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RESERVE OF ANALYTICAL SURFACES FOR ARCHITECTURE
AND CONSTRUCTION

Abstract. After a period of relative calm in the construction and design of thin-walled large-
span shells and network multilayer shell structures, which, according to the world's leading architects,
began in the 1980 s, the time has come for the expanded use of spatial structures in the architecture of
public and industrial buildings. Less commonly, shells are used in small-sized housing construction:
ecological villages, noospheric and bionic architecture. The entire 20th century did not stop research
on the development of analytical and numerical methods for analyzing shells for strength and stability,
for the creation of new building materials. Geometers have created and studied more than 600
analytical surfaces that can be mistaken for the mid-surfaces of civil and mechanical engineering shells.
As a result, by the beginning of the 21st century, architects and engineers had all the necessary tools to
continue the traditions of the "golden age of shells". The analysis of problems with the use of new forms
in parametric architecture, carried out in the article, showed that more than ten classes of surfaces
from their classification have not yet found application in architecture and mechanical engineering. It
is assumed that the number of applied classes of surfaces will not expand, and new ideas for the
shaping of shells will be based on the use of already well-known surfaces, namely, surfaces of
revolution, transfer, umbrella, minimal, ruled and wavy surfaces. Mainly, shell structures will be
designed taking into account environmental, energy-saving requirements and transforming structures.

Keywords: analytical surfaces, surface classification, thin shells, shell architecture, shells in
mechanical engineering, parametric architecture.
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PE3EPB AHAJINTUYECKHNX MOBEPXHOCTEM JIJISI APXUTEKTYPBI
N CTPOUTEJBCTBA

Annomayus. Ilocne nepuooa omHOCUMENbHO20 3AMUWbA 8 CHpoOUmenscmee U
NPOEKMUpPOBAHUU MOHKOCIEHHBIX OONbUENPONEMHbIX 000104eK U CMEPHCHE8bIX MHO2SOCIOUHbIX
00010YUEYHBIX CMPYKIMYP, KOMOPDLLL N0 MHEHUIO 8e0YWUX apxumexmopos mupa navaics 8 1980-e 200wvl,
HACMYNUIO 8peMs PACUIUPEHHO20 NPUMEHEHUS NPOCMPAHCMEEHHbIX CMPYKMYD 6 apXumeKmype
00UjeCmMBEeHHbIX U NPOMBIULIEHHbIX 30aHuti. Pedce obonouku npumensomcs 6 manoeadapumuom
HCUTUUHOM CIPOUMENbCHIBe. IKOI02UYeCKUe 0epe6HU, Hoocghepras u OUOHUYeCKask apXumexkmypd.
Becw 20-11 6ex ne npexkpawjanucy uccie008anus no pazgumur0 AHAIUMUYECKUX U YUCTEHHbIX Memo008
pacuema 000104eK HA NPOYHOCHb U YCMOUYUBOCHb, NO CO30AHUIO HOBLIX CPOUMENbHBIX MAMEPUATOS.
Teomempul cozoanu u usyyunru Oonee 600 ananrumuueckux noepxHocmetl, KOmMopvle Mocym Obimb
NPUHAMbBL 34 CPEOUHHblE NOBEPXHOCMU O000J0YeK CMPOUMeNbH020 U  MAWUHOCIPOUMENbHO20
HasHaueHus. B umoece Kk Hauany 21-20 6exa apxumekmopvl U UHICEHepbl UMeNU 6ecb Habop
HeobX00UMbIX cpedcma 05l RPOOONCEHUSL MPAOUYULL «30]10M020 8eKa 000104eK». Ananuz npobaem ¢
npumMeHeHueM HOBbIX OPM 8 napamempuyeckol apxumeKmype, npo8edeHHblll 8 crmamve, NOKA3a, 4mo
bonee Oecamu KIACcO8 No8epxXHocmel U3 ux Kiaccuukayuu He Haulel ewje NPUMEHEeHUs 8
apxumexmype u mawunocmpoenuuy. COenaHo npeonoyiodicerue, Ymo Hucio NPUMEHSeMbIX KIACCo8
nosepxnHocmeti He 0OyOdem pacuupsamvcs, a Hosvle udeu Gopmoobpazosanus o000a0uex 0yOym
6a3uposamvCs HA UCTONb30BAHUU YIiCe XOPOUIO U3BECMHBIX NOBEPXHOCMEN, d UMEHHO, N0GePXHOCMEl
8PAWEHUsl, NEPEHOCd, 30HMUYHBIX, MUHUMAIbHbIX, JUHENYAmblX U GOJHOOOPA3HBIX NnogepxHocmel. B
OCHOBHOM — OYOym  NpOeKmMuUposamvcsi 000710YeyHble CMPYKMYpbl € V4emoM  IKOA0SUYECKUX,
9Hepzochepecaowux mpebo8anull U mpaHcoopmupyrowuecs CmpyKmypbl.

Knrwouesvie cnosa: ananumuueckue nosepxHOCmU, KIACCUDUKAYUA NOBEPXHOCMEl, MOHKUE
0001104KU, apxumexkmypa 000104eK, 00010UKU 8 MAUWUHOCMPOEHUU, NAPAMEMPUTECKAs ApXUmMeKmypd,
nepcnexmuesbl NpUMeHeHUs 000104ex.
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