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RENOVATION AND MODERNISATION
OF A POSTINDUSTRIAL FACILITY IN POZNAN

Tomasz BLASZCZ\NSKID,,PrzemysiaW WIELENTEJCZYK,
Maciej BLASZCZYNSKI, Filip PIJANOWSKI
Institute of Building Structures, Pozn&niversity of Technology

The paper presents a renovation process of a icigtostindustrial building situated on
premises of Gazownia Poziska. An unprepared team of designers made a lot of
mistakes and negligences, which led to additiorakywepairs including. The increased
scope of work also led to a substantial increagbercost of the carried out renovations.
The modernisation process was realised with theofiseodern technologies, some of
which for the first time in Poznan.

Keywords: renovation, modernisation, jet-grountinelifix, SCC

1. INTRODUCTION

Renovation and modernisation projects of old bogdsubstance may well
contribute in satisfying urgent social needs byvjliog new functions [1].
Structures of old industrial buildings, unlike modenanufacture facilities, were
made of durable materials. Thus, in terms of basinciples of sustainable
development:“...current use of the heritage resources does nolify the
chance to pass them to future generation$2],’it is possible to fully exploit
them while integrating as elements of modern féedi The example of such
reasoning is revitalisation of one of the oldess ganks in Europe, which
resulted in converting it into service and commarécilities [3, 4]. Facilities
of various use, from office buildings [5] to induat chimneys [7], are subject to
revitalisation. A multifunctional historic buildings an interesting example of
such adaptation [6]. However, in all these cades,niost important element is
the future durability of these objects [8, 9].

" Corresponding author. E-mail: tomasz.blaszczyngkit@oznan.pl
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2. DESCRIPTION OF THE MODERNISED BUILDING

Dressing room — Bath (Szatnia-Anéa) house, which was subject to adaptation
and extension, had been erected at the beginni2§oentury in the style of
industrial architecture. With a architectural bridg&tail, it refers to buildings in
the northern part of Gasworks. The property wadt lprobably in the late
nineteenth century or early twentieth century, ésua floor traditional structure
with a basement (fig. 1, 2). Practically, no t@chl documentation was found
on the basis of which the project could have beafised. Initially, the analysed
facility was intended to be a paper products factmr Cohn and Sieburth
company, which can be seen on the letterhead wdhta 1908 on it (fig. 3).
Later, the property became the possession of thelgat and the building was
designed as the Dressing room — Bath facility. diressing room and bath have
remained on the ground floor to this day, on thiesequent floors there is a
lounge, various rooms and the archive. In the ini@r period, the cellars were
converted into the air-raid shelter and a tunne$ wailt which connected the
Dressing room — Bath building with the buildingtbé Gasworks Directorate.

TP N ———

Fig. 1, 2. Dressing room - Bath house before mddation, the front and back views

In probably 1973, after 117 years of operation, thasworks was
extinguish there was Koppers' boiler building in immediatiinity of
analyzed building. After the war damages, Koppleodler building was rebuilt
and in the 50s expanded (fig. 4, 5).

On the north side of the dressing room-bath bujdithere was a wagon
discharger where wagons of coal were emptied agnltte coal was transported
to the boiler room on conveyor belts (fig. 6).

After the demolition of the boiler building, its derground structures
were buried, and a one-floor building without alarelwas built on the north
side. This situation remained until the modernésati
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Fig. 3. A view of the dresing room — bath on tbepany's letterhead, 1908 r.

Fig. 4, 5. Koppers' boiler room building, view &&16 during the construction
of the chimney in the 50's

Fig. 6. Wagon discharger, view at the south wathefthe Koppers' boiler
room building
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3. THETECHNICAL CONDITION OF THE MODERNISED
BUILDING

On the basis of the macroscopic and nondestructsearch, the masonry walls
were examined. It was found that the walls werdt with brick of class 10.0
MPa and lower, on cement-lime mortar of 3.5 MPal(lwer). All the exterior
walls were covered with front-face bricks. The waliside the building were
plastered with cement-lime plaster 2-3 cm thicladfé on all levels were made
as ceramic-steel composite ones (fig. 7).

PVC flooring 0.3 cm

hardboard 0.35 cm

insulating fibreboard

xylolite tiles

levelling concrete

brick vault

lime-cement plaster

Fig. 7. A cross-section through the existing floor

Floors consist of brick vaults on beams made o0 I1&tel. The average
beam spacing is 0.94 m. The ceramic arch was 1thimk, and their bending
arrow amounted from 9 to 10 cm. The steel beamssapported on external
longitudinal walls of the building and on a stea$jgension placed at half-width.
The span of the floors is about 9.68 m measured fn@ll to wall. Beams in
both spans are assumed as freely supported. Thealcgist is produced with
two 1360. It is supported on indirect columns sphde’Om, and rests on the
gable walls of the building. The cross sectionhaf $teel column is of a circular
pipe shape, and consists of four identical profilesnected with rivets (fig. 8).
The geometrical characteristics of the sectiongaken from [10]. According to
the tables presented in the book, profile No. 5 wsed on the second floor,
profile No. 7 ¥ was used on the first floor, andtba ground floor and in the
cellar — profile 12 %. Brick arched and steel limt@ere used and produced on
the basis of 2 1200, with approximately 15 cm spgciThe wooden gable roof
of the building was covered with roofing felt onofesheating. A longitudinal
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structure was applied in the building, i.e. theofd were supported on load
bearing exterior walls and also on the internaliooi-beam system.

s n
i

—

- 2 !

Fig. 8. A cross section of the column supportirg iain joist

In order to evaluate the ground-water conditionstiie zone of the
analysed building, all necessary geotechnical t@ste carried out. On the basis
of the site- and laboratory tests as well as tloesgary analyses, a geotechnical
cross-section elaborated (fig. 9).
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Fig. 9. Geotechnical cross-section under the exjsfiressing Room
and Bath (Szatnia-tzaia)

The analysis (fig. 9) allows statement that thelggioal structure in the
area of Szatnia-tzia (dressing room-bath) building is simple. Unddayer of
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embankments useless for construction purposeshveine5.0 m thick, there is a
layer of alluvial sands (fine and medium sands veattayer of stones at the
bottom). Below ordinate 46 + 47 m above mean seal |¢here is a continuous
layer of Pozna Formation loams. Due to this, the geotechnicabpaters
should be evaluated as complex for the occurrehadayer of embankments of
various degree of compaction, from loose to congmhdl = 0,35 + 0,60).
Within the area of embankments, at the depth of Betow the ground level,
there are large chunks of rubble and concrete, lwlposed a substantial
hindrances during the geotechnical site tests. thafdilly, former coal stores
with deep technological rooms, which are the reingirof the former wagon
discharger, were found in this area (fig.6). Alsloe area was found to be
polluted with specific substances (organoleptit iredicated the presence of olil
and phenol) at the depth of 6,5 to 12,0 m. It wae found the maximum level
of underground water reaches the building foundatiavhereas its minimum
level is about two meters lower. Additionally, iasvfound that the ground water
did not reveal any leaching, acid, carbonate, msigne or sulphate aggression
to concrete, but it revealed medium ammonium agipas

The biggest problem of the underground part of hbéding were the
substantial craks and humidity of the interior waif the cellar in the extension
(isolated shelter rooms), which additionally did t nbave foundations.
Unfortunately, also the other walls at the cellewel as well as some of the
ground floor walls were strongly humid, too. Anatheportant issue were the
craks on the exterior wall of the gable staircasetlwe northern side. The
morphology of the craks indicated clearly that #rea under the foundations
was overloaded. Additionally, damages to the estewalls, from the World
War 11, were found.

4. MODERNISATION AND RENOVATION PROJECT

In the original project, the following works werkapned to be carried out in the
existing Dressing Room and Bath building (build®g cleaning and renovation
of the brick facade according to the guidelinesthad building conservation
officer; the replacement of window hardware (thendaw divisions to be
maintained in the external glazing), uncovering ardibiting the internal steel
structure (I-beams and riveted steel columns),exdbiting partially uncovered
brick vaults. Unfortunately, no reliable technicakpertise of the existing
building Dressing Room — Bath was performed andilailpy no serious
computational analysis was carried out. Additionaltlue to the lack of
foundation exposals it was impossible to evalulagetéchnical condition of the
foundations.
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In addition, an extension was planned to be bwittich was to supposed
to consists of two parts: a northern part (BuildiBy and a southern part
(Building A). The northern part was planned to naim the vertical divisions of
the elevation. Fields between the pilasters wereetdilled with large glazings
referring to the existing building. This part was bbe crowned with a bay
window with panoramic views of the valley of thev®i Warta and Ostrow
Tumski. The southern part was glazed and baseteoniiicle, referring with its
shape to the gas tanks. Building A is a spatiaktae and a dominant in the
scale of a quarter (fig. 10, 11). This part houses conference rooms and a
foyer of a large hall on the last floor. The rooans connected by fan stairs and
ramps that run along the outer side of the glael fig. 12). The traffic areas
are dedicated to exhibit gas technologies.
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Fig. 10. A layout of the modernized facility togettwith the northern
and southern parts

Building B Building C Building A

Fig. 11. View of the modernized facility togetheittwthe northern
and southern parts
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Fig. 12. A model of the structural system of BuilgliA

5. RENOVATION AND MODERNISATION WORKS

Because a reliable technical expertise failed to peeformed as well as

additional analysis of the foundations of the emgsbuilding failed to be carried

out, neither the possibility of overloading the soib under the foundations in
the existing building (Building C) was taken intecaunt, nor it was considered
to perform secondary waterproofing in the buildiogto repair the cracked

exterior gable walls (which occurred as a resulb\arloading of subsoil under
the foundations) of the existing building, both time walls and lintels. The

mentioned above works were commissioned by thestoven his expense. The
performed works involved: application of indirecuhdations for the new parts
of the building, application of a suitable hydrahation system in the existing
building and in the newly-built parts, repairs oftexnal walls in the existing

building, as well as other works such as new smhstifor lintels in the passages
connecting the existing building with the newly Ibgiarts, strengthening of the
degraded (due to the designer's errors) exististpitic floors and reconstruction
of the back side of the staircase.

5.1. Changing thefoundationsof the new parts of the facility

The carried out analysis of the load bearing cayaai the soil under the
foundations of Dressing Room -Bath building, theeedwrr walls including,
showed that it is fully or almost fully exploite@hus, it was not possible to
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build the newly designed parts of the building dile on the existing
foundations, according to the performed technicasigh, without causing
substantial damages to the existing building of tlessing room — bath.
Because of the above, it was necessary to destgwaly in which loads exerted
on the subsoil by the newly designed parts wouldréesmitted into its deeper
layers, to prevent the cumulation of the valuestofsses resulting from loads
exerted by the existing building (Dressing roomati8 and the newly designed
parts from exceeding the load bearing capacityhef diven subsoil layer. In
order to ensure it, an indirect foundation was igpltio the newly designed parts
of the building which would base on jet grouteduoohs (Solicrete T), as the
safest and the most efficient solution (fig. 13).
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Fig. 13. Distribution of jet grouting piles undearpA and B (cross section)

Due to the fact that the subsoil was polluted withand phenols at
the depths ranging from 6.5m to 12.0 m, it was ssaegy/ to consider this
fact while producing theSolicrete columns, which was realised by
assuming the piles to be made of cement CEM | gnaising three-stage
technology to stiffen the contaminated subsoil.

5.2. Waterproofing

In order to produce tight waterproofing barriers thre existing building, a
technology applying horizontal injection siloxaneasvused and a system of
internal and partly external polymer-cement coajnghich simultaneously
produced a load bearing layer of the floor on tkisteng embankments. Before
producing the internal coatings, the walls weredtgd and after the coatings
were produced the walls were plastered with arlligeat renovation plaster.
Outside, above the ground level, the walls werdt@ada@lly hydrophobizated
(fig. 14).
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ESCO - FLUAT

ASOLIN WS

Termopal SR 44
Termopal FS 33
Tagosil

Aquafin SMK
insulation
Aquafin 2K

insulation
3.5 kg/nt

ASO Dichtband 2000

Fig. 14. Schematic waterproofing system in thetexgspart

In the new parts, a system of polymer-cement cgatimas produced, and
carefully connected with the new waterproofing egsbf the existing building.

5.3. Exterior wallsrepairs

Bearing in mind the historic value of the buildiapvations, the repairs of the
craks on the exterior structural walls were perfednibasing in the innovatory
repairing system PCC connected to system HELIFI¥nr&ctors, anchors and
reinforcing rods, which form the basis of the siolo$, are produced from
austenitic stainless steel using a unique spirgibdeHi-Fin (fig. 15).

a/ b/
| —

wlaluli

Fig. 15. Repair system applied to the exterior svall
a / walls themselves, b / lintels
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5.4. Other works

The biggest misconception was the newly designedld between buildings A
and C, as well as B and C. The first version ofgtgect included lintels based
on a system of I-section, which was totally impbksto produce and could only
lead to to destruction or failure of historic builg C. On the request of the
investor's supervision, lintels were redesigned mtsystem of two C-sections
tightened with screws, thus leading to the formmatié composite steel-ceramic
lintels. However, the designer planed a monstroligien based mainly on [240
tightened with bolts M30, class 8.8 (lintels betwdguildings B and C). The
situation was not much better in the case of lintetween Buildings A and C.
Additionally, the designer planned that the screwese to be prestressed with a
prestressing moment 2,2 kKNm, i.e. generating alitwase the tensile force than
the load bearing capacity of adopted screws. Dutiveg realization works, a
failure occurred yet with the use of a much smalestressing moment. A wall
between C-sections was crushed, and the web dfections was weakened.
Within the investor's supervision they were redesijand produced correctly.

Due to the poor technical condition and safetysriskthe back staircase
(fig. 2), it had to be dismantled and reconstructemhforming to all the
requirements of the building conservation offideg.(16, 17).

Fig. 16, 17. Restoration of the back staircaseriga&h SCC cdncrete

In order to connect it rigidly to the main buildingelf compacting
concrete was used (for the first time in Pazra even maybe in Poland). It was
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impossible to use a classical kind of concretetdube poor technical condition
of the existing building and the fact that varidirsds of steel merged with each
other (fig. 16, 17). Self compacting concrete pdegi tight filling of the
boarding yet under its own weight, while maintagnimigh uniformity even if
there is a dense reinforcement [11]. It is a uniguoeluct especially useful when
vibrators cannot be applied, also in the caseadftery additions or expansion of
existing facilities, particularly historic ones, canalso when formed and
reinforced steel merge with each other. On the sbasfi the formed
superstructure, a three-layer wall was produced waiit elevation layer made of
specially selected face bricks.

6. SUMMARY

Improper decisions of the designer team, inexpeédnin renovation and
modernisation projects, may result in damage on alestruction of renovated
historic facilities. It may also lead to excessexpenses for the Investor. An
example of such a situation has been presenteceab@wly through effective
services of the Investor's supervision, the Invéstgmood will and their financial
capacity, it was possible to carry the successfubvation of the modernization
process of one of the most interesting post-indalstbjects in Poznan in the
Old Gasworks. Despite this, the realised investmeeived two national
awards: ,Modernizacja 2011” under the auspices bé& tMinistry of
Infrastructure and a honourable mention in the caitipn: ,Zabytek Zadbany
2012 in the category “Industrial Architecture ahechnical Heritage” under the
auspices of the National Building Conservation €ffi
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RENOWACJA Z MODERNIZACA
BUDYNKU POINDUSTRIANLEGO W POZNANIU

Streszczenie

W pracy przedstawiono renowagabytkowego budynku poindustrialnego znajdapgo
si¢ na terenie Pozmakiej Gazowni. Nieprzygotowany zespét projektowyelmit wiele
btedéw i zaniecha, co doprowadzito do dodatkowych prac, w tym namawh.
Zwickszony zakres prac doprowadzit réwnielo znacznego zwkszenia kosztow
realizacji przeprowadzanej renowacji. W trakcie lizagji prac zastosowano wiele
nowoczesnych technologii, niektére po raz pierwsayerenie Poznania.
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REVITALISATION ISSUES OF SETTLEMENTS BUILT
IN 1946 — 1974 IN TERMS OF SOCIAL
AND DEMOGRAPHIC CHANGES

Jakub CZARNECKI
Faculty of Architecture of Silesian University oéd@hnology in Gliwice

The paper refers to the issues of forming the aéisdtion programs of settlements in
particular houses built in 1946-1974 in terms o€ thnderstanding of social —
demographic changes which have been taking plaeenmdern society. Paragraphs 3
and 4 contain the description of general social kgal factors which influenced the
shape of a family and the residential structurdt buil946-1974. Paragraph 5 is devoted
to the predicted changes in the family sizes apduhctions predicted by GUS (Central
Statistical Office) which are taking place in lighft progressive egalitarian relations in a
family. The sixth part shows strong and weak ooftresidential buildings which were
built in 1946-1974 in relation to the new family deds. The conclusions include main
directives, which should be followed, when the t&isation activities of such objects
are formulated, dedicated mainly to the increagarget groups with specific needs:
elderly people and childless, economically actiwang people.

Keywords: architecture, revitalisation, demographgdern family

1. INTRODUCTION

Reflecting on the implementation of revitalisatigorojects within the
settlements built in 1946-1974, some of the saégihographic aspects of the
issue which may release their potentials deselinkitty over. The date 1974 is
a rather presumed limit more connected with thdémentation of some urban
and housing norms, which will be discussed furtlhsrwell as with the spread
of prefabricated construction techniques — panelldings, which may
themselves be the subject of a separate elabordtierto the different set of
problems of social and technical nature.

" Corresponding author. E-mail: jak111@wp.pl
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2. SOCIAL SITUATION IN THE AFTER-WAR PERIOD

Reading “Sociology of a family” by Tomasz Szlendakwe realise, and in fact
often intuitively notice, that the family which iadirectly designing its basic
tool — a house or a flat, being the aim of our wasknot that definable and
stable as some people think, but is a dynamic, ggwlie formation, in which
relations and mutual interdependence do not chamgg with time and
according to its particular stages, but also du¢hto general changes taking
place in the society. It is not the architect's olanalyse the reasons and results
of these changes but we should be aware of thertg s&ilfully react on the
processes through suitably designed houses. Aasfahe existing objects are
concerned, we should think how to exploit them bhod to transform them so
that their potentials would be best exploited. Lingkat the construction
industry in the period after World War Il, we shdulemember that it was
formed in determined social, demographic politicalltural and economic
conditions.

Not only was the number of houses in the interveaigal insufficient, but
many of houses were destroyed in war operations.ohles that preserved, were
managed in such a way that they would have accomteddhe largest number
of people. Additionally, as a result of border ohpes, we must remember about
the great migration of the population from the easterritories to Silesia and
“Regained Territories”. An excellent picture oktmigration we can see in the
Ethnographic Museum of Opole Silesia. People brough only their culture,
possessions but also their fear and uncertainttheffuture. However, such
towns as Gliwice, Wroclaw gained immensely in thmixing of cultures where
the tradition of Silesia met with Lviv, forming aew quality. The post-war
trauma caused a kind of "conservative rockburst3(3. 353) within which, the
family model and mutual relationships should redenthose of the Victorian
era. The 50s harden the “traditional” roles of ahmo, best with a few children,
and a man the only breadwinner to the houseHoldT.S s. 356).
Simultaneously, much pressure was put on “demogdgaglonstruction”of the
country: ‘In 1950, the rate of live births in Poland exceededn the American
record and was 30.7 per 1,000 peopler.S s. 353 after Duch Krzysztoszek
1998 s 31). In 2009, the birth rate was 10.9 2¢hbuld be remembered that it
all happened in the reality determined with thetjall system which we had at
that time, and which contributed to the isolatidndeas. Changes which started
to take place in the western societies yet in tkies, did not reach our country
until the nineties, thus the more dramatic theyrsamlay.
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3. CONSTRUCTION INDUSTRY OF THE AFTERWAR PERIOD
UNTIL 1974

The PRL times, and particularly the 50s, were tbgoal when every aspect of
life, and especially social life — construction luding, was under political
control. Fast development of towns and the growthindustry, which were
followed by the migration of population to townseng the priorities of the
authorities. Apart from the development within #dsting towns, new totally
artificial formations appeared, e.g. the town oftily was established by the
resolution of the Government Praesidium of 04.18018nd the Regulation of
the Prime Minister 09.11.195n order to improve the living conditions of the
working class of the Central Coal Basifi3]. In order to establish new living
space “appropriate” for socialistic society, newms were sought for with
which the constriction process could be kept urmdetrol. Act of July 3, 19471
was the base for the activities. It imposed a meguént on the Minister of
Reconstruction to formulate building standardse#ulted in the announcement
of instruction of 10 September 1947. Not only die tnstruction formed the
spacious norms for particular standards of flaegaties, but also stated the
guantitative relations for the particular categerien the new designed
residential complexes. It is worth mentioning that only a living room or a
bedroom was considered a room but also the kitghehad a window and was
separated with walls.

Table 1. Norms for flats from 1947 [5].

Flat category | Usable space irOut of which living | Sample numerical soluti0|41
m? area
I 22 16 1 or 1.5 rooms
Il 35 24 2 rooms
[l 41 28 2,5-3 rooms
v 48 32 3-3,5 rooms
\% 58 40 4 rooms

The norms allowed designing rooms lesser than 8 amf, bedroom
annexes, which had to be opened to other spaagytihbut could be designed
without windows.

A flat of type lll was considered to be the basie @and so was decided to
be built in 3/5 of the newly erected blocks of §laivhereas the proportions for
types | + Il and V amounted 1/5 each. Simultanegusicommittee was formed
within the Institute of Housing, which was to eladte new standards. The
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assumptions the committee made are worth citing herthey reveal the picture

of the criteria they used [6]:

1. ,The average floor area should not exceed 11.3mrj@rson.

2. A minimum living space per person amounts 7m 2, #nd expected to be
enlarged to 8.5 m2 and then to 10.5 m2 per person

3. Each family receives a separate apartment.

Every citizen, regardless of age is consideredragre

5. A bedroom for 3 people is considered unacceptabith the exception of
marriage with a child under 5. It is unacceptable at least highly
inappropriate that two persons sleep in one roospeeially persons more
than 12-14 years old, of the opposite gender. Algping in the kitchen is
unacceptable ..... "

»

Fig. 1. Examples of flat plans elaborated by thatifate in 1950. lllustrations are taken
from the ,Report of the Committee of Housing Stamdavolume 1 IBM
Warsaw 12 1950 Book 1”

The additional results of the committee's work wire architectural solutions
for flats elaborated by engineer Szperling (IL.49me of which are presented
below. These solutions were in use for many yedle proposed by the
Institute standards were accepted as a flat nort8%d [7].

In both cases, a living room meant a bedroom foemqta, which did not
provide expected privacy. Looking at the housingicdtre, we can see that
single-room flats and double-room flats compose®h &3 the total number of
flats, which for the average family (2+2) presentedonsiderable housing
problem. The situation became even worse aftepdizing the standard in
1959 [8]. It introduced the limit of 44m?2 for a flan the newly designed
buildings and settlements. It was then that the evariature was introduced to
determine a flat by the number of its residents.
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Table 2. Comparison between the results of IBM wall standards from 1954
and 1959

Committee of Housing Standards from 1954 Standards 1959
Standards (IBM) 1950

IS IS L%
© Sloo Elc |Q Slow Elc |8 |wEl20
> |sg5g2slfgs =598/ 2y LEl5 |2y e
8 |Lglu5 28 Lx58 |Lgos5282a5 |98 €EY
[ |2 22 alX [ s|- |- alX [ 235335

o o nl 2
0 |P+W| 18- | 12 05 P | P+W 18- | 14 | 10%| M1 | 17- 1

K 20 K+ | 22 20
WC
| P+K | 25- | 15 4 PK | P+K| 28- | 18 | 43%| M2 | 24- 2
27 +t | 39 30
llai|P+Pj| 35-| 21 6 | 2PK| 2P+ | 41- | 28 | 37%| M3 | 33- 3
b +K | 38 K+t | 50 38
lllai| 2P+ | 44- | 28 7 | 3PK| 3P+ | 51- | 36 | 10%| M4 | 42-| 4
b K 48 K+t | 58 48
IVa|2P+P| 53-| 35 7 | 4PK| 4P+ | 59- | 45 do | M5 | 51- 5
ib | j+K | 58 K+t | 66 2% 57
M6 | 59- 6
65
V ai|3P+P 63+6| 43 7 | P-room, Pj single room - M7 | 67- 7
b | j+K 8 bedroom, WK kitchen annex , 71
Vialap+P 75- | a9 8 K- kitchen, t.- bathroom
ib | j+K | 80

Looking at buildings from the period 1945-1974c#n be noticed that
they frequently do not compose large settlemerthpagh sometimes they
initiated their development. A lot of settlementsre built within the after-war
restorations, often as single buildings or as allsgnaup next to the existing
buildings. Additionally, many of them, since thegen built as the first ones,
are best located and are best communicated wittetlief the town.

The year 1974 is the date which separates thewmsrsperiod in the
building industry for two reasons. The first ondhiat this is the year when new
building and town planning standards were estabtishvhich serve as a
cornerstone for new large settlements [9], andste®dnd one — is a widespread
usage of panel building. The difference betweeas¢htwo periods is vivid
enough to consider the problems occurring in tlestates as separate problems
of space in town planning, structural-technicat] aacial.
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We can read more on this topic in papers by WiadydKorzeniowski
(Budownictwo Mieszkaniowe Poradnik Projektanta) Andrzej Tokajuk
(Zespoly mieszkaniowe z lat 1945-1970....)

4. DEMOGRAPHIC AND SOCIAL CHANGES AFTER 1989.

The year 1989 is a special date for our societyonbt because of the political
transformations that took place in our countrys lalso the date after which the
effects of these changes have a huge impact on aneat of our lives. The
collapse of the planned economy and thus the hiealastry and mining, which
were the basis of employment in urban areas su@ilesia, results in the fact
that those who migrated to these centres in sdarchiork began to leave them.
For instance, in 1988, the population of Silesiss Wa907 919 [10] people,
whereas twelve years later, in 2010, it was 4 @85 §l1] people. The
difference 272 037 can be compared to a mediunadd¢@en e.g. Cgstochowa.
The drainage of the town residents is tightly dated with the size of
businesses which located in various towns. The nuosig prepared by the
Central Statistical Office foresees the further rdase in the number of
population in 2008-203H.2], to reach the number of 4 052 211 people,bye.
855 708 people fewer. It is as if a towns such asoWice, Sosnowiec and
Czstochowa were depopulated. What is additionallpificant, is the changes
which are taking place in the structure of the paion. The prognosis says that
the percentage of elderly people in the populastmucture will increase
whereas productive group will shrink.

| ..
55+
I =
a-14
a uln] 1000 1500 2000 2500 3000 3500 4000 4500 S000

Fig. 2. Population structure in Upper Silesia ii@@ogether
with the prognosis for 2035
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Fig. 3. Structure of household sizes in 2008 awdposis for 2035

The changes are followed by the expected changekeirstructure of
households. As can be observed in Fig. 3, the magtrity of households will
fall into the group with 3 residents, whereas flatth one or two residents will
compose 61.2% of the total number of flats. Theeenmmerous reasons for this
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situation, although they are mainly related to phegressive globalization and
the changes that take place within the family —matual relationships of their
members. It is not a local problem, although tihergt changes which are taking
place refer to countries well rooted in Catholiciamd patriarchal traditions.
The fertility rates of women are significantly deasing in these countries [T.S.
pp. 367-369], simultaneously, the marriage ingtitutis becoming more and
more unstable, and the divorce rates are consilyeraing. “In just 1998, the
numbers of divorces in particular countries were falows: 578 (in 1000)
Finnish marriages, 525 British, 563 Hungarian, a4 Russian[T.S. p. 370]
ot is estimated that 300 marriages out of 1000 ghtorced currently in
Poland.” [T.S. p. 372]. The number of people who decidéive as singles is
considerably increasing, which refers mainly to womand also people who
live together but do not get married. People tenget married later and later, if
at all. A model of an egalitarian family is formed,which all the members are
respected, as well as their professional choicds ldatime ambitions, and also
various alternatives for what was previously caltedlassical nucleus family.
Each of the models will approach the living spata slightly different manner.
We, the architects, understanding the new demafaigild consider them and
reflect in our work. What will connect these modedsdefinitely the general
trend to individualise the space providing intimdoy their residents, and also
transferring the traditional functions of a famityexternal institutions.

5. CONSTRUCTION INDUSTRY IN 1946-1974 IN LIGHT OF
NEW FAMILY MODELS

Looking at the issue from the point of the antitgshdemand for flats, it should
be noticed that what was the curse of its timesnramum surface of a flat -,
may now be the biggest trump of the facilities buil the after-war period.
Obviously, the settlements, or particular buildinggve their strengths and
weaknesses.

5.1. Strengths:

 The most probable strong point, apart from the amaf is their central
location in the town structure, as they were bailtthe beginnings of the
urbanisation process.

* The facilities are usually well communicated witle trest of the town, or are
located within a walking distance.

* The settlements are surrounded by well developegmgareas, although
frequently neglected.

* To a large extent the estates have a well-estaolisiocial structure of a
peaceful nature.
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The general technical condition of the facilitiés ¢onstruction terms) is
satisfactory.

Some of these estates, especially the ones whicke vparticularly
solicitously designed, may, with their unique atetture, deserve a respect
to be referred to as "cult estates" and after nmoglation their attractiveness
may vanquish even modern buildings. A good exangblsuch buildings
may be “Superjednostka” in Katowice, designed byeddistaw Krol in
1972 and recently modernised.

5.2. Weaknesses

Obviously, such estates have their weak points, They should be solved and
corrected within revitalisation works:

A barracks-like layout of the buildings shapesdpace giving it impersonal
appearance, which also refers to the shape ofuidings themselves.

As a result of a weak commitment to the developnoénspatial order of
these settlements, attention should be paid tora peor arrangement of
space around the buildings — damaged sidewalkk, daglaygrounds or
meeting places.

Extremely limited parking places. What refers matol older buildings.
Although the overall small living space of thesatdlis their strong point, it
should be noted that a large part of the premiseaad meet the currently
accepted standards. It particularly refers to roosesh as kitchens,
bathrooms, and bedrooms. Frequently, there araloofies.

The buildings are in a very poor condition in terofs their technical
infrastructure. Starting with such issues as caffired ovens which were
built due to the lack of gas supply, finishing witzardous gas-powered
water heaters. A part of the buildings were hedbgdinefficient and
polluting coal-powered municipal heating plants.

Thermal parameters of buildings, especially of threes from the late
seventies, are very low. It may be an additionabfgm, as these particular
buildings often have "deliberately designed modsrfacade" showing the
structure or texture of the materials. (eg, bubdirdesigned by a team of
Majerski Duchowicz at Stawowa Street now Dunikowgki Street in
Gliwice).

Poor accessibility for the disabled and elderlygdes- buildings do not have
elevators and their ground floors are often raised.

Such buildings are often in the poor areas of tvent which reduces the
value of the neighbourhood, and thus blocks thanftmal capacity to carry
out the necessary repairs.

Dispersed ownership structure which may presengrficant obstacle for
the decision about carrying out the repair works.
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6. CONCLUSIONS

Viewing the problem from the perspective of soahknges, there are two
possible target groups in terms of the demand rwaillsapartments. However
the two groups have different requirements in tesingrban and living spaces.

The first of these groups comprises elderly peopleo present a very
traditional approach to the living space. Obvioudlyese people have their
specific needs which should be met when revitaligirbuilding. This group is
characterized by the fact that individuals are rofanely, after they lost their
spouses, and it is very important for them to hiédnee opportunity to maintain
relationships with other persons at a similar agis. important from the point
of view of the group to provide these contacts imitthe municipal area.
Additionally, it is important that the surroundings safe and quiet with the
utility facilities within a walking distance (shopsmedical services, meeting
places). Adjusting the internal structure of thebaildings and their
infrastructure to meet the needs of elderly peopiethe context of their
potential disabilities, seems to be challengingutih not hopeless, due to their
traditional constructing technologies. The keyasdrtstall a lift and reconstruct
the sanitary facilities. Elderly people, due toitHewer material status, often
cook their meals at home. Also, they more freqyepdly visits, so the kitchen
area and the living room require a good solution.

The second group of people who might be interestedch revitalization
projects are active young people living alone opdirs, referred to as DINKS
(Double Income No Kids). The average size of symrtments ranges 40-44 m?2
with two rooms is rather intended for families witb children if the twenty-
first century living standards were to be maintdinérom the point of view of
town planning, the important issue for such persigenthe proximity to their
work places and utility facilities in the town cemt due to their specific
lifestyle. Because of their young age, they pus$ iegportance on a peaceful and
secure neighbourhood and more on the architeaquicity of the object itself -
hence the phenomenon of “Superjednostka”. They w@aiflo consider the
standard of finishing as a significant issue. Wbilder people spend more time
at home or in the neighbourhood, this group tréasliving space differently.
Due to the strong commitment to work, home rem#iesmainstay of everyday
rest (sleep) and possible contact with the negeysion. Much less time is spent
on the preparation of meals — it is pointless tpeex from anyone to cook a
"full-sized dinner" after coming back late from WorThe kitchen may be
marginalized here to a row of cupboards includingitehen working space.
These people are more often willing to take arvactacation away from home
(sports trips, etc.). Similarly, relationship wilfiends are transferred to clubs ,
pubs and restaurants. The separation of the dly flsom the intimate area is
of less importance than it was in case of eldegigpbe.
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PROBLEMY REWITALIZACJI OSIEDLI MIESZKANIOWYCH
Z LAT 1946-1974 W ASPEKCIE ZMIAN SPOLECZNYCH | DEMBGRAFICZNYCH

Streszczenie

Artykut dotyka problematyki mdiwosci ksztattowania programow rewitalizacji osiedli
i poszczegoélnych obiektdw mieszkaniowych z lat 238984 w oparciu 0 zrozumienie
zmian spoteczno demograficznych, jakie zachode wspoéiczesnym spoledmstwie.
W akapitach 3 i 4 opisano ogélnie czynniki spoteczmprawne, jakie miaty wplyw na
ksztalt rodziny i struktury mieszkaniowej powstaejokresie lat 1946-1974. Akapit 5
poswiecony jest przewidywanym zmianom w funkcjonowaniuwielkosci rodzin-
,gospodarstw domowych”, jakie asprzewidywane w oparciu o prognozy GUS
i zachodzce w ramach pogpujacej egalitaryzacji rodziny. @&¢ szésta pokazuje silne
i stabe strony zabudowy mieszkaniowej z lat 1948419 relacji do nowych modeli
rodziny. W ramach wnioskéw przedstawiono gtéwne yeghe, ktorymi powinno si
kierowat, w ramach formulowania dziata rewitalizacyjnych, takich obiektow,
dedykowanych dla powkszapcych sé i specyficznych w swych potrzebach grup
docelowych: os6b starszych i aktywnych zawodowalbieznych oséb miodych.
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REBIRTH OF POSTIDUSTRIAL ARCHITECTURE
IN POLISH TOWNS.
Adaptation of a historic building of a power statim into
a modern art galery in Radom

Dariusz GAWEY
Faculty of Civil Engineering and Architecture, KielUniversity of Technology

The transformation of city centres in Poland hdenavarious forms over the last 20
years. The specificity of the physiognomy and histspatial conditions imposes a
certain direction of those transformations. Thegpghthe public space of the modern
towns and cities starts with glass-sky-scrapergatious forms of revitalisation of old
buildings. More and more frequently, the spacenisven with splendor of newly revived
industrial facilities. The adaptation of the exigtiindustrial facilities to new functions
creates new cultural space thanks to their indadidimd unique quality.

Keywords: post-industrial architecture, industaathitecture, adaptation,
renovation

1. INTRODUCTION

The existing facilities of industrial architectuvecur in many Polish towns, and
definitely in the bigger ones. Their beginninggEiarope should be searched for
in the times of Industrial Revolution. In Polantpuigh, slightly later — in the
period starting from the second half of thé"t@ntury up to the beginnings of
the 20" century. They owe their exceptional architectfwains to the functions
they were intended for. They housed industrial {glatechnical appliances, and
machines therefore they were built from modernf@asthose times) building
materials. Large areas were obtained thanks toafipdication of large-span
elements forced the designers to use the latasttgtal solutions. Seemingly
crude elevations, not devoid of architectural deteiugh, were often limited to
the use of clinker brick walls. A large floor arefithese objects extorted the
usage of large glazed areas on facades.

" Corresponding author. E-mail: dga@vp.pl
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Fig. 1. Centrum Manufaktura in £éd/ source: www. wikipedia.org / HuBar /

Adding considerations for shaping the facade okéhfacilities in the
form of repetitive axial rhythms of window compomerand technological
appliances, accuracy has been achieved while mesabave been conserved in
dealing with architectural expression.

The traditional form of industrial plant is a higime-storey production
hall of a frame construction. It can be concludsat the buildings completed by
the 50s of the last century were characterized sinaller scale of building [1].

The central location of a property and access aoothject from all sides
allow the use of simple adaptation measures. Teetilan of these objects once
on the periphery, today as the progressive urbaeldement processes, has
become their undoubted advantage. Being locatduinibe intermediate zone
of cities but still in the city centre, they alloetter access for the dwellers.
Industrial facilities distinguish not only by itschitecture, often for many years
they served people with their proper brands.

With the development of technical ideas, the eqgeipnof these facilities
has become obsolete or sometimes even uselessidaolear and progressive
collapse of the building led to their depreciatiorthe city structure [8]. Some
of them had a chance to be classified as histooicuments and thus to survive,
others have been destroyed for the brick. Therefarerder to restore them to
their former glory, it is necessary to carry outhteical expertise and implement
conservation procedures preceded by adequate chssaa design studies [2].
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2. POST-INDUSTRIAL ARCHITECTURE — A PROBLEM OR
A CHANCE?

Abandoned industrial sites common in most Poligkegican be a significant
problem for the owners. Significant areas of thecels and their usable
dimensions generate considerable costs, startitigtasies, through exploitation
costs to large financial expenditures related eoataptation of these objects to
new functions.

Nowadays, in the times of growing commercializatidnis not easy to
find new purposes or roles, which the objects cquia/ide. Small objects are
eagerly adapted (finding quickly new owners), tuéheir function and greater
spatial clarity.

The term - post-industrial architecture - is highting the unique
gualities of objects and granting them new fundiofhe new value that the
buildings present through their presence in thamrbevelopment is also a new
phenomenon that can best be explained on the egapfpBilesian towns.
Giving these objects new values enables us to ussher term — the
renaissance, i.e. their rebirth to their new roles.

3. CONTEMPORARY TENDENCIES IN INDUSTRIAL
BUILDING RENOVATIONS

As a large-scale objects: steel mills, coal minéh whafts, mills, breweries,
power plants, etc., these buildings dictate thgipliaation and adaptation
possibilities.

Current trends to design cost-effective architextie. crude not to say
minimalistic, present themselves as some kind opodpnity for the
development of these facilities. Non-plastered svaiith regular joints, exposed
bare structural components, steel riveted linteégmental lintels, ornamental
cast iron cantilever elements all create a unigoeearance as well as the
unique atmosphere of the interior [6].

Objects of residential architecture created asadled lofts have long
ceased to be the homes for people from elite arahtagarde. They are
increasingly becoming apartments for young, -creatipeople, seeking
unconventional solutions and innovative adaptatbrinterior design. At the
beginning of the twenty-first century, such apartisevere in demand and were
more willingly bought than single-family houses. €eTtsituation changed
radically with the advent of the economic crisigldhe impoverishment of the
young.

The next group of buildings includes large objeofsa commercial
nature. Enormous commercial spaces, so-called€igadl’, began to quickly
conquer urban spaces forming complexes - centregchwhwith their
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dimensions, go far beyond these industrial faesitiTheir task is to create an
atmosphere and ambience, to arrange the spacesomnetimes even to give
them their old known brands. Obtaining a suffidigtdarge space in city centres
can be a problem, hence the adaptation of the wiaseindustrial complexes.
Supplemented with essential multi-level garagesy tare becoming places of
social life for meetings, shopping, and sometimemnespending free time, just
modern temples of commerce.

Another group comprises objects for exhibitions andseums. They
have recently been willingly erected because ofpbssibility of obtaining a
grant from EU programs. Here also providing an appate architectural
expression must be combined with the specific matdithe interior design and
with the detail reproduction. Huge areas of formhatls, supplemented by
natural and artificial lighting are ideal for tHisnction.

Industrial complexes of an urban-nature charasem to be completely
different objects. Factories hidden on the outskitft the city or beyond their
borders, pose a challenge for designers in relatiche created cultural theme
parks. The connection of individual objects intgraup surrounded by greenery
while providing them with new ideas, causes thaytmay be used for various
purposes such as staging of historical events mdweting a lesson.

The last group consists of individual objects sashwater towers, gas
tanks, small production workshops, forges, which aften appreciated by
private investors. Often used as a catering poamtsmall hotels are a real pride
of the city. In the case of water towers one cahfomet about the unique
composition features such as:

- clarity in the landscape and the silhouette af ity as the spatial and
altitude dominant

- as a convenient central location in the city

- often a combination of functions and viewpoints.

Table.1. Systematics of objects with their attrédsuand location.

Group of Location within
post-industrial Scale and features the town Examples of realization
objects borders
1 2 3 4
Multi-storey objects .
Lofts and with numerous Throughout the Throughout the entire

dwelling houses | communication tracts | entire city country, vast majority in

or single objects big cities

Multi-storey objects - “Centrum Manufaktura”
Commercial and | with numerous Outskirts but in £6dz
service centres communication tracts of also downtown | - “Stary Browar”in Pozn&

complexes of objects - “Alfa” in Biatystok
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- Museum of Warsaw
Uprising
Exhibition — M.ultl-storey objects Throughout the | .ngryka Drutu” in
with numerous Y Gliwice
museum o entire city w S
communication tracts - “Fabryka Trzciny” in
Warsaw
- WSP Gliwice
Industrial
complexes of Complexes of objects | Outskirts or Exoloseum w Bvdaoszcz
urban-nature surrounded by greenery outside the city P ydg Y
character
Sinale. small Throughout the entire
Catering and ge, A Outskirts but country
sometimes combined .
hotels - : . also downtown | e.g. water tower in
with a viewpoint
Wroctaw

4. THE IMPORTANCE OF POST-INDUSTRIAL OBJECTS FOR
URBAN SPACE

Functioning for decades, these objects are idedtifivith their particular
location. Clear and recognizable in their distinetiarchitectural form, they
create public spaces.

Through their functional features they indirectiypflienced their
surroundings. Therefore, it is possible to difféiztie separate industrial zones
of the city, sometimes whole town districts. Largedustrial facilities were
surrounded by housing districts but also by theeesary social infrastructure.
More recent extensive industrial units built in thast 50 years were
characterized by scale only.

Today, after the period of economic transformatittrese urban areas
may present a problem of extensive revitalizat®imgle older objects are in a
slightly different situation. There is a numberimfestors who often and gladly
place their businesses and offices there. Theildligiion of industry on Polish
map allows identification of specific areas witHaage concentration of these
objects such as Silesia, t6dnd surroundings, Pozaihand Biatystok.

The Silesian agglomeration can even be referreasta post-industrial
city which is positively being transformed befongr @yes, improving its public
space by applying individual innovative solutiomsdlving these objects [4].
Modern objects with heterogeneous functions locatedefined zones or town
districts may, however, be understood as ,,hybuiiddimgs” without a strong
leading function [7]. These are the discussed gadugbjects, among which it is
impossible to distinguish specific mono-functiotalildings. Their immediate
vicinity, spatial and transportation relationshigad to the transformation of the
public space.
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In the case of higher concentrations of such objébe phenomenon can be
defined as space hybridization. The new urban phenon, which has been
poorly researched, can be perceived as both pesitid negative. However, the
scale of the newly built hybrid buildings may giise to much controversy.

5. MODERN ART CENTER “ELEKTROWNIA” IN RADOM

Medium-size towns with up to 250 thousand inhalttapreserved their
character of urban building in most cases in Poladdle maintaining an
appropriate scale. The industrial objects, buikadkes ago, are mostly single
buildings.

One such example is the building of the former poplant in Radom.
Located in the city centre, it managed to estabiishposition in the town's
cultural landscape. Surrounded by tenement hoitseghibits its architectural
gualities characteristic for industrial architeetur

Due to the lack of ideas of how to use it, on the band, and the lack of
a large showroom or a museum on the other handallLaathorities of
Mazowieckie Voivodship decided to create an exkhit centre of
contemporary art. The main part of the historiclding consists of three
interconnected blocks, two of which are interconeécbuildings, several
meters heigh, which form the main body the objdictwas extended by a
bungalow building with a lean-to roof. The subjbatlding, made of brick, with
thick solid walls with characteristic large aredgazing, is a monolith [5] of a
characteristic recognizable lofty silhouette.

Fig. 2. Modern Art Centré ;‘Elektrownia” in Radom,
view from Traugutta Street /source www.wikipedig.dGazelle/
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The building is a place where electricity and hiat the town were
produced for many years.

Its origins date back to 1901 when the town waswvih electricity from
this power plant. Most of the technical equipmest generators and other were
sent to Russia yet before the outbreak of the Wilatid War.

The property was taken over by the Radom Commumity not until after the
end of World War Il. In the years 1956 to 1963, dfsandoned building fell into
disrepair. From 1963 to 1998, it served as a mpaicheating plant. In the
subsequent years, it functioned as conferenceitfesilof the city's enterprise
Radomskie Przeddiiorstwo Energetyki Cieplnej, until 2005 when its
ownership was transferred to the Management BoardMazowieckie
Voivodeship.

5.1.Design solutions for competition
The aim of the project selected in competition w@scombine the existing
historic building with modern architecture.

Static heavy masonry hall was supplemented by abeurof smaller
black dynamic elements made of perforated blacktshehe new part.

The created kind of counterbalance between therepdesentative part
and the modern exhibitional part can be felt botlthie spatial composition of
solids and in the interior design. The entity istech with the conception
according to which the exhibitional part enters @pen space of the cinema
terrace and further with the open landscape opérk on a slope.

The intermingling art and street spaces shouldelaésed by transparent
forms of the passageways in a form of blocks basetliangles.

Fig. 3. A winning model of the design competitioBSW “Elektrownia”
in Radom / source www. elektrownia.art.pl /
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The historic brick building is designed to servettas building entrance.
A skylight, clearly underlined with a longitudinaxkis in the ceiling, is designed
to emphasize the external axis of the composition.

The interior of the facility should be read as demeent unifying the
particular blocks of buildings. Compositional ax$ the skylight leads the
visitor to a place which is probably the most intpat i.e. education part. The
intermingling of the spaces in this part is coupl@la staircase lit from above.
Going further we have a chance for a wider openintg the park.

After analysing the project, it can be stated that authors' aim was to
create an attractive friendly place in the cityjsthwould be designed not only
for art celebration but also for relaxation andeation.

6. SUMMARY

The apparent fashion for postindustrial style a#lowestoration of the
architectural splendour of many objects.

The success of the adaptation project is deternbgesiich factors as: the
size, and the scale of building area, the locatiothe town's structure, the
future function and financial expenditure on rerntaaof the facility.

The most appreciated fact is that, apart from gukinctions, the new objects
are given more and more frequently residential ions. The popularity of

post-industrial architecture can be explained nmdy an terms of fashion for

frugal style but also in terms of the use of ndtbrdlding materials, designed
open interiors as well as of the external deconatich in details. The restored
architectural details may receive their secondsliie new adaptations, thus
proving the craftsmanship of their builders and ¢betribution to the cultural

heritage of the towns.

The described characteristics of the facility irdBa in light of general
background, presents a less-known example of theslagjgment of post-
industrial buildings and its specificity.

Summarising, it should be stated that the new gatitins of post-
industrial architecture provide a modern look te thstored facilities, raising at
the same time their status, and serve as positamgles of the revitalization of
the towns. New functions of post-industrial arctitee result in its
ennoblement and sometimes its appreciation. Froen ghint of view of
utilitarian architecture, these buildings are entgrinto the world of art
architecture [3].
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RENESANS ARCHITEKTURY POSTINDUSTRIALNEJ W POLSKICMIASTACH
Adaptacja zabytkowego budynku elektrowni
na Centrum Sztuki Wspotczesnej w Radomiu

Streszczenie

Referat stanowi prabpodsumowania tendencji w renowacji i adaptacjihaegtury
przemystowej w Polsce .Na wpie autor odnosi sido zastosowanej terminologii
i uzasadnia tytut referatu. Jest to rovingedba dokonania systematyki nowych obiektow
oraz ich lokalizacji w olgbie miasta (architektura przemystowa czy poprzeows).
Wprowadzane nowe funkcje stajsic szang w tworzeniu nowych przestrzeni
publicznych, ale réwnie kreach w budowaniu nowych form architektonicznych
(renesans architektury). Pozytywne ale réwmegatywne zjawiska zadane z alokagj
poszczegoblnych obiektéw stanewpodstaw do ksztattowania przestrzeni miejskiej.
Niezalezna czescia referatu jest préba oceny roagania architektonicznego realizacji
konkursowej adaptacji budynku elektrowni na potyzetentrum sztuki wspéiczesnej
jako przyktadu realizacji w miastach mniejszycharftwi to réwnie potwierdzenie
tendencji do odradzaniaesarchitektury poprzemystowej w zupetnie nowych odsich

i nowych wartdciach przestrzennych.
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APPLICATION OF MODEL METHODSIN DESIGNING
AND MODERNIZATION OF BUILT-UP AREAS

Renata GNATOWSKA
Institute of Thermal Machinery, Czestochowa Uniitgrsf Technology

Processes of spatial planning and modernizatiobuiif-up areas require a complex
combination of issues important for the developmeinsustainable urban structures,
such as: ecological constructure, wind climate (Emmental Aerodynamics), land

development. The presented analyses refer to ncahgiCFD) and experimental (in

a tunnel) methods of modelling the air flow in @ep between buildings. The subject of
the research is a part of a built-up area congistiha tandem of two buildings of

different heights and exhibiting the “down-washfeet.

Keywords: modelling methods, spatial planning

1. INTRODUCTION

Spatial palnning and modernisation of built-up areaquire a comprehensive
approach of numerous diverse disciplines that mgkehe functioning of the
municipal entity. They are such spheres as: econsogiety, ecology covering
broad aspects of sustainable development (includérgport and construction).
Dealing with these problems and their implemeniatiaxe of particular
significance, not only because of the improvemdnliving conditions in the
cities and the quality of the public space, bubdlgcause it is an important
factor in rising the competitiveness of cities. Argosuch issues as: urban
regeneration, the optimal location of buildingslaying out routes, which are
the concerns of architects, engineers, urban ptanaéso recognition of local
wind conditions should be taken into account. Teiremmental factors that
make up the ambient atmosphere of buildings, ireltlte following: wind
speed and direction, air pollution, wind-lifted ndrops and sunhine. Each of
these factors depends on the shape, dimensionsremdation of the building

" Corresponding author. E-mail: gnatowska@itm.pestpl
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in relation to the wind inflow direction and itstémaction with other objects in

their vicinity, such as other buildings, trees andscaping elements [3].

Increased wind speed around buildings leads ténfgebf discomfort and may

even pose dangers to pedestrians, while the redwisd speed causes the
accumulation of pollutants of various origins, sushgaseous pollutants, dust,
wind-flying garbage, sound effects, etc.

This issue is important because of the increasedigunterest in
functionality of the buildings and surrounding aedorcing architects,
engineers and urban planners to consider a nunil@ftem conflicting factors
and searching for the solutions which would ensilwe quality of life for
residents (figure 1).

Spatial planning:
shaping the environment
taking into account its protection progral
|
\
Tasksfor plannersand architects:

Search for optimal solutions of
urban land use

choice of location laying out routes
of estate areas

Optimization criteria:
Protection of environmental parameter
Quality of life
Protection of historic heritage

U7

Fig. 1. A chart of planning and modernization ofltoup areas. Source:
own elaboration

Spatial planning and modernisation of built-up aread any related
engineering processes (architectural design, laakldpment) constitute an
important concern for urban planners, designerscamstructors. In addition,
knowledge of the aerodynamics of the environmenthedp shape the ambience
and wind climate of urban facilities suitably inder to provide their users with
the appropriate comfort [1, 4-5]. The article engibas the importance of this
problem in the process of planning and moderninatiiothe built-up areas. The
paper presents experimental and numerical methwddetermining local wind
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conditions in urbanized areas, and proposes a mhetficselecting optimal
configuration of structural elements providing adstg comfort for their users.

2. PROCEDURESOF MODELLING METHODS

Traditional modelling methods of environmental agsé in built-up areas, base
on research conducted in the wind tunnel applyinglarity criteria. Among
the most widely used experimental studies are liimatans such as: smoke, oil,
and using threads sticked into the model, the oetettion of pressure
distribution on the walls and roof of the buildiagd the surrounding subsoil,
measurements of speed, turbulence and stressgpicaltconfiguration of the
wind tunnel with an open circuit used in the madellof a ground-level layer is
shown in Figure 2. The measuring part of the tuntogether with the
instrumentation is located in its central parts.e Ttested system and its
surroundings is mounted on a turntable (with thelex to measure the
aerodynamic forces) allowing the change of thedtiima of factor flowing into
it. The “working” factor is the air, movement of igh is forced by axial fans
located downstream of the tunnel in order to obtaiarage speed within the
range of 5-20m/s. At the inlet of the tunnel thexea fabric filter and a grid
system as well as other elements stabilizing the.flTypical scales of models
of large buildings are in the range 1:200 to 1:3B%perimental model analysis
as opposed to real facility testing allows theasioh of the studied phenomena
from interfering influences. Test cycles can beestpd under controlled
laboratory conditions. By using increasingly sofib&ted techniques and
sensors such as thermal anemometer, laser anemomet®isualization
techniques, values, which are impossible to detegnin research on real
objects, may be obtained. Wind tunnels can protwese conditions which are
both well-defined and possible to control, but tdeynot include all of ground-
level atmospheric characteristics. Research is @sducted on real objects in
order to obtain data on wind loads and to deterntivee atmospheric wind
characteristics, necessary for the proper simulagdionatural wind. The results
of experimental studies are also a good materiavadfy the developed
numerical modelling methods. In addition, numeriwaldelling methods (CFD)
have recently become a significant tool supporting development of the
aerodynamics of the environment. Their use in sglvproblems of wind-
engineering and of aerodynamics of structures efierned to as computational
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wind engineering (CWE). The review of CWE methodsspnted in the work of
Mochida and Lun [6] shows their significant devetemt as a tool in the
analysis of environmental design.

The use of experimental and numerical modellinghoes$ of air flow
enables the determination of wind conditions indRisting system of a built-up
zone, as well as to predict the changes causedbgmization.

2.1. Research subject and method

The subject of the analysis is a tandem configomadf objects, which is
schematically shown in Figure 3. It shows the badliations of geometric
parameters of objects and defines the coordinattesy Dimension S is
the distance between the elements. Parameter &B=3.0 in the study
(where B is the length of the edge of the objett)e height of the
buildings remained unchanged, as described by peesril1/H2=0.6.

AXIAL SWEEP HONEYCOMB and CLOTH
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Fig. 2. A typical configuration of the wind tunngith an open circuit used in the
analysis of a number of wind engineering issues.

The considered case refers to the flow of air ftbmlower object,
which results in the occurrence of the so-calleawidtwash" effect. The
phenomenon, in which large masses of air run ddemgathe front wall
of the leeward building, results in a strong ciatidn of air in the space
between the objects.

The geometry of the system was chosen on datargessen [7],
which indicates that the analysed case as a conamohiitectural problem,
causing extremely adverse wind effects. The resufitthe surface oil
visualization were compared with the distributiafisiverage speed in the
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modelled area between the buildings which wereionbtain numerical
simulations.

U@)

XXXXX

¥4 Y2

Fig. 3. Diagram of the considered configuratiombjects in a tandem system

Air flow in the scale of a housing estate or simiplglding structures is a
very complex phenomenon. Factors that affect thection and the speed
of air streams are as follows: arrangement of mgls, their size, and
surface characteristics or turbulence. The arraegerof buildings can
increase the speed or turbulence of the airflows ttesulting in adverse
effects, such as discomfort, wind, spread of pigiyt or heat loss in
buildings. At the same time, buildings may form,ciertain situations, a
barrier for the flowing air, causing problems witantilation in built-up
areas. The distance between adjacent buildingsnes af the main
parameters to be taken into consideration. Figurghows how this
parameter affects the shape of the flow. It pressér@ change in pressure
distribution when a subsequent building is puthi@ aerodynamic trace of
wind of the former building. We can observe thaiba small distance
between the objects causes the occurrence of sastibs vacuum in the
area between the buildings.

As the space between the buildings increases,|the begins to
level off, as a result the situation resemblesottne at the front of the first
building.
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Fig. 4. The distribution of static pressure ongheace of objects as a function of the
distance between them.

2.2. Examples of modelling methods application

To illustrate the usefulness of these modellinghmés, the numerical results
and the experimental measurements for the testefigacation of objects are
presented below. Figure 5 presents the velocityibligion in the form of U/UO
(where UO is the average velocity in the flow undised by the presence of
objects). Basing on the presented visualizatiothefvelocity distribution in the
space between the buildings, we can confirm theiroence of the so-called.
downwash effect. In these places, the air accelgradnsiderably, swirls and
then flows back since the space is supplied withnass flowing along the
windward wall of the leeward building. For larggasing of buildings (Fig.5b),
the area of the backflow behind the windward objgetiso larger, but the value
of speed in this case is smaller in comparisomeditst configuration (Fig. 5a).
It means that the increase in the distance betwa#dings has a positive effect
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on the flow around them. Further increase in trecsgetween the objects (Fig.
5¢) results in the reduction of disadvantageousiwinditions.

As shown in Fig. 6, demonstrating the results o thurface oil
visualization, the biggest changes in the flowdfiate also observed in the space
between objects, and in the immediate vicinityted buildings. The surface oil
visualization technique is considered a helpful ezikpental tool used in the
detection of specific zones of wind flow aroundtelotes erected on the ground,
and thus the location of the areas of low wind sosed the ones characterised
with the increased speed of wind.

a)

b)

c)

Fig. 5. Contour plot of the velocity distributionfWD in the objects' vicinity i.e. in planes
y/B=0andz/B=0: a) S/B= 1.5, b)S/B= 2.0, c)S/B= 3.0
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b)

Fig. 6. The results of oil visualization of in thbjects' vicinity in the tandem
configuration: a) S/B = 1.5, b) S/B = 2.0, c) S/IB#S

Summarising, as a result of aerodynamic researmghjest of which
includes built-up areas, the images of velocitydBeand pressure distributions
on the walls of buildings are obtained. The intetation of the findings
provides answers to the questions referring toitty@act of buildings on the
direction and intensity of local wind conditions][4

The knowledge is then used by architects and eaggria order to:

» realise undertakings related to designing new cocsbn projects,
revitalization projects and development of publigases, demolition or
partial demolition of buildings and structures;
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» provide comfort for residents by eliminating then@ gusts of wind near
buildings, drafts and noise caused by air movement;

e anticipate, among others, the course of the digpersf pollutants rising
from factory chimneys as well as to find locatioo® particularly high
concentrations of pollutants.

3. SUMMARY

The air flow in urban areas often causes disconfforpedestrians, heat losses
in buildings, or even damage to building structutess particularly important
to recognise the velocity distribution of winds @and the existing and designed
buildings, as well as the ones subject to modetinizaAn integrated approach
to land-use planning of the built-up areas revialmterdisciplinary character.

Experimental model tests in wind tunnels have lbegn the dominant
tool used to characterize the wind flow in the grmlevel zone. Numerical
methods for modelling of wind flows in urban areas increasingly frequently
used (tools for architects and urban planners)tduee dynamic development
of mathematical models and technological progressin order to find optimal
solutions, it is necessary to analyse a large nurmb#ow systems dependent
on the mutual configuration of buildings, their geztry and location in relation
to the wind inflow [2, 5]. This enforces the use mfmerical simulations
coupled with optimization procedures in order toalep a computational tool
to determine the position of discomfort zones afi a® to optimize building
conditions (zoning).
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ZASTOSOWANIE METOD MODELOWYCH W PROJEKTOWANIU
| MODERNIZACJI OBSZAROW ZABUDOWANYCH

Streszczenie

Procesy planowana przestrzennego i modernizaginésv zabudowanych wymagaj
kompleksowego patzenia zagadnieistotnych w tworzeniu zréwnowanych struktur
urbanistycznych, m.in.: eko-budownictwa, klimatu atsdwego (Aerodynamika
Srodowiska), zagospodarowania terenéw. Eksperymmmtabadania modelowe
w tunelach aerodynamicznych byly przez dlugi czasmidupcym narzdziem
stosowanym w celu scharakteryzowania przeptywu rwiat warstwie przyziemnej.
Dzieki dynamicznemu rozwojowi technologicznemu corazvggechniej stosowane s
numeryczne metody symulacji przeptywu wiatru w absagh zabudowanych.
Przedmiotem prezentowanych badest fragment obszaru zabudowanego skiayagic

z uktadu tandem dwéch modeli budynkéw amygch wysokdéciach charakteryzagy si
wystepowaniem efektu ,down-wash”.
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THE ASSESSMENT OF THE QUALITY OF PUBLIC SPACE
ON THE EXAMPLE OF KATOWICE AND BYTOM

Anna KOSSAK-JAGODZNSKA"
Faculty of Architecture, Silesian University of Temlogy in Gliwice

A well-designed public space is friendly to its issél here are several different research
methods to evaluate its utility quality. This studpalyses town market squares in
Katowice and Bytom, and two commercial complexethase cities: SCC in Katowice
and Agora in Bytom (both include representativeljoutgquares in their concepts). First,
their essential compositional-spatial features hagen presented, then their dominant
functions have been determined and eventually tiaditg of land use has been analysed
(according to Hall's concept) as well as the pdérdf the presented spaces (PPS
method).

Keywords: public space, quality assessment, PPS methods ldaticept,
Katowice, Bytom, market, shopping centre

1. INTRODUCTION

Recently, dr. eng. architect Joanna Séséty and | have been investigating the
quality of public space, on examples of squareKatowice. They resulted in
the following elaborations:
[1] Place Katowic wobec redefinicji funkcji przestrzenpublicznej
wspotczesnego miasté2005r) — elaborated in cooperation with dr emgha
Zbyszko Bujniewicz.
Town squares were analysed in terms of their usbarcture.
[2] Place Katowic — proba usystematyzowania ich funkajigcie. (2008r)
The elaboration was an attempt to systematizedbarss of Katowice in terms
of their dominant function. For the purposes ofthlaboration the following
functions were assumed:

* public

» sacred

UCorresponding author. E-mail: akoja@wp.pl
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» trade

* representative

* communicational

* recreational
[3] Place Katowic — przestragoubliczna czy odspoteczn@009r)
Pro-social space (acc. to E. Hall'§ppsbdb zorganizowania przestrzeni wptywa
na kondyaj psychiczn przebywajcych w niej ludzi.”
The evaluated properties are:[5]

» space closure

» scale and proportions of spaces

 lighting

» ordering of spaces

e “furnishing”

» colour of urban interior

 individualisation of spaces

» distracting elements
[4] Place Katowic wwietle metody PPS (Project for Public Spac€2)11r)
While elaborating the revitalisation strategy,siteissential to observe the place
systematically, and to collect the feedback froreirttusers. The following
parameters are defined as four basic componeits: [6

» functionality

» social value

» comfort and image

» accessibility

The methodology and conclusions of these studiee weed as a basis to

compare the quality of main public spaces in Katew{market and SCC
shopping centre situated on the grounds of formeofds mine) and Bytom
(market and Agora- shopping centre inskioszki Square — as both of them
declared possessing representative-public squares).

2. PRESENTATION OF THE COMPARED SPACES

2.1. Marketin Katowice

Rynek (Market Square) together with streets leadiagit: Warszawska,
Teatralna, Dyrekcyjna, Staromiejska, Dworcowa, Jan, Pocztowa, Wawelska,
3 Maja, Stawowa, A. Mietkiego, Starowiejska, as well as with the beginning
of A. Mickiewicza Street and W. Korfantego Avenderm one functional-
architectural unit. There are many historic dwellilnouses. There are
prohibitions or restrictions on admission for camsRynek and most of the
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streets mentioned above. The bed of the Rawa River under the square. In
its vicinity there is Obracow Katowic Square with Pomnik Harcerzy Wiz,
a monument commemorating scouts from the Septerjdjer.

Rynek A — the space of the square is poorly defittednain facility is
the Stanistaw Wyspigki Theatre, located on its eastern side. The weside
is occupied by department store Dom Handlowy Skarbke north-western
side of Rynek A is adjacent to Olcdw Katowic Square, its southern side —to
Rynek B. Tram tracks with stops are located withim market, which makes the
space impossible to be used as a walking passagedestrians. There are also
bus stops as well as the railway station in its @diate vicinity. Rynek 1 is
approached from the north by one of the main raddise city centre,
Korfantego Avenue.

Rynek B - is closed by the surrounding buildingsalits three sides: the
eastern side is adjacent to department store Damdlblay Zenit, the southern
side — to a 6-storey building providing servicegtom ground floor, the western
side — Dom Prasy with a café, Town Office and &band from the north it is
directly adjacent to Rynek A. In the square's spheee are flower and
vegetable stalls in the arcade of the departmeng.stintil the 90s of the
previous century, Rynek (together with streets JaMiand Staromiejska) was
the commercial centre of the town.

Fig. 1. Market i Katowice | Fig. 2. Market in Kataej a postcard
from 1908

Fig. 3. Market A ... Fig. 4. ... and Market B
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Fig. 5. Works aiming at Rynek's redevelopment Haaen commenced recently,
and they are planned to be finished by 2015.

2.2. Rynek (Market Square) in Bytom

The market was built in the Middle Ages, but todayloes not resemble its
original form. Originally, the market was in theagle of a square, now it clearly
resembles a rectangle. The revitalization of Rycekied out in 1998r included
both the market area limited with the existing dinigs and the surrounding
buildings At the moment, it is a modern town square, priogjcdbeople with a
space that, through its formation, promotes variactivities or small cultural
events, and which is a place of relaxation for btitb town dwellers and
tourists. During the reconstruction of the Markgqu&re's board, the orthogonal
division of the square was maintained, dividingnib a functional zone and a
commercial zone that combines elements of the taadeservices, as well as a
central zone, actually the most static part of sggare, underlined with a
lighting system. The most important design asswnpiias to obtain the feeling
of the unification of the spaces while visiting thmarket (Rynek), despite its
three-functional division.

In the central part of the Market (Rynek) a fountawith varying
compositions of water figures were performed. Tharldt (Rynek) was lit by a
basic lighting system, additionally, its board wiisminated by spot lighting,
and also the fountain and trees were illuminateddparate lighting systems. A
Middle Aged well, discovered in the eastern partthed market's board, was
exposed. The outlines of the original Market SqudRynek) and the Town
Hall were shown on the surface of the market's dhoars well as a
commemorative plaque was issued. Two complexesbant trees planted: the
south-west part - hybrid planes, the south-eastvidpmaples. [9]



The assessment of the quality of public space on the example of Katowice and Bytom 55

Fig. 6. Rynek (Market) in Bytom. Fig. 7. Rynek (Market) in Bytom, postcard
from 1910.

Fig. 8. Bom Rynek (l\/iarkei“bfoe... Fig. 9 ... aamodernisation.

2.3. Silesia City Center (SCC) in Katowice

Shopping Centre Silesia City Center was built i®2®n the grounds of the
former mine "Gottwald", Chorzowska Street. The #@ezftural design of SCC
assumed the restoration of the historical buildiofsthe old mine and the
transformation of their functionality. It intended create a modern facility,
which was expected to meet the requirements afge leonurbation — a bustling
city centre. The SCC has been designed as a miaiatty with a number of
streets (e.g. Zabrska, Sosnowieckad#nska) and squares (e.g. Tropikalny
(Tropical), Zimowy (Winter), Muzykow (Musicians)0Btéw (Poets)) to create
a specific ambience. The hall of the restored histouilding hosts exhibitions,
concerts, fashion shows, games for children, ctsitg®uth happenings, and
even performances of movement and mime theatregr&@h, the former bath
provides room for "art market" i.e. a gallery. Alsoplace of prayer was
arranged - the hoist building was transformed theochapel of St. Barbara, the
patron saint of miners. A blue shaft tower of Sto@e of the former Gottwald
mine dominates over SCC. It offers a panoramic oéWatowice. [10]



56 Anna Kossak-Jagodziniska

As a result of the expansion, which
was carried out from October 2010 to
October 2011, the complex was
increased by more than 30% and thus
SCC has become one of the largest
of its kind in Poland. The total area
of the building is 100tys.m?, of
which  the commercial space
occupies 85tys.m2. There is a Fig. 10. Functional arrangement of SCC
shopping mall with 300 shops (Tesco complex.

as the biggest one), banks, a po : 1
office or a chemist's, and also : j
leisure centre: 11 comfortable multi
screen cinemas and numerous pu
and cafés. SCC is provided with i §
parking for three thousand cars
According to the investor =%
(Immofinanz Group), the centre is *
able to host 15 million customers i -
year. [10]

Fig. 12.SCC, view from Chorzowska Fig. 13. ... and onto the newly built
Street... extension.

24. Agorain Bytom

The modern shopping and leisure centre Agora in Bytom (put to use on
15.11.2010 r.) was built in place of the demolisledl979 representational
quarter of dwelling houses between the followingeets: Jainty, Dzieci
Lwowskich, Piekarska (at the crossing of three afdake town: the commercial
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one, the cultural and the park ones) and Tsdwszki Square thus forming the
city centre. Shopping centre is located at the maiftDworcowa Street, the
main shopping street of Bytom. The south wall af tomplex constitutes the
northern frontage of the square, thus restoringriginal dimensions before the
demolition in 1979, and referring to Bytom's higtal spatial structure, with

houses built in quarters. Kosciuszko Square isaagtliin front of Agora. After

its extensive revitalization, it has become anaative complement to the
gallery passages and atria designed in the ceitse.newly designed

arrangements intended to restore its historicahfand meaning. This square
houses cafés gardens, benches shaded by treetheanthin attraction was a
fountain of water with an interesting program obwfs. [11]

Poziom +3

The solid of the gallery was divided
into three blocks connected with
internal passages, which meet in
roofed, glazed atria. The four floors of
the gallery, wih the total floor spac:

‘l Poziom +1
of 55,000 m2, house 120 shops and ,‘ra

service points, multi-screen cinema, ‘ a
1G]

)
numerous cafés and restaurants as %
=i

well as an intimate auditorium and

office spaces. An internal public space
was also planned: visitors can benefit
from the central square, and there is a
square with benches, a fountain and
planted vegetation in front of the

gallery. In two huge atria, the visitors

may admire modern sculptures and
monuments and items extracted from Fig. 14. Agora’s functional scheme
Kosciuszko  Square during the
archaeological ~ excavations.  The [
investor  (Scandinavian company [
Braaten + Pedersen plus Partners)j
wanted the place to be a popular &
meeting place for the residents of the &
city and its surrounding areas. [11]

Fig. 15'. Agora ih Bytom
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=
sy

Fig. 16. Kaciuszki Square before...

= -" s A

Fig. 17. ... and after the enoidation

2.4.1. Theanalysis of the compared spaces

The tables below present: the procedure of selgd¢hie dominant function of
the considered public spaces, their evaluationrdaog to the Hall's concepts
(their pro- or anti- -social character), and acomydo PPS method (Project for
Public Spaces).

Tab. 1. Evaluation of the dominant Katowice Bytom
function (from0to 5): Rynek SCC Rynek Agora
*  Public function 3 3 5 2
* Sacred function 0 1 0 0
* Commercial function 3 5 3 5
* Representational function 1 3 5 0
* Recreational function 0 2 4 1
» Transport function 4 0 1 0
Dominant function transporf commer repr.+ | commer
cial publ. cial
Tab.2. Evaluation of the space —is it Katowice Bytom
pro- or anti- social acc. to Hall's Rynek sScCC Rynek Agora
concept (from 1 to +1):
e Space closure -1 +1 +1 +1
e Scale and proportions of the space 0 +1 +1 0
e Lighting 0 +1 +1 +1
e Space arrangement -1 +1 +1 0
e “furnishing” -1 +1 +1 +1
*  Colour of the urban interior 0 0 +1 0
e Space individualisation +1 +1 +1 +1
« Lack of distracting elements -1 +1 0 0
Final note: -3/8 +7/8 +7/8 +4/8
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Tab.3. Evaluation acc. to PPS method Katowice Bytom
(from -2 to +2): Rynek | ScCC Rynek| Agora
Functionality: +1 +6 +7 0

« the presence of the users +1 +2 +2 0

e age diversity +2 +1 +2 +1

e variety of services 0 +2 +1 +1

» use of space -2 +1 +2 -2
Social value: +2 +5 +7 0
« the presence of groups of users +1 +2 +2 -1

* social interactions +1 +1 +2 0

« diversity of users +2 +2 +2 +1

« order maintained by the users -2 0 +1 0
Comfort and image: -1 +5 +5 +2
« comfort of seating places -2 +2 +2 0

« cleanliness and safety 0 +2 +1 +2

e number of women/number of men 0 0 0 0

»  visual attractiveness +1 +1 +2 0
Transport accessibility: +7 +5 +6 +2
« visibility from the outside +1 +2 +2 +2

* lack of obstacles in accessing, +2 0 +2 0

e convenient neighbourhood +2 +2 +2 0

e public transport accessibility +2 +1 0 0
Total note: +9/32 +21/32  +25/32 +4/32

3. CONCLUSIONS

The market of the town should be the city's repregee picture. It should

provide the public space which would be deeply etdbd in the context of the
place (the existing buildings and historic arrangets), corresponding to the
modern needs of residents and tourists. Table Wwshibat the expectations
were met in the case of Rynek in Bytom, revealingthee same time the
pathology of Katowicki Rynek, which currently sesv&olely as a transportation
junction. The need for its reconstruction has baemrgent problem for years,
as well as the subject of contests and public dson.

The analysed shopping centres differ in their locat— Katowice
shopping centre, unlike the one in Bytom, is lodateitside the city centre.
Both of them, to varying degrees, are trying to inélee consumers'
expectations. In addition to purely commercial fimts, they also weave
features of a different type.

Table 2 shows the development of the site, whilbl&8 - its potential,
hence the discrepancies appearing in the assesshmergaper [4] three
situations were separated:
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1. When the assessment of the development is negatinkevaluation of the
potential is positive, this means that the placaislerinvested" or invested
adversely to its potential.

2. When the assessment of the development is posiiivequals 0, and the
assessment of the potential is negative — the pgkceverinvested”, i.e.
possible occurrence of a certain malfunction.

3. When both ratings are positive — that means that dhvelopment is
compatible with potential and the funds for thelimedion of the square are
properly spent.

Comparing these two assessments, both Rynek ionByt7/8 and
+25/32) and SCC in Katowice (+7/8 and +21/32) réteat their developments
are in line with their potentials. Bytomski Rynakdrket) is an attractive public
space popular with their residents and visitorsCS@ith its clear spatial
arrangement modelled on a city centre, with stregtd squares of various
nature and functions, shielded against the discdrofatmospheric conditions.
The first note Rynek in Katowice received was niega(-3/8), though the
second note was positive (+9/32). This shows thet place is clearly
"underinvested". Let us hope that after its corieersboth the first and the
second note will improve.

Agora in Bytom may be considered as an “overiradgblace. Although
the second note (4/32) is not negative, compard the potential note (4/8) it
is rather low. Comparing it to the SCC, despite theclared functional
similarities, the note 1 for Agora is lower. It sgeto be due to mainly the
organization of space, which is much more readdbigical and orderly, if
compared to the Katowice implementation.

In previous studies [1], [2], [3], [4] only squarevere evaluated. This
study shows that the criteria adopted for the @ssest can also be used in the
realisation of building constructions (in this casemmercial centres) that
weave functions of public spaces in their prograsuaptions.

These findings may provide a valuable source obrmftion when
making future modernization or revitalization efforof the analysed above
public spaces, as well as a point to consider wihdigigning squares and other
facilities of a public character, so that they wetanned in accordance with
their potentials.
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OCENA JAKQOSCI PRZESTRZENI PUBLICZNEJ
NA PRZYKLADZIE KATOWIC | BYTOMIA

Streszczenie

Przestrzé publiczna dobrze zaprojektowana jest przyjazna jdja uzytkownikow.
Istnieje szereg rhych metod badawczych, dki ktéorym mana ocent ich jakas¢
uzytkowa. W niniejszym opracowaniu poddano ocenie Rynek vatolicach

i w Bytomiu, oraz dwa kompleksy handlowe w tych stih: katowickie SCC
i bytomsky Agore (oba deklarujce w swym koncepcjach posiadanie placy o charakterz
reprezentacyjno-publicznym). Po przedstawieniuzabadniczych cech kompozycyjno-
przestrzennych, okéno dominujca funkcje, przebadano jaké zagospodarowania
(wedtug koncepcji Halla) oraz potencjat tkey w prezentowanych przestrzeniach
(metoda PPS). Dgki tej analizie mana oszacow@a czy analizowane przestrzenie
publiczne zrealizowane zostaly zgodnie ze swymmujade, niedoinwestowane, czyzte
przeinwestowane. Whnioski stan@winogy cennezrédito informacji przy podejmowaniu
w przyszigci ewentualnych dziafamodernizacyjnych czy rewitalizacyjnych dla nich
samych jak i punktem do zastanowieniamizy projektowaniu innych placy i obiektéw
o charakterze publicznym, tak by planowane byly drge z potencjalem ich
wykorzystania.
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COMPOSITION OF A PLAN
OF AN ARCHITECTURAL COMPLEX

Pawet MARYNCZUK"
Faculty of Architecture, Silesian University of Temlogy in Gliwice

It may be proved that the space should be composedertain and not other manner for
specific needs and objectives so that its form m@saccidental. The composition is a
very important part of creation - the knowledgeitsf rules (following them or their
intentional violation) conditions the success affeproject. Despite its significant role, it
is often marginalized and regarded as a set df rigies, dead rules. In this paper, | will
try to prove that it is a false belief and the kfedge of the theory is the key to the
conscious application of various elements of spatimposition and helps in the process
of creation. In the first part of this series wel @eal with the elementary rules - with the
issues of composition of urban planning.

Keywords: plane composition, plane surface, priegipule, design

1. VOCABULARY

The elaboration refers to architecture, urban spercevhich the man moves
around, and the vocabulary of its composition is campletely defined. It is
necessary, therefore, to clarify the scope ancesufathe spatial system which
will be analysed.

2. OBJECT, SURROUNDINGS AND OBSERVER

It is essential in this case to state that evejgaibis somehow composed and as
such it influences its surroundings visually aftehas been introduced into it.
What is the impact and how to understand the cdanaepurroundings? Most
generally, a building object, a part of space o# thhysical environment
constituting its surroundings, and an observer asepghree main elements of
the system in which the visual perception procaked place.

" Corresponding author. E-mail: biuro@m-projekt.qoim.
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Both the object and its surroundings are charawddrby a series of physical
features which may be perceived visually such haps, size, colour, texture,
proportion, transparency, space, articulation, cttan and other. In terms of
composition, the features take the form of poititsgs and planes that are
component parts of the plan compositions. Thisoéeatures is referred to as
the visual character.

The observer is a designer, creator and in thisesernthe user of the
space. The observer has the potentials to embinacgtole space with just one
glance. Looking at a building object together withsurroundings, it is clearly
possible to see and evaluate the structure of temgement of other objects
and communication systems around. Attention is pmaarchitectural elements.

Any types of obstacles around the observer whatatlta certain point,
create a kind of "interior", regardless of the dbosizes of the perceived pitch
of the surroundings. The spatial interiors may beavious types - organized or
random, large or small, natural or man-made. Dinogrssof each interior can be
specified on a two-dimensional plan, which allowsgise analysis of their
forms. Situations in space, in an urban space cquéatily, repeat due to the
occurrence of similar restrictions.

3. PLANE SURFACES

The considerations of composition are rooted inicepdiscussed by W.
Kandinsky, and presented in details in the bookirtRdine, plane”. “Its content
can be, more or less accurately transposed intm#@ns of expression of other
artistic disciplines” says the theorist [1]. Peraiby | think that the Kandinsky's
theory should be the starting point for any debkiens on the plane
construction. Having read it, it is hard to disagvéth this opinion, therefore it
will be discussed in its basic form at this poifitst of all, W. Kandinsky says
that every artist feels “living breath” of the inggefore starting their work, and
that there is “something of the crime” in frauduléneach of the surface. The
plane of the picture is understood in terms of den@ surface which is a
substrate surface of the image content. “Everythithich is not necessary for
the expression of the picture content, i.e. anghitich would interfere with
its reception, the artist has to remove from thetuype frames”. “Such selected
elements of composition should be arranged in sualay that the composition
should fill the surface of the picture well andsitould be completely enclosed
within the picture frames” [2]. For the archite@liconsiderations the term
plane surface (PP), (similar to the picture surface (PO) by Waninsky)
referring to material and simultaneously abstraid for its content. A totally
objective arrangement of the elements on the plamea completely objective
PP can not be understood arbitrarily. Absolute abjity can not be achieved.
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It is extremely essential to understand that thareaof the PP, i.e. its shape and
boundaries, is independent of the designer's pitigsih In practice, we cannot

influence it. We must distinguish between the sdit@rPO and the dimension

diversity of the PP in reality. This fact is a soeiof immense possibilities of

composition.

4. BOUNDARIES OF PLANE SURFACES

The plane surface PP is limited with "frames" - ¢éivéernalboundaries (GP) of
the plane surface, which is a closed system camgisf, e.g., two horizontal
lines and two vertical lines which form polygonspken lines or curves, etc.
that define it as a composition independent ofetinronment (Fig. 1).

Qf

—— [

Fig. 1.Examples of plane surfaces PP and their bound@ifes

A broken line representing the nucleus of the plaoendaries, consists
of two sections and an angle. The right angle isstant in magnitude, it only
changes the direction. In the case of the mostiaegtructure, it forms a square.
The simplest broken line may be complicated bychitey to it a few other
lines. As a result, broken lines forming polygobalindaries, from the simplest
to the most complex, may be formed as a resultllofarts of combinations.
They may be a combination of obtuse angles wittakgums, may consist of
obtuse and acute angles with equal or unequal aobtsise, acute or right
angles, etc. The more the length of the individugdtions of a broken line vary,
the more complicated boundary lines are formedexHaustible diversity of
forms of the boundary lines is owed to arches, twhiever lose a kind of
relationship with a wheel, no matter how distarifjce they convey its
characteristic features and tensions. Howeverpthandaries are not just lines,
which "frame" the plane surface. The boundariegarearily the surface limits
within which the designer has to put everythingt tha needs to express the
content of the project.

In the art sciences, we often hear the sentent¢ethanage is a slice of
nature enclosed in the frame”, just as a refledsan a mirror, which we set on
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an object. However, everyone understands thatdtios can not be a piece of
nature cut out from the world around us thoughijesnd without any
deliberate selection.

It is one of the basic conditions for each compasijtand not just image
composition, since this is not only a painted imdne each composition that
has its own "frames" in which it has to "fit". Aoglan is typed in the banner
frame, seasonal decorations may be framed withettges of the walls, the
exhibition of books is framed with the cabinet, @ehitectural frames of a
building are the frames of the plan view, and inushan environment - the
boundaries of the land plot (Fig. 2) etc. Regasiigisthe type of compaosition
and the shape of a frame, the general principlesdmposition shaping in a
limited framework will always be the same [3].

5. WHAT ISA COMPOSITION OF PLANE SURFACES?

A two-dimensional plan may contain the "leaven"spftial qualities or can
prevent their formation. Looking at a two-dimensibplan which determines
the land disposition and its basic division, it [@ssible to trace the
opportunities it will present for the formation tife third dimension, which in
the eye of the observer will transform itself inb@ walls of houses, streets and
square. However, the plan is not the only badisil& plans may provide the
base for different architectural complexes. Indhghitectural scale, in the scale
of an interior even if it is complex and mergeshwitther interiors, the basic
elements of composition are any urban forms orpthee surface. What is the
composition of the drawn plane? Putting it as sargd possible: it is the set of
forms on the image surface forming the closed eniihen the question of the
principle of this system may be raised. The andsaeit is the arrangement of
forms counterbalancing each other.

Everyone understands, what “arrangement of formsfams, since
everybody is endowed with some kind of sense oémrahich allows them to
arrange the furniture in their rooms or objectstlwgir tables in an “aesthetic”
manner.
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Fig. 2. Examples of functional plans on the surfacthe PP plan.
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However, in the case of the so-called plane surftde is not the matter of
usual order of objects in terms of everyday dimemsilt is the matter of
arranging the forms on the plane with respect ¢orthes of abstract perception,
which govern in the particular plane. The conceptbalance is the most
essential for a good and harmonious compositioniligum (a Latin word for
“balance”) is almost synonymous with the concepgadd composition. In the
evaluation process, which is applied to any wdrk, presence or absence of the
equilibrium in the image is the criterion equallggdortant as other criteria such
as: the colour selection criterion (deliberate smeresting colours), well-drawn
shapes, interestingly solved spaces, etc. Balaneesdtate of “reconciliation”
between conflicting forces which wrestle with eather in the composition. R.
Arnheim [4] writes: “In a balanced composition, #tle factors, such as the
shape, direction, location, determine each othansgoh that no change seems
possible, and the entity receives the nature ac@ssity, in all its parts.” When
the composition does not reveal signs of supparttfe forces balancing each
other, it “becomes incomprehensible”, and the wedems accidental, and
therefore unsatisfactory. The forces need to berdgwted and then the concept
of balance will become almost obvious in the preagsmage creation [1].

6. BASIC PRINCIPLES OF PLAN COMPOSITION

There is a number of principles that govern thati@hs between the forms
created in the space and the man's experiendee Hetations are proven, it will
be possible to draw conclusions from these obsenato consciously create
similar and derivative relationships, and to applych solutions in urban
composition to act on an observer in the manneznioheéd by the designer
evoking feelings, moods and tension according ¢éortbed and function of the
spatial system. Numerous elements of the urban ositipn are simple, well-
known and almost obvious phenomena, resulting fegomlly simple rules and
geometric structures.

- The principle of equilibrium [f], which upholdshé¢ order on the plane,
prevents the forms from chaotic arrangements. Tdlanice on the plane is
like scales, weights of which are the forms diffigriin sizes and the
“weight” of the function.

- The principle of symmetry which allows obtainireg perfectly balanced
composition, i.e. such composition which parts ithee side of the axis are
the same or very similar.

- Principle of rhythm is the repetition of certgihenomena or forms at regular
intervals on the plane.
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The rhythm of the urban composition is the repmtitof the same or
similar spatial elements, if the shapes and dinegssinteract with each other
harmoniously. It may also be the result of delibkeealculation, which combine
the size with the directions of the line.

7. TYPESOF PLANE COMPOSITIONS

Majority of the literature elaborations, basing the arrangement of elements,
mention types of compositions which are oppositeed@h other, in which
opposing tendencies collide. The semantic contsasten enhanced when they
are put in pairs. The type is determined on theshafs“all or nothing”. If the
circumstances indicated by the type occur, theyedher important and so force
to accept the resulting judgement, or not. Outwd bpposing compositions,
one must be invalid.

The most common definition of the composition natig the definition:
static or dynamic. A static composition we may name the one which &as
strong base, which has the advantage of horizdined and especially vertical
ones where the weights are evenly distributed ¢Eigu).

“Compositions of that kind are formed just like Bdge, or a house: it can
possess some diagonal and curved lines, but théewhut has to be well
embedded ...” [3]. Static composition is usuallisesthed on some geometrical
figure - circle, triangle, rectangle - readable tloe viewer at first sight. It can be
built on the axis of symmetry, but not necessariljpere are no diagonal
elements in the composition, since any deviatiogosfvertical or horizontal
directions are perceived by the human eye as a m@ve In past centuries, it
was a favourite composition of planes, the contefitehich corresponded to
the overall system. The opposite to it that is,yaagnic composition - has a
multiplicity of directions, usually diagonal - givjj the impression of movement
(Fig. 2).

In the dynamic composition, the system is “explddedm inside by an
invisible force that makes you feel a kind of aetithconcern. There is another
type of classification - another pair of opposiggtems of compositiorclosed
andopen.

A closed composition is - as the name suggestssystem of forms
organized in an inseparable whole. It must not banged, since there is a
concern that it will scatter. In this compositia@yery square inch is justified
and subordinated to the whole (Fig. 3). An open pasition is an option in
which some space is left for the recipient to iptet.
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Fig. 3. An example of a composition of a closedpland its relation with a three-
dimensional space. Tatiana Bilbao/mx.a. Guadalapexico 2006-2010.
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Fig. 4. An example of a composition of an open elariviX Architects. Schalkwijk,
Haarlem. Holland 2006-2010.

An open plane composition may include a plane whieal thought to be based
on a single central axis — e.g. horizontal. ThezZomtal element may constitute
a communication axis around which minor horizontadrtical or oblique
elements “are organised” symmetrically. Such a amsitjpn is called “open”
since it may be (in a limited way) supplied withmnelements, and its format
may be even increased (expanded) on the side< (fig.

In short, a walkway that runs with a repeatedguaita space that has no
end, a fragment of a forest, lawn, which goes frrtfomewhere else, these all
are open compositions. The third pair of opposimggositions are systems that
have a central point (dominance) and the ones whiehdeprived of one.
Compositions without a dominance assume that eagmient of the image is
equally important. It is absolutely balanced witkiglons and no part of the
plane is more important than other. A compositioat thas a dominance (or a
composition with an accent e.g. elliptic or ciraylas such an arrangement of
the plane where some part is particularly highkght with a dominance, or
with an element which stands out for its speciaimf@5]. The fourth pair of
opposing composition is a geometric compositiorarunrestricted one. The
geometric composition is based on the mutual kaiatiof the shape. A
geometric composition will be called such, where tferceived elements are
connected with lines, circles, and other geometigares. An unrestricted
composition carries the impression of random lacatf its elements . Mutual
relation are not strong.
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We will deal with an unrestricted composition whére system of forms
is deprived of any overriding hierarchy, and wihstitute a chaotic structure.

8. PRINCIPLE, RULE; SUPPORT OR IMPEDIMENT?

About the rules, or if preferred architectural casition rules, many treaties
and books have been written throughout the cerstuBeme of them gave a
precise indications of proportions of cornices amhs and capitals, how to
divide elevations where to place window and dooerdpgs, while others,
minutely examining the function of each buildingught how to design post
offices, railway stations or schools. In the desiggmpositions there is a
difference between a rule and a principle. Althquotecise definitions of the
words “rule” and “principle” are extremely diffittuto formulate. And any of
the cited bibliography does not contain definitiafighese terms. Some authors
explicitly state that formulating a commonly aceaptlefinition is not possible
(hence various people understand these terms etitig), while others take the
implicit assumption that these concepts are famitia anyone and thus
differentiated intuitively. It seems that the disfiion between the rules-based
and principles-based composition standards is relt defined and can be
interpreted in different ways.

The rule indicates how something is to be donenédizes the operation.
For example, the division of important elements ietjual parts, lines that cross
at the same point, static system of constructibe,dalance of horizontal and
vertical directions, etc. The composition followsar and precise records.

Rules remind us, what to pay attention to and helpto prepare the
ground for what can develop into a valuable workey are to be followed in
order to focus our attention onto what could résta help the composition.
They were built on the basis of practical experganthat have worked for more
than a thousand years, not only in architecturedbsd in painting, drawing,
prints, and sculpture. In the process of work cptioe, when the creator is
looking at the motif on the plane, the next steifind the right point of view
and to compose the picture elements in a closeddadrde plane. The formation
of a lively and close relationship between the glesi and the motif is not only
the general rule, but also a necessity. Any chadngthe plane elicits other
emotions in a sensitive designer. The best comiposik the one which evokes
the strongest emotions. If we start to think alibatrules of composition at this
point, we impose an intellectual structure on oomposition. If we decide to
improvise basing on our sensitivity rather than pose, the same structure
disturbs our lively relationship with the found nfipprevents us from looking at
it and creates an unnecessary distance betweardubea object to be designed.
Then the structures of the composition, may onggulb not help! If we decide
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that composing is intellectual, rather than sevssitind emotional. Then the
elements of the plane may act not only according/hat they represent, but
also according to their physical properties. Foameple: shapes and sizes,
location and orientation, form and its outlinexttee, colour and shades. Then
the structures imposed on the composition allowtausinderstand the basic
principles of using the language of forms and spatiganization and mutual
relationships between a building and the envirortitaey only help us.

Fig. 5.Plans of designed modern architectural complex#sman existing building:
a) BIG Holbaek. Denmark 2006-2010, b) FUNDC EindiravHolland 2004,
¢) PLOT=BIG+JDS Copenhagen. Denmark 2005-2008.

The only thoughts that come to mind are: What shagdermed by the
boundaries of the plane? Is the arrangement of plla@e geometrical or
unrestricted? Is it horizontal or vertical? Whathiappening in the vicinity of
the plane? In practice, it is likely that we wik lable to find answers to the
guestions by just reading the surroundings of thag(Fig. 5).

9. SUMMARY

A plan of an architectural complex, regardlesshim technique it is performed
and regardless to the fact if it resembles or het teal world — must be
composed in a systematic and orderly manner. Tdrerao two plans composed
equally, or even similarly, but there are some g€ composing the elements
which form the image.
While composing a plane, two threads are the nmogoitant:
- Our sense of the relationship between the coemisrof the composition of
the plane. These relationships are not only ematjdout first of all physical.
- Our response to each element of the plane. @hetion which is dependent
on what the element represents, and on its physiogkrties.
In the design practice, the use of intuition inamrbcomposition is under the
pressure of economy and construction technologp\at the world and often
for illusory benefits. And as much as the econommalysis and technical-
economic indicators were almost brought to a baeagjate, the composition, as
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a factor consciously used by a designer, is applaxg rarely. This is a real
misfortune, since the image of the picture is avbgised on the compositional
scheme which puts in order all the elements ofstitgect, even very complex.
Composite diagrams are the starting point for frttvork [6]. However, in
spite of their frequent intuitive use in urban pieg it may be frequently
observed that in the cases where intuition andsémse of space fail, there is
awkwardness or even major errors in the designediaos. The understanding
of the principles of the plane composition and atog the skills to use the
elements of composition consciously, will alwaygeganswers to the question:
why? Why a particular space was created, why wgisén this particular shape
under these particular conditions.
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KOMPOZYCJA PLANU ZESPOtU ARCHITEKTONICZNEGO
Streszczenie

Mozna dowid¢, ze przestrzé& winna by komponowana tak, a nie inaczej dla
okreslonych potrzeb i wytyczonych celéw tak, aby jejrfa nie byla przypadkowa.
Kompozycja jest niezwykle istotnym etapem tworzeniaod znajomgéci jej regut
(stosowania gi do nich hdz swiadomego ich tamania) zake powodzenie kadego
projektu. Pomimo swej niebagatelnej roligsto jest marginalizowana i uznawana za
zbiér sztywnych, martwych zasad. O tyme, jest to falszywe mniemanie, a znajéto
teorii jest kluczem dawiadomego stosowania mdorodnych elementéw kompozycji
przestrzennej i pomaga w prawdziwie twérczym pri;epostaram gi dowies¢ w
niniejszym opracowaniu. W pierwszejegei tego cyklu zajmiemy sielementarnymi jej
prawami - problematykkompozycji planu urbanistycznego.
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PREDICTION OF DEFLECTION FROM FLATNESS
AND A VERTICAL POSITION WITH THE USE OF NEURAL
NETWORKS

Maria MROWCZYNSKA"
University of Zielona Géra, Faculty of Civil and Hronmental Engineering

The paper presents an attempt to apply unidiregtionltilayer neural networks in the
prediction of the deflections from flathness andhira vertical position of building walls,
on an example of periodic measurements in the bhafadhe Blessed Virgin Mary in
Torur. The applied methods of artificial intelligence @ form of sigmoid neural
networks were taught with the use of the backprapag method, which bases on the
gradient methods described in optimization theorldg prognosis of the values of the
deflections from flatness and from vertical positiovas carried out for a single
measurement epoch on the basis of ten periodicureraents performed at several-year
intervals.

Keywords: neural networks, deflections from flasgarediction

1. INTRODUCTION

Unidirectional multilayer neural networks with sigid activation functions

(multilayer perceptron) are applied in solving nuoes practical problems.
They most frequently constitute a component colimigplthe process or a
decisive part transmitting the executive signalthe elements of the devise
which is not directly connected with neural netwsorkleural networks perform
various functions which may be presented in sonsiclkgroups: approximation
and interpolation, pattern recognition and clasatfon, compression,

identification and prediction. In each of the apgtions, a network works as
universal approximation of a function of severalialles, and which realises a
non-linear function:

y = f(x) (1)

" Corresponding author. E-mail: m.mrowczynska@ilzgara.pl
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whereX is a input vector, whereiY is a realised function of several variables.
As far as prediction is concerned, a neural netiwddsk is to determine future
responses of a system on the bases of the valoamkinom the past. If the the
values of input X are known at the moments prior to prediction

x(k =1, x(k = 2),...,.x(k =) the network is able to estimate the value of sect

X(k) in current momenK . The estimation takes place in a learning process
which for a multilayer percptron is carried out hvitthe use of the
backpropagation method. During the teaching prqctes net's weights are

adapted, applying the current prediction erfzx(k)‘i(k) as well as the
value of this error at previous moments (OsowsB)& Rutkowski, 2006).

2. NEURAL NETWORK MODEL

Unidirectional multilayer neural networks with apblar activation function

(multilayer prceptron) were applied to predict theflection of a wall surface

from flatness and from the vertical position. lderto realise the input — output
mapping, a net of a two layer structure was appliiedl). The neurons of the
hidden structure were stimulated by a nonlineatinanus activation function

(Bishop, 1995,2006)

y= f(witx)z flne) (i=12....n), 2)

the domain of which is a set of total neural exmtss. To solve such a defined

task, a sigmoid bipolar activation functic f (net) = tanh(Anet) \as applied,
where 4 is a descent coefficient of the activation funetidhe application of
the continuous activation function allows assuntimg strategy for the weights
selection on the basis of gradient optimisationhods. In the process of the
numerical realisation, the weight correction cotssis the minimisation of error
function

m
E%Z(dj -2;f (3)

j=1

defined as a sum of squared differences betweewualnes of input and output

signals: expected; and curreng (j=1,2,...m). It should be added that neurons
of the outer layer had the linear activation fumet{Rivas & Personnaz, 2000,
2003). For two layer networks (fig.1), output sigaexpresses the relation

written in a matrix formZurada i in., 1996)

2 = rfwy] = rfwrfux] @
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whereW is a matrix of weights in the output lay&f,is a matrix of weights in
the hidden layer, where:I' is a nonlinear operator in a form of a diagonal
matrix containing the values of the activation fiime f(net) on its main
diagonal. The teaching process was carried out Wit backpropagation
method, utilising the gradient methods describedhi optimisation theories.
During the teaching process, the weights are ctdegccording to the relation:

wi (n+1) = w; (n)+7p(n) (5)

where " is an teaching current step(n) - minimisation direction’? - teaching
coefficient

hidden output
layer i layer

input

(constant input) (constant input)

Fig. 1. The structure of a unidirectional two-layeural network

To predict the deflection from flatness and vettfmasition, the following
gradient methods were applied: the steepest destetiod, a variable metric
method, Levenberg — Marquardt's method and comgugiadient method (Duch
i in., 2000; Osowski, 2000; Riedmiller & Braun 1992Table 1 presents the list
of applied methods together with the determinatibrminimisation direction

p(”) in subsequent iterations. An important issue aaogrn the process is the
selection of the criterion that causes the backapgapon algorithm to stop. Itis
obvious that when the minimum (local or global)istained, gradient vector

g(w(n) takes value 0. The algorithm was stopped, if tlee of the Euclidean
norm of the gradient vector fell below the tardeeshold, value of which was

assumed 16719 level.
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Table. 1. List of gradient optimisation methodsa(bturski & Wierzbicki, 2001)

No. | Optimisation method Minimisation directior p(n)
The steepest descent method | p(n) = —g(w(n)) = —~DE(w(n))
The variable metric method p( ):—[H( ( ))] g( ( ))

4 ;Zihl(_)zvenberg—Marquardt's p( ) ( ( ))

3 | The conjugate-gradient method | p(n)=-g(w E))"‘:Bn 1Pn-1

The evaluation of the prediction with the use o #bove mentioned
gradient methods was carried out on the basis efvilue of the root-mean-
square erroRSME(Root Mean Square Errprdefined with formula

RMSE= |>(d, -2, (®)

j=1

3. ANUMERICAL EXAMPLE

The surfaces of the object walls undergo a technicatrol during their
erection and their exploitation (Czaja, 1983). Thrample utilises the
measurements of the walls of the Blessed VirginyMdaurch in Tord, which
were carried out with the use of the spatial angiridentation method. The
walls neighbouring Virgin Mary's Street were sulgelc to a particularly
thorough analysis (fig. 2 and fig. 3). The churcbotion was commenced at the
end of the 1% century, and the works lasted about 150 years.blilding was
repeatedly modernised, and obtained its currenpestadter the renovations
carried out after World War Il. Nowadays, the churis a three-nave,
asymmetrical building with an extended presbytefgnzigh and 66m long. As
a result of the building and modernisation worlatipularly the alterations in
the roof structure from a triple-pitched roof inéo double-pitched one, the
church's walls displayed considerable deformatifvam the flathess and the
vertical position, which initiated the control maesments carried out in 1977
for the first time (Niepokdlczycki, 1977, 1981) aimd 2011 for the last time
(Nagorski 2012).
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L

Fig. 3. A wall subjected to the measurements neigtihg Panny Marii Street.

The prognosis of deflections from the flatness #rel vertical position
was performed with the use of multilayer neuralwweks taught with the
backpropagation method. The values of the estimalisglacements were
compared with the responding ones obtained fronoger measurements
carried out in July 2011. The data constituting téeching set consisted of the
values of deflections from flatness and the vertm@sition obtained from ten
periodic measurements taking place in 1977 — 20dreas the testing set
consisted of the values of the deflections obtaifredn the measurements
carried out in July 2011. To execute the task, #ilayer neural network of a
3_8_1 architecture was applied. The input vectosisted of measurement data
and the time determination for particular periodieasurements. The output
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vector consisted of the calculated deflections fitamess of the external walls
of the church obtained in 55 monitoring points.

The values of deflections obtained in measurememd the ones
predicted by the neural networks, for the earliscassed gradient optimisation
methods, were listed in Table 2. Due to the volaithe paper, table 2 depicts
only the deflections for selected monitoring poirigy. 4 presents deflections
from flatness obtained with the use of neural nek&gthe applied optimisation
method — conjugate-gradient method), whereas figprésents deflections
obtained from the measurements in 2011. On thesbakithe performed
measurements and calculations, it can be statedd#ikections from flatness
and the vertical position of the wall at a heighf® m amount over 40 cm.

Table 2. A list of deflections from vertical positi obtained from the measurements and
calculations.

No. of Deflections| Deflections from vertical position obtained witrethise of
particular | from multilayer neural networks
monitorin | vertical The The The The Algorithm
g points | position steepest | variable |conjugat | Levenbergl RPROP
obtained descent | metric |e- - [cm]
from method | method |gradient | Marquardt
measureme [cm] [em] method | 's method
nts [cm] [cm] [cm]
1 30,9 30,5 30,8 30,9 30,6 30,7
10 7,2 7,8 7,0 7,1 7,3 7,0
20 15,9 16,3 15,9 15,8 16,1 15,8
30 32,4 32,1 32,6 32,5 32,2 32,5
40 -0,2 -0,5 -0,3 -0,2 -0,4 -0,3
50 30,3 30,8 30,4 30,3 30,6 30,4
55 0,3 0,7 0,3 0,3 0,6 0,4

Fig. 4. Prediction of deflections of the wall olotadl with the use of neural networks
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Y [m]

Fig. 6. Differences between the predicted (blackngs)
and measured (dotted isolines) values.

Table 3 presents the error values of the learning testing of the

network in the form of the root mean squared e(d@ankowski, 2003), given

by (6).
Table 3. Errors of teaching and testing of neuetvorks

Teaching method
The
Error type 'I_'he . Levenberg T'he | The

[cm] conjugate- Algorith B varlal? e steepest

gradient | RPROP Marguardt's metric descent

method d method method

method

Teaching | 57 014 0,25 0,23 0,42
error

Testing 0,15 0,21 0,48 0,59 1,02
error
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4. SUMMARY

The paper presents an attempt of application afirgdtional multilayer neural
networks to determine the deflections from flatnasd vertical position of the
wall surface in the church of the Blessed Virginrian Torua, for a single
measurement period, on the basis of ten periodasorements. The best results
were obtained with the use of the conjugate-gradieethod RMSE= 015cm),
slightly worse for algorithm RPROP RMSE= 021cm), and the least

advantageous for the steepest descent methodtdshe noted that the quality
of the obtained results depends both on the applitichisation method and the
suitably selected network architecture (the nundidayers and the number of
neurons in the layers).

On the basis of the obtained results, it can beedtdat neural networks
may be applied to the prediction of deflection frdtatness and vertical
position. Analysing figures 4 and 5, it can be oed that the largest differences
between measurements and predictions occur fdotter part of the west wall.
The differences for the remaining part of the waak negligibly small and do
not influence the interpretation of the results.
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PREDYKCJA ODCHYLEN OD PLASKGCSCI | POZYCJI PIONOWEJ
Z ZASTOSOWANIEM SIECI NEURONOWYCH

Streszczenie

W artykule podito préke wykorzystania sieci neuronowych jednokierunkowych
wielowarstwowych do predykcji odchyleod ptaskéci i pozycji pionowej scian
budynku, na przyktadzie pomiaréw okresowyclidiola Nagwictszej Maryi Panny w
Toruniu. Wykorzystane metody sztucznej inteligenejpostaci sieci neuronowych typu
sigmoidalnego byly uczone metpgdropagacji wstecznej ¢du, ktéra bazuje na znanych
z teorii optymalizacji metodach gradientowych. Rrazp wielkdci wychylen od pionu

i ptaskdici zostata przeprowadzona dla jednej epoki pomiajoa podstawie dziegiiu
pomiaréw okresowych wykonanych w kilkuletnich aglstch czasu.
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The paper presents a comparative analysis of the results of the evaluation of technical
wear of residential buildings situated in Zary (a town in Lubuskie Voivodship) with the
results of calculated percentage values of wear for the same buildings carried out with
the use of time methods. The real technical wear of the buildings occurred to be much
more advantageous than the one obtained with the help formulas derived from the time
methods. An attempt was also made to determine any correlations between the technical
wear of the structural elements of buildings erected in a traditional way and the technical
wear of their finishing elements.
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1. DESCRIPTION OF RESEARCH OBJECTS

The paper presents the analysis of the evaluation of technical wear of one
hundred and sixty 90-year-old residential buildings. The buildings situated in
Zary (a town in Lubuskie Voivodship).

The applied building materials and the structural solutions are similar in
all the buildings. The masonry walls were made of solid bricks; the floors over
the ceilings — masonry, Klein type; the remaining floors — wooden beams; the
stairs an the roof structure — wooden, rafter framing — purlin-collar-tie type and
in some cases — collar-beam type; roofing — flat tiles or roofing paper.

In order to obtain homogeneous research material, the buildings have been
divided into two groups: Group | — includes buildings with inhabited attics,
wooden rafter framings and flat tile roofing; Group Il — buildings with flat roofs
covered with roofing paper.

The technical states of all the buildings were periodically inspected by
experts in 2012.

* Corresponding author. E-mail: b.nowogonska@ib.uz.zgora.pl
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2. RESULTS OF TECHNICAL WEAR OF THE BUILDINGS

The periodic monitoring, according to article 62 of the Act - Building Law, is
the basic responsibility of the building manager and the owner, and the
realisation of the follow-up recommendations is the basis for the building proper
exploitation. The periodic monitoring, consisting in the examination of technical
wear, resulted in the reports [2] containing the information on the percentage
wear of 25 components of the 90-year-old buildings. The values of technical
wear were determined according to the metric criteria given by W.Winniczek
[5].

The results of the technical wear carried out in 2012 are listed in Table 1.

Table 1. Percentage values of technical wear of the selected building components

Mean value
Selected components of technical wear Standard
of a building of elements deviation
in the examined buildings
group | 37,93 % 8,93
Masonry walls
group Il 39,10 % 9,04
group | 39,44 % 10,42
Wooden floors
group Il 39,96 % 10,92
) group | 38,12 % 9,24
Wooden stairs
group 11 38,46 % 9,70
Timber roof structure group | 39,96 % 12,24

On the basis of the numerical data, included in the reports, it can be stated
that the durability periods of particular elements are longer than the ones given
in the bibliography. What is more, the low values of the rate of wear of the
components of the 90-year-old buildings reveal imperfections of the equations
applied according to the time methods.

The analysis of the wear of the load bearing walls, which was carried out
according to the systematically estimated percentage values, resulted in the
calculation of an average value:

Group | — 37.93 % with the standard deviation 8.93,
Group Il —39.10 % with the standard deviation 9.04.

According to the formulas of the theoretical time methods, the wear rate
of the 90-year-old building should range between 70 — 90%. The values obtained
for the existing, examined buildings have not exceeded 40%.
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Fig. 1. Comparison of average results of technical wear of masonry walls
in the examined buildings with the ones obtained
from formulations of time methods

The durability period of the wooden floors is given in the bibliography as
60 -80 years. In the examined 90-year-old buildings, the wear rate in 2012 was
estimated 39.44% for buildings in Group I, and 39.96% for Group Il. Thus
theoretically, the wear rate should amount 100%, whereas the obtained mean
value which amounts about 40% — varies considerably.

By the analysis of the results for the rafter framing, a mean value 39.96 %
has been obtained, with the standard deviation 12.24. It indicates the divergence
of the results, which is due to the repairs carried out in some of the buildings,
which included the repairs to the rafting frame and the replacement of the
roofing.

Percentage values of technical wear of walls in the 90" year of
exploitation calculated with the use of theoretical formulations used in time
methods amount:

- in buildings carelessly maintained — 64.28%
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- in properly maintained buildings — 52,80%,
- in carefully maintained buildings — 41,32 %.

Time methods determining the technical wear base on two parameters: the
prediction of durability time T and the building current age t. The methods are to
a large degree simplifications. The obtained results indicate the necessity of
further research to determine the durability of building materials more
realistically.

3. TECHNICAL STATE OF ELEMENTS CONDITIONED BY
TECHNICAL WEAR OF OTHER ELEMENTS

The required values of building utility are conditioned by their proper
maintenance and repairs. A considerable degree of wear in the examined
buildings was the result of the presence of moisture in structure elements, which
occurred due to the leaks in roofs, gutters and downpipes as well as to the lack of
insulation of foundations and basement walls. The persistent lack of
maintenance and repair of the damaged elements contributes to the further
process of the building deterioration.

Z. Scislewski in [2] proposes a division of buildings into particular parts:

- permanent elements (foundations, bearing walls, ceilings), durability period
of which is longer than the assumed durability of the building itself, minor
repairs are required,

- replaceable elements (floors, carpentry, external and internal plasters,
fittings), partial repairs or total replacement of the components are required,

- repairable elements (electrical and sanitary installations, coats of paints),
total replacement of such elements is required.

The permanent elements will be in a better condition if the required
repairs of the replaceable and repairable components are carried out in the due
time. The mutual relations between the components are also an essential factor
conditioning their technical state.

The technical state of a building is conditioned by the susceptibility of its
components to the damaging influences of the other components. The coefficient
of the relation between the components rs,as;s IS the measure of the damaging
reactions between elements A and B.

3.1. Interrelationship between the technical state of the timber roof
structure and a roof covering

The author carried out a comparative analysis of the technical state of the

interrelated components. The relation between the degree of technical wear of a

timber roof structure and a roof covering was examined.
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The coefficient of the correlation between components was determined
with the use of linear Pearson correlation [4]:

Iy = COV(X, Y) / oxoy (3.1)

Ixy - correlation coefficient,
cov(x,y) - covariance, a digit denoting a linear relationship between random
variables x and y,

GxOy - standard deviation.
Where:

cov(X,Y) =E (X'Y)-EXEY (3.2)
E - denotes the expected value.

For correlation between the degree of technical wear of a timber roof
structure and a roof coating, formula (3.1) takes the form:

¥, (SzP, — SzP)(SzK; — SzK)

'szaAB = 7 —— ——
%, (5zP, — 5zP) 2 1L, (5zK; — 5zK)*?
N e (33)
B i, SzP,SzK; — SzP SzK '
|I — 2_c.p2 lon 2_ Copl
..J(EEL:lSZPL — SzP }(ﬁ 1=y SzK; — 5zK*)
Where:
SzP,SzK - respective averages:
SzP=-3%, 5P, SzK=_-3Z,S2K; (3.4)

rszpszi - correlation coefficient between the degree of technical wear of a
timber roof structure and a roof coating,
@ - average value of the degree of the roof coating's wear,
SzK - average value of the degree of the timber roof structure wear.
5zP = 46.28 % for standard deviation 13.95,
SzK = 39.96 % for standard deviation 12.24.
Coefficient rs ps;x mMay take the values from -1 to 1; the greater its
absolute value, the stronger relationship between the variables. When the
coefficient equals 0.00, it indicates the lack of the mutual relationship.
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The obtained value of coefficient rs,ps,i for the examined buildings equals
0.573. It may be stated that the degree of technical wear of the timber roof
structure partially depends on technical wear of the roof coating.

3.2. Interrelation between technical wear of a timber roof structure and
technical wear of gutters and downpipes

The analysis of the relationship between technical wear of a timber roof
structure, expressed in percentage points, and the technical wear of gutters,
downpipes, and roof flashings was carried out analogously.

YR (8z0; — Sz0)(SzK; — 5zK)

_\‘IlEFZI( 5z0;— m]zzllef szK; — Eg:
n_, $20,;5zK; — Sz0 SzK

Rszos:x =

(3.5)

1 Yy —0 1 4 =—n
*J (5 21 8207 — 520%) (D B, SzKT — SzK?)

rs;os=x - coefficient of the correlation between the degree of technical wear of
the timber roof structure and the degree of technical wear of roof
flashings, gutters and downpipes,

5z0 - mean value of the degree of technical wear of roof flashings, gutters

L and downpipes,

SzK - mean value of the degree of technical wear of the timber roof
structure.

Sz0 = 41.47 % for the standard deviation 13.67,
SzK = 39.96 % for standard deviation 12.24.

The correlation coefficient was calculated and amounted 0.036. The value
of the coefficient close to zero indicates an inconsiderable correlation between
the technical state of gutters and downpipes on the one hand and the technical
state of the roof structure.
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3.3. Interrelation between the technical state of external walls and
external plasters

Also relations between the technical state of the external walls and the technical
state of the external plasters were analysed. The correlation coefficient was
determined according to formula:

¥ ,(8zT; — SzT)(SzS; — 528)
ﬂIE{Ll( SzT; — SzT)2 %™ ,( 5z8; — 5z5)2
M, SzT,SzS; — SzT Sz8

I'szTszs —

(3.6)

[ 1 5 1 A —
_.J (E EF::L SZT-: - T}{EEF::LSES: - SZS‘}

rszsszT -  correlation coefficient between the technical state of external walls
and the technical state of external plasters,

E_S - mean value of the degree of the technical wear of external walls,

52T - mean value of the degree of technical wear of external plasters.

5z5 =37.93 % for standard deviation 8.93,
5zT = 38.08 % for standard deviation

The correlation coefficient was calculated 'szTszs and equalled -0.110. It
indicates the fact that the technical state of walls depends on plasters, but only in
an inconsiderable extent, approximately 11-percent.

4. CONCLUSIONS

Any damages to the buildings performed in a traditional technology are caused
by various reasons. Apart form the natural material wear, damaging influence of
atmospheric processes, topographic factors, mistakes in projects, various kinds
of natural disasters, there is also one essential factor resulting in the building
damaging — which is the abandoning of the repairs and overhaul activities.
During the exploitation period, current repairs and overhauls consisting in the
removal of any flaws should be performed.

The technical state of components in a building is conditioned by the
degree of wear of other components. The obtained correlation coefficients
between the technical states of the selected components confirm the thesis. The
obtained correlation coefficients do not reveal a tight relationship between the
technical states of building components. They indicate though, needs and
demand for the repair of the finishing elements. The correlation coefficients
provide information on the influence of the technical wear of finishing elements
on the technical state of structure elements.
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WSPOLZALEZNOSC ELEMENTOW BUDYNKU W ANALIZIE
POTRZEB REMONTOWYCH

Streszczenie

Poszukiwanie skutecznych metod programowania dziatalnosci remontowej budynkéw
mieszkalnych wymaga okreslenia potrzeb naprawczych. Potrzeby te wynikaja przede
wszystkim z postgpu zuzycia poszczegélnych elementdw skltadowych budynku.
W artykule przedstawione sa wyniki oceny stanu technicznego budynkow mieszkalnych
w Zarach (miasteczko w woj. lubuskim) wykonanych w technologii tradycyjnej. Stopien
zuzycia tych budynkéw okazal si¢ bardziej korzystny niz uzyskany z obliczen wedtug
wzorow metod czasowych. Wartosci liczbowe zawarte w protokotach kontroli
okresowych wskazuja, ze budynki sa w lepszym stanie technicznym niz wynikatoby
to z obliczen zgodnie z wzorami. Fakt ten stanowi kolejny przykitad watpliwosci
zawartych we wzorach. W artykule przedstawione sa takze wyniki analizy wplywu stanu
technicznego elementéw w budynku na stopien zuzycia innych elementéw. Podjgta
zostala proba ustalenia korelacji migdzy stanem technicznym elementow
wykonczeniowych a stanem technicznym elementéw konstrukcyjnych. Otrzymane
wspolezynniki korelacji wskazuja na potrzeby remontowe elementow wykonczeniowych
budynku, stanowia podpowiedZ na temat wielkoSci wpltywu stanu technicznego
elementow wykonczeniowych na elementy konstrukcyjne budynku.
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At the turn of the century Polish cities witnessadical changes due to the political,
economic and social transformations which resuiltetthe technical, social, and cultural
degradation of the existing former industrial builgs. On the wave of the common
process of revitalization in recent years, manyustdal buildings have been
transformed. Although the revitalisation processesour country are based on the
recommended by the EU document called - Local Rkxdttion Programme - in many
cases only the easiest type of regeneration isalytiaking place, i.e. an adaptation of
the object. Its main feature is the lack of a digant contribution to the development of
the surrounding areas, in spatial and social teithss is due to inadequate level of
organization of our state, government agencies lagdl regulations. The project
described in this paper, which has been elaboraddlle Master's Thesis, shows the type
of action that can be called “grassroots” revitdlisn, emerging from the citizen's
initiative, with the real participation of local konunities, and the needs and methods of
their fulfillment properly recognised and defined.

Keywords: transformation of industrial facilitiegyvitalisation, adaptation

1. INTRODUCTION

Polish towns witnessed a radical change causedohticpl, economic and
social transformations at the turn of the centdga result of the processes, we
can observe technical, social, and cultural dedi@aaan the areas of numerous
towns. The changes in the industrial structurefact the liquidation of many
industries, resulted in the fact that the procdgsceed mainly industrial areas
and facilities. On the wave of the commonly ocagrrevitalization processes,

" Corresponding author. E-mail: w.olejko@wp.pl
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many industrial buildings have been transformerksent years. Unfortunately,
in many cases, we have more to do with the easi@gtto regeneration, which
is an adaptation of the object. The main featur¢hef type of activity is an
insignificant contribution to the development of iticinity in terms of spatial
and social development.

2. REVITALISATION — PATTERNS

Transformations of industrial objects are assodiatgth the phenomenon
known as revitalisation, a concept that has comynbaén present in our minds
for over past few years. With the accession to Eaeopean Union, Poland
gained financial assistance aimed at supporting thstructuring and
modernization of the economy. This support has rdmrted to reducing
economic and social disparities between Poland #ed rest of the EU
countries.

Revitalization has been seen as one of the mosbriant intervention
methods. The notion, which at the beginning wasnipaassociated with
renovation of the material structure of the towmss gained new meanings and
has started to covered social and economic asgeatsnd was one of the first
countries, which included revitalization prioritiesto the Structural Funds.
Implementation of the revitalization processes ur country is based on a
document recommended by the Integrated Regionatabpeal Programme for
urban development planning - Local Regeneratiorgfarame. This document
as the sum of European experiences in this fieldased on projects such as:
Urban, Quartier en Crise and programs Sociale DadtStGerman and
Stadtumbau.

Connecting the transformation issues of postindhistareas to the
mentioned above brownfield revitalization prograseems to be necessary.
Brownfield sites often occupy vast areas in thacttre of modern cities. It is
this scale which makes it impossible to revitalizese areas in isolation from
the rest of the city. This scale forces to invoAgmany parties as possible in
the revitalization process. If any revitalisatiomdertakings on the structure of a
town are expected to be effective, they must imtsgmmany aspects. The
principle of sustainable development is manifestedthe fact that social
participation, the organizational role of the adistiation and its tools in the
form of statutory planning instruments constitutecanterweight to such items
as the market, demographic and economic procesdashware often
unpredictable and spontaneous. The balance of dorgseto enable local
communities to express their rights and to disagnélh the dictates of
economic and technical factors.
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The realities of the countries of Western Europee trownfield
redevelopment has taken place within the largessoadeneration programs.
The prime example is the action of IBA Emscher Pdhiternational
Construction Exhibition dedicated to the restructyirof the industrial areas in
the Ruhr District) Another interesting example is the Gasometer Gitgnna,
or a relatively recent investment: Hafen City inniaurg.

In 1989, the Provincial Government of North Rhinestphalia designed
the IBA Emszer Park. The campaign was to answerdimestion: how to
revitalize the Ruhr brownfield areas. The initiateshture resulted in over 100
projects. One of the most famous implementationtheésrevitalization of the
industrial complex of mine and coking plant Zollegrin Essen.

Revitalization of the area consisted mainly of nemng buildings and
industrial structures and the conversion of degtatdnd surrounding the
objects into a recreational green space suppli¢ld avisystem of walking and
cycling paths. The performed in 2002 by Rem Koothasasterplan for the
development of the area assumed the introductioreaf modern buildings. It
resulted in the realised the so-called SANNA buidi The further stage of
process is aimed at the development of the artssingl and 3.5 acres of land
was allocated for young creative businesses. In620fhe of the most
spectacular buildings designed by Rem Koolhaas Hadrich Boll was
completed. The former building of coal washing wesnverted into an
exhibition building of free-standing escalator (tHengest free-standing
escalator in Europe - 55 meters).

Another interesting and spectacular example of stdal facility
conversion was the rebuilding of Vienna former gaster buildings. Only
brick exterior casings remained after the nineteemntury, largest in Europe
gas reservoirs. They were not so much adaptedéasaisings did not constitute
a volume), but were used as a distinctive elemerg multi-purpose building
containing apartments, services in a form of shad restaurants, offices, an
indoor arena and car parks. The whole premise mpaxted with an existing
city with new specially-built roads and an undergrd. The proposed function,
its diversity, architectural quality and the uncoamsolution of adapting this
type of object for housing needs, have resultedhst popularity of the building
amoung tourists, which had been expected and iatehyl the authors. The four
transformed objects, along with three newly designemplementary objects,
create a new centre for its housing district.

The new HafenCity housing district of Hamburg isnfied in the area of
the former port and industrial areas. The existmsgtorical buildings are
adapted and supplemented with new modern buildibgs,inspired by the
milieu of the existing industrial and port develaggmh Now, HafenCity is
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experiencing an intensive development. New offiaédmngs for 40,000 newly-
created jobs are being built, as well as new haulsuildings for 12,000 people,
commercial objects (shops and services), and ealltéacilities such as:
Internationales Maritimes Museum Hamburg and Hagl&libphilpharmonie.

The presented revitalization examples display tiesgrvation of cultural
identity and the substance of cultural heritagghharchitectural quality and
functional diversity. The multiplicity of partieswolved in the revitalization
process ensures that the problems were definedepyopnd the proposed
solutions feasible. All these elements result mftict that the carried out works
change permanently the degraded environment byirnge@ew values in spatial
social and economic terms, a sustainable manner.

3. REVITALIZATION — POLISH REALITY

In Poland, we have also withessed examples of fsanations of industrial
facilities in the last few years. A question carrédsed - how many cases and to
what degree these transformations can be calle@pitatizations. Generally,
they can be divided into two basic groups. Thet fose, | think the most
ambitious but also most difficult, comprises reN$@tion projects which
include not only physical undertakings (rehabil@atof the building substance
with simultaneous adaptation to new functions), Buth transformations
which, through the proposed functions, permaneafffiect the social and
economic situation of the revitalized areas. & idifficult task, and this type of
actions are in the minority. The Education and Bess Centre in Gliwice can
be seen as an examples of this type. The guildimalithe machinery buildings
of Gliwice mine, which originated in 1910-1912 awedre designed by Berlin
architects Emil Zillmann and Georgia, were not pctéd from devastation.
Extensive areas located close to the city centiieofupost-mine relics — spoill
tips, mine shafts - became property of the citye Téchnical and architectural
revitalization is carried out properly. It is diffilt to assess the accuracy of the
decisions relating the new functions of the fagiliThe object in the form
designed by the revitalization plan is functionjmgperly. However, it should
be stressed that the impact of this investmenthentdéwn, or even its close
neighbourhood, does not seem considerable. Thenasstunction, i.e. a higher
vocational university in the context of the exigtithe Silesian University of
Technology and some subsidiaries of other univessitdoes not seem too
appealing. The Enterprise Incubator also seeme ¢unial idea. The assumed
functions do not produce significant changes in thbour market and
employment in the scale of the city or even thegiiedourhood. In the longer
term, they dependent on many factors (for schoel ttireat may be the



Transformation of a industrial facilities — revitalisation or adaptation 97

demographic changes, whereas for the businesseceitfre weakness of the
economic base).

The vast majority of revitalisations belongs to sexond group, where
transformations of post-industrial buildings inatudnly adaptations. Basically,
they can be divided into two groups. The first graomprises shopping centres
and industrial facilities. Stary Browar in Poanand Manufaktura in £&dare
their most spectacular examples, which have beencked in the last few
years. Both of them have been realised in a lagdes which was the
consequence of the original size of the objectddih cases, their commercial
and entertaining functions were supplemented witbubiural offer. In one
instance, they are a permanent sculptural exhibitemd a temporary
exhibitions. Manufaktura in £d&dhouses the scene of Teatr Maly and the
Museum of Factory. The revitalization works weegred out at a very good
technical and architectural level. However, theitedigation process included
adaptation works exclusively. These investmentsatocreate a new quality in
a broader sense, it is rather an oasis of luxaryhe “sea of unresolved
problems”. On the contrary, some of the problens®eiated with decapitation,
degradation of city centres have even become deepech understood
revitalization may lead to a greater degradatiothefland around these objects.
The introduction of strong economic subjects (fetai located in these
facilities) may lead to the elimination of smalldmesses (shops and services)
in the centres of old towns.

The last group of transformations comprises indaistacilities which
were adopted for the apartment buildings. the last few years, we have
witnessed a lot of such transformations. To nanfeva examples: Fabryka
Tytoniu Fajwela Janowskiego ( Faivel Janowski'sdamo Factory) - 155 flats,
(Biatystok, 2008-2010), Spichlerz (Granary) - 3atdl (Gliwice 2008-2009),
Drukarnia Narodowa (National Printing) - 46 flakgékéw 2009), Mtyn Ziarno
na Zabtocie (Grain Mill in Zabtocie) - 46 flats (&dw 2008-2009), Fabryka
widkiennicza Karola Scheiblera (Karol Scheiblersxiile factory) in Ksgzy
Mtyn - 400 lofts (Krakéw 2007-2010), Koszary Wojske (Military Barracks)
Pozna - 134 apartments (Pozn2006-2008), Destylarnia Braci Wolff (Wolff
Brothers' Distillery) - 52 lofts (Wroctaw 2008-201 2 kalnia (Weaving Plant) -
36 flats (Pozn& 2007-2008), Prgdzalnia Inu (Spinning flax) - lofts de Girarda
178 lofts, Stara Perlzalnia (Old Spinning) — 76 lofts (Zyradéw 2009-2D(1).
All of them seem to offer good quality solutionsttbon terms of design and
construction. Once more, we find these areasassof luxury, surrounded by
the grey reality of degraded urban areas.

The mentioned above completed transformations are aorynreferred
to as ‘“revitalisation”. However, this brief oveew of the projects shows that
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the term is overused or even used illegitimatelen&ally, most of the

implementations are performed just to sell the cisjéor commercial purposes.

Even in those cases in which the functional progiaotudes cultural and

educational institutions they seem to be poorlyivatéd, sensitive to small

changes and they do not seem to generate a sagrtifmontribution to the

development of the region. This proves that theisiex factors, i.e. local

authorities, have a poor understanding of the remds of the city. The

inactivity of local authorities as well as theirlplessness, due to their poor
qualifications, result in the lack of social paipgition and drastically limit the

number of parties involved in the revitalizatioropess. In this situation, the
market influences and extorts the character of itheestment. A further

consequence of this fact is a lack of social cdmver what is happening in the
cities. In cases involving the conversion of formmadtustrial sites, local shops
and services are closed down without which thereesiftthe town cannot exist.
Lofts create a luxurious ghetto for wealthy people.

4. “"GRASSROOTS” REVITALIZATION

The presented above concerns, which in my opinimn quite commonly
expressed, stand in a sharp contrast to the aesivif commune authorities in
the form of Local Revitalization Programs. Genezati model of organizational
revitalization of European programs is a complexdeloassuming sectoral
integration and cooperation of numerous elementshninteract both vertically
and horizontally.

For the less experienced and less efficient adinitige structures,

which we have in our country, and which are undbldollow this complex
procedure — revitalisation actions can be callagHarity-imposed” activities,
where participation of local communities is replhcky arbitrary actions.
Therefore, the Local Regeneration Programs functiomur country in two
categories: “let's get rid of the problem” (formerdustrial buildings are
transferred to investors for shopping centres @is)ar “let's do something”
(the program includes minor and trivial works siashcleaning public spaces or
repairs to buildings).
In the context of the revitalization issues, | wblike to present a Master's
Thesis of Mr. Kamil Cierpiot titled "A complex obsial apartments for victims
of catastrophes, on the example of the reconstruaif the old Department of
Tannery in the village of Mochata", performed a& ffaculty of Architecture of
the Silesian University of Technology.

The subject was approached on the bases of thdaeal, specific needs.
The adapted object is located in the village of Nada in Lubieniecki district.
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The author of the project comes from the area amolwk its realities and
problems. One of the greatest tragedies that dedbthere, were strong storms
on August 15, 2008. Within several minutes, tloerstbroke the roofs of many
houses, power lines and destroyed crops. In #uedly, two people were killed,
and more than 100 houses were destroyed. Anotbeteon, this time not of an
incidental but repeated character, are local flogpdThe largest of which were
the floods in 1997 and 2010.

The aim of the Master's Thesis was to design astoamation of the
former industrial facilities into a building thatowld provide a shelter for
“people affected by a natural disaster or othegedy”, together with a
conceptual design of buildings for social housipglging various elements of
the existing infrastructure. The function was dapgented with premises for
commercial purposes, a conference room, officesdorial assistance services.
The main element of the project was a shelter ii@ims, which was planned in
the existing industrial building. The author propdsa method of the building
exploitation that allows arrangements dependingtlom need. The method
permits different utility variants, which are resdd with the use of such
elements as: beds, curtains, and other equipmeonted from disaster. This
type of arrangement ensures the basic needs imargency for a few days or
weeks, depending on the needs. In addition to esneygcases, the facilities can
serve the community as a place for rent for varexents and trainings.

Another important element of the system is theouhiiction of social
building. The introduction of permanent residents the complex, which
incorporates such elements as: the offices of camnagencies, catering, small
local businesses, may become an important furatielement for numerous
surrounding communities. The buildings for socialusing, in the proposed
solution, are planned to utilise the existing fletab and to be erected as light,
system-based, wooden construction. The buildings tar be erected by
construction crews consisting of persons affectgdtti® tragedy and their
neighbours basing on a short operating instructiang training, under the
supervision of qualified people. The region whibfstfacility is intended to is
the town of Herby and the surrounding communitiel®iging to the Lubienicki
district.

The author's main objective was to create a ceéhateutilises and adapts
former industrial buildings, and to indicate theywaf use and revitalization of
the devastated land, a abandoned tannery plantleemp

The basic elements of the proposed by the authaigudeof the
revitalization of the brownfield area, are well-ogoised local needs, rational
and realistic definition of the scope of investmerid the ways of its
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implementation. The project is performed in staged provides the possibility
to perform the particular stages in an arbitrageor

It is also important that it involves a number ofitiges (many
communities would be interested in the cooperatiothe project) as well as
individuals affected by the tragedy who would cinite to the project
realisation through their own work. The author adtesl the project with local
authorities interested in the subject. The comgligt®ject was presented to the
officials. This type of action may be called “gnas#s” revitalization, emerging
at a citizen's level, with real participation oE& communities, where needs and
solutions are well-defined.

5. SUMMARY

The political and economic changes which took plaicthe turn of the century
did not bring in my opinion the expected effectsmany areas. Perhaps it is
most visible in the field of urban planning, which unable to control the
deterioration of the downtown. Unfortunately, tlystem solutions developed in
Western European countries do not work in our aguithe main reason is the
insufficient degree of organization of our countiy general, and its
administration and legal regulations, in particular

The proposed project is not a ready solution. Hargv shows that local
activities initiated by the lowest level of goveranh and local communities may
result in making rational decisions also in ourditons. In this situation, the
most important issue is to change the philosophwgation. Its main element
should be to determine the correct proportions betwthe weight of the
decisions taken at various levels of governmenttheddecisions taken by the
local community.

LA 120
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Fig. 1. The complex of social housing buildings apartments for victims of disasters
elaborated by K. Cierpiot as Master's Thesis; Rtaea of the ground floor of the

adapted hall (shelter) and a complex of social imgsisualization, options
of systems of social housing buildings.
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PRZEKSZTALCENIA OBIEKTOW PRZEMYSLOWYCH - REWITALIZACIA
CzZY ADAPTACJA

Streszczenie

W polskich miastach na przetomie XX i XXI wieku tgsity radykalne zmiany spo-
wodowane przeksztalceniami politycznymi, gospodariézi spotecznymi skutkaie
degradagj techniczi, spotecza oraz kulturovy istniepcej zabudowy przemystowej. Na
fali powszechnego procesu rewitalizacji w ostatnigitach wiele obiektéw prze-
mystowych ulegto przeksztalceniom. Mimie procesy rewitalizacyjne w naszym kraju
odbywap si¢ na podstawie rekomendowanego przez UE dokumenarwie - Lokalny
Program Rewitalizacji - w wielu przypadkach mamyahynienia tylko z najprostszym
sposobem rewitalizacji, czyli adaptagbiektu. Gtown jego cech jest brak istotnego
wkiadu w rozwdj najbliszego regionu w sensie przestrzennym i spotecziSpgowo-
dowane to jest niedostatecznym stopniem organizexgzego psstwa, administracji i
regulacji prawnych. Przedstawiony w artykule projéyplomowy ukazuje typ dziatania,
ktéry mazna by nazwé rewitalizach oddolrs, powstagca na poziomie obywatelskim,
w ktorej udziat lokalnych spoteczé jest realny a potrzeby i sposoby ich zaspakajani
sa zdefiniowane w sposob prawidtowy.
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TECHNICAL MISHANDLES OCCURRING IN BUILDING
RENOVATION AND MODERNIZATION

Leonard RUNKIEWICZ
Institute of Construction Technology, Warsaw Unsirof Technology

The paper presents current technical requiremetdsed to adaptations, extentions and
modernizations of building facilities according the binding legal and technical
documents. It also presents the technical reasmsaffect the reliability and durability
of repairs and modernizations which occur at tregieng and the execution stages. The
most common errors and deviations from the acceptietiples are listed. At the end,
some examples from the practice both in designimedecution are discussed, referring
to all types of buildings. Also some proposals wéremulated. They related to the
elimination of technical errors and improvement thé quality of realized repairs,
strengthening and modernizations.

Keywords: repairs, refurbishments, modernizatiaasptations

1. INTRODUCTION

Contemporary products, materials and technologiethe repair, strengthening,
adaptation and modernization of buildings are based the modern
achievements in chemistry and technology.

They should have formal certifications in terms safety, durability,
health, acoustics, heat, performance requirementgtonmental protection and
sustainable development [1+6].

Contemporary materials engineering as well as @ wagige of polymers,
offer increasing opportunities for repair and madgation of buildings.
Polymeric and polymer-mineral materials allow repaind reinforcements, both
inside and outside buildings. Materials used faeears need to meet higher
standards since, apart from the physical-mechapea@meters, they need to be
resistant to harsh weather conditions. Whilst, ititeriors of a building are

" Corresponding author. E-mail: I.runkiewicz@itb.pl
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exposed to the following destructive factors: mexte, chemical, thermal,
dynamic, etc., depending on the type of a buildilggnent.

Optimal selection of the technology of repairs agidiforcements should
always be adapted to the user's requirements. Tdiearse and effective
properties are conditioned by a proper design iplémentation within the
conducted renovation, adaptation, extension ancemdzhtion works.

2. TECHNICAL REQUIREMENTSFOR ADAPTATIONS,
EXPANSIONS, MODERNISATIONS

The adaptations and expansions as well as the aoovand modernization of
buildings must follow some basic technical requieats that are specified for
newly-implemented objects.

Safety requirements for the adapted and extendadtstes refer to the
general principle of ensuring adequate reliabityl stability of components or
entire buildings, for the period of intended use.

Fire safety in renovated and modernised buildingsarily consists in
meeting the emergency evacuation requirements, riagsuappropriate
ventilation, stairways and zone lifts.

In terms of health and environmental protectiore #daptations and
building extensions should prevent any gas emissfom the used materials,
dangerous radiation, dangerous particles or gasethe air, moisture or
improper waste disposal.

The safety of the adapted and modernized buildimgolves the
prevention of accidents such as slippings, collisjdurns, electrocution, etc.

Whereas, issues of protection against noise andtidins are the ones
which are most essential for the building use, egfig historic ones or situated
in densely built-up areas.

Repairs, adaptations, expansions or modernizatibhaildings should be
considered in the two following aspects:

— to ensure the acoustic quality of the object amdpdrtitions determined by
the users' needs
— to improve the acoustic performance as one of tadsgof modernization.

In both cases, it is necessary to determine thasticorequirements to be
met by buildings being renovated and modernized.

Thermal insulation of partitions in modernised Hinbs includes the
implementation of, inter alia, the following issues
— the assessment of the suitability of various insmamethods depending on

the type of construction of partitions,
— elaboration of new improved methods of insulatiod anergy saving.
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3. TECHNICAL REASONSAFFECTING THE QUALITY OF

RENOVATION AND MODERNIZATION OF STRUCTURES

Errors or poor quality of repairs and modernizatadrbuildings result mainly
from the erroneous design and inaccurate consbiugtorks.

The most common technical and organizational caudésencing the

poor quality of repairs and buildings include:
designing and programming stage:

inadequate and erroneous diagnosis of the grouddtlzm water-ground
conditions under the modernised facilities or Infilildings especially in
densely built-up areas,

erroneous determination of the ultimate loads foe grounds and the
acceptable settlements for the specific type ofoastuction before and
after modernisation,

inappropriate foundation and its improper desigrtheut taking into
account its interaction with subsaoil,

the assumed types of construction and foundatioa wiodernized facility
are inappropriate for applied technologies or resfuents imposed by its
specific uses,

non-compliance with or incorrect interpretations sihndards, technical
approvals and recommended instructions for renowaind modernization
of buildings,

unjustified deviations from the standard, techneggprovals and guidelines
for renovation and modernization of structuresgacsal conditions,
erroneous diagnosis of the behaviour of the stractunder unusual loads,
such as para-seismic loads and loads from windy sthast, ice, etc.,
engineering and technical errors while designinghselements as ties,
joints, connectors, as well as whole structures,

inappropriate or incorrectly selected technologiegmes of materials,
structural and finishing components,

insufficient attention paid to investors' and usensinions and remarks,
especially in repeated implementations,

the performance stage included the following errors:

changed conditions and types of foundation durimmovation and
modernization,

lack of sufficient subsoil tests before the comneemd renovation and
modernization,

poor quality of concrete, materials and other aomesion products used in
the processes,

usage of damaged and incorrectly selected matena®lements,

poor performance of joining and connecting congibmcelements,
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= applying construction materials and products whare unapproved or
which do not possess necessary certifications,

» inadequate supervision of quality of used mater@tsl products, and
inadequate progress supervision,

» insufficient knowledge of the properties of new eratls, products and
construction systems,

» failing to meet the construction standards and eénadte technical
supervision,

» insufficient understanding of the work by contrastorenovating the
structures, as well as the conditions of their ushich may result in
improper changes introduced into the project dutiregrealisation process,

» effects of weather factors during the renovatiord anodernization of
buildings,

» insufficient co-operation between designers andrectors.

Long-term analyses indicate that hazards, breakdoana construction
disasters affecting, inter alia, poor quality ofeeated and modernized
buildings have been caused, apart from randomrgchy human errors made
at the design and execution stages. The reasostan in Figures 1 and 2.
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Fig. 1. Long-term design reasons affecting, intier, ghe quality of repairs and
modernization of buildings.

The most common design reasons influencing the goality of repairs
and modernization were generally wrong design aptions, negligent design,
insufficient knowledge and calculation errors.

The most common reasons of poor performance wererglly negligent
contractors, insufficient qualifications, insufficit knowledge, deviations from
the design and poor quality of joining elements.
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Fig. 2. Causes of poor performance which affecthality of repairs
and modernization of buildings

4. EXAMPLES

Examples of the maost common reasons contributing to the poor quality of the
renovation and modernization of buildings dependenthe participants of the
investment process included:
= |mproper design of elements of ceilings and floors, massive concrete
elements, layered walls in buildings, elementsefaisg facade to the
structure and connections, expansion joints ofelaige structures, as part
of the modernization of buildings, superstructuresgpairs and
reinforcements, as well as assuming wrong loadsstatit charts.
These related in particular:
= ceilings and reinforced concrete and steel colunespecially in
commercial and storage facilities,
= foundation slabs especially for infill buildingseeted in densely built-
up areas,
» reinforced concrete diaphragm walls for deep fotinda,
= commercial buildings, warehouses and storage rooms,
= suspended ceilings in buildings designed for variourposes,
» internal walls and claddings of buildings,
» entertainment and multi-purpose auditoriums,
= water, thermal and acoustic insulation of facifitiesigned for various
purposes,
= trim elements such as plasters, linings, floorggoy, etc.
» |nadequate performance of concrete work, connections between
reinforced concrete and timber elements, bondirdy@mnections of steel
elements, scaffolding and operation stiffenersgwand acoustic insulation,
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trim and auxiliary elements, infill buildings, deltimns and additions,

superstructures, floors, light partition walls, diw and door elements, etc.

These related in particular:

» reinforced concrete diaphragm walls and foundatiomsst frequently in
infill buildings,

= tower structures, reinforced concrete and masdnugtsires,

= walls, columns and ceilings made of concrete blocks similar
materials,

» skeletal structures and reinforced concrete mtdtiey garages, both
underground and free-standing,

= infill buildings in towns,

* multi-purpose pre-stressed structures

= roofs of various roof structures,

= water, thermal and acoustic insulation in buildings

= balconies and trim elements of buildings

= outbuildings and single-family houses;

5. SUMMARY AND CONCLUSIONS

The presented technical reasons elaborated on dbkes lof the long-term
analysis of errors resulting from the analysisisks, breakdowns and disasters
of buildings allow for an overall assessment of thfuence of the design
solutions and execution at various stages of thiesitient process (including
the renovation and modernization) on the safetyalbiity, durability and the
rate of failure of buildings.

They show that the existing risks, failures andslisrs of renovated and
modernized facilities are due to specific technicatganizational, legal,
administrative, financial, social and other reasons
Since the analysis included objects of a very diffié character, in terms of
technical, economic and organizational aspects,ptiesented errors reveal a
wide range of problems in the field of engineerieggnomics, organization and
management.

At all stages of the investment process, therdlig® much negligence,
poor organization, lack of adequate technical sugpen, insufficient
knowledge of contractors and users, as well asratharacteristic errors of
renovation and modernization.

They affect, to the greatest extent, the quality mraintenance of the renovated
and modernized buildings.

Without a critical assessment of the existing resesi and the principles
of their collection and use, it is impossible tinthof making positive changes
in both the investment and operational processes.
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Information on threats, emergencies, failures andnstruction
catastrophes should be used to improve the qualitgnovated and modernized
buildings. They should also be used in determinivegtechnical, organizational
and administrative regulations.
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BLEDY TECHNICZNE WYSTEPUACE PRZY REMONTACH
| MODERNIZACJACH OBIEKTOW BUDOWLANYCH

Streszczenie

W artykule przedstawiono aktualne wymagania tecmdc zwiazane z adaptag)
rozbudow i1 modernizaci obiektéw budowlanych zgodnie z odpowiednimi
dokumentami prawnymi i technicznymi. Przedstawigbwniez przyczyny techniczne
wplywajace na trwaté¢ i niezawodné¢ remontdéw i modernizacje wygtujace w
procesie projektowania i programowania oraz w wykestwie. WWymieniono najezciej
wystepujace bkdy i odstpstwa od przytych zasad. Na zakozenie przedstawiono
niektére przyktady z praktyki zarbwno w projektowanjak i w wykonawstwie,
dotyczice wszystkich rodzajéw obiektéw budowlanych. Sfaowano te wnioski w
zakresie eliminowania &féw technicznych i polepszania jako realizowanych
remontéw, wzmocniei modernizacji obiektéw budowlanych.
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ON THE DEVELOPMENT OF SETTLEMENTS IN KNUROW
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German planners trying to effectively solve the bpems of the complex housing
situation at the beginning of the ®@entury, eagerly reached for the ideas of the
Austrian planner, Camillo Sittego (1843-1903), wihohis designsdrew attention to
architectural scale, proportions and the presericgpatial elements such as squares,
green areas, as well as the breadth and the déstanfcbuildings. It has also become
important to access recreational, cultural andiservacilities as easily as possible.
Knuréw Settlements were designed according to thmseciples. Their intensive
development took place 1904-1939.

Keywords: industry-owned housing estates for wagkbuilding typology,
workers' Settlements, cultural identity.

1. INTRODUCTION

Since 1904 a number of changes were introducederpkans and the location
of the project of Knuréw Settlement.

However, since its implementation up to the preskttie has changed
the spatial shape of the estate. The most valuabterms of urban design and
architecture, is Settlement Il for workers. It wasated in a unique period,
when many architects have tried to change the apprao design. Knuréw
Settlement 1l incorporated a modest type of a fasose with a garden,
referring to the English cottage, and Henrici'saglevisible in the urban system,

" Corresponding author. E-mail: Joanna.Sokolowskakviiak@polsl.pl
! described in detail in Sitte’s workity planning according to artistic principles.
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which expressed the avant-garde ideas in archrecline picturesqueness and
the simplicity of the architecture shaped its umigharacter. The Settlement llI
for workers, along with Settlements for office werk and Settlement 1V, is a
great example of this type of building from thelg&wventieth century since it is
one of the few Settlements which preserved almashanged to the present
day. This constitutes about its uniqueness andevas a monument of
architecture and thus, by cognitive identificatioontributes into the protection
of the cultural milieu and may help to take stepsiter the image and enhance
the attractiveness of Knurow, and in the long térenquality of life.

2. THE DEVELOPMENT OF A COMPLEX OF SETTLEMENTS
IN KNUROW

The settlement in Knuréw was associated with tleeaiery of coal and the
construction of the mine. Knuréw, a former smallage, becomes a mining
town [6]. The development of Settlements in Knurtwk place in the years
1904-1939. This is when subsequent complexes afdswere erected, which
differed in the character of building. The prepamt works aiming at
constructing of the mine (exploration of resourdesd dimensioning) were
commenced yet in 1889. Developing mining indusaguired more and more
employees. Thus, yet in 1903 it was obvious thabmld be necessary to built a
housing estate for the employees. The managemeaheafompany decided to
recognize the housing needs for workers. They pbthisample projects with
cost estimates from neighbouring companies: theleBaém and the
Schaffgotsch families. Plans and designs for femnify houses and two-family
houses were received, with the information thatytla#e most willingly
inhabited by workers. Basing on the data, the fissigns were elaborated.
These included: a four-family house, designed i©319houses for the |
Settlement for office workers (designed in 190% ittmplementation started in
1904). All properties are built in a similar styhdth elevations made of brick
with plastered planes, tiled roofs. The systemrd stand out for its special
urban planning. Until 1915, the construction wadmaéned according to the
plan, in a uniform style. This Settlement was dished in the 80s, and the
land was designed for new housing estates.
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Fig. 1. The chronology of the construction of tlatjgular parts
of the estate (according to Ciosek J., 2008)

The situation changed significantly when a promin&erman city
planner, Karl Henrici, Professor at the DepartmehtArchitecture of the
Technical University of Aachen, was invited to Kéat presumably as a
consultant to the design, by local architects i0419vho at that time was an
undercover government counsellor, a decoratedhfsr achievements in
construction and transportation. He began the warthe project by identifying
the needs of local population and the elaboratiom fonctional program of the
estate. The plan included to build a Settlemensisting of about 1,000 houses
for workers and 100 houses office workers. In logerentitled “Results of site
investigation visit and a meeting in Knuréw 28.804” Henrici writes:

.First of all, the plan should relate to the existj groups of houses;
however in such a way that it would produce a doseage of the town. The
plan should include the diversification of peopl@ achieve this, some land
plots should be designed for merchants, craftsneém, or they should be
exchanged[5].
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As a result, in 1904-1905 Henrici prepared a seifhs model project. It
assumed a north-south arrangement of roads whicldwoin the Settlement
with the plant. Three ways led to places were publility buildings were
grouped. The main road, situated in the vicinitytted mine yard [5], led to the
centre (market square) of the Settlement. The rhas§eare constituted the
central point of the design. It was surroundedviay-floor houses as well as the
most important public utility buildings.
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Fig. 2. Designed by K. Henrici in app. 1906 (soukeWeissach, W. Machowsky.
Das Arbeiterwohnungshaus, Berlin, 1910)

Henrici planned the settlement in the way that éuld be possible to
expand it as well as he foresaw the organisatiosonfie recreational areas
adjacent to the Settlement. In order to join th#l&aent with the surrounding
areas and make the expansion possible, Henrichgththe crossing roads up to
the northern border of the Settlement. Minor st@éth houses were weaved in
to the frame of the main streets. They were oritindanned not to be used for
transport but to be used as safe places for childr@lay. Along the 100-meter-
long street there were grouped from 20 to 28 sifeyidly houses. Two-floor
houses, apart from the market square, were alsmngthalong the crossing
roads which connected the Settlement with its orgsk
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Henrici applied various types of housing buildingluding: detached,
semi-detached and terraced houses. However, edtte dtfouses was supplied
with its own garden and outbuildings. They wereigiesd in the rural style, as
small, one-floor or two-floor houses with atticshéir scale and character
referred to English “cottages” or peasant housymictl for the region. Each
house was given an individual character throughidetEleven types of houses
were designed, and the total number of 90 houseseanected. One type of
houses did not survive to the present — it wasythe of a two-family house.

Fig. 3. Settlement 11l for workers, 1905. Fig. 4. Settlement IIl for workers, 1913.
Designed by K. Henrici (source: K. Seidl, Das
(source: ,Der Stadtebau®, 1906, Nr 6)  Arbeiterwohnungwesen, Kattowitz, 1913)

Settlement Il in Knurow was erected in 1907-19T%1e to mining
reasons, different area of location was selectethinSettlements (Il Settlement
for workers), Henrici’s concept was not implementdédemained only in the
form of sketch design, a kind of guidelines, whfarther planners in Knuréw
referred to in their designs. It did not excludether consultation with Karl
Henrici. Some publications suggest that the auttfothe Settlement Il for
workers was Henrici himself, as well as the conadphe further extension of
1913.

Although Henrici's project was not completed in tbiem as proposed, he
was undoubtedly the person who influenced the siofpee Settlement Il for
workers. The local version of the design was draagtording to his
recommendations.

The plan of Knuréw of 1919 finally shows the formdathe extent of the
realisation of Settlement Ill, which has been mdr&a the above presented plan
with a darker colour.
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Fig. 5. The project of the Settlement to be impletad Repr. from: K. Seidl,
Das Arbeiterwohnungwesen, Kattowitz 1913

3. CHARAKTERISTICS OF THE URBAN ARRANGEMENT
OF THE SETTLEMENT IN KNUROW

The current area of residential Settlement Il feram almost regular rectangle
of approximate dimensions 550 m by 250 m. The caosbn of housing estate
is defined by a network of six streets of the nalith direction and three
streets of east-west direction. One of the stréstsses” the whole area of the
estate and is extended along the north-south @iredinking compositionally
Settlements Il and IV, and the whole residentralaawith the area of the mine,
constituting the main vertical axis of the designdistinctive feature of the
system is the lack of straight sections of streets.

The introduction of winding streets aimed at insieg the
picturesqueness of the settlement, and to avoidotoag. The internal
communication in Settlement Il was also designedaasystem of pedestrian
and driving lanes, with the assumption that thecep&ould be also used as of
space for children to play. The network of strabitédes the estate into several
different quarters. Houses are grouped in sepgraders, thus creating interior
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courtyards. The desire to diversify the space earty visible. Each of the
resulting quarters building has its own unique ahter. Each of the formed
guarters of building has its own unique characi&e differences between the
western and eastern part of the settlement arelchdaible. The western part
of Settlement Ill is characterized by greater ragty of the street system and
the building line and by a more varied architecturbere are eight types of
buildings (originally 9), while in the eastern pdtere are only two, very
similar, types. However, the whole forms a harmasioombination.

There is no schematic urban layout, irregularlypgtotbnetwork of streets,
the gentle curves of streets, forming picturesquéoks, the ends of the streets
are closed with perpendicular walls of buildingolen lines of houses - these
are the features that made it possible to createlbbalanced urban interiors
with a customized scale. The climate of small-t@schitecture is achieved by:
spectacular views, the scale of development, andate urban interiors.

Settlement IV for the working class is differentriature from Settlement
lll. Together with Settlements Il and | (for offider workers) they look more
like a suburb of a Prussian town. In terms of urplamning, however, it is not a
special value. The original plan for the southeant pf the estate, assumed the
development of this part of the estate which woblel compositionally
consistent with Settlement lll. The implementatigas not realised according
to the plans, and the built part does not even bhas@mplete centre of services.
Settlement IV, partially built is not a fully “cleg” and “complete” system. It is
clear that its further development had been planiiégre were attempts to
supply this incomplete system in the western pdttt wome sports fields — the
original version assumed a pitch — now a stadiure lualt. However, neither
then nor now the parts were or are connected.

Settlement Il and | (for clerks) included a lotpivately-owned areas of
greenery. Currently, such a system did not survitie. composition of the estate
has been changed. Development was concentratédingtihese large gardens
for new housing, which does not merge with the gme=d historical buildings.

All residential buildings, at the time of their etion, were characterised
by high standards and functionality. One of thetdess improving the living
conditions was the toilets accessible, without hgvio go outside, from
specially designed loggias. It was a great conve@efor residents, as in the
previous buildings for workers, such solutions weoéused. The objects within
Settlements for clerks and inspectors, the sizegpaftments were larger and
their standards were higher. But even here there s&veral types of buildings:
for clerks of the first and second categories w&family or 4-family houses
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respectively. Houses for inspectors were singleifabuildings. Settlement 1l
in Knuréw was designed as a settlement-garden gittenery playing an
important role. In addition to the above-mentiorggden backyards and front
yards, the streets were lined with trees.

The intention was that the green areas would csorge compositional
(greenery along the streets and green groups &t ¢hds) and recreational
(sports grounds) features. The public utility bungs were surrounded by
generally accessible common green areas. Althohghekisting services: a
school, the post office, a factory shop and thaday, the whole premise lack in
an organised centre with services.

4. BUILDING TYPOLOGY

The type of building in Settlement Il for workinglass in Knuréw is
characteristic for a small-town. The parallelshis type of development can be
found in the designs of such Silesian estates aszo@iec in Katowice,
Rokitnica in Zabrze, or Settlement Zska Halda for working class. The
inspiration for the building was a combination loé tarchitecture of the Silesian
countryside house and an English cottage.

Today, there are 13 basic types of houses in Sevargties which can be
differentiated in the Settlement. There was evea more type, but it did not
survive to this day. The individual buildings diffm the plan, the shape of the
roof or in the details (loggias, avant-corps).

Despite the large number of types of developmeitfis, architectural
uniformity was maintained in KnurOéw. This was aclgié by using the same
materials and thanks to the uniform character & development. All the
buildings are two-floor objects for four to 21 fdies. Driven by economic
factors the idea to erect detached houses was abamdEach apartment for
workers had a fairly large kitchen with the spamed sink.

It consisted of one or two bedrooms. It was alsamgpd with a veranda.
Each of them had a separate entrance. Sanitarysraare on the landing or in
a utility room (located in the veranda). Housingemnded for officials were
larger. They are equipped with several bedroonistchen, a maid's room, a
pantry, a bathroom and a hallway.

The housing estate ensured its citizens optimalsaitdble conditions for
life.
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Fig. 6. Projects of various types of houses inSht#lement Knurowska - elevations
and projections. Repr. from: K. Seidl,
Das Arbeiterwohnungswesen, Kattowitz 1913

5. SUMMARY

Settlement Il for workers in Knuréw, although itsplementation had not been
completed, has had a huge cultural value in theleviegion. This is the work
of one of Europe's largest urban planners of thginbing of the twentieth
century. It is the evidence of the enlightenedkimg of shaping urban housing
units. It seems that despite the passage of timeemtanner and approach to the
design proposed by Karl Henrici have been stilidiaHenrici showed how to
shape the space to favour the sense of identitheofnhabitants, bring out its
advantages and improve the attractiveness andysafethe residence. The
present condition of the Knuréw Settlement is deatasy. It is absolutely
indispensable to immediately take the necessargunes in order to determine
the possibilities of how to shape and protect ibiider to preserve the cultural
identity of one of the Silesian towns.
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WPLYW IDEII KARLA HAINRICIEGO NA ROZWOJ KOLONII
KNUROWSKICH W LATACH 1904-1939

Streszczenie

Narastajca u progu XX w. migracja ze wsi do miast w poswakiiu pracy
doprowadzita do powstania ¢gtych skupisk zabudowy, ktére w pokeniu
z przeludnieniem i katastrofalnsytuacy socjalno-bytow wymusita konieczn@
wznoszenia nie tylko przyfabrycznych zespotéw mhkesmowych, lecz calych osad
robotniczych. Niestety osiedla patronackie tylkogsciowo rozwhzywaly potrzeby
owczesnego mieszkalnictwa. Wobec skomplikowanej uagjt  mieszkaniowej
w miastach, urbagti niemieccy starap sk skutecznie rozwizat problemy, chtnie
sicgali po idee austriackiego planisty Camillo Sitteg(l843-1903), ktory
w projektowaniu (Sitte CCity planning according to artistic principlegwracat uwag
na skat architektonicza, proporcje i wysipowanie elementdéw przestrzennych jak
placéw, terendw zieleni, a taé na rozleghét i odlegtad¢ zabudowy. Konieczrigia stat
si¢ rowniez o ile to maliwe latwiejszy dosip do rekreacji, obiektow kultury czy
obiektow ustugowych. Zgodnie z zasad zaprojektowano zespot kolonii w Knurowie,
ktorych rozwoj przypada na lata 1904-1939.
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In an Upper Silesian town Pyskowice, there areethmdan complexes: a historic centre
with traditionally arranged medieval buildings, ausing complex built before World
War 1l for the needs of railway workers and a hogséstate built in connection with a
planned vast industrial investment for its worki@rshe socialist realism times. The first
complex was subject to the slow transformationsateel to the cultural changes
characteristic for the European culture. Despigedtamatic misfortunes, its 13th-century
origins preserved. The two remaining complexes kel as houses for new economic
investments. At present, the communities of thatestface the problem of how to
further develop the ideological remnants of theatest on their own. A problem of
functional integration of the housing complexessigeed as separate ones, occurred.
The modernisation works, related to the town dgwelent, refer to the fields of town
planning and architecture. They also make it pdssib observe the technical and
technological advancements of the times they wezeted. The presented examples of
the modernisation works throw light on the cultuealareness of the designers and
investors of the times and their understanding hef importance of the notion of
surrounding. The newly arising architectural fordesmonstrate an interesting reference
to the local tradition and the existing forms.

Keywords: urban complexes

1. HISTORICAL BACKGROUND

In an Upper Silesian town Pyskowice, there areethneban complexes: a
historic centre with traditionally arranged medievauildings, a housing
complex built before World War Il for the needs mailway workers and a
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housing estate built in connection with a plannastvndustrial investment for
its workers in the socialist realism times.

The first complex was subject to the slow transttions related to the

cultural changes characteristic for the Europedtui@ Despite the dramatic
misfortunes, its 13th-century origins preservede Tio remaining complexes
were built as houses for new economic investmewnts. present, the
communities of the estates face the problem of howurther develop the
ideological remnants of the estates on their ownpréblem of functional
integration of the housing complexes, designesegsrate ones, occurred.
The current development of Pyskowice is based erLttal Development Plan
The observations of how the assumptions of the Bfanrealised by specific
investments allow the evaluation of their qualitpdausefulness to the
communities. The modernisation works, related ®tthwn development, refer
to the fields of town planning and architectureeytalso make it possible to
observe the technical and technological advancesmeinthe times they were
erected. The presented examples of the modermsatioks throw light on the
cultural awareness of the designers and investorshe® times and their
understanding of the importance of the notion ef@unding. The newly arising
architectural forms demonstrate an interestingregige to the local tradition
and the existing forms.

The Local Development Plan provides a frame withirich the specific
investments are realised. The market economy shaoalibnalise the
investments in terms of their functions and thedusenstruction technologies.
The arising forms prove the cultural awarenesseirtdesigners and investors.
What particular modernisation and developmentalk&sdn Pyskowice have
been undertaken since the system changed in 1998@ fational, money-ruled
economy beneficial for the residents, too? Whaimir technologies and
materials dominate in new investments? Is the eafs made to the already
existing forms clear?

Pyskowice is the town in Silesian Voivodeship sial12km north from
Gliwice. It transformed from a village into a towthanks to its favourable
location on the trade route Wroctaw — Krakéw, oseven hundred years ago.
The route separated here into two directions: onéz:stochowa and the other
to Krakéw. The area of the commune takes 3.11d4bbapf which 1.693 ha is
covered by buildings of an urban character.

The first documented information about Pyskowicenes from 1256. It
describes the fact that Tomasz, Bishop of Wroctgmnts the tithes from
several neighbouring villages to the church of Baul in Piscowiczych,
acceding to the request to support brothers LutaadtLonek, Pisc's sons, the
builders of the church. The historians assumetti@City Rights were granted
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by Wiadystaw I, the Duke of Opole, probably in 1260 1532, after the death
of Jan, the Duke of Opole, Pyskowice became thegstg of the Habsburgs.
The elaborated then “urbariusz” (land registerpinfs us that there were 34
houses around the market and 63 ones in the suirgustreets. They were
small, wooden and thatched with rushes or straaggul on narrow plots. The
town was surrounded by an earth embankment andaafitied with water from
the river Drama.

Two gates, Tarnogorska and Toszecka, were placed) dhe defensive
fortifications. There was a wooden town hall in thearket square. The
population of the town was approximately 500 dwslle

Numerous markets were held in Pyskowice due totalaen favourable
location on an important trade route.

The further development of the town took place onmection with
thedestructions of the Hussite wars in th& téntury, the Thirty Years' War,
including winning it in 1642 by the Swedish, théeSian War Il and the Seven
Years' War. The subsequent destructions were fellbly rapid recovery and
further development of the town. The number of pajon of the town grew up
to 1862 dwellers in 1787. Two charcoal-fired furesdor pig iron smelting
were built between the T7and 19 centuries. After a tragic fire in 1822, which
resulted in more than half burnt houses and puhlildings, the reconstruction
was carried out according to the plans restorieghirteenth century system.

After World War |, Silesian Uprisings and the Pktiie, Pyskowice were
incorporated to Germany. An important event for timen development was a
railway, built in 1898, which connected Gliwice aBgole. It was then that the
housing estate for railway workers started to b#t land the railway station
started to be modernised.

For a short time, Pyskowice was a final statiom #ren it was connected
to Gliwice, Zabrze — Biskupice, thus becoming apontant railway junction. A
systematic and planned modernisation of the statiarried out at the turn of
the centuries, was ceased by the events taking pathe 1920s — connected
with the Plebiscite and the Silesian Uprisings.iBgithe 1930s and in the years
of World War I, the extension of the marshallireyg was being built, of which
western part was completed and eastern one wa®mgleted. Simultaneously,
the housing estate for railway workers was built.

While the damages after World War 1l were inconsadidée, the entry of
the Red Army resulted in the destruction of 32 dings. In March 1945,
Pyskowice were taken over by Polish authorities.tiidy end of the 1940s the
burnt buildings were restored and their historraagement was preserved.

On 5" of December, 1964, a 5-kilometre section of a rmathe newly
built railway station, Pyskowice — Miasto, was opérto the public. In June
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1986, the first section of the rail Kolejowy Ruckdfonalny was commenced. It
was planned to shuttle with a high frequency, jastit was organised in
Trojmiasto, between stations Pyskowice and Mystewithe beginning of the
90’s are characterised by the political changd2aland, which caused a decline
in rail transport and the closing down of unprdilealines, Pyskowice railway
junction including.

At the beginning of the 50s, the socialist-realiBmusing estate was
completed. In the 80’s, a bypass of the town wat, bmoving the transit
transport in the direction Krakow-Opole out of tiid town.

During the 70s and 80s, new housing estates walewith the use of
prefabricated materials technology. The height #nedlayout of the buildings
refer to the socialist-realism estate built in #8s and 50s. Residential estates,
as well as the factories and other urban infrasirecfacilities were built
according to the Local Development Plan.

Wieczorka

emoNieiza

i

- 13

Three urban complexes were formed in Pyskowice theecenturies:

1. Primary connected with the location of the townairtraditional medieval
system, in a form of rectangular quarters with aal oing, a town hall at the
centrally situated market. The system, in spitahef vicissitudes of fate,
wars, and changes in the construction technologg westored by a
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conscious decision during the restoration workerafhe devastations in
1822.

2. An estate complex for the railway workers, whiclveleped together with
the railways set up in 1879. It was essentiallyaexied when the railway
junction was being built in the 30s, before the WaWar 1.

3. A socialist-realism housing estate, built in cortreetwith the planned vast
industrial investment, the existing neighbouringtésies and mines as a
housing estate for their workers.

Fig. 1 Urban complexes in Pyskowice, 1 — the mealisystem,
2 — the railway housing estate, 3 — the sociatiatism housing estate.

2. URBAN COMPLEX IN PYSKOWICE

The form of the first urban system was designedguoound the town with
defensive fortifications. It entered the registfyhestorical monuments and thus
was not substantially rebuilt.
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The historical centre underwent natural, evolutionahanges
characteristic for the European culture. The dwellexperienced fires, wars,
uprisings, industrial and social revolutions.

In 1882, after a series of 11 fires, when majooitypuildings was burnt, a
planned restoration of the town was commenced.cCEmre was decided to be
rebuilt to respond to the new social needs; theohcslayout was maintained,
though.

The development of Pyskowice railway junction wasampanied with
the construction of the housing estate for its wesk The vast advancements in
the construction of the estate took place durirg eRtension of the railway
junction, in the 30s until the end of the World WharThe estate was planned
along the road adjacent to the railway. Thus, tleeerailway facilities along
one side of the road, and apartment buildings om ¢ither side. The
perpendicular access roads converge to form the staeet, leading to the
historic centre. Their curves are built-up with kes. The estate is stylistically
homogeneous in parts realised up to 1945. Themmrrupted its construction.

i T w0 |

Fig. 2. Historic photograph of the market in Pysicav

The housing estate comprises three storey detduhiétings with low-
standard flats and attics transformed into flasswell as small single-family
terraced houses. There is an inconsiderable raingerces. The buildings are
of a homogeneous function. There are insignificanteational areas next to the
detached buildings.

After the World War I, in the 70s and 80s, a feauking complexes
comprising multi-family four storey buildings webailt. They were designed to
follow the primary street plan of the town.
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At the turn of 1946 and 1947, Joseph Stalin propdaeslaw Bierut to
locate large metallurgical conglomerate in Polakdpecial team, who was to
decide on the location of the investment, took iatmount the area between
Gliwice and Pyskowice, area near Skawina, the sadimgs of Kopiec Wandy
in Krakow as well as at the Vistula River Mouth.

Fig. 4. Buildings in the railway housing estatetfau's photo)
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At the same time, the construction of a housingtestvas commenced in
Pyskowice. Undoubtedly, this design also took mtoount the expected needs
of the existing nearby industrial plants. The estaés built in accordance with
the principles of socialist realist architectur@wéver, the main building of the
cultural centre or the committee house were ndt.bui

Clear, due to the lack of the further investmemi@nd street system,
referring to the housing estates in England, rickigcorated with neo-
Renaissance architectural details, is equipped alitthe basic utility functions.
Closed quarters included green recreational arsadd, equipped with sandpits
for children.

The estate provides higher-standard flats, thulsieg the program of
cohabitation of the working class and the workintelligentsia. The ideology
behind it assumed class integration between thecomers, including blue
collar workers and managing staff, i.e. people where directed by the
authorities to work here.
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Fig.5 Socialist realistic housing estate (authpistograph)

The estate provides a rich variety of town fa@sti including health
centres, schools, kindergartens, nurseries, retatiering and services. The
services have been situated in detached house®raride ground floors of
houses.

The first complex underwent a slow transformatiamnected with
cultural changes characteristic for the Europedtue Despite the dramatic
misfortunes, its 13th-century origins preservedwildays, the urban system
around the town hall has been inscribed on thestegof historical monuments.
The two remaining complexes were abruptly deprivddtheir originally
planned functions. The expansion of the railwaycjiom in Pyskowice,
continued after World War Il, was then ceased, anad¢onsequence it was
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liquidated after the transformation period, in 8@s. Its functions were taken
over by railway junctions in Gliwice andelzierzyn Kale.

The industrial plants, which the socialist reatidtiousing estate was to
provide the workers with flats, were not built. Thristing plants: BUMAR
tabedy S.A. As well as HUTA taddy considerably limited the number of
employees. All the mentioned above complexesylegpwith residential areas
and the surrounding agricultural farm houses, dtet an administrative
organism of the town of Pyskowice.

Formal transformations connected with the modetisaactivities and
the development after the system change in 1998 lmagomprised in three
groups of subjects:

* Town planning
* Architecture
» Construction techniques and technologies

3. TOWN PLANNING

1. We can observe a rapid growth of residential amre&yskowice. Each of the
urban complexes is currently vastly exploited biyate investors who erect
new buildings filling up so-far empty plots, compienting street frontages
and forming new ones.

2. New industrial investments are occurring similafst, including two
logistic centres, a woodwork manufacture, a whdéesar baking industry,
and a hydraulic fittings production plant.

3. The basic services are supplemented i.e.: a catbblirch at the railway
housing estate and a large shopping centre ofja lagtwork of international
trade near the historic centre.

4. Attractive areas of the former arboretum were sold private investor more
than 100 hectares of which were intended for redide houses with
gardens, however, the implementation of this idél@ad to commence.

5. A bypass of the town was modernised at the beginairthe 80’s. The most
collision cross roads (including the bypass andllogads) were rebuilt, and
two others were provided with traffic lights. A patstation was built in the
proximity of one of them. A modern petrol statioasbuilt in the immediate
vicinity of one of them.

4. ARCHITECTURE

1. The single-family houses demonstrated rich formstérms of the building
projections and complicated roofs), which was ctimrastic for the first
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6.

years of the transformation period after 1998, ttw: forms began to be
more modest. Simple forms with gable roofs stattedominate. Bungalows,
without basements, are becoming increasingly popula

Majority of buildings is erected on the basis gbital designs available in
numerous catalogues. It results in very rich aedhitral forms but also
causes a lack of recognizable local style.

The buildings comprised in the socialist realisnuding estate become
subject to systematic repair work. The inventorgudnentation is completed
which may be the basis for further renovation agphir activities. Timber
roof trusses are repaired and tails are replackd.tfiermal-modernisation
activities, related to the roof repairs, cover thetails from the socialist
realism times.

Private investors are adapting fragments of stydistialist realist buildings
to their needs shaping new forms freely.

CONSTRUCTION TECHNIQUESAND TECHNOLOGIES

The basic technology used in the construction efwhlls of houses is a two-
layer ceramic brick wall, insulated with lightweigbeamless insulation.
Extraordinarily, solar collectors and photovolteedls occur on the roofs.
Big-box stores and industrial buildings are arisigy steel structures on
footings, shielded with sandwich panels.

Roofing of the new sports hall at one of the schdals been based on large-
spans glued wood trusses.

TRANSFORMATIONS

Despite the exceptional character of the threerudmmnplexes in Pyskowice,
they have undergone transformations, typical atsather towns, related with
the repair and modernisation activities. The emgstiocal Development Plan
organizes and facilitates the investment procels.cbnservatory protection of
the urban system of the old centre results in aegrdiscipline as far as the
investment decisions are to be made, comparedetadhialist realist housing
estate which is deprived of such protection.

1.

The applied forms and technologies are typicaltfer modern solutions
used all over the world. It is clearly visible thhe developers are aware of
the rationally applied materials and selected smhst

Taking into account the fact that house projectscammonly searched for
in nationwide catalogues proves that there is nedrfer exploration and
cultivation of local architectural forms.
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3. The buildings in the railway housing estate haveenbesubject to
modernisation works in the slightest degree, whesults from their low
standard, thus low market value.

4. The emerging industrial plants bring hope for iasiag the citizens' wealth,
which, in turn, may increase the quantity and duabf undertaken
modernisation works.

5. The observed tendency of the rapid growth of sulurtesidential areas
allows us to predict that Pyskowice will evolve hecome a town with
prevailing single-family-type buildings.
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MODERNIZACJA HISTORYCZNYCH ZESPOLOW MIESZKANIOWYCH
W PYSKOWICACH

Streszczenie

W gornalaskim migcie Pyskowice, funkcjonajtrzy zespoty urbanistyczne: historyczne
centrum w tradycyjnym ukladziesredniowiecznej zabudowy, zesp6t osiedlowy
wybudowany na potrzeby pracownikbw kolei przed llojmy $wiatowa oraz
socrealistyczne osiedle mieszkaniowe powstate viziwi z planowasn duza inwestyci
przemystow, jako zaplecze dla jej pracownikéw.

Pierwszy zespo6t poddany zostat powolnym przemiamamzanym ze zmianami
kulturowymi charakterystycznymi dla europejskiejtbry. Mimo gwattownych zdarze
losowych zachowalo sijego Xlll -wieczne zalgenie. Dwa pozostale zespoly powstaty,
jako zaplecza mieszkaniowe zwéne z nowymi przedsizicciami gospodarczymi.
Obecnie, spotleczdoi osiedli stag wobec koniecznwi samodzielnego
zagospodarowania pozostsdd ideologicznego programu swoich osiedli. Zaidtnia
problem integracji funkcjonalnej, projektowanycakg odebne zespotéw osiedlowych.

Dziatania modernizacyjne zwdiane z rozwojem miasta dotyczzagadnié
z dziedziny urbanistyki, architektury oraz pozwalapbserwowda ich o6wczesne
zaawansowanie techniczne oraz technologiczne. Stegidne przyktady dziata
modernizacyjnych magda pojecie o swiadomdaci kulturowej tworcéw i inwestoréw
oraz oceni ich sposob rozumienia kontekstu otoczenia. Intgges jest odniesienie
powstajcych form architektonicznych do tradycji lokalnejam stosunek do form
zastanych.
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This paper presents the process of urban regemerati Gdansk Letnica district,
a project that from a very short time perspectiae be described as successful. The
paper will present a brief district’s history aslivas analysis of circumstances that may
have influenced Gdansk authorities’ decision oftstg an urban regeneration project.
The next part shows preparation of the urban regéine project and its
implementation. The conclusions take into accouhtaapects of the process, i.e.
technical, economic and social.

Keywords: revitalisation, risk management, engimggof construction
processes

1. DECISION OF URBAN REGENERATION

1.1. Historical background [2, 4, 7]

Letnica, after war also called Letniewo and beloaeenthal, as one of the first
districts of Gdansk underwent, as one of the firstricts in Gdansk, a thorough
process of urban regeneration in 2010-2012. Origintoday’s Letnica stem
from beginning of 19 century (1803). This area, belonging to Cistercian
convent in Oliwa, was then sold to the owner oftdalvo. Finally this are
together with Zaspa lake became the ownership efdity of Gdansk and
opening of railway between Gdansk Glowny and Nowyt ih 1867 resulted in
dynamic development of industry and housing in thisn, later to become a
district of Gdansk. The factory of phosphate femtits, steel mill and rolling
mill were created, to be followed by ironware fagt@nd bottle factory. A
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workers settlement was built, in 1880 it occupied area of 78 ha.
Characteristic, fan-like network of streets wasated, their names related to
industrial plants located nearby. Archival photqdrs present neat, beautiful
gardens and summertime plays by Lake Zaspa.

In times of Free City of Danzig in Lauenthal majprof inhabitants was
of German origin. After the Second World War theglation changed. Polish
people came, resettled from Vilnius area and o#reas incorporated into
USSR after war, from central Poland and from Pomaralrhose were mainly
workers and farmers from small towns. In the 19&@sind 4 thousand people
lived there. Unfortunately politics of Gdansk auities contributed to gradual
degradation of the district. Tenants not payingrtfents and evicted from other
districts were moved to Letnica. From 1970 the gehddegradation and
liquidation of Zaspa lake had begun, it was coregeihto ash and slag landfill
for CHP Gdansk. Landfill area was 30 ha. At the ehBecember 2005 almost
2 min of sludge was stored there. According to rmipai plans the settlement
area was meant to become warehouse and indusem| @ot keeping housing
function. No refurbishment works were undertakemwéver the tenant
continued to live there. What is more economic gfammation in 1980’s and
1990’s caused closure of many industrial plantse Tdistrict degraded,
population dropped to 1.5 thousand inhabitants,mph@yment and crime
increased. This state lasted for almost thirty year

1.2. Reasons behind decision regarding urban regeneration of Letnica

Letnica is an example of workers settlement, katilthe turn of 19th and 20th
century. In 2007 the population was 1627 inhab#anohemployment reached
13%. Out of forty companies located there, seveared to the needs of local
community. More than a half of the apartments csipdi of one room with
kitchen. The buildings usually had roofs coveredhwdingle layer bitumen
roofing membrane. Before the project began over @%uildings were from
before 1918 and 30% was built in 1918-1944. Thasiédings did not have
sewage system connected to the sewage networkriynd% had local sewage.
There was no gas supply and no central heatingersgst Only 25% of
apartments had toilets and around 17% had a bathesw hot water. Despite
the dramatical deterioration of the resources @eddiegradation of the natural
environment, the historic preservation officer ded that both the layout of the
streets and particular buildings deserved protactiod required regeneration.
[4]. Additionally, the unique charm of the distramd the ambience of the small
town were noticed and appreciated.

In 1997, Letnica District Council was established at applied to the
City Council for a Local Development Plan Miyniskatnica to be elaborated.
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Yet in 2002 the plan was adopted, but the City @dumas still uninterested in
the area. There were a lot of such areas withirGith@sk city boundries, which
lost its original functions as a result of variduansitions and were (and still
are) endangered with total or partial degradafidns is only the decision of the
stadium erection which triggered the commence difiica regeneration [2].

A e N e e
s -l ™
6 h

eyl 33 s '_'!: I,

. / £.3 . : S

o W £ v/t \erien)
Fig. 1. Location of the Letnica district and theflP&rena stadium.

In April 2004, Gdask City Council passed a resolution “Regeneration
Program for Degraded Areas in Gdk — Local Regeneration Plan” which also
included Letnica. The document included a long-tprogram of undertakings
in spatial planning, construction, economy and aogiolicy in order to
overcome the crisis situation in Ga districts and to create conditions for
their further development.

Next, on 3% November 2004, the president of Gsla, Pawet
Adamowicz, sent a letter to the President of PZMNListkiewicza, declaring
willingness to participate in the Euro Cup 2012.eTbhepartment of Urban
Panning, Architecture and the Protection of Monutmeof the Magistrate
proposed a locality for the future stadium. Thenplancluded six localities
within the town boundries: Letnica, ,Czerwony Mas8wicty Wojciech,
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Szadétki, Klukowo and Nowe Miasto-Po6tnoc, presemtine advantages of the
particular localities. The possible road developt®eand the distant from the
town centre were taken into consideration, as agthe area ownership.

According to the elaborated plans, Letnica was geised to be the
district “best suited” for this kind of venturensk, apart from the advantages of
the locality presented in Table 1, it was noticbdttsuch an undertaking
presents a unique chance for Letnica to be resgdliand for the neglected
Gdaisk areas: Brzao i Nowy Port (Fig.1) to initiate their economigcovery.

In 2007, The Gdask Development Office prepared the “Analysis of
Growth Opportunities” for Letnica, in which a projeof the development of
this part of town was presented for the firt tir@g [

Table 1. Weaknesses and strengths of district ta]

Strengths Weaknesses

Investment areas of 30 ha owned by thA working ash landfill
Commune which may be sold.

—

Poor aerosanitary conditions — significan
Easy access to public transport and | dust-pollution.
individual transport (Marynarki

Polskiej street) Poor building land (poor bearing capacity.
Proximity of attractive recreational High level of underground water, implying
areas: beaches, the sea, park in water-ground relations to be regulated.

Brzezno, Fortress in Wistoégie. The lack of a technical infrastructure.

Future proximity of the stadium. Poor condition of the existing roads.

The necessity of modernisation of the
existing buildings.

Buildings of production-storage functions
dominating.

Proximity of industrial areas to the east of
the district boundaries.

Dwellers with a passive attitude to life.

It was also noted that such problems as: threabofal pathologies, low
level of education and initiative of the dwellepgor state of environmental
conditions and tourist attractiveness.



Successfull urban regeneration project: Gdansk-Letnica district case study 137

2. PROJECT OF URBAN REGENERATION OF LETNICA

The analyses carried out by Gdk Development Office were the bases for the

elaboration of the main directions within the pmtjef the district revitalisation.

They included a project of modernisation of housingidings as well as the

public space, a plan to build new roads and a progto stimulate local

dwellers. In 2008, it was assumed that the projould be realised by
municipal units of GZNK (Management of Communal Restate in Gdansk),

ZdiZ (Management of Roads and Green Spaces), dsawetuch municipal

companies as TBSs (Social Building Association) aather entities

subordinated to the Magistrate. A series of tedinéxpertises and plans of
renovations of 30 buildings as well as the strgstesn were performed. The
elaborated documentation allowed submitting a pstjpm to EU in January

2010 to revitalise Letnica with founds within thed®onal Operational Program

for Pomorskie Voivodship 2007 — 2013 [6]. The prsiion was supported with

both the district's historical values as well as groblems with technical and
social infrastructures. The population of the ard2 ha) designed for
regeneration amounted to 1137 people.

Each regeneration program is assumed to be diremténl the social-
economic growth and to improve life quality of tleeal society on the areas of
intervention. There is why the undertakings withive regeneration projects
must include both investments and non-investmesksta[3]. The basic
investment tasks were as follows:

— Overhauls of 29 residential buildings of a tot@aaequal 11 292,68 m?, out
of which residential area amounted to 5 836,29 magether with
appurtenant cellars and cells) and the areas thkeservices and industry
amounted 434,94 mz2,

— repairs of semi-public spaces (interiors of resi@déguarters) of a total area
25 789,57 m?, which included 1 680 m? of pedestpaths and lanes,

— the rebuilding and modernisation of the library agan facilities in the
building of the primary school (total area of thebuilt and modernised
rooms is 414,9 m2),

— the adaptation, regeneration and rebuilding of ibégding of the former
school for the needs of the dwellers' social at#isi(,Dom Otwarty” total
area 928,77 mz?),

— rebuilding, construction and modernisation of tlo@d sections together
with the construction of a new and the rebuilding the existing
underground infrastructure as well as the constmaf new road sections.
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INFRASTRUCTURE-ROAD INVESTMENT INVESTMENTS IN FACILITIES
- REALISATION STAGES (till 2012) - REALISATION STAGES (till 2012) TBS INVESTMENTS IN LETNICA — | STAGE (tll 2012)
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Fig. 2. Area under the Revitalisaﬁon Program [1

Regeneration works included the demolition of partsthe buildings
which were not eligible for repairs and modernatiin such obtained areas,
new buildings were planned to be built.

The Coalition established in 2009 for social rdisttion, which included
nongovermental organisations, the perish, admatisg municipal units and
the President of Gdak, prepared a plan of social tasks (noninvestmaiigy
included projectes such as:

- ,0d ulicy do Euro 2012! — rewitalizacja spotecznéesazkacow dzielnicy
Letnica” (“From the streets to Euro 2012! — socigeneration of Letnica
inhabitants”) — setting up a citizen's consultireptte and organisation of
sport activities,

- ,Integracja w Sztuce” (,Integration in Arts”) — &tic workshop for
children and youngsters,

- ,Nudo warsztaty lingwistyczo-taneczne” (,Nudo lingtic-dance
workshops” — linguistic-dancing workshop aiming équal educational
opportunities through foreign language classesdamte,

- ,Klub Aktywnych Kobiet” (,Active Women Club”) — wdtshop for women

Social activities aimed to foster the dwellersegration and to strengthen
their social ties as well as to upgrade touristiamdstment attractiveness.
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In July 2010, the found was granted within PRO WPR.13 1 and the
district's regeneration process was commenced.

3. ORGANISATION OF THE REGENERATION PROCESS

The investment part of the regeneration was plarfoed?010 — the half of
2012, and social tasks were palnned for eight y&#088 — 2015). The whole
tasks within the project (the completed and thentiooed ones) have been
coordinated by: the Department of Regional Programttie Marshal's Office,
the Regeneration Unit of the Department of UrbaanRing, Architecture and
the Protection of Monuments as well as the Departna Developing
Programs in Gdesk Magistrate.

With the extremely short time foreseen for the issdion of the
investments (2 year), the proper scheduling ofcthrestruction works, and then
reliable realisation of the tasks occurred to berg difficult undertaking.

It is obvious that the more complicated and comptex tasks are, there are
more problems with meeting all the requirements lee®ping the deadlines and
thus with the tasks coordination.

Letnica regeneration project assumed the cooperagtween numerous
economic entities. Apart from the formal particifmiof the investment part,
there are numerous contractors of the particukkstaSuch a complex character
of works occurred to be a great challenge in teomthe organisation of the
whole undertaking thus resulting in the increasest end extended duration of
the implementation of the project investments.

Repair and modernisation works were performed agest, but the short
implementation time, limited with the Euro 2012suled in overlapping the
schedules of building repairs with the schedulesati works. It caused a lot of
disorders both in the works themselves and theuatam of tenets for the time
of the repairs. The road works often cut off theems to some of the buildings
which were due to be repaired at the same timee also occurred additional
hazard resulting from the fact that building sitesre visited by unauthorised
persons, tenants including. It should be statetdsbmme of the reasons resulting
in the delays in the implementation works and th& increase were impossible
to foreseen as they were the effect of errors aisthkes made at the planning
stage, while others were caused by “human factoegligence, omission, lack
of competence, communication problems — deliveimarcurate or outdated
information). There also occurred a lot of techhprablems, among others:

— Scratches of walls in the repaired buildings, bethg effect of the
hardening of subsequent layers of pavements onsrdaadhe building
proximity,
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- uneven settlement and deformation of the renovatéddings caused by the
process of pressing piles into the ground beingamed for new objects in
the buildings proximity; the technology had to beawged into a screwed
piles technology (commercial tasks realised by GTH&z 0.0. and TBS
“Mottawa” Sp.z 0.0.).

Despite the numerous mentioned above difficulties]anuary 2012 the
repairs and modernisations of all the buildings watls were completed.

The regeneration works were also realised by TB&itdva” and GTBS
Sp. z o0.0. within their investment activities. Théwilt eight residential
buildings, containing 120 flats altogether, on teeitalised grounds. TBSs
completed their activities in June and August 2ah@8 rendered the buildings
for use.

4. ASSESMENT OF LETNICA URBAN REGENERATION

The regeneration of district Gtk- Letnica has been one of the recent largest
investment realised in Poland. The evaluation @hea@generation processes,
Letnica including, should be performed in termstexthnical, economic and
social aspects. From the technological point ofvyithe process was completed.
However, subject completion of the project is pkerfor June 2015, and
finance completion for August 2015. Thus, the caghpnsive analysis of the
town expenditures connected with the realised imrests will be possible after
their final settlement. It should be stressed the®% of qualified costs i.e.
49,6min PLN is due to be financed by EU, whereas gbcial regeneration
process started together with the public consoltiatin 2008 and will continue
yet for many years. It seems, though, that the esgcén this field may be
announced now. All the repaired houses are occupiddnants, and in summer
2012, #' Letnica Congers took place which united all itiveadwellers.

In the evaluation of the so-far achieved beneths, following notation
can be found in the Feasibility Study [3] elabodater the needs of the project
application for the EU founds:

.Realisation of the investment will contribute teries of social benefits.
One of the most important ones is the growth ofvhleie of the premises in
Gdaisk Letnica. The comprehensive regeneration will rowe the
attractiveness of this part of town and in consemgeeresult in the increase of
the values of the premises. For the needs of thdysis, it was assumed that a
standard flat is on average occupied by three téfhyaand the values of
premises are estimated to have grown by 25% . 8udgh growth results first
of all from the current unit rates, which are relatly much lower than in other
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parts of the Town. Additionally, the area receivasre promotion by the
construction of the Stadium”.

The expectations of the authors of the elaboratiene met in 100%.
Letnica regeneration together with the construcbb®GE Arena stadium and
Trasa Stowackiego (Stowackiego Street) — the cammebetween the airport in
Rebiechowo and the Sea Port of Gdla (tunnel under Martwa Wista including)
resulted in the considerable growth of investmefttraetiveness of the
surrounding areas. Shortly after the announceroénthe decision of the
organisation of Euro 2012 in Poland, Baltic InvestiGroup bought a land of
6.5 ha which was the former taxi base. What is mibree value of the premises
in the are grew nealy ten times [5], which is esgesl in the fees for perpetual
use of land.

Taking into account the time pressure as well asuiique character of
the project, Letnica regeneration project may beogeised as a success
Technical problems have been overcame, social @mbl have been
considerably reduced, and the economic benefitgsared with the level of
social benefits considerably confirm the validity introduced changes. It is
particularly worth noticing that the dwellers weresolved in all the social
projects. It is this involvement which allows théolgpl assessment of the
regeneration project to be prognosed as a success.
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SKUTECZNY PROJEKT REWITALIZACJI
NA PRZYKLADZIE DZIELNICY GDANSKA - LETNICY

Streszczenie

W pracy przedstawiono proces rewitalizacji dzigimi@daiska-Letnicy, przedswzigcia,
ktére z bardzo krotkiej perspektywy czasuzme okrgli¢c mianem sukcesu. Opisano
historig dzielnicy oraz przeanalizowano wszystkie przestaktiére miaty i mogly mié
wplyw na podgcie przez wladze miasta Gdka decyzji o rewitalizacji. Naginie
przedstawiono przebieg procesu przygotowania projekwitalizacji jak i przebieg
realizacji inwestycji. We wnioskach zwrocono uwaga wszystkie aspekty procesu
rewitalizaciji, tj. techniczne, ekonomiczne i spaiee oraz ich wzajemne pagania.
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At the beginning of the economic transformatiorPioland, buildings constructed after
1945 were treated as symbols of an unacceptablensy<urrently, the modernist
architecture of the twentieth century is seen asmgortant element of historical and
cultural heritage. However, the problem of itetpction against a number of adverse
events that may lead to the loss of its essensirles and often result in its destruction
has been recently growing. The spectacular examptdude demolition of the railway
station in Katowice (built in 1964-1972) or the oestruction of a part of the historic
structure forced by the protests of various parfideerefore, the authors attempted to
identify the key factors for determining the assemst methods of modernist buildings,
and to find possible ways of their transformatioAs.the same time, it is essential to
indicate the significant risks that result bothnfrthe lack of understanding of the needs
to protect the selected objects (erected in thieoge and from the problems that result
from the current legislation.

Keywords: modernist buildings

1. INTRODUCTION

The main reasons for which the post-war architechas become the subject
of thorough analysis of the degradation or everirdeson of a number of
objects recognized by a great number of histor@rarchitecture as cultural
heritage. On the other hand, it was necessaryaptatie remaining facilities
to the requirements of the modern user. This ireduithe comfort of use, the
changes of functionalities due to new needs as aflthe transformations
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resulting from the fact that the buildings havelt® adapted to meet the
requirements of current safety regulations and eiséandards.

Fig. 1-2. The negating attitude - Katowice Railvi&gtion, designer Waclaw

Klyszewski, George Mokrziski, Eugeniusz Wierzbicki, Waclaw Zalewski, 1959 -

1972, state of 2010 (photo on the left), demolisine2011, the renovation of a part

of the “cone” structure in the “railway station iga” - new shopping centre formed
in place of the railway and bus stations, 2012 {plom the right).

Photos by. R. Nakonieczny.

Fig. 3. The beginning of the demolition
of the Railway Station in Katowice  Scientific Institute in Katowice, designed
(photo by R. Nakonieczny 2010). by Stanistaw Kwéniewicz, 1972.

The most important aspects to be considered inptiogect activities
relating to the objects of the years 1945 to 1989kl include: the formal and
compositional values,  functional and structuralluga, material and
technological values, historical and cultural value

While in the case of protection of cultural hergagne of the first
elements of the assessment is a criterion of ofjifgme of origin related to the
specific cultural context of a particular area)thie case of post-war buildings it
is not perceived as a significant factor, mainle do the seemingly small time
distance separating us from the inception of theyaed objects; hence the lack
of understanding for the use of the term “monumentien the modernist
buildings are referred to. Therefore, when we dehaotection, we often refer
to other elements of the analysis of the work. €ha® mainly the analysis of
the form of the object, which we evaluate in tehstylistic features typical
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for the era, its artistic expression, its locati@miqueness) in the area. The
second element is the composition in relation ® dbject itself but also its
importance in the landscape (individual or compleXhe third element is the
function which we consider not only in terms of @daptability to current
requirements, but we are also looking for innov@gwlutions or the ones which
are characteristic of the period when it was in.uSken we investigate
structural values, relating them primarily to thenstruction of the object
(assessment in terms of a traditional versus inn@atructure when it was
erected).

The material and technological values are consifjén¢er alia, in terms
of the type of the construction technology, buitdimaterials and finishing.
There is an element of authenticity as the valughvimay classify the object
to be protected by the historic  preservatioiiceff While for the assessment
of the object it is important to consider the numiné similar objects
(frequency of occurrence), the originality of appli solutions or its
uniqueness, in the analysis of modernist buildihgsould be considered that
some of them may be based on “typical projectst, they may present a
S|gn|f|cant value for their scarcity.

i
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Flg 5 6. The attltude of the partial acceptanttue Department of C|V|I
Engineering Laboratory, Silesian University of Teclogy. Designed by Professor
T. Teodorowicz-Todorowski (1973), Elevation befared after thermal insulation

in 2012. Its project, completely obliterating thiginmal features of the building,
although obtaining a building permit, the attorioéyhe Academic District, Dr. G.
Nawrot, protested thanks to which the building padially retained some features
characteristic for modernism. Unfortunately, thevakions have lost their original
avant-garde character. Photo by R. Nakonieczny 2012
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Fig. 7-8. The attitude of full acceptance — a spbdll "Spodek" in Katowice, designer
M.Gintowt, M.Krashski, A.Z6rawski, A.Witodarz, W.Zalewski, 1960-1972. At thedeof
March 2011, modernization work was commenced (Eigur the left). The first project w
commissioned by MOSIR and was rejected after ttermantion of the Chamber of
Architects and the provincial authorities who irted to favour projects which would

preserve the historically well-established forntta building. In Figure on the left — the
commence of the work, which resulted in proteststhis case: cladding the exterior
terrace with a layer of polystyrene (!) designethia ,béton brut” aesthetics.
Photo by R. Nakonieczny 2011.

In case of the analysis of historical and cultwralues, we refer to a
number of aspects. An important factor is the ¢refithe facility — it should be
verified how much the designer or the team of desig are significant for the
development of architecture or engineering. In scases, through the thorough
analysis, it is possible to classify the objecaascognized work of architecture,
urban planning, construction and engineering (déimesd foreign literature,
prizes).

The analysis should also include the historical agdhbolic values
(historical events associated with the object ti@iahips with characters that
are important to the culture and social life, thgeot as a symbol in social
terms). Wide possibilities of transformations oguiidations can only be
considered only in relation to objects of littleyificant values in each of
these aspects.

2. FOUR MAJOR MODELS OF ATTITUDE TO THE
ARCHITECTURAL HERITAGE

Professor Andrzej Niezabitowski defines four majavdels of attitude to the

architectural heritage:

1. elimination-arrogance-denial liquidation, destruction, deletion from
memory;

2. ignorance or passive tolerance acceptance of the material existence of
the building;
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3. acceptance (selective or fullpf modernist architecture object;
4. creative continuation —creative development of cultural values of the
architecture of the objects.

Fig. 9-10. The attitude of full acceptance — theathe in Rybnik, designer J.Gottfried,
H.Buszko and A.Franta, (1958-1964). State befockadter modernisation in 2006
designed by J.Wawrzyniak. Full respect for thedmistl value of the object. The
project included the preservation of a number ¢ditiesuch as the floors which
retained their original form (i.e. broken slatedfls) or Marian Rak's fresco adorning

the entrance to the auditorium. Photo by R. Nalazmg.

3. THREATS TO THE MODERNIST ARCHITECTURE

Threats to the modernist architecture of 1945-lif8Ride:

1. Moral ageing — process connected with social changes and teagioal
developments resulting in the fact that property longer meets the
standards of use. This problem comprises adaptatiorthe current legal
requirements.

2. Technical ageing— process of materials and construction technigsdr.
This particularly refers to the problem of low gtyabf materials used in the
construction or materials containing substanceschvhare currently
considered to be harmful (asbestos, slag, cheradditives in fibre boards,
etc.). In the case of experimental solutions, tetdgical shortcomings are
frequently found after several years of exploitatioOften, especially in
relation to the reinforced concrete structureswtieecks resulting from the
lack of technological regime resulted from the dead politically
conditioned.

3. Unprofessional transformation includes reconstruction leading to the loss
of historical value of the object (loss of stylistifeatures, changes
obliterating elements characteristic for stylistactrines ...). This comprises
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project activities based on the ideas of “humaiopadf the object”, “fitting
to context” “aesthetic improvements” “embellishnient

4. ldeological depreciation— object evaluation from the perspective of the
political and ideological conditions in which it wareated.

5. Relativism —the phenomenon of assigning significant ratingsctvlsire not
based on a legitimate subject knowledge, the peecal of Internet entries.

6. Ignorance and denial —assessment through the prism of shallow and
commonly understood "aesthetics”, a lack of undedihg of the
modernism as an artistic direction and its ideaabiassumptions. This
applies not only to the assessments made by peoplerelated to
architecture. Unfortunately, there are frequent esa®f devastation
modernist objects with the approval of historicgaation offic.

7. The legislation, which creates conditions for negative transfornmmatid
objects. This is particularly true for thermal modsations — based on the
Act of 18 December 1998 on the support for thermmaldernisations
(Journal of Laws of 1998, No. 162), which in mangses extremely
adversely affect the condition of the modernistitage. This is due to the
erroneous assumption that the energy balance diuhéing is seen in the
act as a value superior to the cultural valueshefrhodernised object. The
Act imposes audit on the author of a constructioojget, as a mandatory
guideline, which, in the absence of conservationtgmtion, frequently
results in devastation of stylistics and the desigrcts on the edge of ethics
and professionalism.

8. Pauperization — a phenomenon that covers a widetrsppe of problems,
especially subjects relating residential areastf®use of the paper we will
restrict the definition to a process of degradatbmrchitecture in which a
part of an object is transformed by a single ugetenant. In Poland, the
ownership policy favours such activities since #swames the sale of
individual units to their current tenants, and ftegmentation of ownership
and the ignorance of the property managers faveeset procedures. Local
authorities depart lawsuits brought before the tduyr bodies set up to
protect urban spaces (including the municipal efiof the departments of
architecture, urban maintenance ...) referring stades as replacement of
windows which do not follow the original divisions,‘'small”
reconstructions, arbitrariness in the insulatiaipar or detail destruction ...

9. Devastation —a phenomenon that mostly affects abandoned bugding
parks, monuments, sculptures and landscaping.
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Fig. 11-12. The attitude of the creative continoiat- adaptation of an academic
canteen No. 2 in Pszamka Street into Student Cultural Center Mrowisko in
Gliwice. A typical project by prof. T.M&owski and prof. K.Lenartowicz carried out
in the 70s (the second object based on this prigdotated in Liaycka Street in
Gliwice). 2010-2011 - reconstruction of the Culti@antre, according to the design
by prof. J.Witeczek and T.Wagner. The state bef2005) and reconstructed (2011)
' Photo by T. Wagner.

Fig. 13-14. The attitude of creative continuatiotine- reconstruction and extension of
the Department of Organization and Management as&¢eelta Street 32 in Zabrze
(former Military Command Replenishment). The desifithe building sygn.1973
WBP, reconstruction 2006-2011, the authors of tiogept J.Witeczek, G.Nawrot,
T.Wagner. The state before (2005) and reconstry@@H1} .
Photo by T. Wagner.

' Within the rebuilding the function and the spat@rangement were completely
changed. The solid of the original facility was mtained; the interior uncovered, the
formerly covered, interesting reinforced-concratd ateel structure of the building. The
facility won the first prize for “The best publig&ce in Silesian Voivodship (f&dition

of the competition, 2012)”

" The facility was granted an award in “The bestlipuBpace in Silesian Voivodship
(13" edition of the competition)”.
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4. CONCLUSIONS

In several high-profile cases, scientific sociatitiated activities supported by
the social movements brought back positive regualtthe form of either the
protection of cultural values by inscribing thenoim register of monuments, or
changes in the method of carrying out the modetioizaand adaptation
processes, as well as changes of projects to bierimpted. This allows us to
hope that social participation, which is a phenobmeoharacteristic for stable
democracies, has started to grow in Poland.
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WYBRANE ASPEKTY PRAKTYCZNE | METODOLOGICZNE
RENOWACJI | ADAPTACJI OBIEKTOW MODERNISTYCZNYCH
Z LAT POWOJENNYCH NA TERENIE GORNEGGOLASKA

Streszczenie
U progu transformacji gospodarczej w Polsce budynkniesione po 1945 roku

traktowano jako symbole nieakceptowanego ustrojubeddie modernistyczna
architektura XX wieku jest postrzegana jakozmg element spicizny historyczno-
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kulturowej. Tymczasem w ostatnich kilku latach kesk naghcy problem jej ochrony
przed szeregiem zjawisk niekorzystnych, ktére pdmyado zaniku jej istotnych
wartaici, a czsto unicestwienia. Do spektakularnych przyktadovieaya rozbiérka

Dworca Kolejowego w Katowicach z lat 1964-72 i wysmana protestami #aych

srodowisk rekonstrukcja fragmentu historycznej stmok Shd proba okréenia

podstawowych czynnikow pozwadaych okréli¢c metody oceny obiektow
modernistycznych oraz mlbve drogi przeksztalde Jednoczénie naley wskaza

istotne zagrgenia jakie wynikaj zarowno z braku zrozumienia dla koniec@io
ochrony wybranych obiektéw tego okresu, jak i peshdw jakie wynikaj z obecnie
obowiazujacego ustawodawstwa.
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PROBLEMS OF RESTORATION OF WINDOW FRAMES
IN THE 19™ CENTURY INDUSTRIAL FACILITIES
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The introduction to the historical window frames imdustrial facilities presents the
historical background. The issue will be discussedthe example of 19 century
industrial facilities, as well as in the contexttbé solutions applied in other European
countries. The characteristic of a standard factangdow is presented on the basis of a
typological analysis. The evaluation of the valoésistorical metal windows is the key
point for the issue if and how original historieghdow frames should be protected. The
importance of window frames for the recognitionao§iven historical monument as an
industrial facility should be raised in the firsistance. It is also important for the local
identity. The degradation of the windows and timeimerous drawbacks counteract their
aesthetic and technical values. The paper disciissa®ain conservatory issues related
to historical metal windows as well as the postiefl of treating them in light of
adaptations of post-industrial buildings and thquimements of the current building
standards. The methods of the repair and protectiarchitectural metal elements or
their replacement into new ones will be discussethe example of solutions applied in
buildings adapted to new functions, in Lodz. Theegyaalso presents windows with
historical references available on the market.

Keywords: window frames, post-industrial objectedk (L6d), postindustrial
heritage, window maintenance.

1. HISTORICAL BACKGROUND

The origins of window frames in Europe date backtaieval metalsmith craft,
when simple, unopenable window frames, filled vethined glass, were forged.
Extremely expensive metal windows were applied amliemples or residences

" Corresponding author. E-mail: bartosz.walczak@jz.jol
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of distinguished people until the sixteenth centwren the window frames
began to be used also in secular buildings.

In the eighteenth century, with the industrial refon, iron processing
moved from forges to factories, where iron begabdacast in identical forms
and controlled conditions. It enabled manufactutersast stylised products in a
variety of forms. They started to cast arched-stiagred slim frames with T-
shaped sash bars which were then glazed. Glassssheees then fitted and
sealed with putty In this period, however, only the window wingsre/@sually
metal, the frames, into which the windows were eaided, still remained
wooden.

In the second half of the eighteenth century, metatiow frames with a
universal appearance began to be used in many tgpdwuildings, from
residential, through industrial (factories and vneses) to public utility
buildings and representative buildiAgon was desirable for its fire resistance
(important in factories and plants experiencingjfient fires), as well as its
strength, providing security in places like faotsri insane asylums or
orphanages.

The use of window frames did not become commonh& tnited
Kingdom until the turn of the eighteenth and nieath centuries. It was
possible thanks to the rolling technology derivieshf the metal industry, which
in turn, enabled the mass production of windows kwiered their prices,
which meant that they could compete with timberdeins’.

The success of window frames was due to the chedgast production
and standardization. In addition, they were eadyansport and the production
process enabled performing a wide variety of lightms that resulted in
brighter and better-ventilated interiors. Durahianfes allow the use of large
glazing, and combinations of multiple windows, whimompletely changed the
style of buildings designed in the early twentiegmtury and later. Window
frames of inconsiderable thickness were crucial ifger alia, Art Nouveau and
modernist architectural styles. The popularity wfesframed windows did not

' The development in technology allowed architeztexperiment — in 1750 James
James Gibbs palced copper windows in the towndfiaNarrington, and John Carr
applied iron window frames in Wentworth Woodhouseé orkshire.

2 The first fire resistant factory ( Williama Strsttotton factory in Derby, 1792) had
iron window frams.

®The 19 century was rich in discoveries and improvememisan processing. Yet in
1820, metal windows were applied in housing comsimn. In 1856 Sir Henry Bessemer
elaborated the first industrial method of steelduation. Great Britain was then the
world leader steel producer. Steel started to Imenoonly applied in construction
industry in all Europe.
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decrease until the 70s of the twentieth centuryerwit was superseded by
frames made of aluminium, which is cheaper and doésust.

2. TYPOLOGY OF WINDOW FRAMES ON AN
EXAMPLE/BASIS OF THE NINETEENTH-CENTURY
INDUSTRIAL BUILDINGS IN+OD Z

The present work examines steel windows in indaistouildings in £06d,
produced between the mid-nineteenth century ur@d5] in terms of their
typology. Factories built in td&din this period were similar to industrial
facilities built in other European countries innter of technological, functional
and structural conditions. For the analogy in thendew production, the
discussed solutions may be regarded as universal.

The appliances and machines used in spinning rgéiserated large
amounts of heat, so the problem of thermal insmtatf windows was not
considered. The overall temperature in the facarg was high enough, not
mentioning the fact that the working conditions eveeither regulated by any
norms nor supervised. On the other hand, the fadtthe windows were not
hermetic even provided natural ventilation of rooms

- A—
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Fig. 1. Original WidOWS in Schebler's plant tte reains of accumulated cotton
threads. Photo by W. \Bfiewska

The characteristics of typical window frames irctéaies in £6d:
1. round-top windows (regular arches) on the grouadrfl
2. segmented round-top windows (segmented archesgr tipors,
3. frames with small divisions and proportions of atieal rectangle
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Fig. 2. An example of a typical facade of a texfdetory in Lodz. Author: A. Kurzac.

Characteristic features of the factory windows frtm late nineteenth

and early twentieth centuries were determined by thanufacturers’ main
requirements, i.e.: minimum costs and fast paamo$étruction.

The shape of window framed.he windows were usually round-topped with
a full arch (on the ground floor) or segmented gjah upper floors). The
windows constituted 30% of the surface of the diewa Later, they took a
rectangular shape and their surface became greater.

Fitting a frame into a wallA frame was fitted into the wall at the stage
when the wall was being erected which resultedchn fact that it is now
very difficult to dismantle it without damaging leér the wall or a part of
the frame.

Technology and materialsPrefabricated steel profiles replaced the
woodwork and cast iron frames due to low productiosts, lightness and
durability while maintaining small cross-sectiopabfiles.

The typical thicknesses of the elemeriise external frame of the thickness
of about 4 cm, is often completely hidden in thdlwBhe sash bars, both
lateral and vertical are made of app. 2-cm-thickh@ped profiles.

The sizes of glas3Vindow frames were divided into smaller fields whic
were then glazed with small-size glass sheets. dist of even a large
number of small glass-sheets was not high in mattd large glass sheets.
Moreover, if the window was broken, its exchange waither difficult nor
costs consumirfg

Ways of opening the window3he elaboration of a window with a system
for window opening had always been difficult. THere, only a single
partition of a window was openable. Typically, atdiional smaller frame

* Most typical sizes of glazing in Lodz factoriesge from 17x21 and 18x23 (Tabacco
Company Tytoniowy), through 19x25 (OFF Piotrkowska)20x35 cm (Art Center).
Galzings larger than 50x55/ 60 prove that the framere replaced in the post-war
period.
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or joints were installed in a large window frameyieh served as a system
for window opening. Sometimes, the window was segplvith a hinged
wooden frame.

The advantages of industrial metal windows inclugecharily those that
conditioned their common and universal use in theeteenth and twentieth
centuries. Frames were cheap and easily fabricatedulk quantities. In
addition, they could be produced in a wide varigftyorms. Frames were light
and thus easy to transport. Frames with small plidd divisions enabled
production of very large windows which resulted bright, well-ventilated
interiors.

Among the most serious drawbacks of the historitaineindows include
their noncompliance with modern standards of théimsulation. Old frames
are not moisture-resistant, so in winter they weogered with ice since the
interiors were not heatédWhen neglected, the windows may be subject to
various types of damage, including::

* corrosion,

* mechanical and structural damages: warps, distwai

» defects or cracks, destroyed joining elements,

» (glazing and putty cavities,

» excessive multiple painting, peeling and loss @ticw (paint),

» defects in the window joinery (broken hinges, hasjll

» destabilization of window fittings in the wall.

Fig. 3. Various types of hinged frames used in gtdal windows. From left: Scheibler's
factory, Kretschmer's spinning factory, Geyer'svimgfactory. Photo by A. Kurzac

® In the case of cast iron, the cast may be fauwlgytd the imperfections of the
production process. The excessive fragility ofélEments may result from the excessive
amounts of phosphor in the iron or excessive cgadiithe cast elements.



158 Bartosz Walczak, Anna Kurzac

3. THE MAIN PROBLEMS OF HISTORIC METAL WINDOWS
PRESERVATION

The protection of the elements of historic building an obvious and basic
assumption of conservation etc. Windows carry thetadon historical
technologies, craftsmanship, materials, etc. Inosegted property, in which the
appearance of windows indicates its character, evinftames determine the
style of the building and shape the climate of hbthfacade of the building and
of its interiors. Thus, the windows themselves nhey considered to be of
historic value. The change of old windows has adeamable impact on the
change of the image of the building.

The windows are elements which are particularly newhble to
destruction and ill-treatment. They are easy torémoved and commonly
believed to be impossible to be properly repaifiddls, this view results in the
historic windows end up massively in landfills. Wiha building is adapted to
the new functions, it is usually expected to méet new standards of thermal
and acoustic insulation - the fate of existing vawd almost in advance is
doomed.

=

Fig. 4. An example of a building where an uncomgkeplacement of window
frames led to the complete loss of the originathatics. Photo A. Kurzac
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4.1. Selected renovation and adaptation proceduremnnected with
original window frames on the examples of their usges in Lod.

1. Preserving the original frame. Repair, seal ang@rexploitation.
» Karol Scheibler's factory tddArt Center
» Adolf Kebsz's factory of knitted materials, Old SegvClub
» Franciszek Ramisch's factory complex, OFF Piotrlkaws
2. Preserving the window exterior, the installation dbuble glazing or
mounting a composite window from the inside.
* Ludwik Geyer's “Biata Fabryka”, Museum of Textilegng B
3. Removing the original frames from walls and leavihgm as a witness on
the property area.
* Ludwik Geyer's “Biata Fabryka”, Museum of Textileging D
» Franciszek Schweikert's factory, tdniversity of Technology, building
of WTIMS
4. The replacement of a whole window — restored with tise of modern
technologies
» |. K. Poznanski's Spinning, Andel's Hotel,
» Eitingon's Factory, Office Center,
» Muehle brothers' Spinning, offices and corporatdagarters,
» Jbzef Balle's Factory, the seat of Gazeta Wyborcza.
5. The replacement of a whole window — forms of newdeiws are inspired by
historical solutions:
* Franciszek Schweikert's Factory, ¥zddniversity of Technology,
building of WTIMS
» Edward Bormann's factory of silk and woollen glgv&snit
» Adolf Dauby's factory, Synergia Business Centre
» Karol Steinert's factory, Milionowa Residence
The most appropriate procedure is, of course, nyrreyclical
maintenance of the original frames. The authertaracter and the integrity of
a building are preserved and the owner of the héstb building avoids
expenses on window replacement. In the case didhptation of the building,
it is unfortunately the least common procedure, allguunderstood as a
temporary measure taken before the proper windplacement, due to the lack
of funds. So, it is advisable to analyse the reabspbilities of repair,
strengthening and sealing the original frames.
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4.2. Methods of repair of metal window elements

Metal windows may be renovatéd situ — in a building site, or in a workshop
after they have been removed from walls. Unfortelyatit is often too
dangerous or even impossible due to their tiglichthent to the wall.

In the considered case, in Lodz factories, the wainof frames involved
partial demolition of walls (without damaging tharhes),

The renewal of ungalvanized metal window frameen(iriron cast or
steel) involves the removal of old paint and rumtd then the appropriate
protection of their elements. There are nhumeroasnigues for removing rust
and the top layer of paint. From the simplest ahdapest methods, such as
hand scraping and chipping or brushing the surface more advanced and
more precise methods of removing rust and paimf) ss: rust removal by acid
etching, blasting (sandblasting), cleaning with -axgtylene flame or propane-
oxygen (in the case of wrought iron), to the exgfeaof a part of a frame. In the
latter case, the rusted part is cut out and therfrdme is complemented with
elements made of the same material which are w¢ijed

4.3. Techniques for sealing windows

One of the best and least invasive ways to acheyeer thermal efficiency of
windows in old buildings is to install the sealidtavailable in several forms,
each of which has a different effect.

Some are simple joint fillers applied as masticf@am. Other forms
provide the isolation through convenient, ready-enadnstructions, which are
so versatile that they can be adapted to any tiypenalow. Cheap products “do
it yourself” products survive ten years, while thosf better quality at least
twenty years. Good seal should not only insulaté &so be durable and
present some aesthetic values. Professionals may benovate and
simultaneously seal the window providing good vdiolemoney services. The
investment will bring fast returns thanks to thergy savings, thermal comfort
and the exclusion of noise and dust [10].

4.4. |Installation of an additional glass sheet or aomposite window

The original window may be lefin situ, even if its technical condition
forecloses its repair, through preserving an esllemnindow and the installation
of an additional internal division. If the windowrsived to the present day in
good condition, it is even better, because we vecaidouble protection from
the weather.
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Fig. 5. Example of the installation of an additibwindow. Ludwig Geyer's “Biata
Fabryka” (now Central Museum of Textiles), £ddPhoto by A. Kurzac.

There is a possibility of supplying the window witldditional glazing
along the perimeter of the window wings or doublthg number of wings, or
finally, the installation of the additional glazirf the whole window opening
from the inside or also providing an additional onporary window. In many
cases, introducing an additional glass sheet idemm workable, and much
more appropriate alternative to the installatiorclosed double-glazed units. It
may be removed, allowing the original window to gte normally. It also
solves the problem of heat losses and air streassing through the leakage at
the edges of the glass. Unfortunately, an additighess sheet is not a popular
option in Poland. The installation of an additiog&dss is merely an auxiliary,
which may not be sufficient when the original wimd@s in poor condition, but
if connected with the renovation and repair, theuts may be surprisingly
good.
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4.5. Replacement of windows

Preservation and restoration of historic elementsikel always be considered in
the first place as the best option of conduct. tofmately, in many cases, the
metalwork is so destroyed that it is not possibldo¢ repaired or maintained
effectively. It also should not be assumed in adeathat each window proves
the rank and aesthetics of the object, and thus doehave to be protected at
all costs.

When replacing the windows with new ones, there auenerous
problems which need to be resolved: low stiffnekprofiles, which, with a
considerable height of the window, imposes the obeonsiderably thick
elements, the limited ways of window openings, rot mention the
inconsideration of such details as glazing, fiximghandles.

While deciding on the window replacement, best tsahg need to be
applied that combine modern design with historimkkd Manufacturers' offer is
really wide, but only single products are closdistorical aesthetics. It should
be emphasized that windows made of super-slim Ipsofind with the frame
splits referring to solutions used in the late teeath and early twentieth
century (multiple columns and beams) are in scabegy a few manufacturers
make the effort to elaborate individual solutioagared to a specific historical
object. And only one company has assembly linesgded purposefully for
historic buildings. While, in most cases, the staddechnologies are used for
aluminium windows and their adjustment is limited @nly, more or less
successful, decorating the windows with profilegkton glass.

4. CONCLUSIONS

Typological features of Lodz factories (includingnadest articulation of walls
and a large share of windows in the facade surfaa®e the window frames
play an important role for the image of the indiastneritage and identity of the
town. Adapting buildings to new functions implidetnecessity to adapt them
to modern needs, which usually leads to the repiaocé of windows. Even
when the divisions and style of old windows are ntaned, the original
historic substance is irretrievably lost, deprivthgm of the authenticity and the
reduction of the educational value of the objetterefore, any effort should be
made to increase the awareness of the value afrisistindows, as well as the
ways of their protection and preservation. At tlzene time, the increasing
number of manufacturers is producing windows wrdaoh very similar to their
original forms.
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PROBLEMATYKA KONSERWATORSKASLUSARKI OKIENNEJ W XIX
WIECZNYCH OBIEKTACH PRZEMYStOWYCH NA PRZYKLADZIE £t®ZI

Streszczenie

Wstepem do omowienia problematyki historyczridyisarki okiennej w architekturze
przemystowej jest osadzenie w kongeik historycznym. Zagadnienie zostanie
omowione na przyktadzie t6dzkich okien w XIX-wiegzih budynkach przemystowych,
jak rowniez w kontelécie rozwhzan wyskpujacych w innych krajach europejskich.
Charakterystyka standardowego okna fabrycznegosia@na jest w oparciu o analiz
typologiczry. Ocena walorow metalowych okien historycznych mstktem wyjcia dla
zagadnienia czy i dlaczego najechront oryginalry slusarle okienry. W pierwszej
kolejndéci podnigé¢ nalezry kwestk wptywu slusarki okiennej na identyfikagjzabytku
jako obiektu poprzemystowego, jak rowhienaczenie dla tsamdci lokalnej. Zaletom
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estetycznym i technicznym przeciwstawiajie usterki i degradacja okien. W artykule
zostam omowione gtébwne problemy konserwatorskie dodgez metalowych okien
historycznych oraz nidiwosci postpowania z nimi wswietle adaptacji budynkow
postindustrialnych oraz konieczimd spetniania wspoiczesnych norm budowlanych.
Sposoby ochrony i naprawy metalowych elementéwitaktonicznych hdz mazliwosci
wymiany okien na nowe zostaemowione w oparciu o przegl tédzkich rozwazan w
budynkach adaptowanych na nowe funkcje oraz praedkshie dosipnych obecnie na
rynku ofert okien historyzagych.
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SOBIESK| PALACE IN LUBLIN AFTER THE ASSESSMENT
OF THE EXISTING CONDITION. RESTORATION AND
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The Palace, situated in Bernafidiga Street in Lublin, has a checkered history wais,
among others, mentioned in the vetting in 1661ntitewas the Sobieski family's
property for about 100 years. In the subsequenbgr its owners changed several
times, and the object itself was repeatedly reb8ilbce 1959, it has been used by the
Technical University of Lublin. Because of the alairg state of the palace buildings —
after carrying out the necessary research and tsgera multi-disciplinary restoration
and modernisation project has been elaboratedthteigwith the proposition for the EU
financed grant from the Operational Program “Depeient of Eastern Poland”. The
paper presents the analysis of the existing sfatteegpalace, and also the modernisation
project. The new EU programme “Town RestorationgPaoime 2014-2020" opens the
opportunity to implement this project after thedtianal correction.

Keywords: Sobieski Palace in Lublin, the Technldalversity of Lublin,
place identity, modernisation of a historic builglin

1. NTRODUCTION

The complex of the Sobieski Palace is situatedémBrdyiska Street in Lublin,
in Zmgrod district, in the town centre. It consistsebéven objects: a palace
building, two outbuildings, two guardhouses, siusehold buildings and two
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courtyards. It is situated in the proximity of theewery building (Bernardiyska
15) and the modernised object located at Bermfestcy 11.

The palace itself has a checkered history — iténipérgs are unknown, it
was mentioned in J. Braun's works ,Civitates orb@rarum”, 1617. The
vetting, in 1661, contains the record that the galbelonged to the Sobieski
family, and it continues to be their property forother one hundred years. In
the subsequent periods, its owners changed mamg t{the Radziwilt family,
the Brzeinski family, the Stachodaski family and others)., and the object itself
fulfilled various functions — it housed among otharmill and a gymnasium for
girls. The Palace was rebuilt repeated numbemuddi Its present appearance is
due to the expansion of the project in 1884 by Btadarzynski, when it was
converted for residential purposes, raised by twor§, the interior decorated
with stucco, and the whole was given an eclecti&.lo

In 1945, the Palace was taken over by the TreaSince 1959, it has
been used by the Higher Engineering School, lateanstormed into the
Technical University of Lublin [3]. Currently, theourses for students of
Architecture and Urban Planning are held there.

Nowadays, the objects of the Palace complex a@nialarmingly poor
technical condition. Due to this fact, the decisidiits urgent modernisation has
been made. After performing the research and esper necessary since the
object is inscribed into the register of historiomaments — a multi-disciplinary
project of its restoration and modernisation haanbgrepared, together with the
proposition for a financial grant from the Operaab Programme
“Development of Eastern Poland”.

2. THE ANALYSISOF THE CURRENT CONDITION

2.1. General Condition

The palace consists of three parts: an eight-sttoeser, tapered upwardly
(elliptic shape — 1188 x 1168 cm at the base, 9846<cm at the finial), a four-
storey right wing (with the attic and a basemenssing), and a four-storey left
wing.

After the restoration works, in 1884, the palacénga its eclectic
appearance which preserved till today. The recdavadon works were
performed in 1986, since than no repairs have hmmried out, hence the
condition of the elevation is critical — numerousaks are visible as well as
plaster losses (or its complete lack, as in the cdsiorth elevation), moisture,
stains from leaking flashings. The elevation alesgs a threat to users due to
the fragments of the plaster which break away. Thwgas necessary to build a
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provisional canopy over the entrance protectingirsfjaa possible threat.
Also, window frames (box windows) and the doors imrédad shape - clear
distortions and leakage are visible.

==

Fig. 1. A general view of the Palace — the curoemd
Fig. 2. Close-up of the tower (2008). Photo bwdana.

Inside, there are conspicuous cracks and delaramadf walls, salt
efflorescence, poor flooring and joinery. Also, Iding equipment does not
meet the requirements of a modern educationalitiacilthere are no special
rooms, adequate facilities, and facilities for geopith disabilities.

The structural condition also leaves much to béreésdue to the cracks,
subsidence, humidity and biological pests.

The two outbuildings, only one of which is currgntlsed, are also in
critical condition and require a thorough, comprediee renovation.

2.2. Structural issues

The tower has six floors above the ground and taaerground floors, whereas
the wings - three floors above the ground and arhast.

The foundations are made of full ceramic bricksliore mortar (tower)
and limestone (wings). They are in an unsatisfgatondition due to moisture,
corrosion of the ceramic and limestone materidig, lack of isolation and
shallow foundation (in extreme cases, above thzeficoil zone). They require
a complex analysis, and then concrete foundatieus¢o be performed of the
widths adjusted to the designed loads after thenstcuction.

The walls in the cellar - to the height of abouD1@n - are made of
ceramic bricks on lime mortar, and above that heigbf limestone on lime
mortar. The basement walls are made of — limestatiebrick insertions. The
construction walls on the remaining floors are matiéimestone (rocks) and
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ceramic bricks. Partition walls - built of ceranbcicks or timber. The walls
above the ground preserved fairly well. At presingly pose no threat to the
safety of the building, but they need to be rest@ed reinforced.

There are numerous reasons for the cracks anddsmgos of the walls
and foundation. The historic background may be icemsd as one of them (a
heterogeneous structure, the lack of expansions)iAlso, various foundation
levels of walls, shallow foundation, as well as were loading of the subsoil
contributed to the mentioned damages.

Arch vaults made of ceramic bricks survived in besement, there are
also the Klein ceilings and wooden ones. The agulitvus in a good shape, and
after restoration it can be maintained. The Klegiiegs over the basements
need to be cleaned out of corrosion, covered witieah and re-plastered. The
beams need to be strengthened in parts where teeywar 5.0 m long. Wooden
ceilings over the ground floor the first floor dotrdemonstrate any corrosion.
The ceilings are possible to be renovated and adaput some of the beams
need to be strengthened, the wood needs to be gmgiexl with non-
combustible materials, the floors need to be pteteboth from the bottom and
the top with a material of 60-minute fire-resistan€eilings over the second
floor and the higher ones must be replaced duenmsion damages, abnormal
deflection as well as fungi and insects damages.

The building is covered with a gable roof, withadter-purlin strap with
columns and struts, and a conical roof of the towée roof truss is severely
damaged by pests and should be totally replacedfiri®p- galvanized straight
seam - is heavily corroded (on tower - 95%, onvilgs - 50%), also should be
replaced.

In the tower, there are two staircases: an eigiurfistaircase (double-
flight masonry stairs in the cellar; single-fligihtooden - in the basement;
masonry winder stairs with wooden steps in the neimg parts) and a three-
floor staircase (double-flight, wooden flights astéps). Both staircases do not
meet the technical requirements for utility objeeisiong others fire-resistance
requirements, the landing sizes, the height ofréiile Thus, posing threat to the
users, they need to be rebuilt.

A significant problem is the building moisture andmidity. According
to the investigation carried out by Aquapol in 20, the degree of the
humidity of the whole complex should be classifesl very humid, wet and
very wet. The moisture limit of the external waleges from 180 to 240 cm
above the ground level, which describes the camditif all the walls in the
cellars, basements, and the first floor (to thestowe limits) as very humid, wet
or very wet. The external walls are not insulataastthe walls absorb capillary
moisture to the hight of 2.4 meters above the ajaground.
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Fig. 3. Lintel with a visible crack exposing thénfercing steel,  floor (tower) [4].
Fig. 4. Dig A-9 from the courtyard. Visible stonalcorroded surface,
with losses of stone and corroded mortar, no inisuid4].

2.3. Biological issues

Unfortunately, the issues connected with the pomddion of the structure and
elevation is not the only ones. Also, the occureeoicfungusSerpula lacrymans
was observed. The fungus belongs to the first greupost harmful for the
wooden parts of the building, which are losing vitignd strength (crumble in
your fingers). It also destroys the walls and gestnd creates an unfavourable
microclimate (due to odours). It was found in tlzemples obtained from the
ceiling over the %'in the attic, and on thé"#loor in the ceiling of the tower.

The next problem is the insects: the common furaitbeetle(Anobium
punctatum)and the house longhorn beefldylotrupes bajulus)The common
furniture beetle was found in the samples obtain@u the elements of the roof
truss (among others: rafters, pillars, attialls). It mechanically destroys wood
by drilling a number of sidewalks during the laryariod (3-4 years). The
house longhorn beetle was found in the roof trues the second floor in the
joists in the attics. The most serious damagesrananider elements of the roof
truss. They are impossible to be restored — thest el replaced.

24. Thesummary of the analysis

The Palace building is in an alarmingly poor techhicondition. It poses a
threat to its users — students and workers. Leng-tnegligence in the
maintenance and the lack of repairs (or their iingeht accuracy) made the
condition of the palace leaves much to be desimt in terms of structure
(cracking, corrosion) and appearance (destroyedtdts). In order to continue
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to use it, thorough and comprehensive renovatiorksvonust be carried out,
which would include: the structure and elevationieiior finishing, as well as
adjusting the object to the current standards fpliegaamong universities (like
specialised workshops, drawing and design rooras), @ind also adapting it for
people with disabilities (suitable toilets, passargts, wider doors, etc.).

In view of these findings, it was decided to elatera project of the
palace restoration and modernization together wigitoposal submitted to EU
funds for a grant from the Operational Programmevi&opment of Eastern
Poland”. The project involved a comprehensive moidation of the building
and its adaptation to the current needs, while imgedll the conservation
requirements of and the respect for its historloea

3. RESTORATION AND MODERNISATION OF THE OBJECT

Multiple modification of the complex resulted iretpreservation of only minor
historical fragments (i.e. parts of stone wallghe& basements and the elevation
design) — hence the project pays particular atiento their protection and
exhibition, while having a relatively great amowitfreedom in adapting the
rest of the building.

The proposed solution was an interference withatghntroduction of a
new program in an existing complex of historic dinifys, preventing further
destruction and degradation.

The project assumed a conversion of the existinigp tmailding and two
collateral outbuildings, while merging the spaceotiygh the addition of new
objects (connectors). The formal assumption to abgect shaping was to
preserve all important elements, due to their cvagi®n values, in the existent
building, and simultaneously supplementing thedog with new elements. To
exhibit the architectural form and the rich ornataéion of historic buildings,
all new buildings have a very simple and modeshitacture with modern
details; therefore, a passage between the exigtiniguildings and the main
building was designed in a form of a plane of gleg=ade, divisions of which
refer to the levels of the existing cornices. Audially, the application of these
passages between the existing objects clearly Weghe axis of symmetry,
emphasizing the dialogue between the past andrésept.
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Fig. 5, 6. Visualizations of the modernization gaijof the Sobieski Palace: general
view, courtyard. Computer imaging — prof. A. Geggeeam (after the project
implementation).

The mentioned above passages are just the mosgstitey new elements
together with the car parks and the auditorium Wwhi€ submerged on an
earthwork ground (on the escarpment opposite toetiteance courtyard), in
order not to destroy the proportions of the el@ratf the main building. A
sloping, concrete wall which hides the new facadéers to the existing
escarpment and constitutes a kind of base forigtertt building of the palace.
Covering the walls with evergreen vines will makéuse with the current green
slope, making the auditorium — of significant ovledamensions — “disappear”
visually.

The form of architecture of the designed interiorlves exhibiting the
existing structure of the walls and ceilings aelevbelow the ground floor.

The project envisages the improvement of the enwient of Lublin
downtown by replacing the existing coal boiler wahmodern automatic gas
heating or join the complex to the urban heatingwoek. New modern
communication solutions (glass passages, passéifigerwide corridors to
ensure accessibility for people with disabilitieg)l be introduced. The “green
roof’ solutions, designed over the garage and atidin, will increase the
biologically active space.

The modernized palace will include comfortable repmean's offices,
staff rooms and a drawing room, and a staircastheéntower (suitable for
students' work exhibitions). The main building @nected to the auditory and
the car park, located on levels -1 and -2. Theuldimgs are planned to house:
a multimedia library, digital media laboratory, ¢mbtories, archives and rooms
for scientific and research work. Apart from stases, also toilets have been
located in the passages (including toilets for peapth disabilities); placing
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them in the newly built passages will make it pblesito design them better,
thus improving users' comfort.
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Fig. 7. The cross section of the corpus of the deateith the designed double-floor
auditorium, the view of the passage and outbuildiige concept - a group
of employees led by arch. Jan Wrana.

Thanks to the modernization project, the palace ¢mtome a
comfortable place for both learning and work, atgbaas the potential to
become an important place in the city centre oflioub

4. NEW-OLD STRUCTURE

The modernization project includes all the remadkstained in the construction
expertise. Foundations have been strengthenechanthied, ceilings have been
either replaced or strengthened, and window and eamdwork has been
replaced completely. All the additions to or reglment of the structure
elements are designed as made of raw concrete.

All new floors designed for above-ground floorstloé main building will
have a reinforced concrete panelled structure, nohdaw concrete. Thus, all
the existing building threads will be possible tdibit in relation to the new
fragments, emphasising the vivid contrast old-new.

Also the roofing and the truss are planned to lptaced totally. The
tower, as the most distinctive element of the solids decided to be covered
with a glass ceiling, which will light the main stase perfectly. Large sheets
of tempered glass are used for glazing the doonioge and partitions, in order
to make the impression of space.

The project distinctly differentiates between tleavrand the old tissues,
paying particular attention to the respect of histelements.
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5. CONCLUSIONS

The building is currently in poor condition, buillshalf of it is in use. It is
necessary to protect the palace, since the buildenginscribed on the register
of monuments years ago - as an important parteo€émtre of Lublin.

The complete construction project of the reconsibac and
modernization of the palace has been submittedh& &uthorities of the
University and is waiting to be implemented. Howe\tee further preparatory
action has been stopped because of legal problemse(ship issues). In
passage with the construction of a new buildingtifier faculty of Architecture
and Urban Planning, the proposed primary functi@eds to be changed.
Financing the modernization of the Palace fromEkks new program “Urban
revitalization 2014-2020" seems to be the chance the project to be
implemented. Additionally, this could be supplensehivith transforming the
palace into an integrative centre of science adéhkbgue of the multicultural
Borderland. This would undoubtedly be an intergspoint on the cultural map
of Lublin and a chance for the Palace to recei\g@=aond life".
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PALAC SOBIESKICH W LUBLINIE PO OCENIE STANU ISTNIRAICEGO.
PROJEKT REWALORYZACJI | MODERNIZACJI OBIEKTU

Streszczenie

Potazny przy ul. Bernardskiej w Lublinie patac ma burzliahistori - wzmiankowany
zostat m.in. w lustracji z 1661 roku; po jego rodbwie pozostawat wiashocia
Sobieskich przez ok. 100 lat. W kolejnych okresarksto zamieniali € jego
wihasciciele, a sam obiekt byt wielokrotnie przebudowywamiecit sig w nim migdzy
innymi miyn oraz gimnazjunrenskie. Od roku 1959 aytkowany jest przez obegn
Politechnile Lubelsk. Z powodu alarmacego stanu technicznego obiektéw zespotu
patacowego - po dokonaniu koniecznych kadakspertyz - przygotowany zostat
wielobrarrowy projekt rewaloryzacji i modernizacji z wnioskie o dofinansowanie
z Programu Operacyjnego ,Rozwdj Polski Wschodnief® niniejszym artykule
przedstawiono anakz stanu istnigjcego patacu, a tak opisano projekt jego
modernizacji. SzczegGnuwag; poswigcono poiczeniu zabytkowej tkanki z nowymi
elementami, takimi jak przeszkloneictniki czy aula, gdy nadrzdnym celem
projektantéw byto uszanowanie iwyeksponowanie ieginej, zabytkowej formy
(projekt uzyskat pozytywn opinic Wojewodzkiego Konserwatora Zabytkéw
w Lublinie). Nowy program unijny ,Rewitalizacja nsth 2014-2020 stwarza szars
realizacji tego projektu, po korekcie funkciji.
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