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BJIUSAHUE OCHOBHOM U MYJbCAIIMOHHOMN COCTABJIAIOIINX
BETPA HA 3JIAHUS MIPUBMATHYECKOM ®OPMBbI

Annomauyusn. Ananusupyiomes cyujecmeyioujue Memoouku onpeoeienus: Kodpduyuenmos
6emMPOBOLL HAZPY3KU, C YENbIO GbIAGIEHUS 0OCOOEHHOCMEN GIUSAHUS UOAd PACHPeOeNeHUss Ha YCULUsL Om
6030elicmeusi 6empa Ha KOHCMPYKYUU 30AHULE U COOPYIHCEHUU NPUSMAMUYECKO20 MUNA C PA3TUYHbIMU
nponopyusmu ppoumanvrou nosepxuocmu. Paccmampusanuce oicenezobemonnvie 30anus ¢ nepeou
yacmomot cobcmeeHHbIX Konebanuti bonvue npedeivbHo2o 3Havenus. Hccredoganue uinoaneHo Ha
OCHOBe U3YYEeHUsl U AHATU3A OCHOBHBIX NOJOJCEHUL HOPMAMUBHBIX OOKYMEHIMOS, De2yIupyiouux
NPOEKMHO-KOHCMPYKMOPCKYIo desimenvHocms 6 PO, a maxoice akmyanvuvix mpy0os omeuecmseenHbix u
3apyOediCHbIX  YUEHLIX,  COOMBEMCMEYIOWUX — UCCIC008aHUSIM — OAHHO20 — Hanpasienus. Memoo
UCCIe008aHUss  CIMPYKMYPHO-AHATUMUYECKULL  AHAAU3 € UCTIOIb30BAHUEM — KOPPETSAYUOHHBIX
3asucumocmeil ucciedyemvix pakmopos. Ilpusoodsames ananumuyeckue 3a8UCUMOCmU OJisi ONpeoeneHUs.
YCunuti om eempa npu PA3IUYHbIX CHOCOOAX HA3HAYEHUST KOIDDuyueHma nyavCayuoHHOU 8empogoli
HA2pY3KU NO 8blCOMe 30aHUsl, ¢ YYemom Popmbl U NPONOPYUL 6eMpPOBOL NOBEPXHOCTU, A MAKI’CE UX
epaghuneckas unmepnpemayust. Paboma ocnosana Ha nonojiceHusix omeyecmeeHHbIX CIMpOUmMenbHbIX
HOpM U NpAaBUl U COOMEEMCMBYIOWUX CEEOeHUll, COOePHCAWUXCL 6 UHBIX OMEeYeCMBEHHbIX U
3apyOesiCHbIX UCMOYHUKAX U HOpMAX. YCmanogieno, 4mo 6 30anusix NpusMamuyeckou gopmul
HaOmooaromess omoenbHble YY4ACMKU, 20e YCUAUsi Om COCMAGNAIOWUX —6eMmpOGOU  HA2PY3KU,
CYWECMBEHHO 3A6UCSIM He MOAbKO OM NPONnopyull (poHMAaiIbHbIX NOBEPXHOCMEN, HO U Memo00s,
NpUMEHEHHbIX Ol YCMAHOBNEHUs.  3aKOHA — pacnpedenenust  kodpguyuenmos.  Iposedennoe
ucciedosanue CeUOemenbcmseyem o0 HEOOHOZHAYHOCMU NOTYYAEeMbIX Pe3yIbmamos, O0ONYCKaUux
603MOICHOCHL NPEBbIUEHUSL UMY  HEOOSPYICEHHOCU KOHCMPYKYUL UIU  OMOETbHbIX NEMEHMO8.
Pesynomamer pabomsi nozeonaom xoppekmuposams pacyemst N0 YCMAHOBNEHUIO 8eIUYUH 6eMPOBbIX
HA2py30K 07151 PACCMOMPEHHbIX MUNOE 30aHUL U OUANA30HO8 BbICOM U NPOCHOZUPOBAMb Oisi OPY2UX
00bEKMOs ¢ UHLLMU NAPaAMEMPAMU.

Kniouesvie cnosa: swcene3o6emon, GponmanvHas nogepxHocms, Koddduyuenm nyavcayuu,
68emposas Hazpy3Ka, AHAIU3, yCUIUs, emep.
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INFLUENCE OF THE MAIN AND PULSATING COMPONENTS OF THE
WIND ON BUILDINGS OF A PRISMATIC FORM

Abstract. The existing methods for determining the wind load coefficients are analyzed in
order to identify the features of the influence of the type of distribution on the forces from the impact of
the wind on the structures of buildings and structures of a prismatic type with different proportions of
the frontal surface. Reinforced concrete buildings with the first frequency of natural vibrations greater
than the limit value were considered. The study was carried out on the basis of the study and analysis of
the main provisions of regulatory documents regulating design and development activities in the
Russian Federation, as well as relevant works of domestic and foreign scientists relevant to research in
this area. The research method is structural-analytical analysis using the correlation dependences of
the studied factors. Analytical dependences are given to determine the forces from the wind with
various methods of assigning the coefficient of the pulsating wind load along the height of the building,
taking into account the shape and proportions of the wind surface, as well as their graphical
interpretation. The work is based on the provisions of domestic building codes and regulations and
relevant information contained in other domestic and foreign sources and standards. It has been
established that in buildings of a prismatic shape there are separate sections where the forces from the
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components of the wind load significantly depend not only on the proportions of the frontal surfaces,
but also on the methods used to establish the distribution law of the coefficients. The conducted
research indicates the ambiguity of the results obtained, allowing the possibility of exceeding or
underloading structures or individual elements. The results of the work make it possible to correct
calculations for establishing the values of wind loads for the considered types of buildings and height
ranges and to predict for other objects with different parameters.

Keywords: reinforced concrete, frontal surface, pulsation coefficient, wind load, analysis,
forces, wind.

CIIMCOK JIMTEPATYPbI

1. [InatonoB A.C. Ypoku aBapuii KOHCTpYKLi MocToB // TpancroptHoe crponutenbeTBo. 2009. Ne 6. C. 6-9.

2. Eurocode 1: Basis design and action on structures. Part 1: "Basis design". CEN, 232 p. British Standard,
Loadings for Buildings - Part 2: Code of Practice for Wind Loads (1995).

3. Cummy D., Ckannaln P. «Bo3neiicTBre BeTpa Ha 31aHHS M COOPY)KECHUS»; MEPEBOJ C aHTIUICKOTO MO
penaxuueit kaua. TexH. Hayk b.E. Macnosa. Mocksa: Ctpoiuzaat, 1984. 271 c.

4. Hockesuu A.B. u np. IloHmxkaromuii ko3¢ @HUIMEHT BETPOBOrO IABICHHS W €r0 YYET MPH pacyere
pemer4aThIX KOHCTPYKIUi // CTpPOUTENBCTBO YHUKAIBHBIX 3aHui 1 coopyxenuit. 2015. Ne4 (31). C. 45-57.

5. AunekceeBa A.A., BacumbeB E.B., ByxapoB B.M. IlporHo3 cuibHbIX HIKBaJloB Ha EBporeiickoii
Tepputopud  Poccun um ux wuaeHTH(UKANWS OIUIEPOBCKMMH pajauoiiokatopamu // T'mapomereoponorudeckue
uccienoBanus u nporuossl. 2017. Beim. 363. C. 47-64.

6. Kum /I.A. AHanu3 BeTpOBOro BO3JCHCTBUS Ha 3AaHUs M coopyxeHus // VHmkeHepHbIi BecTHHK J[oHa.
2020. Ne12. C. 1-11.

7. Eropos II.M. BnusiHue cuctembl ayTpUrepoOB B BBICOTHBIX 3JIaHMSAX Ha BEIHYMHY T'OPHU30HTAIBHBIX
niepeMelleHn# oT mynbcanun Betpa // Yuenbie 3ametkn TOI'Y. 2014. Ne4 (4). C. 1579-1585. EN 1991-1-4. (1994).

8. Belal A.A. Typological analysis of architectural forms of Arab cities // Sustainable development of
territories: collection of doll. Il International Scientific.- practical conf. M., 2019. Pp. 108-110.

9. Morumok X.I'., TlonyBansiies B.B. HopmaruBhble mpoOiiembl pacuera JUHAMHUYECKHX IapaMeTpoB
smanuii u coopyxenuii // Kommerentaocts. 2020. Nel0. C. 22-30.

10. Hrvoje Kozmar. Wind-tunnel simulations of the suburban ABL and comparison with international
standards // Wind and Structures. 2011. Vol. 14. No. 1. Pp. 15-34.

11. The Territorial Context - Les Landes Ressource//Conseil Général des Landes, 2019, rue Victor Hugo - 40
000 Mont-de-Marsan 05 58 05 40 40 URL.: www.landes.org/Espace Energy Info.

12. Boulanger R.W., Curras C.J., Kutter B.L., Wilson D.W., Abghari A. Seismic soil-pile-structure
interaction: experiments and analyses // Journal of Geotechnical and Geoenvironmental Engineering. 2014. Vol. 125,
Issue 9. Pp. 750-759.

13. Loytsyanskiy L.F. Building and Civil Engineering Sector Board, UK. Liquid and gas mechanics.
Moscow. Drofa, 2013. 144 p.

14. Koiter W.T. The effective width of flat plates for various longitudinal edge conditions at loads far beyond
the buckling load // National Luchtvaart Laboratorium (The Netherlands). 2017. Rep. No. 5287.Pp 365-374.

15. Sarawit A.T., Kim Y., Bakker M.C.M., Pekoz T. The finite element method for thin-walled members-
applications // Proceedings of the 3rd ICTWS. 2010. Pp. 437-448.

16. Belal A.A. Typological analysis of architectural forms of Arab cities // Sustainable development of
territories : collection of dokl. 1l International Scientific.- practical conf. M., 2019. Pp. 108-110.

17. Kyzmemo B.C., Ulypymkua A.A. Ycwinsg B 30aHHAX NPU3MATHYECKOH (OPMBI TMPH PazIHIHOM
pacripezienieHin BeTpoBoro Bo3aeiicteust // CtpoutenbcTBo U pekoretpyknusi. 2021. Ne 5. C. 31-39.

18. Karman T., Sechler E.E., Donnel L.H. The strength of thin plates in compression // Trans ASME. 1932.
Vol. 54. P. 53-55. Le Context Territorial.

19. Tamsmuue A.B. BerpoBas Harpy3ka u e€ neiictBue Ha (acamupie KOHCTpYKiuu // CTpOHTENHCTBO
YHUKAJIBHBIX 31aHui 1 coopyxeHuit. 2017. Ne 9. C. 44-57.

20. KyszuenoB B.C., ExumoBckas B.A. Ycunusi OT mynbCallMOHHON COCTAaBISIIONICH BeTpa Ha 34aHUS
npusMaTideckoi Gpopmsl // BectHrk HaydHO-TexHIYecKoro pa3Butus. 2022. Ne 164. C. 3-9.

REFERENCES

1. Platonov A.S. Lessons of accidents of bridge structures // Transport construction. 2009. No. 6. Pp. 6-9.
2. Eurocode 1: Basis design and action on structures. Part 1: "Basis design". CEN, 232 p. British Standard,
Loadings for Buildings - Part 2: Code of Practice for Wind Loads (1995).

N 4 (102) 2022




CTponTe/IbCTBO H PEKOHCTPYKIHSI

3. Simiu E., Scanlan R. «The impact of wind on buildings and structures»; translated from English edited by
Candidate of Technical Sciences B.E. Maslov. Moscow: Stroyizdat, 1984. 271 p.

4. loskevich A.V. et al. Reducing wind pressure coefficient and its consideration in the calculation of lattice
structures // Construction of unique buildings and structures. 2015. No.4 (31). Pp. 45-57.

5. Alekseeva A.A., Vasiliev E.V., Bukharov V.M. Forecast of strong squalls on the European territory of
Russia and their identification by Doppler radars // Hydrometeorological studies and forecasts. 2017. Issue 363. Pp. 47-64.

6. Kim D.A. Analysis of wind impact on buildings and structures // Engineering Bulletin of the Don. 2020. No. 12.
Pp 1-12.

7. Egorov P.I. Influence of the outrigger system in high-rise buildings on the magnitude of horizontal
movements from wind pulsation // Scientific notes of TOGU. 2014. No. 4 (4). Pp. 1579-1585. EN 1991-1-4. (1994).

8. Belal A.A. Typological analysis of architectural forms of Arab cities // Sustainable development of
territories : collection of dokl. 11 International Scientific.- practical conf. M., 2019. P. 108-110.

9.  Mogilyuk zZh.G., Poduvaltsev V.V. Normative problems of calculating dynamic parameters of buildings
and structures // Competence. 2020. No. 10. Pp. 22-30.

10. Hrvoje Kozmar. Wind-tunnel simulations of the suburban ABL and comparison with international
standards // Wind and Structures.2011. Vol. 14. No. 1. Pp. 15-34.

11. The Territorial Context - Les Landes Ressource//Conseil Général des Landes, 2019, rue Victor Hugo - 40
000 Mont-de-Marsan 05 58 05 40 40 URL: www:.landes.org/Espace Energy Info.

12. Boulanger R.W., Curras C.J., Kutter B.L., Wilson D.W., Abghari A. Seismic soil-pile-structure
interaction: experiments and analyses // Journal of Geotechnical and Geoenvironmental Engineering. 2014. Vol. 125.
Issue 9. Pp. 750-759.

13. Loytsyanskiy L.F. Building and Civil Engineering Sector Board, UK. Liquid and gas mechanics.
Moscow, Drofa, 2013. 144 p.

14. Koiter W.T. The effective width of flat plates for various longitudinal edge conditions at loads far beyond
the buckling load // National Luchtvaart Laboratorium (The Netherlands). 2017. Rep. No. 5287. Pp. 365-374.

15. Sarawit A.T., Kim Y., Bakker M.C.M., Pekoz T. The finite element method for thin-walled members-
applications // Proceedings of the 3rd ICTWS. 2010. Pp. 437-448.

16. Belal A.A. Typological analysis of architectural forms of Arab cities // Sustainable development of
territories : collection of dokl. 1l International Scientific.- practical conf. M., 2019. Pp. 108-110.

17. Kuznetsov V.S., Gurushkin A.A. Efforts in buildings of prismatic shape with different distribution of
wind impact // Stroitel’stvo i rekonstruktsiya. 2021. Ne 5. Pp. 31-39.

18. Karman T., Sechler E.E., Donnel L.H. The strength of thin plates in compression // Trans ASME. 1932.
Vol. 54. P. 53-55. Le Context Territorial.

19. Galyamichev A.V. Wind load and its effect on facade structures // Cjnstruction of Unique Buldings and
Structures. 2017. Ne 9. Pp. 44-57.

20. Kuznetsov V.S., Ekimovskaya V.A. Efforts of the pulsating wind component on prismatic buldings //
Bulletin of Science and Technical Development. 2022. Ne 164. Pp. 3-9.

HNndpopmanus 06 apTopax:

Ky3nenoB Buranuii CepreeBuu

OI'bOY «HanmoHanbHBIH HCCIEIOBATENbCKUNA MOCKOBCKHH TOCYAAapCTBEHHBI CTPOHTEIBHBIM yHHBEpCUTET"
(HIY MI'CY), r. MockBa, Poccus,

KaHIUIAT TEXHUYECKUX HayK, podeccop kadeapsl ApXUTEKTYPHO-CTPOUTEIBHOTO IPOSKTHPOBAHHSI.

E-mail: KuznetsovVS@mgsu.ru

Eropos EBrenuii AjiekcaHapoBuy

OI'bOY «HanmoHanbHBI HCCIENOBATENbCKA MOCKOBCKHH TOCYHApCTBEHHBIN CTPOHWTENBHBIA yHHUBEpCUTET"
(HIY MI'CY), r. MockBa, Poccus,

CTapIUMil PENOJaBaTENb.

E-mail: EgorovEA@mgsu.ru

Exumosckas Banepusi AnexceeBHa

OI'bOY «HanmoHanbHBIA HCCIENOBATENbCKAN MOCKOBCKHH TOCYIApCTBEHHBIH CTPOHWTENBHBIA yHHUBEpCHTET"
(HNY MI'CY), r. Mocksa, Poccus,

CTYJICHT.

E-mail: lera.ek00@mail.ru

Ned (102) 2022


mailto:KuznetsovVS@mgsu.ru
mailto:EgorovEA@mgsu.ru
mailto:lera.ek00@mail.ru

Teopusi HHKEeHEPHBIX coOpY:KeHHH. CTpouTeIbHbIE KOHCTPYKITHHI

Information about authors:

Kuznetsov Vitaliy S.

National research Moscow state University of civil engineering (NRU MGSU), Moscow, Russia,
candidate of technical sciences, associate professor of the department of Architectural design.
E-mail: KuznetsovVS@mgsu.ru

Egorov Evgeny Al.

National research Moscow state University of civil engineering (NRU MGSU), Moscow, Russia,
senior lecturer.

E-mail: EgorovEA@mgsu.ru

Ekimovskaya Valeria Al.

National research Moscow state University of civil engineering (NRU MGSU), Moscow, Russia,
student.

E-mail: lera.ek00@mail.ru

N 4 (102) 2022


mailto:KuznetsovVS@mgsu.ru
mailto:EgorovEA@mgsu.ru
mailto:lera.ek00@mail.ru

