buildings located in the
zone of influence of new construction or reconstruction.
There has been performed a numerical simulation of
the joint operation of the «basement - foundation -
structure» system taking into account the development
of non-uniform deformation of the base. The necessity
of improving the currently used approaches through the
application of complex nonlinear models reproducing the
damage to historical buildings is substantiated.

YK 691.175.3
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Banues A. I1., Cyneiimarnos A. M. IlporHosupoBanme
YIPYro-MexaHN4eCKMX CBOJICTB IMOPUIHBIX HOMNMep-
HBIX KOMIO3HMTOB IpPY M3TrM6e Ha OCHOBE MICKYCCTBEH-
HBIX HEMIPOHHDIX ceTeli // BeCTHMK rpa’kJaHCKUX MHIKe-
HepoB. 2024. Ne 1 (102). C. 48-56.

Kniouesvie cno6a: cTEK/MOIIACTHK, YTAEIINACTUK, THU-
Opul, YIpyro-MexaHI4ecKye CBOJCTBA, IIPOrHO3MpPOBa-
HIIe, UCKYCCTBEHHAA HellpOHHAA CETb.

[TpuBenenpl pe3ynbTaThl UCCIEHOBAHUN KOHEUHO-
37IEMEHTHOIO MOJIEIMPOBAHMUA  YIPYrO-MeXaHUYeCKUX
CBOIICTB TOMMMEPHBIX KOMIIO3UTOB Ha OCHOBE BOJIOK-
HUCTBIX HAMOTHUTENEN M3 yINe- M CTEK/IIOBOIOKOH M
3TOKCUIHOTO CBA3YIOIIETO MO TPEXTOYEYHON CXeMe Ha-
rpyXeHusA. YncneHHbIe 5KCIIEPUMEHTHI IIPOBEZEHDI A
00pa31oB, UMEIOLINX Pa3HYIO TOJLIUHY, TPafUCHTHOE U
CUMMETPUYHOE OTHOCUTENbHO CPEeJVHHON IIOCKOCTU
cofiepkKaHMe BOJIOKHMCTBIX HAIOTHUTENEN B CKATON 1
PacTAHYTONM 30HAX HPM Pas3IMIHBIX OTHOLIEHWSAX pac-
CTOSIHNA MEXIY OIIOpaMI K TOJIIIVHE, TPOBEJeHa OLleHKa
CTOMMOCT) KOMITIO3UTA. VI3y4eHO pasnmmyHOe copmeprKa-
HUE U PACIIO/IOKEHUEe BOJIOKHMCTBIX HAIIOJTHUTE/IeN Ha
YIpyro-MexaHU4yecKye CBOICTBa o6pasios. Jna mpo-
THO3MPOBaHMA NPeJENbHO HArPy3Ky IIPU JIOMYCTUMOM
mpornbe WCIIONMb30BaHA METOLMKA MOJETUPOBAHMS HA
OCHOBE MICKYCCTBEHHDBIX HEIPOHHbBIX CETEIA.

Tabmn.: 2. Vin.: 6. bubnuorp.: 21 Ha3B.

Valiev A. 1, Sulejmanov A. M. Prediction of elastic-
mechanical properties of hybrid polymer composites
at bending on the basis of artificial neural networks.
Vestnik grazhdanskikh inzhenerov- Bulletin of Civil
Engineers, 2024, no. 1 (102), pp. 48-56.

Keywords: fiberglass, carbon fiber, hybrid, elastic-
mechanical properties, prediction, artificial neural
network.

The paper submits the results of finite element
modeling of elastic-mechanical properties of polymer
composites based on fibrous fillers of carbon and glass
fibers and epoxy binder under a three-point loading
scheme. Numerical experiments were carried out
for samples with variable thickness and gradient and
symmetric with respect to the median plane content
of fiber fillers in the compressed and tensile zones
taking into account the different ratios of the distance
between supports to thickness. There was estimated the
cost of the composite. There was studied the impact
of variable content and placement of fiber fillers on
elastic-mechanical properties of samples. To predict the
ultimate load at the allowable deflection, there was used a
modeling technique based on artificial neural networks.
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Moxposa M. B., Mameeesa JI. I0., /leonmvesa 10. H.,
Cmpoeoros 0. A. AKycTudecKkne MaTepuaabl HA OCHO-
Be I'MIca M X QyHKIMOHAIbHbIC XapaKTePUCTUKH //
BecTHUK rpakmaHCKMX uibKeHepoB. 2024. Ne1(102).
C. 57-64.

Kniouesvie cnosa: ra3oruric, HaHOMOAUQUKATOPEL, Ha-
HOYIJICPOI, HAHOLIE/IION03a, CBONCTBA, K03(duiyent
3BYKOIIOITIOIEHUA.

PaccmoTpensl QyHKIUM aKyCTMYECKMX MaTepyaioB
U UX CBA3b CO CTPYKTYpONM M CBOVCTBaMu. llomydeHb
s¢dpexTrBHDIC 0 (YHKIMOHAIBHBIM XapaKTepPUCTUKAM
COCTaBBl AKYCTMYECKOTO Ta30TMIICA C IIOBBIIIEHHBIMM
koo uyenTamu 3ByKomornomennsa. B kadecTBe Ta-
3000pasoBare/ns 41 GOpMUPOBAHNA IIOPUCTON CTPYK-
TYpBbl MCIO/Ib30BaHAa JIMMOHHAs Kuciaora. B kaudectse
cTabuIMsupylolieli fo6aBKM B IPOLiecce ra30BbIAe/ICHI
MCTIONb30BaH Oy TalMeH-CTUPOIbHBIA T1aTekc. PopMupo-
BaHIe MEeIKOKPUCTAUINYECKON CTPYKTYPbl — KPUCTasI-
JIOB IUIACTUHYATOrO THUIIA C OOJBLION CIAaSHHOCTBIO —
IPOMCXOAUT TpM WCHONb30BAHMYM HAHOYIJIEPOLHOIO
MozMUKATOPa; B CIydae HAHOBOTOKHMCTON Le/I/TIONIO3bI
¢dbopMMpyeTCcA TUIICOBBII KaMeHb C BOJIOKHOHOOOHOIN
mopdomorneit. IIpencraBieHpl pe3ynbraThl MCCIENOBa-
HMIT BIUSAHNA HAHOMOAM(UKATOPOB IBYX PasHbIX TUIIOB:
HAHOYTJIEPOJHOTO (YIIEPOMIHOTO TUITA ¥ HAaHOBOJIOK-
HIICTOTO 1IeJUII0OJIO3HOTO MOAM(UKaTOpa Ha MUKPOCTPYK-
TYPY ¥ CBOJCTBA aKyCTUYECKOTO Ta30THIICa.

Tabm.: 4. Vin.: 2. Bubnuorp.: 21 Ha3B.

Mokrova M. V., Matveeva L. Yu., Leontieva Y. N.,
Strogonov Yu. A. Gypsum-based acoustic materials and
their functional characteristics. Vestnik grazhdanskikh
inzhenerov — Bulletin of Civil Engineers, 2024, no. 1 (102),
pp. 57-64.

Keywords: gas gypsum, nanomodifiers, nanocarbon,
nanocellulose, properties, sound absorption coefficient.

The functions of acoustic materials and their relation
to the structure and properties are considered. There
have been obtained compositions of acoustic gas gypsum
with increased sound absorption coeflicients effective in
functional characteristics. Citric acid was used as a gas-
forming agent for the formation of a porous structure.
Styrene-butadiene latex was used as a stabilizing additive
in the process of gas release. The formation of a fine-
crystalline structure (plate-type crystals with high
cohesion) occurs when using a nanocarbon modifier. In
the case of nanofiber cellulose, a gypsum stone with a
fiber-like morphology is formed. The results of studies of
nanomodifiers of two different types are presented (namely,
nanocarbon fulleroid type and nanofiber cellulose type
modifiers) and their impact on the microstructure and
properties of acoustic gas gypsum is considered.

YK 628.166-926.57

DOI 10.23968/1999-5571-2024-21-1-65-72

Iypoun P A., Bacunves B. M., Peogparos IO. A., Iloo-
nopun A. B., Yepruxos H. A., benses A. H. Koppenannsa
MEXXAY IPOU3BOJUTETLHOCTBIO IOHOB cepebpa u Menn
Y MX BIMAHIEM Ha OPraHOTENTHYeCKME XapaKTePUCTH-
KV BOABI B INTaBaTeIbHbIX OacceiiHax // BecTHUK rpax-
IDAaHCKMX MHKeHepoB. 2024. Ne 1 (102). C. 65-72.

Kniouesvte cnosa: nonst cepebpa, MOHBI Menu, 00e3-
3apaklBaHUE BOJDbI, MOHM3AIMA BOZDI, IIaBaTe/IbHbIE
6acceltHbL

VccnenopaHnus o o6e3sapakBaHNIO BOABI B 6acceri-
HAX HAHOYACTULIAMH cepeOpa I Mey AKTya/IbHBL B CBSI3NU
C POCTOM MHTepeca K SKOJTOTMYECKN YVMCTBIM MeTOHaM
ounctku. IIpoananusyuposaHbl 3((EKTUBHOCTD STUX
UOHOB ¥ VX BIMAHME HA XapaKTePUCTUKU BOABI, TaKue
KaK LIBETHOCTb M 3amaX. OCTATCA BONPOCHI O IIOTHOM
MIOHUMAaHVUM MeXaHI3Ma BO3JIeJICTBYA UOHOB Ha BOAY U
BO3MOXXHOCT IIPUMEHEHNA MX KaK 3aMeHbl X/opy. Pe-
3y/IBTATBl MOTYT IIOMOYb pa3paboTke 6oree Ge30MacHbIX
METOIOB 00€33apaXMBaHIs BOLBL B 0acceliHax, 4TO Heya-
€T UCC/IeOBaHNe 3HAYVMbIM.

Tab1.: 5. Bubnuorp.: 12 Hass.

Gurdin R. A., Vasiliev V. M., Feofanov Yu. A.,
Podporin A. V., Chernikov N. A., Belyaev A. N. Correlation
between the performance of silver ions and copper ions
and their effect on the organoleptic characteristics
of the swimming pool water. Vestnik grazhdanskikh
inzhenerov - Bulletin of Civil Engineers, 2024, no. 1
(102), pp. 65-72.

Keywords: silver ions, copper ions, water disinfection,
water ionization, swimming pools.

Research on water disinfection in pools using silver
and copper nanoparticles has become relevant due to
growing demand for eco-friendly solutions. This article
focuses on studying the correlation between silver and
copper ion performance in pool water treatment and
their impact on color and odor characteristics. However,
questions remain about the full understanding of the
mechanism of action of ions and the possibility of them
as a replacement for chlorine. The research results may
contribute to developing safer water disinfection methods
in pools, which makes the present study significant.

YK 697.921.23
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Haurox T. A., Ynawesa B. M., Ilyxxan B. A., Bep-
xoéckuii A. A. BausaHme ypmenbHON BEeHTWIAIVIOHHON
XapaKTepUCTUKU O(ICHBIX 3JAHIII Ha SHEPromoTpe-
Omenme // BecTHMK TpakIaHCKMX WH)KeHepoB. 2024.
Ne1(102).C. 73-83.

Kniwouesvie cnosa: snHeprocOepexeHmne, BeHTWIALMA,
MHOWIBTpaLUA.
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IIpennoxena MeTOIMKa I/Isl aHA/IM3a TIPOEKTHBIX pe-
IIeHNiT 0DUCHBIX 3JaHUIT C MOTYIbHBIMU (pacafamu, Io-
3BOJIAIOLIAA OLICHUTD BIMAHUE YAETbHON BEHTU/IALIMOH-
HOJI XapaKTepUCTUKY Ha TTOTpebIeHne 3Hepropecypcos.
IIpoBenen aHanmu3 AEMCTBYIOIETO HOPMATUBHOTO JOKY-
MEHTAa, KOTOPBbIil MPUMEHACTCA I pa3paboTKu sHepre-
TUYECKOTO MAcropTa. BpuiBieHo BrmsiHue mHQUIbLTpa-
LUy BO3JyXa Ha 3HepreTIdecKye IOKasaTeIM 3[aHUA
ITokazaHo, 4TO [yIA 3JaHMII pacCMaTPUBAEMOTO TUTIA
MHQUIbTPALMA [ODKHA OIPENeNATbCA Ha OCHOBAHUM
Pe3ynbTaToB UCHBITAHMI pparMeHToB (acama Ha BO3LY-
XOIIPOHUIIAEMOCTb 1 BETPOBYIO Harpysky. IIpemioskena
METOIMKA pacyeTa 3HEpromnorpebIeHns 30aHuil Ha CTa-
IMY TIPOEKTUPOBAHMAL

Tabmn.: 1. VIn.: 6. Bubmmorp.: 27 Hass.

Datsuk T. A., Ulyasheva V. M., Pukhkal V. A,
Verhovskiy A. A. Influence of specific ventilation
characteristics of office buildings on energy
consumption. Vestnik grazhdanskikh inzhenerov - Bulletin
of Civil Engineers, 2024, no. 1 (102), pp. 73-83.

Keywords: energy saving, ventilation, infiltration.

There is proposed a methodology for analyzing
design solutions of office buildings with modular facades
which allows assessing the impact of specific ventilation
characteristics on energy consumption. An analysis of
the currently valid regulatory document which is used
to develop an energy passport has been carried out. The
influence of air infiltration on the energy performance
of the building has been revealed. It is shown that for
buildings of the type under consideration, infiltration
should be determined basing on the results of tests of
facade fragments for air permeability and wind load. The
authors propose a calculation algorithm for implementing
the developed methodology for the energy consumption
of buildings at the design stage.
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Hncun Xesati, Ilonomapes H. C., Con An Ilun, Pozo-
auna T. C. Uncnennoe MopenpoBanue CHCTEMbI BeH-
THIALNMHE CBAapOYHBIX IeX0B 6ompbmmx 06bHeMoB //
BecTHMK TpakTaHCKMX MIDKeHepoB. 2024. Ne 1 (102).
C. 84-94.

Kniouesvte cn06a: a3p0307b, CBAPOUHBIIT LIeX, CUCTEMA
BEHTWIALMY, BO3JyXOpaclpefennTeNb, MblIeyAaTeHNe,
KOHILIEHTpaLysA 9YacTULI.

IIpennoxena m McCMenoBaHa CUCTEMA BEHTVIALNI
I/Is CBApOYHOTO IIeXa C MCMO/Ib30BAaHUEM HOBOTO BO3-
TyXOpaclpefeuTeNsA C BPaIAIOIVIMUCA peIleTKaMMI.
B pesynbTaTe 4nMCIEHHOTO MOICIMPOBAHMA B IPOrpaMMe
FLUENT mnony4eHO IpOCTPAaHCTBEHHOE pacIpefiesieHue
KOHIICHTPAL[MM B3BCLICHHBIX YaCTUI] TIPU Pa3TUIHbIX
HANpaBIeHMAX IOfladyl IPUTOYHOTO BO3ZyXa. BhImon-

HeHa oreHKa 9(eKTUBHOCT ypameHust n3 pabodeit
30HBI IIOMEIIEHNA CBApPOYHOTO aspo30Ad C YacTULIAMU
pasmepamu oT 1 10 50 MKM IIpM pas/MyYHbIX CKOPOCTAX
nojiayy Bosgyxa. VccmeoBaHysA TOKas3asy, 4TO yBe/u-
YeHMe CKOPOCTH TTORAYN BO3/yXa CHOCOOCTBYET CHIIKe-
HUIO KOHLIEHTPALMU TBEPHbIX YacTHUI] B pabodell 30He.
BoisAB/IeHO paljoHa/IbHOE 3HAYeHWe CKOPOCTHU IIOHauM
Bo3fyxa 10 M/c, COOTBETCTBYyIOIlee TEXHOIOTMYECKIM
TpeOOBaHNSM BBITIOJTHEHNUS CBAPOYHBIX padoT. VIsydeHo
BJIVTHME IOPYMCTOCTY YaCTUL] Ha VX KOHIIEHTPAIMIO B pa-
Goueit 30He.
Vin.: 10. bubmmorp.: 21 HasB.

Jin Hewei, Ponomarev N. S., Song Yan Ping,
Rogozhina T. S. Numerical modeling of ventilation
system for large volume welding shops. Vestnik
grazhdanskikh inzhenerov - Bulletin of Civil Engineers,
2024, no. 1 (102), pp. 84-94.

Keywords: aerosol, welding shop, ventilation system,
air distributor, dust removal, particle concentration.

A ventilation system for a welding shop using
a new air distributor with rotating grilles is proposed
and investigated. As a result of numerical modeling in
the FLUENT program, there was obtained the spatial
distribution of concentration of suspended particles
for different flow directions of the supply air. There was
carried out an assessment of the efficiency of removing
the welding aerosol with particles ranging in size from 1
to 50 microns from the premise working area at different
air supply speeds. The implemented research shows that
the increasing of the air flow rate helps reducing the
concentration of particulate matter in the working area.
There has been specified a rational value for the air supply
speed of 10 m/s, which corresponds to the technological
requirements for welding works. The influence of
particles’ porosity on their concentration in the working
area was studied.

YK 629.1.07
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Jlenuosckuii K. A., Mones 10. V. Pacder cieKTpanb-
HBIX XapaKTePUCTUK BUOPAIIIT 3TEMEHTOB TPAHCMUC-
CHJI TPAHCHOPTHBIX CPECTB, 00yCTOBIEHHBIX 9KCILTya-
TAIMOHHBIMI TMOBpeXaeHMAMYU // BecTHUK TrpaxkaaH-
cKux nmxenepos. 2024. Ne 1 (102). C. 95-103.

Kniouesvte cnosa: BuOpanyioHHasA OUAarHOCTUKA, 3y0-
Yyarple Kojeca, CIeKTpasbHble XapaKTepUCTUKM BuOpa-
LVIJ1, 9KBMBAJIEHTHAS MOJE/b 3y04aToil epenayn, ypas-
Henne Jlarpan>ka BTOporo poga.

IIpn oxkcmTyataumym aBTOTPAHCHOPTHON TEXHUKI
BKHYIO POJIb MI'PAeT YIpaB/eHUe ee TeXHWYECKUM CO-
CTOsiHMeM. [laHHBII acleKT [JIA CHJIOBBIX arperaTos,
paboTaoIuX B HECTALMOHAPHBIX PEXNMaX, U3YYeH
HemoCTaTOYHO. llebl0 MaHHOI CTaTbU SIBISIETCS TEO-
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Pechepamei

peTmdeckoe 0OOCHOBaHME BO3MOXKHOCTU KOPPEKTHOTO
IpUMeHEHVs] BUOPOAMArHOCTUYeCKMX METOLOB I Aua-
THOCTUPOBAHUS TEXHNYECKOTO COCTOSHUSA TPAHCMMUCCHI
TPAHCHOPTHO-TEXHOMIOIMYECKNX MALINH. VccinemoBanms
NPOBOAMINCh Ha OCHOBE IIONOXKEHMII aHAIUTIYECKON
MeXaHUKY, CIIeKTPA/JIbHOTO aHa/IM3a, MaTeMaTHYecKOro
MOZENMPOBAaHUA B CIIENMATN3VPOBAHHBIX IIPOTPAMM-
HbIX cpefax. [IpuBemennr oOobuieHHbIe GOPMYIBI AN
MOZeNMMPOBaHUsA KpyTsuero MomenTa. CocraBieHa k-
BUBaJICHTHas MOJCIb AMHAMUYECKOIO 3BeHa KOpPOOOK
nepenad. PexoMeHIyeTcss anropuTMBL, paccMOTpPEHHbIE
B JIaHHOII cTaTbe, BHECTM B IPOrpaMMHOe obeclieve-
HUE SMeKTPOHHBIX OTOKOB YIIPaBIeHMs TPAHCIOPTHO-
TEXHO/IOTMYECKMMY MallHaMW, 9YTO II03BOJMINT pac-
IIMPUTH amMapaTHble BO3MOXXHOCTY IMATHOCTUYECKUX
KOMIUIEKCOB aBTOTPAHCIOPTHBIX CPEHCTB U YIYYLIUTb
KaueCcTBO YIIpaB/IeHNs UX TEXHNYECKUM COCTOSHUEM.
Tabm.: 2. Vin.: 4. Bubmuorp.: 20 Ha3B.

Leliovsky K. Ya., Molev Yu. I. Calculation of spectral
characteristics of vibrations of vehicle transmission
elements caused by operational damage. Vestnik
grazhdanskikh inzhenerov - Bulletin of Civil Engineers,
2024, no. 1 (102), pp. 95-103.

Keywords: vibration diagnostics, gear wheels, spectral
characteristics of vibrations, equivalent model of gear
transmission, Lagrange equation of the second kind.

In the operation of road transport equipment, an
important role is played by its technical condition
management. This aspect for power units operating in non-
stationary modes is insufficiently studied. The purpose of
this article is theoretical substantiation of the possibility
of the correct application of vibration diagnostic methods
for evaluating the technical condition of transmissions
of transport-technological machines. The research was
carried out on the basis of analytical mechanics provisions,
spectral analysis, and mathematical modeling in
specialized software environments. Generalized formulas
for torque modeling are given. An equivalent model of
the dynamic link of gearboxes has been compiled. It is
recommended that the algorithms discussed in this article
be introduced into the software of electronic control units
for transport and technological machines, which will
expand the hardware capabilities of diagnostic complexes
of motor vehicles and improve the quality of management
of their technical condition.

VIIK 656.022
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Hocxos A. A., Tepenmoes A. B., Cuoneyxas J]. /1., La-
pes [I. A. ApanTania MaTeMaTHIeCKOl MOJeNH YIpaB-
JeHN: Ka4eCTBOM NMPWHIMAEMBbIX pellIeHNII B CICTeMax
IPY30BBIX ABTOMOOMIBHBIX IEPEBO30K B YCIOBHAX He-

onpeneneHHoCTH // BeCTHMK IpaKIaHCKMX MH)KEHEPOB.
2024. Ne 1 (102). C. 104-111.

Kniouesvte cnosa: wHGOpPManVOHHas CUTyaLnd,
TeopuA TIPUHATUA PELICHUI], CTOXacTHUYecKas Heo-
IpefleIeHHOCTb, METOAbl BEKTOPHON ONTMMU3ALUY,
MHOTOKpUTEPMA/IbHAA 33Jlaya, JIMHENHOE U HeIMHeI-
HOe IPOrpaMMUpPOBAHNE, TIPy30Bble aBTOMOOWIbHBIE
MepeBO3KMU.

[IpepcTaBnen anropuT™ afanTanyy MaTeMaTIYeCKOA
MOZIeNIM YIpaBeHNs KadeCTBOM IPMHMMAEMBIX pellle-
HUJl B CJIOKHBIX CUCTeMaX IPy30BBIX aBTOMOOVJIbHBIX
TepeBO30K K yC/IOBUAM HeompepeneHHocTH. CocTosgHme
HEOMpee/IeHHOCTY B CHCTEMaX IPY30BbIX aBTOMOOWMIIb-
HBIX TIEPEBO30K ONPeEJeNAETCS CTOXaCTUYECKN HEYCTOM-
YYBBIMU BEPOATHOCTHBIMU 3HAYEHMAMI MUCCIEyeMbIX
mokasaTerneil. B cBA3u ¢ Tem, 4To manHasg undopmanu-
OHHas CUTYalVsI HeIOCTaTOYHO MCCIIefjOBaHa, IIpobneMa
B TAKOJ IIOCTAHOBKE pacCMaTpuBaeTcA BIepsble. Llenbio
UCC/IEOBAHNA ABJAETCA AfaNTalusA CyIeCTBYIOLINX
MOJIe/Iell OLICHKM KauecTBa B CUCTEMAX C JUCKPETHBIMU
COCTOSIHUAMU TPV MOCTOAHHBIX MHTEHCUBHOCTAX Iepe-
XOJIOB K YCTIOBUAM HeompefeieHHOCTH. VlccnmenmoBanme
IO3BO/IA/IO TIOTYYUTb HOBBI TEOPETUYECKUIL PEe3YIib-
TaT — MOJEIb OODBEKTUBHON OLEHKM 3¢ eKTMBHOCTU
(YHKLUMOHVMPOBAHNSA CIOXKHBIX CUCTEM IPY30BBIX aBTO-
MOOMJIBHBIX ITEPEBO3OK.

Wn.: 7. bBubnuorp.: 8 Hass.

Noskov A. A., Terentyev A. V., Sidletskaya D. D.,
Tsarev D. A. Adaptation of mathematical model
of decision quality management in road freight
transportation systems under conditions of uncertainty.
Vestnik grazhdanskikh inzhenerov - Bulletin of Civil
Engineers, 2024, no. 1 (102), pp. 104-111.

Keywords: information situation, decision-making
theory, stochastic uncertainty, vector optimization
methods, multi-criteria problem, linear and nonlinear
programming, road freight transportation.

The paper presents an algorithm for adapting the
mathematical model of decision quality management
in complex road freight transportation systems to the
conditions of uncertainty. The state of uncertainty
in truck transportation systems is determined by
stochastically unstable probabilistic values of the
studied indicators. Due to the fact that this information
situation has been scarcely researched up to the present,
the problem in this formulation is considered for the
first time. The aim of the study is to adapt the existing
models of quality assessment in systems with discrete
states at constant transition intensities to uncertainty
conditions. The study has allowed obtaining a new
theoretical result, namely, there has been developed
a model of objective assessment of the efficiency of
complex systems of road freight transportation.
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B. B. Acayn Cunrynapuoctb unudposoit rpancdop-
Malyy B CTPOUTENbCTBE // BeCTHUK TpaskJjaHCKUX WH-
>KeHepoB. 2024. Ne 1 (102). C. 112-119.

Kniouesvte cnosa: crpontenpbcTBo, ndpoBas TpaHC-
dbopmanms, MCKYCCTBEHHDBIN MHTENIEKT, CUHTY/IAPHOCTD,
CBEPXPa3yM.

Baxxnyio ponb B pasBUTHM CTpoUTenbcTBa B Poccun
UrpaeT BHELPEHNME MHCTPYMEHTOB LudpoBmM3anum u,
B YaCTHOCTHU, UCKYCCTBEHHOrO MHTenekTa. Hecmorps
Ha MHOTOYMC/IEHHbIE MyOMMKALMK 110 3TO¥ Hpobiema-
TUKE, IPAKTUYECKM OTCYTCTBYIOT UCC/IENOBAHUA TIO CU-
CTeMHOMY BHE[PEHMI0 LIU(PPOBU3ALUY B CTPOUTEIBHYIO
TeATENIBHOCTD U BEPOATHOMY IIpeJie/ly 3TOrO Ipolecca.
B cBsisu ¢ TeM, YTO JJaHHOE ABJIEHME MAJIO MCCIE0BAHO,
npo6reMa B TaKoil TOCTaHOBKE PACCMATPUBAETCA BIIEP-
Bole. Llenbio JaHHOTO MCCNENOBAaHUA AB/IACTCA aHANIN3
BO3MOXKHOCTEN TIOAB/IEHNUs TIPeJie/ia UCIIO/Tb30BAHNA VIC-
KyCCTBEHHOTO MHTEJIJIEKTa B CTPOMTENbCTBE. Vlccenona-
HO TIOHATUE «CUHTYIAPHOCTDY, U3Y4eHO BHEJPEHME UC-
KYCCTBEHHOTO MHTEJIEKTA B IPAKTUKY OTEUeCTBEHHOIO
CTPOUTENBCTBA M CHETAHBI BBIBOJBI O TOM, UTO TOSBJIE-
HIe «CBepXpa3yMa» B CTPOMTENIbHOI cepe IpeficTaBIs-
eTcs JienoM fanexoro 6yayiero. IlomyueHHble pesynbra-
TBI BHOCAT BKJIaJl B Pa3BUTUE TEOPUM CAMOOPTaHM3AL[UN
U OTKPBIBAIOT HOBOE TEOPETHYECKOEe HAIIpaB/IeHne B 1C-
crefloBaHuM TIPO0/IeM Ipefienia Pa3BUTUA UCKYCCTBEHHO-
TO MHTEJI/IEKTA B CTPOUTENbCTBE.

Vin.: 1. bubnuorp.: 16 Ha3s.

Asaul V. V. Singularity of digital transformation in
construction. Vestnik grazhdanskikh inzhenerov - Bulletin
of Civil Engineers, 2024, no. 1 (102), pp. 112-119.

Keywords:  construction, digital transformation,
artificial intelligence, singularity, superintelligence.

Introduction of digitalization tools and, in particular,
artificial intelligence plays an important role in the
development of construction in Russia. Despite the
numerous publications on this issue, there are practically
no studies on the systematic implementation of
digitalization in construction activities and possible limits
of this process. Due to the fact that this phenomenon
has been little studied, the problem in this formulation is
considered for the first time. The purpose of this study is to
analyze the possibilities of the emergence of a limit to the
use of artificial intelligence in construction. The concept of
«singularity» is investigated, the introduction of artificial
intelligence into the practice of domestic construction

is studied and conclusions are made that the emergence
of «super intelligence» in the construction sphere seems
to be a matter of the distant future. The results obtained
contribute to the development of the theory of self-
organization and open a new theoretical direction in the
study of the problems of the development limiting of Al
in construction.
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Bepesun A. O. Oco6eHHOCTI MOETNPOBAHUS IPO-
necca nuQpoBoit TpaHcHopMaINM HA HPEIPUATHAX
cdepor crpontenberea u JKKX // BectHuk rpaxpas-
CKuX MHXeHepoB. 2024. Ne 1 (102). C. 120-127.

Kniouesvte cnosa: nudposas rpanchopmanus, MaTpy-
Ija M3MEHEHWIl, pecTPyKTypusaumsa OM3HeC-pOLecCoB
CTPOMUTENbHOTO MPEeANpUATH, IieeBble TpaHcdopMa-
I

Paccmorpen mopxon K tpanchopmanmn OusHec-
IPOLIECCOB  CTPOUTEIBHOIO HPENUPUATHA € Y4eTOM
KOMIUICMEHTapHOCTM  IIPENIIONaraeMbIX — VM3MEHEHMIL.
[Tpeno)xena momarosass MeTOAMKa BbIOOpa 1UQpPOBLIX
UHCTPYMEHTOB /I OCYLIECTBICHMA MEPOIPUATHIL IO
nudpoBoil TpaHCPOpMAIMM CTPOUTEILHON OpraHmsa-
uuu. JlaHHas MeTOAMKa OCHOBAaHA Ha IMPUMEHEHUM WH-
CTPYMEHTapuA MaTPUIbl MI3MEHEHMIT, KOTOpas Y4UTbI-
BaeT (aKTOPBDI, CACPXKUBAIOINE PA3BUTUE MPEATIPUATIA
U LjefieBble TpaHCOpMaLNL.

Ta6m.: 1. Vin.: 2. Bubnuorp.: 12 HasBs.

Berezin A. O. Features of modeling the process of
digital transformation at enterprises in the field of
construction and housing and communal services.
Vestnik grazhdanskikh inzhenerov- Bulletin of Civil
Engineers, 2024, no. 1 (102), pp. 120-127.

Keywords: digital transformation, state transition
matrix, restructuring of business processes of
a construction company, targeted transformations.
The article considers an approach to transforming the
business processes of a construction enterprise, taking
into account the complementarity of the proposed
changes. A step-by-step methodology for choosing
digital tools for the implementation of measures for the
digital transformation of a construction organization is
proposed. This methodology is based on the use of tools
of the state transition matrix, which takes into account the
factors hindering the development of the enterprise and
targeted transformations.



