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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.
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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].
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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.
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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.
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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.

| F 7 o, 2l i '
o S oy B = T SR W I S B YRR | =11 o, g My
B e e |1 E L O ool ME T
[ gE=—e | =g o i U o 1id it : 24l . B
= 5 » i He | T == 22 gui giam
& 5 i b o | e ; 1 IS
. . = % o §is . A a
) e Building B 1 ey Building C e Build ]|
1 !AL; T ] T 1 i il i T i P DS, .'/l
! i tmaii | | el o | i e i o ) gl 7S
-1 - e Mo | e || 1 it (= i B a2l i
o - Hopet H T s i | un é FE B : -"“\. “‘ Y&
: 5 T 0 TidN 114 fif 44 uu*-%ge“u
d SR R | PR S

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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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



16 Tomasz Blaszczyniski, Przemystaw Wielentejezyk,
Maciej Btaszczyniski, Filip Pijanowski

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.






