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Abstract

Properly executed renovation and adaptation ofadeglisted property not only ensures
its constructional safety, but may also highligie tbject’s historical value. Taking into
consideration various factors, such as divergerfceterests, or technical and legal
determinants, it is safe to say that the renovadimhadaptation of grade listed properties
for new purposes is a complex process. The autbbrthe paper wish to discuss
the problem of renovation based on selected priggertwith special regard
to constructional solutions for foundations. Thegemted examples will illustrate the
issue of foundation enhancements resulting fromatti@ptation of buildings for new
purposes. Through individual constructional solsiosuch as jet grouting, it was
possible to ensure the stability of degraded pt@serand safe transfer of increased
values of usage load.

Keywords renovation, adaptation of grade listed propertiéscade houses,
reinforcement of foundations, jet grouting

1. INTRODUCTION

Adapting historical monuments to serve a new fumctis a common
phenomenon nowadays. With the exception of saariddibgs, a large part of
historical buildings have lost their original furmts, thus many renovation
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works currently carried out on such buildings ammrected with adaptive
intervention. Properly carried out renovation armthmion of a historical
building ought to ensure the safety of its congtamcand, at the same time, be
carried out in such a way that emphasizes its hgsto form and value.
The authors of the work hope to discuss the probland aspects connected
with the renovation of selected grade listed pridperwith particular attention
given to constructional solutions for foundations.

2. EXAMPLES OF REINFORCING FOUNDATIONS
OF ADAPTED HISTORICAL BUILDINGS

2.1. Arcade house in Gdask Orunia

An example of a project involving works connectedthwreinforcing
the foundation is the renovation of an arcade housesdaisk Orunia.
The building was constructed in 1800, and originatrved as a workshop and
forge; in the XX century, it was converted intoesidential dwelling. In 2012,
works which aimed to completely renovate the buagdas well as adapt it to
serve a new function were assumed [1]. The exidimak-stone foundations of
the building were found to be in a satisfactoryhtecal condition, and required
only moisture protection. However, due to the idtrction of new construction
elements and changes in static and service loadastnecessary to construct
new foundations. Favorable subsurface and groumiwednditions made
it possible to construct direct foundations in foem of reinforced concrete
strips. The works were carried out using the metbfoetinforcing in segments,
after first loading and supporting the constructioh the building along
the foundations.

2.2. Arcade house in Marynowy

A similar solution (in the form of introducing a wedirect foundation) was
applied during the renovation of a XIX-century atedouse in Marynowy. One
of the assumptions of the renovation project f@ tilding was maintaining
the original spatial layout of the rooms while allng them to be used for
residential and public utility purposes. Due to Hicipated higher values of
service loads and bad technical condition of theade construction, it was
necessary to reinforce it. Upon analyzing the soilditions and carrying out
static-strength calculations for the constructibthe house, it was decided that
a foundation in the form of reinforced concretépstiwill be made beneath the
construction of the destabilized arcade. A stoedeptal was placed on the
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foundation structure, on which the repaired andfoeeced load-bearing posts of
the arcade were placed.

Fig. 1. Forge building after completion of constio-conservation work

2.3. Dwor Miyniska in Gdansk

A different constructional solution for foundationsas accepted during
the course of renovating and adapting the Miynigleaor building in Gdask,
the construction of which dates back to 1779. Qer years, this building
served a residential function; in 1813, it burntwdo and was rebuilt
in a classicistic style in 1820. Mityniska Manordued World War Il in good
condition and was divided into dwellings. In thes{Gt was placed under the
charge of a conservator; however, over the coufséne, it was largely
destroyed and its structure damaged. In 1998, tlielihg was subjected to
major renovation and added onto [5].

Before assuming works it was established that thikling is placed on brick
foundation walls 60 cm in width, without strip fang. The depth of the
foundation ranged from 20 to 90 cm beneath thetiagi®asement floor, in the
backfill layer.
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Fig. 2. Arcade house in Marynowy upon completiomwifding-conservation works

The foundations were in a bad technical condit@npoor soil, which resulted
in the cracking of the foundation walls and sigrafit settlement of the
building. Originally, new reinforced concrete stfipundations were designed,
supported by prefabricated reinforced concretesmmikasuring 1.0 m and 1.2
m in diameter, reaching the layer of load-beariagds - a very difficult and
problematic solution for the contractor, especiallyen accompanied by a high
level of groundwater. Ultimately, the entirety ofofks connected with
strengthening the foundations were carried outgugh grouting technology,
which is based on making soil-cement columns crawmnéth a reinforced
concrete cap.

The soil reinforcement process with the applicatioih high-pressure jet
grouting is based on destroying the natural strectdi the soil with a stream of
grout slurry (usually cement-based) introduced ith® soil environment with
high energy. The applied operating pressure of 3aMnd velocity at which
the grout flows out of the jet nozzle (approximat&D0 m/s) results in the
separation of soil fragments and them becoming dhirewith the introduced
grouting slurry. Over the course of the injectitime upward lifting of the drill
pipe in connection with the simultaneous rotatingvement results in the



CONSTRUCTION SOLUTIONS FOR HISTORICAL OBJECT FOUNDATIONS IN THE 35
CONTEXT OF CHANGING THEIR FUNCTIONAL USE

formation of jet grout columns within the groundheT lighter fractions are
washed out along the injection pipe, onto the lasutface, creating
a technological material which is removed and nuaf$¢én treated as post-
production waste. The soil-cement mixture reachgsifgcant strength values
upon setting, comparable to those of concrete.
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Fig. 3. Geotechnical cross-section of soil alontihe jet column

The impact range of the cutting stream depends@type of soil as well as the
applied technological variant [2]. When the soifremt sets, adequate strength
parameters are obtained, falling within the randeloMPa to 25 MPa,

depending on the type of soil and content of cerrettte mixture. As a result
of applying additives (e.g. betonite), it is pos$sibto obtain increased
waterproof qualities of the soil-cement material.

Over 40 vertical and inclined jet grout columnsyvened with reinforced caps,
were formed beneath the discussed Miyniska Manddihg. The diameter of
a single column was 0.7 m, whereas their lengtlgednfrom 4 to 6 m

depending on the applied load and depth of the-besdting sand layer.
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Fig. 4. Layout of columns beneath Miyniska Manoilding [3]

The inclination of the outside columns was 8:1, rgls in the case of inside
ones - 10:1; however, the directions in which thweye inclined varied in order
to ensure adequate stiffness and behavior of th#&eegolumn group.
The proper inclination of columns ensured relativetasy execution,
i.e. the machine was placed only in two inside redt and 2), as shown in
Fig. 4. The jet grouting was carried one using mj@otechnology,
at a pressure of approximately 50 MPa. A groutrglwas made of portland
cement 35, the total of which amounted to 3256. dfthe rotation speed of the
jet rod was 20 rotations/min., whereas the withddawelocity was 4 cm/10 sec.
[2]. An additional test column was made in the hbeigyhood of the
strengthened building, which was used to verify tbad-bearing capacity
of columns accepted in the reinforcement projedy.(B). The settlement of
a single column for the design load oEQO0 kN was under 3mm.

Thanks to the applied technology, it was possibleestrict the settlement of
the building, as well as stabilize the constructidpplying column foundations
ensures high rigidity of the support and the reidaciof section forces in
existing buildings. The created jet grout columnadm it possible to carry
increased loads over to deeper, load-bearing lafahe soil (Fig. 3).
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Result of test load on test cohunn No. 42
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Fig. 5. “Miyniska Manor” - results of test load st column [2]

Moreover, as a result of inclining the columns iarigus directions and
crowning them with a reinforced concrete cap, is\wassible to obtain stiffness
of the foundation construction. An advantage of tbehnology is surgeless
drilling and applying small diameters of boreholé¢lsanks to which it is

especially useful when reinforcing the foundatiaisgrade listed buildings.
Fig. 6 shows Miyniska Manor after completion of stoction and

conservation works.

Fig. 6. Miyniska Manor after completion of constioa-conservation works
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3. CONCLUSIONS

Based on the presented realizations, it can bedsthat in the case of repairing
the structures of grade listed buildings, one canmdicate a single, correct
repair method.

From the conservation point of view, it is most éfécial to interfere in the
historic structure as little as possible, takingadage of the existing structural
elements. The condition in which the historic camstion has been maintained
and planned changes regarding its functional useeter, force designers and
contractors to apply various solutions, individyalapted to the given object.
The renovation of a listed building requires anivitthal approach every time,
as well as verification of earlier accepted solui@at subsequent stages of the
work process. The lack of possibility to apply nuweth which are highly
invasive to the historic structure at the desigagst makes it so that the
originally accepted solutions are often changed tive course of carrying out
construction-conservation works. This is in agreemeith the currently
applied “observation method” contained in Eurocatie[4]. In two of the
presented realizations, a solution in the formntfaducing a new construction
element was applied. In the case of renovatingMhaiska Manor building,
using the jet grouting technology turned out to the most advantageous
solution. Due to surgeless drilling and applyingandiameters of boreholes,
jet grouting technology works especially well whestrengthening
the foundations of grade listed properties. In ezade, the decisions made were
based on carried out static-strength analyses, yseml of geotechnical
conditions and consultations with a conservatorarikis to the works carried
out, it was possible to obtain the required stgbidf the construction, reduce
excessive settlement and safely carry increasetcedoads onto load-bearing
soil.
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ROZWIAZANIA KONSTRUKCYJNE POSADOWIR OBIEKTOW
ZABYTKOWYCH W KONTEKSCIE ZMIANY ICH FUNKCJI UZYTKOWEJ

Streszczenie

Prawidlowo przeprowadzona renowacja i adaptacjeekbbi zabytkowego powinna
zapewnt bezpieczastwo konstrukcji, a jednocgeie podkréli¢ jego historycza forme

i wartos¢. Niejednokrotnie wybér rozwzania konstrukcyjnego bywa klopotliwy, ze
wzgledu na rozbienos¢ interesOw imyniera, konserwatora i inwestora. Bior pod
uwag uwarunkowania techniczne, funkcjonalne oraz prawmealizacja prac
zwigzanych z renowagji adaptaci obiektéw zabytkowych ma charakter zbmy.
Decyzja o renowacji 4oz wymianie wybranych elementéw konstrukcyjnych wdgm
przypadku powinna Ky poprzedzona kompleksaw analiz technicza oraz
uzgodnieniami konserwatorskimi. Autorzy referatu éovili problematylk i aspekty
renowacji w wybranych obiektach zabytkowych, ze zsg®lnym uwzgldnieniem
rozwiazah konstrukcyjnych fundamentéw. Przedstawiono wzmewmiai posadowie
obiektéw wynikajce ze zmiany ich funkcji aytkowej. W omawianych przypadkach
przyjeto rozwiazania w postaci wprowadzenia nowych elementéw kokesyjnych oraz
wzmocnienia istniecych fundamentéw przyzyciu technologii iniekcji strumieniowej.
Dzieki przyjetym rozwhzaniom udato si zapewnt stabilng¢ zdegradowanych dad
obiektéw oraz bezpieczne przeniesienieckazonych wartéci obchzen uzytkowych,
jak réwniez ograniczy¢ nadmierne osiadania obiektu.

Slowa kluczowe:  adaptacja, renowacja obiektéw Zalwych, wzmacnianie
fundamentoéw, iniekcja strumieniowa
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