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Abstract. The present research work deals with the problem of industrial
heritage architecture in the Czech Republic. Historical objects of industrial
architecture (industrial heritage architecture from the 18th to the early 20th century)
and whole industrial areas are integral to the city environment nowadays. It is noted,
that society has changed the approach for comprehension of industrial architecture
typology at the beginning of the post-industrial period. As a result, the industrial
architecture has forfeited the functionality. Most significant industrial buildings from
the 18th to the early 20th century are in devastated areas nowadays or objects with
ineffective or inactive production. The methodology of present work assumes the
analysis of general characteristics of industrial heritage architecture in the Czech
Republic. The purpose of the present work is to identify and characterize the
industrial heritage architecture from the 18th to the early 20th century in the Czech
Republic according to the following criteria: functional characteristics, types of
industry, size of the total area, location in the urban structure, number of floors, year
of the construction, architectural style, arrangement and type of protection. The
typical types of industry for industrial heritage architecture were selected from the
Classification of Economic Activities (CZ-NACE). On the basis of results of the
present research work the general conclusions have been developed.

Kev words: industrial architecture, industrial heritage, classification of
architecture.

Problem statement and relevancy of the research. Relevancy of the present
research work is defined by actual problems of post-industrial cities in Europe as well
as in the Czech Republic: new effective use of non-operating and non-effective
industrial objects (adaptive reuse), protection of historical industrial architecture,
development of city infrastructure etc. [1]. Moreover, it is reasonable to note an
aggravating environmental situation because of "industrial component" that has a
negative influence on health improvement, psychic and emotional state of people and
demographic indices etc., including negative influence on social level of population,
as well as economic and other indicators [1, 2]. So, it is important to make research
on modern problems of industrial heritage architecture, including identification and
characterization of industrial heritage architecture [2—5].
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Overview of the last researches and publications. The problem of
conservation and adaptive reuse of industrial objects as well as industrial heritage
architecture is so relevant nowadays [5, 6]. There are many organizations and
institutions which are connected with this problem: scientific and research centers in
the leading educational and scientific institutions, committees, specialized
organizations with competent professionals, social groups etc. For example,
International Committee for the Conservation of the Industrial Heritage (United
Kingdom), Research Centre for Industrial Heritage (CTU in Prague, the Czech
Republic), International Visegrad Fund (the Slovak Republic) etc. [5—7].

Research in the field of relevant problems of industrial architecture, brownfields
and industrial heritage, including the research of the urban environment in the
modern industrial cities, carried out today by Prof. Ing. arch. T. Senberger, PhDr. B.
Fragner, prof. Ing. arch. P. Urlich, CSc. and Mgr. L. Beran (CTU in Prague, the
Czech Republic), Prof. O. Chemakina, CSc. (NAU, Ukraine), Prof. Ing. arch. H.
Zemankova, CSc. (BUT, the Czech Republic), Prof. H. Benai, I. Lobov
(DonNACEA, Ukraine), Sir N. Cossons ("English heritage", United Kingdom), Prof.
Dr. M. Mende (BUA, Germany), Prof. M. Bevz (LPNU, Ukraine), Prof. M. Dyomin
(KNUCEA, Ukraine) and others.

The purpose of the research: to identify and characterize the typology of
industrial heritage architecture from the 18th to the early 20th century in the Czech
Republic according to the following criteria: functional characteristics, industry, size
of the total area, location in the urban structure, number of floors, year of the
construction, architectural style, arrangement and type of protection.

The concept of research work assumes the following methodology:

— analytical method (work with special literature and actual scientific and
research works);

— consultation with experts;

— grapho-analytical method (photography);

— analysis and systematization of the studied material.

The main part. New insights on the typology of industrial architecture. The
first processes of industrialization began in England in the late 18th century with
introduction of the first manufacturing plants. Soon industrialization has followed

France and Germany and then in the late 19th century whole Europe. Industrialization
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has made direct impetus for production on a large scale. Moreover, this has changed
the world market [1, 6—14].

It is reasonable to note that industrialization was important for the global
development of architecture. Industrialization (i. e. industrial revolution) meant a
qualitative leap for the industry, technology, transport, telecommunications, atomic
engineering, development of radio and television, automation etc. [11, 13, 14, 15].
In addition to the major social changes, industrialization like a process of change
from manufactory and craftsmanship to factory production and development of
industry have influenced the creation of new typological type of buildings —
industrial architecture (production halls and multi-storey buildings) [11—17].

The industrial era introduced global changes that has occurred all European
industry, which meant new goals and new means to achieve them. Moreover,
industrialization has already taken place in various different areas of industry: textile
(weaving, wool, cotton etc.), sugar and flour-milling industry, brewing, distilling,
starch industry, glass industry and the production of porcelain, paper, woodworking,
iron and steel industry, construction, chemical and coal industry etc. Each industry
area for manufacturing was requiring new concepts and technologies [18].

The consequences of industrialization were also reflected in the typology of
industrial architecture and their new features, such as [17, 18]:

— versatility and variability of buildings;

— unification and standardization of building components as well as whole
buildings;

— indoor environmental quality;

— requirements for fire safety.

As the general requirement for the construction of the industrial buildings was
distribution of mechanical energy the building for the machines — industrial
architecture began to be used not only for workpeople, but also for a new era devices
(Fig. 1). So, for the industrial architecture of the industrial era is typical elimination
of dependence on classical supporting construction e. g. open layout of the floor
plans, continuous windows on the facades (Fig. 2) [17]. The new demands on the
architectural design solutions meet mainly by supporting pillars in a more or less
regular grid, supporting ceilings or roofs, simply called "skeletons" (Fig.3)
[18, p. 214].
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The first buildings of a new era "had a massive stone or brick covering and
wooden skeleton in the interior" [18, p. 214]. With the new innovative materials and
technologies come new solutions without wood in supporting construction — wood
was replaced by iron construction (Fig. 4, 5) [1, 17, 18]. This design was suitable
throughout the century. But so soon typology of all industrial buildings was waiting
for new changes. First of all, changes of the material of construction. The last decade
of the 19th century was the period of reinforced concrete: it was built a large number
of multi-storey industrial buildings with monolithic reinforced concrete system of
supporting constructions (Fig. 6) [18].

Soon industrialization had the first results: e. g. decrease of production costs,
development of new products and internal changes in society, including thinking and
lifestyle of mankind. The maximum progress in the production during the period of
industrialization was in the late 20th century (adoption of the aforementioned
innovations, development of new materials and modernization of manufacturing
processes) [13, 14].

It is reasonable to emphasize, that the result at the beginning of the post-
industrial period is the changes in the typology of industrial architecture. In addition,
the old industrial infrastructure gradually loses its functionality, e.g. [2, 5, 10, 17, 18]:

— industrial buildings as well as industrial areas become unsuitable for
future use: effective use of industrial buildings for future manufacturing is not
possible;

— implementation of new environmentally friendly technologies for future
production is not possible;

— ineffective technologies of production;

— the possibility of a partial operation of the industrial building.

The modern typology of industrial architecture has new standards that are not
compatible with the architecture of industrial heritage, i.e. with the industrial
architecture from the 18th — early 20th century [2, 6, 19].

As a result of further development, more technological and automated electronic
devices was introduced into manufacturing; moreover, made from new materials.
Buildings are becoming more compact. It was significant to note that the
industrialization had a significant impact on technical and scientific progress,

automation, new technologies, new trends in production and distribution etc.
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Fig. 1. Distribution of mechanical energy: manufacturing workshop of Bracegirdle machiny
factory in Jablonec, 1840 [14]

Fig. 2. Facade of the first mechanical weaving factory in Bohemia called "Tovdarna Mastnych”,
Lomnice nad Popelkou (author's photo)

291



Teopis Ta npakTnka nu3aiiny. Texniuna ecreruka. Bum. 8. 2015.

. “ /

Fig. 4. Cast-iron columns in the first mechanical weaving factory in Bohemia called
"Tovarna Mastnych", Lomnice nad Popelkou (author's photo)
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Fig. 5. Mechanical wool weaving mill Johanna Liebig & comp. in Liberec,
late fifties of the 19th century [14]

Fig. 6. Interior of weaving mill Vonwiller in Zamberk, Usti nad Orlici [18, p. 217]
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Classification of industrial heritage architecture. The main factor, that has
direct influence on industrial building is functional purpose — the original functional
purpose [9]. Another important factor for the new opportunities in adaptive reuse of
the industrial object is operating conditions.

It is reasonable to research the present typology of industril hertitage
architecture and classify it for next stage of the present research work. Classification
of industrial heritage architecture is the first "unification" basis for future logical
processes in the frame of choicing of the most suitable method for conservation of
object.

According to the functional features all industrial buildings divided into:

— single-purposed:

- single-purposed industrial buildings with internal technology that
can not be removed;

- single-purposed industrial buildings without any internal
technology;

- single-purposed industrial buildings in the form of framework
("skeleton");

- technological devices without the architectural covering.

— multy-purposed:

- multy-purposed industrial buildings with internal technology that
can not be removed;

- multy-purposed industrial buildings without any internal
technology;

- multy-purposed industrial buildings in the form of framework
("skeleton").

— combined [11]:

- single-purposed and multy-purposed industrial buildings;

- brownfield.

Classification of industrial architecture according to branches of industry is
reasonable associate with the general state Classification of Economic Activities.
Consequently, all industrial buildings are divided into the following six types [1, 9,
16, 17]:

— mining and quarrying:

- mining and quarrying include the extraction of minerals occurring

naturally as solids (coal and ores), liquids (petroleum) or gases (natural gas);
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- extraction can be achieved by different methods such as

underground or surface mining, well operation, seabed mining etc.
— manufacturing:

- this section includes the physical or chemical transformation of
materials, substances, or components into new products, although this cannot be used
as the single universal criterion for defining manufacturing (see remark on processing
of waste below;

- the materials, substances, or components transformed are raw
materials that are products of agriculture, forestry, fishing, mining or quarrying as
well as products of other manufacturing activities;

- substantial alteration, renovation or reconstruction of goods is
generally considered to be manufacturing.

— electricity, gas, steam and air conditioning supply:

- this section includes the activity of providing electric power,
natural gas, steam, hot water and the like through a permanent infrastructure
(network) of lines, mains and pipes.

- the dimension of the network is not decisive;

- also included are the distribution of electricity, gas, steam, hot
water and the like in industrial parks or residential buildings).

— construction:

- this section includes general construction and specialized
construction activities for buildings and civil engineering works;

- it includes new work, repair, additions and alterations, the erection
of prefabricated buildings or structures on the site and also construction of a
temporary nature.

— transportation and storage:

- this section includes the provision of passenger or freight
transport, whether scheduled or not, by rail, pipeline, road, water or air and associated
activities such as terminal and parking facilities, cargo handling, storage etc.;

- included in this section is the renting of transport equipment with
driver or operator;

- also included are postal and courier activities.

— other.
According to arrangement with the urban structure following types of
industrial heritage architecture have been defined:

— in the urban structure of the city;
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— on the edge of city (suburban areas);
— outside the city;
— on the agglomeration territories.
Concerning the number of storeys [9, 17]:
— multi-storeyed:
- two-storeyed;
- multi-storeyed;
- combined.
— manufacturing halls (one-storeyed).
According to the construction epoch all industrial buildings studied in the
present research work are divided into:
— industrial;
— post-industrial.
All industrial heritage building are divided into following architectural styles:
— classicism;
— eclecticism;
— art nouveau,
— "incoming modern";
— functionalism.
All industrial buildings can be classified according to the type of planning
configuration (arrangement):
— compact;
— interlocked;
— combined.
Depending on the type of heritage preservation and cultural value all
industrial buildings are divided into following groups [9]:
— immovable heritage;
— movable heritage (excluding furnishings and historic library funds);
— conservation areas:
- heritage reservations;
- zones and buffer zones.
— cultural properties with international status:
- European Heritage Label (EHL);
- UNESCO World Heritage List.
— without preservation.

Conclusions. The typology of industrial heritage architecture from the 18th to
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the early 20th century in the Czech Republic have been to identified and
characterized according to the following criteria: functional features (11), branches of
industry (14), arrangement with the urban structure (4),number of storeys (5),
construction  epoch (2),  architectural style (5), planning  configuration
(arrangement) (3), type of heritage preservation and cultural value (9).

The present paper based on the results of research work carried out in the frame
of project No. 51400017 "Conservation methods in terms of adaptive reuse of
industrial heritage architecture" supported by the International Visegrad Fund
(V4EaP Scholarship Program).

Prospects for further research. The following is suggested to consider modern
industrial architecture in required with different architectural concepts and
manufacturing technologies.

References

1. Mopo3soBa, E. b. ApxuTekTypa NpOMBIIUIEHHBIX OOBEKTOB: MPOILIOE,
Hacrosimee u Oynymee [Tekct] / E. b. Mopo3zoBa. — MH.: Texnonpunt, 2003. —
316 c. — ISBN 985-464-349-2.

2. Macnos, H. B. I'pagoctpoutensnas skonorus [Texct] / H.B. Macnos.
— M. : Boicm. mik., 2003. — 284 c.: min. — ISBN 5-06-004643-5.

3. Apruna, 3. H. Octetuka ropoaa [Tekct] / 3. H. Slpruna. — Mockga:
Crpoiuznart, 1991. — 366 c. — ISBN: 557-1-486-58753-3.

4. CemenoBa, U. B. [Ipombmnennas sxonorust [Texcr] / U. B. Cemenosa.
—MockBa: Axkagemus, 2009. — 528 ¢. — ISBN: 978-5-7695-4903-8.

5. Oleg Fetisov. Problém konverzi priamyslovych aredlt v urbanistické
struktute na rtiznych urovnich (na ptikladu dolu Gorkého ve mésté Donéck) [Tekct] /
O. Fetisov, A. Altukhova // Clovék, stavba a uzemni planovani 7. — Praha: Ceské
vysoké uceni technické v Praze, 2013, — C. 312—320. —ISBN: 978-80-01-05225-9.

6. Zemankova, H. Tvofit ve vytvofeném: nové funkéni vyuzivani
uvolnénych objekti [Tekct] / Helena Zemankova. — Brno : Vysoké uceni technické
v Brng, 2003. — 157 c. — ISBN 80-214-2365-X.

7. Fragner, B. Industridlni stopy : architektura konverzi primyslového
dédictvi v Ceské republice 2000-2005 [Texcr] / B. Fragner. — Karlinska studia,
Praha, zati—itijen 2005 = Vestiges of industry : architectural conversion of industrial
heritage in the Czech Republic / [texty naps. — V Praze : Vyzkumné centrum

pramyslového dédictvi CVUT, [2005]. — 167 c. : il. (&ast. barev.). — ISBN:
802395440-7.
8. Dvotakova, E. Industrial - Pamét’ - Vychodiska [Tekcr] / E. Dvotakova,

B. Fragner, T. Senberger, P. Fri¢. — Praha : Titanic, 2007. — 243 c. : il. (pfevazné
barev.). — ISBN: 978-80-86652-33-7.

297



Teopis Ta npakTnka nu3aiiny. Texniuna ecreruka. Bum. 8. 2015.

0. Dvotakova, E. Nové vyuziti technického a primyslového dédictvi
[Texct] / E. Dvotdkova // Zpravy pamatkové péfe 2013/73. — Praha : Ndarodni
pamatkovy ustav, 2013. — C. 171—178. — ISSN: 1210-5538.

10.  Beran, L. Primyslové dédictvi : sbornik pfispévkli z mezinirodniho
biendle Industridlni stopy [Texkctr] / L. Beran. — Praha : Vyzkumné centrum
pramyslového dédictvi Ceského vysokého uéeni technického v Praze, 2008. — 335 c.
— ISBN 978-80-01-04067-6.

11. Munce, J. F. Industrial Architecture [Tekct] / J. F. Munce. — London :
Iliffe Books Ltd., 1961. — 232 c.

12. Masnrty, I1. I[Ipombimmennas pesomtonust XVII Bexa B Aurauu [Tekcr] /
[1. Manty. — MockBa: T'ocymapcTBeHHOE COIHMAIbHO-3KOHOMHUYECKOE H37a-
TeabCcTBO, 1937. — 448 c.

13. Purs, J. Primyslova Revoluce: Vyvoj Pojmu a Koncepce [Texkcrt]

/ J. PurS. —Praha : Academia, 1973. — 733 c. : ui.

14. Purs, J. Primyslova Revoluce V Ceskych Zemich [Tekct] /J. Purs. —
Praha : Statni nakladatelstvi technické literatury, 1960. — 164 c., [32] c.: ui.

15. Urlich, P. Dé&jiny 19. a 20. Stoleti: Architektura - Uméni - Filosofie -
Véda a Technika [Tekct] / P. Urlich, O. Sev¢ik, P. Skranc. — Praha: Ceské vysoké
uceni technickeé, 1997. — 127 ¢. — ISBN: 80-01-01705-2.

16. Kum, H. H. Ilpombiniennas apxutekrypa [Texcr] / H. H. Kum. —
Mocksa: Ctpoituzaar, 1979. — 175 c.

17.  Hlavacek, E. Architektura Pohybu a Promén: Minulost a Pfitomnost
Primyslové Architektury [Tekcr] / E. Hlava¢ek. — Praha : Odeon, 1985. — 167 c.

18. Senberger, T. Skelety industridlnich budov [Tekcr] / T. Senberger //
Zpravy pamatkové péce 2013/73. — Praha: Narodni pamatkovy ustav, 2013. —
C.214—217. —ISSN: 1210-5538.

19. Bartek, F. Primyslové Stavby [Tekcr] / F. Bartek. — Brno : Edi¢ni
sttedisko Vysokého uceni technického, 1989. — 277 c.

20. Odvétvova klasifikace ekonomickych ¢innosti [DnexTponHsIii pecypc] :
Cesky statisticky tfad. — Dnekrpon. maH. — Praha. — Pexum poctyna :
http://www.czso.cz/csu/klasifik.nsf/i/odvetvova klasifikace ekonomickych cinnosti
_(okec). — 3ar. ¢ TUTYJ. DKpaHa.

Annomayus
Demucos 0. Xapakmepucmuka munoio2uu apXumeKmypvl RPOMblULIEHHO20
nacneous XVIII - nawana XX e6exka 6 Uewckoiu Pecnybnuxe. /lannas

uccredosamenvbckas paboma noceéaueHa npooaeme apxumexmypsbl NPOMbLULIEHHO20
Hacneouss ¢ Yewckou Pecnybnuke. B nacmoswee epems ucmopuieckue 00beKmobl
NPOMBIULIEHHOU apXUMeKmypvl (apxumexmypvl npomviuiieHHo2o nacieous XVIII -
Hauana XX 6exa) u yYenvix NPOMbIUIEHHBIX DAUOHO8 SAGNAI0MCA HeOMbEeMIeMOL
yacmelo 20poocKkoll cpedvl. Ommeueno, umo 6 obujecmee UMEHUIU NOO0X00 K
OCMbICICHUIO NPOMBIULIEHHOU — APXUMEKMYPHOU MUNoIo2uU 6 Hauaie MNochi-
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UHOYCMPUAIbHOU INOXU. B pezynbmame npomviwinennas apxumexkmypa ympamuia
c6010 hyukyuoHaroHocmo. Haubonee 3nauumvie npomviuiienuvie 30auusi XVIII -
Hauana XX eexa 6 nacmosiuee 8pemMs HAXO0OAMCSA 8 ONYCMOULEHHBIX 00IACMAX UNU
AGNAIOMCA  00beKmamu ¢ HedPOHeKmueHviM Ul HeaKmueHbiM NPOU3800CMBOM.
Memoodonozus nacmosweli pabomul npeononazaem aHAIU3 0OWUX XAPAKMEPUCTNUK
apxumexmypuvl NpomMbluIeHHo20 Hacneouss 6 Yewickou Pecnybnuke. Bvisgnena u
oxapakmepuzoeana apxumexkmypa npomviuiiennoco Hacaeous XVIII - nauwana XX
géeka 6 Yeuwickou Pecnybnuke 6 coomeemcmeuu co Cre0yrouuMy KpUumepusimu.
@DYHKYUOHANBHBIMU XAPAKMEPUCTIUKAMU, MUNAMU NPOMBIUIECHHOCMU, DA3MepaAMU
obwjeti naowaou, HaxodcoeHuem 6 CmpyKmype 20pood, KOIU4ecmeom dmadicell,
2000M NOCMPOUKU, APXUMEKMYPHLIM CIUNLEM, DACNOTIONCEHUEM U MUNOM 3AUUmbl.
Tunuunvle 6U0bl NPOMBIUIEHHOCTU APXUMEKMYPbL NPOMbBIUAEHHO20 HACAeOus: ObLIU
omobpanvl U3 Kiaccugukayuu 6uoos sxonomudeckou oesmenvuocmu (CZ-NACE).
Obwue 6v1600b1 ObLIU pa3pabomanvl HA OCHOBAHUU Pe3Yabmamos OAHHO2O
ucciedo8anusi pabomeol.

Knrouesvie cnosa: npomviuunenuas apxumekmypa, HpoMbluLIeHHOe Hacaeoue,
Kaaccuguxayus, apxumexmypbol.

Anomauisa

@Demicoe 0. Xapakmepucmuka munoaoii apximekmypu npOMUCI060T
cnaowunu XVIII - nouamky XX cmonimma 6 UYecovkiit Pecnyoniyi /lane
00CNIOJHCEHHSI NpUCBAYeHe Npobiemi apXimekmypu NpOMUCTIOB8020 CRAOWUHU 8
Yecokiti Pecnyoniyi. B oanuil yac icmopuuni 00'ekmu npomuciogoi apximexmypu
(apximexmypu npomucnogoi cnaowunu XVIII - nouamxy XX cmonimms) i
NPOMUCTIOBUX PALIOHIB € HeBI0'EMHOI0 YACMUHOIO MICbKO20 cepedosuyd. 3a3HaqeHo,
Wo CYCniibCmeo 3MIHUNO NiOXi0 00 OCMUCIEHHS HNPOMUCIO0B80I apXimeKmypHoi
MUnono2ii Ha noyamky nocm-iHoycmpianvhoi enoxu. B pezynovmami npomucnosa
apximekmypa empamuna ceorw QyHkyionanibricms. Hatibinew 3uauumi npomuciosi
oyoieni XVIII - nouamxy XX cmonimms 3Haxo0amvbcs 8 CHyCMOuleHux 001acmsx abo
€ o0'ekmamu 3 HeeheKmMusHUM aADO HeaKMUBHUM BUPOOHUYMEOM. Memoodonozis
o0anoi pobomu nepedbavac amaniz 3A2AlbHUX XAPAKMEPUCMUK apXimeKkmypu
npomucnosoi cnaowunu 6 Yecwoxiti Pecnyoniyi. Buseneno ma oxapaxmepu3ysano
apximexmypy npomuciosoi cnaowunu XVIII - nowamxy XX cmonimms 6 UYecwvkiil
Pecnyoniyi  y  gionogionocmi 0o HacmynHux —Kpumepiig:  QYHKYIOHATIbHUX
Xapakmepucmux, munie nPOMUCI080CMI, PO3MIPIE 3a2AIbHOI NIOWI, 3HAXOOHCEHHS 8
MICBKIU CMpYKmYpi, KiIbKOCMI N08epXi6, pOK) 36€0eHHs, apXimeKmypHo20 CHUIIO,
posmaulyeants ma muny 3axucmy. Tunosi uou NpomMucilo8ocmi 01 apXimexmypu
NPOMUCTI08020 Cchadwunu Oyau 6idiopani 3 Kiacu@ikayii 6udi@ eKOHOMIYHOL
oissnonocmi  (CZ-NACE). 3acanvni 6uchosku Oyau po3pobieHi Ha niocmasi
pe3yibmamis 0aH020 00CIIOHCeHHs pobomu.

Knwuosi _cnosa: npomucnosa  apximexkmypa, npomucioga  cnaowjuma,
Kiacughixayis apximexmypu.
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