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Annotation. The use of special glass (stained glass, etc.) in modern decor is becoming
relevant. Its use is functional and aesthetic. The purpose of special window, door, finishing
surfaces is diverse: they are rich decorations of buildings and individual rooms, they replace glass
and panels and let in light, they make it possible to isolate the premises of the first floors from
prying eyes and provide the necessary information about a specific volume or detail. Glass in
modern times is one of the most demanded building materials in architecture and art. Modern
computer technologies make it possible to shorten the design process of individual structures,
ensembles, cities, small architectonics, including sculptural forms. However, numerous
construction and artistic features of glass steel were restored in the second half of the twentieth
century. Even the process of realizing a creative idea can be shortened with the use of new
computer technologies. Each sketch-idea with the help of a special program can be considered by
the author for all projections. The resulting copy can be made using computer technologies,
which are in great demand. This study examines the historical aspects of the use of glass and
stone in art. Due to its ability, a special light-transmitting surface can serve as an excellent zoning
technique. Only a stained-glass window is able to create a special light-air environment, a
changeable and unpredictable play of light. Technological processes for the manufacture of
stained-glass windows and other interiors and exteriors associated with glass and stone materials
were carried out throughout the life of the master and in relatively small volumes due to objective
reasons. Modern technologists of this kind of activity (production of sculptural volumes, stained-
glass windows, paintings on a glass surface, business cards, signs, items of local information
lighting) face a specific problem, which, with a positive solution to many of these issues, will
ensure the production of glass and stone products of high quality and on the required scale.

Keywords: glass, building material, glass surfaces, glass structure, stained glass windows,
modern technologies, sculpture.

Problem statement. Many modern literary sources of information are analyzed, which
highlight the possibilities of using glass in architecture, construction and art (sculpture) in order
to reveal the hidden possibilities of glass as a building material.

Analysis of the latest achievements and publications. In modern times, glass is a
versatile building material in demand. Quite a lot of publications have appeared in this direction,
in which the designated construction and artistic possibilities are considered. The authors
analyzed the most information sources in this direction and got good results (Anatoly
Mikhailovich Gushchin - Candidate of Technical Sciences, Associate Professor, Odesa, Ukraine;
Vasily Petrovich Larshin - Academician, Ukrainian Academy of Economic Cybernetics, Doctor
of Technical Sciences, Professor, Odesa, National Polytechnic University, Ukraine).
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Glass is currently one of the most demanded building materials in architecture and art. The
history of its creation and the development of technological manufacturing processes goes back
to thousands of years of antiquity.

One of the first artificial materials, glass, was obtained in Ancient Egypt by melting a
mixture of soda and sand (Fig. 1). Initially, products were cut out from the resulting mass, then
they learned how to make molds for the molten mass and immediately received ready-made
images. And it was only light plastic [2, p. 420; 15].
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Fig. 1. Glass vessel - Egypt XIV century BC (made by blowmg method)

Craftsmen of Mycenae in 1150 BC invented red glass for household items [2, p. 42; 15]. In
the 30s. BC. Syrian artisans discovered the glass blowing technology, which made it possible to
produce bulky objects for everyday use. From the Syrians this technology came to the Romans,
from them to Medieval Europe [2, p. 62; 15]. They independently learned to cook glass and
began to make the first glass products [2, p. 469, 422; 15]:

- Phoenicians (first half of the first millennium BC);
- Celts - the middle of the first millennium BC, (patterns include symbolic images of animals,
plants, gods, birds, people. Fig. 2).

Fig. 2. Celtic glassware
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In modern Europe, colored glass was widely used in the huge stained-glass windows of
Gothic temples in external enclosing structures. Gothic stained-glass windows are complex plot,
geometric or plant-themed compositions. For their manufacture, a special difficult technology
was developed: each element of the pattern was «put on» in a lead frame, which was soldered to
the adjacent parts of the entire composition. This was the so-called «soldering technique» [2, p. 9,
10].

The Renaissance era returned the role of load-bearing structures to the outer walls of
buildings, and the «soldering technique» went down in history. However, glass remained in
demand as a building transparent material (glazing of building openings), in medicine, biology,
astronomy, jewelry, as a visual increase in elements and phenomena.

The Italian engineer Juz Company invented the lens grinding machine in 1664. Four years
later, 1saac Newton was able to make a reflector telescope with his own hands (1771), passing a
sunbeam through a glass prism, divided it into a spectrum of colors (the phenomenon of light
dispersion) [1, p.136-137].

Thirty years later, the inventor Thomas Severi received a patent for a glass grinding
machine [2, p.465; 15].

The above advances in the use of glass formed the basis for further improvement of its
properties and processing methods for multifunctional use in various fields of human activity.

Purpose of the research: to reveal the comprehensive possibilities of glass as a building
and artistic material.

Objectives: to show in what directions it is possible to find additional use of glass as a
building and artistic material.

Main text. The history of glass art. Products from glass are widely used in modern
architecture and art. These are glass surfaces of facades of high-rise buildings, flooring in
museum halls and constructive solutions for bridges in interiors of all types of buildings (stained
glass windows, partitions of internal spaces), in the manufacture of sculptures and small
architectural forms [1,6-9,13-14].

The revival of glass as enclosing architectural structures took place in the pavilion building
at the First World Exhibition of Human Achievements in Science and Technology. The building
was built in Hyde Park (London, 1855, Fig. 3).
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Fig. 3. Pavilion- Crystal Palace, 1851 year

In preparation for the first World's Fair in London, a competition was held for the design of
the main building, where 246 projects were presented. The winner was Joseph Paxton, who built
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mostly greenhouses. The structure of the «crystal palace», as it was dubbed by the London
satirical magazine «Punch», was 563 m long, 124 m wide, 30.5 m high, and was a metal frame
with enclosing glass outer walls with a total area of 84,000 m?. Then it shocked the world
community. It is no coincidence that for the trade fair in New York (1853) the image of the
London pavilion is repeated in the same designs [2, p. 218; 5], but the architecture of the second
half of the XIX century was carried out mainly in traditional designs. Glass as the building
envelope the exterior walls was gradually applied to the end of the XIX century before the First
World War, and especially after, from the beginning in Germany (architect Walter Gropius), then
in the USA (architects - Walter Gropius, Ludwig Mies vander Rohe), in Europe - Charles
Edouard Le Corbusier, as well as in the work of other architects. Glass became much more
widespread as the enclosing structures of high-rise buildings after the Second World War. In
modern times, sheet transparent and opaque glass is widely used in architecture along with
reinforced concrete and steel [6- 9,11,12]. This is not its only function. Nowadays, its functions
in art are much more diverse: stained-glass windows of various types and various manufacturing
techniques, volumetric sculptures and interior items manufactured using various technologies.

Stained glass manufacturing technology. Currently, stained glass windows occupy a
special place in interiors, where they reflect all historically established architectural and artistic
styles. Nowadays, the styles of stained-glass window decoration are as follows: classic, gothic,
modern, abstraction, avant-garde, antiquity, Byzantine, Egyptian [3, p. 11-13]. To them should be
added: Chinese, Japanese, African, South American (Fig. 4).

Y g ol

‘;‘L"J.‘ o // &l \\"ﬁ," S A

bor B B N 4
2 'y . - 7 N pa o 1 ]

A

Fig. 4 Notre Dame de Paris (Notr_e_D_ame athedraﬁni
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Translucent designs benefit not only from bright sunlight, but also from the soft tones of
the sunset and sparkling evening lights. As for the artificial lighting of these structures, it was
found that such lighting gives the material a frozen expression, it cannot cause that play of light
and shadows, those light and color effects that natural lighting creates, endlessly changing
throughout the day and throughout the year. It is possible to use special installations with
synchronously changing artificial lighting, and this already refers to the area of expensive
equipment and, of course, justified effects.

France is the country in which the most memorable and well-known monuments of early
Gothic stained glass art appear today.

Varieties of stained glass: wall panels, table surfaces, stained glass windows and doorways,
ceilings, chandeliers, lamps, floor lamps [3, p.15]. Stained glass techniques are also diverse and
well known to specialists: - classic (type-setting) stained glass; - SGO technology; - fusing
technique (sintering); - casting (Murano glass); beveled stained glass; - mosaic technique; -
painting on glass. These techniques are very laborious and take a lot of time to manufacture [3, p.
14-15].

Volumetric glass sculpture is becoming more and more widely used, including in the
natural environment of parks. Sculptors of the city of St. Petersburg are showing great interest in

9



ISSN 2519-4208 NMPOBIIEMW TEOPII TA ICTOPIT APXITEKTYPU YKPAIHU 2022, Ne22

it, developing new technologies for making glass sculptures and the strength of the glass itself [3,
p. 1-12] but all of these technologies are very laborious and require a lot of time (Fig. 5).

Fig. 5. New possibilities of glass plastics by artist V.K. Makovetskiy

At present, lighting pendants and holograms are used to perceive the artistic expression of
architectural monuments and sculptures. These techniques are very effective, but only in the dark.
Often this solution is supported by the appropriate musical accompaniment. Spectators get an
unforgettable sight. During the Christmas holidays in the historic center of Lyon (France) in the
evening hours such light and music performances are usually staged. But the play of bright colors
on the glass facades of modern skyscrapers only in the dark, even accompanied by music, is
already a well-known technique that ceases to emotionally affect the audience. Unique effects
around the clock can be created by such techniques as the inclusion of various kinds of reliefs
and counter-reliefs in a solid glass facade. At the same time, for the effectiveness of the impact
on the viewer, requiring less energy costs. The artistic images of these objects were performed by
leading architects and artists of their time, such as Jean Goujon, Charles Cameron, Carlo Rossi,
Andrei Voronin. Talented craftsmen perfectly mastered the technique of diamond carving on
stone and on a special (crystal) glass surface. They skillfully carried out carving according to the
sketches of the great masters. But these creative processes were very laborious, uneconomical,
requiring a huge investment of time (Fig. 6) [5, p. thirty; 10].

Reliefs of the «Fountain of the Innocent». 1547-1549. Marble. Louvre, Paris.

Crystal and marble products, vases, sculptures, and bas-reliefs were an integral part of the
interiors of the 18th-19th centuries. These items are well represented in many museums and
described by many researchers [5, p.34-35; 10].

Conclusions and prospects for further research. All the above-mentioned technological
processes for the manufacture of stained-glass windows and other interiors and exteriors
associated with glass materials were carried out during the life of the master in relatively small
volumes due to the above objective reasons.

Modern technologists of this kind of activity (production of stained-glass windows,
painting on a glass surface, business cards, signs, items of local information lighting, and so on)
are faced with a specific problem, which, with a positive solution to many of these issues, will
provide:
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- the quantity and quality of glass curtain wall systems and with the possibility of using various
reliefs;

- the use of significant minimum technologies for labor costs in the manufacture of volumetric
glass sculptures on the territory, for example, in garden areas and interiors;

- production of stained-glass windows using large areas and the use of new natural and artificial
building materials with light transparent, scattering, absorbing properties.
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Fig. 6. Northern Renaissance: Jean Goujon. Nymphs

The future creativity of architects and sculptors is in close connection with computer
technology, when the main process of the comprehensive development of an idea is carried out
with personal technology, and an experienced master who is the author supervises the creative
work.
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AHHOTaNisl. 3aCTOCYBaHHS CHEIIabHOTO CKJa (BITpa)k TOIIO) Yy CYy4acCHOMY JEKOpl1 CTae
aKTyaJlbHHUM. MOro BHKOPHMCTaHHA HOCHTH (YHKIIOHANGHHE Ta E€CTETHUHMH XapakTep.
[Ipu3HaueHHs crHelialbHUX BIKOHHUX, ABEPHHUX, 03/00TIOBAIBHUX MOBEPXOHb DPI3HOMAaHITHE:
BOHM SIBISIFOTBCS JIEKOPATHBHOIO IMPHUKPacoro OyiiBeNb Ta OKPEMHUX MNPUMILIEHb, 3aMIHIOIOTh
mMOKU Ta (UIBOHKH, IPOIMYCKAIOTh CBITIIO, TAIOTh MOXIIUBICT 130JIF0BaTH NMPHUMIIIEHHS MEPLIINX
MOBEPXIB Bil CTOPOHHIX MOTJIAAIB 1 JaroTh HEOOXiAHY iH(pOpMaIlil0 PO KOHKPETHI 00'eMU 4yu
nerani. CKJIO B Cy4acHOCTI — OJMH 13 HalOuibll 3aTpeOyBaHMX OyniBEIbHHUX MarepiajiiB B
apxitektypi Ta mucrenTBi. Cy4acHi KOMI'IOTEpPHI TEXHOJOTIil TO3BOJIAIOTH CKOPOTUTH IPOLIEC
MIPOEKTYBAaHHS OKPEMHX CHOpPYHA, aHcaMmOJiB, MICT, MalMX apXiTEKTYpHHUX, y TOMY YHCHi 1
CKyIbNTYpHUX  (GopM. OpHak 4ucieHHiI  OyJIiBEeIbHO-MHUCTELBKI  BJIACTUBOCTI  CKJIa
BIJTHOBIIOBAIMCH B Jpyriid monoBuHi XX cr. HaBirek cam mpoiec BTUIEHHS TBOPYOi i€l Moxke
OyTH CKOpOUYEHHH 3 BUKOPHCTAHHSAM HOBHX KOMI'FOTEPHHMX TE€XHOJIOTiH. OTpUMaHUH eK3eMIUIIp
MOXHAa BHUIOTOBHTH 3a JOTIOMOTOI0 KOMITIOTEPHUX TEXHOJOTIH, $Ki 3apa3 KOPHCTYIOTbCS
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BEJIMKHM IMOTMTOM. Y JaHOMY JOCHIKEHHI PO3IIISIHYT] iCTOPUYHI aCTEeKTH 3aCTOCYBaHHS CKJia
Ta KaMEHIO B MUCTEITBI. 3aBJSKU CBOIl 3JaTHOCTI CHEI[ialIbHA TOBEPXHSI, KA MPOITYCKA€E CBITIIO,
MOJKE CITY)KUTH MTPEKPACHUM MPUIOMOM 30HYBaHHA. TUTbKHM BITpaXk 34aTHUN CTBOPHUTHU 0COOIHBE
CBITJIOMIOBITPSIHE CEPEIOBUIIE, MIHIIMBY 1 HeTIepeA0adyBaHy rpy CBiTIA.

TexHOJNOrYHI MpOLEeCH BHUTOTOBIICHHS BITPaXIB Ta IHIIUX MPEIMETIB IHTEp'epiB Ta
eKCTep'epiB, MOB'I3aHUX 31 CKISHUMH Ta KaM'SHHUMH MarepialaMy, BUKOHYBAJIUCH BIIPOJOBXK
YCHOTO JKUTTS MaicTpa 1 MOPIBHIHO HE OUTBIIMMHE 00CSITaMu Yepe3 00'€KTUBHI TPHYUHHU.

[lepen cyyacHMMH TEXHOJOTaMHU TAaKOTO POIY MisTIBHOCTI (BUTOTOBJICHHS CKYJIBITYPHHUX
o0cAriB, BITPaXIiB, PO3MNKHCIB Ha CKISHIA [OBEPXHI, BI3UTKH, MPEIMETH JOKAJIHHOTO
1H(pOpPMaLIITHOTO OCBITJIEHHS) CTOITh KOHKpETHa MpobiieMa, sKa MpH MO3UTUBHOMY BHUPILICHHI
0araTbOX 3a3HAYEHHMX NMHUTaHb 3a0€31euye BUTOTOBJICHHS CKISHUX Ta KaM'SHUX BUPOOIB BUCOKOT
SIKOCT1 1 B HEOOX1JHOMY MacIiTaoi.

KurouoBi cioBa: ckio, OyaiBenbHMI MaTepian, CKJISHI MOBEPXHI, CKISHI CTPYKTYpH,
BITpaxi, Cy4aCH1 TEXHOJIOT11, CKYJBIITYpAa.
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