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Abstract

The scope of renovation works depends, above ralthe state in which a historical s
has been preserved. All actions ought to be precbgean assessment of the techn
condition of the buildings. The article presentmathod for determining thecale of
needs for renovating existing buildings constructedtraditional technology. Th
established planning decision criteria, determihgdmeasures of decision criteria ¢
the weights of these criteria comprise output dataestablishing a matriof indicators
for the order in which works ought to be carried. dResults of using it on inhabite
residential buildings located in Gorzéw Wielkopalklve also been present
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1. INTRODUCTION

Maintaining residential buildings in adequate techh condition requires
above all, carrying out renovation works. Howewbese are often neglect
and, with the passing of time, repair needs costitnugrov [2, 3, 4, 9]. For
larger groups of buildings it can be stated thathhildings and their individu
components display different degrees of damage.atharate determination
the technical condition of the building and reasbakind the damage make
possibleto determine repair needs. However, due to resttifihancial source:
the problem for the decisi-maker is always the dilemma regarding the ch
of the element subjected to renovation. The prapesethod for determinin
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the scale of renovation needs for existing residertuildings displaying
varying degrees of wear can prove helpful in makingh a decision.

2. STUDY MATERIAL

The studies were carried out on 30 selected resididruildings constructed
using traditional technology. These town housesewvimrilt in the 30's of the
19" century, and are located within the city of Gorz&Welkopolski. The
buildings covered by the analysis are charactetgesimilar solutions in terms
of their construction and materials used. All odrthare two storeys high with
full basements, in compact development, and dedigoe an extended
rectangular layout. The walls of the analyzed bodd were made of full brick,
the floors over the basements are brick infill fiaowith the remaining floors
constructed on wooden beams construction; thesstid roof trusses are
wooden, with a collar beam roof structure, and romfering is comprised of
plain type pantile or roofing felt. The managebifof the analyzed buildings is
the Housing Management Department in Gorzéw Wiadkslp. In all of the
analyzed buildings, periodical inspections of tleehhical conditions were
carried out, and the percentage of wear for indi@idbuilding components
established [7] (Table 1).

The presented results of the evaluation of thenieah conditions indicate an
average technical condition of the analyzed bugsdinAverage values of the
degree of wear for all elements are higher than .2%%e situation is also
worrisome because of the maximum values of wearpuating to 80%,
occurring in building components. However, the highlues of variation
coefficients indicate significant differences inetlechnical condition of the
analyzed buildings. For a few of the building comeots, the variation
coefficients were approximately 30%. The obtaimesults indicate that the
buildings are diverse in terms of their degree efw The differences in the
technical condition of the analyzed buildings resdtom renovation works
carried out within the last years on certain eletsien

3. ASSUMPTIONSOF THE METHOD FOR ASSESSING THE
SCALE OF RENOVATION NEEDS

The proposed method, referred to as the indicatethod, for assessing the
scale of renovation needs in residential buildilsgsomprised of the following
course of action:

1. determining criteria accounting for factors infleerg the order of repairs;

2. determining weight coefficients for the individwuazilteria;

3. establishing a set of buildings subjected to anslys
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4. determining numerical measures of the criteria;

5. determining the mathematical equation leading tovipling the order or
renovation works;

6. providing indicators determining the choice of trder of elements.

Table 1. Average values of the degree of weardif/idual building components

Name of building | Average . Standard| Coefficient of
No. Min. | Max. L o
component value Deviation Variation
1. | Load-bearing walls 32.2 30 50 8.8 14.20%
2. Floor structure 42.2 40 80 12.4 22.16%
3. | Stairs and landings 44.6 40 8( 16.2 24.18%
4. Roof structure 44.2 40 50 16.4 24.66%
5. | Roof covering 46.4 20 60 28.4 26.42%
6. | Rainwater pipes | g, , 5 | 80 26.2 28.98%
and gutters
7. |Floorsandfloor |5, 4| 5 | gg 12.2 10.84%
surfaces covers
8. | Windows 32.4 15 80 14.6 22.02%
9. | Doors 44.8 15 70 12.8 21.68%
10. | Plumbing 54.4 10 80 12.4 28.22%
11. | Sewerage 56.4 1( 70 20.8 28.26%
12. | Heating 56.8 10 70 24.2 32.84%
13. | Outside plasters 42.2 10 60 14.8 20.26%
14. | Inside plasters 44.4 1( 80 16.8 28.42%

The following criteria were accepted in the methtlie degree of wear of
a building component; the building structure; thfe lexpectancy of the
component; the influence of damage to the compomewther components; the
interdependence of renovating the component wighrénovation of another
component; the location of the building; the cudturalue of the building.

The criterion of the degree of wear of individualilding components is
dependent on the percentage value of element wbésh is established during
the evaluation of the technical condition of theilding. The criterion of
structure calls for dividing the building into caongtion, covering, furnishing
and finishing elements. The criterion of life exj@@xy accounts for the
different processes of building component wear doetheir various life
expectancies. The influence of damage on other ooens [5] was determined
on the basis of the influence of the worn compomendtamage to other building
components. The criteria applied in the indicatethrod are, however, only the
selected main premises indicating the order of vetion works. Many other
assumptions used to program renovation works exigt; the interdependence
of carrying out building renovations in compact elepment, the type of
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building materials and construction technology used criteria connected with
the modernization of buildings.

The weights of criteria coincide with decision eria. These weights were
established on the basis of consultations with lge@wnnected with the
renovation of residential buildings: real estateagers, university researchers,
property valuers, conservators, and employees dffitactural studios and
remodeling companies. It is, however, believed #shablishing the weights of
decision criteria is a very complex problem and ldaequire confirmation of
the accepted weights in the future. A wide-reachiradion-wide survey among
those interested in the scope of selecting crit@rigplanning revitalization and
establishing the weights of those criteria coutnt, éxample, be used for this
purpose.

The established decision criteria for planning wetion works p, p,.., P
determined by measures of decision critefjafz, t;, by, r;, lij, h; as well as
the weights of those criteria;ywv,,...,w, serve as output data for determining
matrices of renovation work order indicatorg&].

4. PROPOSAL OF AMETHOD OF DETERMINING THE SCALE
OF RENOVATION NEEDS

The order in which renovation works ought to beiedrout can be established
upon arranging the order indicatorg. lOrder indicators for n components in
the j-th building can be obtained solving the ntagxguation:

Kij=Dj x W, (1a)

[kip,j] mx1 = [dip,j] mxu X [Wp] uxl (1b)
where:

Kj, [Kipjlma - matrix of indicators determining the order afiogation works on
components of the j-th building,

D;, [dipjlmxu - matrix of measures of criteria for componesftthe j-th building,

W,, [Wpluxa - matrix of criteria weights,

[ - number of building components, i =1, 2,m,,

j - number of building, j=1, 2, ..., n,

p - number of criterion, p=1, 2, ..., u.

The task is based on solving the matrix equatidre product of the numerical
measures of criteria and the weights of these riites appointed to each
analyzed component in the given building which &easounted for in the study.
Number values which are the result of the studyaaréendicator of the order of
carrying out renovation works ;;kThe higher the indicator, the more necessary



PROPOSAL FOR DETERMING THE SCALE OF RENOVATION NEEDS 141
OF RESIDENTIAL BUILDINGS

the renovation of the i-th component in the j-thiding. The indicator does not,
however, imply any physical amount of renovated ponents, but is merely
used to arrange the building components in regardlse necessity of carrying
out renovation works.

Applying the basic principles of operations on ricats, we can obtain
a mathematical image of the i-th element in the pilding:

Kijj = Zij* W, + i 7% Wr + 5 Wy + D Wy + 1 *we + 1wy + hy*wy, (2

The result of the equation (2) is an indicatortad brder for a specific building
component in the given building.

An interesting order of renovation works can beaot#d by comparing the
order indicators of components which, accordingreliminary selection, were
gualified for repair works.

For a larger set of buildings, the result will beset of matrices in an amount
corresponding to the number of buildings. The dpEtiexpressions of matrices
give the possibility of ordering the analyzed binfgs and their components in
any number of buildings, and determining the retatf the order for any two
buildings and their components in regard to eabbrot

In planning revitalization works, one can use thdidator method to prepare a
schedule of repair works. This method does not,dvewy make it possible to
determine the date of renovating an analyzed mgldind its components, as
this depends on the funds available to the buildimgnager for renovation
purposes, as well as the costs of renovating tfigidtual building components.
What is more, in order to establish the scale abvation needs of building
components, the obtained numerical valyggrkuped into sets determine:

- components for which renovation is indisputablyuieed,

- components for which renovation works are necessary

- components for which renovation works are recomradnd

- components for which renovation is not currentiyuiead.

5. SCALE OF RENOVATION NEEDSOF ANALYZED
BUILDINGS

The proposed indicator method was applied for pranrevitalization works in
Gorzow Wielkopolski. Accordingly to the assumptiafsthe indicator method,
calculations were carried out on data regardingehbnical condition of the 30
buildings subjected to analysis. The obtained tesak indicators of the order
of carrying out renovation works on individual coomgnts of all of the
analyzed buildings, upon being arranged in ordedezfreasing value, indicate
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the order in which renovation works on all buildiegmponents should |

carried out. They also show the scale of the nl@dwvitalization works

The obtained results make it possible to state, thatong all building

components, the highest values of order indicat@e obtained, on averag

for the roof truss structure, roof covering, anohwaater pipes and gutters, 1

which the average values are greater than 0.08. Theswme should be tt

first to be subjected to renovation wo

In order to establish the scale of the renovatieads of elements in building

four categories of components were assu

- Components for which renovation is indisputably uieed, with value:
of order indicators higher than 0.068 (correspogdin bad technic:
condition),

- Components for which renovation works are necessgdtlp values of orde
indicators in the range walues from 0.051 to 0.068,

- Components for which renovation works are recomradndvith value:
of order indicators in the range of values fron30.@ 0.051,

- Components for which renovation is not currentlguieed, with value:
of order indicators nder 0.031.

90 Erenovation indisputably requir
4% 0

28%

Mrenovation necessary

""uuunllllllll HMHMHM | Erenovation recommend
T

66% required

Fig. 1. Scale of needs for renovation work on boddcomponents (own elaborati

The first two categories include building comporsefdr which the degree !
wear is higher than 50%; among them, renovationksvaan be additionall
indisputably recommended due to the cultural vabfiethe building or its
location. The group of componts for which renovation is recommenc
includes those whose degree of wear is lower tl@#a, hrowever, due to the
location and cultural conditions of the buildingpair work on its componer
ought to be carried out earlier than on those énfelurthcategory.

Accepting a division of building components intafecategories, one can ass
the scale of the renovation needs of a group ddlimgjs subjected to analys
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Results presented in Fig. 1 prove the validityls#f hegative assessment of the
housing situation in Poland [1, 8]. Among the 1l4nponents of 30 buildings
covered by the analysis (a total of 420 componemtepair work is not
currently required for only 4% of the componentso¢$ioften the outside
plasters), whereas the remaining 96% ought to bgsted to renovation works.
For 22% of the components, renovation is indisgytalecessary, for 66% -
necessary, and for 28% comoponents — recommended.

6. CONCLUSIONS

The proposed model for determining the scale otfisiéer renovation works on
buildings makes it possible to order the analyzeitiimg components in terms
of the necessity of carrying out renovation worés, well as determine the
relationship of the order of any two buildings egards to each other. This
method can be applied to planning renovations single building as well as on
a larger group of buildings.
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PROPOZYCJA OKRELANIA SKALI POTRZEB RENOWACJI BUDYNKOW
MIESZKALNYCH

Streszczenie

Zakres zad@d renowacyjnych zalg przede wszystkim od stanu zachowania
zabytkowego miejsca. Wszelkie dziatania powinny¢ tpoprzedzone ocenstanu
technicznego obiektéw. W artykule zostata przed&taa metoda okéania rozmiaru
potrzeb renowacji istniegych budynkéw, wykonanych w technologii tradycyjnej
Ustalone kryteria decyzyjne planowania prac rengymgch okrélone przez mierniki
kryteriow decyzyjnych oraz wagi tych kryteriow stavia dane wyjciowe do
wyznaczania macierzy wskaikow kolejngci wykonywania prac. W metodzie przig
nastpujace kryteria: stopie zwycia elementu budynku; struktura budynku; okres
trwatosci elementu; wplyw zniszczenia elementu na innemelgy; wspotzalenosé
remontu elementu zaZzana z remontem innego; lokalizacja obiektu; w&rtailturowa
obiektu. Zaprezentowane zostaty zakwyniki wykorzystani zaproponowanej metody
dla aktualnie #gytkowanych budynkéw mieszkalnych zlokalizowanych Gerzowie
Wikp.
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