MepeliTn Ha cTpaHuLy C NOSIHOM BepCUen»

BECTHHR

10;KHO0-YPAJILCROTO 2021

rOCYIAPCTREHHOTO

YHHBEPCHTETA I.21, el
ISSN 1991-9743 (Print)

ISSN 2411-4693 (Online)

CEPUA

«CTPOUTEJBCTBO
N APXUTEKTYPA»

Pemrennem BAK Poccun BriroueH B IlepeueHs peneH3NpyeMbIX HAyYHbIX M31aHUH

Yupenureiss — @eepajbHOe rOCy1apCTBEHHOE aBTOHOMHOE 00pa3oBaTe/ibHOe
yupesaeHue Bbiciiero oopasosanus «lO:xuo-Ypajabckuii rocyiapcTBeHHbI YHHBEPCUTET
(HAUMOHAJILHBIN HCCJIE10BATEIbCKHI YHHBEPCUTET)»

KypHan nyOnMKyeT peLeH3UpOBaHHBIE CTaThbU IO pe3ylibTataM (yHIaMEHTAIbHBIX TEOPETHYECKUX U
MPUKIAJHBIX HCCICJOBAHUN B OONACTH apXHUTEKTYyphl M CTPOUTEIBCTBA, UMCIOIIUE NPHHIUIHAIBFHOS HAYYIHOE
3HAYCHUEC, TCOPETUIYCCKYIO U MMPAKTUICCKYIO 3HAYUMOCThb, PAHCC HE Hy6J’II/IKOBaBHH/IeC$I. Pa3;[em>1 CECpUU YUYUTBHIBAIOT
OCHOBHBIC HAIIPABJICHHUS HAYIHOH ESTEIHFHOCTH B 00JaCTH apXUTEKTYPHI 1 CTPOUTEIBCTBA: TPAOCTPOUTEIHCTBO H
ApXUTEKTYpa; TEOPUSl pacueTa CTPOUTEIbHBIX KOHCTPYKLUM; CTPOUTENIbHBIE MaTepUallbl U U3EIHUs; IKCIEPTU3A U
OIICHKa OOBEKTOB HEIBM)KHUMOCTH; TEXHOJOTHS W OpTaHU3aIMsl CTPOHTENBHOTO IPOWM3BOJCTBA; HHXCHEPHOE
000py/I0BaHUE 3MaHHUIA W COOPYKCHHU. PemakiiMoHHas KOJUICTHsI TOJACPKUBACT BHICOKHI YPOBEHb IMyOJIUKAIUiA,
CTPOTO TIPHICPKHUBASCH TIONUTHKHA HE3aBHUCUMON CTOPOHHEH SKCIEPTH3BI, BBITOJHCHHOW CIENUANIACTAMHA B
COOTBETCTBYIOIIEH 00IaCcTH.

OCHOBHOW 1LI€TIBIO JKypHaja SBJSIETCSl NponaraHja akTyaJlbHbIX Hay4HbIX HCCIEAOBAaHUA M COAeCTBUE
(dhopMupoBaHHIO HanbOJIee IEPCIIEKTUBHBIX HAPaBICHUH.

PenakumonHasi KOJJIerus: Momnos E.B., 1.1.H., ipod. (r. H. HoBropon);
Yabpux 1.B., K.T.H., AOIEHT (21. pedakmop); IMotanos A.H., 1.1.H., pod.;
KpaBuenxko T.A. (oms. cexpemapn) PacckaszoBa H.C., 1. reorp. H., nmpod.;

PorkoB C.WU., a1.1.1., ipod. (r. H. HoBropon);
PenaknmoHHbIi coBeT: Cuzos A.IL, n.1.H., npod. (r. Mocksa);
Baiioypun A.X., 1.1.H., npod.; Tumodeena C.C., n.1.H., npod. (r. UpkyTck);
Bbsanko B., PhD (Uramus); Tonkpindaes T.A., n.1.H., npod. (Pecnybnuka
Batun H.U., 1.1.H., npog. (r. Cankr-IlerepOypr); | Kazaxcran);
Mypames A.K., PhD (Hosas 3enanmus); Tpodumor B.4., n.1.4., npod.;
Manuyk K.JL., 1.1.H., mpod. (. OMCK); Teepu B., PhD (®panrms)

© Uznarensckuit nentp OYpl'Y, 2021

MepeliTn Ha cTpaHuLy C NOHOI Bepcueii»


https://rucont.ru/efd/736852
https://rucont.ru/efd/736852

MepeliTn Ha cTpaHuLy C NOSIHOM BepCUen»

BULLETIN

OF THE SOUTH URAL
STATE UNIVERSITY

2021
Vol. 21, neo. 1

SERIES

“CONSTRUCTION

ENGINEERING ISSN 1991-9743 (Print)
AND ARCHITECTURE” ISSN 2411-4693 (Online)

Vestnik Yuzhno-Ural’skogo Gosudarstvennogo Universiteta.
Seriya “Stroitel'stvo i Arkhitektura”

South Ural State University

The reviewed articles based on the results of fundamental theoretical and applied research studies in
the field of architecture and construction which have essential scientific, theoretical and practical
importance are published in the journal. The journal sections consider the areas of scientific work in the
field of architecture and construction, namely, architecture and town planning; theory of structural design;
construction materials and products; examination and appraisal of real estate items; building technology
and organization; plumbing and heating installations. The editorial board maintains high standards for
publication, strictly following the policy of an independent third-party examination carried out by experts
in a corresponding field.

The main aim of the journal is to promote topical research studies and facilitate the formation of new
promising areas.

Editorial Board:

Ulrikh D.V. (editor-in-chief),

Cand. Sc. (Engineering);

Kravchenko T.A. (executive secretary)

Editorial Council:

Baiburin A.Kh., D.Sc. (Engineering), Prof.;
Bianco V., PhD (ltaly);

Vatin N.1., D.Sc. (Engineering), Prof.

(St. Petersburg);

Murashev A.K., PhD (New Zealand);
Panchuk K.L., D.Sc. (Engineering), Prof.
(Omsk);

Popov E.V., D.Sc. (Engineering), Prof.

(N. Novgorod);

Potapov A.N., D.Sc. (Engineering), Prof.;
Rasskazova N.S., D.Sc. (Geography), Prof,;
Rotkov S.1., D.Sc. (Engineering), Prof.

(N. Novgorod);

Sizov A.P., D.Sc. (Engineering), Prof. (Moscow);
Timofeeva S.S., D.Sc. (Engineering), Prof.
(Irkutsk);

Tolkynbaev T.A., D.Sc. (Engineering), Prof.
(Republic of Kazakhstan);

Trofimov B.Ya., D.Sc. (Engineering), Prof.;
Thiery V., PhD (France)

MepeliTn Ha cTpaHuLy C NOHOI Bepcueii»


https://rucont.ru/efd/736852
https://rucont.ru/efd/736852

MepeitTn Ha cTpaHuLy ¢ NoJSIHOI Bepcueit»

COOEPXAHUE

FpapocTpoUTenbLCTBO, NNTAHMPOBKA CENbCKUX HacereHHbIX NMYHKTOB

OJIEHBKOB B./[I., KOJIMOI'OPOBA A.O., CAIIOI'OBA A.E. KomnbioTepHOEe MOACIUPOBAHUE
a’PaIMOHHOTO PEXXUMA JKHJIOW 3aCTPONKH C IEHI0 TPOBETPUBAHUS H BETPOALTUTEL .....veerveerenensn 5
CtpoutenbHasa MexaHuKa

ITIOTAIIOB A.H., TASEEB H.T., AMHUPOBA P.P., OPJIOBA O.I'. Ananu3 kojeOaHuit

HAJA3EMHOT'0 Ta30IIPOBO/IA PU BETPOBOM PEZOHAHCE ....veerveerreeerersrersreesreesseessesssesssnesneesneesneeseessnnesnns 13

CTpOMTeﬂbele KOHCTPYKUUUN, 30aHNA U COOPYXeHUns

HIMHIIOB N.A., JUCATHUKOB M.C., POILIMHA C.U., TYKUHA A.B. [lokpbiTue
OOHO3TAXKHOI'O IMTPOMBIIIIJICHHOTO 3IaHWA IIMPOKUMU 6aHKaMI/I Kopo6an0ro MONCPEYHOIro
CEYCHUS CTYMECHIATO TEPEMEHHOM BBICOTBI ....uvvrtreaseeasseesseesseessnesssesnseasseessesssesssssssssasesssesssesssessnesnns 22

CTpOMTeHbeIe MaTepuanbl U n3genus

XBACTYHOB B.JI., MAXAMBETOBA K.H., OPJIOB A.A., XBACTYHOB A.B.
[Tpon3BOACTBEHHBIH OMBIT HCIIOJIb30BAHUS KOMIUICKCHBIX T00aBOK — OTXO/IOB OT IPEANPUATHIA

MUKPOOHOJIOTHIECKOTO CHHTE3a B CTPOUTEITBHON MHILYCTPHIHL .....vvernreenreesseesseesinessneasseesseesueessesssnesnns 30
AXTSIMOB D.P., KOILIKAPOB E.B., IEJIFOXVH A.JO., ATEMKHWH B.H. ITpumenenue
BEPMHUKYIUTA B OUTYMHBIX KOMITO3UIIUSX U MACTHUKAX JUISL IOPOKHOTO CTPOUTEIBCTBA ....vevverveenrese 43

KPAMAP JI.41., UBAHOB U.M. bricTpoTBepaeromuii, BICOKOTIPOYHBIA M MOPO30CTONKNI OETOH
HA OCHOBE ITUIAKOTIOPTIIAHAIIEMEHTR ... ..vevveesteetesssreasseasseesseesseesssesssesssesnseasseessessssssssssnsesssessseesseesnnesnns 48

BopocHabxxeHune, KaHanU3auus, CTPOUTENbHbIE CUCTEMbI OXPaHbl BOOAHLIX
pecypcoB

APKAHOBA U.A., COJIOOKHWU JI.H. ParmoHanbHOE M KOMIIISKCHOE MCIIOJIb30BaHKUE BOIBI
Ha TEXHOJIOTHYECKUE HYXJIbl HA OCHOBE YTHJIN3AIIUU TIOBEPXHOCTHOTO CTOKA B OOOPOTHBIX IMKJIAX

L@ RO N G 3PP R TR o4
APKAHOBA N.A., JOMAHILIEBINY H./I. [lepcniekTuBbI pa3BUTH 0OOPOTHBIX LIUKIIOB
HA TPEATPUATHIX YEPHOU METATILYPTHH ....cuveirrvieriasreesteesseesseessnessnessnessreesneessesssesssneasneesneesneessesssnesnns 59

MHXXeHepHasa reoMeTpuUsa U KOMMNbIOTepHas rpadumka

YEKAJIVMH A.A., PELHETHMKOB M. K., LITTNJIEB B.B. ConpsxeHne kapkacHO-KUHEMATH-

YECKUX MOBEPXHOCTEN CINTAHAMM YETBEPTOM CTEIIEHM .....vvevvereeeieneeereesreeseeesenessnesneesreesnesssenssneaneens 68
0O630pbI

TYIHHULBIHA [I.C., BAUBYPUH A X. AHaIi3 OLEHKH KAaTerOpUii TEXHHUECKOTO COCTOSHHS
CTPOUTEIBHBIX KOHCTPYKIIIH ...ocuvviviiiriiirieieesteestee st sre e st s s e n e sne e sn e sne et e e nne e nreesee e s 75
BecTtHuk KOYpIY. Cepus «CTpouTenbCcTBO U apXUTEKTypar. 3

2021.T.21,Ne 1

MepeiiTu Ha cTpaHuLy ¢ NOJIHON Bepcueit»


https://rucont.ru/efd/736852
https://rucont.ru/efd/736852

MepeitTn Ha cTpaHuLy ¢ NoJSIHOI Bepcueit»

CONTENTS

Urban Development and Planning of Rural Settlements

OLENKOQV V.D., KOLMOGOROVA A.O., SAPOGOVA A.E. Computer Simulation
of the Aeration Mode of Residential Development for Ventilation and Wind Protection ................. 5

Structural Mechanics

POTAPOV A.N., TAZEEV N.T., AMIROVA R.R., ORLOVA O.G. Vibration Analysis
of an Above-Ground Gas Pipeline at Wind RESONANCE .........ccceevivveiiiiiiiiie et sie e s e sve e nne e 13

Engineering Buildings and Structures

SHISHOV LI, LISYATNIKOV M.S., ROSCHINA S.I.,, LUKINA A.V. Covering a Single-storey
Industrial Building with Wide Box-shaped Beams of Stepwise-varying Height ............c.ccooeeeineinn 22

Construction Materials and Products

KHVASTUNOV V.L., MAKHAMBETOVA K.N., ORLOV A.A., KHVASTUNOV A.V.
Industrial Experiment for Using Complex Additive Based on Waste Products from

Microbiological Synthesis Enterprises in the Construction INdUSErY ..o i, 30
AKHTYAMOV E.R., KOSHKAROV E.V., DEDYUKHIN A.Yu., AGEIKIN V.N. Application

of Vermiculite in Bituminum Compositions and Mastics for Road Construction.............c.cccccvevever.ne 43
KRAMAR L.Ya., IVANOV |.M. Fast-Hardening, High-Strength and Frost Resistant Concrete

Based on Slag Portland CEMENT .........couiiiiiiiicie e 48

Water Supply, Sewage System, Construction Systems for Water Resources
Protection

ARKANOVA LA., SOLODKIY D.I. Rational and Integrated Use of Water for Technological
Needs Based on the Utilization of Surface Runoff in Circulating Water Supply System

OF the ChElPiPE GrOUP.....coiiie ettt e s be e st e e s ste e e sabe e e stbeeentee e 54
ARKANOVA LLA., DOMANTSEVICH N.D. Prospects for the Development of Reverse Cycles
at Ferrous Metallurgy ENLEIPIISES ......voiiiiiie it 59

Engineering Geometry and Computer Graphics

CHEKALIN A.A., RESHETNIKOV M.K., SHPILEV V.V. Conjugation of Frame-kinematic
Surfaces by FOUrth Degree SPIINES ..o 68

Reviews

TUPITSYNA D.S., BAIBURIN A.Kh. Analysis of the Assessment of Categories for the Technical
State of BUIIAING STIUCLUIES ..ottt ettt e e ste e e saeereeee e 75

4 Bulletin of the South Ural State University. Ser. Construction Engineering and Architecture.
2021, vol. 21, no. 1

MepeiiTu Ha cTpaHuLy ¢ NOJIHON Bepcueit»


https://rucont.ru/efd/736852
https://rucont.ru/efd/736852

