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Individual aspects of the work of the French architect Pierre Charot "Maison de

Verre" and the Barcelona Pavilion

Berekashvili Q.
Turiashvili L.

Resume

The article discusses the work of Pierre Charot, particularly as reflected in the Maison de
Verre, showing a deep and nuanced interaction between architecture and the environment.
His innovative use of materials, sensitivity to site conditions, and integration of natural
elements reflect a sophisticated understanding of how architecture can engage and enhance
its environment. Charo's designs are still recognized for their visionary approach to
combining functionality, aesthetics and responsiveness to the environment. And van der
Rohe's Barcelona pavilion is an amazing example of transforming the disposable into the
multiple. A pavilion that has stood the test of time and still fascinates visitors. When you
come to see the exhibition in the pavilion, you will find the pavilion itself as one of the best
pieces of art in this exhibition.



Signifiers of sustainability
Bostanashvili D.

Asoc.Prof.

Introduction

Architecture serves as a reflection of its era. Each period offers a unique set of ideas and
aspirations that shape the built environment. Throughout history, these "big ideas" have been
expressed in architectural forms. For example, the idea of modern technic civilization found
its ultimate expression in Mies. It's when architecture fails to translate these concepts into its
own language that it loses its true purpose. Architecture takes charge of the signifiers in
semiotic terms, even if the signified content is provided from outside the profession. Eco
(1970) discusses at length the implications of architecture’s inability to form content and, in
turn, actually modify reality: “Forced to find forms that will give form to systems over which
he [the architect] has no power, forced to articulate a language that has always to express

something external to it” (190).

Historically, architecture functioned as a direct reflection of its era, with the prevailing styles
emerging organically rather than through the singular vision of individual architects.
Ironically, some of the very thinkers who championed this concept of architecture as pure
expression of its time, themselves became celebrated figures who shaped architectural

movements through their own creativity and talent.

Sustainability is the “big idea” of our times, so multifaceted, that it is almost impossible to

imagine simple set of visual signifiers for the idea.

One should consider the work of Norman Foster who pioneered sustainability through
technology and gave it an architectural expression. On the other hand, Hassan Fathy's use of

traditional and proven techniques resulted in profoundly meaningful architecture.

No common visual signifier can be found between the two examples cited. An explanation
can be that architecture is solely concerned with functionality, neglecting the visual
expression of its performance. Visual elements are inherent to architecture. Building
sustainably isn't enough; architecture must also communicate its intentions through its
design. Historically the signifiers would be formed after the function of an object is

established, or as Barthes would argue as soon as “object is produced and consumed by a



human society, as soon as it is fabricated, normalized” (Barthes 1964, 182). One does not
need to deliberately invent visual signifiers. Through cultural process the principles of
sustainability will crystallize into identifiable signs. This cultural process is already
happening and popular imagination — Roland Barthes would define it as myth (Barthes 1957)

- already has the idea on some stereotypical visual elements signifying sustainability.

In semiotic terms any concept expressed through some signifier (“sustainability”) is
understood through related field of other concepts (signifiers, rather). American semiotician
Charles Sanders Peirce would call those other signs - that further represent the meaning of a

given term - interpretants. Interpretants of some signifiers can be verbal, visual, and so on.

What are the interpretants for the signifier “sustainable” in mass culture imagination? Today,
Large Language Models combined with “AI” image generation possibilities allow us to look
into contemporary mythologies. Inputting the keyword into an image generator powered by

a neural network we got the images showing roofs with green lawns and windmills.
Al neural network as a container of mythologies (cultural knowledge)

Images are misleading when trying to express complex ideas and technologies as
“sustainability”. However, the scope of this paper is to explore the signifiers representing
stereotypical interpretant signs of sustainability: trees on roofs, green color, and wind

generators.

The way neural networks work gives us insight into how we think. Since the network is
trained on real-world data (pairing of images and keywords) it reflects the way we have
semiotically arranged our world. Digital content creators (architects and mostly digital image
creators) have put into our collective encyclopedia (that is the web) those very images,
paired with the keywords related to the concept of sustainability. We have created the
mythological signs of “sustainability”, and the neural network simply builds upon these

stereotypes.

This phenomenon has long been observed and properly named. When I tried to refine the
title of my paper with the help of Al in response to the original title of my paper “Signifiers
of sustainability: a semiotic inquiry into the technological issue” the AI proposed among

other suggestions the following alternatives:

e Beyond Greenwashing: A Semiotic Examination of Sustainable Tech Claims

e Seeing Green, Thinking Sustainable: A Semiotic Inquiry into Eco-Tech Messaging
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The phenomenon I have touched upon has long been known as ‘greenwashing’. This is a
label. Labels are convenient tools to assign to things, we do not wish to further consider. We
know what it is already, we have a label for it. The label has its set of positive and negative
connotations. But I wanted to avoid this label, and go back a couple of decades when first
researchers of semiotic phenomena gave us tools to decode the mechanism of mythmaking.
(An image with trees on top of a building is an example of what Roland Barthes defined as
Myth).

Within an ecosystem, a tree transcends its physical form to become a symbol of the
interconnected life processes it embodies. Its visible characteristics reveal the ongoing cycle
of life. We can apply the term ‘signifier’ — to visible elements of a tree and the term ‘signified’
— to ideas and life processes represented. When the tree is used to suggest the concept of
sustainability (e.g., placement on rooftops) the original meaning is reduced to empty form — a
mere signifier. This empty signifier is ready to be paired with a new signified. In this
transformation, the new signified is the concept of “greenness” to generate the signification
of “sustainability”. The original meaning becomes a signification. Here, we use these terms as
suggested by Barthes, who would add that society constantly takes meanings and reduces
them to significations. I wanted to bring this mechanism of myth to the conversation about

how sustainability functions as an idea in our media-driven society.

What signifiers can we find in the Georgian context for sustainable design? Advertising is a
masterclass in persuasion. Often, “cleverly” crafted words hold more sway than the images
themselves. The message can convince us to see reality through the advertiser's lens, even if
the visuals (particularly renderings) tell a different story. Our brains are wired to process
language, and advertisers exploit that. They use catchy slogans and persuasive wording to
make us believe the images. If we look at contemporary Georgian architectural
advertisements, the buildings seem to represent a generic modern style. They usually don’t
employ a visual vocabulary of tees on roofs, solar panels, wind generators, and so on. It is
advertising slogans that try to convey the message of the represented building. As Barthes
wrote, in our civilization, the words and labels attached to images relay the meaning of
pictures and textual message supplants pictorial information (Barthes 1977, 38). The most
frequent words used are “green” and “clean”. The images and projects they represent (even if
they are supposed to be built using principles of energy efficiency) upon further examination
reveal the most unsustainable way of urban development: investments in housing complexes
spawned in landscape areas of the city, unjustified intensification of the already complex

urban fabric.
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Function and cultural significance of architectural image

Let us return to the question of whether it is essential for architecture to communicate its
ideas using visual signifiers. Let us explore some roots of the idea that architecture needs not
only to perform its functions but signify them. It is easy to conceive of a situation where

some architectural objects perform without issues yet do not insist upon any symbolism.

Functional objects should be simple: they do (perform) what they are designed for:
“apparently most architectural objects do not communicate (and are not designed to
communicate), but function” (Eco, 1967.) Roland Barthes demonstrated that “as soon as there
is a society, every usage is converted into a sign of itself.” There is no object that escapes
meaning. Umberto Eco later picked up this line of thought. With his definition, an
architectural sign is characterized by codified meaning that, in a given cultural context is
attributed to the sign vehicle. Thus we should discuss the architectural objects as significative
forms above all. Following this statement Eco gives as an example a building with false
windows, whose denoted function would be illusory, and these windows could still function
as windows in the architectural context in which they occur and be enjoyed (given the
aesthetic function of the architectural message) as windows. A functional form that is used as

a non-performative element still continues to signify the function.

The usage of objects gives rise to the process of codification, where particular functions
become associated with a specific form. Thus, according to codes, the object of use denotes
the function conventionally. Interpretation of forms involves a codified connection between
the form and the function and a conventional conception of how one fulfills the function
with the form. This oversimplified summary of Eco’s line of thought is referenced in our
paper to quote one important suggestion: “The form of the object must, besides making the
function possible, denote that function clearly enough to make it practicable as well as
desirable.” Communicating the functions an object permits and promotes is a basic semiotic

necessity.

Besides denoting its function, the architectural object could connote a particular ideology of
the function. The humble chair and the opulent throne may both provide a place to rest, but
the messages they convey are as different as night and day; their symbolic power lies in the
vastly different connotations they evoke. “Indeed, the connotation of dignity and realness
can become so functionally important that the basic function, to seat one, may even be
slighted or distorted”. For society, the ‘symbolic’ capacities of these objects are no less

‘useful’ than their ‘functional’ capacities.
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It is only when a building enters this semiotic field that it becomes culturally significant, i.e.
it becomes architecture. At least this was the experience of all previous architectures. Since
sustainability is all about adaptability, it differs from previous architectures of permanence.
Then, we must state the fact that architecture of permanence and the signification it provides
are no longer an essential part of our culture. From the Idea of Architecture, we move to the

flexible practice of building solutions.

Architecture is no longer capable of providing culture with enduring images. If we
deliberately try to use some forms as signifiers of sustainability we may fall into postmodern
kitsch. If do not try to concern ourselves with the communicative power of architecture and

simply practice sustainability, then there might be a risk of cultural devaluation.
References:

1. Eco (1970): Eco, Umberto. Function and sign: the semiotics of architecture. in
Rethinking architecture - a reader in cultural theory. (Ed. Neil Leach), Routledge:
1997
Barthes (1957): Barthes, Roland. Mythologies. Editions du Seuil, 1957

3. Barthes (1977): Barthes, Roland. Rhetoric of the image. In Image Music Text (ed.
Stephen Heath), Fontana press, 1977

4. Barthes (1988): Barthes, Roland. The semiotic challenge. Basil Blackwell, 1988. Essay:
“Semantics of the object” (Colloquium, Venice 1964)

Resume

This paper examines the semiotic construction of sustainability in architecture and popular
culture. It employs Roland Barthes' framework of semiotics and myth to analyze how
sustainability is represented through visual and textual signs. The author argues that while
sustainability is a complex concept, it has been reduced to simplistic visual signifiers in the

popular imagination, such as trees on rooftops and wind turbines.

The essay explores how artificial intelligence and neural networks, trained on real-world
data, reflect and reinforce these stereotypical representations of sustainability. This
phenomenon relates to the concept of "greenwashing," where superficial eco-friendly

imagery conveys sustainability without substantive action.

Drawing on Umberto Eco's work on architectural semiotics, the paper questions whether

architecture necessarily needs to communicate its sustainable features visually. It discusses
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the tension between functional performance and symbolic representation in sustainable
architecture, noting that historically, architectural forms have denoted their function and

connoted ideological messages.

The author examines the Georgian context, where sustainability is often communicated
through advertising slogans rather than architectural design elements. This approach is

critiqued for potentially masking unsustainable urban development practices.

The paper concludes by reflecting on the challenges of representing sustainability in
architecture without resorting to postmodern kitsch or risking cultural devaluation. It
suggests that the shift towards adaptable, sustainable architecture may fundamentally change

architecture's role in providing enduring cultural images.

930M0vMH0 9¢0M5MdOL >0db0d3zbgemgdo
dmUE965330¢00 .

M9gbomdg

653Gm3do 033093l ,03M@Ma0H0  BEYMEmdOLY  369d0L  Lgdom@Golzm®
3bLEAHOMOMYOL 5OJ0EgJBHMLS O 3M3MWHOME 3 EHYMST0. 030 0Ygbgdls MM SE
05ME0L bgdomEHozob Bo®RML s ,800L“ 36935l 0ToL FoLOBIXOBYOE®, YY) MMM
5oL Fom3m©9b0wo 8yMeMds 30DMsMmo s G9duB o 6odbgdol 3gdzgmdoo.
53GHMO0 59330390, O 95006 OmEs dYMIM™dS  3mI3Wwgdleo  3:Mb39BE0SS,
33O Pomdmlobgsdo 030 59356005 domE03 30D995¢0M
5036039369 9d59@7, HMAMOO35 bggdo LobmEoggdHg s JoMob GHwOBd0bgdO.

99 03393, Mg OHMYMEO sbobIgL o 9dW0gMHOL by mzbMmo 0bBGHgwgd@o s
Byoembmo Jugargdo, MHMAgdoE M9goE dmbo3gdgdbgs 2oh30MMboo, daMoMdoL
59 bLAYOIMEGH03M FoMmBMPAIbOL. gb BgbMTgbo ©S39306MGdME0s "yMOB3MT0bYOL"
3Mb39830sLmsD,  Losg  Bgsdomymo  93m-092m0OHmo  25dmbabwargdgdo
399009496995 3MMBOL godmboEgds® sMLYd0mMO dmddggdol ds6mgdy.

mddgOHG™M 93mb  9OJoBGgdGH e mwo bgdom@ozol bBsdMmdby IyHbmdom, LEIE0S
0333309 2936gdL  50JoAIIOIMOL  >YEOYIMBL  FJoYBIPPL Y@ oI

14



9M5Md0L  0gs.  3dbobowgds 5OV MdS  Gb30Mm  TglIEgdSLS O
LoddMEMH M93M9HIbESEF0L Bl IEAMI® sOJoBgdEEmsdo.

934HMO0 0330938 JoOomer  3mbEGHJuAL, Lsog dEmsEmds BJoMms 25Imo3gds
Lo6M93sdm LBEPMsbgdom o 965 OJoBIJBHMIOMWO EODBI0boL gugdgbBgdom. gb

d0aMds  3M0GH03MEIS  obbo o, Moysb Tgbsderms BoM3gL  IMdBMO
396300056900l 5658 YMO© 36Mr1593H03oL.

Bsddmdo  LEOMWEgds AR GEMdO 00  odmf39390DY, GMIWgdoE 3530060 YOS
90M5Md0L  HomBMm©gbsl  9MJoBgdBH Mo  3mbEHIMEMbobE o 30GBoL3IID
90066900l 96 39 EHMOMWO JoRLYOIOOL MHOLIOL FoMGTY. 040 2300535HMBL, GMJ
3OLZWS  53GH0MYO®, YOI  5MJ0BIJB MDY Tgbodwrms  73bsdgbEEms©
33%09L 5040 9dGIOOL OMEL 3OO 3 EHIOIO bobggdol 39Jdbsdo.

15



U5dsMm39eml Loz 00O JRTIMGdOL 3mE0EH03oL 3M0MMOEYBHJOO
23963599 6.

sbmg. 3Gmgzgbemto
Bbgodg b.

36R9b260

056599060m39 Lods®mM3geml BLogME00-BHIMOGHMMOMEO S bME0SEE-93mbmdozmemo
39630056905 JOMHOMIPOI®  SLM(30MEYdS  3MLBHBBdFMMS s 3MUGH-0bMLEGHMOMWO  g3mdol
5059600 50039358096, 53oLMb JOHMO®, 0L OEHOEsOS TMI0WIINO J399sbalis 0¥y
6930mb6do 3080bsMYg 39M3ME0E03M6M, GHEMBLBIEFOMbIMG s Bgdbmemyo® Jmzwabidby,
6mIgdos  9600369cm3zbo (3300l J394bol  93bMT03MH  obTonBHL s J3gybol
BAOGIRO00L  2oBLEBEOZOOL  Lbo3396dMm 30MMdJRL.  gmggrozg gb  B0a30000m90L  J39ybols
30631960963 bsm0sbmdol M BEOMb3gwymazol sE30wgdEmdsDY, Mg 3wolbbImdL
M9LMOLYOOL 9BIJGHMEO 299MYgbgdsl, 505306IMO 3530ESW0L 49B3005MdLS S 0bMZs30WEmO
33963050l FoJLoToE 530U, 98 3MBGIJuGHT0  SPVOIMYOIMWOos, MMI  LmMgE
396300000900 Joesdqdo, Lodoarsdm LolEgdgdo s smdgmo30900 FoMmdmoy)bgb gl
©w0EYMHgOL 439960l 29630056M9d0Ls s FMEIMBOBOE00L Lszombgddo. s3sLmsb, Jowsdgdo
SLOMgd96 J399boll Mg3MH9HgbEsEo0lL BMBIE0sLsE, 09i3s Bb3sILlbls mboms @y MOl
bbgoalibgs batobboon.

50 30b6@9du@do 3oblabergdol LoliEYIol FEAMIO 3503oL0L BsIMYs0dYdS/BMGMI0MYDS
396L53 MMM gMBOEPYdOL  (396GHMT0s. F9gdmbzg300 o6 SMOL, GMI ol Fgwl,
930bmdozols s  AMO©O 29630560930l  BsdobobGHMml  Lbod  Logdgomo s
Jo0od0dd9bgdermdomo 4963000009008 BosggbBHmbs @  sHBool  Asbz0maMgdol 35630l
960MO030 doeolbdgz00 250mEbs©s 3ME3MOLO ,LoJoMmN39wml LogMEomo dmfymdols
39696590 Ldgdol ,LLogoMmggwm 2030“ 9gbsdwdeggders. 30mb3mMLIo dmbsfowrgmds doowm
50096009 5R0MdM033s 303356058 BogMHPSTMMOLM  MGYIBOD3090MB  3oOHEHBOMOMdOm.
LOdME MM, IMbEs 0bg, OMI 3Mb3MOBO hs0dos....

16



50L60365305, MM BodsMM39EMl 2oblobergdol LobEYdsdo IEIgswsdols Mo
Bogombom®o  93mbmdozol, LmEoswymo ©s JNWEHMOMEo  3bMm3zmdoL Y39
S139dBHoL  BMOI0MGOSLS s BbJ30mboMGdSTo Qb BMIm©  ©oos. bz
930bm30396 956396909 msb 9O, 595Bg 393HY39wgdl LoJsMMZIW ML Joarsdgdols
dmbobergmdols  Mobmgbmodols dmbsigdos, MMAgEdsg  Bodo®Mmzgwml  godonsd
0d0oldo 2024 {erob 1 056360l damdsmgmdom ©s9530dBoMS 39960l dmbabergmdols
33,6%. 535L056 Logolbdms, G MdoErolo IMBsbergmdol Mosbmgbmdoom (1 241, 7
Sm3L0 35330) 6,8-%96 MUHOGOL LoOOm TJMEg Jogsdl - doadlL (183, 2 sosbio 35330),
@5 9.9-x96 Looom dgbsdg Jowrsd JMmsoll (125,6 soslo 3s30).  XIO 30093
80900bsmgMmdL 3963HM0L3Y6Io B0gs80M30ME0 3H9bIb(309d0, Mo 0§393L J399bob
AIO0GHMM05D)  ©IIMYMIRoMEo  SL0TGGHOOMEMBOL QoA GMHGISL.  STLMSD,
8d5x8MJYds 5530560 3530350l LOZOEOMO 3OO DBIE0S IMPYMHBODs3O0LS
©93655300L BMbgdols Lsboo.

mbs  500bodbml,  MHMA  LsdFMms  93mbmdozol  3mozlol 899,
396L5306MH9300 B BodoMmM39gEml J306g Jowsdgdo, obobo MTs ©gdcMglosd
dmo33d - ©90bMLEHM0sW0Bs3ool  JoBgBom  Imodos  Logowodm  93mbmdog3s,
3965 MMs 06xMILEGHOMIGHMOS, 033900 899300 FmbobEgMmdol Mom©gbmds.
4025003653090 6535009008 JoMHOMOEO 39JBHMOO B0TsMMIO 04m BMBLGOOID
3060306  mdlbgogl  bodowodm  396¢©9dd0  (3obLsgMmEmd0m  ©gEsdssddo),
LodMom  Joemsdqool, OmMYMOE  goblobegdol LobGHgdob gem-9Mmo s 9gEYOO
(3ME0l, 339MHOL 93w0m. LME0SWIO-329 GO0 ) 93mbMT03MNOHO 2o69dmb
0350 LsBOOLom olbobo Mad™ dbbgzow Lmgwgdl FosmMdmoabwbyb, 3069 dzoty
Joeroggdl. 890p0@ 303009  3039HGOMBOOIONWO  IWIFPIWSJO > IFLOWO,
9090900 LIBEGBId0, BMmEYMHBODBIEOOL FoboToEMMO /9B  sBVEOLYdMEO
M9LOLYd0m, MMIWYd03 LEAFMBIOM® EOIBIE 9B0EEOD WI3MI3MWHE0L. 306 S
LoMOM  Joeddgdo ©YIMYMOTROME0 MHJLIOLYOOLIMZOL dOIMEsTo 363N 96E0L
396 909396 Abbgo Joaodgdl, Moysbss, LEdFMMS 39MH0Mm©I0 om0 MIMSIGLMdS

17



0949690m@s 93mbmdozMMo s LogMEoMmo  Bog@MmMmgdol  Aom3zsolfjobgdol  ge69dy,
L50FMMS  FTIMMZIMBOL Q93390 MMRABML  25HY39EH0wgdol  Lsgmdzgw by
»J9e5d4ob“ bGo@mLol doboFgdol aBoom.

LO3ME0O A9630MYOOL J0TMMMEGOOLS s IBObEPGdIMS 3MbEIBEGHMsEoOL
0350LOBOOLOM,  JOMOMOEI,  BTMYsOdS @O JOAX0YMES  5MLOZgm-
sLOggmols  2oblobargdol  gMdo.  Mo3  Tggbgds  goblsbergdols  LoliEgdol
SGHgMbsBHom  ©ghdl LU50bOJMOL  ©gMALY,  Jobgszs®  49B3096M9dOL
9309wMd0Ls, dobo BsdMYsE0dgds  MMBBODYOM ©IMHgRbs 396 dmbyMbs. ol
©@OLsE  bolosmgds LMYLGHO  EILELEIGdIMS  BE®WJBHIOOm, BMbIBWYMOOLS
9306m30396M0 543H03MmdOL B L0dFOOMZ0m, MMHBIBOBIFOOLS S boOMbIEMEM
LoLBHYFsdo 0bBHIAOIEFOOL B0 EMBOm, MBLSE 9dsBHIOS FIMYMIBOIO ODMWS(309
@5 39850096900 M9ga0mbgdol gmbolzmMo mo30lgdM9dgd0. POmMJdol sbsEOMYOME
Lo@GoE0sdos  AobL3MmEYdol  BsdmoMmdo  dmfyzgdHowo  FHMbLZs335L0MMO
A9IO0GHMM0900, HMIGerms 06E9aMo30s 39960l 316 30M-EgMoGMMome LolEgdsdo
9oO»-96hm  MIb0dzbgermgzobgl  98mEsbol  FoMdmopabl.  9Jgsb  499mAobaty,
9306m303900 ©5 LEMEOSWYOHO  MMIbIOMOMOS  LOJoMMNZIWML  ILIBEGBGOL TGOl
©OEOY, M3  [oMTMoagbl  Lododmggurml  goblsbegdol  sMLgdMwo  Loli@gdol
9mfyzws 030L905L.

B90m0b0dbmwo  dmbo3gdgdom J399sbs 396 sbgbl  2obLobegdol  LoLEHgdol
39630056900l IM535IbMOZ0  3OHMdEYToBH03oL  ©odwg3sl - dobo  LEEYMRBOU,
dmgdboemdol, MHgbyOlgdol 9mJdggdol s IEAMIEMOOL Jor{igzol M35 LEBGOOLO.
MQEO3Ms, MMA  J399gobsl  93w0s  dwogho  396GHMY00, OHMIWIBLE 9300 MbsMo
MBOWB39Ygmb BodoMmgzgwml 2sblobengdol Lolidgdol gofmbalifemmgds, 53mbdiomm-
LEAHOWIAHMOMWo  FEYMHMBS, bgwo  JgPymb s  IRJIOMb  3gMHoxgMHomwo
AIO0GHMM09g00L  IMIOHBOBI305.  J399bol  AobLobgdol  LolEgdol  d9¢)-bszergdo
O053blgdoLy s FEAMIEMBOL  JoLorfigzs, 396300560930 Joemodgdols

18



IBOGOGO0 3obLy3MMMGd0m 310bEYds LodsMm3zgEml 39bEHMOME, 5IMLOgEgo
5Lz g bsfjoerqddo.

d9L5dgdg0s M) 9GO ob305MGdOLS S IMPIMBOBIO0LIMZOL  glm9b
oo MHgbrOLOL Joaodgdolls s dwogho  Lodoeodm  s3@mdgMoEogool -
39630056905/8mMI0Mds  J39ysbsdo  808@obstry  ©I3M3MWsEool  30MMdJdT0?
LAOGHOLEH03S 330P39690L, MM 5Tolm30lL J3994sbsdo IAMEMIBOMWo MHLMOLYdO 56
5MLgdMAL, bmerm 296339990  BogMO30MEo  MHguIOLYOdOL  1IgEILMBS, BMPMOEG
90306090 5330603905 230639690L, 3MmbE96GH0M©Yds MdoolOls s B30Il
523965309030, 35000 3016399M96Eb5605b0 130M5EHGMdOL godm.

939460l LogHEomo  BMYOBOBHE3O0L  TGbodEGdIWMBdGOIOL 39 oJdS O
99535905 bgds LOZOEOMO A9B305MYOOL B0AEPObIGY 3OMEILYdOL MdOYIGHMO
1009JBO0 F9BEME3900Ls S ,dgL5IEGOXMBYOOL EIMIBRBOL™ dodmgzwgbom; wEbm
93946900l 98mEOgdol,  Log®omm  39b6mbBMI0gMgdgdols s  BHgbwgbzogdol
d9bfogoms s Fgusligdoo; sLogbos mv Mo Jdggdgdo s 3ME0EH039005
3oLOGHOMYOgo  LOZMEF0M-3HINOBHMOO0W0 JMEIMBODIE00L ILIRJIMIdS.

396mbBMI0gmqd9gd0Ls s 3HYbgbEogdol M3z5eLsBMOLOm, LsobEgMglms XX bowm3zmbol
d9m6Mg bsbH9g36Mdo Bs3MYs0d90wo dEa®Me©o 3mbLgLMLO LBOgME0MO Fob30MsMGdOL F0ISZ5M
0530L90MBLMD 393000 Gd0m, OHMIWOL MabsbTooi LOZMEY/ BHIOOGHMMOs 5O TgodEgds
3963005691 05b5dMSE. Fo3bos, MM 0l BogGHMIM0Z35®© 396 30MMEIds 00 SEYOWIdTO
(gbog 96 o9Bbosm Moo 36379096 GH Mo M30MsEHILMDY00. 53 FMLsBOMGISL BLbOL
™60 JoM0M>©O0 3Mmb39B305, OMIYdTS3 39vIdgl EOMOL FoTMEFL.

306390 3m6398305 X. BOHOIHOL LOZOEFOMO 2o630MMGdOL (396HMM-39MHOBIOOIO
9905, MH@Iwol sOLO 03590 JEYMISMIMBL, GMI Ymz9wm30L  sOLYdIMOID 396G M9d0,
Bobgzo 39605396000 S 39MH0BIOH0I0 BMBYBO; 5L, Lb3sslbgs ™bol MMdBMEOo
3963900 4m3z9wm30L 0H0I396  95sd06E, B0BBLYGH s d6mdMOZ MYlEOLYdL Mogolo
3960053960006 ©s LiimMgo g 3mb3ggb@®mogos  0odwggzs 53 396G®M9d0L  0bmgsgom®do
330090900l 99L5dEdEMIYOL. EOMOL ABLEBEOZOWE Fmbs3zgmdo, bgds IMHM30w0

19



0bm3530900L 9356 39M0xgMH0sDY  GHOMBLEWOMYds, o3 0f3g3L  Mz30m  39MH0BIOOOL
396300006905.

09) 59 3Mmb3gBE0L  39355b5e0Bgdm,  LodoMmzgurml  dsgoomby do3009dm, OMI
3obeo  bym3Mbol 90-0560 Fargdosb TbmEmE MdoEolo 0bBoIgEs MILMOLYdL s
9ogduodoMMo  9bIbEs oo  3MBEIBGHMSE0SL, FoMd  39M0RIM0sDY  0bmM3zs309d0L o
0639030930l LEbom  EIOMHNMBJIL gt  sbgMbgds. ®MdoEolo  J39yboligsb
©53MM30JOWOQ  Z0MIMPIIMES  MO30L 09300, 3993930000 353806090
360399900 30 939960l BE056MBNVMB s gOHMY35MM3BIBLMB ©H39380MYdMO MHOL3YdOS.
9L dmgro Mbs 373smdIL MO39 F0FsOHMNMEGO0m, D53 03sL 60dbagl, MHMA Lobgdfogm
b 5GH9MPOIL 06M353096M0 3GMELYdOL LoEMIOLYMEo 29630050 YBOL 3tEOEHOZSL. ©J
d900bg935d0 LolEgds sl 0¥ 0lg bEs Mo 0RMbJ30MmbocMYdL.

395G®™396H0x39)H00 IMEYo 935830Mm© 330P39690L Modgbs 3603369 M350 Gragmls
05359m096  Joesdgdo 93994bol 396305093l @S FMEYMBoBsgool Loddgdo, 6o dbmerme
OMAMO3  39bLobEgdol  LolEgdol  Loy®gbo  39M35L0, 96539  OMAMOG 35630056930
©w3mdm@03900, OHMIWGO03 39ws39d9h 39630m5M9d0L 033MElgdl sbsMBRIE 3gHoxzgMome
AIO0GHMM09AL s 9bToMmgd0sb B0l 395300569dsL. ™30 FbEMOZ, LESE A9630MMYdIMO s
OO  IgbYMOMwo  Jowsdgdo 9P bgdosh  asb30maMgdol
39053396bgd9d0.

LogzME0m 49630005M905D9 MOO0Y6EHMGIMWO TgmEg gm0 2ohbEs Folivyaro bowm3mbol
90-056 argddo ,,0bsewo 93mbmBnzmmo 4gmyMonool" Botywqddo, GmIgwos 894dbs bmdgwols
3619800L WM YoBHTs 3. 3MYQTobTs, 3. FMX0BS @O 9. 39B5dLMIB gHMsE. Fs0d Fgdergl
59bLbs  ME®BBOLEH0I0 93mbMmBozMmo LBIMML LogMEoMO 3Mb3IbGHMSE0S Fom9ToE03wIMO
9mE9Egdol  EbTsMgdom @O  ©@99BH30E3L , ™I Lo3mEg  YMZIWMZ0L  3005MYdS
350305065, 50 39630050935 sx3MABYOMWOos 3MB3MMIBB M30MsEHILMdYODY. 50
M306M5BHIBMOGOL  FmMob 3. 30vadsbds 4odm3gm O MO XYMV Y™ #obzomsMgdols
BogGHmOms Lol gds:

1. ,30639ws0 396900L° BoJGMEMGd0 doEIMO dMBIdMHO30 MYLWMELYOO ©S

393553040 3 YOMGMBS (bgEloy®geo 96 sMobgwliaymgwro);

20



2. 8906500 096900l BoJEHMMGO0 S MIGMS300 9BIJHO, 5sF0sbMMOo
3930390, 0bLEBHOGHMEJO0 (brmMIgdo s Holgdo, HMIwgwms Jobgzomas
35™360MdL LEBMASOMYds). oo Fgmderosm bgwo JgmhHymb b Jgmdocrmb
39630056905L. 53 GFogBHMMGOL bdoMo Mdos@gd9gb dgmmbg 3m33mbgbEL -
0b6gxg3msLGHOMIBHMML,  GMmIwol  gomqdg3  Fomdmmoagbgwos  LogmEol
39630056905 s IMPIMHBOBS309.

9mgMboboos  d0dobsGgmdl  od, Loog  39009b0  306HMBdYd0s  0bM3s30900L
©OoxMBooLIMNZOL, 564 0 LosE MBOM Fo®se0s IMLIbEYMOOL 3mb396GMsE0s WS FBMZMYdOL
bostobbo,  gb30m5M90Mwos  0bFOLGHOMIGHMGS @S @dswos  0bLEGHOG30MEMO
Q0M3Mg3900. 390m3@0bsMg  5d9sb,  FmYHboBsgool  3mbEIJuBHTo  LoghHomo
3963000069008 m3b0I3zbgM3z569L8  F0T9MINMgdgOL  HoMmBmMoybab  Joawsd-396G©gdol
3963000009008 bgardgfiymds, 0bBOIBEGHOMIGHMOOL 396300050905, MHMIgwog bgwl »Mfymdl
»93MbMI03M0 EsdmMmMGOOL* F99306M9dL S ,dJMMOO BmBIBOL™ BoJEMMGOOL gorgdx mdILGdS
(600530560 3530390 @S 0BLEOGH™MEJO0). Y39WsRgM0 HBgdmsmbodbmwo  Lsbgedfogmls
o3 gd0Ls o LEBMYIMIOOL  bgardos, sgMsd LsFoMmmgdl I60IzbgM3zsb  MglryEOLYdLS
Q5 doErolibdggsb.

50 30639duBHdo, doewbg 3603369035605 Lobgedfogml TGO MHMaMmMO  3MWo@03s
MBS 29GHIMIL, QMO0 1BEH0BMWGOO S TBIMIELFIMSS 5)(30€9DJIO Joeogdgdol MMBdBMWO
396300560900l 3@ 963050l 258mbogwrgbs®. B39MwgdM03 LoOMHMBIL FomsbsdMgdod ©s
130N YOOL 3E0E035D9. ob30mMsMgds© 39969030, 01YMYOT0 MIMRMOOESS LogdsOmM3gem,
bdo® 9dmbzg3580  3MOMOMOFGHIGHMWos 08 BHIMOGHMOH000L  GH0TNocgds,  OHMIWYILLG
306376096 wo  1306M5@uMmdgd0  gosBbosm. b, vy B3zgbh g30bs  d399sbs  LfMegs
3963005696 ©5 3OOMMOGHIGHO 9MOL 93mbmIozmHo YOS, ol oMbmgL LiG0dMwoMgdsls 56
09653 B0bBLMMO MLMEOLYdOL Bogegd 58MmPYdSL 3MmB3MMIBEHMWO M3oMmsEHLMdOL TJmby
GIN0GHMM0930b.  BEGHOIMWOoEMIOL  3MWoG03s, 306039  Mogdo  F0TsMMN0S
306376096 wo  1306M5@gbmdgdol  dJmby  BHgMoGHMMm0gdol  0bLEOGHMEOMMO  dMOgMYdOL
0993009059, Mo05 35000 RN  BOEPOL bobxbg dmgwo dJ39gsbs  LHGOgS©
39630056M@7L.

21



103MEOMO  LME0SW OO WMsbIBOMIOL  TJISMIOWGOIXO  FoMBIVMJIOMNO  3MWOEFEH0IS
MRO® 39BHo© GH03M05 2ob30msMmgdmwo J3994bgdolismzol, goblozmmMgdom gaMmzsgdo®mols
93996900L5m30L. 53 Jgdmbz93580, 0¢) 3M0MOOGHIAL FoMdmoAIbL BHIMOEGHMM0gdOL M65056M0
396300006905 s 36033690 m3560 MglmOLgdo bofowgds Bogegds 3mB3M96E MBI
AIO0GHMO0gdbY,  BmymO3  gbo,  93mbmdozmEo  BOs  Bs3wgdos.  3ME0EH03IMS©
9600369cm35605, MHMA J39460L dogbom 56 IMbEOIL OO  BHIMOGHMMOMEO Lm0 YO~
930b6m3031M0 MmsbsdMmMds. Tog™sd golomzowobjobgdgwros, MM 3 d9dmbggzsdo o6 0dbgds
396300560905, 439w J399obs 5390090l Moz30lL 5MhY396L, (30WMBL FMbsbml M3EH0doerHo
3OHM3MM300 F905bdMYOLS S bZ0TME0MYOSL FMEOU.

UodoMmM39wml  306HMddTo  MJR0MmbMwo  bLMEosWMGO  YMsbLMOMOdOL  TgHdOYdS
390590943930 99mEsbss. ol byl MHgmdl 5056MMO  3530GHSWOL BOEIL, LMEOSME ©s
AIO0GHMO0ME  IMBIOWIOHMOL, VOMIOMEgdJd0Ly @S 3bBM3MdOL ool TmgMboD30sL.
59956  2o0mI0bstg, ©obTsMgds LFoM©Yds0  5@F0BIOL @S B> MgAO0MbYAL, sToGEHMI
3905658690000 3M0EH035 J0M0MSIQ BM(05WIMH0S S 3 MJRO0MBIEMMO. 3OOMOOE IGO0
800530md0l 063913030900 5©5306M 330G 9Wdo s FMLEbEGMBOL IMFY3EO X AITBIIOL
d0BbMdM030 FBSGISF 0.

Lobsd  Lodommzgeml LogME0mo  ob3z0msMmgdols Lo3zombgdls 8939bgdom, LsobEgMgLMms
HQMM05 B5d9MM39w™do IMEIOBOBsE0OL 30MMBGO0 s MYBY b 253900 JOMOMSO
593963 900. 90 ®M35LIBOOLO® ghm-gMmo d60d3zbgermzsbo  Logombos  3mbB396GHMSE00L
Bm™bgd0, GH9MOGHMM09d0-W0EIMHYd0, MBIBODIOMEO GHIOOGHMM0JO0 O SRWMIYMS309d0,
OO 56005 obobo dmfymdowgdo s Mo B gdgb J3994bol MY3M9BIBGGOOL
RBJ30sL, OHMYMO 56056 0lobo 353806MGOMEYGOO QEMBSEIYE 155TYsOHMBMSD.

50 035LsBOOLOm  LodoMM39w™MTo  PodM3IZ9MOLI0S 0d0wobo @S  MdOEOLOL
53MIgM5305 Ibemgdom 1.5 dwb. dJmbobrgmdom. 393Ms@ d30Mgs J. dosmwdo ™mogolo
33WMIGMS30000 S J. JMmoobo x9gM 300093 9IIOOMbOL EMbgbg IYgMBo SR MIGMSEFO00m.
3MdE®  15dgoMHMUBMD  50b0dBMEo  MMBBMo  (396GHMYd0 539300609 GIO S
Lo53GHMIMdOEM,  LoM3obogbdm, LodsghHm ©@s  LadmdGm  Logmdmbozsgom  Lol@gdgdol
153995 g39d0m, MMIIOOE B96M6390 535 0¥) 08 J0T>OMYYWYOJL; 39ML3YJE035d0 Lo3MEOEGHM

22



bobEgdsdo  BsgMM39ds  9Bs3ro0l  3MOGH0E,  O®MIJWoE TGP0  033wLYdL s
396L3994GH0390L dob3gaL LoJoMMNZ9 ML LO3MEFO0 FB30MSEMYO.

30BOOos  LoJoMM3gMlL,  OMAMOE  GHOBDoGHMo 3500l 360I3bgemds,
396L5370Mgd0m  BHMBLIL30MEO LoGOBLIMOEGHM ©IMIRBOL  3mbEHIJuGHTo. F0odEobscrgmdl
»30602B0,  1o53GHMIMOOWM  BHOBLIMOGHOLs s BsDBPZsMm  3mOGHJdL  FMEIOMBODI300
6930mbMmo  353OMd0L  49630000M900L,  BH300653500900L  FmBoZoLy s MYYombol
30637960963 bs6056Mmd0L 5do0egdol 3163 9JuEHTo. LML YobEM3Yds SVIMBOZEgm-
©3L93W MOl LygMMSTMOOLM  BJsOMLBMEO 933 ™MToQoLEMIE0l  FF969dErMds,  MHMIgEo;
3o965bg3Mgdl  Homgmo  HBoob  LoMRsdY  A9SOPPOWGOOL  OML.  FMEIMBOBI300
WAHIMIOs  Bodo®mzgarml  M30603bsbog, Mol  slMmgdol  89dymd  momddol
390M3oyq0s oo Bg3o0Mds, bmwm  FBogMdl  MBOHMBIgEYgmRBL Q99 Y0MGIOL
239BMHoEo  Lobdo®oms s  2obbbgzeggdmwo  3mIGMOEGHOm.  53sLmb,  J0IEOBIMGMOL
900L5dod05dmM0lm Jugeols gob30056M9d5/d89bgdmds, M3 byl 89mfigmdl dmbobergmdols
930 MdOL 5T gdsLS s J399bol 93mbmdo Mo LogMEol d90F0MmMYdL.

£00y356 MEBBM  (396GHMIOL  OBRIMIHE0MYOMWwo BWMbJ30900 s Lb3YE0s0BIEOS
3o9Bbosm.  ghmol IbMO3 EIodowsdo @s  LadmBGM  Joawsdgdo. Lowsg  ©Iadowsdo
©5GH30M0ME0s  5B0boLEBHMI30MWo s BobsbLMMO  BMB309d0m. 3MBGJd0 gu  SGOL
@wmaolB03s,  BH300mId0L  sLOHYMOYOS/obsMOLbYds, 0bxmMIsgomwo, 3mIMBo3gsE0MMO,
9563930630, LoEIB393M, LOdSIM, LEZsFMHM-L5dsds3em s bbgs Mebbgdo LyMzolmewo
3mdLsbMH9d0L 0bBOIBEOWJEHMEOL dodlodscmMo 3mbagb@®msooom.

©95Jo0dmb 9P  530bolEMmIE3oME 863098l  0bsfowrgdl . dosmvdo s
Jmosobo. gl Joerdgdo sbggg  0bLEHOGHWBHIIOLS S 331939005 s 3MBEg6EHMEO0L BMbYDdL.
952505 Jm50L80 339 53965 O 30093 BIMNMZEYOS BoGMMSTMMOLM B9dbmemaom®do

mbB039MLOGIGO.

399m3mgboos  MH9a0mbgdo  WoEIMHYd0  saMMdIODBEILOL  A9B30m5Mgd0L  3Mbom -
LodgaMgerm, 0390900, oS JOMMWO, 530, 39bgm0. 5Fsbmsbsgg, SOLYIMBL FH9JMHOEGHMEM0YdO
O0Igdo3 SUOEd9b 0936095309 3w96d3090L. F0dE0bIMYMBL LgHoMbBEo 0b39LEH0E0YdO
50 90056009930l gob30mseMgdoLoM30L, MMM Lobgwdfoxzml, 51939 d0BbIL bgdEHmOol

23



dbm0B. GHOOLEHMEo DBmbgdol LogMEOM-39adoMIOO0MO A563005Mgd0L F0TsOMMEgdIdTO
BoOmmgdo 90056  gbmgwo 3083560900,  5g@BHoMo  d0d0boMgmdl  LogMEomo
3963000060900l F5690M9dg0 M 3wYdgbEs300L 899853905

50 gmbby sbg3g  900EObsMIMOL  LodoMmmzggrmli  Joemsdgdls o LagMHMEOEHM
©oLObEgd9gddo  bbgoolbgs  LogMHmsdmMolm  5JBH03mdYdolL  Fsbdobdewmds  shYygdmEo
LogOHMIMOOLM  3mbBgMHY6(30900m, BMOWIGIOmM, LsTOGHIOOM FMHZMYOMO  L3MOEGHMO
ME09305009000. 53y35M0 594EGH03MdJOOL 2obbMM(3091gds ILEIbEIGdIMS 0bBMLEHOIE MO
@5 BOOLEM LSMY3Mo30Mm BBJ300L 2oM339Mw 3Mb3MMIEEHMBIM0E Mbybg 0Yz5bsL
MHgmdlL bgenls.

d0mbgo3o® 39033990 [oblgarols,  olbEgdsms  A9B30mMMGIOL 3G 03d
MbobEgdms s 3960 YBOHMB3grymRL J399bol LogmEom IMYMHbODsEOL. ™MIEs, J3994bols
LogzME0MO IMFYMdOL E™IMIGBEHO FoBLLDBPZMHZL OMYMOEF M350 396030350 YBHIOOL, 0lg
dobo  MMdBMwo  396GHOIO0L  BMOIoMGIOLs S 9g3mbmIozmmo  BOHEoLm3ol  LyFoMm
36MH0MmM03H)BHIOL 5 0600030050 Hol  JgbsBMbgdom  gqadsgl dmdsgow  bggzsls o
LEAHOGJR0L. Folo FoBsBos gobosml EILEBEGdGdO 306390 96EMbIM060, gPMMNTobgmOLigsb
396Lb3539010 MZ000TYMRSWO S NZF03JTSGO.

MQ3MS, O®MI J399bol 39BLEBEGdOL LobiEgdol MO 3oMILOL BMOIoMIdS
39999090905 FbM@ME 50b0dbMwo Jowsd-396EM9d0Ls O B0 AWM TGM (30900
bobrxbg. gLodsdobo, M6 FIBOLLDBPZOML sbogro MEOBIBMWo (396G®9d0, Los3
3M6396GHM0M9dMwos  dmbobgmdol YOS @ gobgz0msMgdwos  Jgbodsdolo
06g3M5LGHOMIBHGo. B39b0  BmboBEOIOOL  bobTs,  AoBLIBEgdOL  LoliEgdol
396300560905 MBS ©I9YMOBML (396G MMHO  5YOGIOL  MGMEOOLL, OHMIGELO3
0909998539099¢005 2960356900 39MMox30L 35 BHYH 3OOLEIWYMHOL B0ge. 39bGHMIwMEO
520900l LoLEGIoL  dobgzom, LogzOEoMO  Fob30MMgdOL  ggads  53w9bL
©oLObENYddOL  0gMocJosl,  MHMIWgdoE LMW GdIh  30mI3egdlE  BMbd3090L
909090509  GHJOOGHMM0gOoLZoL: gl SOOL SR MTGMS(30900, ToSEr0 MOYOL
LMo Mool (396¢ 900 dqLsdsdolo fmbom. 395EHMYdOL 00IbEH0B035300L Bmsz35M0

24



36003H9M0mBos 35000 dEPMOEMBY, b 3mdogo  Fmbobgmdol  Mom©gbmds s
G®5bL3MmMEOL bgedobs3MMds. MOE MBOM TS 396EHMIMMO 50Ol MO0
(Hmbs), dom MBOGM ©oEos Fobo LME0sEMEO, 93MmbMmIozMMO S JMWEGHMOYICO
2369d30900L ©0535BMbo. 5Bsb0TBsZ05, MM 353 3319395 BILOGIMYIJWO TS0
@5 LBodmoEm Mool 396GM9d0L  odmbogrgbs  Loymz9EMIM®  5M0SMGIMIO
9900030 259myqbgdoom.

099935, Lodoemzgwmdo  LogME0mo  49b305MGBOLs s AIBLObEgdOL  LolGgdol

d06M0m50 LAHOMIGHMOWo 9egdgbBHgool oxyMRIds S J3FM339ms Bo0b3 Tglsdergdgaros
Josdgdol  dmbobergmdols  3mbagb@®ogools s 93mbmdogmMo  sg@o3zmdol  dobgzom.

399m39mno LEHOMJGHMOWYWo gargdgb@gdol 3 GHodl:

1. bobEgdol 863560 9gdnb@os W MPGMHOHE0s - MBOEOLOL,  JMMSoLOLS S
0500¥)dol; 3609369 ™35605 s MTGMH305d0  F905350  Joawodgdols o
5LBbEYdGOOL B3I 3050 DIE0S s T30 Fob30MsMgdOL bgrdgfiymds, dsm
390390 9OLYIMOo  LMGBIdOL  0bGHIAOO0MIOS  9aEMIgMOE00L 9O
Lol 9dsdo;

2. 3505¢0 6ogoL 3963Mg00L BMbJzosl golMIgdl sbsMBgbo Mgyombmeo
395®®9%0, 0LgMO Jo5d9d0, MMPMOOEGS MO0, DMYWOOEO, BMMO, MJLS30,
sboaobg, MmBMMAI0,  sFOOMESMO. 9ol 303 YT GJOS  SbBOEO
0930mbmo  396@¢Ggd0.  Mbs  FmbEgl  sMbodbMmo oo Gogyol
3953690l ©53M30009090 4563056M9d0L bgerdgfigmds s 1EH0TMEOMGdY;

3. LsdMom Mool 396EGHMI00 Fgloderms ogmlb 3Mbo035¢0EgBHYdoL  Joesd-
395&®9d0 . 09935, DMP0IM FoMA6L Fgodegds 56 3Jmbgl Foblo Aobbab
Lodmom Mool 3956EHM9dO.

GoamBE 3690530, Lsdo Go3ol sbswo 3gbE®OlL 0gGsBJommo bolidgdol gmGAoMHIdL

00003500 00955 FMEGHO03MWIM0,  FM6Z5WRMBI30MM0  MOBdBMo  Fo@Bmboddbgdol

Bo9My5e0d90s J39ybol doger GHgMHo@GmMmosby. Mo d4ds Mbs, gu Msgzobmsgzs 396 JmbEYd,
5950 bFoM 90 LbgedFogMUs s 39MAM BgBMOOL FbBGHOPIL Qo3EbMdOYMGdS s bgedgfymds.

25



B99mo0b0odbmE Bozombgdmsb ghmo©, §399boL LOgMEOM-EIOOGHMMOI0 IRJAIZOL
36MH0MMH0GHYGHI0 59m 356930 s 0N gdgd0s:

25BLobergdol  bLEAHGMIGHYOMwo  ggdgbBol  gmzggwo  BHodobmgol  Ls3momsto,

0603005090 3363050900l 3meo@0zol 993wdsgzgds;

o Lsdmomm Mool 396@Mgd0L g9b30569ds MMmAm®E M350 x3MbJE0mMo Jogsdgdo,
50996533 IMbM3OHMBOMH Joansggdl 9mds35w0 56 5d3m;

e  bgwo d99hYml Joeodls s LRIl FMEOOL YYOOYHMIS330MGOOL Q50EOT>39d5l;

® 30265300 (303000l B539335 39603035¢0EE0L LyBM3MYdT0;

e dmlobegmdols Bsgdbodse o BEOHB39wYgMRBs LM SO 0bTMILEMMIEIOOD;

e 330609 5 LYFMOEM BODBYLOL bEHOTMEPOMYD;

e 153MTom BSBOOL BMOHTOMYOS/ JoRIONMYDS;

e ,D9O@0wmzsb0  069d30900L°  gobbm®Eogmgds  39¢39Mo  BHYMHoGHMM09d0L
39630056900l bEG0dMWoMHIOOMNZ0U;

e 396030350BHIHOL  BgolvyBwgdol,  doBbgLLYIGH™MOL s Lsdmdowsgm
m6560H530900L MOPOIONLILIORIOCM MSBSTIOMAIMDY;

* 006393030930 goblobMm®E0EIdY0s 49BIMGd50, 5QHOXMBM0Z30 TmUsbergmdol
3909936900L  5L5FoMEGIWSE; 0bBMOMTo30s s 3By MBS 2obIL Y39WsLmz0L
bawdolsfigomdo;

® 3993060l oM9dmbyg 35369 Bgdmddnggds;

* 530 MBS 0YmMb 3 EHWOHo 399330MIMS s G904dbsl sboro VoMmgdEo
0903300069Mdy;

e 31603035003 9BJOOL  ©I390GHMIWOBsE0s,  FgBO M0 IOEXMIOL
239005093930 gd900L 00gd580;

e bgwo 3997Yymb Jomsbsmolbosbo Mmoo GvIMHoDBIoL 45630ms69dsls;

e 3904365L 0639L30M5d0LM30L LG0T gdo s JoIBOZIWO F5MGIM;

e 39930609l LEGHOJoMO MBYMMJ39O00 A5dM{)390)o HBgdmJdgE9dY;

26



e bgwo T99Pymlb 93mm30Ls @O SBooL 353533060909 LoBHMIBLEMMEGHM s
X oLEGH0396M 3500L Bsdmys0dgdsl;
LogoMM39wml  LogMEOMO  3MmBHIBE0sOL  M3GH0ToMO  godmybgdol  Loxgwydzguby,

939460l LogMEoL 9x39IGIM0 2ob30MsMgds 5930w gdge0s 0JobmMZ0L, MMy Jowfgme odbgl
96Hmgbmmo  30Bbgdo - oy  ghHoMds, Moo LsobzgbBogom  go®gdm, M@0

©OoLE03WO0bsOMOo  LAMGHIR0,  9BIJH0B0 s  MsbT0dY3M Mo 2505(Y39G 090900,
9306m303160 B, mbobegmdol slisddnds s OMLYMEO SEYO0O ABMBLOM O¥)35DY.

3990myg9bgdmeo @o@gMo@EGo:

1. Zubarevich N.V. Development of the Russian Space: Barriers and Opportunities for
Regional Policy. The world of new economy. 2017;11(2):46-57. (In Russ.)

2. Friedmann J. Regional Development Policy. — Boston, MTI, 1966.

3. 23963599 b.5., Bbgodg b.5. ,,bodorm39eml Joesdgdo 3mgmboBsools
dmemobdo®; Georgian Engineering News (GEN). 2017, #1., 33. 52-59.

4. http://www.socpol.ru/publications/pdf/Regions 2010.pdf .zubarevich-statia-1-
PaspuTne-u-HepaBeHCTBO.

5. Fujita M., Krugman P., Venables F.]. The Spatial Economy: Cities, Regions and
International Trade. Cambridge (MA): MIT Press, 2000.

6. 3. 300560, 0. FMYX0ES s 9. 39bsdLo- The new economic geography: Past,

present and the future. https://www.rrojasdatabank.info/newecgeo04.pdf

Mgbomdg
396boEM@0s Logdo®mmzguml Joasggdols s Bodowsdm sawMmdgMoE0gdol gobgoms®mgdols
Moo 439960l Imgebobogools o goblobergdols  LolBgdol  dEMso  3oMIsLol
Bo9myse0dqdol  Boddgdo. 25965¢00BgdmMmos  AobLobegdol LolEgdol ™s30198)Mgd9d0 ©d

27


https://www.rrojasdatabank.info/newecgeo04.pdf

3990§3939%0.  459m3wgboos  LOZMEOMO  MMIbIdOMBOL  MBdOYIBHIMHO s  LYBdOYIE OO
d0bgbgdo -  LogmEg, 3M0b303do, 96 Fgodwgds  0gmb  gOHmAZ5MM3560,  HMIOL
LGOS LOZOEOMO  J9B3005MGBOL MO JoMOMOEO  3MBE3IBEO0L  LETMOEGdOm.
306390005 (396GHOM-39M0x)O0Mw  JmEIwo  ©s  dgmeg - 93mbmdozol  LogmEomo
36396300l 3MMmEgLgdoL 330935, "sbowo  g3mbmIozMEmO  gMAMIR00L"  BoMAWdTO.
554900 2963005690530 gobliogmm©mgdm Gl M535dMdI6 3mE0EH03w9M0, B0bBLYIMO s
bbgs 0bbEOEHWEHJd0, OMIgdoE Iguodergdgel bEosh G9s930MHmL 456300509008 mdogdEHmEo
056090900 s BogdloToEWMO® FodM0Ygbmb Joesdgdol 3mb3MM9bE M0 M30MEIJMdYDdO.

5058056, 93EMMJO0 IAHOIWIMOE SOFHIOL MJR0MbME0 3m0E030L LE0TMEOMIdOLS
2oMbsdMIOOL  3m0B03gdL.  sbg3g 9965w oHIRL vy OMAME0s  Lodotmnggwrmdo

9mMboBs300L  306MHMdJO0 O M3BY MBS 2o39MPIL  JOMOMIPO  5d3963HY00. F9EIYO©
39900339005 396G MMH0 50a0gdoL bsdo G030l - s3EMIGMS30900L, BoLswo s LodrseMm
560L  Joasd/396GH®O0L  0gMsdJomwo  LobGHgdolb  BMOIoMIOOL  0©Ys. 5 dMEIML

Bo9Myse0ds 939960l LOgMEOM-GIOOBHMMOIEO IRJIRIZ0L 3OHOMMOEYGHWO 5dM3HYd0 s
90050>07990900.

Priorities of Spatial Planning Policy in Georgia
Gventsadze N.
Chkheidze N.

Resume
The article explores how the development of cities and urban areas in Georgia
contributes to the modernization of the country and the establishment of a sustainable
settlement system. It analyzes the characteristics and challenges of the settlement system,
and identifies the objective and subjective factors contributing to spatial inequality. These
factors are supported by two main concepts of spatial development: the center-periphery

model and the study of economic concentration within the framework of "New Economic
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Geography." The article also discusses the significant role of political, financial, and other
institutions in city development, which can help overcome barriers to development and
enhance cities' competitive advantages.

The authors provide a detailed description of the regional stimulation and alignment
policy. They also analyze the conditions for modernization in Georgia and identify the main
focus. Overall, they propose the concept of establishing a hierarchical system consisting of
three types of central places: agglomerations, high-ranking cities/centers, and medium-
ranking cities/centers. Finally, they outline the priority tasks and directions for spatial-

territorial planning in the country.
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Abstract

Georgia’s Environmental Assessment Code, enacted recently in harmonisation with European SEA
and EIA Directives, in furtherance of EU-Georgia Association Agreement, subjects all strategic
documents, such as spatial development plans, to mandatory application of Strategic Environmental
Assessment (SEA). Experience is being acquired how to tackle the task, which is even more
complicated for dynamic coastal areas. Some of the constraints are the lack of data to inform the SEA
process, as well as the need for employing SEA best practices and methodologies. In this
communication, experience is shared with the application of various tools and methods on an
example of undertaking SEA for Grigoleti-Kvavilnari Coastal Zone Spatial Plan. Earth Observation
(EO) datasets derived from various sources, such as the Copernicus Marine Service, Georgian Data
Cube coastal pilot, and some other sources, were tapped to tackle coastal issues, providing evidence
base and visualisations e.g. for algal bloom incident, or coastal dynamics, so that unique sandy beach
with magnetite material, thoroughly investigated recently, is kept intact to maintain providing its
socio-economic and environmental services. As for the methodology, Impact Assessment Framework
for Nature-Based Solutions (NBS), elaborated within European Horizon 2020 project, was applied to
integrate NBS into SEA and thus into coastal plan.

Introduction

The coastal areas of Georgia, such as Grigoleti-Kvavilnari, are dynamic and require careful
management to balance development with environmental preservation. The recent enactment of

Georgia’s Environmental Assessment Code, which aligns with European SEA and EIA Directives,
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provides a framework for incorporating strategic environmental considerations into spatial planning.
This paper presents the methodology and findings from the SEA of the Grigoleti-Kvavilnari Coastal
Zone Spatial Plan (SEA, 2021), focusing on the integration of EO data and NBS.

In addition to applying Earth Observation (EO) data and techniques, the core of the approach
presented in this paper is the use of the Nature-Based Solutions (NBS) Impact Assessment
Framework, developed within the European Horizon 2020 project (described in European
Commission, 2021a and 2021b). This framework is designed to integrate NBS into planning processes,
ensuring that these solutions are not only sustainable but also provide significant socio-economic and
environmental benefits at modest costs making them feasible solutions. The framework outlines a
systematic approach for identifying, implementing, and assessing NBS, making it a critical tool for

effective governance.

The Grigoleti-Tskaltsminda area is located on the Black Sea coast of Georgia, characterized by natural
beaches and surrounded by unique coastal ecosystems. The region is known for its grey-black
magnetite-rich sands, which have therapeutic properties, attracting tourists seeking health benefits.
The area is also home to significant biodiversity, including various protected species and habitats.
Adjacent Grigoleti peatlands areas include several protected areas and international conservation
designations, such as the Kolkheti National Park, which is a Ramsar site since 1996 due to its
wetlands of international importance, as well as the Emerald site since 2019, while in 2021 these

areas are declared part of UNESCO natural heritage.

It is indeed challenge to maintain conservation character of the place as the spatial plan under
consideration by the Grigoleti-Kvavilnari spatial plan proposes several development initiatives such
as, sports and recreation cluster, equestrian club, a golf club with tennis courts, parking, beach sports
facilities, a marina and passenger port near the right bank of the Supsa estuary, residential complexes
with infrastructure south of Grigoleti, a hotel complex with aqua park at Supsa cape, hydrological
parks and greenways with blue artificial canal networks, wind energy installations offshore, camping
sites with facilities, and trailer camping areas in Kvavilnari with necessary utilities, mid-range hotels
and festival spaces in Kvavilnari, transport hubs and the highways some already under construction,
coastal protection measures to address erosion and sea-level rise impacts in the future. All these

proposed developments and some baseline coastal observations are illustrated on Fig. 1.
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Fig. 1. Developments envisaged under the Grigoleti-Kvavilnari Spatial Plan (left).

Detection of water on land and sediments in sea (right) (source: Georgian Data Cube)

Methodology

The SEA methodology for the Grigoleti-Kvavilnari Coastal Zone Spatial Plan involved two
instruments: use of EO data, and application of the NBS Impact Assessment Framework (Gvilava and
Gigineishvili, 2022).

NBS Impact Assessment Framework

The NBS Impact Assessment Framework were key governance instruments (see Connecting Nature,
2022a, 2022b and 2022c) applied to the SEA process in an attempt to integrate NBS into spatial plan
under consideration. The framework provides a structured approach to NBS, focusing on seven key
elements, developed by EU Horizon 2020 Connecting Nature (https://ConnectingNature.EU) project:
governance, financing and business models, co-production, nature-based entrepreneurship, reflexive
monitoring, technical solutions, and impact assessment. The framework guides the entire process,
from planning and delivery to stewardship and maintenance of NBS. The innovative process is well
described in Collier et al. (2023) and it is worth noting that this seminal paper also refers to Georgian
experience with applying the framework to spatial plans in the process of Strategic Environmental
Assessment, which is important governance instrument introduced in Georgia through
Environmental Assessment Code (2017), enacted in compliance with EU-Georgia Association
Agreement (2014).
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According to the Connecting Nature project, the NBS Framework involves a three-stage iterative
process: planning, delivery, and stewardship. Each stage encompasses specific activities to ensure
comprehensive integration of NBS. The planning stage involves understanding the local context and
ecosystem services, identifying stakeholders, co-defining goals, and developing value propositions for
NBS. The delivery stage focuses on implementing NBS, establishing partnerships, and ensuring co-
financing mechanisms. Finally, the stewardship stage emphasizes ongoing management, monitoring,

and adaptation of NBS to ensure their long-term sustainability (Collier et al., 2023).

To unpack the impact assessment element of the framework, and provide guidance on embedding
impact assessment into NBS design and implementation, an impact assessment framework has been
designed in Connecting Nature (2022b) along the following five building blocks: 1. Identification of
NBS impacts; 2. Selecting indicators; 3. Developing a data plan; 4. Implementing the NBS data plan;

5. Monitoring and evaluating implementation.

Approach utilised in Georgia was to accommodate the NBS framework workflow and its stages and
elements, impact assessment in particular, and apply the process towards the integration of NBS into
spatial plans throughout the process of Strategic Impact Assessment. Adapted NBS Impact Assessment

Framework flow diagram is illustrated on Fig. 2:

Georgia: Connecting Nature NBS Framework proposed for Strategic Environmental Assessment (SEA) of Land Use Plans (LUP!
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Fig. 2. Adapting NBS Framework for integrating NBS into land use plan SEA process
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Diagram above demonstrates an option how to harmonise NBS Framework and Impact Assessment
steps with the critical milestones of the Strategic Impact Assessment process for the spatial land use
plans (LUP), or essentially any other strategic documents in case of Georgian legal environment. The
similar approach could be applicable to other European countries, as Georgian SEA legislation is
mostly compatible with the provisions of the EU SEA Directive. Steps implemented in Georgian case
of Grigoleti-Tskaltsminda spatial plan are shown on the flow diagram in bold. In particular,
completed were two steps of the NBS Framework (impact, and co-design) and three building blocks
of the NBS Impact Assessment (identification of impacts; selecting indicators; developing a data
plan). The results of the process are included and documented in the NBS Chapter of the SEA Report
and are to be considered as integral part of the approved spatial plan. The third step of the framework
and fourth and fifth building blocks of the impact assessment can be developed as part of the SEA
process as well, but can be considered as part of the plan and SEA implementation as well. An
example of the typical output of the NBS section of the SEA is illustrated on Fig. 3 below, while

reader is referred to SEA (2021) for detailed consideration of NBS measures included.

City’s strategic objectives in NBS context 112/3|4|5/6(7(8/9|10|11|12|13|14|15|16|17 fg
Increase viable green and blue spaces and corridors, connectivity and public amenities X X X X X X
Increase biodiversity in urban spaces X X X X X
Stimulate conservation in peri-urban and urban areas X X X X X
Enhance peri-urban agriculture and stimulate urban agriculture X | x| x X X X | x| x X X
Prevent and/or reduce heat island effect and other impacts of climate change X X X X | x| x| x X X
Increase physical activity, recreation, cycling, walking, alternative maobility, grow foods X | X X X X X X X
Stimulate energy efficiency and alternative energy solutions (biesolar) X X X | x| x| x X X X X
Implement organic waste collection, composting and reuse systems X X X | X X X
Brownfield utilisation, bicdiversity enhancement and conversion X X X x| x| x| x| x| x X X | x
Vacant building utilisation with novel social and commercial functions X X X X x| x| x| x X
Noise reduction & air guality improvements (eg PM; ) via green spaces, walls, barriers X X X[ x| x X X X X
Stormwater reduction through NBS, rainwater harvesting and groundwater recharge X | X x| X X X X X X
Piloting NBS wastewater systems such as constructed wetlands X X | x| x| x| x| x X X X X X
Piloting and testing a range of NBS X x| x| x|[x| x| x|x|x| x| x| x|x X X | x
Address climate change induced hazards such as flooding, erosion, landslides X X % X x | X
Stimulate green economy though e.g. public-private NBS entrepreneurship initiatives X X | X x| x| x X X X | x
Pilot NBS in kindergartens, schools and higher education institutions (HEI) X | x| x X X | x X X | x
Implement green public/private pracurement including for NBS X | x X | x x | x| x X X
Provide for pubic initiatives, volunteering and co-production in NBS interventions X X X x | x X | x| x
Guidelines, tools and training for NBS implementation by public and private actors X X | % X | x| x X X

Fig. 3. Illustrative example of impact assessment result: NBS objectives in relation to SDGs

Marine and Coastal Observations

EO data has been crucial in providing accurate and real-time information on various environmental
parameters. The datasets from the Copernicus Marine Service and the Georgian Data Cube pilot have
been instrumental in monitoring coastal changes. These datasets provide critical insights into coastal
processes such as erosion, algal blooms, and sea-level rise (SEA, 2021). For instance, Copernicus

Marine Service data helped in identifying and visualising algal bloom incidents (Fig. 4).
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Fig. 4. Algal bloom episode along Poti-Grigoleti-Ureki shoreline, end of June, 2020

The Georgian Data Cube pilot facilitated the visualization of coastal dynamics patterns (Fig. 5) which

are critical for coastal management, providing a robust evidence base for SEA.

1999-2016 Landsat 5 2013-2016 Landsat 8

Fig. 5. Modest intensity of coastal dynamics along Grigoleti coast.

(Source: http://GeoDataCube. UNEPGRID.ch)
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Sea level rise poses a significant threat to the Grigoleti-Kvavilnari coastal zone. EO data from Climate
Central was used to visualise potential inundation areas under various sea-level rise scenarios (Fig. 6).
This data highlighted the need for adaptive NBS, such as the establishment of natural barriers and
restoration of wetlands to absorb waters to mitigate flooding risks.

Fig. 6. potential coastal floods inundation areas due to Sea Level Rise.

(Source: https://ClimateCentral.org)

Results

The integration of EO and NBS in the SEA of the Grigoleti-Kvavilnari coastal plan demonstrates the
effectiveness of these tools in enhancing environmental assessments. EO data offered baseline
assessment and monitoring capabilities, while NBS provided sustainable solutions to identified
environmental issues. This approach ensures the protection of the unique coastal ecosystem and

supports socio-economic development.

EO data provided detailed insights into coastal dynamics, revealing factual coastal dynamics patterns,
and the occurrence of algal blooms. These insights were critical in formulating effective interventions
to protect the coastline. For example, EO data highlighted areas prone to some erosion, justifying the
sufficiency of green infrastructure to stabilize these areas with soft solutions. Additionally, seasonal
monitoring of algal blooms helped in determining certain baseline conditions and to monitor their

impact on the coastal ecosystem.

Sea-level rise poses a significant threat to the Grigoleti-Kvavilnari coastal zone. EO data from Climate
Central was used to visualise potential inundation areas under various sea-level rise scenarios. This

data highlighted the urgent need for adaptive measures, such as the establishment of natural barriers
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and the restoration of wetlands to absorb rising waters and mitigate flooding risks, as well as to justify

the needs for introducing the setback zoning.

The integration of green infrastructure, such as green belts and buffer zones, plays a significant role
in mitigating erosion and improving biodiversity. These green infrastructures not only could stabilize
the coastline but also provide habitats for wildlife, contributing to the overall health of the
ecosystem. Community engagement was also a key component, ensuring that local stakeholders are
involved in the implementation and monitoring processes, fostering a sense of ownership and

responsibility for sustaining their coastal zone in the balanced state.

In the Georgian case study, the sustainable governance would play a pivotal role in the successful
implementation of the SEA and NBS framework. The governance model adopted for the Grigoleti-
Kvavilnari project was inspired by the Connecting Nature project’s emphasis on collaborative and

integrative approaches.

Conclusion

The case study of the Grigoleti-Kvavilnari Coastal Zone Spatial Plan highlights the significant
benefits of integrating EO and NBS into the SEA process. This comprehensive approach addresses
environmental challenges while promoting sustainable development, ensuring that the natural and
socio-economic systems are preserved and enhanced for future generations. The application of the
NBS Impact Assessment Framework has proven to be an effective tool in guiding the integration of

sustainable solutions into spatial planning, providing a model that can be replicated in other regions.
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396099mbs33000 FgBsligdol 3MmEglido.

Resume

Georgia’s Environmental Assessment Code, harmonized with European SEA and EIA Directives,
mandates the application of Strategic Environmental Assessment (SEA) to spatial development plans.
This paper discusses the practical implementation of SEA for the Grigoleti-Kvavilnari Coastal Zone
Spatial Plan. The process integrates Earth Observation (EO) data and Nature-Based Solutions (NBS),
addressing coastal governance with environmental and socio-economic integration. Key
methodologies from the European Horizon 2020 project are utilized for undertaking NBS impact

assessment within the SEA framework.
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Preservation of the historical appearance of Tbilisi

Digmelashvili A.
Assoc. Prof.

Resume

During the process of its development, Tbilisi has passed certain stages of city planning,
architectural style, and life, in general. Each successive stage has assimilated from the
previous period the results of material and cultural creative work, which point to the
demands of spiritual character, taste, style of everyday life, economical and technical means,
and, lastly, demands of the epoch itself. Each historic period adds something new to the sight
of the city. Nowadays the new buildings actively penetrate and spread while there run no
programs for preservation of the historic environment of the old regions of the city.
Unfortunately, due to this, often the traditional sights of the city get physically destroyed,
which makes the real danger of losing the historic architectural heritage.
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Introduction

The fulfilment of global goals to mitigate climate change require a fundamental transition away from
fossil fuels towards sustainable energy sources. Electrification in all sectors of the energy system
emerges as a key strategy in this effort (Zhang and Fujimori 2020), as evidenced by the remarkable
surge in global electric vehicle sales (Rietmann et al. 2020). This shift towards electrification
underscores the critical role of batteries, and the supply with raw materials for battery production,

many of them being geologically scarce, becomes a growing concern (Biinting et al. 2023).

This paper reveals the implicarions of the current landscape of the intersection of industry policy,
climate policy, and material scarcity, and uncovers the fundamental relevance of so-called recycling
readiness as parts of a paradigm shift towards a circular approach to battery materials in this context:
A growing demand for battery raw materials renders improvements in recycling of outworn batteries
inevitable, underscoring the urgency to address issues related to material scarcity and resource

management in the pursuit of a sustainable energy future (Maisel et al. 2023).

Material scarcity in a growing battery market

The accelerating electrification in all sectors of the energy sytem, particularly the transport sector,
drives a rapid expansion in the battery market, although the actual development of the battery
market is difficult to estimate because it depends on a variety of influencing factors (Vorholt et al.
2023, see Fig. 1). Innovative cell chemistries are at the threshold of market maturity, but the Lithium-
ion battery can be foreseen to dominate the battery market far into the 2030s decade (Wolf und
Liiken 2024). However, the production of Lithium-ion batteries depends on some geologically scarce

materials, such as Lithium, Cobalt, and Nickel (Biinting et al. 2023).

As a large part of Europe’s demand for batteries is satisfied through import, the European Commission

pushes for an increase in domestic battery cell production, acknowledging the fundamental role of
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batteries in the current transition of the energy system (Biinting et al. 2023, KPMG 2023). This is
spurred by the Green Deal Industrial plan, aimed at enhancing European strategic autonomy, and,
more specifically, countering China’s dominance in the EV battery value chain and the US’s Inflation
Reduction Act (IRA). In addition to the EU's new battery directive, efforts such as "The Critical Raw
Materials Act" and the "European Battery Alliance (EBA)" have been launched to secure extraction
and refining capacities while strengthening EU competitiveness in the battery value chain (KPMG
2023).

As Europe's dependency on battery cell imports continues, it remains exposed to risks of material
scarcity exacerbated by geological limitations and supply chain lag (Biinting et al. 2023, see Fig. 2).
While the impetus of the European industrial policy is on increasing domestic battery production
capacities, adding new mining and refinery capacities to match demand presents a more considerable
challenge. This challenge is further compounded by geopolitical risks and instabilities, such as the
large share of Nickel manufacturing occurring in Russia, and the Democratic Republic of Congo's
dominance in Cobalt production along with China's significant role in refining (Biinting et al. 2023).
Therefore, ensuring the resilience of supply chains is imperative for the expansion of European
battery production, emphasizing the need for strategic measures to address these vulnerabilities
(Liiken 2023).

The trend towards efficient supply chains has recently encountered challenges and shown its
vulnerability towards disruptions, such as pandemic-related lockdowns and Russia's war in Ukraine
(Goel et al. 2021, Liiken 2023). In the context of raw materials for batteries, solutions such as regional
diversification of material sources and suppliers, alongside the implementation of improved recycling

processes, are proposed (Biinting et al. 2023).

Recycling plays a critical role in ensuring the future supply security of battery raw materials,
particularly as the demand for batteries continues to surge with the proliferation of electric vehicles
and renewable energy storage systems. With projections indicating a substantial rise in battery
production, there is a corresponding anticipation of a massive increase in the volume of batteries
reaching the end of their life cycle. Recent estimates suggest that by 2030, Europe alone could
generate approximately 230 kilotons of lithium-ion battery components annually, a figure that is

expected to increase to around 1,500 kilotons per year by 2040 (Neef et al. 2021).

However, the transition from increased material demand to a corresponding rise in material
availability for recycling is not instantaneous. A significant time-lag of approximately 10 years exists
between the surge in material demand and the subsequent increase in material availability for
recycling, owing to the lifespan of batteries (Gaines and Nelson 2009, see Fig. 3). This temporal gap
underscores the critical role of recycling as a long-term solution for meeting material demands
sustainably (Gaines and Nelson 2009, Neef et al. 2021). While the exploration of new material sources

remains essential, particularly during the initial stages of market growth, the significance of recycling
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is crucial for ensuring resource resilience and minimizing dependency on finite resources in the

broader context of sustainable battery production and energy transition efforts (Biinting et al. 2023).

Recycling readiness: A necessity to overcome material scarcity

The battery market growth (and the associated material demand growth) interplays with ongoing
technological innovation. Forecasts suggest that significant improvement in cell design, production
process efficiency, sustainability and recycling can be expected beyond 2025 (Wolf and Liiken 2024).
Advanced environmentally sustainable processing techniques for lithium-ion batteries hold promise
for mitigating the environmental impact of battery production while concurrently unlocking cost-
saving potentials. For instance, the integration of 3D printing technology enables the creation of
bespoke cell designs, thereby optimizing performance and minimizing material waste. These
advancements are projected to yield substantial benefits, including a 20% reduction in production

costs and a 25% decrease in carbon intensity (BEPA 2021).

The present reality of recycling techniques is hindered by the fact that processes do not take end of
life treatment into account. Huge efforts are required for the separation of materials (Wolf and Liiken
2024). This separation presents a significant challenge characterized by high-cost, low-recovery
methods, following an end-of-pipe process approach (Baum et al. 2022, Latini et al. 2022, Thompson
et al. 2020). In addition to direct mechanical separation, current practices encompass
pyrometallurgical and hydrometallurgical methods. The former necessitate considerable energy and
material inputs for chemical calcination and combustion processes. The latter, while less energy-
intensive need extensive water purification processes due to a substantial use of toxic substances. All
these methods often result in minimal savings, ranging from -5% to +20% compared to the use of
new materials (Thompson et al. 2020). While an ideal recycling process would encompass a
separation of the main fractions of a battery (anode, cathode, separator), followed by a delamination
of the respective raw material, the reality suffers from a tight connection of the fractions, often
leading to a shredding of the battery, followed by a less effective separation of materials after the
delamination (Thompson et al. 2020, see Fig. 4). A primary obstacle in recycling lies in the
mechanical separation of materials, particularly during hydrometallurgy-based and direct recycling
processes. This challenge is exacerbated by the strong adhesion of active materials to collector foils,
which complicates the separation process. Addressing this issue requires innovative solutions that
prioritize design-for-recycling principles, such as the utilization of water-soluble binders. Further
obstacles and potential solutions, some of them easily achievable through appropriate adaptations in
cell design, are elaborated in the literature (Baum et al. 2022, Latini et al. 2022, Thompson et al.
2020).

There is a growing recognition in research and industry of the fundamental role that product design
plays in enhancing recycling efficiency. This recognition lead to the emergence of the "design-for-

recycling" or "recycling-readiness" concept. The core idea behind this concept is to integrate
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considerations for recyclability into the product design phase (Thompson et al. 2020). By proactively
contemplating how a product can be easily recycled from the outset, manufacturers can contribute
significantly to improving the overall sustainability of battery production and disposal processes.
Embracing design-for-recycling principles not only addresses the challenges associated with current
recycling methods but also fosters a more circular and resource-efficient approach to battery

manufacturing and end-of-life management.

Conclusions

The preceding analysis leads to the following conclusions: A paradigm shift towards a circular battery
economy is both feasible and inevitable. The increasing recognition of supply risks and
environmental impacts associated with battery production underscores the urgent need for a circular
approach, holding promises for improving supply and cost stability in the long term. Central to this
transition is the concept of recycling readiness in design, which is essential for sustainable resource
management and securing material supply in general. By prioritizing recyclability from the outset of
product design, manufacturers can not only minimize environmental impacts but also mitigate risks
associated with material scarcity. While battery recycling served as a case example in this paper and

further research is needed, these findings likely have broader applicability.

In the case of batteries and their raw materials, the circular approach is even crucial for realizing
large-scale electrification efforts and achieving climate neutrality shortly. Timely implementation of
this approach necessitates collaborative efforts across industries to integrate recycling readiness into

design practices, enhance supply chain efficiency, and promote sustainability.

Global li-ion battery market 2015 to 2050

Figure 1. Global lithium ion battery market growth projections (Vorholt et al. 2023)
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Resume
Lithium-ion batteries are a key technology in achieving climate neutrality, particularly
with the increasing emphasis on electrification, exemplified by the rise of electric vehicles

(EVs). However, the anticipated battery market growth raises concerns about the

53



dependency on specific raw materials. Geological limitations, supply capacity constraints,
and geopolitical tensions present potential barriers to the availability of these vital resources,
particularly in Europe, which heavily relies on battery cell imports. Recycling offers a
promising way to mitigate raw material demands and prevent the accumulation of hazardous
battery waste. Yet, current recycling practices are hindered by the absence of end-of-life
considerations in battery design and production processes, leading to inefficiencies and high
costs. This paper provides a literature overview of battery material scarcity, recycling
readiness in battery design, and its potential to address material scarcity concerns. It
advocates for a paradigm shift towards a circular battery economy. This approach is crucial
for sustainable resource management and indispensable for realizing large-scale

electrification and achieving climate neutrality in the near future.

54



39-20 Lsm3MBoL  JoMoro bMHMMIMINZMIOOL 5356950 MEO MHmeo
@3bdsBGHMM0  3MJoBgdGOol 35630056980l oli¢mmosdo

dgggodg O.
36R9b2(0

dgm39 LEm3Mbol Jommmmero brMHMmMIMIV3MGdOL sm3wol [gdEGHow ol swy9by,
00mMJMb, 56 5OHOL GO,  ME03w9M5©, 1900-0560 Fergdosb Mbs sgzofymo.
959650 5, 0dqds, 0530 sdmygmlb Mbgebds 300b358 - JoOOME sOJoBgdBHIMme©
do0Bbg3s 30 39-20 Lom3mboll 30639 bsbgzsmdo  sG5doMmM390 SMJoE9JBHMEMGOOL
dog® d94dbocro Bofo®dmgdgdo, Hmym®mogss dog.: - 1. LobGmddm ,,mdowwolo® -1915(.;
50d. 3. BH9M-00dgeomgo; 2. dobogg ymxzowo ,,03060Hgwms Lobeo® — 1950f.; 3.
»000530MO0L Loboberg® - 1938(). s6d. 3030m6M060; g. ©gs935L ,8005360MdOL Laboberols
93900l 49dBoMOL J0dYd6g J0bsdgbol 53¢ MO0 -1948().; 4. 9.§. ,009woL“ (sbems
LobiGMIO™ doEHIMM0)  F9bmds 56d. o. LRMLgzo -1933f).; 5. dobogg 0ol
»00GMO0LEJd0" -1939(.; 6. LGH-L I 3mO3MLoL  Tgbmds -1941F. 6. 8. by3M0bizgzo s
5. 0.

GoG™d ©0lzs gb 3Jombgs?  F9dmbggzom? - 56, (3OO0, FsFoBbM. dobs
5y Bo8m3zog4omodm mgbo: - Jomoyemo  9MJoBgdBHMs  sOHol  @OMOL Q90339
dmbs 339030 93mgdol msbommMmo 5 98 sYowsl  d9ddbowo  Lmeo
39005093930 gdsms  LoLBHITs LEHMWYIGHMOS. 98 9Bl MBOHM  JobsbIodsGrowo

©oBMBE0s sy JRIOL - 096sdgEOMZg  JoODMEo  9MJoBgIBHMOS ML L,
©OMOL  3mB3MgEH e 8mbs3zgmdo, 98 SEPOWLL,  3MB3MYBHMwo  3oGol dogH

d9Jdboco LHimeMo as0s(Y39@H0wgds.
50, 5 8035009Jom ULo@yggs - LHm®dl, Hmdgwoi bogds GgMBobo s6Jdodgd@meol
3mbGHgduBdo,  OHMamOE  g9M98mb  3GomMoGgBHom,  0HgdcmO3 396099mlmsb

35603mbosdo  dymxzo  96JodgddHMs, MmAgog mo30l  dOfiobzowg dsaswmomgdom,
d060m5EE, FoM3Msy bl sbEBsxgEMmo buMmMmmdmdmzMgdols dsgsmmomgdls.

29bLxS

59BH19oEMds: MoGMI SMOL 9B oMo ML 9. §. obdoxkE e sGJodgdd @by
Lo)dIM0, BMASI© AbMBEomdo s 3Mmb3MgEGMWs© B390L J3ogsbsdo? - Bgmzg
bom3mbol  Boffmdmmo @  MmEELTY9OHmg  Lom3mbol  30M39wo  GHM0ILEGH®O

55



60056adMEos goGgdml  MaMEgdgYmBoms  ©d  dMbgdcmo30  WsbdsgEol
056MDIOMLS© 3obsamEgdol 09390 36OH™E9Lom.
3bMdOow0s, HMI 3MWwEHMOS, ghmol dbMog s  dgmeglb IbGO3 G9gdbmeroyom©o
900093900, MMM  F0300DI300L 2969M0GHMM0, MMM 39bEGHMOIbMWwO
36909005,  80bsBLMGO  TgLodEgdW™Mdgd0 MMH09bEH09dIbo 56056 Fgdbmemyogdol
3963000609055 s JgLodsdolbo 8093900l AsTMYgbadsBy, Mo3 bsmwrs  BBL
5040G9dGHOo 3mbLEOWJ30900L dglodErgdermdgdol M3swbsmge s©0H93905d0.

9t 30 0§393L 0N Hosl 39690630 MYLMIOLYIOOL YaMEGdgYMBom  LogHDM
1535(3MdMHOM 390 EOMIOL Jomfig30Ls - Mo3 390, Bgzm™dss.

obBm®ommo 9duzdLo

690000§900@sb 298mI0boty, gobgobowsg bsd MdOgIEGHL Mdowoldo.  30M39W0s
5@9gbsbMg 69390l LabgEMdOL FHodsMo (9.. LeBdMOM) gmgow M Mm3060L, 5355050
OMBm3zgol  AsdBoMODBg. gl 9MJoBgIBHMOMEo  BofoMdmgdo, 2og0330M©IOS o,
Do0mogbl  wsbIsnGHMM0  sOJoBgdBHeol  dgywl, T9ddboerls d9-19 Low3mbol
d9meg bobgzo®do.  TolLo dobaroggds 2o6Mgdmdo dmsffdobool 9ol mdoboMgdwyem
36MH0JMMm 2563bogds s 3535¢30mMOL B3dMOL MgMABY ,LMIMGOMU 25bgsa9ds,
330 053060535, LogMENE  -30JoBIIHNONWo  33fY3IAOL  FMRIWOGHL
Po00moaabl.  ymgzgrogg 5dsL 30, 0099 835053 JOm 50b0TbMo GHsAMOL 3egbgeol
39050939358 - GodO0lL MO39 TBOOID 50T535¢0  JMBGIOL  5B635¢0  SIGOLO
LU00MOMLE gbmb sbIsREGHYO 3mbBH9JuBHTo, 99RO 300900  WIBETIBEHMMO
5®Jo@gdGmeob, OmamO3  Johmywo  bBYOHMoIMdmahgdol  9bsmdg@yzgargdol
33063 qLgbgosl. ™30 #Hods®o 30, MMAMmOE  (36MdOE0s, FoMmBmoagbl s05 Lmgool
3965x8OSDL, Go3 Mm©bI35®O3 9™ 5930693l ol  LogzmEWE-5MJoBHgIGIOLs o
Jo5d393356M9000 - sbTSBEHMO OMGINGOSL.

THYIHCE.  Cobo
TIFLIS, Cathéd

bE. 1 5egduobtg 69390l Lobgurmdols @sdsto
56



B 400530b65:33c0mm Igm3g Loy3Mbol 30-056 {ergddo s Asbgzobomm 08539
5QRAOWBL, 3MIMBoLEBHIOOL F0gH  396ITMMOE IBYMIMWO  BSIOOL  Bog03Mo,
306379600l 99990, 59969090 FNgOMBOL Loboberols Tgbmds  1938f.  sg3@mMo .
30306060, 05659mbsffoerg 0dOHMOLOmM30L sboasbMs @. w9930,

VA

L. 2 8093MMdOL Lobobang 1938F. 53¢3). 303MmM0b0, . 91935 (M9bsBMbsfoery)

5d, 98 390060 3960 LRBL  89933000M9MBI0MMBOL  Mbowszo smobsmo 3
996mdobs ,0gdlsb®g Bg39wol® BHodsmsb. gl sm0bsmo  gobwrsgm segdusbotg
693900l GHodMoL  5IMbogErgm BB,  OHMIGOE  FOIWOMPS  JMerMm30bol
36mL399dGH B9, MLYOMEo bsdgdoL Loddmogzol Lo LEMIIOOL 3MMYJ30s, OMUS
@5 bogmigdo, 3m3mMobol Jgbmdol dos JHML 5dMLIgWgm BsLOEDY SMLYdIMWO
@)ool Bsd moes. b LOMEIMO OSXMPO EOMT0, MO0 FgI3MOL  S3BHMEMOLY,
393Y39w90L  50JoBgdBHIeol  MbsHDg  F05dMBs3 MOl Fgdmbobml  olEGMMool

39652 M90Mo 930BMm©dO.

57



59 0 LEM30580 BoEs© 0339005 93EGMMOL sBMMZbgd0om d993300MYMBIOO
3930060  HodLMEbs @ JoOOMEo  5OJoBgdBHIOOL  oLEHMMOMSE  SOLYdIMWO
WsIBGHMO0  5HBOM369d0L  LO3zOEMW-50JoBIJGHIOMWLS O JorsdaqadsMgdom
963699 Bombcmio® wobyzolEolsl Immob.

ol 3905b0m  JoMmer  Joenodagade®mgdom - @obdsxzGeo  sMJodgd@vIMol
963699 wobgz0LE03ol?

39098m8o  5GJoBdBGMOMEo  Bofo®dmgdol  3omdmbomws  Bsfgmol  bsML
0693030 JobolosMIEGOOL boByslidols s 9bsMBMbgdol yboo.

59 563doG9d GO0 woby30LE 030l FgmMg oy, MdOErOLTo, oMMy bl
4mg0wo 0990l 9396 g0 ,,00EIMOHOL LELEHWIOML ObEHMOmOEo bsfowo.
333™60 5. bBmLggo, 1933f. dologg 93GHMOMd0m dsmvddo sGBYOYIO ,,06EHMOOLEHJOOL
d96mds dzgew 03560 g.  obowgm dmbligbogdmeo 99bmdgdol J39dmon dmyzsboro

0 LE30990.

bO. 4 5. LBmlgz0 ,,009cob™ BolsO

58



L. 5 5. LBMLg30 ,009@0l" 13565 BoboO

59 0EMBEGHM530900b bsms 033900905 35930l 0bEIOOLEIOOL Lol dtmbs
@5 0990l 3565 3oLOEOLS SBIWMAOMOMBS. ™300 5T BoLoYdOL LoboldgEYy3zgegds
30 JoOmwo  GHgeolvywo  50Jo@gdBHeol  356Mo0dss,  MHMAMO3  9Mm3bmwo
bOMm»INd03mgdol  LolEgdo-bLAHOIGHMOOL  3oGAMbobsgos s TgLodsdolo
©M30606MH90mwo 456M99mL 3mbEHgjuEo.

LE. 6 domMAoL 0bGHMOOLEBHJOOL T9Gbmds

©sb336s

B90mdmygzsbogro dogoemomgdo  bomeo  993Y39wgdl sofigdowo
504oGH9dGHMOMwo  65Hocmdmgdqgdol  wsbdsxg@do RsfigMols s Bsbmsb 3s@mB3mbomwo

56556M1gdMBOL 3 GHIOSDY, BOE BsBL Mg MgBsl - gBHMzbmwo, Jedormwo

59



50JoBgdBHcs sMoL 5, 53 3MOIMIGHI 9Pl EMHMOL 35M339we dmbs3390mTdo

Lo 50055y3930wgdoms LobBgds sbEbogdwl sMJoBadGOee  0gMlisbol
LoLEGIs - LEAHNMIEHWOOL Lsboo.

30mbgoll 30, o3 T9gbgds  JoMomwo  96JoBgdBHIOoL 935650 Bl
200035990l 0965990M™mgg  Ladysermls 504od9d@Gmcmwo 139d@o3ob
d0Bsblgbsdo, mzom B3z9b0 MBGMLO  3Mmegagdol  Fgdmddggdol bogmgo olgdl
3oLbls.

6. 7 O9LEGMMB0 565330 (obaMgmeo) 56d. ™.F5BsdgOo, 5.6935B0d30o0, 5.
Bbogzzsdg 1970§

6. 8 gmRoEo Homs LEAOBOLEBHMML TBMBs.  96. §.Rsbogs, B.xIWsMMbos 1974()

60



Qs @O0 Jgbmds 0ddbgds 89-20 Lowmzmbols 70-0560 Hargdol @sbsfigoldo, Go

393Y39wq0L  B3960  9OJoBadBGHMIOMwo B3Ol 5356250 HMWDHY  SOHITSOEHM
LodFmms 393806M0ls, 505990 LI SMJ0BJIBMOME LogMgdo. M9LGHMO60

565330 5Mg Mmmbols s 3ol 396 gm MHMaL sOJo@gdGIOwo 899330MGMdOL
JoOomE 35650 d5L  HoMmBmoagbl, o3 gobmdgm®gdgr  oswmado ogm dob
06033w03  dgmxyg 396906003 A9MGIMLMID s dglodsdobs Jdbos MMHOY0bIEM®
6535 GHMR05L 08 EOHMULS s Log®zgdo.

Bobogd - XooMbosl 8909300 M9y 49bmAgMEdgE  B3MOW0BEHI© IR
Abmgwom  50Jo@gdBIOoL  oLGHMMosdo.  MSLyE BsBL MLgLAL M9d 3 3ssbiols
50050905, MM gl 996mds gobs doLmzol Fmsgymbgdol fystmem Bobgmdo 5d9bgd Mo
Logbmgmgdgwo 3033egdlols 3mbEgdzool 99dadbolsl.

o3 999bsds  obdonEBmo 5MJoBgJBHMOL JeOmmwo buwmmmIMIn3©OHgdols
3969303960 3mO© 50Ol 3MBEGHIJLAL, 5Tol MEoMm  FoROE0MGI0S FoPETN0560
JoOOM@o LeOgEwgdo, HMIGWDS MsbsdgEMHM3g 2odmdsbowo  sMol 1983-85 femgddo
999600 s 5996900 sboewo LmBwgdo:  LmBgEo gsbo s sbogro VsEogo.
533MmM900: 0653e0 FsMy0830¢00, Moo 93F)EEr0330¢0, 3000 FMMBJWSd) ©
B9aB56M g5¢wo.

L. 9 b0 T5BOE0. 53EHMMJO0: 06530 F5MR0TZ0¢0, OO 8FJPE0TZ0¢00,
53000 IMMHd)od9 s bMBsG 350

61



L6. 10 LeBGEEo DO 53EMMYGI0: 053¢0 FoMR0T30W0, 0o 339w 0dz00,
5300 dMMd9dg s BMABIG 35O

59 3MMm9gd3H9dds 0O odMbomEmds dM03035 08EMHMObEgw  sOJoBgdE e
390035890380 5 565 FoOGHM. 0ym BgbLoEos, ®MT LodosMmzgemdo 03 §g3mgsdo 56 otMrEGHM
©3MMYJBH, 90009  999bs  30o3 ALRS3LO  9MJoBHJAHMBIMO  BE3sGOo.  9U
MEodsBglo  bLmBw oo, d9ddboro  WIBEAIGFEHMMO  9MJoGIIBHMOOL  JoBroro
0b330LG030m, GMAMOE bosEbMmo  bYOHMmmMIMIM3mgdol 8993300009900, Jdb0sb
©5bdsx3¢0L MIobomgdom  Mbs9gEM™3Y LoEbM3MgdE LolEgds-LEMWJEHMOS.

©s133bol  Lobom  ©s3d96  LEBIGHOOL  Lomsry®do  2sbEbogdmwo mgbs d9-20
Lo 39960 JoOomEo bOMm®»INI03Mgdol 5356250 Mmo  HMEo
5bdoxzEMOO 50JoG9d@eol 396305690 obEMM0sdo, MOl
9o™od.  BEAOGH0To  dMmY39b00o  FoRdOMdOL  SWHIOoS s oo Loli@gds-
LEAHOMIGHMOOL  d6g0GH03 3oM9dmdo 3563mboems Bofgeol  sberoBom
3963bos, BMI oG MEo  s®Jodgddeol  dmbgds 6oL dol doge BdMbgdm030
39099l 3M0MO0GHYGHOL boBol  golids s  0530L0 3MBOEFOMBOMGdS, MMYMOF oJ
39M99mb MmOA6)o Bofogrols.

69bomdg

dgm3g  LEmM3mbol  Joboo  BYOMMIMIM3OMgdOL szl HgdEowol
59065, MOMJMU, 56 sMOL “OMEo.  ME037Mo®, 1900-0560 {ergdosb  mbs
©5300ymo.  Bogsd o , F0dEgds, 30 sdmygmlb MbgMbmewds 300bgzsd: - JoMoro

62



5M4oG9d@Gcs dooBbgzs 30 99-20 Lomzmbols 30639 bobgze®do  sGdsMM3gWwo
504oG9dGH™M9dol doge d9Jdbogro bsfomdmgdgdo, GmamMoiEss dog.: - 1. LoliGMdem
»000@0ob0“ -1915(. s6d. @. GgM-0odgwmgzo; 2. dobogg ymgowo ,m30603B M
Lobero® — 1950(.; 3. ,0005360Mmd0L Loloberg® - 1938(. s6d. 3m3mMobo,  g. gg935(
05658mbsfoerg) o @. 9gx935L ,053MMdOL LsLoberol “  MHMLM3gEoL ASTBOMOL
9099ds6g dobs8gbols sz3@mcMo, -1948§.; 4. 9.0. ,009wob“ (sbgos LobEwmdmem®
0w EIMGMO) gbmds  56d. 5. bBmLggo -1933(.; 5. JoLogg domwydol ,,0bEHMOOLE IO -
1939(.; 6. bEGHM-L I 30M3MBol Tgbmds -1941F. s6. 8. 6g3M0633930. s 5. T.

GoG™d ©0lzs gb 3ombgs?  Fgdmbggz0m? - 56, 3OO, FIFOBbMWH. dobs
5)  Bs3M3z5gsodm mgbs:  JoMommo  50JoBgdBHes Mol EMMOL M 33 e
dmbs3390d0 93mgdol msbsMmmero 5 98 a0l  dgddboewo  LfimMo
29005793930 gdsms  LobGgds - bLEHMWIGHMs. 538 Mgbol MBG™  FoBsbIodsGm o

©BMLEYOs by FRIOL:  MsbsdgOmgg  Joommo  sGJoBgdBmPs GOl ML,
6oL 3063093 BmbszzgemBo 50 syowsl  3MmblMyBMmwo  3o6Mols dog®

d9ddbogmo Ljim®mo go0s(Yy39@GH0mgds.

50, 54 90350090 Lo@Y3sL - LHm®OL, Gmdgeoi bwgds GgMdobo s6Jo@gddmmob
363 9duAHdo,  OHmymbeE  29Mgdmb  3MomMo@gdo,  39bgdMH030 396M99mb;sb
35603mbosdo  dymgzo  96JodgddHMs, MmAgog mo30l  dOfiobzowg dsaswmomgdom,
doM005®©, FoMIMoEagbl bEIsBEHMMO buyMmodmdm3z™mgdols Bsgse009dls.

The avant-garde role of Georgian architecture of the 20th century

in the history of the development of landscape architecture
Melgadze M.

Resume

Determining the turning point of Georgian architecture of the twentieth century seems to
be not difficult. Logically, we should start from the 1900s. But here, an awkward question
may arise: - The works created by non-Georgian architects in the first half of the 20th
century are considered Georgian architecture, including: - 1. Hotel "Thilisi" - 1915.
Architect G. Ter-Miqelov, 2. He is architect of former "Railwaymen's House" - 1950. 3.
"Government Palace" - 1938 Architect Kokorin, G. Lezhava (co- author) and he is also the

author of the glass building adjacent to Rustveli Avenue of the "Government Palace" in 1948.
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4. The so-called "Imeli" (now Hotel "Biltmore") building, Architect A. Schusev - 1933 5. He is
also the author of Batumi "Intourists" - 1939. The 1st building of Georgian Technical
University in 1941. Architect M. Neprintsev and so on.

Why was this question raised? By chance? - No, obviously, - on purpose. I would like to
formulate a thesis here: - Georgian architecture is a system-structure of correct decisions
created here in this place, in a certain period of time, contemporary with the epoch - A
more targeted clarification of this thesis sounds as follows: modern Georgian architecture is
the correct decision created by a specific person in this place, today, in a specific period of

time.

This is where we come to the word - correct, which is a term in the context of
architecture, as an environment priority, an architecture in harmony with the natural
environment, which, with its brilliant examples, mainly represents examples of landscape

architecture.
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Smart cities - the way to sustainable development

G. Mikiashvili

Professor

There are many definitions of "Smart City". According to Wikipedia, a smart city is a
technologically modern urban area that uses different types of electronic methods and
sensors to collect specific data. Information gained from that data is used to manage assets,
resources and services efficiently; in return, that data is used to improve operations across
the city. [1]. A smart city uses all the interconnected information available to it to more
effectively manage and regulate city functions and optimize the use of resources.

According to a number of authors, a smart city uses information and communication
technologies to create, then deploy in cities, and facilitate their development to create
integrated sustainable infrastructure and to solve urban challenges in these cities [2].

In short, a smart city is an urban area where technology and data collection help
improve quality of life, as well as optimize city functions, sustainability and efficiency of
operations. Smart city technologies used by local governments include information and
communication technologies (ICT) and the Internet of Things (IoT) [3].

ICT provides data and information collection, storage, retrieval, processing, display,
representation, presentation, organization, management, security, transmission and
exchange.

Areas of city operations where ICT, IoT and other smart technologies play an
increasingly important role include transport, energy consumption and the entire
infrastructure.

IoT is a network of devices connected to the Internet in which data is exchanged. This
can include everything from automobiles and household appliances to street light sensors.
The data collected from these devices is stored in the "cloud" or servers, processed, analyzed
and then the recommendations obtained from the analysis are implemented in life. This
makes it possible to increase efficiency and, therefore, economic benefits, which ultimately
leads to an increase in the quality of life of citizens.

Many IoT devices provide only the most relevant and important data delivery to the
communication network, for which security systems are implemented to protect the
database, monitor and control it, and prevent unauthorized access to the IoT network [2].

In these cities, automated driving systems are extensively employed to carry out tasks
using technology, in the operation of which human participation is reduced to a minimum.

For instance, through automation, street lights can be activated or deactivated based on
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feedback from sensors detecting light and movement. These systems automatically switch
off street lights when unnecessary, promoting energy efficiency and the sustainability of
city operations.

Moreover, these cities are increasingly integrating artificial intelligence (AI), which
merges computer science with robust databases to efficiently and sustainably manage
infrastructure. For example, Al algorithms can optimize waste collection, bin placement,
and fleet routes, thereby lowering the carbon emissions of these vehicles. Al also aids law
enforcement in enhancing public safety by monitoring high-crime areas and identifying
criminal activity through analyzing data from security cameras and connected devices.

Furthermore, AI facilitates intelligent management of sensor-equipped electricity
networks and software, enabling providers to proactively prevent network disruptions and
meet customer demands. Smart energy technologies additionally support the integration of
renewable energy sources and energy-efficient technologies, thereby mitigating climate
change and improving human health and safety. This includes issuing early warnings to
citizens about natural events such as floods, landslides, storms, or droughts.

Technologies utilized in smart transportation systems enable city managers to
implement smart parking solutions, assisting drivers in locating available parking spots and
paying parking fees through apps (such systems have been successfully implemented and
are being developed in our capital city Tbilisi). With their assistance, data related to traffic
is collected and based on them, the time of signal change of traffic lights at intersections is
determined. This increases the traffic capacity of the streets and helps reduce carbon
emissions.

The International Institute for Management Development IMD (International Institute
for Management Development) annually produces the index of smart cities, during which
there is a balanced focus on the economic and technological aspects of smart cities, as well
as on such "human dimensions" as the quality of life in cities, the environment and
inclusiveness.

For example, the world ranking for 2024 looks like this: 1. Zurich, 2. Oslo, 3. Canberra,
4. Geneva, 5. Singapore, 6. Copenhagen, 7. Lausanne, 8. London, 9. Helsinki, 10. Abu Dhabi
[4].

For the first time in the last 5 years, American cities did not make the list of the 20 best
smart cities in 2024. Among them, the best New York takes the 33rd place. The first ten
smart cities in the USA look like this: 1. New York, 2. Washington, 3. Boston, 4. San
Francisco, 5. Seattle, 6. Denver, 7. Los Angeles, 8. Columbus, 9. Austin, 10. Pittsburgh [5].
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This suggests that although the rate of development of smart cities in the US is high, it
still lags behind the rates of other developed countries. It seems that developed countries
have paid special attention to the introduction of new technologies in their cities and the
creation of related databases, their analysis and the rapid implementation of decisions based
on the results of this analysis.

Today, about 56% of the world's population - 4.4 billion people - live in cities. It is
expected that the trend of rapid urban population growth will continue and the urban
population will double by 2050. At this time, almost 7 out of 10 people will live in cities [6].

Along with this expected population growth, more efficient use of infrastructure and
resources becomes necessary, environmental, social and economic sustainability problems
arise, which can be solved by local governments, active involvement of citizens and with
them, through smart cities. Such an approach ensures a high quality of life, reduced
infrastructure costs and rapid economic growth.

According to the model developed in the UN organization’s report "Our Common
Future", development can be sustainable only if it gives equal weight to environmental,
economic, and social aspects, whereby the three dimensions are both closely connected and
mutually interdependent. [7]. According to a number of authors, human society will not
survive in the long term without protecting the environment and making sustainable use of
available resources [8].

These sustainable solutions, characteristic of smart cities, will yield environmental and
social advantages, enhancing the welfare of residents. This is evidenced by the following
realities:

- City dwellers, business representatives, and visitors utilize their smart devices to access
data, information, and services.

- City authorities and service organizations can directly engage with residents and
encourage citizen participation in decision-making processes concerning issues affecting
their quality of life.

» Transportation managers plan road traffic based on public transport needs and forecasts.

* Remote work from homes reduces traffic congestion.

*  Energy-efficient home sensors enable remote monitoring and control of energy usage.

+ Smart cities prioritize renewable energy sources, reducing reliance on fossil fuels and
consequent greenhouse gas emissions.

- Extensive data collection and analysis inform political decisions and urban planning in
smart cities, enabling anticipation of challenges and enhancing resource allocation

efficiency.
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Smart city development plans incorporate green spaces, eco-friendly buildings, and
sustainable urban design principles, fostering a healthier living environment and
biodiversity.

Investment attraction through innovation in clean technology and digital infrastructure,
coupled with the creation of new job opportunities, drives to accelerated economic
growth in smart cities.

Thus, by using new technologies, promoting innovation and deepening cooperation in
the scientific and research field, which includes the successful management of current
environmental and social issues in the background of rapid economic growth, the
quantitative and qualitative growth of smart cities on a global scale is a real way to achieve
the goals set by the United Nations "Agenda 2030". To achieve the Sustainable

Development Goals.
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Smart cities - pathway toward sustainability
Mikiashvili G.
Resume

Keywords: Smart cities, Sustainability, Internet of Things (IoT), Infromation and

Communivcation Technologies (ICT), Intelligent cities.

The article discusses the key factors influencing the operation of smart cities, focusing on
their impact on the quality of life of their population. The article reviews how these cities,
using decisions based on new technologies and databases, contribute to increasing efficiency,

managing resources, minimizing negative environmental impacts and ensuring the
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sustainability of their development. It highlights the importance of resource efficiency,
renewable energy integration, transportation innovation, waste management, data-driven
decision-making, green infrastructure, community engagement, resilience to climate change,
economic growth, and global collaboration. Smart cities use advanced infrastructure and IoT
sensors to optimize resources, prioritize renewable energy, and incorporate intelligent
transportation systems. They also foster citizen participation, adapt to climate change
impacts, stimulate economic growth, and promote global collaboration to address
sustainability challenges.

The article underlines that intelligent cities are urban catalysts of sustainability. By using
new technologies, promoting innovation, and deepening cooperation, they contribute to
successfully managing current environmental and social issues and achieving the sustainable

development goals set by the United Nations Organization's "Agenda 2030".
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1. Introduction

Nowadays, the concept of sustainable development is widely comprehended and followed by
many nations of our planet. Moreover, it has become part of both local and global development
agendas. The 17 sustainable development goals elaborated by the United Nations may best serve as an
illustration indicating the degree of significance of the concept (https://sdgs.un.org/goals). Sustainable
development policies target numerous areas. Actions are focused on current and future challenges to
ensure wise and feasible use of resources by considering societies' current and future needs. Due to
rapid urban growth in most countries globally, the issue of sustainability in the cities and
communities turned out to be an essential part of the stated 17 sustainable development goals. Cities
and overall human settlements can be viewed as multidimensional and representative models that
incorporate numerous issues related to sustainable development. Urban planning, transport systems,
water, sanitation, waste management, disaster risk reduction, access to information, education, and
capacity-building are all relevant issues to sustainable urban development. For these reasons, Chapter
7 of Agenda 21 included the following objectives as priorities: 1) providing adequate shelter for all; 2)
improving human settlements management; 3) promoting sustainable land-use planning and
management; 4) promoting the integrated provision of environmental infrastructure: water,
sanitation, drainage, and solid waste management; 5) promoting sustainable energy and transport
systems in human settlements; 6) promoting human settlements planning and management in
disaster-prone areas; 7) promoting sustainable construction industry activities; and 8) promoting
human resource development and capacity-building for human settlements development.

(https://sdgs.un.org/topics/sustainable-cities-and-human-settlements). However, there are models of

urban development that contradict the principles of sustainable development listed above. The
process of suburban development, widely known as the process of suburbanization, due to its
consequences may be considered as one of those models that compromise the sustainable
development agenda of those communities where they are widely presented. Namely, problems
caused by the process of suburbanization, specifically in the United States may include, but are not
limited to, such issues as increased car dependency, infrastructure fragmentation, and environmental

degradation, all of which contradict sustainability objectives.
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Contemporary scholarly literature offers various descriptions and definitions of the
suburbanization process. It is critical to note that the term “suburbanization” is used in both popular
and academic senses. Unlike its historical significance, today it suggests an escape from the city
(Phelps and Wu, 2011). The most common description of the suburbanization process portrays the
growth of low-density urban patterns, which often occur on the city's outskirts. These types of urban
settlements are frequently referred to as single-family detached housing zones. The fragmented
groups of houses are created because of population migration from the central parts of the city to its
suburbs. An American example of this phenomenon involves a type of land use that segregates
residential, commercial, office, recreational, and industrial zones from one another. This kind of
development led to another type of phenomenon, widely known as urban sprawl. Suburbanization as
a process and urban sprawl (sometimes referred to as suburban sprawl) as its outcome represent the
most common forms of North American standard urban development that disregard historical
precedent and human experience. It is the result of the joint work of architects, engineers, and urban
planners, and in the post-World War II period, it is notably supported by developers (Harris and
Lewis, 1998).While reviewing the many definitions of urban sprawl, Michael Lewin notes that urban
sprawl is found in the suburbs of cities, and it is so dependent on the presence of vehicles that car

ownership is necessary for most families (Lewyn, 2017).

Urban sprawl, stemming from the suburbanization process, has caused such problems as social
segregation, traffic congestion, numerous types of environmental issues, dependence on automobiles,
energy, and economic development-related problems, health and safety difficulties, as well as issues
related to the agricultural activities in the adjacent areas, etc. Urban sprawl is an emblematic concept
reflecting economic uncertainty and social turbulence (Egidi, Cividino, Vinci, Sateriano, and Salvia,
2019). The negative impact of urban sprawl on American cities is a widely known and studied fact.
Thus, it can be stated that in the case of American cities, this urban sprawl is seen as one of the
central problems of cities and metropolitan areas. Specifying the difference between American
suburban development and the so-called traditional urban development model is essential. As
indicated by the events of the past 80 years, suburbanization can be considered a self-destructive

development model compared to the conventional kind of urban development model (Duany, Plater-
Zybek and Speck J, 2010).

This work aims to briefly describe suburban development trends observed during the post-
socialist period in Eastern European cities, intending to identify similarities with the so-called
American model of suburban development. This analysis will help answer whether the type of
suburban development occurring in post-socialist cities is analogous to that in the US and may lead to

similar properties that contradict sustainable development principles.
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2. Suburbanization as a Global Process

Globalization stimulated the circulation of various types of models of urban development
internationally, resulting in both benefits and challenges of different types and scales. The process of
suburbanization could be considered one of these urban development models with a global presence.
Suburbs are now an international phenomenon, not just the specifically American spatial fix (Keil,
2017). However, suburban development patterns observed in different countries may differ not only
in their driving forces acting beyond but also in spatial, social, environmental, and economic
characteristics. For this reason, when discussing the suburbanization process, it is essential to
distinguish the so-called American type of suburban development, sometimes referred to as Anglo
Anglo-Saxon model in the scholarly literature, from other known suburban development models. In
other words, due to its historically shaped nature and multidimensional features, the stated model

differs from various forms of suburbanization taking place in different parts of the world.

To draw a line between various types of suburban development, looking at the critical
differences in driving forces, population composition, and infrastructure access between the two
suburbanization models of US and South American cities is helpful. The American model of
suburbanization implies that suburbs of the towns have single zoning and are being formed due to the
population migration from the central parts of the cities to their suburbs. As for the South American
model of suburbanization, the suburbs are grown at the expense of rural-to-urban population
migration. The difference is also between the socio-economic composition of communities.
Specifically, unlike American suburban settlements, which are mainly populated by households with
middle and/or high income, the South American suburban development model is shaped by low and
very low-income rural populations. In American suburban development, housing tends to be decent
and well-maintained. It has access to municipal utilities and services, while houses in South
American suburbs are illegally built and typically lack access to the basic municipal infrastructure

such as drinking water, gas, electricity, and sewerage.

3. Post-socialist Suburbanization

At the end of the twentieth century, the transition process from a centrally planned to a
market-oriented economy took place in so-called countries of the socialist bloc. Since the collapse of
the communist regimes in Central and Eastern Europe (CEE), cities in the former socialist countries
underwent a dramatic transformation (Sykora and Stanilov, 2014). The transition took place in
Central and Eastern Europe and the New Independent States (NIS) of the Former Soviet Union (FSU).
Various fields influenced changes, and the field of urban planning was no exception. Challenges
generated by the process of transition, particularly those dictated by the principles of a free market
economy, led to new types of needs that required respective changes and, as a result, triggered the

applicable process.
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Suburban residential life became one of such needs generated by the population's desires and
processes taking place in post-socialist societies in Europe and elsewhere in newly independent states.
The development of new residential zones on the outskirts of post-socialist cities was the primary
type of urban development pattern in the post-socialist era. The process was supported by various
factors such as accumulated social choice towards a new kind of housing, changes in legislation (the
process of privatization), the emergence of private construction companies, an increase in car
ownership, and cheaper land outside of the cities. The development of urban real estate markets also
provided an essential contribution to suburban development. The liberalization of prices and rents
was an integral component in developing proper urban real estate markets, while the liberalization of

foreign trade linked those markets with global investment circles (Sykora and Stanilov, 2014).

As a result of the described set of changes, suburbanization of both residential and non-
residential use took place. Figure 1 indicates pre-socialist and post-socialist urban development
directions in the Greater Prague region between 1989 and 2010. As presented below, most of the

residential development takes place in the periphery of the Greater Prague region

Y . ¥y R T == Pre-1990

development

Figure 1. Urban Development in Greater Prague (Czech Republic), 1989-2010. Source:
(Sykora and Stanilov, 2014)

Numerous studies of post-socialist cities have exposed similarities between post-socialist
urban growth patterns and those of western cities. The study of Moscow’s growth in the post-Soviet
years reveals that the suburban territories of its metropolitan region exhibit patterns quite similar to
those observed in the contemporary growth of western metropolitan areas (Brade, Makhrova and

Nefedova, 2014). Figure 2 shows suburban settlement distribution in Moscow’s outskirts.

Another noteworthy feature is the impact of suburban development on existing agricultural
land. In certain cases, despite the rapid growth and development of suburbs, surrounding existing
communities were able to preserve agricultural activities. Despite the continuous expansion of

residential and commercial development in Moscow’s suburban periphery, the region maintains a
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strong agricultural sector, particularly by comparison to other Russian metropolitan regions (Brade,
Makhrova and Nefedova, 2014).
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Figure 2. Distribution of new suburban settlements in Moscow’s (Russia) suburban region.
Based on data from Makhrova, 2006

Figure 3 below shows the suburban development trends taking place in the Thbilisi area. Like
other post-socialist cities, Georgia’s capital experienced rapid urban growth that could be split into
stages. However, due to the difficult times that the country faced during the 1990s (in terms of
political and socio-economic turbulence derived because of civil war), compared to CEE countries,
changes related to urban development took at least a decade. The first phase of urban development
took place within the urban center mainly represented by housing supply mixed with retail mixed-
use supply. As for the non-residential use development, there is very little development related to
industrial use; however, new commercial functions similar to CEE cities were built along the major
transportation routes in the peripheries of Tbilisi. The second stage of development included
suburban development similar to the CEE countries was determined by the changes in social and

economic lives, legislation, decentralization process and privatization of land.

It is essential to summarize the common features associated with suburbanization and urban
sprawl in post-socialist cities. One noteworthy feature shared by various post-socialist cities is the
predominant residential use, which is a major component of suburban development. Moreover, most
housing units built in suburban areas during the post-socialist period consisted of single-family
detached houses. Although there is evidence of rural-to-urban migration outside central parts of
cities, the inhabitants of new suburban residential developments mainly represent middle or high-

income households. The role of the automobile has grown alongside the rapid growth in car
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ownership, which is evident in circulation patterns. Since most inhabitants of new suburban areas
still work in the cities, traffic congestion is noticeable during active daily trips to and from the
suburbs. Another noteworthy aspect is the spread of retail, offices, and industrial uses in fragmented

patterns.

Due to the decentralization of power as part of the reform, the suburbanization process is
accepted as a regular component of urban development that comes with a market-driven economy.
This is a significant reason explaining why local governments in most post-socialist cities were
unprepared to foresee and mitigate risks associated with suburbanization and the discontent

accompanying the process of urban sprawl.

The negative impact on existing agricultural activities around studied cities could be viewed
as one of the characteristics accompanying suburban development. Overuse of resources and, in
certain cases (as seen in Tbilisi, Georgia), newly developed suburban housing units lack access to
some types of municipal infrastructure (such as water supply and sewage) and services (fire
departments, hospitals, schools, and kindergartens). The suburban growth of post-socialist cities also
has a significant negative impact on the environment, which is expressed by (a) pollution of air,
water, and soil, (b) overuse of natural resources such as water and energy, and (c) a negative effect on

the natural balance of flora and fauna.
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Figure 3. Distribution of new suburban settlements in Tbilisi (Georgia) suburban region 2006-
2024. Source: Author
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4. Conclusions

In this article, an attempt was made to reveal the important qualities and properties of the
process of suburbanization and accompanying suburban sprawl in post-socialist cities of CEE
countries (such as the Czech Republic) and FSU (such as Georgia and Russia). Analysis and findings
served the purpose of this article and to answer whether the type of suburban development occurring
in post-socialist cities is analogous to that in the US and may lead to similar properties that contradict

sustainable development principles.

Analysis reveals that suburbanization has emerged as a predominant form of urban
development in post-socialist cities, shaping new urban patterns. Suburban sprawl and its associated
consequences present a significant challenge for these cities' urban landscapes. While the zoning
regulations governing these suburban areas may differ from the American model, the problems

arising from suburban development exhibit similarities to those observed in the United States.

However, it is essential to recognize the distinct historical trajectories and contextual factors
influencing wurban development in post-socialist cities. While parallels with American
suburbanization exist, further research is necessary to understand the unique challenges and
opportunities presented by suburbanization in post-socialist contexts. Moreover, accumulating
knowledge on urban sprawl and its impacts necessitates the development of tailored mitigative

measures for these cities.

In conclusion, it could be stated that due to the similarities between the post-socialist
suburbanization process and American suburban development, the process of suburbanization taking
place in post-socialist metropolitan areas contains features that contradict the concept of sustainable
development. Therefore, addressing these challenges requires a nuanced understanding of the local

context and formulating targeted policies to promote more sustainable urban futures.
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Resume

Suburbanization, as a process, and suburban sprawl, as its accompanying effect, now represent the
predominant form of urban development in the United States. Despite its organized nature and long-
standing history, this form of urban expansion is widely acknowledged as a primary cause of various

challenges and difficulties, leading to unsustainable urban patterns.

Despite efforts to mitigate these adverse consequences and numerous attempts to address the
challenges or transition to more sustainable processes, suburbanization and suburban sprawl remain
central and critical issues faced by metropolitan areas and cities in the United States. Furthermore,

the concept of the American model of suburbanization has gained traction beyond the nation's
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borders, with its influence extending globally. Academic studies in urban planning have revealed the
presence of this model not only in North and South America but also in Australia, various African

and Asian countries, and even European cities.

The objective of this article is to examine the defining characteristics of suburbanization and urban
sprawl in America and explore potential similarities with suburban development models observed in

post-socialist European cities.

It is important to underscore several conditions that make the study of this urban development model
particularly relevant for Georgia. Like other post-socialist countries, Georgia is undergoing a
transition, and since the early 2000s, there has been observable urban development on the outskirts
of Thbilisi, which has accelerated significantly in the last decade. Given these circumstances,
examining and understanding the elements, advantages, and drawbacks of the so-called American
model of suburbanization observed in post-socialist European cities is deemed crucial. Such analysis
can help (a) identify potential challenges in Georgian urban areas and (b) devise effective measures to

address them in a timely and efficient manner.
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Introduction

Modern architecture and construction industry actively use glass fiber
reinforced concrete (GFRC) products. This material was created for the production of
facade cladding elements, since the use of traditional materials in the facades of high-
rise buildings makes the building heavier, which in turn requires a very large and
expensive foundation. Glass fiber concrete composite materials have been gaining
relevance all over the world since the end of the 20th century, and its popularity and
scope of use have gradually increased in Georgia over the past decade.

Nowadays, glass fiber reinforced concrete composite material is increasingly
used in the field of modern construction. Therefore, the aim of the research was the
structural optimization of concrete reinforcements reinforced with glass fiber textiles
based on the study of the physical-mechanical properties of the mentioned material.
Since in the case of glass fiber reinforced concrete, panels covering an external facade
experience bending load under the influence of wind, bending test is especially

relevant for the mentioned composite structure.
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Technological Part

Modern construction industry actively uses glass fiber reinforced concrete
composite material (GFRC) — glass fiber reinforced concrete metal frame panels, which
are used for facade cladding. When using GFRC panels, compared to traditional
ferroconcrete panels, it is possible to significantly reduce the mass of the panels at the
expense of their thickness. It is important to mention that the frame of the building is
made of ferroconcrete, and the facade is covered with glass fiber concrete panels
according to the principle of a ventilated facade. It is also possible to cover internal
walls, columns and various interior components with glass fiber concrete panels.

The glass fiber reinforcement used in a GFRC panel is the basis of its structural
strength. The alkali-resistant glass fiber acts on the load, while the concrete matrix
holds the fibers together and distributes the load across them. The high glass fiber
content results in the high flexural strength of GFRC panels [1].

In recent years, textile reinforced concrete (TRC) has emerged as a new
composite material with very high performance properties. In this material, the
reinforcement is a high-strength, non-corrosive textile fabric. Textile reinforcement
significantly improves the mechanical characteristics of the concrete matrix under
static and dynamic loading conditions and gives the structure high flexural strength,
durability, flexibility, energy absorption capacity and resistance to environmental
factors. Variations in fabric production methods allow control of fabric and yarn
geometry, as well as glass fiber curl. Also, threads with different properties and
characteristics can be used in fabric. A sample of textile reinforced concrete is shown in

Fig. 1.[2], [3].
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Fig. 1. A sample of textile reinforced concrete

As part of the research work on structural optimization of concrete
reinforcements reinforced with glass fiber textiles, the samples were produced using a
new, optimized technological method, which involves the use of glass fiber textiles
together with short glass fiber for reinforcement, therefore this method represents a

kind of hybrid technology. A sample of glass fiber textile fabric is shown in Fig. 2.

7
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Fig. 2. Glass fiber textile fabric

In this case, a premix is prepared, the main components of which are: sand,
cement, microsilica, hyperplasticizer, water and alkali-resistant, short glass fiber with
up to 20% zirconium oxide (ZrO:2) content. The glass fiber content in the premix does
not exceed 2%, but the lower percentage content is compensated by means of glass
fiber mesh or meshes. By varying the density of the mesh, the specific share of the glass

fiber increases.
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The hybrid technology of using glass fiber textile and short glass fiber was
developed by “Fibrobet LTD” and the test samples were produced in the company as
well. The tests were conducted at the aviation factory “ATC Aero-Structure
Technologies - Cyclone” materials testing laboratory. For each experiment, a
panel/board was made from which the test specimens were cut. The samples were
tested after 28 days of drying. For different panels, the density of the used glass fiber

mesh layer per unit area was different.

Description of the Experiment

According to the ASTM C947 standard, 6 specimens are usually used for the
four-point bending test three of which are tested with the mould facing up and the
other three specimens with the mould facing down. However, within the framework of
the experiment, it is possible to test a different number of samples [4]. It is worth
noting that all samples were tested with the aforementioned device configuration. In
particular, the distance between the lower supports was 200 mm. The distance between
the upper load-bearing slabs is one-third of the distance between the lower supports, or
about 66.7 mm. For the bottom supports and top loading slabs, the radius is 5 mm and
their length is 7 cm. Also, for almost all samples, additional steel slabs were used,
having the corresponding depth and length of the supports and load-bearing slabs. Fig.

3. shows the arrangement of devices during the course of the test.
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Fig. 3. Arrangement of devices during the bending test

The First Experiment

At the first stage of the experiment, 6 samples were tested and the
recommendations of the ASTM C947 standard were followed - 3 samples with the
mold facing upward and 3 samples with the mold facing downward [4]. Four layers of
glass fiber textiles were used in the tested samples. The first layer was a short glass fiber
fabric ("Mat"), and the next three layers were glass fiber textile mesh. The location of
the glass fiber textile mesh layer and the distribution of glass fiber mass per unit area in

the textile mesh are given in Table 1.

Table 1. Reinforcement Description of the First Experiment Samples

The location of the glass fiber mesh layer | Glass fiber textile mesh layer mass
in order, from the mold side to the rough | per unit area, g/m?
side of the sample

I 160
II 160
I 160

The Second Experiment
Four layers of glass fiber textile were used in the tested samples. The first layer

was a short glass fiber fabric (English "Mat"), while the next three layers were glass
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fiber textile mesh. The location of the glass fiber textile mesh layer in the samples and
the distribution of glass fiber mass per unit area in the textile mesh are given in Table

2.

Table [2] Reinforcement Description of the Second Experiment Samples

The location of the glass fiber mesh layer | Glass fiber textile mesh layer mass
in order, from the mold side to the rough | per unit area, g/m?

side of the sample

I 220
II 145
11 300
The Third Experiment

Six concrete matrix samples reinforced only with short glass fiber were tested in
the third experiment. Dimensions of the samples were the same as in the previous

experiments. The results of the three experiments are presented in Fig. 4. for

comparison.
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Summary Results

The lowest value of flexural strength was obtained in the third experiment,
where the samples had only short glass fiber reinforcement and the specific mass
fraction of glass fiber was 2%. As seen from Fig. 4., the flexural strength value is
improved in the first experiment, where one layer of short glass fiber fabric and three
textile meshes were used, with the same glass fiber specific mass per unit area of 160
g/m?. The best result was obtained in the second experiment, which is due to the
optimisation of the reinforcements. In particular, after the reinforcement layer of the
short glass fiber fabric placed on the side of the mold, a glass fiber textile with a higher
glass fiber density of 220 g/m? was used as a layer instead of the 160 g/m? textile, which
improved the flexural strength of the specimens when tested from the side of the mold.
For the middle textile layer, the glass fiber specific mass is less than 160 g/m? and is 145
g/m?, and in the case of the textile layer on the rough side of the samples, the specific
glass fiber mass is increased to 300 g/m?, which significantly increased the flexural
strength even when tesing with the rough side up. Ultimately, based on the above-
mentioned change, the glass fiber content of the samples, made for experiment II 57,
was increased only by 0.62% compared to the samples of experiment I, but the results
show that a small change significantly improved the most important parameter of
mechanical properties. Also, it should be noted that in the samples showing the highest
results, the specific mass fraction of glass fiber did not exceed the maximum optimal

specific mass fraction limit of 5%, recommended by the references.

Conclusions

1. The use of textiles with equal density significantly increased the flexural strength
compared to composite concrete reinforced with short glass fiber only.

2. On the basis of the conducted experimental work, it was determined that by varying the

density of the reinforcing textile, with a slight increase in the specific fraction of the glass
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fiber, it is possible to obtain an optimally-structured composite, in which the flexural

strength is sharply increased and the material becomes uniform when tested on both sides.

Fig. 5. Building of Medical Hospital, 5 Chavchavadze Str., Tbilisi, Georgia
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Resume

“FIBROBET” LLC, a leading producer of glass fiber reinforced concrete in the Georgian
market, collaborated with Georgian Technical University to manufacture and test samples of
glass fiber reinforced composite concrete. Various types of reinforcements were used in the
samples prepared for the four-point bending test. Specifically, the arrangement of textile
reinforcements of different densities was altered in the experiments to account for the
distribution of bending load forces. A methodology for examination was developed, and the
samples were tested accordingly. In each case, a relationship between the density of the glass
fiber textile, its structural placement, and flexural strength was established. Consequently,

the optimal structure was selected from the tested samples.
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Guria resort farm
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Gelashvili sh.

Resume

The article discusses the resort potential of Guria, which occupies an important place in the
economy of Guria, mainly, they belong to the category of self-employed. Modernization and

development of resort areas is considered as the most important priority task for the region.
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Introduction

In the current era, there is an increasing focus on sustainable development, driving various
sectors of the economy to adopt environmentally friendly practices. In Georgia, tourism is a
key area experiencing rapid growth, and it's increasingly aligning with sustainability
principles. As the tourism sector expands each year, it's crucial to ensure that growth is
sustainable, addressing modern challenges effectively. A significant aspect of this effort is
managing heritage sites sustainably. My research is aimed to highlight the importance of
refurbishing historical sites, like architectural landmarks or abandoned complexes, using
sustainable approaches. By doing so, we can not only preserve cultural heritage but also
stimulate tourism, promote circular economy concepts, and create a more sustainable
environment. To illustrate this, research focuses on the adaptive reuse of Bath number 8th in
the Tskaltubo balneological resort, while mindful of the substantial 40% annual CO2

emissions attributed to building stock.

The globally increasing pace and interest in medical tourism have made it imperative to

renew, modernize, and enhance the energy efficiency of balneological resorts in the country.

The town-resort Tskaltubo, a unique administrative center of the self-governing Tskaltubo
municipality in the central region of historical Imereti, is known for its picturesque location.
Nestled within the valleys of the Rioni and Gubisskali rivers, it shares borders with Kutaisi to
the east, Samtredia and Khoni to the west, Tsageri and Ambrolauri to the north, and
Baghdadi and Van to the south. Encompassing an area of 700.1 km2, the municipality's
primary river is the Rioni, along with its tributaries Tskaltubostskal and Gubistskali.
Additionally, Tavshava Lake is situated within the municipality's territory. Tskaltubo boasts
an artificially created "cold lake" within the city. Positioned at the convergence of
subtropical and mid-latitude climatic zones, Tskaltubo experiences a predominantly
subtropical climate. The average annual temperature stands at 14.6°C, with January being the

coldest month at 5.3°C and August the warmest at 23.8°C. The frequency of precipitation is
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influenced by the proximity to the Black Sea and the rugged terrain of the surrounding

mountains.

In Georgia, Tskaltubo contends with several local and international rivals in the
balneological resort sphere, including coastal havens like Tsaishi-menji and Kobuleti-Ureki,
alongside mountain retreats such as Borjomi, Sairme Usira, and Shovi. Leveraging its strategic
positioning, robust transportation infrastructure, expansive sanatorium inventory, and
distinctive mineral waters, Tskaltubo emerges as a frontrunner among its domestic
competitors. Moreover, it holds its ground against esteemed European counterparts like
Karlovy Vary and Teplice in the Czech Republic, Yakhimov in Hungary, Swinoujscie,
Kamen Homerski, and Kolobrzeg in Poland, as well as Baden-Baden and Wiesbaden in

Germany, Vichy in France, and Bath in Great Britain.

The design project emphasizes the criticality of repurposing thermal bath, integrating
supplementary functionalities into the project site, and fostering sustainability prospects.
Through innovative design strategies, project aims to transform the thermal bath into a
multifaceted hub, not only preserving its historical significance but also enhancing its utility
for modern needs. By incorporating elements that promote environmental stewardship and
resource efficiency, design seeks to maximize the sustainable potential of the site. The project
comprises three distinct yet harmonious buildings, each contributing to the unity and
complexity of the site. These include the primary thermal bath, the inviting Caffe
Eucalyptus, and the Meditation Centre. Together, they form an integrated environment that
fosters diverse experiences while maintaining a cohesive architectural identity. This
synthesis of structures not only enriches the functionality of the site but also enhances its
aesthetic appeal, offering visitors a compelling blend of relaxation, rejuvenation, and

reflection within a sustainable framework.

Thermal bath number 8% was constructed in 1958 in Tskaltubo Balneology Resort by
architect Joseb Zaalishvili and constructors D. Kajaia and N. Meskhi. The building features
an innovative design. It marks the first use in Georgia of a substantial 42-ton domed roof
constructed from reinforced concrete elements. With a total of four entrances two for
women and two for men—the facility includes dedicated spaces in each entrance for showers

and two flower-shaped baths, accommodating a total of 28 persons.

Unfortunately, the building now is abandoned and in bad condition, even the old paper
works and drawings are lost, throughout that research included site visit and generating

existing drawings.
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Design Decisions For Bath #8

Transforming from a basic bath facility, the redesigned Thermal Bath #8 in Tskaltubo now
encompasses various functions to cater to diverse needs. The architectural design of the
building allows for the creation of additional spaces, such as galleries, where cultural
activities can be hosted. This approach aims to make the building more accessible to the
community, a pivotal aspect in revitalizing an old structure. In addition to its cultural
significance, a section between the two entrances is designated as a public swimming pool,

which will also serve as an ice-skating rink during the winter months.

The facade of the building has been modified to align with its functionality and structural
condition. A metal and glass dome, supported by an external metal structure, has been added
to the roof. Additionally, a mobile metal mesh facade has been installed for the galleries,
allowing for flexible adjustments to its shape. Renewed entrances feature glass brick fagades
integrated with micro solar panels, enabling the generation of electricity. Furthermore, the
roofing system has been designed with photovoltaic shingles to further enhance electricity

generation capabilities

In addition to these facade and roofing enhancements, the design incorporates various other
sustainable features. Through my research, it was found that the primary functional issue of
the original building, when operational, was excessive moisture. This posed significant
challenges for both staff and customers. In response, Biomimicry principles were employed
as a problem-solving approach. The research focused on identifying natural mechanisms by
which plants or other organisms extract water from the air, to integrate such features into
the design. Lomatia polymorpha and Darkling beetles emerged as ideal examples for

theoretical applications.

Lomatia polymorpha, commonly known as the King's Lomatia or King Billy Pine, exhibits
remarkable environmental adaptations that make it an ideal model for addressing the
moisture issues in the building design. This species is native to Tasmania's wet, montane
forests, where it thrives despite the high moisture levels in the air. The plant's leaves possess
specialized structures, such as dense hairs and waxy coatings, that enable them to capture
moisture from the air through condensation efficiently. By mimicking these structures in the
building's design, it becomes possible to harness moisture from the air and mitigate the

challenges posed by excessive vapor.

Similarly, darkling beetles, belonging to the family Tenebrionidae, have evolved unique

mechanisms to survive in arid environments where water scarcity is a constant challenge.
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Some species of Darkling beetles have specialized adaptations in their exoskeletons that allow
them to collect and channel moisture towards their mouths for consumption. By studying
these beetles' intricate structures and behaviors, designers can draw inspiration for
developing innovative solutions to moisture management within the building. Integrating
biomimetic designs based on the adaptations of Lomatia polymorpha and Darkling beetles
can offer sustainable and effective approaches to addressing moisture-related issues in

architectural contexts.

The project is also outstanding because of its ability to use its own natural resource - thermal
water. The bath is supplied with water at a constant temperature of 39 degrees Celsius using
the temperature of the exposed water; the temperature is taken from the water through the
heat exchanger. As a result, thermal energy will be generated and used to heat domestic

water.

Collecting water from Vapor

Eectricity Generation

With a halp of biomimicry project suggests new optionts to collect
water

4. Glass Brick wall with integrated 5.Glass Brick wall with integrated
photovoltaic panels photovoltaic panels

] =)
Bl
| b Rl
C lslals ki

1.Lomatia Polymorpha 2.Darkling beetle

= Hidrophilic structure
frichomes

i i

Figure 1. Meditation center

Just as a balneological bath promotes physical health, a Meditation Center serves as a haven
for mental well-being. The centerpiece of the Meditation Center lies underground, requiring
visitors to descend into the earth to reach the main hall where Yoga and meditation
masterclasses take place. Along the underground walls, there is an exhibition of roots
symbolizing the unconscious mind, complementing the conscious mind represented by the
"tree." As visitors descend, they find themselves enveloped in tranquil meditation chambers

adorned with these symbolic roots, providing a tangible connection to the subconscious
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realm. This serene sanctuary encourages introspection, inviting individuals to delve into the
intertwined interplay between conscious and unconscious realms within the nurturing

embrace of nature's consciousness.

Cafe Eucalyptus

Caffe Eucalyptus is a meticulously designed café situated adjacent to a thermal bath, offering
visitors a serene environment to relax before and after indulging in thermal bath procedures,
accompanied by delightful meals. The café is thoughtfully divided into two blocks, with a
pathway gracefully connecting them. Its architectural essence seamlessly integrates with the
surrounding landscape, highlighted by an iconic green roof that fosters an elevated public
space experience. The design concept of Caffe Eucalyptus is deeply rooted in the historical
narrative of its location. The facade material, Roasted Eucalyptus wood siding, serves as a
symbolic homage to the Eucalyptus tree originally planted to reclaim and drain a swamp
within the park's territory. This material choice not only embodies the spirit of renewal and
transformation but also resonates with the café's name, evoking a sense of natural connection

and rejuvenation.

The adaptive reuse of historical sites holds immense potential for sustainable development,
cultural preservation, and economic revitalization. Through the transformation of Thermal
Bath #8 in Tskaltubo, this project exemplifies the synergy between heritage conservation and
modern functionality. By integrating sustainable design principles and innovative solutions,
such as biomimicry-inspired moisture management and renewable energy utilization, the
project not only preserves the architectural heritage but also addresses contemporary
challenges. Moreover, including complementary facilities like the Meditation Center and
Cafe Eucalyptus enhances the site's appeal and usability, fostering a holistic experience for
visitors. This endeavor showcases the transformative power of adaptive reuse in promoting

sustainability and resilience in the tourism sector
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Figure 4. Meditation Center
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Figure 3. visualization
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Resume

The article "Adaptation and Rehabilitation of Tskaltubo Thermal Bath #8" explores the
principles of sustainable renovation, rehabilitation, and adaptation of the thermal bath in
Tskaltubo. The project revitalizes a building and environment of historical and cultural value
using innovative design strategies and biomimicry-inspired solutions. The article discusses
the importance of protecting and renovating community baths to maintain the resort's
vitality and encourage sustainable tourism. It also clearly outlines the significance of
sustainable architectural solutions to realize the building's full potential. Based on the
research, the article justifies rehabilitating the existing building and adding new structures,
such as a meditation center and a catering facility, making the complex functionally and
ideologically unified. The article explores the adaptive reuse of Thermal Bath #8 in
Tskaltubo, Georgia, as a model for sustainable development and heritage preservation.
Through innovative design strategies and biomimicry-inspired solutions, the project aims to

revitalize the historical site while addressing contemporary sustainability challenges.

103



»30{ol 6533900l ggmdgEGmomemo gm®dols 3608369¢rmds 309690 Mdsdo*

Jmdmensdg b.

@I H2556¢H0

504039 GHMOM 36:mgdGHBg 3985mds 0fygds dofjols 653390l dgufsgerom. dofjols
65330000 Mbs oymb  M90LEHMOMGOMEO S  0IBEHOBOEFOMIOMIL  OHMYMO3
b53MEYds, 0dolbsmgol MHMI dslBg Tglodwrgdgo ogml dglszmmGol  bLyMzowom
d99690md0L Fodmgds.

AIO0GHMM09g00L  Lo3MMMGOGOI©  ©IYMBOL  BsdMoegds MOl Fomo  SHMIZS o
3960339000 365830y M53090000 Fsm0 MJROLEHMSE0S. U MJROLEHMOMGdIMOo Bs339009d0
960056Md5d0 Jdbols 33563 gdl, 3BgdL, MBbgdL, oLbEGdgdL, Josdgdl. omommgre
dofjol  6533900Bg  FoboFgdMwo  Lo3eILEGHMM  3MmEom  dglodgdgeos oo
0©096&0x8030MY05 S GgLsdToLO LsFOMHM 0bRMEOTs300l Jowgds.

93000OM©  ILIBWPIMWO  BHYOOGHMM0JO0L 5533000905  ©IYMBoL  Y39eoHY
33OHMBOMPOMWO 5 OBIOMIGdMo  3M0dBHo3Mwo  dmEgwo  EMmdIbMwo
©5293350900L5 5OOL B5EOLYOMO 2930, Loog JMPgdo gMMBbgOL 3390096 s Jdbosb

do@L.
050LYOM0 492350900L MO0 MIBPIYMEOEO Fobsl0sMYOJE0s BA0MO 45533900 S
MOOMYMbIOHo  4gmdgBHeos,  MmIgwos byl MHgmdl  Fo®E0g  IMIMOMAS.

39™39G®05 byl MHymdL MmOH0gbEoEosl s 3Bol dogdsls, slggg bdoMo 4583390900
bgloy®mgeros do63mEol  s®Bg30Lm30lL  LolvM3ger 80O YdsdEy 30M30M

dolsbigEgEs.

d39e M@ddo dofjols goBma30L doOL g9addol dgomEL 9hHimgdm©s 39bGMM0S30s.

050LYOM0 49235(905 MIMOWEYdS 6FH0IMEO bsbsdo s 90yMA godmBbEs FMOZ5w

3M0GHO530; BMY0IJOHDO SOMIME0 )TN GOMO Joewsgo 589bs sbgmo 39a39dols
3990g9gb9d000 06Mgmol 3mbE0bgbE bY.

104



L®. 1 ¢dggergbo Jogrogo doegdo ((©wg3s6owo myddymo)

mOOMYMBsMHO 3501 39335, OGO LIV MOMHBBMWO IFJRTIMIOOL GO~
90 439w9DY 293M39gdo Bobgs MIMOLEIdS 9BGH03MO bsbsdo. Jmhgdo 033900900
9O»Isbgmmsb LimGo JMmbom, Mol 9gyos3 0Jdbgds 0509, MMIgEoE 99 ds
Jm9Bgdolsb,  godBoMmgdoLSD, deM39d0LY6, FMgbYOOLYD, 35639d0LYsL s Lbgs
MMd6MEo LogmE)gdoLiYsb.

909bgo35© 0d0ls, GMI 05Ol 0Ys SMBYGOIMDdES JobMH LoBMYSMJdsTo o
Joodagadodgdsdo, ol o ogm 2o3M3Egwgdero B39bL fowmen®osbzsdg dgbmoyg
bo3mbgdg.  ™vaEs, 356  Bge-bgws  dmo3mzs  M3065GHILMMds 3030 sTML
dowgogol ( dg. §f. 498-408 () doerolbdgzom, GMmIgerdss 53 Rm®dol dglodsdols
529335 O 25553933565 FM535¢00 dgMI6O Joarsdo.

Joaodgdols  MgBHgbmds,  OMIWIOLs3 99300 JugGo  4gads,  IMIEOBIMGMBL
9393350900090, HMIgLss LOEdzws© 3L HobsbFIG gosHBMIdMo MMHJBYWO
©0Bs0bols bodmdo.

MOOMPMBIMOHO 390MTGEHM0s MBOM bJoM0s Joenodgddo, Lsog J0MOMIIE dMEYJWO
9095305, 3o SO FH030L g9daMgds goboaol (330w gdadLYE, MomS IMgeyML

105



Lbgoolbgs 500w gdl  dm0sbo  WsbBsxEJdom. 9®I3E30900 819Y3) Fgodagds
393039 IL 0MNMIMWO Jogrsgdol bbgs B39E30R03296 Fsbsliosmgdmgdby, HMaMMO3ss

0m30L  J390965gmxzgdo 96 XM3900, Bs0©®Bs390Mw0  3Mmb9gdo, ©OsMbsMO
BmEgd0 s bbgs.

2R MJOM-doOLIOM0 29309005 BIOMMEO MO 2odmygbgdmero  doganl
dbmgzomdo,  {obsbfo® 9335090 Joawsdgdol bgbgdy  s30ws©
d9L59h69305 BHIOOGHMM0GBOL 335MIEIIMHO OOIYMGAS.

doMbgarmbs (9u3s69000) s9bo (bLodg@AbgoO) 39¢00 (365Do0s)
L. 2

3190 293356905 993L LORIZWSE Jowod B, MMIOL RJRTIMGOOL 3Mb3IBREOS
6030 60 3mensd9d 99008535 O LIV BMOL HBgEbgODY3 s©30o Tglsdhbgzos

0bLHO 455D M0 GO0 39a30L 3350:

106



N - W
X . _<y
o5

L3
A
o

L. 4 Moo (Lodomngzgwm)

03039 G030L, MXOIMWO 2930560905 543 Bogdzws d500MAL, Jowrsdol dzgew
Bofoenls:

nan

Wy = ; -
2 l‘-ﬂr- » | LEATYMA

vl g
. ¢ >
= N
B
A \’\“t' .
=\
e
. . Ve
“\': “w

byE. 5

BO30L3005 Joesdgddo  AobLOMMMGO0m JoMo “0MTFomdl”  sligmo  g9gadeMgdol
393900  9839dBH0, MoPb Bz OHMaMOE 3690MH030 LsbE3zsMO,  0dwggzs
M609b@O300L,  OHMI  gobgLobM3zMmm  ZoMOguE  JMBsBg 3dMIMOMdm 0
3osOmOMdMEbBg. bdoMos dg8mbzgzs mEs MEbm Joawsddo Bobven 30H0EHMEMmIOL FoGm o
J9hgdol  goMBgzs 5yl  “gzgws  gOHmTsbgol  3gogl”, ™wMAEe  Yz9wash  Loogs
35000963 0x30300909w0  Ubgs 603bgdo MOl Joesdgddo, MmOOBESE0s 2o dom
do6GH030o.

WX OJOM0, 39MIYGHO0ME0 G030 392856M9d0L 130M5EJuMdOL LoB3gbgds 1939
50L60b65305 Bovy 0mE30L, Bsb63g@9bol 1811 ferol H93mblEMmdgool 3Gmgd@o.

107



990056090030l 33900 s M93mbLEHMMJ300L 4gado:

== .

== £

== ==0
o

L5

EEES
===

]

,___
=
=
===
(=
=

Sboero 53bG gm0 bow omézo
L. 6

596530 LBOMYJOOL QoM B5EOLYIOO 29doMgdol dEwomlo ML sliggg IMms30
Jmbgdols  LobBHYFsG0BsEgos. 6533900930l  oygmxzs  LoLEYsGHOBsEGoOm,  0dE93s
bodv)ogdsls G MdMms30 Jmbgds ogmlb dmdzgmwo doMmmdom BsGBmdo, GmIgubys

39bLOBEZOME0s (gbgdo.

Logomggemmdo  dmgddgo  2965896056900L Fglgdo G0l LMo  JmMHqdMEo
050LYOM0 FH030L 335MESMMM0 49ad5M900L dofjol bs339m9gdDg s dofjob bszzgmgdol
5653939 BHM0Mo  BMmMIGO0m, MLoLEHIIM MJROLEHME0JO0L T9JRd© LoddgbgdEMm
36395930 3000505 HobsbfoMo 3MMABMBOMGdIOL Qo619Ty.

930996580 9mgdgo 4565896056900l Folgdo dmerm  smfergmol  2sbdsgermdsdo
0©YOIWMMOE  9Magds  IBMEm©  LHMmObsbmgbs  MgaolGHMoMmgdme 65339090,
HMIwgdoE 9M0056Mdsdo Jdbols gBHgdl IOl dmdagmee 339MEGHEGIL. LodsgswommE
dmyzsboos  Jgbmdgdol 4obmagligdol figgdo  doxbols bsbgdols s w3565 9Hmb
(330, BOOE 339MGHOL w5 bofowro MBS (350090, 2597356900, Lsd)BMdM
dox6900 @305 080l BobgO30m YY) Mo AIbMO3LYds 5g3L Bofiol b5339L J1BgdM6
9005Mmmgdsdo s 53 bdgdsg Homdmmaqbowo yzgws dofiols bBs3z9m0 93359mB0Egdl
Logo®mzgermdo dmddg 2965896056900L {glgdl. mwdas, o dofiols 55339000, Hmam®3
1539 gOOL 25dox3b6s @S iYMGBS Fmbgds, dofiols 6533900900 FooEgdL Lb3935M
RMEOIGOL. SHOL 35MRO3L 39565 JHBMUS S Boxbol BMbOL OE3> s Fob5dgb0sbgds3
396 046905 0bgmPO OMAMO 3 S0YIATs.

108



LbyE. 7

S19m039 G030l 339MGHEYd0  335d3L  “PoMBM-3933000” ©3JAFOWO OO oIl
A9IO0GHMM05D9 Lo 339M G0 6533900900 29335HMT0YMHOE 0YM OYMBOO,

b6. 8

093 99 65330009000 29900056930l ogmGBol 96 3MmbBoYMMI300L  (33EP0EgdoL
09000bgg35d0  (Mbog 96O  9M9RMoMmgOL  396mbo)  g9b6589b0sbgds bmy  339MESTo
930OOMS, DML 65300935, s BMY F9gdnbgzg35d0 30090 LEOMEPOSE SMZOLYOVCP
33905 0, ®MI 5O 0gml IEMEO 3965896056930l bobgdo.

“BoLEGH9IM MJoLEHME0O00L 89099 F0MIOME0 MBbYOOL Bg3MI0 FoPIWOMO 43593
0000oldo, HMIEgd03 39656506 153956MbIEId™™ BsMBRMT0 396 99(3935. BoPIWOMS®
bMRgE0 OAOL BHYMHOGHME0S:

109



by, 9

59 gmEMBY 65090, O™MI [HoboslfaMo ©g9gad3s BHIMOEGHMMOSL 56 Jmbos. Bs339009d0
13MBES6MM5©, BoFOMMGOOLHAGOO SOOL OIYMBOEIO S 3653960569353 90I6MBIBGY.
303969 Loghom 3963000 gdso gHbmL, doxbol s bbgs 2565896056930l bsbgodol
533>  30MMB0MOS @S 39bmbol o330l Fgdmbgzgzsdo  9385gmzogdl  Fbmerm
3M63609@ dofjol b5339mb, B3 396 089905390L 3350 GHIDY.  TgLodsdobs 300900
305x5b6LO® BoEbM3zMYdGE 2o69dMU.

390dgds  508mBbgl 0y, MM MOI396IWo 503560 @O BIbRIMS TJOMdEOL
396mbogMds sboends 399690 md5d oydmbs.

15989690 m  396MmbIYdMBdTo 39300 LoyMMH®Id™M 60sblos, MHMIgeoi Jabol
35LH MO 39630056905l ILIbEGIM BgPHOEHMO09dDY, mmd3s Jofols 653390l BmEIs
5oL 0l 53Mmb350 F9gOEGowo, MHMIgEog doblsbL3MI3L MMYME F90dwgds MMdb
Jumz0@do 550 Jgbmdols gobmsgligds.

dofjol 65339000L LBoB3MGO0 OOl M3IMIEEHWMO F0MMdOMO Tsbogs, MHMIYELSE
M350 396 503043590, m19d3s AsbDg FMMAGOME0  F96MmdI-b549dMdgd00 Bomgeos
™I 65339009000 M930LEHO309L FoMYds g0 LoLEgdoGHoBs0s.

56 5MHOL HE0EGOI0 Y39ed ILIBEGDS 0YML MY MG 499050 Mg 39O,
0d3s bbgs GHodol 39335090909 ©9330603900m53 890dwgds 00g35L MM LmMo

39m39GHM0Mwo  GmOMIJdo  sOOL 439y  FoMEGH030 FmMTs  dofioll 65339009000
Sb5mM30L90s@. dgLodegdgwos  39gMIgEHMomEo gm®mIol dofjol 65339mgdo  Lbgos
Jumgodo ogml Imgggeo, 0das dofiol 65339008 BM®Bs 0dErgmEgly Lodwmoemgdals
0565056 30039030 gob30mMgL 3mb3MYEHWMWOo 335OGHWoO.

110



3DOo  BHIO0GHMM0900L  5mM30LgdoLOL  dB0IZbgrmgzsbos YOOl Bgwogzsob,
300d5@0b, 0bbmszools s Lb3gs  3693M030  306HMBYOOL  gomzscolifobgdom
053930568 6533900900 0bg, GM3 FsM30L  9OHMBsoMo  1s8Tgbgdwm  3oMHMdYBOL
290035¢0Lfobgdom  dmbEIl  MsbsdIG  306HMdJdT0  LETMIsZM  AIBZOMIMYDS.
©9356gwo  dofioll 6533900900L  Lo3MMMGdOL  3M0MMHOGHIGHOM  IMYFOLEGHMOMYdS
of1393L Bb35ob3s BMAoL s FMMToL 6533900930l 9O 3350 do dmd3939L, OHMEs 53
3390FGolmzol  80603Fgdme  Bmbsdo  dmddggdl  9MmM0s0039  LETIgbgde™
30980309630, 653 ©8M30gdMYmos 6533900Bg ©ILLAZ900  sbvdgbgdgEo  Tgbmdols
ROMMIOL QoBLEBEZM.

dofjol 65339000l BsOOMBO M3 YdS oAb 3mg803096GDY s TgIYO©
300900 BIOOMOL GMIgeroi dgodegds 1bsd8gbgderm®  godmgz0Ygbmo. Fglsdsdobs,

9OM0  ©5 03039 BHIO0GHMOH05Dg 9OHTbgmol  239M©0339M©, dofjol  Bs33900L
RO0MOOL 3OM3MOEFOMWHE 300900 bb3zolibgs Bmdol 896mdgdl. 3mgn03096GHL 99%
dofiol 65339000l Fgbs39Mg LOHLIES 0M30L7dL, sd0EMA gl Fbmerme dofjol Bszzgmol
0396000M0930L bLb3z5Mmd0L 8909y J0©gdWOo JMEMELMdYOO0S.

b6H. 10 dsomdo. dofjol 6533907900l BsOMMBYdOL F9LsdsTobo M3 MdJd0 GO
339M@sedo

506095, 63090 HMI ELILEIGOME  BHYMHOBHMO09dDY, 65339900 GMIgdOE3
15999690 MBS A9630MIMEIL SOOL  MB30MOEIJLO 30MIMDS, O3 3339MbIbMBL
sb5d9bgdgeo  Fgbmdgdol  Bs339mbg  8gdMGMdL,  Lodowrgl,  IMEMIEMBSL.
d9L50530bo, 3603369 M3z5605 653390900l IYMBI-ASGMM0569ds,  BIGAOLEOS300
bgdm©gl 4965996006900  Faligdol  gom3zseobobgdom.  sbgzg  d60dzbgEmgsbos
396mb3do  0gmb gom35¢0olfobgdmwo 339 OB MLoLEHJIME MJAOLEHMOMYdIN
dofiols 653393909 9659960569008 306HMBYBO, o6 53 gBHe3bY J399ob580 dmJdgwo
09Lgdo IbBMEmE LHmMo - mmblMmbywo, JoOrm3Mmbyo, 335MEHIWMOO 2q3d56M9d0L

111



Go3ob dofjols 653390099030l ML FoblsbzOMWo s LBbgs GHodob 65339090Bg 59
$9Lgd0ol o335 89060 56 SGOU.

399mggbgdemo 0@ gMo@eo:

1. #2550509b00qds 889690¢Mmdol B5gdsMmM30L A5:39doLs s FGbmds-b539dMdOL
99b3MsESE05d0 Fowgdol falols s 306MHMdJdOL Fglobgd

2. 300530Md0L  oygbogds #2611  GgOoG™M0gool  godmygbgdols o
3965896056900l M1939906H5d0l J0MO0MHO Y gdgdoL Tgbobgd

3. Logdomm39wmb  LogMEol @sRgEdsMdoL, 5MJo@gddHMOImo @y boddgbgdem
L5g8056MdOL 3Mm©gduo

4. 1B536M90mmb EsYIboEgds #14-39 4. ®dowobol 3MboEodseo@g@ol
A9IO0GHMM0900L 259myqbgdols s obsdgbosbgdols Ggymeomgdols foligdol
©593303900L dqLobgd

5. WWW.MAPS.MUNICIPAL.GOV.GE

M9bomdg

Bomgeos HMI  iLobgdM  3HgMoGHMOm09dbg,  LsFdgbgdrm©  godmboygbgdgaro
dofioll 6533990900 o Bomo FMMTs SMOL  M30MOGJLO 30OHMBDS, O3 3339MbIBMBL
sb509bgdgo  Jgbmdgool  653300Bg  FPIIMGMOSL,  Lodoergl,  IMEEIMASL.
d9L50530bo, 3603369 M35605 653390900l OYMBI-499MM0569ds,  MIGROLEHOS30S
b90m©gb 3565996056900 §gligdols gomzseolfjobgdoo.

3939 9600369 mzs605  396mbBJo  0ymb  Qom35eoLobgdmeo 339  SMLYIME
“LobGYIn MgaoLEHM0MgdM dofjol 6533900909 3965896056900l 30M:Md9d0, o6
50 9B3By  dJagysbsdo dmgdgwo  glgdo  FbmwmE  LimMo - mobimmbgo,
3O 3IMMbg0, 339OGMM0  39adsegdol  BHodol dofioll  6533900900LmM30L  SMOL
39bLsBEZOMEO s bbgs GHodob 653390909 53 aligdol oE3> F9EgR0sbo 56 sMob,
09935 dofiols 6533900 Agls39Mgl F50b3 IMgPHBM39ds o0 WI(339.

112


http://www.maps.municipal.gov.ge/

"The importance of the geometric shape of the land plot in construction”
Kobuladze N.

Resume

It is clear that in populated areas, plots of land to be used for construction and their shape
are the predominant conditions, which dictate the location, height, volume of the buildings
to be built on the plot. Therefore, it is important to divide/unite the plots and register them

taking into account the development rules.

It is also important to include in the law, the conditions for development on already
existing unsystematically registered land plots, because at this stage the rules in force in the
country are defined only for rectangular, quarter-planned type of land plots and the
observance of these rules on this types of plots is ineffective, although the owner of the land

plot It is required to protect those development rules. .
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Cost of Sustainability for the Georgian Building Industry
Shavishvili N.

Professor, International Design School,

Georgian Technical University

Real estate is the main contributor to global CO2 output and energy consumption,
responsible for 40% of global energy consumption and more than 30% of greenhouse gas
emissions. The buildings and construction sectors are by far the largest emitters of
greenhouse gases, accounting, by some estimates, for a staggering 37% of global emissions
(1). The production and use of materials such as cement, concrete, steel, and aluminium have
a massive carbon footprint. For example, “manufacturing of steel accounts for roughly 10
percent of global carbon dioxide. Producing virgin steel from iron ore is very energy
intensive and requires coke (purified version of coal) from which iron is extracted and
alloyed with carbon.... Concrete accounts for between 6 and 11 percent of carbon dioxide
emissions worldwide. About half comes from the process of heating cement kilns to 2500
degrees Fahrenheit.” (2).

“It is estimated that as much as 40% of the raw materials consumed in North America is
for construction. The European Union (EU) uses 8 566 million tonnes of material resources,
of which 7 654 million tonnes (89%) are non-renewable. From 1980 to 2010 worldwide
metals and minerals use increased 66% from 19 bill tonnes to 31.5 billion tonnes (and is
expected to grow to 53.7 billion tonnes by 2030).

Typically, we still use materials on average only once...

Sixty percent of discarded materials is either put in a landfill or incinerated, while only
40% is recycled or reused, but usually for low value uses. Ninety-five percent of the value of
material and energy is typically lost at the end of the first use. Material recycling and

waste-based energy recovery captures only 5% of the original raw material value.” (3).

Therefore, it is of key importance how can architects worldwide contribute to reducing
the amount of resource and energy consumption to a minimum by introducing sustainable
technologies to architectural design solutions.

Sustainable technologies result in what we call “green buildings” which may have a
higher upfront cost, but long-term savings more than make up for it. And if there is anything
that prevent more “green building” solutions it is the developers’ fear of construction price
hikes because of using sustainable technologies: a study (4) has found out that stakeholders

that are not familiar with green buildings expect the additional costs to be about 15% extra.
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To start with design phase, the truth is that sustainable construction projects are indeed
usually more complex as they require the usage of innovative materials and technologies
meaning that the architects need to have more knowledge about these factors, which makes
it harder to find these professionals. Furthermore, because of the high international demand
in the sustainability sector, today architects can charge higher amounts as compensation.
Another type of expense in the planning phase are sustainability consultants and green
building certification assessors. In some countries a LEED certification for your project may
cost you somewhere in the range of $10,000 to $30,000 per project.

But the main costs for a green building come, of course, at the construction phase with
sustainable HVAC system, energy-efficient lighting, good insulation, passive design elements
that enhance the efficiency, and on-site renewable energy sources. To achieve the most
coveted - a platinum LEED certification, as high as up to 9.5% in extra construction costs can
occur. However, according to the research conducted by MIT (5), an average construction
premium for a sustainable architectural design solution is only around 2%, which makes it
clear that green buildings are not as expensive as most people think they are.

What is more important, according to a report by the Smart CRE (6), green buildings
can save between 25%-50% energy, 10%-40% in water consumption, and reduce
maintenance costs by about 12%. These savings can lead to a return on investment of up to
40% over a building’s lifetime. By reducing energy and water consumption, green buildings
also save money on utility bills. They also require less maintenance, which reduces
operational costs.

The direction the green building concept is heading worldwide requires a three-step
approach, for which the “reduce, reuse, recycle” mantra lays out a path... The first step, and
perhaps the hardest, is to reduce consumption... The second step is to reuse as much as
possible. Scrap materials, broken products, and items that customers no longer want can all
find a second life... Recycling is the last step to consider... Recycling rates improve when
collection is easier and more convenient for residents and business owners. Advances in
recycling technology increase the variety of materials that can be economically recycled, and
policies such as container deposits encourage consumers to return cans and bottles to stores.”
3).

What is the situation in Georgia and how it is compared to the world trends? Do we in
this country fully understand long-tern benefits of green building solutions and that a
worldwide movement to “reduce, reuse, recycle” is becoming irreversible? Are we following
the worldwide and, especially, the European Union route, ever since in 2016 Association

Agreement between the European Union and Georgia was signed? Because in accordance
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with the Chapter 301 of this agreement, local authorities here should take commitment to
“the preservation of natural resources, the increase of economic and environmental
efficiency, as well as through the use of modern, clean technologies, which will contribute to
the establishment of environmentally sustainable production models”. (7).

The unfortunate answer is “no”, we don’t follow the EU tendency in full. Among the
Georgian builders there is a fear that a sustainable construction will cost significantly more
than a typical project, some of them putting up figures like 30% to even 40%, while industry
expert Zaal Kheladze, founder of green innovation companies such are Wood Service and
New Technology Centre puts a more realistic estimate at 3% to 5% (8). His company
pioneered some large-scale industrial timber construction designs in Georgia and at the start
of XXI century achieved successful implementation of sophisticated, modern and well-
advanced Western technology-based wood structures. “Timber construction has long
traditions and well-known logics, but the advances in engineered wood products are
overcoming the limitations of member size and capacity while projecting the timeless
language of wood-framed buildings.” (9). Based on such a practice, Kheladze’s opinion is
more trustworthy than the one coming from the builders who had never implemented
sustainable solutions.

Another realistic expert opinion comes from a German company which for the last 10
years is producing in Georgia building blocks that dramatically increase sustainability of the
buildings. Ytong is a German brand with 100 years of experience in producing autoclaved
aerated concrete (AAC). Its products have many advantages compared to standard blocks.
The Ytong airlock stands out for its excellent thermal insulation, allowing it to preserve both
coolness and heat. The 60x25x20 cm Ytong block costs 8.30 GEL, which, compared to an old
standard concrete block traditionally produced in Georgia and measuring 40x20x20 cm, will
translate to 4.43 GEL for the same size, whilst the actual price of a standard traditional block
is at present between 1.3 to 1.7 GEL. However, the managers of Ytong operation in Georgia
claim that their price contributes to an increase in the final construction cost from only 5%
to 10%.

The Georgian developers’ fear of higher building costs is not justified, and they ought
to move more vigorously to sustainable building solutions, especially knowing, that there are
now more energy-effective materials available locally. Unfortunately, the latest industry
statistics on the energy-saving building projects in Georgia are not available, but in
neighboring Turkey, where “the rate of heating energy consumption caused by residential
buildings is almost 30%” and “the thermal performance of the building envelope is the main

factor affecting energy consumption..., the thermally insulated walls can reduce the energy
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consumption of either the heating or cooling system”, it has become explicit that an
“effective insulation conserves energy and consequently requires less energy for space
cooling in the summer and less heat to keep the house warm in the winter” (9). As Georgia
shares similar climatic condition and building traditions with Turkey, the use of effective
insulations becomes as important as it is over there, and the use of energy-effective materials
is a key to a successful sustainable building solution in Georgia. This fact even prompted the
Georgian Ministry of Economy and Sustainable Development, with the support of the
European Union and the German Reconstruction Credit Bank (KfW) and in cooperation
with the German company GOPA Intec, an independent global energy consultancy, to
launch, within the framework of the "Georgian Energy Sector Reform Program (GESRP)", in
November 2023 the energy efficiency campaign for designing and building sports facilities
throughout the country (10).

Rich mineral resources of Georgia allow the country businessmen to move well beyond
wood and identify locally available affordable building insulation materials. For instance, a
fine sustainable material is perlite, mined in Southern Georgia near lake Paravani. Perlite
building blocks, according to Perlite Institute, “provide excellent thermal insulation at
negative temperatures” (11), thus ensuring significant energy saving, especially in winter
periods. For the similar size to the traditional concrete block, they cost between 2.80 and
3.80 GEL. A company which produces perlite blocks mixed with pumice stone claims that it
“allows for building and cooling up to 60% energy-saving.” Moreover, they insist that a “20
cm perlite wall is equivalent to a 60 cm pedestal block wall with its insulation, sound and
nest isolation properties” (12) — the claim that cannot be independently verified since it
requires a long-term study to prove it. Unfortunately, perlite remains a very rare locally
accessible materials used by builders who seek sustainability, since the properties of even
more common, readily available materials are largely unexplored. For example, the
Georgians are yet to use in industrial quantities what we all have plenty: earth, while it is
now a well-known fact in international architectural circles that “an architecture of mass and
earthen materials signifies the character and quality of long-term building.” (13). The
compressed earth building block could have been a mixture of soil with gravel, sand, and an
aggregate binder such as cement, when a brick press is used to compress the brick. Yet, the
Georgian businessmen so far haven’t used earth as a building material, even though it “is
abundant and locally available... Natural soil consists of various fractions of clay, silt, sand
and in some cases, gravel fractions. This provides us with an opportunity to look for sand
sized particles within the soil fraction and utilize them in construction materials in various

forms, as opposed to other external sources”. (14).
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However, there is an alternative local trend in building block production with a
reference to environmental concern which is called “eco-block”. It is produced using certain
construction waste. Manufacturers of eco-blocks claim that they are “made from recycled
materials [that] play an important role in sustainable construction. By converting waste into
durable building components, eco-blocks help conserve resources, reduce waste and reduce
carbon footprints” (15), thus, in their words, contributing to a greener and more sustainable
built environment. Eco-block, as described by its promoters, does not need plastering, and
does not leave waste on the building site because it can be cut with a simple hand saw or a
jigsaw. An average price is around 2.0 to 2.2 GEL. However, in this case the problem is that
the promo description quoted above does not fully match the reality: the actual product,
although sustainable in one respect — recycling, in the other, being a bit more expensive than
a traditional concrete block, has thermal insulation characteristics which are not much better
than the traditional ones.

Of course, recycled and reused building materials such as brick, wood planks, shattered
glass, glass blocks, secondary metal structures, and concrete significantly reduce building
costs and are becoming increasingly popular among Georgian customers — but only on a
retail level and not at the large construction sites, while even Georgian scholars’ nationally
conducted studies indicate that, for instance, recycling concrete waste could massively
reduce construction expenditures: energy consumption to produce mineral gravel is eight
times higher than aggregate gravel received as a result of concrete recycling (16). The April
2020 thematic research report by the Environment and Natural Resources Committee of the
Georgian Parliament, “Inert Waste Sustainable Management in Georgia,” recommended
abandoning a Soviet-era GOST standard limiting the recycling of concrete in the building
industry and developing a new standard based on the European experience and practice,
which will enable the use of secondary raw materials in the production of concrete.
However, the industry so far is reluctant to meet this challenge. Today, Georgia still hasn’t
built a large manufacturing facility to massively increase concrete waste's crushing and
industrial processing for reuse. The reason may be that even in international building circles,
“it is assumed that designing for deconstruction or with salvaged materials or components
will require additional design time and cost. Costs are unpredictable, including dismantling,
refurbishment, storage, transport, and construction due to more intensive labor and possible
change orders caused by materials sometimes available only during construction. Clients
often find it hard to justify unpredictable initial costs, particularly if they cannot see how
they will benefit. At the end of the building’s life, demolition is still perceived as the most

cost-effective option despite increasing landfill costs. There is evidence that savings can be
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achieved by deconstructing and sorting materials. Increasing disposal costs are gradually
changing this balance.” (17).

In this respect, a more encouraging initiative has been shown by some local landscape
architects who formed their national federation called “Creatopia” and started to apply
recycled cobblestone and metal fences extensively, using concrete blocks, wood, and
wastewater to landscape projects such as gardens, patios, pavements, and palisades. A
“LEGO” idea was used to create front gardens and children’s playgrounds from recycled
building blocks. The only problem this approach has is that it has a minimal capacity only
considering small-scale projects, and is unable to positively impact a generally gloomy
picture of industrial recycling for sustainable architectural solutions.

How can we break the mold and create a better atmosphere for sustainable building
solutions in Georgia? Just over two years ago, the Georgian Government approved an order
on minimum requirements for energy efficiency of buildings, parts of buildings, or their
elements, which sets a list of legal standards of minimum energy characteristics for structural
elements of buildings, airtightness of the buildings thermal envelope, heating and hot water
systems and so on. From summer 2023, the order should have become a legally binding set of
rules to force developers to adopt sustainable building solutions regardless of how they
perceive their costs. However, the regulation is yet to start impacting the situation - the
Ministry of Economy and Sustainable Development of Georgia names the lack of energy
efficiency experts such as energy inspectors, energy auditors, and heating-cooling inspectors
as the main reason. To address this, a particular program was developed within the Georgian
Energy Sector Reform Project (GESRP) framework, supported by GOPA Intec. The
declaration issued by the company will be equivalent to an expert opinion, and GESRP says
that 3,500 architects in the country will be trained to apply it. That’s hope that this will

happen sooner rather than later.
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Resume

The article explores the potential and challenges of applying sustainable materials and
technologies to construction projects in Georgia. International statistics of high energy
consumption and greenhouse gas emissions are used to demonstrate the importance of
replacing traditional building methods with advanced ones. However, the Georgian builders
mistakenly assume that sustainable construction carries an immense cost making it
unaffordable for businesses — the claim strongly contradicted by both international and
Georgian experts and practitioners. Evidence of already implemented sustainable projects is
demonstrated, and directions of potential growth and expansion areas are suggested. Certain
encouraging signs of recycling and reusing, although only on a retail level of small-size
projects, are emerging, more is needed to address such unused opportunities as producing

earth building blocks and moving toward higher energy-serving technologies.
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Changing the urban environment — progress or degradation?

Dzidziguri M.
Resume

The article examines the nature of the development of two neighborhoods of the Vake
district, and analyzes trends of change from an aesthetic point of view. Above mentioned is area of
T. Abuladze street and development of paliashvili and mukhadze streets which is between
mishveladze and berdzenishvili streets. They represent two different types of development of
identical functional zones (albeit different subzones - commercial zone 3, residential zone 6).
Therefore, we considered that it would be interesting to compare them in terms of aesthetic
value. The scale of new constructions and their stylistic solutions are critically analyzed in relation
to the nature of development that emerged in the middle of twentieth century. There is also
emphasized the role of relevant insitution and the architect itself in establishing the trends, which

sometimes are manifested in excessive monumentality and eclecticism.
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