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VK 69.059.22

HECOBEPIIEHCTBO KOHCTPYKIMUI NI KOHCTPYKTAUBHBIX PEIIEHUI
KAK IPHYAHBI JE@EKTOB, BCTPEYAIOIUXCSI TP OBCJIETOBAHUH
CTPOUTEJIbBHBIX KOHCTPYKIIUU

MonpaBka U.A., Anemmnn [I.H., Anemmmna E.A., Ctoa6oymkun A.1O.

OI'EOY BO «Cubupcxuii cocyoapcmeaennwlii unoycmpuaivhsiil ynusepcumem» (Cuol 1Y),
2. Hosokysneyk, Poccus

Aunnomayus. B dannotl cmamve paccmompensi 0eekmpl CmpOUmenbHbIX KOHCIMPYKYUL, NPUYUHAMU KOTOPBIX
SABUIOCH HECOBEPULCHCNBO V308 U COCOUHEHULl DNeMEHmO8 CMpPOUMenbHbIX KoOHcmpykyull. Hecosepuiencmeo xon-
CMPYKYUIL UL KOHCIPYKIMUBHBIX Peulenutl — 9Mo OwWUOKY npu npoeKmuposanuu u MOHmaoice, KOmopbule NPUGOOsin K
00pA306aHUIO 3HAYUMETbHBIX MECHIHBIX HANPSIJICEHUL U, KAK Cledcmeue, K 00pa30eanuio mpeuwjun uiu uHblx oe)exmos
unu nogpesicoenuti. B dannou cmamve npusedenvl npUMepbl HECOBEPULEHHBIX  KOHCIMPYKMUBHBIX PEULEHUU Y3108 NOO b-
EMHBIX COOPYIHCEHUU U CTIONCHBIX MEXHUUECKUX YCPOUCIE N0 MUNy 8420H00ONPOKUObIGamenel, MemaiioKOHCMpPYKYUU
KOMOPbIX OMHOCAMCA K CHPOUMENbHbIM KOHCIMPYKYUAM.

Kuouesvle cnosa: cmpoumenvhvle KOHCMPYKYUU, NPOCKMUPOBAHUEC, MOHMANC, HECOBEPULCHCMEO, OUWUOKL,
Hapyuienus, oepexmol, nOBPEHCOEHUS.

[Ipu npoBeneHun pabot o oOcIe10BaHUIO 3MaHUi U coopykeHul [1] oqHol u3 Hauboee
9acTO BCTPEYAEMBIX NPUYMH BO3HUKHOBEHUS JNE(EKTOB M TOBPEKICHHUN SIBISETCS HECOBEPIICH-
CTBO KOHCTPYKIMH. [0/ TOHATHEM «HECOBEPIICHCTBO» B JaHHOW CTaThe MPUHUMAIOTCS YCIOBUS,
MIPU KOTOPBIX B y3/1aX KOHCTPYKIHMI WM B OTIENBHBIX 3JIEMEHTaX CTPOUTENIbHBIX KOHCTPYKIUI
BO3ZHUKAIOT 3aBeIOMO AedekTHble MecTa. [logpoOHee 3TO 03HAYaeT, 4To B ONpEAETICHHBIX MECTax
KOHCTPYKIUU WIN y3JIaX COEAMHEHUS KOHCTPYKIUN MPOEKTUPOBLUIMKOM MU MOHTaXHUKOM (B 3a-
BHCHMOCTH OT CTaJMH IPOU3BOJICTBA) CO3/IAIOTCS MECTa C MOBBIIICHHONW KOHLIEHTpaLel Hampshke-
HUM [2], TO ecTh MecTa, B KOTOPBIX JaKE MPH HAJICKAIIECH SKCIUTyaTallil KOHCTPYKIMK OymyT
BO3HUKATh JIe(EKThl UM MOBPEXKACHUS. DTO BBI3BAHO CIEAYIOIIMMH OMIMOKaMU WM HEJO0YeTaMu
Ha BCEX CTaAUSIX CTPOUTENLCTBRA:

a) OIIMOKU MPHU MPOCKTUPOBAHUH (HETOYHOCTH B MH)KEHEPHO-TEXHMUYECKUX pacueTax, He-
BEpHBIN MOJ00p CeueHUIl U BBHIOOP CTPOUTENBHBIX MATEpUAIOB, HEJOMYCTUMbIE KOHCTPYKTUBHBIE
pElIeHUs Y3JI0B KOHCTPYKIUH U T.11.);

0) omMOKK mpu COOPKE KOHCTPYKIIMKA Ha 3aBOJIC-U3TOTOBUTEE (OCOOCHHO MPHUMEHUMO K
CTaJIbHBIM KOHCTPYKIIUSAM), TAKUE KaK HApYIICHUE T€OMETPUH;

B) OIIMOKM MpPU MOHTaXKE, YAaCTO BO3HMKAIOIIME M3-3a HEIOCTATOYHOTO HM3YYEHHUS MPOEKT-
HOHM U paboueill TOKyMEHTAIlMU WJIM MOTPEIIHOCTSIMH MPH YCTaHOBKE KOHCTPYKIIMI B MPOEKTHOE
MoJIoKeHHe. MUHMMaJIbHOE OTKJIOHEHHE JIEMEHTAa OT OCH M HapyIIeHHE OCHOBHBIX rabapUTHBIX
pa3MepoB MPUBOJAUT K AePeKTaMm.

Ho cymectByeT oOpatHasi ctopoHa Bompoca. C yueToM HOBEHIIMX TEXHOJOTUN M METOJOB
MIPOEKTUPOBAHMSI, MHOTOJIETHETO U3YUEHUSI M UCCIIEOBaHUS (PaKTHUYECKOH PabOTHI CTPOUTEIHHBIX
KOHCTPYKIUH, 10 CHX IOpP HEBO3MOKHO JIaTh TOYHYIO OLEHKY TOTO, KakK MOBEJET ce0sl KOHCTPYK-
1M B peaIbHBIX yCI0BUSAX. OYeHb CII0KHO YYE€CTh BCE Harpy3KH U BO3/IEUCTBHUS, KOTOPBIM IOIBEP-
raercs KOHCTPYKIIHS TIpH paboTe, 0COOEHHO €CNIM pacCMaTpUBaTh KOHCTPYKIIMH, pabOTaIONINe IPH
UKINYECKOM HarpykeHuu. BcTpedaroTces ciiydau, Korja B TEOPUHU 3alpOSKTUPOBAHHAS KOHCTPYK-
M TIOJTHOCTBIO YIOBJIETBOPSIET BCEM TPeOOBaHUSAM, HO HA MPAKTUKE MOSABISIOTCS JEPEKTHI B BUIE
TPELIMH WM MECTHBIX JedopMaiuil. DTo TOXe SBIAETCS CBOEro PojJa HECOBEPIIEHCTBOM KOH-
CTPYKIMHU. AHAMU3UPysl Takue Ae(eKThl, HAKAIIMBACTCS MPAKTUYECKUHN OTBIT, C TIOMOIIBIO KOTO-
pPOTO MOKHO COBEPILIEHCTBOBATh U MOJACPHUZUPOBATH CTPOUTEIbHBIC KOHCTPYKIIUUA U Y3JIbI X CO-
€IMHEHMS.

Jlis HamOombllel HArjasAHOCTH B JAHHOW CTAaThe MPUBENEHBI MPUMEPHI AePEKTOB BCIE-
CTBHE HECOBEPILIECHCTBA B KOHCTPYKLHUAX TMOJBEMHBIX COOPYKEHHH U CIOXKHBIX TEXHHUUYECKUX
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YCTPOKCTB, pabOTAIOMIUX MPH IUKINYECKOM HArpyxeHuu. BeiOop MMeHHO Takoro mpumepa o0y-
CJIOBJIEH T€M, YTO MPU LUKINYECKON HArpy3Ke KOHLEHTPATOPbI HAIIPSHKEHUH — 3TO MpUYMHA CEPb-
€3HBIX IePEKTOB, KOTOPBIE IIPH PA3BUTUU MOTYT MTOBJIEYb 3a COOO pa3pyIIeHne KOHCTPYKIUI.

Ha ¢oto 1 npeacraBieH MOHTaXXHBIM CTBIKOBOHM y3€J7 paMbl BarOHOOIIPOKU/IBIBATEIST MAPKH
BPC-125. Habniogaercst mosiBIeHHE TPEUIMHBI JUIMHOW 70 MIJITMMETPOB B METaJUIe HAKJIAIKU IO
nosicy pamsl. /leext BpI3BaH OMIMOKaMU NP MOHTa)K€ KOHCTPYKIIMIA: OTCYTCTBYET 30Ha 0e3 cBap-
HBIX IIIBOB B MECTE€ CThIKa OJJIEMEHTOB paMbl, YTO TPUBEIO K OOpa30BaHHIO 3HAYUTEIb-
HBIX HalpsOKEHUH; KpOME TOTO JIONYIIEHa HECOOCHOCTh BEIMYMHOM 70 20 MM 3JIEMEHTOB paMmbl.
KoHCTpYKTHBHOE HECOBEPIICHCTBO CTHIKA SBUJIOCH IPUYUHON 00pa30BaHUsI TPELIHH.

@®ot10 1 — KOHCTpYKTMBHOE HECOBEPIIEHCTBO MOHTAXXHOTO CTBIKOBOTO y3JIa
pambl BaroHoonpokusiBatens mapku BPC-125.
Tpemmna quHOM 70 MM B METasUI€ HAKJIAKU 110 TOSICY PaMbl

Ha ¢oro 2 mpencraBieH y3en kpermieHUsi sneMeHTa cBsizu K (aconke. Jledekr BbI3BaH
OLIMOKOM MpH MPOEKTUPOBAHUM: HEBEPHO BBIOpaH pa3mep (acOHKH, YTO MPUBEIO K 0OPa30BaAHUIO
CXOJSILErocs yria Mexay 3JIEMEHTOM cBsi3u U pacoHkoil. Kak crnenctBue, MpoucXoauT paspylie-
HUE 3JIEMEHTA CBS3U M0 BCEMY CEUCHHUIO.

Ha ¢doto 3 mpeacraBnen y3en kpemieHuss (AacOHKHM K TMOSICY €3/10BOM Oanku KpaHa-
neperpyxarensi. Habmonaercst o6pazoBaHue TpeUIMHbI B METaIlJIe BEPXHEro Mosica €3/10Boi Oaiku.
JledexT BhI3BaH OLIMOKOW MPH MOHTaKE: KPETUICHUH BHOBBH M3TOTOBJICHHOHN (PACOHKHU K TOSCY €3-
noBoii 6anku. He BbIMOMHEHBI TpeOOBaHMs, yKa3aHHbIE B paboueill TOKyMEHTAallud Ha PEMOHT (pu-
cyHok 1); oOpa3oBaH KOHIIEHTPATOp HAIpPsHKEHUS HM3-3a PE3KOro mepexofa oT Kpas (acoHKH K
BepxHeMy mosicy Oanku. Kak ciencrBue, oOpa3oBanach TpelMHa B METallJIe BEPXHETO Mosca e3/10-
BOI1 OaJIKH.
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®oT1o 2 — KOHCTpYyKTHBHOE HECOBEPIIICHCTBO y371a KPEIUICHHS dJIEMEeHTa CBSI3H K acoHke. Pazpy-
LIEHHE 3JIEMEHTA CBSA3H 110 BCEMY CEUEHUIO

@010 3 — KOHCTpYKTHBHOE HECOBEPILIEHCTBO Yy371a KpeIUIeHUs! (PaCOHKH K MOsICY €3/10BOM OaIKu
KpaHa-nieperpyxaress. TpeliHa B MeTajule BEpXHEro nosca e370Boi 6aaku

Ha pucynke 1 npesncraBieHbl KOHCTPYKTUBHbBIE TpeOOBaHUS K Y31y KperieHUsI (PacoOHKH K
BEpPXHEMY MOsCY e370BoM Oanku. Ha y3nme 6 mokas3aH IUIaBHBIM mepexo] oT (pacoHKH K BEPXHEMY
MOsICY €3/10BOM OaJiku, 4TO SBIISETCS OJHUM U3 METOJ0B OOPHOBI C HEraTUBHBIM BIHMSHUEM KOHIICH-
TPaTOpOB HAIPSHKEHUH.
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Pucynoxk 1 — ¥Y3en kpemienust pacoHKH K BEpXHEMY MOACY €310BOM Oanku (K ¢GoTo 3)
bubauorpaduyecknii cnmcoxk

1. 1 TOCT 31937-2011. 3nanus u coopyxenus. [IpaBuna oOcienoBanus 1 MOHUTOPUHTA
TeXHU4YecKoro coctosiaus. — M.: Crangaptuadopm, 2014. — 55 c.

2. 2 ®eonocweB B. . Conporusnenue marepuanoB. — M.: U3a-so MI'TY um. H. D. bay-
MaHna, 1999. — 592 c. — (MexaHuKa B TEXHUYECKOM YHUBEPCUTETE).
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Ui 31aHUS Ta3004UCTKH 1-0if cepun MpkyTckoro anmtomuHueBoro 3aBoja B T. [llenexos // Hayka u
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JaMEHTaJIbHbIe TPOOJIEeMbl OCHOBHBIX HAllpaBJIEHUH Hay4YHO-TEXHUYECKUX uccienoBanuil: COOpHUK
crareil mo utoraM MexIyHapoJIHON HaydyHO-TpakTHueckoil koHpepenuun (Bonrorpan, 17 mapra
2018 r.). - Crepnutamak: AMU, 2018. — 115 c. — C. 84-88.

5. Ilonpaska M. A., Anemnn /I.H. Pe3ynbrarel BU3yaabHOro U J€TAIBHOIO MHCTPYMEHTAb-
HOTO 0OCIIeI0OBaHus 3/1aHMs ydacTKa JIEKOMIIO3ULIMU aTFOMUHUEBOTO 3aBoja // Hayka u Mosonexs:
po6IeMbl, TOMCKH, pelieHus: Tpyasl Beepoccuiickoit HaydHOW KOH(EPEHIIMH CTYJIeHTOB, aCMpaH-
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YJIK 62:69
THEORY OF INFORMATION MODELING TECHNOLOGY
Kairkenov H.K., Aleshina E.A., Aminova L.R.

This article discusses the concept of building information modeling technology (BIM), discusses the use of
cloud technologies in BIM, as well as the benefits of technology implementation, and several solutions for the imple-
mentation of information modeling technology.

Keywords: BIM 360, Cloud technologies, TIM, Revit, BIM technologies, Tekla, ArchiCAD

V]IK 624.074.27
DEVELOPMENT OF STRUCTURAL SOLUTIONS OF MONOLITHIC DOMES
BASED ON MODELS FOR CALCULATION
Ekimova V.S., Razlivin D.A., Aleshina E.A., Aleshin D.N.

This article presents the justification for the choice of constructive solutions of reinforced concrete ribbed-ring
monolithic dome, based on the results of the calculation of the model in the software package Lira-SAPR.
Key words: reinforcement, reinforced concrete dome, ribbed-ring dome, design model, shell.

V]IK 624.01:004.942:624.07:69.07
ISSUES OF DESIGNING BUILDINGS AND STRUCTURES USING CALCULATED
SOFTWARE COMPLEXES
Matveev A A.

The article considers the general tasks of designing buildings and structures, the requirements for design engi-
neers and the relevance of the use of settlement software systems. The problems of accounting for the existing loads and
impacts on the designed buildings and structures, the choice of design solutions for the designed buildings and struc-
tures are indicated. An example of designing an industrial building and the principles of its calculation are given.

Key words: civil engineer, design tasks, building, construction, design software systems.

V]IK 69.059.22
IMPERFECTION OF STRUCTURES OR STRUCTURAL SOLUTIONS AS THE CAUSES
OF DEFECTS ENCOUNTERED IN THE INSPECTION OF BUILDINGS STRUCTURES
Popravka I. A., Aleshin D. N., Aleshina E. A, Stolboushkin A. Yu.

This article discusses the defects of design solutions, namely the imperfection of nodes and connections of
building structures. Imperfection of structures or structural solutions are errors in the design and installation, which lead
to the formation of significant local stresses and the formation of cracks or other damage. In this article, an example of
such defects are components and design solutions used in lifting structures and complex technical devices such as car
dumpers, metal structures which are related to building structures

Keywords: Building structures, design, installation, imperfection, errors, violations, defects, damage

V]IK 624:69.05
CHOICE OF CONSTRUCTION STRUCTURES
IN DESIGNING BUILDINGS AND CONSTRUCTIONS
Matveev A A.

The article discusses the design decisions of buildings and structures. The unification and typification during
the design allows to reduce the time needed to create objects, reduce the list of structural elements, reduce the cost of
products and structures, create the universality of replacing structural elements during construction, repairs and recon-
struction of buildings and structures, reduce labor costs in the operation of buildings and structures.

Key words: industrial buildings, architectural and construction unification, industry, documentation, design.

V]IK 69.07
EASY METAL STRUCTURES IN ONE-STOREY INDUSTRIAL BUILDING FRAMES
Bobrova E.E., Muzychenko L.N.

This article analyzes the design features of an industrial building with frame supporting structures. The frame
structure of the "Orsk" type is considered. A comparison of design options for a single-story single-span industrial
building awaiting construction in the Siberian region is given.

Key words: frame construction, industrial building, comparison of options, design features, frame, rack frame.
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