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Yznobas nodamaubocme ysnob nodkpaHoBo-nodcmponunbHeix ¢epM
Mapkuxa 10. 0.
Huxezopodckuu zocydapcmberHsid apXumexmypHO-Cmpoume /b Hbil
yHubepcumem
email: poluektoff@bk.ru

ModkpaHobo-nodcmponunbHas  ¢epma  (MNP) cobmewaem B cede
¢yHKkuuU nodkpaHobol u nodcmponunbHOU KoOHCmpykuuu. Ee ocHoBHbIE
0MAUYUS OM KAaccuyeckux ¢epM 3akakdawmes B Sonbwux 2adapumax
u pa3bumoMm e3doBom nosice kopod4amozo0 Ce4YeHus, CNOCOOHOM
paBHoueHHo padomamb Ha u32ud B dByx nnockocmax U
conpomubnsamecs  depopmauusM  3akpyyqudanus [1]. Pacsém MNN®
0CNOXHAEeMCS meM, ymo eeé cmepxHebas Modenb, npedcmabnas codol
nnockyw cucmemy, BocnpuHumaem Bonbwue Hazpysku, deucmbywwue
u3 nnockocmu, cnedobamensHo, Bce xe sbasemcs npocmpaHcmBeHrHoU
koHcmpykuued. E3dobod nosc Haxodumca B cAOXHOM HANPAXEHHO-
de¢opmupobaHHoM cocmosiHuu  (HAC), & mom 4Yucne ucnbimeiBaem
CMecHeHHoe  kpy4veHue, Bbi3BaHHoe  Bo3MoxHOU  0BHOCMOPOHHEU
KpaHoBou HazpyskoUu U CundMU NONEPeYHO020 MOPMOXEeHUs KpaHob.
Mpu 3moM caMo ceyeHue nosca B Bude npusMamu4yeckozo
MOHKOCMEHHO20 CMEpPXHS 30KpbiM020 npoduns 4vacmo okassibaemcs
HECUMMEMPUYHbIM, UMeem KoHcoAu (Bbinycku nosicHbix  Aucmob  3a
npedenbl cmeHok) u ycunubaemcs duadpazMamu, pedpaMu XECMKOCMU
u G8p. nodkpennsiwumu 3neMeHmaMu. B padome onucaHo BausHue
ysnodb conpsxeHus 3neMeHmo® pewemku c e3dobbiM nosicoM Ha
npocmpaHcmBenHyn padomy e3doBozo nosca MNP ¢ pasnuyHbIMU
2e0MEMpUYeCKUMU  xapakmepucmukamu.  [lpubedeHo  odocHobBaHue
HeodxoduMocmu y4ema xecmkocmu y3nobeix coeduneHud. Uccnedobaro
BausHue xecmkocmu y3nobbix coeduHeHul Ha HanpsxeHus B e3dobom
nosice [2, 3]. BuisBneHsl ¢akmopsl, okasbibawwue Bo3dedcmbue Ha
nodamaubocmb y3noBeix conpsxeHul PpewemKU U HUXHe20 nosca,
nokazaHo ux BausHue Ha nodamauBocmb e3dobozo nosca MNP.
BbideneHsl  30KOHOMEPHOCMU  U3MEHEHUS  AUHeUHbIx U yznobol
nodamnubocmed e3dobozo nosca. MWccnedobaHa padoma  HuxHezo
nosca nNpu  KpyyeHuu. BeisBneHsl omaudus ezo HAC om HAC
3kbubanenmHod danku, ucnonb3ywuwedcs B kavecmbe pacyemHol
cxembl  @na  onpedeneHus BHympeHHux ycuaul no dedcmBywwel
vemoduke pacyema. Paspadomad aHanumuyeckuu Memod pacyema
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HUXHE20 Nosfica HA KPpy4YeHue ¢ y4emoM nodkpennswwezo BausHus
3nemMeHmod pewemku u BepxHezo nosica. [lpednoxeHa pac4emHas
cxeMa — danka Ha yznobbix ynpyzux onopax, 3Mumupywwux padomy
pewemku. [lpunama ¢opmyna dna onpedeneHus XECMKOCMU Ynpyaux
onop. [lpoBedeHo 4ucneHHoe uccnedobaHue HAC MNP, cpabreHue
HaNpPSXeHUl, NOAYYEHHbIX QHAAUMUYECKUM U YUC/AEHHbIM Memodamu,
HamypHbiM odcnedobaHuem [4].

Cnucok numepamypbl

1. EnbHob H. A, KoyemoBa E. A. AHaonu3 npuMeHeHus cucmeM muna
«nodkpaHoBo-nodcmponunbHbie ¢epMbl» B BonbwenponemHbix uexax
0@HO3MAXHbIX NPOMblwAeHHbIX 33aHul // Tpydsl HaY4HO20 KOHzpecca
14-20 pocculckoz0 apxumekmypHo-cmpoumensHozo ¢opyma. 2016. C.
143-146.

2. NaMncu b. B, Xazob M. A, Mapkuna 0. 4, bBpukkens 0. M.
BnusaHue  xecmkocmu  3neMeHmoB  pewemku Ha  nodamauBocmb
e3doboz0 nosca nodkpaHoBo-nodcmponunsbHod  pepmbl  (MMNP) //
MpuBonxckuu HayyHbil xypHan. 2022. N° 2. C. 29-37.

3. Namncu b. b, Mapkuna 10. 0., Xas3ob M. A, BausHue Beicomsl
nodkpaHobo-nodcmponunsHol  ¢epmbl  (MN®P)  Ha  nodamaubocms
e3dobozo nosica // MpuBonxckul Hayukelld xypHan. 2023. N° 1. C.
28-34.

L. Epemun K. U.  [pedomBpaweHue paspyweHud CMPOUMEAbHbIX
MEmanau4Yeckux KoHcmpykuul. MazHumozopck: MITY um. M. Hocoba,
2004. 235 c.

Angularpliability crane secondary trussjoints
Markina Yu. D.
Nizhny Novgorod State University of Architecture and Civil
Engineering

The crane secondary truss combines the functions of a crane and a
secondary ftruss. It differs from the standard fruss large
dimensions and a large box profiles lower belt, capable of working
equally on bending in fwo planes and resisting torsion
deformations [1]. The calculation of the crane secondary fruss is
very complicated. The beam finite element model of the fruss is a
flat system. At the same time, it perceives large loads acting from
the plane, therefore, it is still a spatial structure. The lower belt
is in a complex sfress-sftrain state, including restricted torsion
caused by a possible one-sided crane load and the forces of
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transverse braking of cranes. At the same time, the belt of a thin-
walled closed profile is offen asymmetrical, has consoles,
diaphragms, stiffeners, and other reinforcing elements. The influence
of the web members of the spatial work of crane secondary fruss
lower belt is considered in the paper. The rationale for the need to
consider the sfiffness of the joints is given in the paper. The
influence of the stiffness of joints on fthe stress-strain state in
the lower belf is investigated. Factors affecting the pliability of
the joints are revealed [2, 3] Their influence on the pliability of the
lower belt of the crane secondary truss is analyzed. The
regularities of changes in the linear and angular compliance of the
lower belt are identified. The work of the lower belt during torsion
is investigated. The differences between its sfress-strain stafe
and the stress-strain state of the equivalent beam are revealed.
The beam is used as a calculation scheme for defermining internal
forces according to the current calculation method. An analytical
method for calculating the lower torsion belf, considering fthe
reinforcing influence of the lattice elements and fthe upper belf, has
been developed. The design scheme is proposed — a beam angular
elastic supports that emit laftice work. The formula for determining
the stiffness of elastic supports has been adopted. A numerical
study of fthe stress-strain state of the crane secondary truss has
been carried ouf. The comparison of fthe sfresses obfained by the
analyfical method, numerical method, and full-scale examination was
carried out [4].
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ModenupobaHue ocbeweHus, cocmosiwezo u3 napaMempuyeckux
odbekmoB, ¢ noMowsi npozpammsl Dynamo
" llymunod K. A, Mypweba 10. A.
Cankm-llemepdypzckul 2ocydapcmbBerHsiu
apxumeKmypHo-CMpoume/ibHelU YHubBepcumem
190005, 2.Cankm-llemepoypz , ys. 2-s KpacHoapmeuckas), 0.4
email: "shkas@mail ru, yual2017@mail.ru

WccnedobaHue nocBsweHo paspadomke Haudonee  ONMUMANbLHO20
pecypcocdepezawuezo0 npozpamMMHoz0  koda 38 ModenupoBaHus
ocBbeweHus, cocmoswezo u3 napamMempuyeckux odbekmoB. [ns padombl
Obina  BwidpaHa  npozpamMma  napaMempuyeckozo  BusyanbHozo
npozpammupoBaHusa Dynamo, no3Bonawwas BHocumb u3MeHeHus 6
Modens B uHmepakmubHoM pexume [1, 2]. MonyyenHas Modens Bbina
umnopmupobara B npozpammy Revit dns padombl B cocmabe npoekma
(cM. puc.). BosMoxHo umnopmupobaHue Modenu u B omedvecmbeHHbie
KOMNAEeKCbl UHPOPMAUUOHHO20 ModenupobaHus.

Mamepuansl nydaukywmca no pe3ynbmamaM npobedeHus HayyHo-
uccnedobamensbckou  padomel, npobodumou B pamkax  KoHkypca
2paHmoB Ha BbinonHeHue Hay4Ho-uccnedoBamensbckux padom Hay4Ho-
neddzozuyeckuMu padomHukamu CaHkm-lTemepdypackoz0
2ocydapcmBeHHoz0  apxumekmypHo-CcmpoumenbHozo  yHubepcumema
(CNarAcCY) 6 2023 zody.
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Cnucok numepamypsl

1. AHucumoba H. B. 0830p ocHOBHbix  nnazuHoB  cpedobozo
mModenupobanus u onmumusauuu 2eomempuu B Dynamo u Grasshopper
// BIM-modenupoBaHue B 3adayax cmpoumenscmBa U ApXUMEKMYPbI
(Canvkm-Nemepdypez, 15-17 mas, 2019 2.): mamepuansl Il MexdyHapodHol
Hay4Ho-npakmuyeckol  koHdeperuuu /  Cankm-Memepdypackul

2ocydapcmbeHHsid apXumeKmypHO-CMpoUmenbHbIU yHubepcumem.
Cankm-MNemepBdypaz. 2019. C. 228-233. DOI: 10.23968/BIMAC.2019.042
2. Xykob B. C, 3auenun E. M. OcHobBbl BusyanbHoz20

npozpammupoBarus B Dynamo dns npoekmupoBanus B Revit //
Lugppobas mpaHcpopmauus B 3Hepzemuke (Tamdob, 21-22 dekadps
2021 2.): Mamepuansl Tpembed Bcepocculckol Hay4Hou KOHdEpeHWUU
/ TamBobckul 2ocydapcmbBenHsil mexHudeckuld yHubepcumem. TamBob.
2022. C. 103-105.

Modeling of Lighting Consisting of Parametric Objects
Using the Dynamo Program
Shumilov K. A, Guryeva Yu. A
Saint Petersburg State University of Architecture and Civil
Engineering 190005, St. Petersburg, 2nd Krasnoarmeyskaya sftr., 4

The research is devoted fto the development of the most optimal
resource-saving software code for modeling lighting consisting of
parametric objects. The Dynamo paramefric visual program was
chosen for the work, which allows making changes to the model in
an interactive mode [1, 2]. The resulting model was imported into
the Revit program fo work as part of the project. It is also
possible to import the model info domestic information modeling
complexes.

The materials are published based on the results of the research
work carried out within the framework of the grant compefition for
the performance of research works by scienfific and pedagogical
workers of the St. Peftersburg State University of Architecture and
Civil Engineering (SPbGASU) in 2023.
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ModenupobaHue dekopamubHol napaMempu4eckod CMeHbl C NOMOW b
npozpamMel Dynamo

" llymunob K. A, Mypbeba 0. A.
Cankm-lTemepoypzckul 2ocydapcmberHsil
apxumekmypHo-CcmpoumeibHsll YyHubepcumem
190005, 2.Cankm-llemepdype, ysr 2-s5 KpacHoapmedckas, 0.4
email: "shkas@mail.ru, yual2017@mail ru

B npouecce npoBbedeHHoz0 uccnedobaHus abmopamu Bbin paspadomad
NPO2pPaMMHbIU kod ans modenupobaxus dekopamubHou
napaMempuyeckol cmeHb, no3boaswwul 3HAYUMENbHO COKpPAMUMb
3ampayeHHble  pecypcel  (4enobeko-, MawuHo-4ack, onepamubBHyk
namMsmbs U m. 4.). Beina ucnonb3obaHa npozpaMMa napamMempuyeckozo
(BuszyansbHozo) npozpammupobarus Dynamo [1, 2]. Mony4venHas Modens
dbina umnopmupobana B Revit dns ¢opmupoBaHus apxumekmypHoU
cpedsl npoekma (cM. puc.). 3ma Modenb Moxem JbiMb MAKXE YCNEWwHO
umnopmupobana u B omeyecmBeHHble BIM-komnnekch, Hanpumep, B
Renga.

Mamepuansl nydnukywmca no pe3ynbmamaM npobedeHus HayyHo-
uccnedobamensbckou  padomel, npobodumou B pamkax  KoHkypca
2paHmoB Ha BbinonHeHue Hay4Ho-uccnedoBamensbckux padom Hay4Ho-
neddzozu4eckuMu padomHuKamu CaHkm-lTemepdypackoz0
2ocydapcmbeHHo20  apxumekmypHo-cmpoumenbHozo  yHubepcumema
(CNarACY) & 2023 zody.

oACAL BMO CBEPXY it

'-:-:-:f-'.::f:-}}}??r"‘i-?*'-z-'-n;«.-hﬂ{{{
i

Cnucok numepamypbl

1 Mepueba A. E, XuxHsk H. C, Padaeb A E. Anzopumm
npoekmupoBaHus KOHCMpyKuUU CNoXHOU KOHU2ypauuu C
ucnonb3obaHuem cpedcmb abmomamusauuu (Ha npumepe
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AutodeskRevit, AutodeskAutocad u Dynamo) // TpaHchopmHble
coopyxenus. 2018. T.5. N°4. C. 4. DOI: 10.15862/04SATSL18

2. AHdpeeb M. U,  Manbueb B. .  PacwupenHoe  ucnonb3obaHue
Bo3MoxHocmel AutodeskRevit Ha ocHoBe dononHeHus Oynamo //
MHdopMauuoHHbe U 2paguyeckue mexHonozuu b npodeccuoHanbHol u
HayyHou desmensHocmu (TiMeHs, 27 Hosidps 2017 2):  (BopHuk
cmamed  MexdyHapodHol Hay4HO-NpakmMuyeckol KOH¢EepeHuuu.
TioMeHckul uHBycmpuanbHbll yHubepcumem. TwMens. 2017. C. 124-127.

Modeling of a Decorative Parametric Wall Using the Dynamo Program
Shumilov K. A, Guryeva Yu. A
Saint Petersburg State University of Architecture and Civil
Engineering 190005, St. Petersburg, 2nd Krasnoarmeyskaya sftr., 4

In the course of the research, the authors developed a program
code for modeling a decorative parametric wall, which allows to
significantly reduce the resources spent (man-, machine-hours, RAM,
etc). The Dynamo parametric (visual) program was used [1, 2]. The
resulting model was successfully imported into Revit to form fthe
architectural environment of the project.

The materials are published based on the results of the research
work carried out within the framework of the grant compefition for
the performance of research works by scienfific and pedagogical
workers of the St. Petersburg State University of Architecture and
Civil Engineering (SPbGASU) in 2023.
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ModenupobaHue BbicmaboyHozo nabunboHa
€ noMowbio npozpaMMel Dynamo
" llymunod K. A, Mypweba 10. A.
Lankm-[llemepoypzckuu zocydapcmbeHHsiu
apxumekmypHo-cmpoume/ibHslU yHubepcumem
190005, 2.Cankm-llemepdype, ysr 2-s5 KpacHoapmedckas, 0.4
email: "shkas@mail ru, yual2017@mail.ru

Pesynbmamom uccnedoBaHus abnsemcs ONMUMAnbHbIU no
pecypco3amapamaMnpozpaMMHbll  koddns  dopmupobaHus  Modenu
odbekma (cM. puc.). Co3zdaHue ckpunma dbino BuinonHeHo B npozpamme
BusyanbHozo  (napamempuyeckozo)  npozpammupobarus  Dynamo,
komopasa ycnewHo padomaem cbBaske c¢ Revitu omevecmBeHHoU
Rengadnsco3danun, ¢opmupoBaHus apxumekmypHbIX  peweHuld U
paspadomku npoekmHod dokymenmauuu [1, 2].

Mamepuansl nydaukywemcs no pe3ynbmamaM npoBedeHus HAyyHO-
uccnedobamensbckol  padomel, npobodumou B  pamkax  KOHkypca
2paHmob Ha BbinonHeHue Hay4Ho-uccnedoBamensbckux padom HayyHo-
neddzoz2uyeckuMu padomHukamu CaHkm-llemepdypackozo
2ocydapcmBeHHoz0  apxumekmypHo-CmMpoumenbHozo  yHubepcumema
(CN3rACY) & 2023 zody.

BbICTABOYHIIA BbICTABOUHbIA
TABHITHOH NABANBOH )

Cnucok numepamypbl

1. KapeHzuH . B, Ecunob A. B. Dynamo kak cnocod pacwupeHus
Bo3moxHocmed AutodeskRevit // WHpopMauuoHHble U zpaduyeckue
mexHonozuu B npodeccuoHansHolU U HayyHou desmensHocmu (TiMeHsb,
30 Hosdps 2018 2): C(dopHuk cmamed Il MexdyHapodHol HayyHo-
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npakmuyeckol  KoHdepeHuuu. /  TwMeHckul  UHBYCMpUAnbH.IG
yHubepcumem. TwmeHb. 2018. C. 216-218.

2. BaneHcua 3, Poinkobckasa M. M. PacwupeHue MmodenupobaHus B
npozpamMme Revit ¢ nomowsi Dynamo // Hay4yHoMy npozpeccy —
mbopyecmbo  Monodeix  (Mowkap-Ona,  17-18 anpens 2015 2.):
mamepuansl X MexdyHapodHou MonodexHoU Hay4HoU KOHpepeHuuu no
ecmecmBeHHOHAYYHLIM U mexHudeckuM ducuunauHaM. / TMoBonxckud
20cydapcmBenHbll mexHonozudeckul yHubepcumem. Mowkap-0na. 2015.
C. 95-97.

Exhibition Pavilion Modeling Using the Dynamo Program
Shumilov K.A., GuryevaYu.A.
' Saint Petersburg State University of Architecture and Civil
Engineering 190005, St. Petersburg, 2nd Krasnoarmeyskaya sftr., 4

The result of the study is the optimal resource-intensive program
code for the formation of the object model (Fig.).

The script was created in the Dynamo visual (parametric)
programming program, which successfully works in conjunction with
Revit and domestic Renga to create, form architectural solutions
and for project documentation development [1, 2].

The materials are published based on the results of the research
work carried out within the framework of the grant compefition for
the performance of research works by scienfific and pedagogical
workers of the St. Petersburg State University of Architecture and
Civil Engineering (SPbGASU) in 2023.
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HemouyHocmb uHpopMauuu o Benuyure ouerubaembix Snokod npu
usMepeHuu napaMempod owudok uuppobeix kaHanoh u mpakmob
bamenkob K. A.

MUP3A - Poccudckud mexHonozuyeckud yHubepcumem, 119454,
Poccus, 2. Mockba, [lpocnexkm BepHadckozo, d. 78
email: pustur@yandex.ru

Pekomendauus ITU-T G.826 [1] onpedensem ckBo3Hbie napaMempsl
owudok u HopMbl 8ns MexdyHapodHbix Uuppobeix mpakmoB, a makxe
dns  MexdyHapodHbix uudpobeix kaHanob. HopMbl Ha napamempbl
owudok He 3abucam om ¢u3suyeckol cemu, GopMupylwel KaHan uau
cemebod mpakm. [lpu onpedeneHuu HOPMUPYEMbIX 3HAYeHUU 0dHY
HeonpedeneHHocmb co3daem HedoCMAMOYHO MOYHAA UHPOPMAUUSA O
Benuyune oueHubaeMmbix dnokob [2]. 3mom Hedocmamok
ckoppekmupoban B ITU-TG.828 [3]. 3mo o3Hayaem, ymo pasmep dnoka
ybenuvubaemcs ¢ ybenuveHuem ckopocmu nepedaqu [4, 5] B mo xe
bpema dna  onpedeneHus  owudok ocmaemcs  BIP-8.  3mom
ybenuyqubawwulcs pasmep dnoka npubodum K NOCMOSHHOMY
ymeHbWweHulw 3dpekmubHocmu kOHMPOAA owudok, MAK KOK CKOPOCMb
ybenuqubaemcs. TakuM cnocodoM He Mozym Obimb MOYHO onpedeneHsbl
donee Bbicokue 3Ha4YeHus ko3douuueHma owudok. B pes’ynbmame
donee 2nydoko20 MeOpemMUYECK020 PACCMOMPEHUS BblA0 NPedNoXeHo,
4ymo 4ucno nodnexawux koHmponw 8nokob B cekyHdy cnedyem
ybenuyubamb co ckopocmblo nepedadu, 4model odecneyubancs
NOCMOSIHHLIU pa3Mep dnoka.

Cnucok numepamypbl

1. Rec. G.826. End-to-end error performance parameters and
objectives for infternational, constant bit-rafe digital paths and
connections. — 2002—-12. — Geneva : ITU-T, 2002. — 34 p.

2. MenbHukoba H. ®. 3bonwuus pekoMeHdauul MC3-T no
nokasamensM owudok uudpobeix kaHano® u mpakmod [3nekmpoHHsIT
pecypc]. — Pexum docmyna: analytic.ru/articles/(ib217.pdf.

3. Rec. G.828. Error performance parameters and objectives for
international, constant bit rate synchronous digital paths. — 2000—
03. — Geneva : ITU-T, 2001. — 24 p.

L. BameHkob K. A. AHonuz u cuHmes cmpykmyp cemed cbasu
memodoM nepedopa cocmosHul // Becmuuk Caxkm-Memepdypzckozo
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yHubepcumema. [lpuknadHas Mamemamukd. WHdopmamuka. [pouecchl
ynpabneHus. 2022. T. 18. N° 3. C. 300-315.
https://doi.org/10.21638/11701/ spbu10.2022.301.

5. bamenko® A.A, Bamenkob K.A., ®okun AbB. AHanuz BeposmHocmu
cBasHocmu menekoMMYHUKQuUoHHOU cemu Ha ocHoBe unbBepcul ee
cocmosivul // BecmHuk ToMckozo zocydapcmbBeHHozo yHubepcumema.
YnpabneHue, BbiqucaumenbHas mexHuka u uHpopmamuka. 2022, N° 59.
C. 91-98. doi: 10.17223/19988605/59/10.

Information Inaccuracy abouf estimated blocks size when measuring
digital channels and pathserror parameters
Batenkov K.A.
MIREA - Russian Technological University, 78 Vernadsky Avenue,
Moscow, 119454, Russia

ITU-T Recommendation G.826 [1] defines end-to-end error
parameters and norms for international digital paths, as well as for
international digital channels. The norms for error parameters do
not depend on the physical network forming the channel or network
path. When defermining the normalized values, one uncertainty is
created by insufficiently accurate information about the size of the
estimated blocks [2]. This disadvantage is corrected in ITU-T G.828
[3]. This means that the block size increases with increasing
transmission speed [4, 5]. At the same time, BIP-8 remains for
error detection. This increasing block size leads to a constant
decrease in the efficiency of error confrol, as the speed increases.
In this way, higher values of the error coefficient cannot be
accurately deftermined. As a result of a deeper theoretfical
consideration, it was proposed that the number of blocks fo be
monitored per second should be increased with the transmission
rate in order to ensure a constant block size.
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AHanus pesynemamob npoekmupobBaHus u 3kcnayamauuu
3Hepzo3¢dekmubHozo uHduBudyansHozo xunozo doMa
HaHezasuduuupobanHoM yvacmke dna cmpoumenscmbaYepHoMopckozo
nodepexbs
domun A. B.

Hobopoccuuckuu guauan bI'TY um. BI, UWyxoba
353919, Hobopoccuuck, Meicxaxckoe wocce 75
email: a_v_fomin@mail.ru

MNpoekmupobarnue uHAuBudyanbHeix Xunbix doMoB Ha yvacmkax,
Boidensembix dna UXKC Ha YepHomockom nodepexbe Poccuu donxHo
yyqumeibamb npodnembl odecneyeHus Boicokux mpedobaHul k KoMdpopmy
npoxubanus B ycnobusx ozpaHuyeHHblx pecypcob MowHocmu cemel
31eKMPOCHAdXeHUS U  NPAOKMUYECKU C  NOAHbIM  omcymcmbBueM
Bo3MoxHoCMU nodkAlYeHUS K cemaM 3nekmpocHadxeHus. Haudonee
pPAUUOHANbHBIM peweHueM sbBnsemcs npuMeHue 3Hepzocdepezawwux
mexHonozul  Ha  3mane npoekmupobanus u  cmpoumenscmba
undubudyansHeix xunbix domob [1]. K 3muMm mexHonozusMm cnedyem
omHecmu cnedywuue HanpaBneHus.

1. PasMeweHue u Beidop npoekma doMa HA  yvacmke
cmpoumenscmba ¢ yyemoM HanpaBAeHUS CONHEYHO20 U3ANYYEHUS,
odecneyubawwezo  onmumanbHoe  pacnonoxeHue — mennoBeix U
¢domo3nekmpuyeckux npeodpasobamened conHeyHoU 3HEp2uU.

2. MpeumywecmbernHoe  ucnonb3obBbavue  Boicoko3pdekmubHbix
MenNouU30NAUUOHHbIX  Mamepuanoch,  Beidop  uBemobBol  2ammbl
konopusauuu nobepxHocmed u cBemonpoHukaeMbix KOHCMpYKUUU,
odecneyubawwux kKak MuHuMu3auul menaonocmynneHud BHympb doma
® menabil nepuod 20da, mak u mennonomepb B x0nodHLIU Nepuod.

3. NpuMeHeHue KaK 2e0beHmuAAUUOHHbIX cucmem,
3aknadeibaemMbix B MoHoAUMHble ¢yHBaAMeHmbl, mak u depnekmopob Ha
BrimsxHbIX BEHMUASUUOHHBIX CUCMeMax.

k. PasmeweHue doMa Ha yyacmke cmpoumenscmbac yyemom
BbICOMHBIX OMMEMOK y4acmka € uenbl odecneveHus ecmecmbeHHozo
yknoHa dnA cucmeM kaaHanusauuu u dpeHaxa ammocdepHbix ocadkob.
5. NpuMeHeHue mennoBbix Hacoco® dns mennocHadxeHus cucmem
omonneHus u BC.
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6. MNpuMeHeHue BHYmpunonbHeiX 2udpabauyeckux CcucmeM Kak
dns omonneHus B xo0n00HbLIU, MK U AY4uCMO20 KoHJuuuoHupobaHus
mennbil nepuod zoda.

7. MNpeumywecmBeHHoe npumeHeHue & kadecmbe ucmoyHukba
HU3KONOMeHuuanbHoU 3Hepa2uu uckyccmBeHHbix npydobeix cucmem,
o0HoBpeMeHHO BbINOAHAKWUX GUHKUUK HOKONAEHUS aMMOCGEepHbIX
ocadkob 8ns_nonuba pacmeHul Ha yyacmke.

8. NpuMeHeHue  KOMBUHUPOBOHHBLIX  CuCMEM  HAKONAEHUS
ucnonb3oBanua cucmeM, odecnevubawwux koHduuuoHupobaHue
noMeweHusix doma u mennoombod 3a cyem ucnapeHus Bodbl
noBepxHocmeld kak uckyccmBeHHbix  npydobeix cucmeM, mak
omkpeimozo nnabamenbHozo daccelHa.

MNokasaH npumep npakmuyeckol peanusauuu odHozo u3 Bapuanmobd
Mmako20 npoekmad. 3kcnaAyamauus 3moz20 xunozo doma B meveHue
nocnedHux  dbyx nem  nokasana  Beicokyw ~ 3HEepzemuyeckyi
3dpekmubHocmb  npuHAmbix  BboiwepekoMeHOoBAHHbLIX  NPOEKMHbIX
peweHud. [lonoaHumenbHo Bbin0 docMUzHYMA 3HAYUMEALHAS 3KOHOMUS
3ampam (okono 500 % no cpabHeHuln c munoBeiMu cucmeMaMu) Ha
cmpoumenscmBo 3@  c4eém  npuMeHeHus uckyccmBeHHbix  NpydoBbix
cucmem B kavecmbe ucmoYHuka HU3KONOMEHUUAAbHOU 3Hepzuu 4ns
mennoBozo Hacocd. 3KCNAYAMAUUOHHbIE 3aMPAMbLl MAKXE 0Ka3aAucb
KpalHe HuU3KuMu, ocodeHHo B mennbil nepuod z0dag, no cpabHeHuw ¢
peweHusMu, npedycMampubawwumu  ucnonb3obaHue  ABMOHOMHbIX
koHduuuoHepob dna noddepxaHus KoMdopmHbIX ycnobud.

CcC n o>C

Cnucok numepamypsl

1. Anosn P. M, ®edocob C. B, Onapuna /1. A. 3Hepzo3dpdpekmubHbie
300HUA — cocmosiHue, npodneMsl U Nymu peweHus — MbBaHobo:
MpecCmo, 2016. — 276 c.

Analysis of the results of design and operafion of an energy-
efficient individual residential building on a non-gasified site for the
construction of the Black Sea coast
Fomin A. V.

Novorossiysk branch of BSTU im. V.G. Shukhova
353919, Novorossiysk, Myskhakskoe shosse, 75

The design of individual residential buildings on sites allocated for
individual housing construction on the Black Sea coast of Russia
should fake into account fthe problems of ensuring high
requiremenfs for the comfort of living in conditions of limited
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capacity resources of power supply networks and with the almost
complete absence of the possibility of connecting to power supply
networks. The most rational solution is the use of energy-saving
technologies at the stage of design and construction of individual
residential buildings [1. These technologies include the following
areas.

1. Placement and selection of a house design on the construction
site, faking into account fthe direction of solar radiation, which
ensures the optimal location of thermal and photovoltaic solar
energy converters.

2. Preferential use of highly efficient heaf-insulating maferials, the
choice of colors for coloring surfaces and light-permeable
structures, which ensure both minimization of heat gain inside fthe
house during the warm season and heat loss during the cold
season.

3. The use of both geoventilation systems laid in monolithic
foundations and deflectors on exhaust venfilation systems.

L. Placement of fthe house on the construction site, taking into
account the elevation of the site in order to provide a natural
slope for sewage systems and drainage of atmospheric precipitation.
5. Application of heat pumps for heat supply of heating and hot
water systems.

6. The use of underfloor hydraulic systems for both heating in the
cold and radiant air conditioning in the warm season.

7. Primary use as a source of low-pofential energy of artificial
pond systems, which simultaneously perform the function of
accumulating precipitation for watering plants on the site.

8. The use of combined storage sysftems and fthe use of systems
that provide air conditioning in the premises of the house and heat
removal due fo the evaporation of water from the surfaces of both
artificial pond systems and an outdoor swimming pool.

An example of the practical implementation of one of the options
for such a project is shown. The operation of this residential
building over the past two years has shown fthe high energy
efficiency of the above-recommended design solutions. In addition,
significant savings in construction costs (about 500% compared to
typical systems) were achieved through the use of artificial pond
systems as a source of low-grade energy for the heat pump.
Operating costs are also extremely low, especially during the warm
season, compared fo solutions that use independent air conditioners
to maintain comfortable conditions.
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Yok  620.193

HoBeid nodxod k npoekmupoBaHul cmpoumenbHbIX
MemannokeHcmpykuul, 3kcnayamupyeMbix B koppo3uoHHo-azpeccubHbix
cpedax
" ABcumemob B. 3, Alysun M. WU,
benzopodckud zocydapcmberHsid mexHosozuYeckul yHubepcumem
um. B I UWyxoba
email: "Absimetov57@mail.ru, Pavel lunin_pl@mail.ru

[paMomHoe npoekmupoBaHue MemanAuUYeCKUX KOHCMPYKUUU uz2paem
pewanwyw ponb B odecneyenuu ux HadexHocmu, BesonacHocmu U
donzobeyHocmu. CodnwdeHue danHbix mpedobaHul peznamMeHmupylm
HopmMamuBHbie  mexHuveckue — dokyMeHmsl. CezodHs B  Poccuu
ods3amensHbiM  HopMamubBHbiM - dokymeHmamu dns  npoekmupoBaHus
Memannuyeckux koHcmpykuul sbasemcs CM 16.13330.2017 «CmanbHble
koHcmpykuuu»  [1], CM 28133302017 «3awuma CMpPOUMEbHbIX
KOHCMpYkuul om Kkopposuu» [2]. Kpome omedecmBeHHblx, ecmb
ebponelckue HOPMbl npoekmupobaHue, mak Ha3blBaeMsble
«EBpokodbi» [3]. MpodnemMa koppo3uu Memannuyeckux KOHCMPYKUUl
akmyanbHa u ocmaemcs odHod u3 2nabHeix npodnem B uHxeHepuu u
cmpoumenscmbBe. AkmyansHocmb npodneMsl nodmBepxdawm:cmambs B
xypHane  “MaterialsandCorrosion”  (2021): & 3mod  cmambe
odcyxdaemcs mekywee cocmosHue U uccnedobaHus B  odnacmu
KOppoO3uU MemanaAu4eckux KoHcmpykuud B pasaudHbix  ycnobusx
skcnayamauuu (4] CywecmByem psd ¢dakmopob, komopsie mak uAu
uHaye Bausiom  H@  KOPPO3UOHHYKW  CMOUKOCMb  MEMANAU4ecKux
KOHcmpykuul. Bom nuwb Hekomopble u3 Hux: KoHcmpykmuBHa ¢opma
ceyeHul 3neMeHmob u ux nonoxeHue B npocmpaxcmbe [5], ypobeHsb
HANPSXEHHO20 cocmosiHus Memanna [6], cocmad cmpoumensHol cmanuy,
a makxe MHozue dpyzue dakmopsl, BAusHUE kKomopbix HA CKOpoOCMb U
uHmeHcubHocmb paCNPOCMPAHEHUS KOPPO3UU NO KOHCMPUKUUU Mano
usyyeHsl.Ho yxe me pesynsmamsl uccnedobaHul, komopble ecmb Ha
ce200HAwWHUU  dedb no  npaby  3acayxubawm  ompaxeHus B
HopMamuBHbix dokymeHmax. Yxe cedyac HayuHawm nosbaambcs CAMP
npomubBokoppo3uoHHoU 3awumbl. 0dHa u3 makux Obina paspadomaHa u
npomecmupobanHa doueHmoM, kaHdudamoMm MmexHU4eckux
Hayk,lamaynnunbiM W. H. BosMoxHocmu makol cucmemsl cnocodcmbyiom
NONYYEHUK 3KOHOMUYHbIX cnocodod 3awumsl, cokpauweHuw cpokob Ha
ux paspadomky u nobBbiweHuw kavecmda npoekmubix padom [7]. Ons
KOMN/AeKCHOU 3awWumbl OM KOPPO3UU MEManN0KOHCMPYKUUU HeodxoduM
nodxod k dopbde C Heu HA kaxdoM u3 3manob cmpoumenscmba. Ha
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3mane npoekmupobaHus — 3aknadbibaHue ¢opmbl, munob ceyeHud,
MapKu  cmanu, YpoBHR  HANPAXEHHO20  COCMOSIHUS  Memanna
KOHCmpykuud, cnocoda nodzomobku nobepxHocmu, Budob u munob
3aWumHbIX nokpeimul. Ha 3mane Bo3bedeHus u 3kcnayamauuu —
npoekmupobanue coomBemcmbylowux Mep KOPPO3UOHHOU  3QWUMbI.
CANP  «[lpomuBokoppo3uoHHas  3awuma»  npedHasHayeHa  4ns
abmomamusupobarHozo npoekmupobaHus NpomuBOoKOpPO3UOHHBIX
padom Ha cmadusx KanumanbHo20 cmpoumenscmba u 3kcnayamauuu
Memannuyeckux KoHcmpywkuud. WU odHum u3 BaxHelwux ¢akmopob,
cdepxubawwux Koppo3uoHHoe Bosdeucmbue (cmoswem Hapsdy ¢
BoiweonucaHHeiMu), donxHa Beicmynams 00si3amenbHas paspadomka
Mep-pekoMeHdauul no 3kcnayamauuu, yxody, nnavobeiM peMoHmam u
kKanumanbHbiM peMoHmaM Bydywux 3daHul U coopyxeHud. Komnnekc
cdepxubawowux mep, B cobokynHocmu, Moxem npubecmu K
3HOYUMENbHOMY  COKPOWEHUW  Mpam  Ha  3aMeHy  3nemMeHmob
KOHCMpYKuUU, nocmpadabwux om KOPPO3UOHHO20 paspyweHus (Bedb
makue Bewu dydem Bo3MoxHo cnpozHo3upobamb u npedocmepeyb
3apaHee), nobbicumb desonacHocmb u donzobeyHocmb 3kCNAyamauuu.
Ecnu ododwumb Bceé BbiweonucanHoe, mo cnedyem oduH npocmol
BoiBod: co3daHHble decamku nAem Ha3ad omevecmBeHHble  HOPMbI
npoekmupobaHus (xomb me u Obinu  akmayausupobaHel), mpedywm
odHobneHus u  dodabneHus  HoBeIx  nyHkmob, B  Komopbix
npoekmupobuwuk cmMoxem B nonHolu Mepe oueHumb U yvecmb BausHue
Koppo3uu Ha nepcnekmuby. Bonpoc npomuBodeucmBus koppo3uu
MOXem  dbiMb  YACMUYHO  UAU  NOAHOCMbI  peweH  HobbiMu
uccnedoBaHuaMu, pe3ynbmambl  Komopelx  dydym  3akpenneHsl B
HopMamuBHbIx GOKYMeHMax.

Cnucok numepamypel

1. CM 16.13330.2017 «CHuM 11-23-81* CmanbHble KOHCMPYKUUU»
(Mpukas Muncmpos Poccuu om 27 debpans 2017 2. N° 126/np).
2. Jawuma  cmpoumenbHbIX  KOHCMPYKWUU  OM  KOppO3ul.

AkmyanusupobanHas pedakuus CHull 2.03.11-85. CM 28.13330.2017
«Jawuma cmpoumenbHbIX KOHCMPYKUUU OM KOppO3Uu».

3. Eurocode 3: Design of steel structures - Part 1-1: General
rules and rules for buildings.
k. Materials and corrousion // Wiley. Online Library URL:

https://onlinelibrary.wiley.com/doi/epdf/10.1002/maco.202370093
(damaodpawenus: 01.09.2023).

5. BnusHue KoHCmpykmuBHoU GOopMbl Ha CKOpOCMb
pacnpocmpaHeHus KOppo3uu // Cyberleninka URL:
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7. 'amaynnuH NH. cucmema abmomamusupobarHozo
npoekmupobaHus  npomubokoppo3uoHHOU  3QWUMbLI  MemMAnAU4ecKux
koHcmpykuul // Hayka u SesonacHocms. - mapm 2015, - N°14.

A new approach fo the design of building metal structures operated
in corrosive environments
* Absimetov V. E, Lunin P. I.
Belgorod State Technological University named after V. G. Shukhov

Proper design of metal structures plays a decisive role in ensuring
their reliability, safety and durability. Compliance with these
requiremenfs is requlated by regulatory fechnical documents. Today
in Russig, the mandatory regulatory documents for the design of
metal structures are SP 16.13330.2017 “Steel Structures” [1], SP
28.13330.2017 “Protection of Building Structures from Corrosion” [2].
In addition fo domestic ones, there are European design standards,
the so-called “Eurocodes” [3]. The problem of corrosion of metal
structures is relevant and remains one of the main problems in
engineering and construction. The relevance of the problem is
confirmed by an article in the journal “Materials and Corrosion”
(2021): this article discusses the current state and research in the
field of corrosion of metal structures under various operafing
conditions [4]. There are a number of factors that in one way or
another affect the corrosion resistance of metal structures. Here
are just a few of them: the structural shape of the cross-sections
of the elements and their position in space [5], the level of the
stressed state of the metal [6], the composition of the building
steel, as well as many ofher factors, the influence of which on the
speed and infensity of fthe spread of corrosion throughout fthe
structure has been litfle studied. But the research results that
exist today rightfully deserve to be reflected in regulatory
documents. CAD systems for anti-corrosion protection are already
beginning to appear. One of these was developed and tested by
Associate Professor, Candidate of Technical Sciences, I. N. Gataullin.
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The capabilities of such a system contribute to obtaining cost-
effective methods of profection, reducing the time required for
their development and improving the quality of design work [7]. For
comprehensive protection against corrosion of metal structures, an
approach fo combating it is required at each stage of construction.
At the design stage - laying out the shape, types of sections,
steel grade, level of stress state of the metal of the structures,
method of surface preparation, fypes and types of protective
coaftings. At the consfruction and operation stage - design of
appropriate corrosion protection measures. CAD "Anti-corrosion
profection” is intended for automated design of anti-corrosion work
at the stages of capital construction and operation of metal
structures. And one of the most important factors restraining the
effects of corrosion (standing alongside those described above)
should be the mandatory development of measures and
recommendations for fhe operation, maintenance, planned repairs
and overhauls of future buildings and structures. A set of
deterrent measures, taken fogether, can lead to a significant
reduction in costs for replacing structural elements affected by
corrosion damage (after all, such things will be possible to predict
and prevent in advance), increase safety and durability of
operation. If we summarize all of the above, then one simple
conclusion follows: domestic design standards created decades ago
(even though they have been updated) require updating and adding
new poinfs in which the designer can fully assess and take into
account the impact of corrosion on the future. The issue of anfi-
corrosion can be partially or completely resolved by new research,
the results of which will be enshrined in regulatory documents.
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Cmpykmypa HeabmoknaBHozo s4eucmozo 8emoHa Ha ocHobe ducnepcHbIx
cucmem
"Mapywko M. B, Mozopenoba W. A, CyneimanoBa /. A.
benzopodckuu zocydapcmbBerHsiu mexHonozZuYeckuu yHubepcumem uM.
BT Wyxoba, 2. benzopod, ys Kocmwkoba, 46
email: “12michailmar@mail.ru, innapogorelova@yandex.ru,
ludmilasuleimanova®@ya.ru

Paspadomka, uccnedobaHue u  npousbodcmbBo  HeaBmoknabHozo
f4yeucmozo0 demoHa UMelm J0NbWOE 3HAYeHUe 8N CMpoumensHou
ompacau  Poccuu & Hacmoswee Bpema u  nepcnekmubbl  ezo
ucnonb3obaHus B dydywem.  [lpousbodcmbo  HeaBmoknabHozo
fa4yeucmozo SemoHa B Poccuu Haxodumcs Ha pasbubawwemcs 3amane. B
nocnedHee decamunemue Hadnwdaemcs  noBblweHHbIU  cnpoc  HA
UHHOBAUUOHHbIE CMpoumenbHsle Mamepuans, Komopble odnadawm
BbICOKUMU  3KCNAYAMAUUOHHBLIMU  XOPOKMEpUCMUKAMU:yAy4weHHbIMU
Mennou30nauUoHHbIMU cBodcmbaMu, npoyHocmblo U nezkocmbil. Takue
mMamepuansl u uszdenus nomozawm noBeicumb 3Hepzo3dpdekmubHocmb
30aHUd, CHU3UMb 30Mpambl HAQ OMONAeHUe U KoHAuuuoHupobaHue, a
Makxe yay4wumb 3Konozu4veckyw cumyauuw. Paspadameibaemsid
abmopamu HeaBmoknabHeil s4yeucmbil demoH coomBemcmbyem 3mum
mpedobaHuaM U Moxem cmamb anbmepHamubod MpaduUUOHHbIM
cmpoumenbHbiM - MamepuanaM. Wccnedobamb npomekaHue npoueccob
2udpamauuy, nopusauuu u mbepdeHusa s4eucmodemoHHbIX CMecel
npedcmabnsemcs  Haudonee uHdopmamubHbiM B Bude  ¢dasz0Bbix
ducnepcHbix cucmeM. Cucmema Moxem npedcmabnamb codou Bewecmbo
unu  cmecb  Bewecmdb, B komopolu Hadnwdawmcs  CMPYKMUPHbIE
U3MEHEHUS U KoHeYHble ¢a3obele cocmosiHua B 3abucumocmu om
onpedenswwux  ycnobuu. [lpoueccel nopusauuu u  mbepdeHus
f4eucmodemoHHoU cMecu npoucxodsm npu odHoBpeMeHHOM ydacmuu
xudkol (X), mbepdou (T) u =2a3oodpasHou () ¢a3 ducnepcHol
cucmeMbl.  U3MeHeHue ¢a3zobozo cocmaBa mbepdewweld cmecu B
npouecce nopusauuu zpaduyecku npedcmabnsemca & Bude ¢asobol
duazpammbl B mpoUHoU cucmeme koopduHam, npedcmabasowel codol
KOHUEHMPAUUOHHbIL mpeyz2oabHUK € Bepwunamu X-T-I. [lna ezo
nocmpoeHus Heodxodumo 3adamb ucxodHble napamempsl: BodombBepdoe
OMHOWEHUe, NEPECYUMAHHOE Ha 0dbEMHble 304U, UCMUHHYK NAOMHOCMb
mbepdol ¢asel u 3adaHHylw naomHocmMb npoekmupyemod cmecu [1].
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Modenupobarue npoueccod, npomekawnwux Ha cmaduu ¢opMupobaHus
nopucmoU cmpykmypel, npobedeHo dna cMecu f4eucmozo OemoHad
HeabmoknabHoz2o mBepdeHus ¢ mMapkol no cpedHeu naomHocmu 500 u
kKnaccoM no npoyHocmu G2, B xode pacyema Oblnu onpedeneHbl:
odbeMHoe codepxaHue koMnoHeHmoB, naomHocmb u3zomobneHHol
CMeCU Ha pasnuyHelx cmadusix, KoopduHamsl mo4ek, onucbibawnuwue
npoucxodswue npoueccel B cMecu c yy4emoM 3akoHa nocmosHcmBa
¢a3obozo cocmaba ducnepcHou cucmembl. B xode uccnedoBaHus
ycmaHobneHo, Ymo npouecc nopusauuu npoucxodum npu yvacmuu Bcex
mpeéx ¢a3 ducnepcHod cucmeMsl. W3MeHeHue ¢a3zobozo cocmaba
npoucxodum Bcnedcmbue ydanenus cBododwou Bodel u3 odpasua npu
e20 cywke. KoHeuHbll ¢a30bbil cocmab dydem coombemcmbobamb
pacyemHomy cocmaby, npu ycnobuu yyema xumuyecku cbasaHHou Bodel
Npu pacyeme KoHeyHoU BenuyuHel odbemMa mbBepdol dasb. [ns
abmomamusauuu npobodumbix pacyemod, konnekmubom abmopob deina
paspadomaxa u 3anameHmobana npozpaMma (3BM) dns
mModenupobaHus u3MeHeHus ¢a3obozo cocmaba A4veucmeix demoHob
Heabmoknabroz2o mbepderus npu BbBedeHuu nokazamened Maccel U
naomHocmu  koMnoHeHmo® u  npoueHma Bo3dyxobobneyeHus B
kavecmbe HayanbHeix napaMempob [2]. B xode npoBedéHHbix
uccnedoBbaHul ycmaHoBneHno, 4mo ducnepcHble cucmeMsl  aBaswomcs
BaxHbiM  3neMeHmoM dna  npoekmupoBaHus cocmaBa  s4eucmozo
demoHa. C ux noMowbk MOXHO onmuMuzupoBamb U yayywumb
CMpYykmMypy A4eucmozo OemoHa C 0CGHOPOOHBIMU NOPAMU U NPOYHbIMU
mMexnopoBeiMu nepezopodkamu.
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The structure of non-autoclaved cellular concrete
based on dispersed systems
Marushko M. V., Pogorelova I. A, Suleymanova L. A.
Belgorod State Technological University named after V.G. Shukhov,.
Belgorod, Kostukova, 46

The development, research and production of non-autoclaved
cellular concrete are of great importance for the construction
industry of Russia at the present fime and the prospects for its
use in the fufure. The production of non-autoclaved cellular
concrete in Russia is at a developing sftage. In the last decade,
there has been an increased demand for innovative building
materials that have high performance characteristics: improved
thermal insulation properties, sftrength and lightness. Such
materials and products help fo increase the energy efficiency of
buildings, reduce heating and air conditioning costs, and improve the
environmental situation. The non-aufoclaved cellular concrete
developed by the authors meefs these requirements and can
become an alfernative to fraditional building materials. To
investigate fthe processes of hydration, porization and hardening of
cellular concrete mixtures is the most informative in the form of
phase dispersed systems. The system can be a substance or a
mixfure of substances in which structural changes and final phase
states are observed, depending on the defermining conditions. The
processes of porization and hardening of the cellular concrefte
mixture occur with the simultaneous participation of liquid (L), solid
(S) and gaseous (G) phases of the dispersed system. The change in
the phase composition of the hardening mixture during porization is
graphically represented as a phase diagram in a friple coordinate
system, which is a concentration triangle with vertices L—S—-G. To
construct it, it is necessary fo set the initial paramefers: the
water-solid ratio, converted into volume fractions, the frue density
of the solid phase and the specified density of the projected
mixture [1]. Modeling of the processes occurring at the stage of
formation of a porous structure was carried out for a mixture of
cellular concrefe of non-aufoclave hardening with an average
density grade of D500 and a strength class of B2. During the
calculation, the following were determined: the volume conftent of
the components, the density of the manufactured mixture at various
stages, the coordinates of the points describing fthe processes
taking place in the mixture, faking info account the law of
constancy of the phase composition of the dispersed system. The
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study found that the porization process fakes place with the
participation of all three phases of the dispersed system. The
change in the phase composition occurs due fo the removal of free
water from the sample during drying. The final phase composition
will correspond fo the calculated composition, provided that
chemically bound water is taken info account when calculating fthe
final volume of fthe solid phase. To auftomate the calculations
carried out, a team of authors developed and patented a compufer
program for modeling changes in the phase composition of cellular
concretes of non-aufoclave hardening with the infroduction of mass
and density indicators of components and the percentage of air
entrainment as initial parameters [2]. In the course of the
conducted research, it was found that dispersed systems are an
important element for designing the composition of cellular
concrete. With their help, it is possible to opfimize and improve the
structure of cellular concrete with homogeneous pores and strong
interstitial partitions.
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NpoekmHo-opueHmupoBarHbIl nodxod B ynpabneHuu Xu3HEHHBIM UUKAOM
odbekma kanumanbHozo cmpoumenbcmba
Hukynura 0. A
benzopodckuu zocydapcmbBerHsiu mexHos02uYeckuu yHubepcumem
um. B I UWyxoba, 2. besnzopod
email: naiklins@yandex.ru

B cobpemenHoM duHamuyHo pasbubawwemcs mMupe odbekm, co3daHHbIU
NPU KANUMANbHOM cmpoumenbcmBe, HA NPOMAXEHUU XU3HEHHO20
uukAna nocmosiHHo u3sMeHsiem cbou napamempbli: pusuyeckue cboucmba,
3CMemuKo-¢uU3U0A02UYeCKUE U  3K0/M02UYecKUe  XAapakMmepucmukdu,
3KOHOMU4Yeckue nokasamenu, npabobod cmamyc u m.d. 3mu u3MeHeHus
pasnuyawmca B 3aBucumocmu om uenu, cnoxHocmu nocmabaeHHbIx
3aday, opueHmupobaHHocmu Ha peweHue Bo3Hukwux npodnem,
macwmadHocmu, BpemeHHbix acnekmoB, 3ampamHocmu  pecypcob,
3ppekmubHocmu. Ho odveduHsem 3mu npoueccsl mo, 4ymo Bce 3mu
deucmbus sbnswmca npoekmamu. B 3mol cBbssu B kavecmbe odHoz0
u3 BaxHedwux 3neMeHmoB B MexaHusme 3¢pekmubHozo ynpabnenus
KU3HEHHbIM UUKAOM 08bekma npu onmumu3auuu Bcex ezo napamempob
U docmuxeHuu 3anndHupoBaHHbiX uened sbnsemcs  NpoekmHo-
opueHmupobanHbil  nodxod. MMeHHo no  3moU NPUYuUHE cucmema
ynpabneHus  odbekmamMu  kanumanbHo20  cmpoumenscmBa  Ha
NPOMSAXEHUU XU3HEHH020 UUKAd cocmoum u3 ynpabneHus npoekmamu
e20 co3daHus u BHeceHus u3MeHeHul kak cocmabHeix ee 3nemMeHmoB.
Mpoueccsl ynpabneHus npoekmamu Koppeaupywmcs ¢ Kan4ebbiMu
¢dyHkuuaMu cucmeMsl ynpabneHus odbekmamu B uenom u Bkawyawm
cnedywwue noBmopawwuecs KOMNOHeHmbl, komopble Bxodsm B
KU3HEHHbIU UUKA nNpoekma u cxeMamuyHo npedcmabneHbl Ha puc.

3ppekmubran peanusauus npoekma nodpasymebaem
nocnedobamensHoe  (uHozda  napannenbHoe)  BeinonHeHue  Bcex
npoueccob  ynpabnenus npoekmamu [1].  Tlpu  3moM  cnedyem

yqumeibamb, 4mo npu kaxdoM npoekme daxe HedoAbWOM NO
macwmady, y4acmHuku ezo ocyuwecmbaawwue, b kavecmbe kpumepueb
3¢pekmubHocmu donxHel paccMampubambmakue nokasamenu, Kak:
desonacHocmb, 3KCNAYAMAUUOHHAA npuzodHocmb U  donzobeyHocmb
KoHCmpYkuul (HanpuMep, NPOYHOCMb, MPEWUHOCMOUKOCMb, WUPUHA
packpsimus MmpeuwLuH B Xene308emoHHbIX KOHCMPYKUUSAX,
ycmoUyubocmb, npozud u dpyzue), peMoHMONpuUzoGHOCMb, NApPAMEmpsl
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MUKpokAuMama, uHconsuus, kadecmBo Bodwl u Bo3dyxa, 3awuma om
wymoBeix u BudpauuoHHbix BosdeucmbBul, coombemcmbue HopmamubHo-
npabobomMy 3akoHodamenbcmby, 3KOHOMUYECKUE NOKA3aMenu U MHO20e
dpyzoe. B uenoM 3¢¢pekmubBHocmb NpUMEHUMENBHO K pe3ynbmamaM
Npoekma — 3mo coomHoweHue Mexdy JOCMUZHYMbIM Pe3ynbmamoM U
ucnonb3obanHeiMu pecypcamu [2]. Pykobodcmbysck BbiweusnoxeHHbIM,
MOXHO omMemumb, 4mo 3¢pdekmubHocmb ynpabneHus KU3HEHHbIM
UUKNOM 00bekma kanumanbHozo cmpoumenscmba Haxodumcs B npamol
3abucumocmu  om  cBoeBpeMeHHo  npuHAmMbIX U KavecmbeHHo
BbINOAHEHHBIX ONMUMANbLHBIX NPOEKMHbIX peweHud.

IInanupoBanne — E —— OtueTHOCTH
Opranmsamus —| 2 —— Ouenka
2 =
Amamm3 ——| §, z | MonuTopuHr
. =
[TpunsaTue pemenuit —— %% —— OkcnepTusa
Vaer —| 8 & |—— Ilposepka
2 E
Koutpons —| & —— Ilpuemxa
Bromrer ——| & —— AJIMHUHHCTPHUPOBaHHE
MNpoueccsl ynpabneHus npoekmamu

Kak nokasbibaem npakmuka Haunyyqwum odpasoM daHHas padoma
opzaHu3obaHa Ha npoekmHo-opueHmupoBaHHbIx npednpusmusx [1].
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Project-oriented approach in life cycle management of capital
construction objects
Nikulina Yu. A.
Belgorod State Technological University named after V.G. Shukhov,
Belgorod

In today's dynamically developing world, an object creafed during
capital construction constanfly changes ifs parameters throughout
its life cycle: physical properties, aesthetic, physiological and
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environmental characteristics, economic indicators, legal status, efc.
These changes vary depending on the goal, the complexity of the
tasks, fthe focus on solving the problems that have arisen, the
scale, fime aspects, the cost of resources, efficiency. But what
unites these processes is that all these actions are projects. In
this regard, a project-orientfed approach is one of fthe most
important elements in the mechanism of effective management of
the life cycle of an object when optimizing all its parameters and
achieving planned goals. It is for this reason that the management
system of capifal construction objects throughout the life cycle
consists of project management of ifs creation and making changes
as its constituent elements. Project management processes
correlate with the key functions of fthe object management system
as a whole and include the following recurring components that are
part of the project lifecycle and are schematically presented in
Figure. Effective project implemenfation implies  sequential
(sometimes parallel) execution of all project management
processes [1]. At the same time, it should be taken into account
that for each project, even small in scale, the participants
implementing it, as efficiency criteria should consider such indicators
as: safety, operational suitability and durability of structures (for
example, strength, crack resistance, crack opening width in
reinforced concrete structures, stability, deflection, and others),
maintainability, microclimate parameters, insolation, water and air
quality, protection from noise and vibrafion effects, compliance with
regulatory legislation, economic indicators and much more. In
general, efficiency in relation fo project results is the ratio
between the achieved result and the resources used [2]. Guided by
the above, it can be noted that the efficiency of the life cycle
management of the capital construction object is directly dependent
on fthe timely and qualitatively executed optimal design solutions.
As practice shows, this work is best organized at project-oriented
enterprises [1].
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®akmopsl dedcmbumensHod padomsl u HAC nosica us 3aMkHYmozo
2Hymo-cBbapHozo npoduna cmanbHou cocmabHou danku
Cenkebuy A. [l
benzopodckuu zocydapcmbBerHsiu mexHos02uYeckuu yHubepcumem
um. B I UWyxoba, Poccus, 308012, 2. benzopod, ys. Kocmwkoba, d. 46
email: senkevich_anastasia@mail.ru

[Bymabpobas Banka c noscaMu U3 3aMKHYMbIX  2HYmo-cBapHbix
npoouned  (3FCA) u  2oppupobanHol  cmewkol uMeem  psd
ocoBenHocmed, npudawnwux ed pad cywecmbeHHbix GocmouHcmb. B
padome [1] 3bin npobedéH ananus npedwecmbywwux uccnedobanul b
odnacmu Bdanok ¢ z2o¢ppupobaHHol cmewkold. B cnyyvae cbapHozo
dbymabpa ¢ nonkol u3 nucmobou cmanu ceyeHue noaku noddupawm,
ucxods  u3  ycnobud  odecneyeHus  npoYyHocmu U MecmHoU
ycmouyubocmu npu ee padome Ha Bocnpusmue O om u3zudHozo
mMoMeHma B HopManbHOM ceveHuu, m.e. odHoocHozo odHopodHozo HIC.
Ecnu nosc npunamb u3 3CMN, mo xapakmep padomsl U KOMNOHEHMbI
HAC makozo nosica cywecmBeHHo usmeHsiemcs. 3a cyem pasbumozo no
Bricome ceveHus 3MCM  pacmsxeHue (ckamue) cmaHobumes  sBHo
BoipaxeHHbIM HeodHopodHbIM. M3-3a Hanuvus BepmukanbHbix 2paHel
ceveHus 3MCMN nosc umeem 3Ha4umenbHbU pecypc padomsl Ha Q.
Toz8a nonyvaemcs, 4mo kpoMe O dedcmbyem ewe u T
MNpocmpancmbenHas  ¢opma  kowmypa 3MCM1 u  odHocmopoHHee
NPUMBIKGHUE CMEHKU, G MaKXe A0KAAbHOE npunoxeHue BHewwHel
Hazpysku (unu pacnpedeneHHoe) ¢ npomuBononoxHod OM CMEHKU
cmopoHbl  co3dawm  ycnobus depopMauuu  KOHMYPA NonepevHozo
ceveHus 3MCM u3 nnockocmel ezo Yemsipex 2paded, m.e. ucnsimbiBams
uszud B Hanpabnenuu moawurel naacmuHok 3MCMN (Oy,,u.). Mockonbky
no dnuHe cmeHka Yy Hac zo0¢pupobaHHas, mo npoucxodum cMeweHue
CMEHKU C UEeHMpa maAXecmu cevyeHus nosca u  BosHukaem
3akpy4ubarue noAca (T,ppeus)- TGKuM oBpasoM, ecau B nonke u3
nucmobol cmanu deucmbywm monbko O,, mo & nonke u3 3MCM: g, 1,
Oysouse; @ NPU NOKANBHOU HOZ2PY3KE EWE U O ,gmnee V13-30 KPYYeEHUS:

TKDQHEHUR'
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Puc. 1 KoMnoHeHms! HanpsxeHHo-depopMupobarHHo20
cocmosiHuA cmanbHou danku c nosicom w3 3MCMN

Mpuyém coomHoweHue BenuduH O,, Oy, O Ty Typ O PA3HBIX MOYKOX
ceyeHuss 3MCMN no dnuHe ezo koWmypa (u 3Haku!) pasHbie. Takum
00pa3oM HYxHo npobepsmb ycnobue npoyHoCcmMu € Y4EMOM 03LEMHO20
xapakmepa HAC u ¢ y4emom Bcex koMnoHeHmoB HanpsxeHud. [ns
BoiabneHus ¢akmopob HanpsxeHHo-OedopmMupobaHHoz0 cocmosHua B
padome [2] BbinonHeHo odocHobaHue NpozpaMMbl 3KCNEpPUMEHMANbHbIX
uccnedoBaHul u npubedeHsl ocHoBHble XxapakmMepuCmuKU ONbIMHbIX
odpasuoh. B uccnedobaHusx [3]  BeisBaeno, 4mo  npuMeHeHue
20¢pupobaHHou cmeHku nonoxumensHo Bausem Ha napamempsl odwel
ycmotyubocmu Banok. B 3abucumocmu om monwuHel zodpupobaHHol
CMeHKU MOXem npou3oUmu nomeps MecmHou ycmoUyubocmu naHenu

200pa.
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Factors of actual work andstress-strain state of a belt from a
closed bent-welded profile of a steel composite beam
Senkevich A. D.

Belgorod State Technological Universitynamed
after V.G. Shukhov, Russia, 308012, Belgorod, st Kostukova, 46

An |-beam with chords made of closed bent-welded profiles (ZGSP) and a
corrugated wall has a number of features that give it a number of
significant advantages. In [1], an analysis was made of previous studies in
the field of beams with a corrugated web. In the case of a welded [-beam
with a flange made of sheet steel, the section of the flange is selected
based on the conditions for ensuring strength and local stability during its
operation for the perception of o from the bending moment in the normal
section, i.e. uniaxial homogeneous SSS. If the belt is taken from fthe ZGSP,
then the nature of the work and the components of the SSS of such a
belt changes significanfly. Due to the height-developed section of the
ZGSP, tension (compression) becomes clearly expressed inhomogeneous.
Due to the presence of vertical edges of the section of the ZGSP, the
belt has a significant resource of work on Q. Then it turns out that, in
addition to 0, T also acts. The spatial shape of the ZGSP contour and the
one-sided adjoining of the wall, as well as the local application of an
external load (or distributed) from the side opposite from the wall, create
conditions for deformation of the ZGSP cross-sectional contour from the
planes of ifs four faces, ie. to experience bending in the direction of the
thickness of the SGSP plates (Oy.). Since the wall is corrugated along
the length, the wall shifts from the center of gravity of the belt section
and the belt twists (T, Thus, if only o, act in a flange made of sheet
steel, then in a flange made of ZGSP: G, T, Opengng aNd under a local load,
O is also local. Due to torsion: T, Moreover, the ratio of the values g,
Obenr O Ty T Gt different points of the section of the GSS along the
length of its contour (and the signs!) are different. Thus, it is necessary
to check the strength condition, taking into account the volumetric nature
of the SSS and taking into account all stress components. To identify the
factors of the stress-strain state, the work [2] substantiated the
experimental research program and presented the main characteristics of
the prototypes. In studies [3], it was found that the use of a corrugafed
wall has a positive effect on the parameters of the overall stability of
beams. Depending on fthe thickness of the corrugated wall, there may be a
loss of local stability of the corrugated panel.
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BausHue BHewHezo apMupoBaHus yznennacmukoM Ha
nepepacnpedeneHue ycunul B HepaspesHeix xenesodemoHHbix daakax
"2 Cmonsizo . A, " O8epHuxura . /., ' 08epHuxun 0. B.
VBITY um B I Uyxoba
2000 CmpoumessHas 3xcnepmu3a, benzopod, Poccudckas Pedepauus
email: tpk-psv@vyandex.ru, 'yana.ishuk@yandex.ru,
oberpgs@yandex.ru

YcuneHue  xene3odemoHHbIX  KOHCMPYKUUU  NOAUMEPKOMNO3UMHbIMU
mMamepuanamu Ha ocHobe yzneBonokHa npodonxaem  fBasmbCs
ansmepHamubold  mpaduuuoHHbiM  MemodaMm  [1-2].  Odwako B
donbwuncmbe aHaAumuyeckux U 3KCNepuMeHmanbHbIX uccnedobanul
paccvampubawmes  Auwb  cmamuyecku  onpedenuMsle  u3zudaemsbie
anemenmsl [3]. A padom, nocBbswéHHbix u3syydeHun HAC cmamuyvecku
HeonpedenuMbix KoOHCmMpykuul, B moM 4ucne u nepepacnpedeneHus
ycunuu, docmamoyHo o02paHudeHHoe konudecmBo. B danHou cmambe
abmopaMu npedcmaBneHbl  pe3ynbmambl  YuCAeHHbIX  uccnedobanul
BausHua  ypobHua Hazpysku B MoMeHm ycuneHus Ha xapakmep
nepepacnpedeneHuss ONOPHO20 U NPOAEMHbLIX u32udawnwux MoMeHmoBd B
Hepaspe3HoU  xene3odemoHHou  Oanke  BHewHe  apMupoBaHHOU
yznennacmukoM. B ocHoBe daHHbix uccnedoBaHul nexum Memoduka
cmamuyeckozo  pacyema  dByxnponeémHol  HepaspesHoU  danku
nepeMeHHou  xecmkocmu, ocHobaHHas Ha  Memode  3adaHHbIX
dedpopmauud, npu komopoM B kayvecmbe BHewHezo Bo3deucmbus
ucnonb3yemcs oduH u3 napamempoB u3lozHymol oOcu, 4@ PpeweHue
ypabHeHus usozHymou ocu ocywecmbasemcs omHocumensHo BeauduHsl
Hazpysku. [lpobedeH aH@nAu3 nony4eHHbIXx GaHHbIX, HA ocHoBaHuu
komopozo cdenaH Bwbod o BausHuu ypobHa Hazpysku B MomeHm
ycuneHus Ha xapakmep nepepacnpedeneHus uszudawwux MoMeHmob B
Hepaspe3HoUu dbyxnponemHol xene3zodemoHHol danke, ycuneHHol
NO/NUMEPKOMNO3UMHLIMU MamepuanaMu Ha ocHobe yznebonokHa.

Cnucok numepamypbl

1. 0B64uHHuUko® WM. U, OB4yurHuko® W. I, YecHokob [. B., MuxandbikuH
E. €. AHanus 3kcnepuMeHmanbHbix  uccnedobaHul  nNo  ycuneHuw
Xene300emoHHbIX KOHCMPYKUUU NO/AUMEPHbIMU KOMNO3UMHbIMU
mamepuanamu. Y. 1. OmeyvecmBeHHblie 3kCNEpPUMEHMbI NPU CMAMUYecKoM
HOzpyxeHuu  [3neKkmpoHHbId pecypc] // WHmepHem-xypHan



Tp.Mexd.koHp. ACUT-2023
https://bgtu-nvrsk.ru/research/conferences/asit/2023
34

«HAYKOBE JEHME ». 2016. [T. 8l. N°3. URL:
h’rfpi//nuukovedenie.ru/PDF.

2. 0byurHukod W. U, OB4uHHukobB WM. ., YecHokob . B., MuxandbikuH
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mamepuanamu. Y. 2. BausHue memnepamypsl [3nekmponHbid pecypc] //
WMumepHem-xypHan «HAYKOBENEHWME». 2016. [T. 8]. N°4 URL:
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3. Cmonsizo . A, OdepHuxuHa 9. /1. MNpoyHocmbs u dedpopmamubHocmb
uszudaeMbix Xene30demoHHbIX 31eMeHmOoB, YCUNeHHbIX Y2AennacmukoM
/ /Becmuuk benzopodckozo 2ocydapcmBeHHo20 MexHO/M02U4eCK020
yHubepcumema um. B. . WyxoBa. 2022. N°. & C. 25-38.

The influence of external carbon fiber reinforcement on the
redistribution of forces in continuous reinforced concrete beams
2 Smolyago G. A, 'Obernikhin Ya. L., ' Obernikhin D. V.

' BSTU named after. V. G. Shukhov
2 fonstruction Expertise LLC, Belgorod, Russian Federation

Reinforcement of reinforced concrete structures with  polymer
composite materials based on carbon fiber continues to be an
alternative to fraditional methods [1-2]. However, in most analytical
and experimental studies, only stafically deferminate bending elements
are considered [3]. And there are quite a limited number of works
devoted to fthe study of the SSS of statically indeferminate
structures, including the redistribution of forces. In this article, the
authors present the results of numerical studies of the influence of
the load level at the moment of reinforcement on the nature of the
redistribution of the support and span bending moments in a
confinuous reinforced concrete beam externally reinforced with carbon
fiber. These studies are based on the method of stafic calculation of a
two-span confinuous beam of variable stiffness, based on the method
of given deformations, in which one of the paramefers of the curved
axis is used as an external influence, and the equation of the curved
axis is solved relative to the load. An analysis of the data obtained
was carried out, on the basis of which a conclusion was made about
the effect of the load level af the moment of strengthening on the
nature of the redistribution of bending moments in a confinuous fwo-
span reinforced concretfe beam reinforced with polymer composite
materials based on carbon fiber.
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Moper Bo3dyxobobneyeHus B svyeucmodemoHHoU cMecu
Cynedmarob K. A, Mozopenoba U. A.
benzopodckud zocydapcmbenHsid mexHosozuYeckul yHubepcumem
um. B I UWyxoba, Poccus, 2. beszopod, ya. Kocmwkoba, 46
email: karimsuleymanov@mail.ru, ~innapogorelova@yandex.ru

Mopbl  Bo3dyxoBobneveHus odpasywmcs B mekyyqux cucmemax — npu
cMeweHuu uHzpedueHmod u 3amecax Maccel ¢opMmbl [1, 2]. Pasmep nop
Bdone BepmukanbHoU ocu B sueucmodemoHHbix cMecsix  cocmabnsem
Benusuny om 2 do 30 mMm. Bosdyx Bobnekaemcs B cmeck B npouecce
nepemewubaHus coipbeBeix koMnoHeHmoB u npu 3anubke cmecu B dopmel.
KpynHele nopbl  Bo3dyxobobnedeHus sabaswomcs dedekmamu  CmpyKmypel
A4eucmozo OemoHa, ux odpasobaHue doaxHo Bbimb  uckalueHo  [3].
OnpedeneHue cmamyca nopbl Bo3dyxobobneverus nosbonaum pacwupumb
3HaHUS 0 $opMupobaruu BricokoopzaHu3obarHol fveucmol cmpykmypsl [4,
5]. 3anumas B dopMbl cMecb Haxodumcs B mypdyneHmHoM pexume Qdo
10 cekyHd. 3aBepwub nepemeweHue u 3aHsAB 2o0pusoHMansHoe nonoxeHue B
¢dopMe, cMecb Ha4uHaem nodHumambca BBepx 3a c4em npomekawwux
¢du3uko-xumuyeckux npoueccob 2azoodpasobaHus. HadnwdeHue 3a cMecbi
nokasbiBaem omcymcmbue Budumbix nepeMeweHud dyzpucmod nobepxHocmu.
HavanbHo Bo3Hukwas Bdyzpucmocmb noBepxHocmu nocne  NpekpaweHus
mypdyneHmMHOCMU CMecu ocmaemcs npakmuyecku B HeusMeHHoM Bude do
mMoMeHma pe3ku Maccuba. BosbbiweHus Ha noBepxHocmu Beicomou do 3 MM
odycnobnensl BobnedveHHbiM  Bo3dyxoM. BozdywHbil ny3sbipb, Beizbabwud
dyzopok 4yemko BudeH npu pasnambiBaHuu kopxa om cpesa. Ecau nocne
¢opmMupobaHusa maccuba B kamepe npedbapumensHozo mBepdeHus dyzopok
Ha nobepxHocmu npokonoms, Mo odpasyemcss AYHKA.  BusyanbHble
HadnwdeHus 3a nobepxHocmbi U domocbemka cBudemenbcmbyem 0d
omcymcmbuu  nepemeweHul  nop  Bo3dyxobobneveHus.  [ysbipek y
nobepxHocmu He npopbiBaem u 4ucmo demOHHYK CMeCb U He NoNaemcs, Kak
3mo npoucxodum ¢ nopou Bo3dyxobobneyeHus & Bode. [Mopel umerwm mpu
paduyca kpubusHbl R, R, u R; Pasmep nop 3abucum makxe om
paccmosHus Mexdy ueHmpaMu nonycdepc R, u R, Pesynbmamsl 3amepob
nop Bo3dyxoBobneveHus B cpesax sAveucmozo demoHa no3bBonsiom
Boidenumb Menkue, cpeGHUE U KpYnHbIe NOPbl U UX Xapakmepucmuku. B
xode uccnedobaHus paccmompeH 2a30Bbil nysbipek paduycoMm R;= 10 MM
a4eucmodemonHol cmecu. OcHoBHou Bknad B 3Hepzemuyeckoe cocmosiHue
2a30bo20 ny3ebipbka BHocum nomeHuuanbHas 3Hepzus, onpedensieMas
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ypobHem cmecu sveucmozo demoHa Had nopamu Bo3dyxobobneyeHus. Ha
nopsl  Bo3dyxobobnedveHus B  syeucmodemoHHou  cMecu  Bausiom
Xapakmepucmuku okpyxawuied e2o cpedsl u konudecmbo Beuwecmba cpeds,
onpedenseMol npucoeduHeHHoU Maccol. Ha MoMeHm KoHmakma nop
Bo3dyxobobneyeHus c okpyxawuweld e20 zopsdeld 20300eMOHHOU CMeCbio
ny3sbipek ¢ Bosdyxom nodbepxeH MowHoMYy 3Hepzemu4veckoMy Bosdetcmbut
€O CmMOpoHbl  Ookpyxawwel ezo cpedsl. B  makux ycnobusx nopa
B03dyxobobneyeHus NpuHUMaem 3Hepz2emuyeckul cmamyc,
coomBemcmbyrwud MUHUMUMY e20 nomeHuuansLHou 3Hepauu.
Bo3dyxobobneyeHHsie nopel  Haxodamcs B  cvecu  npakmuyecku B
OMHOCUMENbHO CMAMUYecKoM noAoXeHuu daxe npu  BudpauuoHHbIX U
ydapHbix Bo3deucmbusx Ha cMecs B npouecce ¢opmupoBaHus nopucmou
CMPYKMYPLI 4eUcmoz20 demoHa.

Cnucok numepamypbl
1.®unamod A. H, Bydbuyd T. H, WbaHeHko B. A. lMopusauus cbipbebol
cMecu B mexHonozuu sveucmozo demoHa // Constructionmaterials.
2012. N°11. C. 28-32.

2.CyneumaHoba M. A, Konomaukas C. A, Kapa K. A.
3HepzoapdekmubHbil 2azodemon // B cBopHuke doknadod «Hay4Hbie
u UHXEeHepHble npodnem CMpoUMenbHO-MexHoA02uYeckol

ymuAausauuu mexHozeHHelx omxodob». U3d-bBo BI'TY. 2014. C. 218-220.
3. Cyneumanoba N.A., CyneumaHod K.A., lMozopenoba W.A. Tononozus
nop B 2a3zodemone // Becmuuk BI'TY umenu B. T. Wyxoba. 2016. N°5S.
C. 100-105.

4. CyneumaHoba . A. AnzopumM nonyyeHus 3Hepzo03dpdekmubHozo
20308eMOHO € YAYYWEHHLIMU nokasamensmu kadecmba // BecmHuk
BrTY um. BI. Wyxoba. 2011 N°4. C.59-61.

5. CyneumaHoba /1. A, YnpabneHue npoueccoM dopMupobaHus
nopucmou CMPYKMYpbl sAveucmbix demoHob / Becmhuk BI'TY um. BI.
Wyxoba. 2016. N°2. C.69-76.

Air enfrainment pores in cellular concrefe mix
Suleymanov K.A,, Pogorelova | A.
Belgorod State Technological University named after V.G. Shukhov,
Russia, Belgorod, st.Kostyukova, 46

Air enfrainment pores are formed in fluid systems when ingredients
are mixed and the mold mass is kneaded [1, 2]. The pore size along
the vertical axis in cellular concrete mixes ranges from 2 to 30 mm.
Air is drawn info the mixture during the mixing of fthe raw
materials and when the mixture is poured into molds. Large air
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entrainment pores are defects in the structure of cellular concrete,
their formation should be excluded. [3] Determining the status of an
air enfrainment pore will expand knowledge about the formation of
a highly organized cellular structure [4, 5] The mixture poured into
molds is in turbulent mode for up fo 10 seconds. After complefing
the movement and taking a horizontal position in the form, fhe
mixture begins to rise up due to the ongoing physical and chemical
processes of gas formation. Observation of fthe mixture shows no
visible movement of the bumpy surface. The initial bumpiness of the
surface affer fhe cessation of the turbulence of the mixture
remains pracfically unchanged unfil the moment of cutfing fthe
massif. Elevations on the surface up to 3 mm high are due to
entrained air. The air bubble that caused the tubercle is clearly
visible when the cake is broken from the cut. If, after the
formation of the array in the pre-hardening chamber, the tubercle
on the surface is pierced, then a hole is formed. Visual
observations of the surface and photography indicate the absence
of movement of air entrainment pores. A bubble near the surface
does not break through even a purely concrefe mixture and does
not burst, as happens with the occasional air entrainment in water.
The pores have three radii of curvature R, R, and R, The pore
size also depends on the distance between the cenfers of fthe
hemispheres with R, and R, The resulfs of measurements of air
entrainment pores in sections of cellular concrete make it possible
to idenfify small, medium and large pores and fheir characteristics.
In the course of the study, a gas bubble with a radius R, = 10 mm
of cellular concrete mixture was considered. The main contribution
to fthe energy stafe of fthe gas bubble is made by the potential
energy determined by the level of the cellular concrete mixture
above fthe air enfrainment pores. The air enfrainment pores in fthe
cellular concrete mixture are affected by the characteristics of its
environment and the amount of the substance of the medium
determined by the added mass. At the moment of contact of the
air-enfrainment pores with the surrounding hot aerated concrete
mixture, the bubble with air is subject to a powerful energy impact
from ifs environment. Under such conditions, the time of air
entrainment assumes an energy stafus corresponding fo the
minimum of its pofential energy. The air-entrained pores are in the
mixture in a relatively static position, even with vibration and shock
effects on the mixture in the process of forming the porous
structure of cellular concrefe.
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BnusHue Buda kupnu4Hol knadku Ha menno3awumHblie cbolcmba
cmeHoBol koHcmpykuuu
Cynedmaroba N. A, " Paduebckud W. C, YecHokod U. A, Ce fu
benzopodckuu zocydapcmbBerHsiu mexHos02uYeckuu yHubepcumem
um. B I UWyxoba, Poccus, 2. benzopod, ys. Kocmwkoba, 46
email: ludmilasuleimanova@yandex.ru, ~ kloud09@mail.ru,
ivanivanivan00731@mail.ru

MccnedobaHue nepebsasku KUpNUYHoU Knadku C y4emom
mennonpobodHeix BkawyeHul B Bude ckBo3HbIX 20pu3oHmManbHbiX wWHob
u BepmukanbHbix wbob, odpasywwuxcs npu yknadke Kupnu4ed
nepneHBUKYnspHo Kk npodonbHoU ocu cmeHoBol KOHCMpYKuuu,
docmamoyHo BaxHo dna Haudonee 3pdekmubHO20 NPUMEHEHUS MEAKUX
cmeHobbix  8nokoB U kupnuyeld npu Bo3bedeHuu ozpaxdalwux
KoHCcmpykuud. B cBAsu ¢ 3mum oBecneveHue mennomexHuyeckol
odHopodHocmu  knadku  npedonpedensiem  3Hep2emMUYECKYw U
3KOHOMUYeckyl 3¢pdekmubHocms cmeHobozo ozpaxdeHus [1, 2]
AHanuszupys  Budel  nepebsasok  kupnud4HoU  knadku, aBmopamu
npobedeHbl pacyémHble u 3KCnepuMeHmanbHele uccnedoBaHusa BauaHusa
pacnonoxXeHus KnadoyHbix u3denud B KOHCMPYkUUUu Ha OcHOBHbIE
mennomexHu4eckue nokasamenu (3, 4]. Qs pACYEMHO-
3KCNEepPUMEHMANbHOU  OUEHKU  MEenAomexHUYeckux  nokasamened
cmeHoBol koHcmpykuuu aBmopamu paccMompeHbl GpazMeHmsl Knadku
B noamopa kupnu4a monwunol 380 MM ¢ pasnuvHol nepebBaskod,
BbLINOAHEHHBIX U3 KUpNUYa KepaMu4ecko2o 0dbikHOBeHHO20 pa3MepoM
250%x120x65 MM. TonwuHa BepmukanbHbiX U 20puU3oHManbHbIX  wWhob
Knagok Bcex ¢dpazmeHmob cocmabnsem 10 MM, nnowadb
paccMampubBaeMbix dpazMenmod — 1 M. B kadecmbe mennonpoBodHbix
Bknoyenul B uccnedoBaHuu npuHumakmea ckBo3sHble u nepeBfasoyHbe
whbbl  paccMampubaembix  dpazmeHmob  knadok, BbinoAHEHHbIX U3
UEeMeHMHO-Nec4aHozo pacmbopa B cbszu C pasHuued
mennodu3UYeckux XapaKMepucmuk no OMHOWeHUl K Mamepuany
knadku.  3JkcnepuMeHmanbHele  uccnedoBaHus  npoBodunuck  Ha
usmMepumene mennonpobodHocmu WUTM MM-4. PasHuua memnepamyp
xonodunbHuka u  Hazpebamens  ycmaHoBku  npu  npobBedeHuu
3KCnepuMeHma cocmabnsna 20°C. Pesynbmamsl pacYEMHO-
3KcnepuMeHmansHoz2o uccnedobaHus knadku B nonmopa kupnuya ¢
pasnuyHou nepebsaskol, BbiNOAHEHHOU U3 Kupnu4Ya KepaMu4eckozo



Tp.Mexd.koHp. ACUT-2023
https://bgtu-nvrsk.ru/research/conferences/asit/2023
39

00blkHOBEHHO20, nokasanu, 4ymo Haudonee 3¢ppekmubroe
pacnonoxeHue kupnuded B cmenoBol koHcmpykuuu B knadke ¢
8byxpsadHol u namupadHou nepebBaskou B cBA3u ¢ MeHbwuM
konuqecmbom BepmukanbHeix  wBob BJonb kupnuyeld, YANOXEHHbIX
nepneHdukynspHo  npodoabHoU ocu  cmeHoBoU  KOHCMPYKUUL,
ynupawwezocs B kupnuy, ynoxewHsld B0onb knadku, abaswwuxcs
meMnepamypHeiMu  Mocmamu. Cnedyem ommemums, 4mo knadok ¢
8byxpsadHol u namupsdHol nepeBsaskol no cpabreHuw c¢ nepebsaskol
4yepes 00uH, mMpuU, 4Yembipe U wecmb padob npubedeHHoe
conpomubnenue mennonepedaye Bbiwe Ha 6..8 %, a donoAHUME bHbIE
ydenbHbie nomepu mennomsl Huxe Ha 60..80 %. Takum odpasom,
y4em mennomexHuyeckol odHopodHocmu npu BosbedeHuu HapyXHbix
cmeH 30aHul U3 Kupnu4ya no3Boaum  Haudonee  3pPekmubHo
3anpoekmupobamb Mennou30AAUUOHHEIL CAOU ONMUMANbLHOU MOAWUHbI
U pauuoHanbHo nododpamb cucmeMy OMONAEHUS.

Cnucok numepamypbl
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exterior walls in the buildings made of cellular concrete blocks //
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Influence of the type of brickwork on the heat-shielding properties
of the wall structure
Suleymanova L. A, Ryabchevskiy I. S., Chesnokov I. A, Se Di
Belgorod State Technological University named after V. G. Shukhov,
Russia, Belgorod, st.Kostyukova, 46

The study of the bonding of brickwork, taking into account heat-
conducting inclusions in the form of through horizontal joints and
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verfical joints formed when bricks are laid perpendicular to fhe
longitudinal axis of the wall structure, is quite important for the
most effective use of small wall blocks and bricks in the
construction of building envelopes. In fthis regard, ensuring the
thermal uniformity of fthe masonry predetermines the energy and
economic efficiency of the wall fencing [1, 2]. Analyzing the types of
bonding of brickwork, the authors carried out computational and
experimental studies of the influence of fthe location of masonry
products in the structure on the main thermal performance [3, 4]
For the calculation and experimental evaluation of fthe thermal
performance of the wall structure, the authors considered
fragments of masonry one and a half bricks 380 mm thick with
different dressings, made of ordinary ceramic bricks 250x120x65 mm
in size. The thickness of the vertical and horizontal joints of the
masonry of all fragments is 10 mm, the area of the considered
fragments is 1m? As heat-conducting inclusions in the study,
through and dressing seams of the masonry fragments under
consideration, made of cement-sand mortar due to the difference in
thermophysical characteristics with respect to the masonry
material, are faken. Experimental studies were carried out on an
ITP MG-4 thermal conductivity meter. The difference between fthe
temperafures of the refrigerator and the heater of the installation
during the experiment was 20°C. The results of a computational and
experimental study of laying one and a half bricks with different
dressings made of ordinary ceramic bricks showed fthat the most
effective arrangement of bricks in a wall structure in masonry with
two-row and five-row dressing due fo fewer vertical joints along
the bricks laid perpendicular to the longitudinal axis wall structure
resting against brick laid along the masonry, which are thermal
bridges. It should be nofted that masonry with two-row and five-
row bonding compared with bonding through one, three, four and six
rows, the reduced resistance to heat transfer is higher by 6..8 %,
and additional specific heat losses are lower by 60..80 %. Thus,
taking info account fthermal uniformity in the consfruction of the
outer walls of brick buildings will most effectively design a heat-
insulating layer of optimal thickness and rationally select a heating
system.
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BemaH ¢ ¢pomonwMuHecueHmHeiMu cBoucmBamu  dns 3neMenmob
MouweHus
" Cynelmanoba /. A, 2 lykymuoba H. M, ' Nebwuna 0. 3,
Kopskuna A. A.
VBITY um Bl lyxoBa, 2. beszopod, ys Kocmwkoba, 46
2BIUTY, 2. Bparck, np-m Cmarke Lumumpoba, 3
email: ~ kafedrasigsh@mail.ru

CamoocBeweHue GopoxHO20 NOKpbIMUA U 371emMeHmoB MoweHus Moxem
dbimb  peanuszobaHo ¢ nomowbl dodabneHus  NKMUHECUEHMHbIX
mamepuanob dna 3aMeHsl 4acmu unu Bcezo BHewHezo ucmoYHUKQ
ocBeweHus, 4YmMO MOXEM C3KOHOMUMb 3HEpP2Ul U YMEeHbWUMb
3konozudeckoe cBemoboe 3azpssHeHue [1]. PomonwMuHeCcueHMHbIE
nuzmeHmsl  (nlMuHodopbl) —  nopowkoodpasHble  Bewecmba  u3
aniMuHamod wenoyHbix U pedko3emenbHbix Memannod, odnadanwue
cnocodHocmbi  HakannuBbamb cBemobyw 3Hepzuw  Ha cBemy u
omdabamb ee B Bude nocnecbeuveHus B memHome, de3BpedHbie dnA
qenobeka [2]. OcHoBHol ™Memod, npuMeHEHHbIG B uccaedobanuy,
ocHoBbiBaemcs Ha koMnblmepHoM aHanuse usodpaxeHul. [ns 3mozo
dbinu ucnonb3obaxbl 0dpasubl € pasauyHbiMu cocmabamu, codepxawumu
pasHble ¢pakuuu P/M. B MoMeHm u3MepeHus Ha4anbHoU spKOCMU
nocnecbeyenus B cmandapmubix  ycnobusx  3kcnepumenma  Bbinu
cdenaHsl  ¢omozpaduu  odpasuch.  Pesynbmamsl  uccnedobaHus
nokasanu, 4ymo npu BBedeHuu ¢pakuuu P/M pasmepom 30..40 MkM u
180..190 MkM Hadnwdaemcs cHuxeHue odHOpodHocmu pacnpedeneHus
cbemoBeix nameH Ha noBepxHocmu ueMeHmMHO20 KaMHs Ha 79 % u
88 %, coombemcmbeHHo. 3mo odbsAcHAemcs meM, ymo ¢pakuus P/
180..190 MkM, npu oduHakoBoMm pacxode nuzMeHma No  Macce,
codepxum MeHbwee koauyecmBo 4acmuu, cnocodHbix nposbBasmb
¢omonwMuHecueHuuw. B pesynbmame npoucxodum HeodHopodHoe
nocnecbeyerHue B odbemMe ueMeHmHou Mampuubl.  Ppakuus P/
30..40 mkM, Onazodaps cboemy pasmepy, odpasyem BJonee nonHoe
odpacmaHue nobepxHocmu HobBoodpasobaHusmMu zudpama  cunukama
Kanbuus u 2udpama anlMuHamMa-xene3d mpoUHozo. Jmo npubodum k
4OCMUYHOMY  30KPLIMUK  NU2MEHMA U CHUXEHUKW  SpKoCcmu U
dnumensHocmu nocnecBeyenus. OdHako ¢pakuua @AM 100..110 Mkm
deMmoHcmpupyem  paBHoMepHoe u  odHopodHoe  nocnecbeyeHue
nobBepxHocmu ueMeHmMHoz0 kaMHs. Pa3Mep 4vacmuu B daHHOU ¢pakuuu
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okasblbaemcs MeHbwe, YeM Y nopmaaHdueMeHma, 4mo no3bonsem
¢opmupobamb  paBHoMepHbil, omkpeimbil 38 0daydveHus  caod
domonMUHECUBHMHbIX  nuzMeHmoB  Ha  noBepxHocmu  odpasua.
MccnedoBbaHue makxe nokasano, 4mo c meyeHuem BpemeHu Hadopa
npoyHocmu npoucxodum MedneHHas cmadus, u cocmab npodykmobd
2udpamauuu nepecmaem cywecmbBbenHo u3MeHambca. Ppakuus P/
100...110 MkM He Hapywaem zudpamauuk komnoHeHmob B cmecu, He
npubods k usnuwHuM odpasobaHusm (-S-H u AFt Bokpyz 4vacmuu
®/N. Chbemawuecs 3neMeHmbl MoweHUs C onmumanbHou do3upoBkou u
onpedenexHou ¢pakuued $OMONKMUHECUEHMHO20 nuzMeHma
odecneyubawm cmoukoecBeyenue u3zdenut B memHoe Bpems cymok,
4ymo no3Boaum nobbicumb BesonacHocmb dopoxHozo dBuxeHus Ha
mMano ocbeweHHsix yvacmkax, a makxe ybeausum koMdopmHocmb
npedbiBaHus HA Makux MeppumopusiX.
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Concrefe with photoluminescent properties
for paving elements
'Suleymanova L. A, ?Lukuttsova N. P, "Levshina D. E,
"Koryakina A. A.
V. G Shukhov BSTU, Belgorod, Kostyukova str, 46
2 BGITL, Bryansk, Stank Oimitrov ave, 3

Self-illumination of the pavement and paving elemenfs can be
realized by adding fluorescent materials fto replace part or all of
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the external lighting source, which can save energy and reduce
environmental  light  pollution [1].  Photoluminescent  pigments
(phosphors) are powdered substances made of aluminates of
alkaline and rare earth metals fthat have the ability fo accumulate
light energy in the light and give it away in the form of afferglow
in the dark, harmless to humans [2]. The main method used in the
study is based on computer analysis of images. For this, samples
with different compositions containing different PLPs fractions were
used. At fthe time of measurement of the initial afferglow
brightness under standard experimental conditions, photographs of
the samples were taken. The results of the study showed that
with the introduction of the PLPs fraction with a size of 30..40 pym
and 180..190 um, there is a decrease in the uniformity of the
distribution of light spots on the surface of the cement stone by
79 % and 88 %, respectively. This is explained by the fact that
the PLPs fraction of 180...190 ym, with the same pigment
consumption by mass, confains a smaller amount of particles
capable of exhibiting photoluminescence. As a result, an
inhomogeneous afterglow occurs in the volume of the cement matfrix.
The PLPs fraction of 30..40 ym, due to its size, forms a more
complete fouling of the surface with new formations of calcium
silicate hydrate and triple iron aluminate hydrate. This leads to a
partial closure of the pigment and a decrease in the brightness and
duration of fhe afferglow. However, the PLPs fraction of
100..110 ym demonstrates a uniform and homogeneous afferglow of
the surface of the cement stone. The particle size in this fraction
turns out to be smaller than that of Portland cement, which makes
it possible to form a uniform layer of photoluminescent pigments
open fo irradiation on the sample surface. The study also showed
that, with the passage of ftime, a slow stage of strength
development occurs, and fhe composition of hydraftion products
ceases to change significantly. The PLPs fraction of 100...110 ym
does not disturb fthe hydration of the components in the mixfure,
without leading fo excessive formation of C-S-H and AFft around
the PLPs particles. Luminous paving elements with an opfimal
dosage and a certain fraction of photoluminescent pigment provide a
stable glow of products in the dark, which will improve road safety
in poorly lit areas, as well as increase the comfort of staying in
such areas.



Tp.Mexd.koHp. ACUT-2023
https://bgtu-nvrsk.ru/research/conferences/asit/2023

LL
YK  628.21
MPHTW  67.53.17
BAK 214

Bozdelcmbue kaHanusauuoHHbIX 20306 Ha 4enobeka
" AHukun 0. B, Ywakoba /1. U.
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620002, Poccus, 2. Examepundypz, ys Mupa 19
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Mpu npobedeHuu padom Ha cemsix HApyxHoU KaHanusauuu (peMoHm,
3ameHa mpydonpobodob, meneuHcnekuus, npoyucmka U NpoMbiBka
cemel) compydHuku BodokaHanob nodbepzawmcs  Bosdelcmbuk
pasnuyHbiX KoMnoHeHmo® cmouHbix Bod. K 3muM KOMNOHEHMAM MOXHO
OMHeCMU: NblAb, BUOA3P030AU, NAPbl U 203bl, MaKUe KaK MemaH,
cepobodopod, duokcud cepsl u dpyzue. B numepamype B kavecmbe
ocHoBHozo Bewecmba, dedcmbywwezo Ha 4enobeka npu padome Ha
cemsx KaHanusauuu, Ha3bibaemcs KAQHAAU3AUUOHHbIU 203.
KaHanusauuoHHell 2a3  (Buoza3) npedcmabnsem codol  CAOXHYMW,
00bI4HO HENPUSMHO NAXHUYWYW CMecb MOKCUYHBIX U  HEMOKCUYHbIX
20306, odpasywwuxcs u codupamwwuxcs B KAHAAU3AUUOHHLIX CucmeMax
(cemsix KaHA@AU3QUUU U OYUCMHbIX COOpyxeHusx) B pesynbmame
Pa3/10XEeHUS 0P20HUYeCKUX KOMNoHeHmob dbimobbix unu
npoMbiwAeHHbIx  cmoykbix  Bod [1].  KaHanusauuoHbie 2zassl Mozym
Bknwyams cepobodopod (H,S), ammuak (NH,;), MemaH CH,), cnoxHsle
3¢upbl, yznekucnbll 2a3 (CO,), duokcud cepsl (SO,) u okcudsl asoma
(NO,). HenpabunbHas ymunusauus Hedmenpodykmob, makux Kak
OeH3UH U MuHepanbHble cnupmbl, npu cdpoce ux B kawanusauuw (B
dbimobbix ycnobusx unu Ha npousbodcmbe) nobbiwaem onacHocmb
3aza3o0banHocmu  kaHanuszauuu.  BdbixaHue napob  HeouvuweHHbIX
cmoyHbiXx Bod Moxem BbiMb KAK HENPUSMHBIM, MAK U ¢$uU3U0A02UYECKU
BpedHbiM. K oBbi4HbIM - BecuBemHbiM  2asaM, Bcmpevawwumcs B
cucmeMax kaHanusauuu, omHocamcs cepoBodopod, dbyokuce yznepoda,
MemaH U ammuak. Beicokue ypoBHu 3mux 2a30B6 cmaHoBamcs
MOKCUYHbIMU, 0 Bbicokue KkoHuewmpauuu MemaHa u  dByokucu
yznepodag, & yacmHocmu, BeimecHawm kucnopod u3 Bo3dyxa. CHuxeHue
KOHUEHMpauuu kucnopoda 3a cyem BbimecHeHus ©Opyzaumu 2a@3amu
moxem npubecmu k ydywbi u nobpexdeHulw mkaHed. Kpome mozo,
npoMbiwneHHble pacmBopumenu u duonozuyeckue 3azpasHumenu B
cmoyHbix  Bodax Mozym nepeHocumbcs no  Bo3dyxy u  Bbi3bibams
HednazonpusamHele nocnedcmbus dns 3dopobbs. [asbl, odpasywwue b
CMecu KQHOANU3QUUOHHbIU 2a3, maxenee Bo3dyxa, u, ecau B
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KQHANU3aUUOHHOM Konodue nnoxou BeHmunsuuoHHLIU 08MeH, OHU
Hakanaubawmea BHu3y u BeimecHawm ocmabwulca kucnopod. Mo3momy
yenobek, cnycmuBuwulcs  Ha  2aydunHy, Moxem  nonacmb B
deckucnopodHoe npocmpaHcmbBo, B pesynbmame 4ez20 Yy Hezo0
Bo3HUKHYM cuMnmoMbl  KuCA0podHO20 20n003aHUs:  2010B0KpYXeHue,
de3opueHmauus i} npocmpaxcmbe, NOMYMmHEHUe CO3HAHUS,
20NNKUUHAUUU, NOCMEneHHOe yYzHemeHue dbixameAnbHbIX UeHmpob.
Takol 3¢¢pekm xapakmepeH dnsa 8byokucu yznepoda, MemaHa, asoma
[2]. 0Owol u3s kpumuyeckux npodneM, HezamuBHo BausowWuXx Ha
kavyecmBo Bo3dyxa npu padome c cmoyHbiMu Bodamu, sabBnsemcs
Hanu4yue MukpoopzaHu3moB B ammocpepe, HasbiBaembix MUKPOBHLIM
3azpsasHeHueM Bo3dyxa. Beidpoc Buoasposoneld u3 cmoyHbix Bod B
okpyxawnwyl cpedy sbnasemcs pe3ynbmamoM 302pA3HEHUS OCHOBHbIX
nomokoBb cmoyHbix Bod 4Yenobeyeckumu BuideneHusaMu (Moya u Kan),
komopble  codepxam  MHO20  MukpoopzaHu3MoB.  Bosdeucmbue
dakmepuanbHeix 3a2pa3HeHul, codepxawuxcs B cmoyHbix Bodax,makux
kak Bupycbl, dakmepuu u napasumsl npuBodum k puckam dns 30opobbs
nepcoHana. Bupycel Mozym Bui3bibamb 2acmpo3Hmepum, duapei u daxe
napanuy. Takue cuMnmoMmbl, Kak doab B 2opne, nuxopadka, mowHoma,
pboma, 3anop u donu B xubome, sBnawmcs odwumu dna psda
Bupycob. Cumnmombl 2pudkobbix uHpekuul Bknwyawm annepzuveckue
peakuuu u uHdekuuu nezkux. /lwdu, komopble exedHebHo padomaiwm c
HeOoYUWeHHbIMU cmoYHbiMU  BodaMu, Mozym nodBepzambcs Buicokomy
Bo3detcmburw ux napob. 3mu nwdu Mozym ucnbimbibamb 2010BHbIE
donu, 2onobokpyxeHue, ycmanocmb, paszdpaxeHue 2n1a3 U 0ObIWKY.
Cnedcmbuem dedcmbus BpedHbix Bewecmd, codepxawuxca B cmo4HbIx
Bodax, Ha opzaHu3M 4YenobBeka Mozym BbimMb  @HAMOMU4ECKUE
noBpexdeHus, nocmosHHbie unu  BpemeHHble  paccmpoucmba U
KoMBUHuUpoBaHHbie nocnedcmBus, Bnaomb do caMbix MSAXENbIX.

Cnucok numepamypbl
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Human exposure to sewer gases
Anikin Y. V., Ushakova L. I.
Ural federal university named BN. Eltsin,
620002, Russia, Ekaterinburg, Mira st, 19

Employees of water utilities when carrying out work on external
sewerage networks (repair, replacement of pipelines, TV inspection,
cleaning and flushing of networks) are exposed tfo various
components of wastewater. These components include: dust,
aerosols, vapors and gases such as methane, hydrogen sulfide,
sulfur dioxide and ofhers. In the literafure, sewer gas is called as
the main substance acting on a person when working on sewer
networks.Sewage gas (biogas) is a complex, usually unpleasant-
smelling mixture of toxic and non-foxic gases formed and collected
in sewer systems (sewer networks and sewage treatment plants)
as a result of decomposition of organic components of domestic or
industrial wastewater [1]. Sewer gases may include hydrogen sulfide
(H,S), ammonia (NH,;), methane (CH,), esters, carbon dioxide (CO,),
sulfur dioxide (SO,) and nitrogen oxides (NOx). Improper disposal of
petroleum products, such as gasoline and mineral alcohols, when
they are discharged into the sewer (in domestic conditions or at
work) increases the risk of gas contamination of the sewer. Inhaling
the vapors of unfreated wastewafer can be both unpleasant and
physiologically harmful. Common colorless gases found in sewage
systems include hydrogen sulfide, carbon dioxide, methane and
ammonia. High levels of fthese gases become toxic, and high
concenfrations of methane and carbon dioxide, in particular, displace
oxygen from the air. A decrease in oxygen concentration due to
displacement by other gases can lead to suffocation and tissue
damage. In addition, industrial solvents and biological pollutants in
wastewater can be transported through the air and cause adverse
health effects. Gases forming sewer gas in the mixture are heavier
than air, and if fthere is a poor venfilation exchange in the sewer
well, they accumulate at the bottom and displace the remaining
oxygen. Therefore, a person who has descended to a depth can get
into an oxygen-free space, as a result of which he will have
symptoms of oxygen starvation: dizziness, disorientafion in space,
clouding of consciousness, hallucinations, gradual oppression of the
respiratory centers. This effect is fypical for carbon dioxide,
methane, nitrogen [2]. One of the critical problems negatively
affecting air quality when working with wastewater is the presence
of microorganisms in fthe atmosphere, called microbial air pollution.
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The release of bioaerosols from wastewater info the environment is
the result of contamination of the main wastewater streams with
human secrefions (urine and feces), which contain many
microorganisms. Exposure to bacterial contaminants contained in
wastewater, such as viruses, bacteria and parasites, leads to risks
to fthe health of personnel. Viruses can cause gasfroentferitis,
diarrhea, and even paralysis. Symptoms such as sore throat, fever,
nausea, vomiting, constipation and abdominal pain are common to a
number of viruses. Symptoms of fungal infections include allergic
reactions and lung infections. People who work with untreafed
wastewater on a daily basis may be exposed fo high levels of their
vapors. These people may experience headaches, dizziness, fafigue,
eye irritation and shorfness of breath. The effect of harmful
substances contained in wastewafter on the human body can result
in anatomical damage, permanent or femporary disorders and
combined consequences, up fo the most severe.
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WUccnedobaHue degopMamuBHocmu danku ycobepweHcmbobanHol
KoMnaHoBku npu Kpy4eHuu
Psadokonb U. P.
bI'TY um. B I UWyxoba
email: ig.rir kmd@gmail.com

Mpednonazaemcs, 4mo 8anka ycobepweHcmbBoBaHHoU koMnoHoBKku C
noscamu u3 3MCM u cmenkou u3 2o0¢pupobaHHozo aucma Bydem
odnadamb 3HAYUMEAbHO J0/MbWeU XEeCcmMKOCMbK HA KPY4eHue, 4eM
danku mpaduuuoHHoz0 cedeHus. [laHHoe npednonoxeHue Haxodum
nodmbBepxdeHue B 4YucneHHelx 3kcnepuMeHmax uccnedobamenet B
padomax [1~4]. [lns nodmbBepxdenus 3¢ddekmubHol padomsl Banku
ycobepweHcmboBaHHol  koMnoHoBkU  Ha  Kpy4eHue  nAaHupyemcs
npobedeHue HamypHozo 3kcnepuMeHma. B kavecmbe odpasuoh B
daHHoM uccnedobaHuu  npunaAmel 5 danok  dnunHou 4000 MM U
paccmosHueM Mexdy ueHmpamu msxecmu noscod B 400 mm.
[Tapamempsl ceveHul odpasuob:

N°1 ¢ noscamu u3 nnockux aAucmob monwuHol 8 MM wupuHod 12 MM u
C nnockoU cmeHkou moautuHol 1,5 MM;

N°2 ¢ nosacamu u3 H3 100x60x4 u cmewkoU U3 nNAOCKO20 Aucma
moAwuHoU 1,5 MMm;

N°3 ¢ noscamMu u3 Aucma moAwWuHOU 8 MM wupuHou 12 MM u
20¢pupobaHHol cmeHkol moawuHol 15 MM, waz naHenu 2zo¢ppa
80 MM, Boicoma 2odpa 50 MM,

N°4 ¢ noscamu u3 [H3100x60x4 u z2o¢pupobaHHol cmeHkoU
mpeyzonbHOU ¢GopMbl moawuHoU 1,5 MM, waz naHenu 2o¢pa 80 MM,
Beicoma 20¢pa 50 mM;

NS ¢ noscamu u3 [H3100x60x4 u 2o0dpupobaHHoU cmeHkoU
mpeyzonbHOU ¢opMbl MoAwuHoU 1 MM, waz naHenu zo¢pa 80 MM,
Boicoma 20¢pa 50 MmM.

C uenblo nonyyeHus 3Ha4veHul nepeMeweHul odpasuod om kpymswezo
MoMeHmad 3anpoekmupoBaH ucnbimamenbHeld cmeHd (cM. puc). B
daHHoM cmeHde danka ¢ 00HOU CMOPOHbI 30QKPENn/neHd Xecmko, ¢
dpyzou wapHupHo c Bo3MoxHocmbi noBopoma danku B nonepeyHoM
HanpaBbneHuu omHocumenbHO HeUumpanbHoU ocu. Kpymswul MoMeHm
nepedaémcs 4epe3 XECMKO 30aKPen/neHHbll pbl4a2 € wapHupoM B
MOYKe NPUNOXeHUs ycuaus, 4ymo odecnequbaem nnabHoe HazpyxeHue
odpasua.
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Puc. CmeHd dns ucneimaHus odpa3uob Ha KpyyeHue

MonyyeHHble 3HA4YeHUs Yzna nobopoma WAPHUPHO 34KpenneHHou
CMopoHbl  08pasud oM  NPUAOXEHHO20  Ycuaus  NAGHUpYemcs
pacnonoxumb Ha zpaduke XY, 2de X — Benu4uHa nNpuNoOXeHHO20
ycunus; Y —yzo0n nobopoma wapHUpPHO 30KPeNnneHHO20 KoHua danku B
nonepeyHoM HanpabseHuu oOmMHOCUMEANbHO HelUmpanbHol ocu. Ha
ocHoBaHuu 2pa¢uka, Bdydym cdenaHbl BeiBodel 08 3ddekmubHocmu
padomsl 08pasuob Ha kpy4eHue. Takxe nonydeHHsie daHHble no3Bonsm
cdenamb BeiBod o BAusHUU ocodeHHocmel KOHCMPYKUUU  ONbIMHbIX
odpa3uod Ha BenuyuHy MOMEHMA UHEPUUU KPY4eHus ux ceyeHud.
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Investigation of the deformability of the beam of the improved layout
during torsion
Ryabokon |. R.
V. G. Shukhov BSTU

It is assumed that the beam of an improved layout with belts made of
ZGSP and a wall made of corrugated sheet will have significantly greater
torsional rigidity than beams of traditional cross-section. This assumption
is confirmed by numerical experiments of researchers in [+4]. To confirm
the effective operation of the beam of the improved torsion layout, it is
planned to conduct a full-scale experiment. As samples in this study, 5
beams with a length of 4000 mm and a distance between the centers of
gravity of the belts of 400 mm were taken.

Sample cross-section parameters:

No. 1 with belts made of flat sheets 8 mm thick, 12 mm wide and
with a flat wall 1.5 mm thick;

No. 2 with belts made of GNZ 100x60x4 and a wall made of a flat
sheet 1.5 mm thick;

No. 3 with belts made of sheet thickness of 8 mm width of 12 mm
and a corrugated wall thickness of 15 mm the pitch of the
corrugation panel is 80 mm, the height of the corrugation is 50 mm;
No. & with belts made of GNZ 100x60x4 and a corrugated triangular
wall with a thickness of 15 mm, the pitch of the corrugation panel
is 80 mm, the height of the corrugation is 50 mm;

No. 5 with belts made of GNZ 100x60x4 and a corrugated triangular
wall with a thickness of 1 mm, the pitch of the corrugation panel is
80 mm, the height of the corrugation is 50 mm.

In order to obtain the values of the displacement of the samples from the
torque, a test bench was designed (Fig). In this stand, the beam is fixed
rigidly on one side, and pivotally on the other with the possibility of rotating
the beam in the fransverse direction relative to the neutral axis. The
torque is transmitted through a rigidly fixed lever with a hinge af the point
of application of force, which ensures smooth loading of the sample. The
obtained values of the angle of rotafion of the pivotdlly fixed side of the
sample from the applied force are planned to be placed on the graph XY,
where X is the magnitude of the applied force; Y is the angle of rotation of
the pivotally fixed end of the beam in the transverse direction relative to
the neufral axis. Based on the graph, conclusions will be drawn about the
efficiency of the torsion samples. Also, the dafta obtained will allow us to
conclude about fthe influence of the design feafures of the prototypes on
the magnitude of the moment of inertia of torsion of their sections.
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MNpumeHeHue nobepxHocmed, odpasyeMsix € noMowbio Lukaoud, B kadecmbe
MOHKUX 080/04eK
Mkpmbiqed O. B.
H® BI'TY um B T Uyxoba
e-mail: mkrtychev-o-v@nb-bstfuru

Qlna pac4éma odonodek BpaweHus, UWUAUHGPUHYECKUX, KOHUYECKUX, NOAO2UX
000M104eK  UCNONL3YMCA  aHaAUmuYeckue  Memodbl  PeweHus,  WUPOKO
UCNoNb3ywmcs Memogds BydHoba— anepkuHa, Pumua—TuMoweHko,
KaHmopobu4a—Bnacoba. OdHako aHanumudeckue Memodsl pacqema cmaHobsmes
4acmo HenpuMeHuMbl 0As pacyema 080/7104eK CAOXHOU 2eoMempuu. [lo3momy
8ns  pacyema odonovek cnoxHoU zeomempuu B ocHoBHOM nNpuMeHsiomCcs
YUCNEHHbIE U YUCAEHHO-aHAAumuyeckue Memodsl.  [lpoBedeHHbil  aHanus
AumMepamypHeiX ucmoyHukob nosbonsem ocmaHoBumcs Ha cnedywowux Memodax
peweHus 3ada4 uccnedobaHus zeoMempuu  noBepxHocmel:  ucnonb3oBaHue
BekmopHozo  ypabHeHus nobepxHocmu Ha  ocHoBe  npocmpaHcmBerHou
Hanpabasiowel AuHUU U odpasywwux nnockux kpubbix. BekmopHoe ypabHeHue
noBepxHocmu  ompaxaem npouecc  dopmoodpaszobaHus  nobepxHocmu U
no3bonsem donee 3¢pdekmubHo uccnedoBamb 2eoMempuyeckue NApaMempbl
noBepxHocmu no cpaBHeHuw ¢ napaMempuyeckuMu ypabHeHusMu, komopsie 9ns
cnoxHsix noBepxHocmel He ompaxaiwm npouecca ¢opmoodpazobaHus. Kpome
mozo, dna ypaBHeHuu nobepxHocmeU B napamempuyeckol ¢opme Beibod
ko3dpPuuuermod kbadpamuyHbix GopM cmaHoBumcs Ype3dbiHaUHO OBBLEMHBIM.

Cnucok numepamypb!

1 Kpubowanko C. H, WBawo® B. H  3Huuknonedus aHanumMu4eCKuX
nobepxHocmed: Bonee 500 noBepxHocmed 38 knaccob / V33, cmepeomun.
URSS. 2023. 560 c. ISBN 978-5-9710-4889-3.

2. Monx. I MpunoxeHue aHanusa k zeoMempuu. - M. OHTK ,1936.

3. MBaHod B. H. 3nu-zunouuknoudsl u 3nu-2unouuknoudansHble KaHanoBbie
nobepxrocmu //  CMpoumensHas MexaHuKa UHXeHepHbX KOHCMPUKUUd U
coopyxeHud. 2018. T. 14. N° 3. C. 242-247. DOk 10.22363/1815-5235-2018-14-
3-242-247

4. Mxpmbiqed 0. B, [0cynoba C. C. . (2021). Bo3MoxHocmu NpuMeHeHUs
anzedpaudeckux noBepxHocmed B cobpemeqHoM dusadHe // Becmuk H®
BI'TY um. B. I'. Wyxoba Cepus: MexaHuka u mamemamukamema £2), 031-036.
h’rfpsr//vesfnik—nbbsfu—
mechmufh‘ru/ojs/index,php/vnfbs’rumm/ur’ricle/view/17
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Application of surfaces formed by cycloids as thin shells
Mkrtychev O. V.
NF BSTU named affer. V. G Shukhov

To calculate shells of revolution, cylindrical, conical, flat shells, analytical
solution methods are used;, the Bubnov—Galerkin, Ritz—Timoshenko,
Kantorovich—Vlasov methods are widely used. However, analytical calculation
methods often become inapplicable for calculating shells of complex
geomefry. Therefore, to calculate shells of complex geomefry, numerical and
numerical-analytical methods are mainly used. The analysis of literary
sources allows us fo focus on the following methods for solving problems of
studying the geometry of surfaces: using a vector surface eguafion based
on a spafial guide line and generating plane curves. The vector surface
equation reflects the process of surface shaping and allows one to more
effectively study the geomefric parameters of the surface compared to
parametfric equations, which for complex surfaces do not reflect the shaping
process. In addition, for surface equafions in paramefric form, the derivation
of coefficients of quadratic forms becomes extremely voluminous.
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MNpumeHeHue pacnpedeneHus Beldynna— Hedexko dns duazHocmUKU NPOYHOCMU
3neMeHmoB cmpoumenbHbIX KOHCMPYKLUU
Mkpmeived O. B.
H® BI'TY um B T Uyxoba
e-mail: mkrtychev-o-v@nb-bsfuru

OnpedeneHue npo4Hocmu  3n1eMeHMoB  cmpoumenbHbIX  KOHCMPYKUUU  noc/e
dnumenbHol 3kcnayamauuu, nocne aBapulHbix U 4pe3BbiqalHblx cumyauud —
BaxHas U cnoxHas 3adaqg, pewaemas pasnUNHbLIMU MemodaMmu U cnocodamu.
3HaHue npoyHocmu  nosbonsem  npozHo3upoBamb  HadexHocmb  padombl
cmpoumensHoU KOHCMPYKUUU, cpoku de3omkasHol padomsl. WccnedobaHus no
BoisbreHuo dedekmob cmpoumenbHbix KoHCMPUkuul no3bonsim cocmabums
30KOHbl pacnpedeneHus makux CedekmoB. Takux pacnpedeneHul MHO20 U UX
npuMeHeHue B mol unu uHOU mexHonozudeckol odaacmu xopowo u3BecmHo
unu sbnasemcs npedmemom uccnedobanul [1, 2] Kak nokassibaem onbim, Bo
MHO2UX CAY4asX XOpPOWUM CMAmucmuyeckuM pacnpedeneHueM, onucbiBaouwum
noBedeHue Cedekmob, sbasemcs cmamucmuyeckoe pacnpedeneHue Beudynna—
MHederko [3, 4]

Cnucok Aumepamypl

1. HoBoxunob E. 0. HopMupobaHue konudecmba omka3ob cnoxHozo odbekma c
NPUMEHEHUEM MY/bMUHOMUGbHO20 pacnpedenenusi // HadexHocms. 2023. T.
23N 1 C 4-12,

2. Oleg Mkrtychev. Numerical modeling of laser dblation destruction within
the framework of the thermal model // AIP Conference Proceedings 2051,
020200 (2018); doi: 10.1063/15083443.

3. Mpubancd B. E, WemanuH B. I, Mkpmbived 0. B. Memod oueHku onmuveckod
npoyHocmu  odaydaeMol  noBepxHocmu  npu  nasepHold  adnsuwu  //
M3mepumensHas mexHuka 2018. N° 7. C. 34-37.

L. Weibull W. Statistical distribution function of wide applicability. Journal of
Applied Mechanics. — 1951 — V. 18. — pp.293-297.

Application of the Weibull-Gnedenko distribution for diagnesing the strength
of building structural elements
Mkrtychev O. V.
NF BSTU named after. V. G. Shukhova

Determining the strength of building structure elements after long-term
operafion, affer accidents and emergency situations is an imporfant and
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complex fask, solved by various methods and means. Knowledge of strength
allows us to predict the religbility of a building structure and its failure-
free operafion. Research to idenfify defects in building structures makes it
possible to draw up laws for the distribution of such defects. There are
many such distributions and their application in a particular technological
area is well known or is the subject of research [1, 2] Experience shows
that in many cases a good stafistical distribution describing the behavior of
defects is the Weibull—=Gnedenko statistical distribution [3, &].
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CouuanbHas ponb cmydeHmob nepBuix kypcob konnedxa B y4edHoM npouecce
bepecmens T. M.
®unuan benzopodckozo 2ocydapcmbeHHo20 MexHON02UHECK020
yHubepcumema um. B. I lyxoba & 2. HoBopocculcke,
353919 Poccus, 2. Hobopocculck, yn. Meicxakckoe wocce 75
e-mail: beresten59@mail.ru

B OanHou padome paccmampubaemcs ponb HoBuuka cmydeHma, komopoMy
Heodxodumo ocbaubamb HenpubbidHyl dns ceds couuansHyw ponb B yy4edHom
npouecce. YyedHaa desmensHocmb cmydenmob 1-2  kypcob  konnedxeu
3HOYUMEeAbLHO OMAUYAeMcs NO  Xapakmepy U codepxaHul om  y4edHol
desimenbHocmu  wkonbHUKoB. [leno He monbko B moM, 4mo yznydnsiemcs
codepxaHue odydeHus. OcHoBHoe omauque B moM, 4mo  y4edHas
desmensHocmb  yd-ca 1-2 kypcodb npedbsbnasem 2opasdo Bonee  Bbicokue
mpedobaHus k ux ymcmbenHoU akmuBHocmu u camocmosmensHocmu. [ns mozo
4ymodbl 2nydoko ycBaubamb NpozpaMMHbLIU Mamepuan, HeodxoduM JoCMAMOYHO
Boicokut  ypobenb  pasBumus  ododwawwezo, NOHAMUUHO20  MbIWAEHUS.
TpydHocmu, komopble Hepedko ucnbimbiBaem & npouecce ydeHus yyawudcs,
npexde Bcezo cBbA3aHbl ¢ HeyMeHueM yqumbes B 3mux Hobeix ycnobusix, a He ¢
HEeXeNaHUeM y4umbcs. Ymo kacaemcs omHoweHust cmydeHmob K yveHuw, mo u
3decb  Hadnwdawmcss  onpedeneHHble  cdBuzu.  Cmydenmsl  B3pocnerom,
0d02aWaemcs  UX  OMbIM:  OHU  OCO3HAKM, 4YMO CMOSM HA  NOpPO2e
camocmosimenbHol Xu3HU. Pacmem ux cosHamensHoe omHOweHue K yyede.
YyeHue npuodpemaem HenocpedcmBeHHbIU XU3HEHHeU CMbICA, MK. CMydeHmbl
omyemnuBo cosHalm, ymo HeodxoduMbiM ycnobueM noAHOUEHHO20 ydacmusi B
dydywed mpydobou xusHu odwecmba sBasemcs HaAuuHbIL $OHA  3HAHUL,
yMeHul U HaBbikoB (nonyyeHHsix B Konnedxe), yYMeHUE COMOCMOSME/ILHO
npuodpemamb  3HaHuUs. Cnedyem omMemumb  U3BupamenbHOE  OMHOWEHUE
cmydenmoBd k npedvemam. V3dupamensHoe omHOweHue K y4edHbIM npedMemam
y nodpocmkod (om 12 do 15 nem) noumu uenukoM onpedensiemcst kadecmboM,
ypobHeM npenodaBaHus, AudHocmbl  yqumens. Y cmydenmob 1-2  kypca
Konnedxa 3mo makxe umeem Mecmo. OdHako Oonee BaxHas NpuYuHA
u3dupamensHO20 OMHOWEHUS K Y4edHbiM NpedMemaM Uxe UHOS - HaauLue
cnoxuBwuxca Yy  Hux  uHmepecoB, cBAsaHHbIX € NpogeCccUOHANbHOU
HanpabnenHocmblo.  Takolu  uHmepec  npubodum &«  nosHaBamenbHo-
npodeccuoHanbLHou HanpabneHHocmu  AusHocmu,  onpedensiem  Beidop
Npodeccuy, XU3HeHHbIU NYMb lHOWU U GeBywku nocne oKoHYaHus konnedxa
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Cnucok numepamyper:

1. BepecmeHb T. M, YyHzypoba T. /. MexaHusmel B3auModelcmbus couuansHbIx
napmHepod. C8opHuk Mamepuanod XIll MexdyrapodHoU Hay4HO-NpaKmu4eckod
KoHdepeHuuu. benzopod, 19.112021 2. Yacms 1. C. 177-183.

2. AbBduenko . 0. BnusHue Meponpusmul  ncuxonozudeckol — NOMoWU
cmydermaM B Ha4anbHeIl nepuod odyveHUs Ha ycnewHocmb adanmauuu K
odpazobamensHol cpede bysa // BecmHuk ncuxomepanuu. - 2007. - N° 24. -
C 8-14.

3. AnmbHobBa H. B, MaHuxuHa A. B,  AHucumob H. U,  WykaHob A. A
®usuonozudeckut  cmamyc  cmydeHmoB-nepbokypcHukod B ycnoBusx
adanmauuu K oBydeHuin & Byse // B Mupe HayuHeix omkpeimud. - 2009. - N°
3-2. - €. 99-103.

L. Apxunoba A. A.  Adanmauus cmydeHmoB kak o0HO U3  ycnobul
€aMopeanu3auuu AUYHoCmU // TMedazozuyeckue Hayku. - 2007. - N° 3. - C
173-177.

5. https://docs.cntdru/document /902389617

The social role of first-year college students in the educational process
Beresten T. M.
Branch of Belgorod Stafe Technological Institufe
University named affer V. G Shukhov in Novorossiysk,
353919 Russia Novorossiysk, st. Myshakskaye Highway 75

This paper examines the role of a new student who needs fo master an
unusual social role in the educational process. The educational activities of
1st and 2nd year college students differ significantly in nature and confent
from the educafional activities of schoolchildren. The point is not only fthat
the content of training is deepened. The main difference is that the
educational activities of 1st-2nd year students place much higher demands
on fheir mental activity and independence. In order fto deeply assimilate
program material, a sufficiently high level of development of generalizing,
concepfual thinking is necessary. The difficulties that a student offen
experiences during the learning process are primarily associated with the
inability to learn in these new conditions, and not with an unwillingness to
learn. As for the affitude of students to learning, certain shiffs are
observed here foo. Studenfs grow up, fheir experience is enriched: they
realize that they are on the threshold of an independent life. Their
conscious attifude towards learning is growing. The feaching acquires
immediate life meaning, because studenfs are clearly aware that a necessary
condition for full participation in the future working life of society is the
available fund of knowledge, skills (obtained in college), and the ability fo
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independently acquire knowledge. It should be noted that students have a
selective aftitude towards subjects. The selective attifude towards academic
subjects among adolescents (from 12 to 15 years old) is almost entirely
determined by the quadlity, level of teaching, and the persondlity of the
teacher. This also occurs among 1Ist-2nd year college students. However, the
more imporfant reason for their selective affitude towards academic
subjects is different - the presence of established interests related to
their professional orientafion. Such inferest leads fo the cognitive and
professional orientation of the individual, determines the choice of
profession, and the life path of fthe boy and girl after graduating from
college.
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Co3daHue GexopamuBHbix NaoHHO U3 omxodoB cmekna MemodoM npoekmoB
“10cynoba C. C, Kapmeizun A. B.
Hobopoccudckud gunuan BI'TY um Bl Wyxoba, 353919 Poccus, zHobopoccuuck,
yn Meicxakckoe wocce 75
email: " Svetlana-svetlitna@mailru

CamocmosimenbHas padoma cmydeHmoB Bcex ¢opm u BudoBodyqeHus sBasemcs
odHUM U3 ods3amenbHbix  BudobodpasobamensHou  desmenbHocmy,
odecneyubawwed peanusauuwmpedobaHul  PedepansHbix  2ocydapcmbeHHbix
cmandapmob  BeicwezonpodeccuoHanbHo2o 0dpasobaHust (Pzoc), Co30aHHBIX HA
ocHobe®edepansHozo 3akoHa om 29.12.2012 2. N° 273-P3 «0dodpazobaHuu b
Poccutickod  ®edepauuu» [1l  CamocmosimensHast padoma cmydeHma nod
pykobodcmbomnpenodabamens sbnsemcs Heombemnemol
cocmabnsioweluenocmHozo npouecca 08Y4eHus, Komopast
OpzaHu3yemcs,Hanpabnsemcs, peznaMeHMUpYemcss U KoHMpoaupyemcs B
pesynbmameyyedHozo npouecca [2]. OdHol u3 Modened  opzaHU3AUUU
camocmosimensHoU — padomsl Npu  BbiNOAHEHUU  Hay4Ho-uccnedoBamensckozo
npoexma B pamkax cneu.ducuunnun: «Mamepuanobederbe», «CmpoumesbHbie
mamepuanbl» u m. 8. cmydeHmamu cneuuansHocmu 08.03.01 «[poMblwnerHoe u
2paxdaHckoe  cmpoumenbcmBo» npednazaemcs  «Memod npoekmoB».  [lpu
peanusauuu  GaHHozo Memoda cmydeHmamu  Obina npednoxeHa Modenb
nepepadomku  omxodoB  cmekng, odpasylwuxcs Npu  ocywecmBaeHuu
cmpoumensHozo  npousbodcmba.  PeaynbmamoM  BbinonHeHUS  Hay4Ho-
uccnedobamensckol  padomsl  sBunoce  co3daHue  cmeHobou  0dnuuobBoyHo-
dekopamubHou naHenu «OcenHue MomuBbl» (cM. puc.).
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1. ®edepanbHbil 3akoH om 29 dekadps 2012 2. N 273-93 “"0dodpazobaHuu b
Poccutckou ®edepauuu” (c U3MEHEHUSAMU udonoHeHUsAMU) -
h’rfps://buse‘gurun’rlru/77687681/

2. Wcnonb3oBaHue Memoda npoekmo®  Npu  u3y4eHUU  BUCUUNAUHBI
«CmpoumesbHble Mamepuansl» cmydeHMAMu apXUMEKMUPHbIX U CMpOUMEAbHbIX
cneuuansHocmeld / C. C. Ocynoba, A. B. Kapmeizun, A. B. Mepmskoba, A. A
Xadpynnura // CodelicmBue npodeccuoHanbHOMY cmaHoBieHUl AUYHOCMU U
mpydoycmpolcmBy  Monodeix  cneuuanucmod B coBpemenHbix  ycnobusx

CdopHuk  mamepuano®d Xl MexdyHapodHou  Hay4HO-NpaKMU4eckod
KOHpepeHuuu. B 3-x uyacmsx, Benzopod, 20 Hosdps 2020 =20da / Mod
pedakuued CA. Muxatnuvenko, I010. bBypska. Tom 3. — bBenzopod:

benzopodckuu  2ocydapcmBenHbll  mexHonozudeckul  yHubepcumem um. BT
Lyxoba, 2020. — C. 235-242. — EDN CKLDVY.

3. Kopomsi, A. A Ymunuzauus u BmopudHas nepepadomka cmekna / A. A
Kopoms, A. B. Kapmeizuw, C. C. 0cynoba // CSopHuk mpydod MexdyHapodHol
MonodexHol wkonbl «MhxeHepus - XXl» : (BdopHuk mpydob  Bmopou
MexdyHapodHoUl  HOYYHO-NPOKMUYeckoU KOHpepeHuuu U MexdyHapodHou
MonodexHou wkonbl, Hobopoccudck, 222 anpenst 2022 2o0da. — HoBopocculck:
®unuan dedepanbHozo 2ocydapcmbeHHozo BdxemHozo 0dpasobamensHo20
yypexdeHus  Bbicwezo  odpasobaHus  «benzopodckul  2ocydapcmBeHHbId
mexHonozudeckul yHubepcumem um. BI. lllyxoba» B 2. HoBopocculcke, 2022.
— C. 20. — EDN IMADRF.

Creating decorative panels from glass waste using the project methed
Yusupova S. S, Kartygin A. V.
Novorossiysk branch of BSTU named affer V.G Shukhov, 353919 Russig,
Novorossiysk, st. Myshakskoye Highway 75

Independent work of students of all forms and types of education is one of
the mandatory types of educational activities that ensure the implementation
of the requirements of the Federal State Standards of Higher Professional
Education (FGOS), created on the basis of the Federal Law of December 29,
2012 No. 273-FZ “Education in the Russian Federation” [1]. Independent work
of a student under the guidance of a teacher is an infegral component of
the holistic learning process, which is organized, directed, regulated and
controlled as a result of the educational process [2]. One of the models for
organizing independent work when carrying out a research project within the

framework of special disciplines: “Materials Science”, “Building Materials”, etc.
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by students of the specialty 03/08/01 “Industrial and Civil Construction” is
offered by the “Project Method”. When implementing this method, students
proposed a model for recycling glass waste generafted during construction
production. The result of the research work was fthe creaftion of a wall
facing and decorative panel “Autumn Motifs” (see figure).
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TexHonozu4HOCMb MOHOAUMHBIX NEpEKPbIMUL € nezkuMu Brknadbiwamu 6
KOpKOCHbIX 30QHUSIX
Tapax B. B.
LoHdacckas HaUUOHA/IbHAS aKademusi CMpoume/bcmba u apxumeKmyps!
286123, Poccuuckas Pedepauus, Honeuras Hapodras Pecnyodnuxa,
2 Mareebra yn Lepxaburg 2
email: v.v.taran@donnasa.ru

TpaduuuoHHbIM peweHueM ycmpoucmba nepekpbimud B KapkacHbix  38aHUSX
abnswmca  cnaowHble  MoHoAumHble  naumblMupoBold  onbim  noka3ssiBaem
3¢pekmubHocmb NpuMeHeHUs pasnudHbix nezkux Bknadelweld B HeumpasbHoU
30He MoHonumHol naumbl @ns odnezdeHus nepekpeimul [1, 2, 3] Bonbwoe
pacnpocmpaHeHue B npakmuke cmpoumenscmBa noAy4UAU NAOCKUE NAUMbI C
nezkumu  Bknadbiwamu B Bude nonHomenbix NpuaM U3 nezkux Mamepuasod
muna fYeucmblx OemoHoB, mycdobeix nuneHbix BnokoB, neHonoaucmupona u
dp. [4]. B QaHHOM KOHCMPUKMUBHOM peWweHUU NONOXEHUE KOAGHH U ¢opMad
nepekpbimus Moxem 8bimb Npou3Bo/bHOU, @ 3aKAAGHLIE MAMepuanbl Ne2Ko
NPeodpasylmcs U3 NPSMOY20/bHbIX NPU3M B mpeyzonbHble, WeCMUZPaHHbIE
npusmbl, BepmukanbHo  opueHmupoBaHble  uuaundpel.  [lna  odnez2yeHus
demoHupyeMo20  nepekpbimus  Mozym  8bimb  UCNOAb30BaHbl  MPYdbl,
nponumaHHsle 2udpododHbiM cocmabom [5]. PaccMampuBaeMoe koHcmpykmuBHo-
MEeXHO/N02UYeCKOe  peweHue NAOCKOU  MOHOAUMHOU NAUMbI € KPY2/biMU
NYCMOMAMU UMEem HeKOMOPble 02PaHUYeHUst G NPUMEHEHUS, O UMEHHO:
CemKa Hecywux KoHcmpykuud BomxHa umems kBadpamHoe unu NpsAMoYzonbHOE
pacnonoxeHue. B cmpoumenbHoU NPOKMUKE UCNOAb3YWOMCS  GOPMbl 0N
ycmpoucmba nycmom & Bude konnakod, B nnaHe HanomuHawwee ¢opmy com.
ComoBoe  nepekpbimue  sbBnsemcs  Haudonee  NPUCNOCOBNEHHBIM K
HEPE2YNSPHOMY  PACNO/IOXEHUK  ONOPHbIX  KOHCMPUKUUU  (KOAOHH,  CMEH).
Hecywyo cnocodHocmb comoBbix NAUM NEPekpbiMUsS HA NPUONOPHbIX Y4acmKax
nezko noBbicums, 3amMeHub onpedeneHHbie nycmomsl SemoHoM. M3BecmeH oneim
ycmpoucmba nycmom B naumax ¢ ucnonb3oBbaHueM B kavecmbe dopm
nnacmmaccoBeix nonbix cdep. Mozym 8bimb paznudHol dopmel B Bude 3nnuncg,
wapa [6]  [laHHble MOHONUMHbIE NEepekpLimus He uMelom  dukcupobaxHol
opueHmauuu nycmom, He mpedywm kBadpamHol unu NPsMOY20/bHOU Cemku
KoNnonH, 4mo, Oe3ycnobHo, sBnsemcs docmouHcmBom no  cpaBHeHun
npedbidywuM  MUNOM  MOHOAUMHO20  NEPeKPLIMUS € WUAUHBpUYEeCKUMU
nycmomamu. Pedpucmsble u keccoHHble nepekpsimus Yawe Bcezo ycmpaubawmes
075 NPOMbIWAEHHbIX 3daHUU, G MOKXEe He3KCnAyamupyeMbix naowaded B
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2paxdaHckux  30aHUSX  (MOKUX KOK NAPKUH2U, MexHuYeckue 3maxu). Bec
MOHOAUMHOU nAumbl € nézkuMu  Bknadblwamu cHuxaemcs Ha 20.25 % B
cpabHEHUU €O CNAOWHbIM  nepekpbimueM.  [fpu  oBwWeM  CHUXeHuu
MOMepUdnoEMKOCMU  Makxe  yMeHbwaemcss  mpydoeMkocmb  BbinoAHeHUS
onanydoyHbix padom. M3Mensemcs konudecmBo 3neMeHmoB onanydku u  ux
KOHCMPUKUUs, daHHoe BAusiHue xapaokmepu3yemcs YMeHbWEHUEM HO2PY3Ku Ha
3neMeHmsl  onanydku, 4mo B cbow ouvepeds, Bnusem Ha Bpems U
mpydoeémMkocms BbinonHeHus npoueccob no MoHmaxy u deMoOHMAXy KoMnAekma
onanydku Ha 3axBamke.

Cnucok numepamypb!
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Manufacturability of monolithic floors with light liners in frame buildings
Taran V. V.
Donbass National Academy of Construction and Architecture, 286123, Russian
Federation, Donetsk People's Republic, Makeyevka, Derzhavina str., 2

The traditional solution for the installation of ceilings in frame buildings are
solid monolithic slabs. World experience shows the effectiveness of using
various lightweight inserts in the neuftral zone of a monolithic slab to
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facilitate overlappings [1, 2, 3]. Flat plates with lightweight inserts in the
form of full-bodied prisms made of lightweight materials such as cellular
concrete, fuff sawn blocks, expanded polystyrene, efc. have become
widespread in construction practice [4]. In this design solution, the position
of the columns and the shape of the overlap can be arbifrary, and
embedded materials can be easily transformed from rectangular prisms into
triangular, hexagonal prisms, vertically oriented cylinders. Pipes impregnated
with a hydrophobic composition can be used fo facilitate the concreted floor
[S] The considered structural and technological solution of a flat monolithic
slab with round voids has some limitations for application, namely: the grid
of load-bearing structures must have a square or rectangular arrangement.
In construction practice, forms are used for the device of voids in the form
of caps, in terms of resembling the shape of honeycombs. Cellular overlap is
the most adapted fo the irregular arrangement of supporting structures
(columns, walls). It is easy to increase the load-bearing capacity of cellular
floor slabs in the supporting areas by replacing certain voids with concrete.
There is a well-known experience in the device of voids in slabs using
plastic hollow spheres as forms. They can be of various shapes in the form
of an ellipse, a ball [6]. These monolithic floors do not have a fixed
orienfation of voids, do not require a square or rectangular grid of columns,
which, of course, is an advantage compared to the previous type of
monolithic floor with cylindrical voids. Ribbed and coffered ceilings are most
often arranged for industrial buildings, as well as unused areas in civil
buildings (such as parking lots, technical floors). The weight of a monolithic
slab with light inserts is reduced by 20..25 % in comparison with a solid
overlap. With a general decrease in material consumption, the complexity of
performing formwork work also decreases.The number of formwork elements
and their design changes, this effect is characterized by a decrease in the
load on the formwork elements, which in turn affects the time and
complexity of the processes for the installation and dismantling of the
formwork kit on the gripper.
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OnpedeneHue conpomubneHus menncnepeda4e npu HecmauucHapHOM mensoBoM
pexuMe
Hobukob b. A.

LoHdacckas HaUUOHA/IbHAS aKademusi CMpoume/bcmba u apxumeKmyps!
286123, Poccuuckas Pedepauus, Honeuras Hapodras Pecnyodnuxa,
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email: © b.anovikov@donnasaru

B cobpemenHoM Mupe Hadnwdaemcsi cmpemneHue K 80/nee XecmkoU 3KOHOMUU
3Hepzemuyeckux pecypcob, cBssaHHbIX ¢ omonneHueM u BeHmunsuued 3daHUd
u coopyxeHul. Tennosawuma omanaubaemozo 3daHus sbnsemcss odHuM U3
BaxHelwux 3KCnAYamauuoHHbIX kKpumepued oueHku ezo kadecmbBa, NOCKOALKY
om 3mo20 nokasamens 3aBucsm 8nazonpusimHLIU  MUKpOKAUMam  38aHud,
mennobeie nomepu B 3umHee Bpems, 3ampamsl 3Hepzuu Ha omonneHue. [ns
HOPYXHbIX 02paxdaouiux KOHCMPYKUUU 0GHUM U3 0cHOBHbIX nokasameneq,
XQpOKMepu3ylwux 3Hepzemuyeckyl 3ddekmubHocmb  Mennou30nsuUOHHOU
odonoyku sbnsemcs conpomubneHue mennonepedade. B coomBemcmbuu ¢
deucmByowumM 3akoHodamenscmBom, He donyckaemcs BBod B 3kcnayamauuie
3daHul, CMPOEHUU,  COOPYXeHUU,  NOCMPOEHHbIX,  PEKOHCMPYUPOBAHHBIX,
npowedwux KanNUMA/AbHbIU peMoHmM U He coomBemcmByowux mpedobaHusM
anepzemudeckol  3ddekmuBHocmu [ B nocmaHobaequu (2] BHecews
usMeHeHuss B omHoweHuu mpedyeMozo ydenbHozo 2odoBozo  pacxoda
3Hepzemuyeckux pecypcob Ha omonneHue 3daHul B cmOpPoHY YMeHbWweHus Ha
50 % no omHoweHuw k da3obomy ypobBHi. BbinonHeHue npedcmabieHHbIX
mpedobaHul  npubodum  k  HeodxoduMocmu  ONpedeneHUs  PeasbHbIX
MEeNNOMEeXHUYECKUX XOPOKMEPUCMUK 02paxdanwux KOHCMPUKWUU 3daHUl He
MO/bKO Ha 3mane npoekmupobaHus, HO U Ha 3mane cdasu B 3kcnayamauute,
odcnedobaHus  mexHudeckozo cocmosHus.  Cywecmbyowue  HopMamuBel  u
npednoxeHHsie Memodsl Memoduku [3, 4] no onpedeneHuin conpomubBneHust
mennonepeda4e uMelom psd 0zpaHudeHul, cBS3aHHbLIX € N0200HLIMU ycaobusmu
npu npoBedeHuu ucnbimaHuUl U ocHoBaHbl Ha co3daHuu U NoddepxaHuu
CMAUUOHOpHO20  pexuma  mennonepedade &  monwe  ozpaxdaowux
KOHCMpYKUUU. 3kcnepumeHmansHoe uccnedoBaHue no  daHHbIM - Memodukam
cmaHoBumbcs BO3MOXHBIM MOABKO Ha npomsxeHuu 7..14 OHeld B meveHuu
200a. Memoduka, npednoxenras B [5] nozbonsem npoBodums usMepeHust npu
HeCMAUUOHAPHOM  pexuMe, odHako Mano ydumsiBaem BausHue mennobou
UHEepUUU Mamepuana KoHcmpykuud, Ymo cywecmbBerHo Bausem Ha pesynbmame
usMepeHul. Onpedenenue conpomuBnenuss mennonepedade cywecmbytowed
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KoHcmpykuuu sbasemcs odpamHou 3adaded mennodusuku, Memodsl peweHus
OaHHbIX 3084 —  Memodbl  Mamemamuyeckoz2o — ModenupobaHus
3KCNepUMeHManbHLIM  onpedeneHueM — meMnepamyp  Ha  noBepxHocmsx
KoHcmpykuuu.  [Ins  peweHus 3ada4u  BeinonHsemcs, Hazped  yvacmka
ozpaxdawuiel KOHCMPYKUUU C U3MEpPEHUEM Mmemnepamyp U onpedeneHueM
BausHus  mennoBoU uHepuuu, UCNOMb3YS 30KOH HblmoHa—PuxMaHg, npu
nodcmaHoBke  dakmuyeckux — memnepamyp,  onpedensiemcs  3HaYeHue
cywecmbywwezo ko3dgduuueHma menonpobodHocmu.
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Determination of heat transfer resistance under unsteady thermal conditions
Novikov B. A.
Donbass National Academy of Construction and Architecture, 286123, Russian
Federation, Donetsk People's Republic, Makeyevka, Derzhavina str., 2

In the modern world, there is a desire for more stringent savings in energy
resources associafed with heating and ventilation of buildings and
structures. Thermal protection of a heated building is one of the most
important operational criteria for assessing its qudlity, since the favorable
microclimate of buildings, heat losses in winter, and energy costs for heafing
depend on fthis indicafor.

For external enclosing structures, one of the main indicators characterizing
the energy efficiency of a fthermal insulafion shell is heat transfer
resistance. In accordance with current legislation, the commissioning of
buildings, structures, structures that have been constructed, reconstructed,
undergone major repairs and do not meet energy efficiency requirements is
not allowed [1]. The resolution [2] introduced changes in relation to the
required specific annual consumption of energy resources for heafing
buildings, downwards by 50% in relation to the base level. Fulfillment of the
presented requirements leads to the need to determine the real fthermal
characteristics of building envelopes not only at the design stage, but also
at the commissioning stage and technical condition inspection.

Existing standards and proposed methods [3, 4] for defermining heat
transfer resistance have a number of limitations related fo weather
condifions during festing and are based on the creafion and maintenance of
a stationary heat transfer regime in the thickness of enclosing structures.
Experimental research using these methods becomes possible only for 7-14
days throughout the year. The technique proposed in [5] makes it possible
to carry out measurements in an unsteady mode, but fokes little into
account the influence of thermal inertia of the structural material, which
significantly affects the measurement results.

Determining the heat fransfer resistance of an existing sfructure is an
inverse problem of thermophysics; methods for solving these problems are
mathematicak modeling methods with experimental determination of
temperafures on the surfaces of the structure. To solve the problem, a
section of fthe enclosing structure is heated, temperatures are measured
and the influence of thermal inerfia is defermined, using the Newfon-
Richmann law; by substituting actual temperafures, the value of the existing
conductivity coefficient is determined.
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Memoduka 3kcnepuMeHMa/bHLIX UccnedoBaHul YcuneHHbIX Xene308emoHHbIX
danok npu uszude c KpyyeHueM
"Mepkynod C. U, ¥ Ecunod C. M.
' Kypewui zocydapcmbenreii yrubepcumem. Poccus, 305000 Kypckas od7,
2. Kypck, yn Paduweba 33
26MTY um B T, Ulyxoba Poccus, 308012, beszopodckas odn, 2. benzopod,
yn Kocmwwkoba 46
email: ~bgtu@esipov-sm.ru, mersi.dom@yandex.ru

M3becmro, 4mo Ha HAOC xene3odemoHHbIX  KOHCMPUKUUL,  YCUAEHHbIX
KOMNO3UMHbIMU Mamepuanamu, donbwoe BausiHue okasbiBaem cuenneHue Mexay
demoHoM ycunubaemold KoHCmpykuuu u KomnosumoM ycuneHust [1-2]. Odwaxo,
cedyac omcymcmbyim meopemuyeckue U 3KCNEpUMEHMA/bHble uccnedobaHus
UCUNBHHbIX ENe300eMOHHbIX  KOHCMPYKUUd npu uszude ¢ kpyyeHuem [3].
ABmopaMu  paspadomaHa  npozpamMa U Memodukd — 3KCNEPUMEHMQ/bHbIX
uccnedobaHud  (cM. madn. 1) 3adavel  adnsemcspaspadomka  Memoduku
UCNLIMAHUU Xene30demoHHO20 3/1eMeHMd, YcuneHHoz20 BHewHUM KOMNO3UMHbIM
apmupoBaHuem. [lonydeHHsie pesynsmamsl  Bepuduuupyim npednonazaemyiwo
pacyemHyls Modenb, nonoxeHHble B ee ocHoBy padoyux npednockinok U
BoisbneHus 30KOHOMepHocmed dedopMupobarus XeNe300eMOHHbIX
KoHcmpykuud ¢ BHewHuM apmupoBoHuem npu  conpomubneHuu uszudy c
KpyveHuem [4]. Kocmpykuuu npednonazawm  uszomobreHue © 3aBodckux
ycnobusix no vepmexam (puc. 1) us msaxenozo demoHa knacca B20, ¢ ocHoBHbIM
apmupobaHuemM cmepxHeBbod apmamypol W10 A500 u  xomymamu U3
cmepxHebol apmamypel W6 A240, BHewHee komnosumHoe apmupobaHue u3
xoncmob  FibArmTape  430/150,  npukneeHHbix K meny  BemoHa
8byxkoMnoHeHmMHbIM cocmaBoM Ha ocHoBe 3nokcudHbix cMon WallwWrapResin
535. KoHcmpykuus onbimHbix 0dpa3uod npubedena Ha puc.

Tadnuua
0dbem u ocHoBHble napaMempsl 0dpa3uob
Cepust BapuaHm ucnonHeHus MomeHm ycuneHus
60-0 (puc.g -
bi-1 U-odpa3Has odouma ¢ BonokHamu Bdonb 25°/° Py
b1-2 npodonbHoU ocu danku (puc.d) 20% Py,
513 P puc- 70% P

KD

b2-1 U-odpa3Has odouMa c BonokHamu nod | 25% P,
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Puc. Koncmpykuuu danok cepuu B0-0 (a); b1-1, B1-2, B1-3 (4); b2-1, B2-2,
b2-3 (4
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Method of experimental studies of reinforced reinforced concrete beams in
bending with torsion
"Merkulov S. |, 2Esipov S. M.
' Kursk State University. Russia 305000, Kursk region, Kursk,
33 Radishichey str.
2 Belgorod State Technological University named affer V.G Shukhov. Russig
308012, Belgorod region, Belgorod, 46 Kostyukova sftr.

It is known fthat the adhesion befween the concrete of the reinforced
structure and the reinforcement composite has a great influence on the
stress-strain  stateof reinforced concrete structures reinforced with
composite materials [1-2]. However, there are currently no theoretical and
experimental studies of reinforced reinforced concrete structures when
bending with torsion [3] The authors have developed a program and
methodology for experimental studies (look to the Table 1). The task is to
develop a test procedure for a reinforced concrete element reinforced with
external composite reinforcement. The results obtained verify the proposed
calculation model, the underlying working prerequisites and the identification
of patterns of deformafion of reinforced concrefe structures with external
reinforcement with resistance to bending with torsion [4] The structures
assume manufacturing in factory conditions according to drawings (Fig) of
heavy concrefe of class B20, with the man reinforcement of core
reinforcement LL10 A500 and clamps of core reinforcement L6 A240, external
composite reinforcement of FibARM Tape 430/150 canvases glued to the
concrete body with a fwo-component composition based on WallWrap Resin
535 epoxy resins. The design of the prototypes is shown in Fig.
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NudapHoe 30HdupoBaHue mexHonozuyeckux 2a30Bbix nomokod & npousbodcmbe
cmpoume/kHbIX Mamepuanod
" Wemarun B. T, Yepdasu 10. B, Mkpmbiued O. B.
H® BI'TY um B T Uyxoba
email: * vshemanin@mail.ru, mkrtychev-o-v@nb-bstu.ru

OcHoBHble MoMeHmbl npedcmabaeHHou padomsr:

-nudapHbll CUZHAA A3P030/bHbIX Yacmuu,

- CU2HON CNEKMPA/bHO20 NPONYCKAHUSA NG3EPHO20 U3NYYEHUS

- 3KCnepuMeHmanbHble  uccnedobaHus  dna nocmpoeHus  uHOukampuca
paccesiHus Mu @3po30/bHbix dacmuu, B B03dywHbIX NOMOKAX HA PA3/UYHbIX
dnuHax BonH,

- ypobeHb KOHUEHMpAUUU Yacmuy u

- 820 dYHKUUA pacnpedeneHus NO pa3MepaM NO pesynbmamaM usMepeHuU B
HQWUX 3KCNepuMeHmasnbHbIX Yycnobusx.

Bce 3mu pe3ynbmamsl nokasbiBawm, YMO A3p030/bHLIL AUGAP MOXEM CAYXUMb
MOWHbIM UHCMPYMEHMOM MOHUMOPUH2a 302psi3HeHus mbepdbiMu  Yacmuuamu
amMocdepsl Ha Meppumopuu 2opoda..

Cnucok numepamypb!

1 AF. Kokkoz, V.G. Shemanin, GM. Shirokova, GS. Shugurov, “Laser Doppler
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2. VE. Privalov, EI. Voroning, V.G. Shemanin, “Air quality controlling system
for industrial region”, Proc. SPIE, Vol. 4680, pp. 122 - 128, 2001

3. VE. Privalov, V.G. Shemanin, Lidar Parameters for the Gaseous Molecules
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4. VE. Privalov, V.G. Shemanin, P.V. Charty, “Polydisperse Aerosol in air Flow
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Multywavelengths Sensing and Aerodynamics Classifications”, Key Engineering
Materials, Vol. 437, pp. 571-574, 2010
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Lidar sensing of process gas flows in the production of building materidls
Shemanin V. G, Cherbachi Yu. V, Mkrtychev O. V.
NF BSTU named after. V. G. Shukhov

The main points of the presenfed work:

- lidar signal of aerosol particles,

- signal of spectral fransmission of laser radiation

- experimenfadl studies to consfruct the Mie scattering indicatrix of aerosol
particles in ar flows at various wavelengths,

- particle concentratfion level and

- its size distribution function based on the results of measurements under
our experimentadl conditions.

All these results show that agerosol lidar can serve as a powerful fool for
monitoring parficulate matter pollution in an urban area
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Pacyém HanpsixeHHo-O0edopMupoBaHHo20 cocmosiHus 3neMeHmob cmpoume bHbIX
KOHCmMpYKUUl MemodoM ONOpHbIX GyHKLUU
" Epmonenko T. 10, Mcpmelveb 0. B.
H® BI'TY um B T Uyxoba
email: ~ ermolenko-g-yu@nb-bstu.ru, mkrtychev-o-v@nb-bsturu

B danHoU podome u3ngzaemcd Memod peweHus 3a0a4  MAMeMdmuku U
MexaHuku — Memod onopHbix ¢yHkuud [+5]. MBes memoda paccmampubaemcs
Ha npuMepe peweHust 3adaqu Kowu dns 00Y

a,y " (t)+a,y " (t)+.+a,y (t)=f(1)
y0)=y,, Y(0)=y, y""(0)=y,,.

a makxe 3ada4u [lupuxne dns 3nnunmuyeckozo dudd. ypabHeHus u 3adaqu
Meopuu ynpyzocmu dns  aHU3oMponHozo Mamepuand. M3 npoBbedeHHozo
uccnedobaHus cmaHoBumcs AicHo, Ymo dns noucka peweHus 3adadqu Kowu
pewams QudpdepeHuuansHoe ypabHeHue He HyxHo. [locmamoyHo MemodoMm
0NOpHbIX $yHKUUU Haumu odpa3 /lannaca ¢yHKuuu [puH@, YMHOXUMb €20 Ha
cymmy odpasod /lannaca cbodoBHOz0 YneHa u Ha4anbHbIX Yycnobul

Y(p)=G(p)(F(p)+¥(p)).

U Bbiqucrums odpamHoe npeodpaszobaHue /lannaca
t t
W1)=[G(t=7)f(z)dr+ [G(t—7)y(7)dr.
0 0

AnanozuyHas cumyauus cknadsiBaemes B cayyqae pewerus kpaeBuix 3aday dns
3nnunmuyeckux  Gudd. ypabHeHul. PadomocnocodHocmbs Memoda  ONOPHbIX
¢yHKkuul npobepsinack Ha peweHuu MHozux 3adad (cM. puc). Memod onopHBbIX
¢dyYHKUUL MOXHO npuMeHsimb u B 3ada4ax meopuu Ynpyzocmu U NpU peweHuu
uHmezpanbHbiX ypabHeHud, Besde, 20e Mbl MoxeM Bbipasumb peweHue 3adauqu
& Bude uwmezpanbHO20 onepamopa, e20 fdpo Moxem dbimb mo4Ho, nudo, B
KpaUHeM C(/y4de, GHOAUMUYECKU NPUBAUXEHHO HAUGEHO MemodoM ONOpHbIX
dyHKUUL.
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T'paduE KOHTPOIBEHOTO pellleHuT Tpadem mocTp 0esmoro pemmsrme

um uZm,u3l
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Calculation of the stress-strain stafe of building structure elements using
the support function methed
Ermolenko G. Yu, Mkrtychev 0. V.
NF BSTU named after. V. G. Shukhova

This paper describes a method for solving problems in mathemafics and
mechanics — the method of support functions [1]. The idea of the method is
considered using the example of solving the Cauchy problem for an ODE, the
Dirichlet problem for an elliptic diff. equations and problems of elasticity
theory for anisofropic material. From fthe research carried ouf, it becomes
clear that fo find a solution to the Cauchy problem, it is not necessary to
solve a differenfial equafion. It is enough fto use the support function
method to find the Laplace image of the Green's function, multiply it by the
sum of the Laplace images of the free term and the initial condifions and
calculate the inverse Laplace transform. A similar situation arises in the
case of solving boundary value problems for elliptic differentials. equations.
The performance of the support function method was fested by solving
many problems (see figure). The method of support functions can be used
both in problems of fthe theory of elasticity and in solving integral
equations; wherever we can express the solution fo a problem in the form
of an integral operafor, its kernel can be exactly, or, in extreme cases,
analytically approximately found by the method of support functions.
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HekoppexmHele odpamHble 3ada4u & MamemamuyeckoM Modenupobaruu
Kyzetko M. M.
benopycckuu eocydapcmbertsit YHubepcumem
220030, np-m Hezabucumocmy, 4, MuHck, besrapyce

e-maill: kugeikko@bsu by

MoHsmue o HekoppekmHbix 3ada4ax MameMamuku Bbino BBedeHo Adamapom. OH
Ha3Ban HekoppekmHbIMU Me Mamemamuyeckue 3a0a4u, PEWEHUS KOMOPbIX
cywecmBeHHO — U3MEHSIMCS  NPU  CKOAb  Y200HO  ManbiX  U3MEHeHUsiX
Ko3dduuueHmod, napaMempoB, Ha4ANbHBIX UAU  2PaHUYHBIX  ycnoBuld. K
HEKOPPEKMHbIM  OMHOCAMCS MHozue odpamusle 3adaqu [1, 2. OBpamHsie
3ada4u ombBeyawm Ha Bonpoc: kak Bbidpamb peweHue Zz dns Moz20, 4MOObLI
nokasamens 3¢pdekmubHocmu odpamuncs B Makcumym (unu MuHUMYM 0ns
Hekomopbix 3aday)? Mamemamuyeckas npupoda odpamHbix 3aday 3ak/loHaemcs
B onpedeneHuu z — Mamemamuyeckod Modenu odbekma no 3adaHHLM ¢ U B.
Pewenue Zz kak npaBuno, cunbHo HeycmoUwuBo NO OMHOWEHUW K CKOAb
Yy200HO MasbIM  HemoyHocmsM  npu  onpedeneHuu ¢ KoMnblomepHoe
modenupobaHue B cmpoumenscmbe, apxumekmype — mpedyem yvema 3mux
acnekmoB.

PaccMompuM 3mo Ha cnedyowem npuMepe. MMycmb 3adaHo 0zopodumb Y4acmok
3eMAu naowadsl s MuHumym BnuHbl uszopodu P dydem B moM caydae, ecau

yqacmok umeem ¢opMy kKpyza Tozdg, kak usbecmHo, P = P, = V4TS
(nockonbky 8nst Kpyza Q.= 2TMRus = TR mo, uckniyas A NoAY4aeM Q).
0O0HOKO 3M0 peweHue He UMeem NPAKMUYECKO20 CMbICAQ —  eCAU UCMUHHOS

BenuquHa ozopaxubaemol nnowadu xoms Obl HAQ CKOAb Y200HO Manyw
Benuquny As npebbicum pacHemHoe 3HAYeHUE S, MO MUHUMGAbHOU  GAUHbI
uzzopodu P, Yxe He xbBamum, u3zopodb 3aMKHYMb He ydacmcs.
Paccmampubaemas npocmas 3adada ¢ uszopodbio sbasiemcs HekoppekmHod, U
3MO0 MUNUYHO GANS 0YeHb MHO2UX 3a0a4 HA MAKCUMUMbI U MUHUMUMbl — ecAu
HaUJeHO MUHUManbHOoe 3HadeHue AwdoU  Benuduwbl, ydoBrembBopswwed
HekomopoMy ycnobulo, Mo UYxe Npu CKOAb Y200HO MAAOM OMAUHUU UCMUHHOU
Benudunbl ycnobus om pacyemHol PaCCYUMAHHOE MUHUMA/bHOE — 3HAYeHUe
okaxemcst HedocmamoyHbIM, nocmabneHHoe ycnobue BeinonHeHo yxe He dydem.
Takum o0dpasoM, C HekoppekmHbiMU 3aday4aMu  pOKMUYECKU NPUXodumcs
cmankubambcs oveHs vacmo — Bo MHozux 3adadax Ha 3kcmpemy™m. B
npuMepe C U320p00bK HYXHO Nepeumu K maxol ¢opMynupobke: NOcKonbKy
ozopaxubaemas nnowads, S MOXem U3MEpPAMbCS C  NOZPEWHOCMbI U
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MakcumaneHo Bo3MoxHoe  3HaYeHue nozpewHocmu pClE)HO As mo Hado

nocmaBumb cnedywwyw 3ada4y —  kakol 3anac G/AUHbI U320podu p
HYxHO Go0aBumb K MUHUMQ/BHOMY 3Ha4YeHuln 8ns mozo, 4modbl npu As # 0
u3zopodb Bcez0a MoxHO Bbln0 3aMKHYML? PeweHue HECNOXHO: U3 ypabHeHus

p+Ap :\/4nm
Ap:\/4n(\/s+As —\/g)

B danHoM npocmoM cnyvae caMo 3HaveHue As MoxHO paccMampuBamb Kok
napavmemp; npu As = 0 nony4ageM peweHue ucxodHou HekoppekmHoU 3adaqu -

cpasy Haxodum

dna ozopaxubaHua yvacmka naowadbio SHYXHA U320podb GAuHOU 4ms
CaMo peweHue cMbicna He uMeem (mo4Hee, cMbicn e20 ympadubaemcst npu
CK0Nb Y200HO ManoM As. Ho npudnu3umbCsi K peweHull HekoppekmHolU 3adauqu
C nwodou cmeneHblt moyHocmu B QAHHOM CAY4OE MOXHO C  NOMOWbI0
nocnedoBamensHocmu  peweHul KoppekmHbIx 3aday. Pewenue npuoBpemaem
cMbicn, ecau usbecmHa oueHka 0N MakcuMansHo Bo3moxHoU Benuyumbl As
OWUdKU U3MepeHus naowadu s.

Takum odpasoM, npu npoekmupobaHuu B cmpoumenscmbe, nockonbky 3decs
BaxHo 3a0dabamb onmMuManbHbIE Pa3Mepbl KOK CMPOUME/bHbIX KOHCMPUKUUG,
mak u nnouwaded, neped peweHueM Awdol 3adaqu Heodxodumo npobepums:
koppekmHa nocmabnenHas 3adaya unu Hem. Ecnu makou npobepku He denamb
U pewamb HeKoppekmHYiw 3ada4y o8bl4HbIMU MemodaMu Kak KOpPEeKMHYl, Mo
noYmu HeusdexHa cepbe3Has owudka — dydem kasambCs, YMO 303a4a peweHd,
@ Ha camoM dene 3MO PeweHUe NPAKMUYECK020 CMbICAQ HE UMEem U MO/bLKO
BBodum & 3adnyxdeHue.

Cnucok numepamypb!

1. OzopodHukob W. H. BbBedeHue B odpamHble 3adayu. Ekamepundypz: W3d.
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2. Camapckud A. A, Baduwebud M. M. YucneHHble Memodsl peweHusi 03pamHbIx
3ada4 Mamemamuyeckol ¢usuku. M. /IKW, 2009. 480 c.
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Il-posed inverse problems in mathematical modeling
Kugeiko M. M.
Belarusian Stafe University
220030, Nezavisimosti Ave, 4, Minsk, Belarus

The concept of ill-posed problems in mathematics was introduced by
Hadamard. He called incorrect those mathematical problems whose solutions
change significantly with arbitrarily small changes in coefficients, parameters,
initial or boundary conditions. Many inverse problems are considered ill-posed
[1 2] Inverse problems answer the guestion: how to choose a solution z so
that the efficiency indicator becomes a maximum (or a minimum for some
problems)? The mathematical nature of inverse problems lies in determining
z—+the mathematical model of an object given u and B. The solution z, as a
rule, is highly unstable with respect to arbitrarily small inaccuracies in
determining u. Computer modeling in construction and architecture requires
taking these aspects info account.

Let's look af this with the following example. Let the task be to fence a
plof of land with area s. The minimum fence length p will be if the area has
the shape of a circle. Then, as is known, p = p,,, = V&TTs (since for a circle
p = 21R us = TR? then, excluding R, we obtain p,;,). However, this solution
has no practical meaning - if the frue value of the fenced area exceeds the
calculated value s by even an arbitrarily small amount As, then the minimum
fence length pmin will no longer be enough, and the fence will not be closed.
The simple problem with a fence under consideration is ill-posed, and this is
typical for many problems involving maxima and minima - if the minimum value
of any quantity that satisfies a certain condition is found, then even with an
arbitrarily small difference between the frue value of the condition and the
calculated one, the calculated minimum value will be insufficient, the stated
the condition will no longer be met. Thus, one actually has to deal with ill-
posed problems very often—in many extremum problems. In the example
with a fence, we need to move to fthe following formulation: since the
enclosed areq, s, can be measured with an error and the maximum possible
value of the error is As, then we need fo pose the following problem -
what margin of fence length should be added to the minimum value so fthat
when As # 0 could the fence always be closed? The solution is not difficult:

from the equation
p+Ap=+4ns + As
we find it right away
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Ap:\/4n(m—\/§)

In this simple case, the value of As itself can be considered as a parameter;
at As = 0 we obtain a solution to the original ill-posed problem - to fence a
plof of area s, a fence of length s is needed. The solution itself does not
make sense (more precisely, its meaning is lost for arbitrarily small As. But
in this case it is possible to approach the solution of an ill-posed problem
with any degree of accuracy using a sequence of solutions fo correct
problems. The solution becomes meaningful if an estimate for the maximum
possible value is known As area measurement error s.

Thus, when designing in construction, since it is important fo set the optimal
dimensions of both building structures and areas, before solving any problem
it is necessary fo check whether the problem posed is correct or notf. If
such a check is not done and an incorrect problem is solved by ordinary
methods as if it were correct, then a serious mistake is almost inevitable -
it will seem that the problem has been solved, but in fact this solution has
no practical meaning and is only misleading.
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Bo3MoxHocmb ucnonb3obaHus B demoHe cmekasHHBIX omxodob
"Pydenko 0. B, badsakoba . A.
BocmowrHo-Kazaxcmanckud mexHuveckud yrubepcumem um. A Lepuxdaeba,
Pecnyonuka Kasaxcmar, 2. Yeme-Kamerozopck, yn. Lepukdaeba, 19
email: *0_Rudenko_VKGTU®@mail.ru, Gbaizakova@mail.ru

Ha cezodHswHul deHb BKasaxcmaHe HakonneHo 316 Mapd mowH omxodob
npousbodcmba u nompedneHus, u3z Hux Ha donw TBO npuxodumcs 100 MAH
moHH. B Hacmosiwee Bpems B Hawed cmpaHe odpasyemcs okono 4,5..5 MAH.
moHH mBepdbix dbimobeix omxodob B 203, u3 Hux konudecmBo cmeknodos
cocmabnsem  6...17 %, 4mo  npedcmaBasem  yzpo3y  3K0/A02U4ECKOU
desonacHocmu [1. Ymunuszauust dosi cmekna sBasemcs okmyansHoU HAY4HO-
mexHudeckol 3adayel, MaK Kak cmekno abasemcs ueHHbIM  BMOpUYHbIM
pecypcoM, 80/bWAS 4OCMb KOMOPO20 OMHOCUMCA NO XuMudeckomy cocmaBy k
HOMPUU-KANbUUU-CUNUKAMHbIM cmekAaM. MccnedoBaHue MexaHudeckux cBboucmd
BoicokonpoyHozo BemoHa, Bkniqawwezo b ceds omxodsl cmekna B kadvecmbe
Bsxywez0 mMamepuana U Menkoz0 3anonHumens, npobedeHHble pocculckuMu U
3apydexHsiMu ydeHbiMu [2-5] dokasanu cocmosmensHocms 3mol udeu.
ABmopamu npobedeHbl uccnedobaHusi no ucnonb30BaHUK CMeKNoB0S Pa3NUYHbIX
¢pakuul b demoHe knacca B25 (C20/25). Uccnedobarus npoBodunuck Ha Sase
LleHmpa koMnemeHuul U mpaHcdepma mexHonozul B odnacmu cmpoumenscmba
lkonbl  apxumekmypel,  cmpoumenscmba U 3Hepzemuku  BocmoyHo-
KasaxcmaHckozo  mexHudeckozo  yHubepcumema  uM. [. Cepukdaeba. [ns
npobedeHus 3kcnepuMeHma 8bino BbidpaHo cmekno, komopoe Haudonee 4acmo
Bcmpevaemca B dbimoBeix omxodax - meMHoe u cBemnoe dymbinoyHOE CMEKAO.
UccnedobaHue npoBodunock € onmuManbHLiM npoueHmoM dodabku nonyyeHHoU
u3 cmeknodost 15 Y.

Wcnbimarus npoBodunuck Ha Yembipex cepusix 0dpasuob:

1 cepus — odpasusl demoHa dasobozo cocmaba (Je3 dodabrenus B Gemow
cmeknodos);

2 cepus — odpasubl ¢ dodabneHueM B BemoH Ba3zoBozo cocmaba cmeknodos
¢pakuuu 125..25 MM B konudecmbe 15 % om Macchl ueMeHmG;

3 cepus — odpasusl c dodabneHueM B Bemon Basobozo cocmaba
MenkoducnepcHozo cmekna ¢pakuuu 0,2..125 MM konusecmBe 15 % om maccel
ueMeHmg;
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L cepus — odpasubl c dodabneHueM B demoH dasobozo cocmaba
menkoducnepcHozo cmekna ¢pakuuu 0,08..0,2 MM konudecmbe 15 % om Maccel
ueMeHma.

PasMepbl 08pasuoh, mexHonozus uszomobBnenus u ucnsimaHue odpa3uch, a
makxe odpadomka pe3ynbmamoB  BeinonHAAuce  coznacHo  mpedobaHusM
cmandapma OCT 10180-2012. [ns u3zzomobneHus demoHa 8asoBbozo cocmaba
NPUMEHANUCL MAmepuansi: ueMeHm, necok, wedeHs u Boda, coombemcmbywwue
HopMamuBHbiM - mpedobaHusM. B pesynbmame  3KCNEpUMeHMd, NPOYHOCMb
demoHa B cepusx, onpedenenHass B npoekmHom Bospacme, noay4unacs
cnedylwas:

1 cepust - 35,28 MMg; 2 cepust - 40,72 MMg; 3 cepust - 39,6 MMg; & cepus -
36,83 MMMa. Ymo cocmabuno ybenudeHue npoyHocmu no cpabHeHun ¢ Ba3obbiM
cocmaboM dna dpakuuu 125..25 MM — 154 %, dna dpakuuu 0,2..125 MM —
12,2 % u dns ¢pakuuu 0,08..02 MM — Lk Y.

Takum oBpasoM, pesynsmamsl NpoBedeHHO20 3KCNEpUMEHMA NOKA3aAu, 4mo
ucnonb3obaHue npu npuzomobBneHuu demoHob cmekna Menkux ¢pakuul Npu
3amMeHe uemenma B konudecmbe 15 % nobbiwaem npoyHocmb SemoHa o
154 %, B 3a0bucuMocmu om pasmepa ¢pakuul cmeknodos. OdHako He Hado
3adbibamb, 4mo yBenuyeHue Hampul-kanbUUU-cunukamHod cocmabasiowed B
cocmabe demoHa npubodum k u3MeHeHul dpyzux cbodcmb (Hanpumep, makux
Kak ycadka), Ymo mpedyem GONOAHUME/BHO20 U3YYEHUS.

Cnucok numepamypb!

1
h’rfps://forbes,kz/process/ecobusiness/v_kuzuhs’rane_nukopleno_bolee_BO_m
illiardov_tonn_othodov_proizvodstva/

2. Hussein Hama, AlyaaAlattar, BassamTayeh, FadzilYahaya, Blessen Thomas.
Effect of recycled waste glass on the properties of high-performance
concrete: A critical review. Case Studies in Construction Materials, Volume 17,
December 2022.

3. Weisong Yin, Xinping Li, Youzhi Chen, Yifei Wang, MingnanXu, Chenhao Pei.
Mechanical and rheological properfies of High-Performance concrete
incorporating waste glass as cementitious material and fine aggregafe.
Construction and Building Materials.Volume 387, 2023.

L. Khondaker Sakil Ahmed, Lutfar Rahman Rana. Fresh and hardened
properfies of concrete containing recycled waste glass: A review.
JournalofBuildingEngineeringVolume 70, 2023.

5. Mbanko M. B. MpumereHue omxodob cmekna B npousBodcmbe cmpoumenbHbIx
Mamepuanob / MB. Wbanko, BH. Wuwkanoba // ®yndamMeHmancHble U
npuknadHble HayyHble uccnedoBaHus: Mamepuanbl  MexdyHapodHoU  HY4HO-
npakmuyeckol KoHgpepeHuuu (8 uiHs 2017 2.) Omb. ped. 3apadckud AA. -
Mockba: M3damenscmbo LIMM «Akademus busHeca», 2017. — 21kc.



Tp.Mexd.koHp. ACUT-2023
https://bgtu-nvrsk.ru/research/conferences/asit/2023
81

The possibility of using glass waste in concrefe
Rudenko 0. V. Baizakova G. A.
[ Serikbayev East Kazakhstan Technical University,/Republic of Kazakhstan,
Ust-Kamenogorsk, Serikbayev sfr, 19

To date, Kazakhstan has accumulated 316 billion fons of production and
consumption waste, of which SHW accounts for 100 million tons.Currently,
about 45.5 million fons of solid household waste are generated in our
country per year, of which the amount of cullet is 6..17 %, which poses a
threat to environmental safety [1. Recycling of glass scrap is an urgent
scienfific and technical fask, since glass is a valuable secondary resource,
most of which is related by chemical composition to sodium-calcium-silicate
glasses.The study of the mechanical properties of high-strength concrete,
which includes glass waste as a binder and fine aggregate, conducted by
Russian and foreign scientists [2-5] proved the validity of this idea

The authors conducted research on the use of cullet of various fractions in
concrete of class B25 (C 20/25). The research was conducted on the basis
of the Center for Competencies and Technology Transfer in the Field of
Construction of the School of Architecture, Construction and Energy of
D. Serikbayev East Kazakhstan Technical University. For the experiment,
glass was chosen, which is most often found in household waste - dark and
light bottle glass. The study was conducted with an optimal percentage of
the additive obtained from cullet 15 %.

The tests were carried out on four series of samples:

1 series — samples of base composition concrete (without the addition of
cullet to concrete);

2 series — samples with the addition of 125..25 mm fraction cullet base
composition fo concrete in an amount of 15 % by weight of cement;

3 series — samples with the addition of 0.2 fine glass fraction to the base
composition concrete-125 mm in an amount of 15 % by weight of cement;

L series — samples with the addition of a base composition of fine glass of
a fraction of 0.08..02 mm in an amount of 15 % by weight of cement to
concrete.

Sample sizes, manufacturing technology and festing of samples, as well as
processing of the results were carried out in accordance with the
requirements of GOST 10180-2012 standardFor the production of concrete of
the basic composition, materials were used: cemenf, sand, crushed stone and
water that meet regulatory requirements. As a result of the experiment,
the strength of concrete in series, defermined af the design age, turned out
to be the following:

1 series - 35.28 MPq; 2 series - 40.72 MPq; 3 series - 39.6 MPq; 4 series -
36.83 MPa. Which was an increase in strength compared to the base
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composition for the fraction of 125..25 mm — 154 %, for the fraction of
02.125 mm — 122 % and for the fraction of 0.08..02 mm — 4.4 %.

Thus, the results of the experiment showed that the use of small fractions
of glass in the preparafion of concretes when replacing cement in an amount
of 15 % increases the strength of concrete up to 15.4 %, depending on the
size of the cullet fractions. However, we should not forget that an increase
in the sodium-calcium-silicate component in the composition of concrefe leads
to a change in other properties (for example, such as shrinkage), which
requires additional study.
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