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This manual is part of the Construction Managers’ Library – a set of books related to the wide area of management in construction. The books were created
within the Leonardo da Vinci (LdV) projects No: PL/06/B/F/PP/174014; 20091-PL1-LEO05-05016, 2011-1-PL1-LEO05-19888, and ERASMUS+ project
No: 2015-1-PL01-KA202-016454, entitled: “COMMON LEARNING OUTCOME FOR EUROPEAN MANAGERS IN CONSTRUCTION, phases I, II,
III and IV – CLOEMC)”. Warsaw University of Technology, Civil Engineering
Faculty, Department of Construction Engineering and Management was the
Promoter of the Projects.
The following organisations were Partners in the CLOEMC I Project:
- Association of Building Surveyors and Construction Experts (Belgium),
- Universidad Politécnica de Valencia (Spain),
- Chartered Institute of Building Ireland (Ireland),
- Polish Association of Building Managers (Poland),
- Polish British Construction Partnership Sp. z o.o. (Poland),
- University of Salford (Great Britain),
- Chartered Institute of Building (Great Britain).
The objective of this project was to create first, seven manuals conveying all the
information necessary to develop civil engineering skills in the field of construction management.
The following manuals have been developed in CLOEMC I (in the brackets you
will find an estimate of didactic hours necessary for mastering the contents of a
given manual):
M1: PROJECT MANAGEMENT IN CONSTRUCTION (100),
M2: HUMAN RESOURCE MANAGEMENT IN CONSTRUCTION (100),
M3: PARTNERING IN CONSTRUCTION (100),
M4: BUSINESS MANAGEMENT IN CONSTRUCTION ENTERPRISE(100),
M5: REAL ESTATE MANAGEMENT (100),
M6: ECONOMY AND FINANCIAL MANAGEMENT IN CONSTRUCTION
(240),
M7: CONSTRUCTION MANAGEMENT (100).
The manuals created for the purposes of the library are available in three languages: Polish, Spanish and English. The manuals may be used as didactic materials for students of postgraduate courses and regular studies in all three languages. Graduates from the courses will receive a certificate, which is recognized by all organisations – members of the AEEBC, association of construction
managers from over a dozen European countries.
Polish representative in the AEEBC is the Polish Association of Building Managers, in Warsaw.
Partners of the CLOEMC II project were:
- Technische Universität Darmstadt (Germany),
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- Universida de do Minho (Portugal),
- Chartered Institute of Building (Great Britain),
- Association of European Building Surveyors
and Construction Experts (Belgium),
- Polish British Construction Partnership (Poland),
Within the second part of the project the following manuals were developed:
M8: RISK MANAGEMENT (130)
M9: PROCESS MANAGEMENT – LEAN CONSTRUCTION (90),
M10: COMPUTER METHODS IN CONSTRUCTION (80),
M11: PPP PROJECTS IN CONSTRUCTION (80),
M12: VALUE MANAGEMENT IN CONSTRUCTION (130),
M13: CONSTRUCTION PROJECTS – GOOD PRACTICE (80),
The manuals were prepared in four languages: Polish, Portuguese, German and
English.
Partners of the CLOEMC III project were:
- Technische Universität Darmstadt (Germany),
- Universida de do Minho (Portugal),
- Chartered Institute of Building (Great Britain),
- Thomas More Kempen University (Belgium),
- Association of European Building Surveyors
and Construction Experts (Belgium),
- Polish Association of Building Managers (Poland).
Within the third part of the project the following manuals were developed:
M14: DUE-DILIGENCE IN CONSTRUCTION (100),
M15: MOTIVATION AND PSYCHOLOGY ASPECTS IN CONSTRUCTION
INDUSTRY (100),
M16: PROFESSIONALISM AND ETHICS IN CONSTRUCTION (100),
M17: SUSTAINABILITY IN CONSTRUCTION (100),
M18: HEALTH AND SAFETY IN CONSTRUCTION (100),
M19: MANAGING BUILDING PATHOLOGY AND MAINTENANCE (100).
The manuals were prepared in five languages: Polish, Portuguese, German,
French and English.
Partners of the CLOEMC IV project were:
- Technische Universität Darmstadt (Germany),
- Reykjavik University (Iceland),
- Chartered Institute of Building (Great Britain),
- AWBUD S.A. (Poland),
- Association of European Building Surveyors
and Construction Experts (Belgium/Great Britain),
- Polish Association of Building Managers (Poland).
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Within the fourth part of the project the following manuals were developed:
M20: REVITALISATION AND REFURBISHMENT IN
CONSTRUCTION (100),
M21: BUILDING INFORMATION MODELING – BIM (120),
M22: OPTIMISATION OF CONSTRUCTION PROCESSES (120),
M23: DIVERSITY MANAGEMENT IN CONSTRUCTION (100),
M24: MECHANICS OF MATERIALS AND STRUCTURES
FOR CONSTRUCTION MANAGERS (120),
M25: CSR - CORPORATE SOCIAL RESPONSIBILITY
IN CONSTRUCTION (100).
The manuals were prepared in three languages: Polish, German and English
(and additionally English version with summary in Icelandic language).
The scope of knowledge presented in the manuals is necessary in activities of
managers - construction engineers, managing undertakings in the conditions of
the modern market economy. The manuals are approved by the European
AEEBC association as a basis for recognising manager qualifications. Modern
knowledge in the field of management in construction, presented in the manuals, is one of prerequisites to obtain EurBE (European Building Expert) cards, a
professional certificate documenting the qualification level of a construction
manager in EU. The manuals are designated for managers - construction engineers, students completing postgraduate studies “Management in construction”
and students completing construction studies. Postgraduate studies got a recognised program, and graduates receive certificates recognised by 17 national
organisations, members of AEEBC.
More information:
- about the project: www.cloemcIV.il.pw.edu.pl
- about the EURBE CARD: www.aeebc.org
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LEARNING OUTCOMES
(P. NOWAK, J. ROSŁON)
This manual tackles important issue of modernisation, revitalisation and refurbishment in construction.
Theory of the subject is presented in chapter 1, including: definitions of basic
concepts related to revitalisation and modernization; sustainable urban development and city structure; legal and economic aspects of revitalisation; energy
efficiency; challenges in revitalisation processes for the construction industry.
Second chapter will provide construction managers with the following knowledge: revitalisation of shopping centres; carrying out work on a building in use;
specifics of organization of work; the image of the general contractor and of the
construction site.
After studying chapter 3 within the context of your workplace, you should be
able to: describe the business context of Revitalisation and Refurbishment in
Construction including the key stages in the process and their interrelationships; recognise the need for revitalisation and refurbishment as part of
the property regeneration process; appreciate the strategic importance of revitalisation and refurbishment within the property and construction sectors both
internationally and within the national industry market place.
Chapter 4 is related to improving energy efficiency in monumental buildings,
giving short but important information about technical and financial insight into
the matter.
The innovative method of urban mining is presented in chapter 5, giving construction managers the basic information about this new concept. Case study
will help reader to implement this new technique in daily work if needed.
Final chapter contains set of case studies to facilitate the process of learning,
providing readers with real-life examples.
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CHAPTER 1
THEORY OF REVITALISATION
AND MODERNIZATION OF CIVIL
STRUCTURES AND URBAN SPACE
(D. KRAWCZYK)
1.1 REVITALISATION
AND MODERNIZATION
– CONCEPTS, EXAMPLES, THE IDEA
1.1.1 Introduction
Nowadays, the principle of sustainable development has gained prominence in
everyday life. One of its tenets is the idea of responsible and rational resource
management. Although urban space in itself is not a non-renewable resource, it
is definitely limited due to the ever-growing urban development and the soaring
prices of land. Today, derelict and degraded post-industrial sites and deteriorating historic buildings or settlements made of prefabricated concrete – the legacy
of the communist times - all have a chance of development and may even become new city centres, whether of cultural or residential nature. Far-reaching
changes to the way they are used, the ongoing renovation and reinforcement of
the existing buildings coupled with the attention to architectural detail and
proper regard to urban space have resulted in revival of vast areas in many sites
in Poland and in the world alike. Interesting examples include that of the revitalisation of old port areas in various parts of western and northern Europe. Cities such as Hamburg, Malmo and Oslo have thus reclaimed the grounds that are
now used for recreation or organization of cultural and artistic events. These
accomplishments stimulate similar projects in our local area and validate their
undertaking.
It should also be mentioned that renovations or modernizations, even though
extremely important, are not the only part of the process of revitalisation. Revitalisation of a given area is an integrated process, whereby spatial, economic
11

CONSTRUCTION MANAGERS’ LIBRARY, ERASMUS+ 2015-1-PL01-KA202-016454

and social issues are combined to produce a desired effect. To name only a few,
some of the positive effects of a well-executed revitalisation process are the
increase in the number of jobs, elimination of social pathologies, and inclusion
of a local community - so often disenfranchised from decision-making in everyday life.
We – the engineers and construction managers – play an important role
throughout these processes. The success of the entire revitalisation process depends to a large extent on our care, respect for local history and knowledge of
architecture, and the proper carte in preparation and implementation of the
renovation or modernization projects.

1.1.2 Concepts of revitalisation and modernization
Revitalisation is a term used to describe processes pertaining to the already existing urban structure. This criterion clearly distinguishes revitalisation from
activities aimed at planning and implementation of new city developments in
areas that have not yet been built up [1]. There are many concepts and ways of
understanding the actions undertaken in a revitalisation process. Architects,
urban planners and land-use planners all attach much importance to social and
economic issues. In construction literature the term “revitalisation” is often
misrepresented in that it defines renovation, modernization or restoration activities. Let us clarify the definitions of the key concepts mentioned in this monograph.
Revitalisation - a complex, coordinated, multi-annual, and restricted to a given
area process of spatial, technical, social and economic changes initiated by local
and regional authorities in order to drive its recovery by providing it with a new
functional quality and conditions for its future development, based on its characteristic and endogenous conditions - definition following the Guidelines of the
Minister of Regional Development in the field of programming activities related
to housing, Warsaw, 13th of August 2008.
Revitalisation - the process of driving recovery of degraded areas, complex and
implemented through integrated actions for the local community, with regard to
public space and local economy, focused on the territory, conducted by the
stakeholders of the revitalisation process on the basis of the municipal revitalisation program - The law on revitalisation, October 9, 2015.
The terms related to the concept of revitalisation are undoubtedly those of “repairs” and “modernization”. While similar, the above activities pertain to rooms
or buildings, not urban areas. While modernization can also be applied to proc12
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esses and changes in a larger area, such changes are devoid of the social aspect
of revitalisation. For this reason, the concepts of renovation and modernization
are closely related and limited to construction works – be it their design or execution.
Renovation - execution construction work on an existing civil structure involving the reconstruction of the original state and related works other than construction work under ongoing maintenance, even if the materials used are not
original - definition according to the Construction Law.
The term "modernization" is not covered by Polish legislation. However, by
resorting to a language dictionary we may adopt the following definition.
Modernization – innovation or updating, otherwise the process of adapting
something to modern needs or habits – here: definition based on the entry in the
dictionary of Polish language.
It is noticeable, that per definitions there is little difference between the concepts of renovation and modernization. Certain works may as the case may be
aimed at the reproduction of the original state (renovation) or may constitute
improvement to the original state (modernization). The distinction between
these concepts is vital in one situation; where based on the definition the investor applies for co-financing of the works from local or European funds. In practice, the use of modern materials does not necessarily constitute modernization
efforts, e.g. when the materials or technologies used initially are no longer
available.
The concept of "urban renewal" overrides the aforementioned notions of revitalisation, modernization, renovation or maintenance. It refers to transforming
the way urban areas are managed alongside the changing social needs. The priority of such urban renewal is their harmonious and multifaceted development
by appropriately adapting existing resources to current needs. The aim of these
activities is to improve living conditions, to compensate for disparities between
poor and rich neighbourhoods, and to integrate historical and current architectural forms [2].This effect can only be achieved with proper planning, resorting
to social consultations, in collaboration with the specialists in construction, urban planning and urban development, and, above all, with the acquisition and
involvement of adequate financial resources. The ability to carry out urban renewal is now significantly facilitated by the availability of EU funds. Entrepreneurs, organizations, and local governments may seek to obtain additional or
lacking funds, e.g. for revitalisation projects in degraded areas or thermomodernization of buildings.
13
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The degradation of urbanized areas entails deterioration of the quality of life
and reduces the attractiveness of a given city for both its residents and visitors
and in effect it increases the cost of city management and deteriorates its image,
which may in turn result with a loss of competitiveness and a decline in importance on both the domestic and European market [3]. Properly arranged urban
revitalisation project should, at least in part, address problems in such crisis
areas as:








housing conditions (number of apartments, their age, technical condition, ..),
aesthetics of public spaces,
no access to services,
lack of new jobs and prospects for employment,
public transportation problems,
poorly developed infrastructure network,
little care for the environment.

Revitalisation project, like any other project, has imbedded objectives. The
overall objective and its overreaching priority is to save the area from ruin and
improve on sustainability while the secondary objectives e.g. for the investor,
whether private or public, is to generate profits. Investment and construction
projects require not only large financial expenditures, but are often also subject
to significant risks. The investor must estimate the viability of the project using
multicriteria analysis based on the most accurate input data. Thus, preparing a
revitalisation project entailing construction work necessitates defining specific
boundaries of the area and requires its thorough knowledge. Only this knowledge allows for the accurate estimation of the expected results throughout the
process.

1.1.3 Other urban renewal activities in cities and on
buildings
In addition to revitalisation, renovation and modernization in construction literature but also in everyday life, there also appear such terms as renovation (pol.
“renowacja”), revitalisation (pol. “rewaloryzacja”), restoration (pol. “restauracja”), or reconstruction (pol. “rekonstrukcja”). All the above relate to construction activities in building projects. The following table includes definitions
of these concepts and provides examples of such actions.

14
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Tab.1.1 Activities related to revitalisation and construction works
Action
Definition
Example
This is the process aimed at pre- Renovation of hisRenovation
serving the value of a historic toric
facades
of
building by restoring its aesthetic tenement houses in
appearance without interfering the Old Town of
with the structure of the building. Warsaw.
Commonly referred to as “refreshing” (pol. “odświeżenie”) or “renewal” (pol. “odnowienie”). It
may concern, for example, the
elevation of a building or its roof.
Revitalisation This is the process aimed at ex- Revitalisation of the
posing the full value a historic Motlawa Canal along
building and introducing new with the adjacent
functional features. The concept is areas in Gdansk.
often to describe such processes
in respect to historic parks and
gardens.
This is the process aimed at re- Restoration of the
Restoration
storing the building's architectural courtyard of the
form and its value in use. Restora- Wawel Royal Castle;
tion is carried out with reference restoring the Renaisto archival materials to reflect the sance
appearance
original look of the building as (fig.1.2).
accurately as possible.
This is the process aimed at re- The
Nuremberg
Reconstrucstoring the value of use of the Hospital of the Holy
tion
building which had been lost due Spirit destroyed durto damage. Archival materials are ing World War II
used in the process. In Europe it is (fig.1.1)
a common practice, especially in
the case of objects destroyed during the Second World War.
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1.1.4 European examples of revitalisation
Unused or not fully utilized post-industrial sites are the problem of many European cities. It is their characteristics that when they industrial or infrastructural
activities began on these sites they were located on the outskirts, while presently
they are destined as new city centres or at least strategically located urban areas.

Fig.1.1 Example of reconstruction: Hospital of the Holy Spirit in Nuremberg in
1945 and in present [sources: http://www.heilig-geist-spital.de;
https://pl.wikipedia.org/wiki/Szpital _Duchatego_w_Norymberdze]

Fig. 1.2 Example of a restoration: Wawel Royal Castle in Cracow [sources:
Piotr M. Stępień – “Rekonstrukcja i kreacja w odnowie zamku na Wawelu”;
http://www.garnek.pl/krzy7/ 14146453/zamek-krolewski-na-wawelu]

16
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These areas can be brought back to life by undertaking the following projects:






restoration of their industrial function through modernization of existing
facilities;
restoration of industrial function through modernization of existing facilities and introduction of new buildings;
the use of existing facilities, their modernization and the creation of an
open-air industrial museum;
use existing facilities and adaptation of the terrain to new functions;
demolition of existing facilities, change of their function and character
of the site [4].

The most interesting results are obtained when the existing facilities and their
sites are adapted to new functions. Thus, new cultural centres are emerging in
cities, such as theatres or museums located in former factories. Frequent way to
use old facilities is also their adaptation to housing design, which took place, for
example, in Łódź. Another fine example of revitalisation is today’s by far the
largest Polish office complex located in the Mokotów district of Warsaw, which
in the times of the People's Republic of Poland was an area for industrial and
warehouse space use – the so called Industrial Służewiec (pol. "Służewiec
Przemysłowy"). The Czech town of Most was a place of massive lignite mining.
This method causes practically irreversible damage to the landscape. In order to
extract coal the old town of Most was demolished. After the construction of the
new town and end of extraction what was left was a degraded area of over 12
million m2. Landfill sites were subjected to surface treatment and reclamation,
while the opencasts were filled with water to produce Lake Most (fig.1.3).

Fig. 1.3 Area near the city of Most (Czech Republic) before and after the revitalisation [sources: http://www.turistik.cz/cz/kraje/ustecky-kraj/okresmost/most/jezero-most/galerie”;
http://www.ceskatelevize.cz/ct24/sites/default/files/styles/scale_1180/public/im
ages]
17

CONSTRUCTION MANAGERS’ LIBRARY, ERASMUS+ 2015-1-PL01-KA202-016454

A very interesting example of revitalisation carried out in close cooperation
with the inhabitants of the city is Tempelhof Airport in Berlin. In 2008, the city
authorities announced the closure of the airport located near the city centre on
the grounds of low profitability and violation of noise standards [5]. Initially,
the area was planned to be used for development, but with considerable opposition from the inhabitants it was designated for recreation purposes. The monumental building of the terminal is now used for cultural events, the runways
have been handed over to roller skaters, cyclists and runners. A special, enclosed area for walking dogs was designated too. It is presently the largest park
in Berlin, with an area of about 250 hectares (fig. 1.4) [6].

Fig. 1.4 Airport Templehof in Berlin (Germany) before and after the revitalisation [sources: https://s-media-cacheak0.pinimg.com/originals/3e/d9/d0/3ed9d060b3a29d6006a768dd1bb 78e35.jpg]
Sooner or later, each port city will face the question how to redevelop shipyards
and utilize the coastal areas. In 2000 there begun the revitalisation of the harbour fjords in Oslo .The idea was to incorporate degraded land into the city area
and turn it into shopping and leisure centres [7]. New public transportation projects are being implemented, whereby new roads and tunnels together with pedestrian and bicycle paths are being built. Fjord City is home to the opera house
which, thanks to its characteristic kinked roof, has become a new and cult meeting place for Oslo residents. It is also ideally located for a panoramic view of
the city (fig. 1.5).
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Fig. 1.5 Opera House in Oslo (left) and residential and service buildings (right)
[sources: http://helikopter.flights/docs/tours/d3624380-ccae-4298-bc01fba598af1b0e/c4f8696a-705a-468c-a819-47feca3624ff.jpg;
http://www.giovannicarrieri.com/travel/Oslo/Oslo-city-fjord-Aker-Brygge.jpg]

1.2 MODERNIZING LARGE
PANEL BUILDINGS
1.2.1 Introduction
It is estimated that about 30% of Poles live in multi-storey large panel buildings
[8]. The issue of their security and the future use is often addressed in the media
and the specialist press. Taking into account that the projected lifespan of these
residential buildings was estimated at 50 years it is easy to understand the growing anxiety of their inhabitants today, the more so that from the onset concerns
were being raised over the way these investments were carried out e.g. the use
of faulty materials to give but one example. In the 1970s it was the mass demand for residential buildings that impaired the quality of performance. At present, despite many shortcomings at the construction stage, the age of these
buildings may not have much impact on the safety of their use, but rather on the
comfort of life of their inhabitants.
Currently, therefore, what poses the major problem is the very standard of these
apartments and whole housing estates. The sub-standard living area, low quality
finishing and the condition of installations do not meet present requirements.
The same applies to common spaces, internal roads, curbstones or unused potential of green areas. Apart from the above, thermal insulation of partitions is
of particular importance. As it very often happens, the revitalisation efforts be19
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gin from providing proper thermo-modernization. Overall, social or economic
aspects of revitalisation are yet considered and at the heart of revitalisation
processes of large panel buildings is technical modification. In effect, the most
frequently performed works improve the aesthetics of such housing estates
while at the same time they reduce demand for energy consumption [9].
Properly targeted revitalisation activities should at the very least stop or prevent
further degradation of large panel housing estates, especially if accompanied
with the efforts to change social perception of their surroundings. It is estimated
that large panel buildings are capable of surviving more than 100 years provided
that they are properly manager [13].

1.2.2 Problems of large panel buildings
The twentieth century idea of prefabricated construction was aimed at full organization of the production cycle, starting from the delivery of materials to the
transport of finished components to the construction site. It was all meant to
make the construction process independent from the climatic conditions and to
reduce the number of errors when construction buildings. The most common
problem was, however, failure to observe design objectives. Tests of elements
used in construction have revealed that improper cements were used alongside
sub-standard quality of steel and aggregate, that already at in production the
reinforcement was displaced or that the production process was artificially accelerated by applying significantly higher than prescribed temperatures, which
resulted with the destruction of the thermal insulation made from the polystyrene in the sandwich panels. Further, the components were transported without
due care and often got damaged in transport. Assembling the components was
also faulty, with the most common mistake being the defective execution of
thermal insulation on the joints of the external walls.
The key feature of large panel buildings is the presence of shields, panels and
connectors located at the joints. These connectors are where deformations from
external forces concentrate, additionally being exposed to changes in temperature. All of this causes the shields to dislocate relative to each other which in
turn produces cracks and breakages. Another aspect is the difference in thermal
insulation requirements at the time of building and present. Wall and roof penetration values in the 1970s were set at respectively 1,163 W / (m2K) and 0.87 W
/ (m2K), while today these values are almost five times lower at respectively
0.23 W / (M2K) and 0.18 W / (m2K). Therefore, as to the principle the buildings erected in those days cannot by any means meet today's standards. Only a
correctly prepared and comprehensive thermomodernization of such buildings
including not only their thermal insulation of partitions but also replacement of
20
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windows and modernization of ventilation may produce desired effects and
allow the buildings to meet the requirements of current thermal insulation standards, while at the same time significantly reducing their operating and maintenance costs. Before commencing work it is necessary, however, to assess the
technical condition of a building, especially the quality of external walls and
their joints in order to establish whether or not they require prior application of
corrective and reinforcing measures. Bearing in mind health aspects, in assessing technical condition one more issue must be addressed, namely the use of
asbestos in loggias, facades, curtain walls and plumbing fixtures [11]. The presence of such elements should be established on the basis of the building documentation, which constitutes legal responsibility of the building owners [12].
Last but not least, in the 70's the standard of finishing left much to hope for.
Here we find the following inner completions [13]:








Plasters of 3rd category or lower,
Floating floors made of fiberboard impregnated with Xylamide (material hazardous for health),
Finishing of floor coverings of PVC or PVC coated tiles,
Wall cladding in bathrooms made of oil painted dado,
Wooden windows, double glazed,
Cast iron heaters without temperature control,
Window sills made of terrazzo or PVC.

Technical problems aside, the areas of large panel housing estate report social
problems. In the research residents reported the following list of social concerns
[9] [10]:





Outside areas
o Insufficient number of parking spaces;
o Neglected public space, including green areas;
Building
o Unused laundry and drying rooms;
o No lift for the disabled;
o Small balconies;
o No vestibules;
Flat
o Small, non-functional apartments;
o Low standard of finishing;
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1.2.3 Need to take action
As regards the safety of construction, large panel buildings were designed properly. Having said that, it does not change the fact that the passage of time alone
necessitates the improvement of not only individual buildings but entire settlements. Well maintained buildings are often found as a result of ongoing thermal
modernization of facades encompassing the exchange of windows and entire
installations. Buildings are being gradually adapted to current standards by closing the chutes, exchanging entrances to stairways and lifts. Because of the large
number of people living in large panel buildings, their maintenance is in the best
interest of not only the property manager but also of the state authorities. Programs and funding should be introduced to implement projects that could
lengthen the lifespan of these buildings. It should include








Thermo-modernization of buildings,
Reinforcement of layer connectors in layered walls,
Monitoring the condition of connectors,
Replacement of balconies,
Modernization of the installation,
Exchange of lifts,
Removal of products containing asbestos.

Despite these drawbacks, large panel housing estates have many advantages that
should be noted here. Very often these are placed in a convenient location of the
city, have access to a large network of community services, convenient city
transport to the city centre and with other districts, and boast large share of
green and recreational areas in relation to the development area. All this shows
that large panel buildings and estates have a strong potential and provided that
appropriate actions are taken they can serve the inhabitants for many years to
come.

1.3 SUSTAINABLE DEVELOPMENT
OF CITIES
1.3.1 Introduction
The process of revitalisation of buildings or areas should comply with the principles of sustainable development. In the past, urban development, urbanization
22
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and industrialisation were taking place regardless of the environment and nature. Social and economic considerations were prevalent over ecological issues
[14] resulting in serious environmental damage to many urban and surrounding
areas. The concept of sustainable development has been developed to prevent
the negative effects of such proceedings. The main premise of this concept is
the conviction that the development of our generation should by no means compromise the development opportunities of future generations (fig.1.6).

Environmental
aspects

Feasibility

Acceptability

Sustainable
development
Economic
aspects

Social aspects

Justice

Fig. 1.6 Basic elements of sustainable development [own elaboration]
Given the fact that on average Europeans spend most of their time in buildings
and in various rooms (living quarters, workplaces, shopping malls, cinemas,
restaurants, etc.), the construction works serve the basic needs of society and are
the key element of sustainable development. This issue has been described in
detail in Regulation (EU) No 305/2011 of the European Parliament and of the
Council of 9 March 2011 "laying down harmonized conditions for the marketing of construction products (...)". According to the aforementioned regulation a
building should meet the basic requirements for:





Construction safety;
Fire safety;
Safety of use;
Hygiene, health conditions and environmental protection;
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Protection against noise and vibration;
Proper energy performance of the building and energy efficiency;

While the above requirements should pose no problems for newly constructed
buildings, for the older buildings awaiting modernization or revitalisation these
may come as a challenge. Such facilities are mostly in poor technical condition
and do not meet the requirements for fire safety - not to mention the criteria for
sustainable development or energy efficiency. Thermal insulation of historic
buildings poses yet another problem. In this case the façade is under oversight
of Conservator of Monument and the insulation must be installed inside, at the
cost of space. The need to work out compromises in this and similar situations
depends to a large extent on the experience of the regeneration team, multi-level
coordination between constructors, architects, installers, environmental agents,
specialists in fire protection, and regard for historical values and applicable law.
All the above, notwithstanding the issue of optimizing the materials and selecting the type of works and the individual components in each case of revitalisation means that each case is different and that that it requires individual approach. In other words, the approach to revitalisation cannot be mechanical: it
needs to account for the condition and type of individual elements, the "place
context" and the future destination of the building. Likewise, the very process of
revitalisation needs to be carried out with regard to prober storage and then
recycling of materials, the use of materials available in the region or ecomaterials, protection of local residents by reducing the spread of dust, odors and
noise, and quick and safe removal of harmful materials.
In summary, the following constitutes the list of requirements for buildings
under revitalisation and modernization to meet the principles of sustainable
development [15]:





Adequate durability,
Harmlessness to the outside environment,
Economical use of materials and energy,
Taking into account the consequences of malfunctions with regard to
human life and health.

Overall, sustainable construction is characterized by interconnections between
economic, environmental and social aspects (fig. 1.7).
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Economy

• Extend the life of the building
• Reduction of running costs
• Possibility of introducing a new cost-effective
feature into the facility

Environment

•Reduction of non-renewable energy
consuptionn
•Elimination of harmful substances and
materials
•Improving the functionality of the local
ecosystem by revitalizing surrounding greenery

Society

• Improvement of the comfort of living
• Improvement of the aesthetics of the area
• Protection of the cultural values

Fig. 1.7 Elements of sustainable construction in modernization and revitalisation of buildings [own elaboration]

1.3.2 Human impact on the environment
One of the key aspects of the idea of sustainable development – in the context
of both construction and urbanization – is the protection of and collaboration
between the natural, economic and cultural environments both for ourselves and
for future generations. If we assume urban area to be a non-renewable resource,
then revitalisation of degraded areas becomes a way of implementing a sustainable urban economy. Unplanned and uncurbed urban sprawl brings many adverse effects - not only for the environment. On the one hand, all green areas are
consequently reduced (agricultural, recreational, landscape), and there follows
suburbanisation which entails a growing demand for infrastructural projects.
Meanwhile, The New Charter of Athens 2003 presents a vision of coherent city
which goes far beyond the notion of spatial coherence. A cohesive city is thus a
city that makes use of its historical values. An example of such a practice is the
previously mentioned revitalisation of old factory buildings and turning them
into residential area or adopting them for cultural purposes. A cohesive city is
also the one that ensures that residents have direct contact with nature. The
above does not necessarily entail the need to enlarge green areas on the outskirts
of cities but rather to introduce the natural environment within the city.
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Environmental degradation is often one of the reasons for the revitalisation of a
given area. Revitalisation programs, apart from the rehabilitation of destroyed
and polluted areas, involve plans to rebuild urban greenery or to improve the
infrastructure [16]. Typical examples include revitalisation in post-mining areas,
obsolete landfills, or open pit mines. It should be borne in mind that in this
scope the revitalisation efforts include not only restoration or introduction of
greenery but, above all, ensuring that further degradation will not proceed in the
future. Such efforts include:








Expansion of the water supply network,
Construction of waste incineration plant,
Modernization of heating network,
Media campaign against coal stoves,
Supporting public transport,
Promotion of alternative sources of energy,
Etc.

The process of revitalisation of degraded natural areas supports the renewal of
the social and economic space of urbanized areas [17]. These areas have at one
time become an indispensable part of the city's structure and one of the few
possible places for people to have contact with nature. Revitalizing them with
nature in mind provides residents with new places of rest and recreation, and it
also significantly improves the city image.

1.3.3 City structure
Respect for space understood as a non-renewable resource - the foundation of
the idea of a Coherent City – comes with many positive results. In economic
terms, it brings about lower costs of maintenance and building infrastructure,
which in turn results in lower costs of overall city maintenance. In ecological
terms, the efficient management of urban space for urban development results
in less environmental transformation and better living conditions for the inhabitants. Considering the social aspect, we can observe that smaller cities have
better urban public transport, provided – of course – that such a system is properly prepared and promoted. Needless to say, the process if urbanization must
be applied in moderation. Excessive intensification of building development
reduces the recreational and leisure areas. It is therefore necessary to find the
golden ratio between the desire to keep the city coherent on the one hand, and
preserving right living conditions for the inhabitants on the other(green areas,
lighting, privacy).
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All too often Polish cities are characterized by extensive space management
[18]. It contributes to higher energy consumption both as regards commuting
and energy expenditure for preparing the land for investment and providing it
with adequate infrastructure. Below is a population density map for Wroclaw,
which perfectly illustrates the problems of policy on spatial planning in Poland.
The city is not evenly inhabited; high density residential areas are interwoven
with areas inhabited by at most several hundred people per square kilometre.
Outside the city centre and its near vicinity there is a large area of extensive
residential development. This picture is characteristic of big Polish cities and
shows the chaotic process of urban development (fig. 1.8).

Fig. 1.8 Population density map for Wroclaw in 2016
[source: Wrocław Spatial Information System]

1.3.4 Revitalisation and society
Local communities are the main beneficiaries of the revitalisation programs.
Therefore, planned projects should not only take into account crisis social phenomena but also address the sources of these phenomena and try to prevent
them[1]. In the social area, the main objective should be to prevent the deepening of social differences. This can be achieved by creating new jobs in the area
and counteracting the outflow of existing jobs. Devastation of the area worsens
the well-being of the people and lessens concern and care for common space. In
order to counteract this process, the conditions for social participation should be
provided and the inhabitants should be encouraged to be more active [19].
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Renovation and modernization of housings and buildings will have a positive
impact on the local community: it will translate into a sense of stability, increase
security and improve the lives of the population. With this in mind, the local
community should participate in this process already at the stage of designing
revitalisation programs. Individual preferences of the inhabitants and their material conditions must be taken into account. After all, changing the character of a
district or introducing new functions will also transform the community (fig.
1.9).

Fig. 1.9 Ząbkowska Street in Warsaw,
formerly a place of much social pathology
For some, revitalisation is an undesirable phenomenon. In fact, revitalisation
may infringe the interests of minor communities and social groups, or thwart
cultural activities. It is therefore necessary to maintain an ongoing dialogue with
all stakeholders of the planned changes.
The post-industrial degraded areas have – due to their bad reputation – a negative public image, which in itself is an obstacle to the development of the area.
An interesting way to reduce this phenomenon is to encourage small local investors to temporarily use the property for entertainment purposes.
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1.4 ENERGETIC EFFICIENCY
OF BUILDINGS
1.4.1 Legal provisions at European level
Directive 2010/31/EU of the European Parliament and of the European Council
of 19 May 2010 on the energy performance of buildings introduces the obligation for Member States to apply economically justified measures to improve the
energy performance of buildings by reducing their demand for heating, cooling,
ventilation, lighting, etc. The Directive also sets the direction of future development. By 2020:




Energy consumption will have been reduced by 20%;
Greenhouse gas emissions will have been reduced by 20%;
The share of renewable energy sources will have increased to 20%;

The above objectives have been included and further clarified in the Energy
Efficiency Directive 2012/27/EU of the European Parliament and of the European Council. It mandates Member States to submit National Energy Efficiency
Action Plans outlining the measures for improving energy efficiency. The Directive points to the need to increase the renovation rate of residential and utility
buildings, with a view to improve the energy performance of the existing building stock, as long as it is economically viable. It is therefore necessary to remove the obstacles to the renovation of the existing building stock. It is the duty
of the Member States to establish a long-term strategy to support investment in
renovations.
The aforementioned directives impose tightening of energy demand both in new
buildings and those already in use by introducing energy performance requirements for buildings. Energy certification, thermal modernization, the use of
renewable energy sources, regular monitoring of heating and air-conditioning
system, and information campaigns on improving the energy performance of
buildings can be included as supporting instruments.

1.4.2 Legal provisions at national level
The above provisions are of general nature; they do not impose uniform requirements for all Member States, instead they require that the Member States
introduce specific energy performance regulations. The directives were implemented to the Polish law by virtue of the Act of 15 April 2011 on Energy Effi29
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ciency and the Act of 29 August 2014 on the Energy Performance of Buildings.
The latter regulates the energy assessment of buildings, introduces the obligation to prepare an energy performance certificate and imposes the obligation to
carry out inspections of the heating and air conditioning system. In parallel with
the introduction of the aforementioned laws, there has been a change in the
technical and construction regulations for newly designed buildings, buildings
under construction or reconstruction or those whose manner of utilisation is
being changed, namely; the amendment of the Regulation on technical conditions to be met by buildings and the criteria for their location. The values of the
parameters on energy efficiency and the quality of heat protection of buildings
have been changed. A building and its heating, ventilation, air-conditioning, hot
water and even built-in lighting – as in the case of public, collective housing,
production, commercial and storage buildings – shall be designed and constructed to meet the following minimum requirements (fig. 1.10 and 1.11):




EP value [kWh/(m2 · year)] represents an indicator defining the annual
computational demand for non-renewable primary energy per unit of
floor area of premises for heating, ventilation, cooling and hot water,
and – in the case in the case in public, collective housing, production,
commercial and storage buildings – also built-in lighting, (…),
Wall barriers and technical equipment of the building shall meet the
minimum requirements for thermal insulation and the window area
complies with the requirements set forth in the Annex to the Regulation
[21].

In 2013, the rules on the scope and form of the building design were also
amended. It is imperative for the designer to analyse the feasibility of using
highly efficient alternative energy and heat sources, previously mandatory only
for buildings with usable area exceeding 1000 m2. The alternative must be economical, and both technically and environmentally justified. An example of a
high-performance alternative system may be:





Energy supply system based on renewable sources;
Cogeneration;
Local or block heating or cooling;
Heat pumps.
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heating, ventilation and hot water preparation
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Fig. 1.10 Selected maximum EP values for heating, ventilation and hot water
(own elaboration); * Excluding health care buildings ** In the case of buildings
occupied by public authorities and owned by public authorities from 1st of
January 2019. [own elaboration]

W/(m2*K)
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partitionsMaximum heat transfer coefficient of the building
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Fig. 1.11 Selected maximum heat transfer coefficients of wall barriers (own
elaboration); * For heated compartments of the temperature above 16 degrees
Celsius ** For buildings occupied by public authorities and owned by them
from 1 January 2019. [own elaboration]
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The Act of 21 November 2008 on Support for Thermal Modernization and Refurbishment of Buildings implements the government's program of financial
support for renovations and thermal modernizations aimed at improving the
condition of the existing building stock. The anticipated result of thermomodernization and renovation activities is the reduction in demand for energy,
energy losses, and costs of energy acquisition. Financial support may take the
form of a bonus, i.e. the repayment of part of the expenses incurred on the project.
The Act of 9 October 2015 on Revitalisation is the first direct legal act regulating the process of revitalisation in Poland. It is clearly stated that revitalisation
covers not only modernization or renovation, but also social, legal and economic activities. Local governments have acquired several new funding systems. It means that many new municipal projects can be expected in the coming
years, which may provide opportunities for local construction companies able to
adapt to the specific requirements for upgrading or converting areas.
In the coming years one can expect continuous development of revitalisation
programs as well as the increase of renovation and modernization investments
(understood as components of revitalisation) due to the presence of the above
mentioned issues in the National Strategy for Regional Development 2010-2020
and the National Spatial Development Concept 2030.
Noteworthy, the Revitalisation Act introduces a ban on the issuance of decisions
on development conditions changing the way of land development within 2
years after the inclusion of the land into the revitalisation area. In addition, the
municipality may sell the property with a discount if it is intended for the purposes described in the Commune Revitalisation Program. On the other hand,
property owners may receive grants for refurbishment or restoration work for
projects in line with revitalisation programs.

1.4.3 Environmental performance certificate
As of March 9, 2015, the energy efficiency of buildings is no longer regulated
by Construction Law but by the Act on the Energy Performance of Buildings.
This document incorporates the provisions of Directive 2010/31/EU and adapts
them to national conditions. The new regulations aim to improve the energy
efficiency of buildings by reducing the energy demand for heating, cooling, hot
water and lighting. This applies to newly erected buildings as well as those being rebuilt and modernized. Its secondary objective is to implement the obligation of the EU Directive to promote energy efficient buildings and raise public
awareness in this regard.
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The energy performance certificate specifies the amount of energy required for
proper use of the building and includes basic data on the building - its type,
purpose, usable area, heated area, etc., as well as the calculated values:





factor of the annual energy demand for usable energy (pol. EU), i.e. the
amount of energy that the building emits to the environment;
factor of the annual demand for final energy (pol. EK), i.e. the amount
of energy that must be delivered to the building;
factor of the annual demand for non-renewable primary energy (pol.
EP), i.e. the amount of energy that must be delivered to the building,
taking into account non-renewable primary energy expenditure;
CO2 emissions;

In addition to the above-mentioned values, the document should make recommendations for improving the energy performance of the building, including
specific examples. With an energy certificate it is possible to determine the
approximate cost of the building's performance related to the energy needs.
The energy performance certificate (fig. 1.12) should be handed over to the
buyer or tenant in case of:




Sale of premises;
Sale of cooperative ownership rights to premises;
Renting a place;

Persons responsible for the preparation of the document are the owner of the
building or its manager, who commission work to an authorized person. The
above provisions do not apply if the building is put into use and erected by the
owner for "own use".
The regulations on the energy performance of a building also regulate the obligation to conduct regular inspections of the heating and air conditioning system
in order to improve the technical condition and safety of use, including the assessment of the energy efficiency of the installation. Similarly, the owner of the
building or its manager commission the work to an authorized person.
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Fig. 1.12 Example of energy performance certificate of a building in Poland
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1.4.4 Methods for improving energy characteristics
When planning to modernize a building, it is worthwhile to have a closer look at
issues related to energy efficiency. Over the years, the requirements for energy
efficiency of buildings have changed repeatedly. Today, most existing buildings
do not meet the current requirements. The performance of an energy audit can
thus help in choosing technical solutions that improve energy performance,
show the cost of the investment and the planned return time (fig. 1.13).

Ventilation
Roof
Doors and
windows

Walls

Floor on the
ground
Fig. 1.13 Heat loss in a building [own elaboration]
Knowing, on the one hand, the planned modernization costs and, on the other
hand, the amount of energy losses through the divisions and ventilation, one can
choose the most rational method for improving the energy performance of the
building. Structure of heat loss:







Ventilation 30-40%;
Windows and doors 20-25%;
Walls 15-25%;
Roof 10-15%;
Floor on the ground 5-10%;
Cold bridges 5%;

Possible actions to reduce heat loss in the building and to improve energy balance:
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Reducing heat loss through ventilation can be achieved by using a heat
recovery mechanical ventilation (recuperation) and the use of ground
heat exchangers;
Reducing heat loss through windows and doors can be achieved by installing the energy-efficient window and door frames; however, if the
existing frames meet the essential characteristics and there is no immediate need for replacement it is not advised for the improvement of energy balance due to low profitability (high cost, relatively small difference);
Reduction of heat loss through outer walls (walls, roof) by increasing
the thickness of the insulation layer; in the case of modernization of historic buildings it may be necessary to insulate walls from the inside,
providing proper protection of the insulation against humidity, and consider the reduction of the usable floor space;
Reducing heat loss by limiting cold bridges by using system solutions
and properly designing and executing a warming layer [22];

The shape of the building, the sides it overlooks, and its surroundings all have
significant influence on the energy balance. Whereas the shape of the building
cannot usually be altered, modernization may involve the surroundings. Planting deciduous trees on its southern side will provide shade in summer and in
winter it will allow access to sunlight and therefore result in a heat gain. Other
viable ideas comprise the introduction of equipment such as blinds, awnings,
blinds, winter gardens, or a transparent insulation that stops or reflects heat –
depending on the need. Additionally, the introduction of mechanical ventilation
with heat recovery will impact not only on energy performance but also the
comfort of use, as it ensures constant supply of fresh air and the removal of
contaminated air. Ground heat exchangers are yet another very interesting solution. It is part of the ventilation system consisting of a number of pipes laid
underground below the frost depth. The system uses accumulated heat in the
ground during the winter and heats the air, while in the summer the air is cooled
down a dozen degrees (fig. 1.14).
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Fig. 1.14 Schematic diagram of ground heat exchanger
[source: www.gwc.com.pl]
When planning to modernize the building, it is worth considering the possible
use of the energy from renewable sources. Depending on the type of building,
solar or biomass-based energy can be used. Solar energy can be used in two
ways:
1. Via solar collectors used for heat accumulation for central heating and
heating of water – using the phenomenon of thermal conversion;
2. By photovoltaic cells for converting solar energy to electricity – using
the phenomenon of photovoltaic conversion;
Unfortunately, the efficiency of photovoltaic devices is not high, so it is necessary to use large surface cells. Another interesting way to introduce energy from
renewable sources may be the use of biomass from organic matter – either
plants, plants-based materials or animal matter converted into chemicals. Biomass is burned in special furnaces with much less environmental impact than
conventional fuels.

1.5 EUROPEAN FUNDS
FOR REVITALISATION
AND MODERNIZATION
Revitalisation and modernization work, due to its key role in the development
of regions, may be granted subsidies from the European Funds. Reduction of
energy consumption or pollutant emissions is the cornerstone of the European
Union's sustainable development, thus ensuring help with thermal moderniza-
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tion projects. The investor can primarily count on assistance under the Regional
Operational Programs for voivodships for many types of projects, including:







Reconstruction, modernization of degraded post-industrial and postmilitary buildings with a view to restore or give new utility function –
be it social, economic, or cultural;
Refurbishment and restoration work of buildings included in the Register of Historic Monuments, buildings located in an area of urban heritage conservation or of high architectural value and historical significance;
Utilisation of degraded public spaces for social purposes;
Modernization and renovation of common parts of multifamily residential buildings;
Modernization of technical infrastructure.

The investor (including a private entrepreneur) can count on subsidies up to
75% of the investment.
Bearing in mind that projects carried out as part of major revitalisation projects
aim to drive recovery from decline and crisis, funding is not limited to technical, but also environmental and social aspects. Entrepreneurs may, therefore,
submit projects not only to modernize degraded buildings but also to adapt them
to the needs of people with disabilities, to increase the workforce, or to improve
energy efficiency and technical infrastructure. It is worth remembering that
entrepreneurs can count on co-financing in the field of thermal modernization of
production and service processes. Such funds may be intended, inter alia, for:





Energy-efficient retrofitting of buildings belonging to the enterprise;
Reconstruction of production lines for less energy consuming;
Introduction of new energy efficient or energy recovery technologies;
Construction or reconstruction of heat sources.

Co-operatives and housing communities may apply for EU co-financing, under
thermal insulation programmes, of thermal insulation, window replacement,
heat exchange, lighting and similar energy efficiency improvements in multifamily buildings. It is important to carry out an energy audit to identify problematic areas and propose actions that can significantly reduce energy consumption, carbon footprint and harmful substances, such as replacement of home
heating stoves or disposal of asbestos-containing materials.
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In addition, for each voivodship within the framework of the Regional Operational Programs there is provided the amount of support for both public and
private beneficiaries within the scope of the following works:



Renovation of public infrastructure for energy efficiency and demonstration projects;
Renovation of existing residential buildings for energy efficiency and
demonstration projects;

Depending on the voivodship, funding can be provided for the implementation
of low carbon strategies, improvement of air quality, the use of renewable energy sources, reduction of energy intensity and, above all, increasing energy
efficiency.

1.6 REVITALISATION OF
POST-INDUSTRIAL
AND POST-MILITARY OBJECTS
1.6.1 Introduction
A dozen or so years ago, the Polish economy was largely based on heavy industry, and the political system required considerable resources for the defence of
the country. Following the transition to a free market economy a significant
proportion of the infrastructure either ceased to perform its original functions or
became unprofitable; industrial plants were converted, relocated or completely
liquidated leaving behind large areas formerly used for industrial production or
as warehouses. Similarly, some of the mines were closed, leaving behind redundant mining areas and abandoned landfills. Taking a broader view, a large proportion of urban areas has lost its functions while being excluded from investment, the latter due to the difficulties and costs associated with adapting the
land to any other function. System transformation is not the only factor contributing to the emergence of post-industrial areas. Urban growth necessitates rational use of space. The increasing price of land in convenient locations proved
to be burdensome for the remaining enterprises while the scarcity of new land
for investment further increased demand for post-industrial sites and the price of
land. Other adverse factors include the depletion of natural resources, technological change, and growing environmental concerns. All the above work to the
benefit of investors who decide to revitalize these areas. Revitalisation is undoubtedly a tool for local economic development, preservation of cultural heritage, spatial arrangement and improvement of the environment [20]. From the
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investor's point of view, it is important to prepare a multi-criteria analysis of the
profitability of the investment, which will take into account all possible risks,
geological conditions, the state of historic buildings, communication system
and, above all, the demand for the planned investment.

1.6.2 Revitalisation of post-industrial areas
The issue of revitalisation of post-industrial areas differs much from the issue of
revitalisation of residential areas. The lack of residents is a major facilitation in
the process of revitalisation making it much easier to carry out work aimed at
serving a wider scope of recipients. This represents a significant facilitation for
private investors wishing to undertake land conversion for profit. The extensive
post-industrial areas located in urban areas provide the opportunity to carry out
projects that will have big publicity among the city's residents and attract more
investors. Unfortunately, the main obstacle to investment is the need to incur
very often significant expenses for adapting the building to standards that meet
current safety or comfort requirements.
One characteristic feature of post-industrial areas is the diversity of buildings. In
a particular area there can be located buildings of different ages, in very different condition and with specialized installations – all making it difficult to adapt
the site to the intended purpose. Long-term negligence in their maintenance,
sometimes deliberate degradation and the presence of unsuitable infrastructure
may constitute a barrier for investors. It should be borne in mind that a given
site may also be contaminated, which in turn means that it needs to be reclaimed
beforehand. Unfortunately, this information is often not well-known, leading to
the risk of incurring additional cost of removing harmful substances. In the case
of mining areas the land may be unstable, which will effectively prevent future
high built-up density.
The risks associated with post-industrial revitalisation are undoubtedly greater
than in the case of investments in primary market. While the investors bear the
risk associated with the purchase of land and its property, the contractors may
later face such problems as the lack of accurate inventory, the need to
strengthen the structure, or the poor technical condition of the infrastructure.
The key to reducing the risks associated with the execution of revitalisation
project are the experience of both the investor and the contractor and the employment of appropriate consultants and designers who are well versed in e.g.,
the strengthening of elements or performing controlled demolitions. After all,
these sites had previously been used as landfills of waste or used materials, or
yet as the sites of export of excess land from the surrounding investments – a
condition which is often invisible at first glance due to the passage of time. The
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lack of accurate geological data of the site is a further risk to the contractor due
to the possible need to exchange or to strengthen the ground. The said terrains
are most the remains of the heavy industry, whose heavy equipment and machinery require enormous structures, especially the foundations, to carry their
weight and absorb vibrations. This alone can pose a major challenge for a new
building to be erected on the site. As General Contractor, we have encountered
this problem in the execution of the investment on the site of the former Ursus
Factory where agricultural machinery was produced (fig. 1.15).

Fig. 1.15 Old foundations on post-industrial areas [source: company archive]
Post-mining areas constitute a specific and separate category of revitalisation
projects (fig. 1.16). Due to their characteristics these areas are reserved for water recreation. Without high costs, flooding of mining pits creates water reservoirs for recreation or breeding fish and fishing. It is planned that by 2050 the
pits created in the course of lignite extraction will have been fully flooded, thus
producing the largest and deepest lake in Poland, with ports, beaches and islands. Preparatory work has already begun and the flooding is due to begin after
2025.

Fig. 1.16 A satellite image showing the lignite open pits in Bełchatów planned
for flooding [source: Google Earth]
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Apart from turning post-mining sites into water reservoirs, their areas are sometimes used for geological reserves, mining museums or educational trails. The
most famous example of this type of transformation is the UNESCO Listed Salt
Mine in Wieliczka.
Recently, we have seen a positive change in the management of rail transport
areas and buildings. Most often they include transformations of facilities located
in strategic points of the city, such as railway stations. As a result, the way of
seeing the railway changes too. Railway buildings and facilities of unique value
are usually preserved and used without changing their function or they are converted into museums. Other buildings are leased at a low price until they are
completely destroyed or demolished. An interesting example of a complete
transformation of railway facility is the revitalisation of the Railway Station
building in Wągrowiec carried out by Awbud. The investment comprised not
only modernization of the station building but provided an integrated transport
hub for trains, buses and urban public transport (fig. 1.17).

Fig. 1.17 Railway Station in Wągrowiec after revitalisation
[source: company archive]

1.6.3 Revitalisation of post-military areas
Post-military sites in Poland, abandoned or decommissioned by the military –
including airports, polygons, ports, barracks, and storage sites, including storage
sites for nuclear warheads – give plenty room for revitalisation processes. Most
of the buildings in good condition can be used without changing their function
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e.g., barracks turn into residential buildings or offices, halls and warehouses are
used in accordance with its intended purpose by private entrepreneurs, and military airports are converted into civil airports. In Poland, there are 9 major directions of transformations of post-military areas [20]:










New town;
New district of the city;
Investment areas;
Residential areas;
Education;
Administration;
Airport;
Tourism and Recreation;
Reclamation of the natural environment.

In the areas formerly occupied by military garrisons – large and equipped with
appropriate transport infrastructure – there were created Special Economic
Zones attracting investors. Thus far, however, in most cases the post-military
buildings have been converted into residential buildings. Occasionally, as in the
case of former polygon in Czerwony Bór, the barracks have been converted to a
camp for refugees and a prison. Some of the buildings left by the military are
now managed by schools or universities (University of Warmia and Mazury).
One of the most interesting examples of the transformation of post-military
areas is the Boyen Fortress in Giżycko. The construction is now features an
amphitheatre and open to the public for sight-seeing, mass events and historical
reconstructions.
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CHAPTER 2
REFURBISHMENT
OF MODERN BUILDINGS
(D. KRAWCZYK)
2.1 KEY ASPECTS
OF IMPLEMENTATION
A properly functioning shopping centre needs to attract customers. After several
years of opening, it is necessary to make changes in order to refresh its image,
to increase the rental space, or to adjust the facility to higher standards. Modernization of such a building usually involves the replacement of finishes in
walls or flooring, the improvement of ways of moving around the shopping
centre, e.g. replacement of elevators, retrofitting or replacement of escalators,
and the improvement of car park functionality. Today, Investors are increasingly fond of "food courts" and request their modernization and development.
They address the needs of customers to eat meals in a pleasant and well balanced environment. All modernization work is designed to make it easier for
customers to shop and at the same time leave positive visual impressions. In the
case of reconstruction it is necessary to provide architectural solutions corresponding with the existing architecture and to adapt the existing installation and
equipment to the planned enlargement. It is imperative to ensure compliance of
the new installations with the applicable provisions of the law regarding fire
protection of buildings. Prior to obtaining permission to use the building it is a
legal obligation to adapt the building to existing, revised regulations. The fire
safety instructions of the facility must be agreed with and updated by a fire protection expert. Decision making requires a comprehensive knowledge of the
investment process, necessitating a multi-criteria analysis of input data, comparison of possible solutions and modelling the expected results. The key criteria for the execution of large-scale investments in the scope of modernization
and revitalisation of shopping centres include: the budget, schedule, security
and concern for the image (fig. 2.1).
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BUDGET

SCHEDULE

INVESTMENT
SAFETY

IMAGE

Fig. 2.1 Matrix of key aspects of the modernization of shopping centres
All these elements are inextricably linked. It is not possible to isolate one component and treat it independently of the other. Just as schedule affects the
budget, budget may affect the schedule, as well as the safety. Concern for the
image does come with a price but it can also result in improved security in the
form of a fence or complete isolation of the construction site from the public
space.

2.2 BUDGET AND SCHEDULE
Properly prepared budget and schedule should include not only the works to be
performed together with the corresponding general costs, but also the risks and
uncertainties associated with the project. It takes an experienced project manager to properly define and evaluate the project. Only a thorough knowing each
and every component of the investment process can reduce the associated risk.
Let us bear in mind, however, that even a well prepared implementation offer containing all the necessary construction work, general construction and management costs, and taking into account the risks and thereby reducing the prospect of unwanted situations which otherwise could have strategic impact on the
company's finances - does not completely reduce the possibility of arising problems during project implementation. The cost of the project and its execution
time are the two most important parameters of the investment deciding whether
the Investor begins the investment and whether the Contractor wins the tender.
Errors in the estimation could impair or prevent the completion of work (due to
e.g. lack of funds for further construction) or even entail bankruptcy of the enterprise (incorrect estimation of cash flow resulting in lack of liquidity). The
initial assessment of risk at the stage of preparing the bid should be reconsidered at the meetings with potential subcontractors who are specialists in a particular field and who may indicate the risks resulting from the implementation
of individual work packages. Such a consultation allows the general contractor
to update the list of opportunities and threats. The next step is to analyse the
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problems and try to minimize them. In order to control risk it is a common practice to transfer it, at least partially, to other participants of the process.
The following constitutes a possible list of risks to address during the implementation of modernization projects of shopping centres:








The problem of contracting a large number of subcontractors to work
non-continuous tasks within the execution of a comprehensive project;
Outdated as-built documentation, not accounting for a large number of
changes made by tenants, likely to cause collisions or breakdowns;
Difficulties with proper supervision on the construction site being in
continuous use;
Necessity of continuous health and safety inspections due to unauthorized access;
Possibility of destroying the property of shops or premises during construction works;
Proper handling of materials and logistics, limited to night hours;
Carrying out the most arduous work at night, where fatigue can lead to
errors or potentially dangerous situations.

Fig. 2.2 Supply of ventilation equipment by helicopter
Due to the fact that work is carried out in the city centre where most shopping
malls are located in Poland, it is very important to prepare a delivery plan for
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key materials. Supplies of small quantities of materials during the day are possible but large deliveries are usually carried out at night hours according to a
detailed timetable adapted to the operation of tower cranes. Another factor necessitating overnight deliveries is the difficulty of moving material around a
building in use (fig. 2.2). As opposed to a normal construction site, the shopping
centre is open to customers and tenants run business as usual. An interesting
solution to deliver heavy material or equipment in places is difficult to access is
by helicopter. It is a specialized operation, very expensive and requires proper
preparation of the construction site in terms of occupational health and safety
and fencing off hazardous areas.
The case of modernization of Galeria Mokotów in Warsaw shows how unforeseeable it is to account for all costs involved. At the end of the night shift a hydrant broke down eventually flooding the entire food court (fig. 2.3). Thanks to
the rapid response of supervisors in just two hours a 30-person cleaning brigade
was organized to collect water before opening the shopping centre. Meanwhile,
the work on dismantling of ceilings and installations and the removal of waste
continued without a break.

Fig. 2.3 Cleaning food court after hydrant failure
The budget and construction schedule are the two most important documents for
the project manager. The budget should be prepared on the basis of the bid with
the appropriate breakdown or accumulation of items that are "sold" separately
or together. The most notable example of this is reinforced concrete work. The
production department assesses the cost of 1 m3 of reinforced concrete, which
is then split into the purchase of material - concrete and reinforcing steel (by
general contractor), assembly work (contractor A) and carpentry work (contrac49
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tor B). This is of course the extreme case, but it is by no means unusual. General construction costs accounted for in the estimate as part of the unit price of
each item, needs to be included in the budget table as a separate item. The
budget must therefore be sufficiently detailed and transparent to include all
planned construction and maintenance costs, thus allowing for a continuous
control of expenditure and planning of financial flows.
Construction schedule is the basic document for planning construction work,
controlling progress, and determining the impact of completion dates on the
budget, given that construction contracts generally contain financial penalties
for delays in performance. Above all, the schedule needs to be plausible; it may
not assume any point impossible to be performed for e,g. technical reasons.
Completeness of the schedule is of almost equal importance; not only it needs to
account for all work necessary to be performed, but to ensure the appropriate
structure of the tasks based on their interdependency, and allow to check the
impact of unexpected events on the deadlines. It follows that due to fact that
both documents are interdependent, the construction schedule and the budget
should be linked. It is one of the basic responsibilities of the project manager to
compare the current status of work progress with the baseline, that is, the design
adopted at the beginning of the construction process and, should need arise,
implement activities aimed at improving the current situation if it falls behind
the plan. It should be borne in mind, however, that the costs incurred to accelerate the work, i.e. to improve the current situation with respect to the baseline,
are virtually unrecoverable at a later stage. It is therefore very important that
any delays are detected as early as possible, and meet with the prompt response
from the project supervisors whereby improving the time schedule does not
significantly affect the budget. As far as public image is concerned, it is important to treat the construction investment holistically, with the aim to minimise
the burden of individual tenants and allow them to resume activities as quickly
as possible, thus maximizing the Investor's turnover.

2.3 INVENTORY
Efficient implementation of the modernization or revitalisation investment
project requires taking a prior inventory of the existing condition of the building. This is not only a requirement imposed by current regulations, but the basis
for any construction and installation work. Detailed inventory allows to avoid at
a later stage many collisions and design errors that negatively affect the budget
and the schedule on part of both the Investor and the Contractor.
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The inventory should include:
 architectural description;
 list of rooms;
 projections;
 sections;
 elevations;
 photographic documentation;
 installation drawings.
In justified cases, a simplified 3D model can be made or BIM technology applied. Another document required to obtain a building permit is a technical certificate that documents the condition of the structural elements of the building
for planned modernization or development. It is recommended to drill wells or
perform non-destructive tests to allow accurately assess technical condition of
the building.
Frequent changes or alterations in the facility make all the more important inventorying of internal installations, external networks and development conditions (including photographs). At this stage, diligent preparation of the construction process with attention to detail will most certainly allow to disclaim at the
later stages unjustified third party claims regarding road damage, damage to
installation connections or greenery.

2.4 ORGANIZATION
OF THE CONSTRUCTION WORK
Because of its specifics, modernization or development of a shopping centre
forces the contractor to work in a 24 hours a day shift system, which in turn
requires sufficient staff and ensuring swift flow of information between the
shifts (fig. 2.4). While development work can be performed during the day shift,
any modernization work on the existing facility (or at least most of the work
considered a nuisance for the Tenants) must be performed at night, including
the transport of materials.
Daily cleaning of the facility at the end of the night shift is essential to allow the
normal operation of the shopping centre during the day. It requires the contractor to contract this work a cleaning brigade. Unfinished work which takes more
than one shift to finish and visible to Tenants and outsiders, should be sectioned
off with partitions or scaffoldings, thereby allowing small works to be carried
out during the day while maintaining a proper image.
51

CONSTRUCTION MANAGERS’ LIBRARY, ERASMUS+ 2015-1-PL01-KA202-016454

Controlling and quality assurance
Cost control

DIRECTOR
PROJECT MANAGER

Design coordination

Contract assistant

Tenants coordination

H&S specialist

Site manager "modernisation"

Site manager "extension"

Work manager 1

Work manager 1

Work manager 2

Work manager 2

Electrical installation manager

Electrical installation manager

HVAC manager

HVAC manager

Site engineer 1

Site engineer 1

Site engineer 2

Site engineer 2

Site engineer 3

Site engineer 3
security

security

Site logistic 1
Site logistic 2
Electrical installation logistic
HVAC logistic

Fig. 2.4 An example diagram of the organization of the team responsible for
development and modernization of the shopping centre [own source]
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Fig. 2.5 Partition sectioning off the construction work area corresponding with
the design of the shopping centre [own source]
One of the most important tasks of the contractor is to carry out the works with
minimum influence on the functioning of the shopping centre - minimizing
constraints and performing the work in the least visible way (fig.2.5).
Proper management of evacuation routes is crucial when conducting work in
many places simultaneously on a facility in use, and especially so when moving
the construction site along with the advancement of work and at subsequent
stages of construction work. It is therefore necessary to hold consultations and
obtain the approval of a qualified fire protection expert. Additionally, the Health
and Safety Plan at the construction site needs to be continuously updated. The
change of the latter must be presented to all participants in the construction
process, which means frequent on-site safety and health trainings.
During the expansion and modernization of Galeria Mokotów, due to the necessity of conducting façade works in the front of the building, a footbridge was
installed to provide a substitute entrance (fig. 2.6 and 2.7). The footbridge spanning 21 meters, 3 meters wide and 500 kg / m2 heavy was designed and constructed specifically for the project in such a way that it could be moved along
with the progress of work and provide entry to the building and escape route.
The truss was made of wood, riveted with D48 tubes and covered with graphics.
Such a properly designed footbridge made it possible to transport materials and
concrete mixtures.
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Fig. 2.6 Footbridge for communication during facade work [own source]

Fig. 2.7 Footbridge design [own source]

2.5 IMAGE
For a shopping centre which remains in use throughout the modernization work,
the image is of utmost importance. Surely, it is the element that the Contractor
should not forget about in both preparing the bid and implementing the project.
On either stage the Investor will be putting a lot of emphasis on how the project
interferes with its image. It is necessary to use partitions for all areas undergoing reconstruction in such a way the work has minimum impact on the operation
of the mall, its customers and tenants. First and foremost, it is necessary to
make sure that the communication lines are clearly marked and labelled, that
information boards are provided informing about organizational changes. This
marking must be aesthetic so that it does not differ from the decoration of the
mall. Carrying out work should by no means make customers feel lost or discouraged. Bearing in mind that the implementation of the investment project
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will also increase the volume of traffic (material supplies, staff shifts, negotiation meetings), all ensuing problems should be addressed and resolved at the
beginning in consultation with the Investor by agreeing on organization of traffic in a way that does not interfere with motorized shoppers. Organization of
traffic (motorised and pedestrian) is an indispensable element of efficient operation of the shopping centre. This issue also concerns carrying out loud work and
material handling, which can be carried out only at night, or after opening
hours. At the end of each night shift cleaning work must be carried out by a
specially recruited brigade. It is very important to separate technological routing
and from the accessible public routes, also for safety reasons. Fences are made
of non-combustible materials mounted to scaffolding on wheels enabling it to
be moved and assembled according to the needs (fig. 2.8).

Fig. 2.8 Systems sectioning off the construction work in an operating facility
[own source]
Sectioning off the construction work provides an opportunity to promote both
the Investor and the General Contractor. Partitions and fencing elements – while
separating the construction site - may serve as advertisement boards encouraging customers to visit the mall. Such a solution not only prevents customers
from being exposed to the view of the works with the risk of negatively affecting their perception of the Investor’s premises, but it can actually improve the
image of the Investor and secure proper functioning of the premises (fig. 2.9).
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Fig. 2.9 Partition sectioning off the construction site and performing promotional function [on the left], proposal of sectioning off a construction site prepared for a bid [right] [own source]

2.6 COORDINATION OF WORK WITH
THE INVESTOR AND TENANTS
Rebuilding an operating shopping centre poses numerous problems for customers (change of access, restrictions on the use of common parts, temporary closure of stores), and consequently affects the Investor and tenants. Therefore, it
is of utmost importance to ensure good flow of information. The General Contractor should prepare and timely provide the Investor with a detailed timetable
for the work that includes temporary limitation of the opening or closure of
premises so that the Investor prepares an information campaign for clients.
Coordination with tenants should start soon after delivery of the Construction
Site. Designated persons on the part of the Investor and the General Contractor
are responsible for the agreed taking over of the premises and then commissioning of finished premises within the specified time. The primary duties of the
contact co-ordinator include:






Negotiation of tenants' contracts in terms of technical aspects and cost;
Preparation of technical annexes to contracts;
Managing the flow of tenants' project design documentation (mainly interior design);
Overseeing the progress of work carried out by the General Contractor
and tenants as regards the preparation of premises for use;
Coordinating activities of the Investor, Designer, subcontractors and the
subcontractors of individual tenants;
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Preparation of takeover records and protocols of commissioning of finished premises.
The main problem of work on the rented space regards the scope of work to be
carried out and the fact that individual tenants usually have their premises arranged and designed for their own needs. However, from the point of view of
the Contractor work is often not limited to either the general space or the rented
space. Both rented space and general space are directly dependent on one another, but it is the General Contractor who is responsible for the general space
while individual tenant is responsible for rented space. It is a good idea to include in each contract the guidelines that are part of the design and construction
documentation where subcontractors on the side of the General Contractor and
tenants on the other are able to find:








access plan for individual rooms;
guidelines for liability for each element;
plan of traffic organization;
the delivery plan for materials indicating the places of unloading and
storage;
evacuation plan from the building and site;
distribution of sanitary facilities, first aid points, water intake points,
tool wash stations;
distribution of portable distribution boxes.

2.7 SUMMARY
Revitalisation and modernization of shopping malls is a specific construction
process and brings with it many risks and difficulties, often unaccounted for on
a standard construction site. Below are the lessons learned during the execution
of modernization and revitalisation projects by AWBUD Group:
1. Health and Safety Regulations - carrying out work on a facility in use
requires special supervision of the coordinators for occupational health
and safety;
2. Supply logistics - appropriate ordering and material handling is required. Often the problem is small storage yards or difficulties of the
transport of materials, especially when the facility is in use;
3. Subcontractors - When working on a continuous basis, it is important
to have reliable and proven subcontractors with experience in night shift
work and with the right workforce capabilities to achieve their goals.
4. Inventory - additional time should be provided at the beginning of the
project to take a detailed inventory that can significantly facilitate further work on the facility;
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5. Ensuring continuous cleanliness – coordination between General
Contractor (designated cleaning staff) and Investor (increased number
of cleaning staff due to falling dust during opening hours);
6. Two-shift work – it is necessary to ensure swift flow of information
between day and night shifts;
7. Coordination of work on rented premises - it is very important to
specify the exact scope of work and the provide timetable of work acceptance by the tenants;
8. Image - one of the most important elements when working on projects
at shopping centres in use (fig. 2.10).

Fig. 2.10 Finished elevator shaft made of prefabricated GRG elements (gypsum
plastered with fiberglass). [own source]
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CHAPTER 3
REVITALISATION OF HERITAGE /
MONUMENTAL BUILDINGS
(M. RUSSELL-CROUCHER)
3.1 GENERAL INTRODUCTION
Revitalisation and refurbishment are an important part of the building and construction process. Why is this important? It is estimated that the value of all
world real estate totals around US$180 Trillion [1], so much of the world’s
wealth is tied up in the built environment, therefore it is important that the
buildings that make up that wealth are understood, evaluated and protected as
appropriate, to keep safe the property as an asset for current and future owners
and users.
The typical level of new building in proportion to the existing is between 1 - 3%
per annum, so it is inevitable that a construction manager will work on an existing building at some time.
Why should a construction manager revitalise or refurbish a property?
There are a few reasons why a Construction Manager should works in a refurbishment of an existing building:





The typical level of new building in proportion to the existing is between 1 - 3% per annum, so it is inevitable that a construction manager
will work on an existing building at some time
According to Euroconstruct, the production in Construction sector
across Europe, is about the 50 % of the total due of investment [2]
The skills needed for working in an existing building from the Construction Manager point of view are not very different from the one’s
needed for new buildings
From a personal scope, gives you more opportunities of work and professional development, because as a Construction Expert, you are not
only focused on new buildings
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Not every building is of special interest or merit, whether architectural or historical and a building does not have to be old to have merit and likewise not
every old building is worth preserving.
There may be good financial reasons for revitalising and/or refurbishing an
existing buildings as this may be sometimes the most cost effective solution. In
other situations it may be necessary to consider whether a building is of monumental importance it is therefore important in this circumstance for construction
managers to have an understanding of how to consider whether a building
should be preserved. In the other side, we also have the environmental aspect:
refurbishment of an existing building is always more efficient and sustainable
than demolish it and construct it new.
Should the building be considered worthy of preservation, it is important for
construction managers to have an understanding of the stages of building conservation in order to determine the most appropriate measures to undertake for
any given building when considering revitalising or refurbishment.
This is of particular importance to construction managers as it is unlikely that
they will not have to deal with an old building from time to time, as they naturally make up the vast bulk of the building stock in any country.
In some cases specialist advice may be required because of the diverse nature of
the global building stock and the potential problems when undertaking a revitalisation or refurbishment, particularly for an older property and especially if it
is a particularly sensitive property.
However, it is vital that construction managers understand the stages of assessing and deciding on the most appropriate solution, undertaking the work and the
planning for subsequent maintenance requirements.
In 1972 UNESCO agreed its CONVENTION CONCERNING THE PROTECTION OF THE WORLD CULTURAL AND NATURAL HERITAGE 2 which
sets out their suggested steps for dealing with significant properties, which provides a template for practitioners to follow.
Their suggested methodology is:
1. read a monument, ensemble or site and identify its emotional, cultural
and use significance;
2. understand the history and technology of monuments, ensembles or
sites in order to define their identity, plan for their conservation, and interpret the results of this research;
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3. understand the setting of a monument, ensemble or site, their contents
and surroundings, in relation to other buildings, gardens or landscapes;
4. find and absorb all available sources of information relevant to the
monument, ensemble or site being studied;
5. understand and analyse the behaviour of monuments, ensembles and
sites as complex systems;
6. diagnose intrinsic and extrinsic causes of decay as a basis for appropriate action;
7. inspect and make reports intelligible to non-specialist readers of monuments, ensembles or sites, illustrated by graphic means such as sketches
and photographs;
8. know, understand and apply Unesco conventions and recommendations,
and ICOMOS and other recognized Charters, regulations and guidelines;
9. make balanced judgements based on shared ethical principles, and accept responsibility for the long-term welfare of cultural heritage;
10. recognize when advice must be sought and define the areas of need of
study by different specialists, e.g. wall paintings, sculpture and objects
of artistic and historical value, and/or studies of materials and systems;
11. give expert advice on maintenance strategies, management policies and
the policy framework for environmental protection and preservation of
monuments and their contents, and sites;
12. document works executed and make same accessible;
13. work in multidisciplinary groups using sound methods;
14. be able to work with inhabitants, administrators and planners to resolve
conflicts and to develop conservation strategies appropriate to local
needs, abilities and resources
All this UNESCO methodology is scoped and suggested for Heritage Buildings,
but is also of application in the case we are working with all-purpose and ages
buildings.
So in many cases this methodology can be reduced to:
1.
2.
3.
4.
5.

Understand the cultural significance of the building
Understand the construction aesthetic of the building
Investigate the construction and materials of the building
Deciding on the correct level of intervention
Undertaking the work and planning for future maintenance
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Other Methodologies and approaches to the intervention in existing buildings
have been developed [3], but to sum up, all of them have similar structures,
recommendations and phases of intervention

3.2 PHILOSOPHY
The first element for the construction to understand is the philosophy of conservation, in simple terms, why are you undertaking a project of revitalisation and
refurbishment for a building and what is the expected outcome?
As a starting point most countries have laws regarding the preservation and
alteration of old buildings whose aim is to preserve the building, not just for the
current owners and users but also for future generations because of its special
significance whilst also allowing for its continued existence for the interest of
the current users.
This can create a challenge to the practitioner in dealing with the issues created,
but in general, the philosophy is to try to make as little changes to the fabric of
the building as required, so as to retain as much of the existing features as possible.
It is rare for an old building to have remained untouched over its life, so often
there are existing revitalisation and refurbishment work from previous eras to
contend with, moreover these may have merit in their own right and therefore
should be considered as part of the historical past of the building which should
also be retained if possible.
In contrast, there may also have been ‘alterations and improvements’ made in
the past which may need to be removed in order to reveal the true nature of the
building for future generations.
There will almost certainly also be major differences in the standards to which
the building was originally built, if any existed at all at the time of construction.
Again these should be considered an inherent part of the building and care
should be taken to ensure that the delicate balance of the building is not disturbed.
For example, older buildings were often built to ‘breathe’, as it was not possible
to make them watertight using the construction techniques available at the time
of construction, examples are the use of solid brick walls in Northern European
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climates, where softer mortars and renders were used to allow the moisture to
escape from inside the building.
In these cases great care needs to be exercised as the introduction of modern
construction techniques, designed to provide a waterproof outer envelope, can
cause catastrophic failure when the moisture becomes trapped inside the building.
This is not to say that modern construction techniques cannot be incorporated
into an old building. There is now a greater understanding of building structures, so it would be wise to incorporate the latest thinking in earthquake proofing an old building if it is built in an area subject to this problem prided it can be
achieved without compromising the existing building, which may negate its
inherent historic value.
Sometimes all that can be achieved is to retain the facade to ensure that the
streetscape, within which the building is set, is maintained (fig. 3.1 and 3.2).

Fig. 3.1 Retained façade of an early 1700’s building, Old Queen Street, London
[own source]
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Fig. 3.2 Front of the façade retention showing supports and contractors offices
[own source]
In conclusion, there are no right answers and no shortcuts to deciding on the
best solution for an old building in order to arrive at the least intrusive and most
sustainable solution so as to ensure the minimum loss of authenticity, minimum
intervention and loss of fabric and the maximum possible reversibility for future
generations.

3.3 SIGNIFICANCE OF THE BUILDING
3.3.1 Understanding significance
The starting point for all investigations into the significance of a building is to
discover as much as possible about its history. This should be a much wider
investigation than just considering the timeline of the building and its architectural and aesthetic worth. The historical investigation should include the buildings cultural, social and even spiritual significance to society.
Compiling all this information would require the intervention of different professionals from many areas of knowledge from technical to historical aspects,
and so it’s no strange to have multidisciplinary teams formed by architects,
surveyors, engineers, historians, art restoration experts, economists or lawyers
to make the interpretation of all kind of information you can gather of an existing building.
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On the completion of his investigation, many countries may ask for a statement
of significance (SoS) to be produced, see appendix B. A statement of significance is used to formally list which is of heritage value or character.
A SoS will describe a building and its heritage value and the particular elements
or features that define the building and its value and importance to society.
Information can be obtained about a building from a number of sources. The
physical building is a main starting point therefore inspection of the building is
a key component to ascertain the construction and condition of a building. This
may require the opening up of parts of a building to ascertain the actual construction as many older buildings will have been adapted to a different use or
aesthetic which may mean that initial appearance may be deceptive, for example, old buildings may hide a much older building inside (fig. 3.3).

Fig. 3.3 Late 19th Century frontage hides a house built in 1460 in Stockport, UK
[own source]

3.3.2 Records
Another important aspect is to understand the behaviour of the building over
time (fig. 3.4). Buildings are dynamic and will change over time due to climatic
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conditions, ageing of components and changes made to the building over its life
due to changes of occupancy and use etc.

Fig. 3.4 Details of the construction of the 1460 house including a wattle and
daube wall [own source]
You can expect to also find information about the building from documentary
records such as local authority or municipality records, local reference libraries
and local records offices. There may also be information available in local
newspaper archives and local history groups.
At a national level there may be information in national archives and record
offices.
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Based on the information obtained it is then possible to start to make judgements about the interventions to be made in the building. Because the aesthetics
of a building could be altered by any intervention or repair made a clear understanding is needed of the value of the building so as to make correct judgements
about what can or cannot be achieved (fig.3.5). For more modern buildings, the
judgement may be more subjective as the value of the building to society may
not have been firmly established.

Fig. 3.5 Alteration example- [source:Toni Floriach i Puig, GPCat, Barcelona]
It is also important for the construction manager to understand when to obtain
external advice. Conservation is a very specialist area and advice may be need
from experts on how to deal with aspects of the building which are outside of
the knowledge and training of a construction manager, for example, repair of
stonework, working with lead, decorative plasterwork, or dealing with insect
infestation are areas where expert advice may be required to ensure that the
integrity of the building in maintained as far as practicable.
From this it can be seen that it is important to be able to work in teams, each
bringing their specialist knowledge to bear on the building project. In this case
the construction manager may be acting is more of a project managerial role,
see construction manager manual M1 (PROJECT MANAGEMENT IN CONSTRUCTION from CLOEMC I).
Finally it is also important to consult with stakeholders to understand their
viewpoint and explain to them what is achievable for a particular building and
to manage their expectations
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3.4 UNDERSTAND THE CONSTRUCTION
AESTHETIC OF THE BUILDING
3.4.1 Aesthetics
Understanding building aesthetics is also a key area when considering the best
way to revitalise and refurbish a building. Whilst aesthetics might be considered
to be the realm of architects, many older buildings were built without the aid of
architects in what is known as the vernacular style, i.e. designed based on local
needs, availability of construction materials and reflecting local traditions.
Many properties built in the countryside are of this type of construction, which
can be seen by the use of local materials which were ‘to hand’ in the location
(fig. 3.6). This explains the huge variation if construction types across Europe,
from the use of timber in Scandinavia, brickwork in much of the United Kingdom to the use of dry stone in Italy and other part of the Mediterranean area.
This means that buildings aesthetic value can be achieved is through the evaluation of society through a period of time, i.e. it still exists because society values
what it stands for, alternatively, its aesthetic value may be because of the designer who conceived it, examples are Le Corbusier, now considered one of the
pioneers of modern architecture and town planning. Great care thus must be
taken to fully understand the aesthetic value of a building is a holistic manner,
this is particularly true for some architectural styles where a buildings worth
may not be obvious to the less knowledgeable about architect forms.
Sometimes the challenge for the construction manager is to decide whether to
restore the building to its original design even if this contained problems of
materials or detailing which have led to failure of elements of the building in its
original form.
Examples of this are:
1) The use of local, poor quality stone to construct the facade of a building. Due to this poor quality parts of the stonework have deteriorated in
areas more exposed to the elements. The decision then is replace the
damaged area with the local stone, knowing that it will fail again or to
replace it with a more durable quality from a different quarry which
would not be as good a match. Sometimes, this choice is taken away
because the original materials are no longer available. Usually it is advisable to consult the local municipality for their views.
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2) Poor detailing can lead to failure, this particularly the case with windows, where water ingress is inevitable if it has not had a proper weathering originally detailed.
3) In other cases, previous interventions may have caused same failures
due to incompatibilities with the traditional materials (ie. Application of
plastic paintings to traditional mortars in façades), and the goal of the
new intervention should be to return the building to its previous or traditional aspect and materials

Fig. 3.6 Dry stone architecture [source: Toni Floriach i Puig, GPCat, Barcelona]

3.4.2 Context
Another area to consider is the context in which the building is situated. While
of no particular historic or aesthetic merit, a building importance may lay in
how it forms an ensemble with other buildings to form a unique ‘streetscape’.
This is particularly of consideration if the building is set with a protected area,
such as an area of conservation, for example the Specjalny obszar ochrony
siedlisk, SOOS, in Poland, the Gothic Quartier or the XIX Eixample of Barcelona in Catalonia or the Centre of Bologna in Italy.
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In these cases it may important to retain the facade to ensure that the continuity
of the street facades are maintained. Notice that in many historic cities and villages, the continuity and the aspect of the façades are regulated (fig. 3.7), and
you have to follow strict criteria of restauration, colours, materials and many
other aspects as the type of the windows or the roofs (fig. 3.8 and 3.9).

Fig. 3.7 Re-utilisation of a façade in Barcelona: before and after revitalisation
[source: Toni Floriach i Puig, GPCat, Barcelona]

Fig. 3.8. Streetscape, S Bailey, Durham UK [own source]
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Fig. 3.9. Restaurant frontage Saddler Street, Durham, UK [own source]

3.5 INVESTIGATE THE CONSTRUCTION
AND MATERIALS OF THE BUILDING
3.5.1 Investigation
Investigation of a building’s construction is another key area to be considered
by the construction manager and the scope of the investigation goes beyond the
just what methods of construction and materials have been used, but must also
inevitably consider the type and reason for deterioration of the building over its
existing life (fig. 3.10).
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Fig. 3.10 Blocked downpipe and effect of it [source: Mark Kennet, wkpartnership.co.uk]
Every building is subject to deterioration through weather, ageing of materials
and of course usage, therefore it is recommended that your investigation of a
building should also be a condition survey, which is an examination and photographic recording of an object, surface, or building prior to treatment or repair.
The investigation should systematically detail all the findings not just for the
current project but also to inform future generations and should be kept in an
easily accessible source so that future interventions can be suitably informed.
It is to be expected that some of the past interventions will have been of detriment to a building however this does not mean that they should be removed or
discarded as they form part of the historical framework of the building, known
as its palimpsest.
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Fig. 3.11. Adding 5 floors to an existing building is not always in benefit of
architectural aesthetics [source: Toni Floriach i Puig, GPCat, Barcelona]
In some cases the construction manager may need to employ an archaeologist to
carry out some of the investigations as they have tools that allow for investigation of the sub-surfaces of a building without damaging or opening up the structure of the building.

3.5.2 Other investigatory techniques
Other techniques that can be used to enhance the investigation include:
- Use of laser scanning of the existing building using cloud point technology
which provides an extremely accurate model of both the exterior and interior of
a building which can be explored virtually.
- Drone surveys now allow previously inaccessible roof areas of a building to be
examined
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Fig. 3.12. Dorn view [source: Jose Vega-Lozano@aerialvision.scot]
- Other tools such as hygrometers, steel detectors, or other appliances should be
used in this phase of the works (fig. 3.13)

Fig. 3.13. Use of a hygrometer to analyse the humidity % of water in wood
[source: Toni Floriach i Puig, GPCat, Barcelona]
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- In other cases, chemical analysis have to be done to determine same parameters that should be used in future calculations, when defining the project of intervention (fig. 3.14)

Fig. 3.14. Use of phenolphthalein to understand the carbonation of concrete
[source: Toni Floriach i Puig, GPCat, Barcelona]

3.5.3 Setting out the issues
On completion of the condition survey a report can be produced which sets out
the issues such as:
● Fabric deterioration
● Materials decay
● Weathering
● Structural condition
Part of the report should detail the materials encountered, their condition and
proposals for dealing with any problems found that could affect the revitalisation and refurbishment.
An understanding of materials, their chemical and physical properties and limitations is a vital part of your toolkit to enable the construction manager to un-
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derstand how the materials will react with other materials, both at the present
time and also after the conservation process is complete (fig. 3.15).

Fig. 3.15. Analysing salts to know the origin of humidity and best compatible
materials to be applied [source: Toni Floriach i Puig, GPCat, Barcelona]
New materials may be appropriate for use in the revitalisation and refurbishment process, however care should be taken, as some may be damaging to it, for
example the use of a stronger mortar than original can cause catastrophic damage to the surrounding brickwork. You will also need to investigate the availability of the different materials that have been identified that you may need to
use in the project to ensure availability when required, for example there may be
long lead times for certain materials or availability is only from suppliers outside of the local area or even country! This information along with the historical
data will enable the construction manager to make an informed decision about
whether further investigation is required, such as an intrusive investigation into
the structure and fabric of the building or whether there is sufficient evidence to
make a prognosis of the interventions to be made. Similarly, the construction
manager should investigate the availability of the potential skilled trades people
to undertake the work, their lead times, time to undertake the work and costs.
Following there’s a list of the possible skilled professionals which should participate in a diagnosis process of an existing building:





Structural engineer
Surveyor expert in historic buildings
Archaeologist
Historian
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 Expert in asbestos and other hazardous materials
 Topographer
 Photographer
 BIM Expert and laser meter
 Appliances engineer
The investigation may also highlight other items for consideration, such as the
presence of asbestos containing material (Note that Asbestos as a hazardous
material, has very strict legislation to work with it. Many interventions in existing buildings will have to deal with different applications of this material, fig.
3.16 and 3.17), wet or dry rots or protected species of animal, which may require a different approach and also an additional budget beyond the original
estimates.

Fig. 3.16. Steel structure protected with asbestos mortar [source: Toni Floriach i
Puig, GPCat, Barcelona]

Fig. 3.17. Correct way to extract materials to analyse if they content asbestos
[source: Toni Floriach i Puig, GPCat, Barcelona]
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3.6. DECIDING ON THE CORRECT
LEVEL OF INTERVENTION
Deciding on the correct level of intervention can be affected by many factors.
The most common reasons are listed below.

3.6.1 Legislative controls
When deciding upon the correct level of intervention, the construction manager
needs to understand the effect of current legislation will have on the decision
making process. Many countries have laws protecting aspects of the built environment which limit what can be achieved and also may require also require
consultation and/or approval before any work can be undertaken. These laws
can be at a national level such as a form of protective listing or local level such
as a conservation area.

3.6.2 Use and ownership requirements
Naturally the users and owners will want to have an influence of the proposed
revitalisation and refurbishment. Some of these changes may well be in keeping
and have minimal impact on the historical value of the property, however others
may have an impact that is not appropriate to the intention of the revitalisation.
In this case the construction manager may have to defend the property against
inappropriate change, so a balance will need to be struck between preserving the
historical asset however accommodating the changes to suit the owners. For
example, the introduction of disabled access or the introduction of fire protection measures, such as a sprinkler system, to meet insurance requirements may
be in conflict with the conservation philosophy.

3.6.3 Investment value
For commercial properties, often the financing is constrained by the rental income or sale value of the property. In this case it is necessary to obtain a valuation of the property setting out the possible rental income and/or the resale value
in order to determine what the level of budget for the project will be. It is important that the valuer used understands both the building and the market in
which it will be let or sold as this will affect the value, therefore a specialist
valuer is recommended with proven expertise in conservation, revitalisation and
refurbishment is used.
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3.6.4 Funding sources
Identifying sources of funding may be fundamental to deciding what can be
achieved for a building. There are often many sources of funding however it is
important to understand if there any constraints attached to the funding, i.e.
match funding required or other requirements.

3.6.5 Financing
Financing the works will of course depend on the client. They could have their
own internal funding sources or may have to obtain funds from the market.
Therefore estimating the amount available to carry out the work will need to be
balanced against the estimated cost of the works themselves including the conservation work will be influenced by the source of finance being used. For developers obtaining finance from the open market, it is usual to prepare a developer's budget calculation. This can be used to set the budget for the actual construction work. A simple example is provided at appendix B.

3.7 UNDERTAKING THE WORK AND
PLANNING FOR FUTURE
MAINTENANCE
3.7.1 Planning for the work
Planning to carry out the work should encompass not just the work but also take
into consideration possible future work and the maintenance of the building.
Sometimes, because of the funding or the delicate nature of the interventions to
be made the work may have to be carried out in a phased process over a number
of years. It is recommended that the plan should accordingly, be seen not just
for the current project but as a master plan for use for the maintenance of the
building and to programme future works and should therefore be reviewed on a
regular basis, for example every five years.
The plan should consider whether any special methods of working are required,
for example, will normal scaffolding be possible with damaging the building or
will it have to be kept out of contact with the fabric of the building. Similarly,
the plan should consider the effect of the building work on the existing building,
i.e. the effects of changes in humidity may have a catastrophic effect on the
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remaining building; measures may need to be taken to control the dust produced; the effect of drilling and other intrusive work on the existing fabric must
all be considered. Safe working must also be part of the plan. The catastrophic
fire at Windsor Castle in England was started by a curtain pressing against a
builder's spotlight causing over €45 million in damage. Part of the plan should
include advice to the owners and occupiers on the use of the revitalised property
to avoid damaging the significance of the building. In consequence, specialist
insurance of the work may be required to reflect the risk involved.

3.7.2 Staffing
Having planned the work, the construction manager should ensure that all the
staff involved in the project are familiar with strategy with clear roles and responsibilities so that the correct person to make decisions can be identified to
ensure that the significance of the building is not compromised.

3.7.3 Identification of consultants and trades
As stated in previously, it is vital for the construction manager to ensure that the
consultant advisors have the training and experience in the type of property
being conserved. Some countries maintain registers of accredited conservation
experts that can be consulted before deciding on who to appoint. Likewise it is
important to have trained trades people with a good understanding of what is
required. Trades people in very specialist areas such as decorative lime plaster
or preservation of decorative stone work, if required, may be much in demand,
so careful planning would be required to ensure that they will be available to
suit the project programme, for example in the UK less than one percent of
those working in the building industry are conservation specialists.

3.7.4 Materials
As discussed previously, specialist materials required for conservation may be
difficult to source, expensive and have long lead times which need to be factored into the building programme.

3.7.5 Maintenance
Maintenance is a vital part of the planning. Failure to maintain a building can be
very costly and lead to catastrophic damage the historical value.
For example, a blocked downpipe, which could be fixed very quickly and
cheaply, can cause immense damage as the over-spilling water saturates the
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external wall and cause the internal plasterwork to fail. The plan should however have flexibility built in so that unexpected and unforeseen circumstances
can be dealt with. These may be due to the failure of a component or an unexpected opportunity when other work is being carried out.

3.8 CONCLUSION
Revitalising and refurbishing an existing property to conserve its historical
status has many more facets than a typical new build or standard refurbishment
project. This starts with the need for investigation into the reason for conserving
the building and unlike more conventional building work, there are often areas
which will not be clear cut and subjective judgement must be used. The construction manager may need to persuade or negotiate to achieve the best compromise solution for the building. Careful planning is also vital as often scarce
materials or specialist may be required to carry out the restoration work or to
replicate missing elements. However, despite the complications, the satisfactory
completion by a construction manager of a conservation project should be a
matter of great pride as a historic building is revitalised for the current users and
preserved for future generations to enjoy.
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APPENDIX A:
CONSERVATION TERMINOLOGY
Aesthetics: Beauty or appreciation of beauty in architectural terms a building
that is aesthetically pleasing to the eye which is directly influenced by the artistic taste of an individual hence open to different interpretation by different people.
Asset: A building, monument, site, place, area or landscape identified as
having a degree of significance meriting consideration in planning dec isions, because of its heritage interest.
Intervention: Making a physical change to a building
Refurbishment: Refurbishment on the other hand implies a process of improvement by cleaning, decorating, and re-equipping. It may include elements
of retrofitting.
Reversibility is the philosophy that an intervention can later be removed as if
the intervention had never occurred, leaving no indelible harm to the asset.
Revitalisation: The preservation of architectural heritage of historical and cultural value by revitalization with the purpose to preserve and restore historical
landmarks, through the assignation of a new function to adjust historical buildings to modern requirements
Vernacular:
style of architecture exemplifying the commonest techniques,decorative features
, and materials of a particular historical period,region, or group of people.
Wattle and Daub: Wattle and daub, in building construction, method of constructing walls in which vertical wooden stakes, or wattles, are woven with
horizontal twigs and branches, and then daubed with clay or mud. Accessed 22
June 2017 Encyclopædia Britannica ©Britiannica.com
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APPENDIX B:
STATEMENT OF SIGNIFICANCE
Significance is defined in England and Wales National Planning Policy Framework as: “The value of a heritage asset to this and future generations because
of its heritage interest. That interest may be archaeological, architectural, artistic or historic.”
Historic significance – this looks at the age and history of the asset, its development over time, the strength of its tie to a particular architectural or historic
period, the layout of a site, the plan form of a building, internal features of special interest including chimney stacks and fireplaces, links to history such as an
important architect/landscape designer or owner or more locally to such as a
local industry or agriculture
Architectural and Artistic Significance – this is the design and general aesthetics of a place, either from a particular architectural or garden design or from the
way a place, garden or a building has evolved over time. It includes its visual
qualities and characteristics, long views of it in the landscape, legibility of form,
character of elevations, roofscape, materials, fabric, construction, craftsmanship, decoration and any specific artistic interest such as sculpture.
Archaeological significance – mostly for sites of archaeological interest, this
should look at the evolution of the monument, phases of development over different periods, important features, evidence in building fabric, potential for below ground remains and how it relates to its setting. It can also be relevant for
conservation areas and historic parks and gardens where there is potential for
archaeology beneath later phases of development.
To be able to address these considerations, and depending on the nature of the
heritage asset, there may be a need to:
• look at the asset and its setting;
• undertake a desk‐top and on‐site analysis;
• consider whether an expert assessment or supplementary analysis is necessary
(e.g. archaeological, structural analysis, architectural historian, social history,
etc); It is important to remember that archaeological interest is not confined to
below ground remains; an archaeological interpretive survey of a building can
be key in understanding phases of development and the significance of features;
• consider whether exploratory works are required to understand hidden layers
of fabric.
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CHAPTER 4
IMPROVING ENERGY EFFICIENCY
IN MONUMENTAL BUILDINGS
(M. RUSSELL-CROUCHER)
The majority of monumental buildings will not be very energy efficient as they
were often built when there were no building standards for energy efficiency
and there was little call for it from the occupants. In consequence many monumental buildings can be both cold and damp. It is therefore important to consider what energy efficiency measures could be applicable to a monumental
buildings when they are undergoing renovation or refurbishment. Construction
managers therefore need to be aware of the care that is needed when considering improving the energy efficiency of monumental buildings as inappropriate
installations can damage or destroy the features that make a building ‘monumental’ and could also cause lasting damage to a building.
Many energy efficiency measures are not in themselves cost effective, therefore
construction managers should discuss with their client what the client wants to
achieve, what are appropriate measures and the cost of installation in order to
make the correct decision. It may also be necessary to take into account local
regulations which may limit or dictate what measures can be introduced into a
building. For example, if a building is in a historic area, it may not be possible
to replace the existing windows with modern replacements due to planning restrictions. In this case refurbishing the existing windows may be the only option. Therefore, replacement of windows in historically sensitive buildings
should only be undertaken after consultation with the local authority’s approval.
Secondary glazing is a good option where thermal performance needs to be
improved and the existing character of the building needs to be maintained.
Sealing gaps in doors and windows can be very effective. Self adhesive foam
strips are low cost but deteriorate over time and will need replacing. Metal and
plastic strips with brushes and wipers whilst having a higher capital cost are
more cost effective and will last longer. Regular maintenance and inspection of
draught proofing and door closers will ensure that they continue to work properly and provide savings. Check all seals, draught stripping and door closers for
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signs of damage and replace them if required. Draught stripping comes in a
variety of sizes to seal any gap and is easy to install.
Gaps around the edges of doors can have strips fitted similar to those recommended for the windows and other holes that could cause cold air to enter the
building should be addressed including keyholes and letterboxes.
Open Fires and Chimneys
An open fireplace that is not needed there could cause heat losses and these can
addressed by capping the chimney or by installing an inflatable cushion called a
chimney balloon which will block the chimney.
Flooring
Timber floors can have gaps between the boards and between the boards and the
skirting boards and these gaps can increase and decrease as temperatures
change. Consequently any filler used to address the gaps needs to be flexible
and these will include silicon based sealants.
Suspended timber floors
Adding insulation between joists, where there is access to the underside of suspended timber floors, is a cost-effective measure at any time. In areas where
there is no access, insulating between the joists can only be carried out from
above. To do this, the flooring must be lifted so it is only worthwhile if floor
renovation is part of a planned refurbishment. Either mineral wool or rigid foam
insulation can be used.
Suspended timber floors
Insulation should fully fill the space between the joists and be the full depth of
the joist. If there is a cellar or basement, insulation can easily be installed from
below. Building standards should be consulted to ensure correct fire performance is achieved. Mineral wool or rigid insulating boards can be used. The insulation should be placed tight up to the underside of the floor but not be overcompressed. Where there is no access from below, the only practical and more
expensive way to insulate the floor is by taking up the floorboards. Timber suspended floors can suffer with draughts – from between the floorboards, around
radiator pipes and under the skirting boards. These need to be sealed. Membranes, expanding foam and mastic all have a role to play here. All timbers
should be inspected for damp, rot or infestation prior to the addition of insulation.
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Roof Access Hatches
For buildings with roof voids, the roof access hatch can be draught proofed
using strip insulation similar to those used on windows and doors.
Other penetrations
Pipe penetrations through walls, floors and ceilings need to be filled with flexible sealants or, for larger gaps, expanding foam. Other gaps and cracks can be
filled with concrete, mortar, or other sealants however crack may indicate other
underlying problems that would need diagnosed by a professional. Insulation of
brick walls is fairly straightforward though relatively expensive. For buildings
rendered in lime based render or constructed from soil based materials which
are designed to ‘breath’, i.e. let water vapour pass through the wall from internal
to external surfaces, great care should be taken to ensure that the wall remains
permeable as sealing the wall to the passing of water vapour can lead to catastrophic failure. Generally sealing monumental buildings to prevent the movement of water vapour is not recommended as it can lead to an unacceptable
increase of humidity in the building structure leading to failure.
Efficient Lamps
The use of energy efficient lamps is mandated through EU regulations. Construction managers should be aware that when upgrading a building it may be
necessary, in order to use energy efficient lamps, that the fittings are upgraded
to take the lamps.
Further Measures
Beyond improving the energy efficiency of the structure of the building there
are a number of measures which can be used, such as heat pumps, bio fuel, wind
turbines etc, however these need to be considered against various criteria:
Appropriateness: Is the measure appropriate for the building, for example wind
turbines are very visually intrusive so are often not appropriate for historic
structures on aesthetic grounds.
Cost: While improving the energy efficiency of the structure by insulation is
often cost effective, introducing alternative measures can often be expensive
and also not cost effective in pure payback terms. When considering these interventions, these should be agreed with the owner developer and advice obtained from a conservation expert into the efficacy of their use.
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Measures

Cost €

Pipe Insulation
Insulate Hot Water Tank
Lighting
Floor Insulation1
Boiler Controls/ TRVs
Draught proofing
Insulate Loft
Increase loft insulation
Cavity Wall Insulation2
Wind Turbine3

10
35
40
100
150
200
250
250
500
2000

Annual
ergy
Saving €
10
35
60
50
30
25
150
45
115
30

Change boiler (Condensing)5

2500

Solar Thermal7

En- CO2 Saving Payback
Kg/year
Years
60
190
250
270
90
130
800
230
610
500

1
1.0
0.7
4
5
8
3
7
4
674

235

1300

156

4000

50

260

80

Air source heat pump
Solid wall insulation (internal)8
Double Glazing9
Bio Mass (Wood chip/pellet)10
Ground Source Heat Pump
Photo voltaic

7000
7000

50
380

0
2000

140
15

8000
900011
10000
10000

135
0
19012
200

720
1000
0
1000

60
N/A
55
50

Solid Wall Insulation (Ext)

12500

400

2100

32

Installation
disruption

On going
disruption
Factor
Low
Very Low
Negligible
None
Negligible
Very Low
High
Low
Low
Low
Low
Low
Low
None
Low
None
Low
None
Medium
Medium/
High
Low/
Me- Low
dium
Low/
Me- Low
dium
Medium
Medium
Very High
None

Cost per kg CO2 Rank by cost
per
kg/CO2
saved
0.17
2
0.18
3
0.01
1
0.37
5
1.66
9
1.54
8
0.32
4
1.09
7
0.82
6
4
12

Medium
Medium
Medium
Low/
Medium
High

1.92

10

15.38

17

N/A
3.5

No saving
11

Low
High
Low
Low

11.11
9.0
N/A
10

16
14
No saving
15

None

5.95

13
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Tab. 4.1 Improving energy efficiency in monumental buildings - example
[source: M. Russell-Croucher for Trainrebuild Project IEE/09/741SI2.576295]

Seek advice when installing floor insulation with suspended timber floors as incorrect installation can cause problems with rot

2

Actual cost shown, grants can save up to half of this reducing the payback to 2 years

3

Small scale wind turbine savings only if there is sufficient wind at the property and it is correctly located and enough energy is
produced to enable grid feed in tariffs to apply
Regular maintenance and replacement after 20 years increases payback period

5

Savings will depend upon how efficient your old boiler was in comparison to the new condensing boiler

6

Payback is longer as annual maintenance required in addition to initial cost

7

Solar Thermal and Photo Voltaic require a south facing roof, a strong roof structure and permission (in some cases)

8

Costs do not include redecorating. Internal insulation loses the use of the buildings mass for heat storage
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4

9

A minimum of double glazing is required by legislation for new or replacement. There are other benefits of double glazing such
as sound reduction
10

CO2 from required regular deliveries of fuel not included

11

Costs may double if there is no existing chimney or radiators available

12

Saving over gas, higher savings if the GSHP replaces electric or solid fuel heating
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CHAPTER 5
URBAN MINING
(C. MOTZKO,
F. LINNEBACHER,
D. BLESINGER)
5.1 BACKGROUND
The construction sector is one of the most resource-intensive industries. As the
result of activities in the area of construction of buildings and civil infrastructure, total or partial demolition of buildings and civil infrastructure or construction works in existing buildings, a waste stream is generated called Construction
and Demolition Waste (CDW). It is one of the heaviest and most voluminous
waste streams generated in the EU, which accounts for approximately 25% 30% of all waste.1 This waste stream consists of different materials, which
partly are dangerous such as asbestos, but partly are valuable such as glass,
metals and plastics, many of which can be recycled.
From the legal point of view of the European Union, the Waste Framework
Directive 2008/98/EC2 is substantial for the waste management. The Directive
defines a five-step-hierarchy for waste management - fig. 5.1 (example on basis
in The United Kingdom3):
Prevention: Using less material in design and manufacture. Keeping products
for longer; re-use. Using less hazardous materials.
Preparation for re-use: Checking, cleaning, repairing, refurbishing, whole items
or spare parts.
Recycling: Turning waste into a new substance or product. Includes composting
if it meets quality protocols.

1

http://ec.europa.eu/environment/waste/construction_demolition.htm
Directive 2008/98/EC of the European Parliament and of the Council of 19 November 2008 on
waste and repealing certain Directives, Official Journal of the European Union, 22.11.2008
3
www.gov.uk, 2011
2
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Recovery: Includes anaerobic digestion, incineration with energy recovery,
gasification and pyrolysis which produce energy (fuels, heat and power) and
materials from waste; some backfilling.
Disposal: Landfill and incineration without energy recovery.

Product (non waste)
Waste

Prevention
Preparation for re-use
Recycling

Recovery
Disposal
Fig. 5.1. Five-step-hierarchy for waste management according to Waste Framework Directive 2008/98/EC4
Article 11.2(b) is of importance for the construction industry:
"Article 11
Re-use and recycling
…
2. In order to comply with the objectives of this Directive, and move towards a
European recycling society with a high level of resource efficiency, Member
States shall take the necessary measures designed to achieve the following targets:
…
(b) by 2020, the preparing for re-use, recycling and other material recovery,
including backfilling operations using waste to substitute other materials, of
non-hazardous construction and demolition waste excluding naturally occurring material defined in category 17 05 045 in the list of waste shall be increased to a minimum of 70 % by weight."

4

http://ec.europa.eu/environment/waste/framework (own compilation)
Category 17 05 04 consists of soil and stones other than those mentioned in 17 05 03 (17 05 03*
soil and stones containing hazardous substances)
5
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The level of recycling and material recovery varies greatly and amounts between less than 10 % and over 90 %6. Therefore, the legislation obligations as
well as the responsibility towards society and the environment requires the development of concepts, which ensure, that a re-use of materials, resulting from
construction works in existing buildings as well as from the demolition works
will enter a closed cycle of materials, which allows to save the primary raw
materials consumption. One of these concepts is Urban Mining.

5.2 ANNUAL DEMAND
FOR RAW MATERIALS
IN THE CONSTRUCTION INDUSTRY
In the construction industry, raw materials are used after transformation into
building materials.
Inorganic raw materials, divided into two groups:
- mineral raw materials such as natural stone, gravel, sand, ceramics,
mineral bonding agents, glass, concrete, mortar and others,
- metallic raw materials such as structural steel, reinforcement steel, copper, aluminium and others.
Organic raw materials such as (engineered) wood, bitumen, plastics and others.
In addition, there exists a variety of composites.
The global demand of raw materials for construction purposes is in comparison
to other sectors very high. The following Figure 5.2 shows the comparison of
the raw material extraction in the sectors of construction materials, ores and
industrial minerals, fossil energy sources and biomass.

6

http://ec.europa.eu/environment/waste/framework/
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Fig. 5.2. Global raw materials extraction7
Figure 5.2 shows the dominant use of mineral raw materials as aggregates, concrete and bricks.

Fig. 5.3. Use of materials for buildings8
Concerning the use of products in construction, the Regulation (EU) No
305/2011 is to apply9. The Regulation builds the basis of the competitiveness of

7

8

Krausmann et al. (2009): Growth in global materials use, GDP and population during the 20th
century, Ecological Economics Vol. 68, Number 10, 2696–2705, Version 1.2 (August 2011),
www.uni-klu.ac.at/socec/inhalt/3133.htm
Resource efficiency in the building sector, Final report. Copenhagen Resource Institute, 2014
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the construction materials sector as well as defines the rules for sustainable and
safe construction. Seven basic requirements with regard to product standards for
construction works are to fulfil:
- Mechanical resistance and stability,
- Safety in case of fire,
- Hygiene, health and the environment,
- Safety and accessibility in use,
- Protection against noise,
- Energy economy and heat retention,
- Sustainable use of natural resource.

5.3 THE URBAN MINING CONCEPT
Urban Mining is a concept of identification and extraction of materials enclosed
in durable or short-lived producer goods such as buildings, infrastructure, packaging or process waste as a source for secondary raw materials. The target of
this concept is to extract secondary raw materials from the anthroposphere to
reduce the consumption of primary raw materials. Concerning the life cycle
analysis, the aspect of availability of the materials is relevant, which can be
systematised in long-term and short-term urban mine. An example is shown in
Figure 5.4.
The difference between Urban Mining and Waste Management can be identified
in limits of both approaches. Waste Management deals with waste disposal, its
quantity and components as well as with the best possible return into the material cycle. Urban Mining incorporates the entire stock of durable goods in existing built environment in order to be able to predict future material flows as early
as possible and to give basics for urban development and to derive the best possible recycling pathways.10
Concerning the exploitation of this source, the requirements are similar to the
exploitation of primary raw materials such as investigation of the material stock
size, economic and technological concepts as well as the permission for opera-

9

REGULATION (EU) No 305/2011 OF THE EUROPEAN PARLIAMENT AND OF THE
COUNCIL of 9 March 2011laying down harmonized conditions for the marketing of construction
products and repealing Council Directive 89/106/EEC
10
Umweltbundesamt: www.umweltbundesamt.de/themen/abfallressourcen/abfallwirtschaft/urban-mining, 10.02.2016
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tions. The extraction of valuable materials from the demolition or part demolition of buildings and infrastructure can be profitable today. The necessary steps
how to improve this is shown in Figure 5.5 as an example.
URBAN MINING
Urban mine

INPUT
Any raw
material

Production

Waste
Management

Consumption

Waste
Processing

OUTPUT
Secondary raw
material

Material stocks

Time

Long-term
Urban mine

Short-term
Urban mine

Durable
producer- and consumer goods
and their waste material:

Short-lived
producer- and consumer goods
and their waste material:

- Buildings
- Infrastructure
- Landfill sites
- Others

- Packaging
- Electrical devices
- Process waste Material
- Others

Fig. 5.4. The Urban Mining Concept - Example11
Clearing out defines processes of removal of movable items of the building such
as pieces of furniture, electronic devices, books, tableware etc. Gutting defines
processes of dismantling of the building down to its shell. It consists of removal
of doors, windows, floors (including screed), suspended ceilings, building
equipment etc. It is regular a case, when the building will be modernized.
Demolition works can be divided into categories of total demolition (case of
recovery of the landplot) and partial demolition (case of modernization and
extension of an existing building) of the building. Usually, the demolition works
require the use of machines (mechanically demolition work) and manual labour
(manual demolition work). In case of conventional demolition, for example by
balling, the waste material is not separated in waste classes, while in case of
selective demolition the classification is directly made on construction site. The
waste material requires a waste management according to the national regula-

11

Urban Mining e.V.
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tions, following the Waste Framework Directive of the EU and has to be accompanied by pollutant cleanup.

Gutting (Dismantling to
the building shell)
Structural demolition
works
Total demolition

Partial demolition

Mechanically

Manual work

Selectiv

Conventional

Pollutant cleanup

Clearing out

Waste Management
Fig. 5.5. Structure of demolition works – an example
Within the considerations concerning the application of different demolition
technologies, which impacts the economy, the ecology, the execution time and
other parameters of the demolition project, the demolition techniques overview
is helpful. In Germany the technologies for demolition work are standardized by
the industrial standard DIN 18007, which emphasizes constant growing in complexity for these parts of construction work and mentions the concept of Urban
Mining by speaking about the demands in-depth knowledge of the resulting
materials.12 The various demolition methods according to German Standards
DIN 18007 are shown in Figure 5.6.

12

DIN 18007: 2000-05
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Fig. 5.6. Demolition techniques - Suitability and effects 13

13

DIN 18007: 2000-05
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5.4 QUANTITIES OF RAW MATERIALS
IN EXISTING BUILDINGS
For the implementation of the idea of Urban Mining the knowledge of the quantities of raw materials in existing buildings is crucial. There are different studies, dealing with this subject, for example Ortlepp et al.(2015)14, Tanikawa et al.
(2015)15, Kleemann et al.16 and Schiller et al. (2015)17.
In a research project at Technische Universität Darmstadt, a specific method of
regional estimation of potentials as well as for Material Flow Analysis of secondary resources in existing buildings was developed18. The concept is shown
in Figure 5.7 and is based on a link between Land Register Data (supported by
GIS-applications), a classification of the portfolio of existing buildings and
specific material contents for each building class.

Fig. 5.7. Concept of Regional Material Stock Estimation in Buildings19

14

Ortlepp et al. (2015): Material stocks in Germany's non-domestic buildings: a new
quantification method http://dx.doi.org/10.1080/09613218.2016.1112096
15
Tanikawa et al. (2015): The Weight of Society Over Time and Space: A Comprehensive
Account of the Construction Material Stock of Japan, 1945–2010
16
Kleemann et al (20145): A method for determining buildings’ material composition prior to
demolition. available: http://dx.doi.org/10.1080/09613218.2014.979029
17
Schiller et al. (2015); available: http://www.umweltbundesamt.de/publikationen/kartierung-desanthropogenen-lagers-in-deutschland
18
Schebek et al., Material stocks of the non-residential building sector: the case of the RhineMain area; available: http://www.sciencedirect.com/science/journal/aip/09213449
19
Schebek et al., Material stocks of the non-residential building sector: the case of the RhineMain area; available: http://www.sciencedirect.com/science/journal/aip/09213449
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In this model two perspectives are linked: the “stock-taking” and the “spatial”
perspective. The data for the “stock-taking perspective” results from the analysis of estimated material contents of single buildings in the specific building
classes. The building class describes the function of the building and can be
systemized i.e. in residential buildings, administration and office buildings,
warehouses, retail and service buildings, health care buildings, sport facilities
etc. The classification is an individual case of the investigated region. This is to
superimpose with the age of the buildings, which indicates the typical material
use for this construction period. The “spatial perspective” is based on existing
spatial data base, collected in regional GIS.
In the Case Study Rhine-Main Area (s. Chapter 5.5) the application of the Concept of Regional Material Stock Estimation in Buildings is presented.

5.5 CASE STUDY: MATERIAL STOCKS
OF NON-RESIDENTIAL BUILDINGS
IN THE RHINE-MAIN AREA
5.5.1 Investigation of single buildings
In order to examine the material stocks of non-residential buildings (NRB),
stocktakings of individual buildings have been performed in the Rhine-Main
area20. In the course of this stocktaking can be divided into three categories:21



20

21

Technical stocktaking: identification of the components of buildings as
well as recording of the constructions and materials, installations and
their functions according to type and condition.
Measured stocktaking: recording the length, height and angle dimensions, checking and, if necessary, updating stock plans or making new
stockpiles, as well as quantitative documentation of the geometric
stock.

Schebek et al. (2016), PRRIG r3-Verbundprojekt: Techno-ökonomische Potenziale der
Rückgewinnung von Rohstoffen aus dem Industrie- und Gewerbegebäude-Bestand – PRRIG:
Schlussbericht. Projektlaufzeit: 01.04.2013 bis 30.06.2016. online verfügbar unter DOI:
10.2314/GBV:882209140 z.B. bei der Technischen Informationsbibliothek https://www.tib.eu
Klingenberger, Jörg (2007), Ein Beitrag zur systematischen Instandhaltung von Gebäuden,
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Usage-related stocktaking: recording and documentation of the user
data, recording of current and historical information on the use of the
building, such as, for example, the consumption data of technical installations and changes in building technology

The inventory was carried out in two basic steps. In the first step, the material
stock was identified on the basis of received documents and drawings. In the
second step, the materials and their quantities were checked "on site" as a result
of the first step, and additionally the identification of the materials including the
quantities that were not registered in the documentation was carried out. The
results of the inventory were documented individually for each building under
investigation.

5.5.2 Presentation of the examined non-residential buildings
The 19 investigated objects were non-residential buildings (NRBs), which had
not yet been recorded statistically before, so that a scientific analysis of the
composition of the building-related anthropogenic material stock was made.
Table 5.1 below shows the buildings selected as an investigation object.
The buildings were distinguished in their construction. If a building surrounded
a large space from the floor slab to the roof on the majority of the floor space,
its construction was "hall construction", if it comprised several floors, then it
was a "storey building". In order to supplement the construction in the building
typology, typical constructions of non-residential buildings (NRB) were examined.
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Tab. 5.1. List of investigated buildings and their characteristics
no.

Building type

1
2
3
4
5
6
7
8
9
10
11
12
13
14
15
16
17
18
19

Office building
Factory building
Factory building
Office building
Factory building
Office building
Warehouse building
Office building
Warehouse building
Factory building
Factory building
Administrative building
Warehouse building
Warehouse building
Warehouse building
Warehouse building
Warehouse building
Warehouse building
Warehouse building

GV [m³]
2.820
11.690
121.735
5.612
5.045
36.000
213.180
121.800
374.100
6.240
3.966
1.390
28.070
5.272
32.960
119.950
65.183
94.996
92.590

Year of
Construction
1908
1935
1955
1970
1960
2002
2008
1970
2013
1960
1965
1996
1970
1970
2014
1959
1963
1936
1941

Construction type
Storey building
Hall construction
Hall construction
Storey building
Hall construction
Storey building
Hall construction
Storey building
Hall construction
Hall construction
Hall construction
Storey building
Hall construction
Storey building
Storey building
Hall construction
Hall construction
Hall construction
Hall construction

5.5.3 Documentation of the results of the stocktakings in a
"Building and material pass"
The aim of the study was to gain an insight into species, masses and quantities
as well as an overview of the distribution of the building materials. This information was aggregated in a "Building and material pass" (see Figure 5.9 to Figure 5.11), which must be seen as documentation of the stocktaking. The collection was carried out by electronic data processing with standard spreadsheet
software (Microsoft Excel).

On the title page the "building and material pass" showed the general information about the building as




Address of the building
general information on owners, planners and building contractors,
general description of the building including a photo of the object,

101

CONSTRUCTION MANAGERS’ LIBRARY, ERASMUS+ 2015-1-PL01-KA202-016454






Building dimensions such as length, height, width, etc.,
Reference values (gross floor area, gross volume, year of construction and age)
for superordinate systems,
utilisation class and identification number, as well as
Information on the creator and the date of the inventory processing.

The second page gives an overview of the used building materials including a
comparative illustration of material composition. On page 3 of the "Building
and material pass", the total quantities of the materials are assigned to individual
components. The structure is based on the structure of German industrial standard "DIN 276 Building costs – Part 1: Building construction”22.
To ensure the comparability of the examined buildings, the documentation starts
after the clearing out.

Fig. 5.8. Structure of the "Building and material pass"

22

DIN 276-1:2008-12 Building costs – Part 1: Building construction
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Fig. 5.9. Building and material pass Page 1/3: Overview of general information
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Fig. 5.10. Building and material pass Page 2/3: Overview of the material
amounts
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Material amounts (total)
300 Building - Building structures
Mineral building materials [kg]
Classification

Foundation

Wall
(Vertical surfaces)

Columns
(Vertical lines)

Key based on
DIN 276
(3. Level)

Component description
(Based on DIN 276)

Concrete

Brick

Mortar

Plaster

Metallic building materials [kg]
Other
stones

Glas

Steel

Aluminium Copper

Other building materials [kg]
Plasterboard

(Cast) Iron

Rock w ool

Wood

322

Flat foundation

0

0

0

0

0

0

0

0

0

0

0

0

0

323

Depth foundation

0

0

0

0

0

0

0

0

0

0

0

0

0

324

Floors & Flooring

146.821

0

0

0

0

0

0

0

0

0

0

0

0

325

Floor coverings

334.680

0

0

0

0

0

0

0

0

0

0

0

0

327

Drainages

0

0

0

0

0

0

0

0

0

0

0

0

0

329

Other foundation

0

0

0

0

0

0

0

0

0

0

0

0

0

331, 341

Load-bearing exterior and interior w alls

489.933

0

0

0

0

2.196

22.675

0

0

0

0

0

0

332, 337,
342, 346

Non-load-bearing exterior and interior w alls as w ell as
elementary w alls

8.445

0

0

0

10.785

0

0

8.763

0

0

0

0

0

335, 337

Curtain facades, Exterior w all coverings

0

0

0

0

0

0

6.904

1.198

0

0

0

0

0

333, 343

Load-bearing exterior and interior columns

0

0

0

0

0

0

112.075

0

0

0

0

0

0

332, 342

Nom-load-bearing exterior and interior columns

0

0

0

0

0

0

0

0

0

0

0

0

0

334, 334,
362

Window w ing

0

0

0

0

0

0

0

0

0

0

0

0

0

334, 344,
362

Window frames

0

0

0

0

0

0

0

0

0

0

0

0

0

334, 344

Door leaf, gate unit

0

0

0

0

0

0

1.700

0

0

0

0

0

0

334, 344

Door frames

0

0

0

0

0

0

0

0

0

0

0

0

0

351

Ceiling constructions

0

0

0

0

0

0

221.518

0

0

0

0

0

0

352

Floor Layer

4.386.485

0

0

0

0

0

96.108

0

0

0

0

0

0

353

Ceiling covering

0

0

0

0

0

0

0

0

0

0

0

0

0

361

Roof constructions

0

0

0

0

0

0

0

0

0

0

0

0

0

363

Roofing

0

0

0

0

0

0

9.173

0

0

0

0

0

0

364

Roof covering

0

0

0

0

0

0

0

0

0

0

0

0

0

Window s

Doors

Ceiling

Roof

400 Building - MEP, building services
Connection units

0

0

0

0

0

0

0

0

0

0

0

0

0

Cables, lines

0

0

0

0

0

0

23.942

0

0

0

0

0

0

Other plant engineering

0

0

0

0

0

0

0

0

0

0

0

0

0

421

Heat generating plants,
Heat accumulator

0

0

0

0

0

0

0

0

0

0

0

0

0

422

Heat distribution netw orks

0

0

0

0

0

0

0

0

0

0

0

0

0

423

(Room) heating surfaces

0

0

0

0

0

0

0

0

40

0

0

0

0

429

Chimney

0

0

0

0

0

0

0

0

0

0

0

0

0

431

Ventilation systems

0

0

0

0

0

0

0

0

0

0

0

0

0

432, 433

(Partial) air conditioning

0

0

0

0

0

0

0

0

0

0

0

0

0

434

Cooling systems

0

0

0

0

0

0

0

0

0

0

0

0

0

439

Other air-conditioning systems

0

0

0

0

0

0

0

0

0

0

0

0

0

441,
442,
443

High & Medium Voltage,
Supply and low -voltage sw itching
Systems

0

0

0

0

0

0

0

0

0

0

0

0

0

444, 446,
457, 485

Transmission netw orks, cables,
Lines, leads, grounding

0

0

0

0

0

0

0

0

527

0

0

0

0

445

Lighting (systems & units)

0

0

0

0

0

0

0

0

0

0

0

0

0

446

Lightning protection systems

0

0

0

0

0

0

0

0

0

0

0

0

0

451, 452,
453, 454,
455, 456

Telecommunications, search & signal,
TV & Antenna, Alarm &
Fire detection and electro-acoustic installations

0

0

0

0

0

0

0

0

0

0

0

0

0

Lift facilities

461

Passenger and freight elevators

0

0

0

0

0

0

558

0

0

0

0

0

0

Escalators

462

Escalators

0

0

0

0

0

0

0

0

0

0

0

0

0

Transport systems

464

Goods, files, tube mail & other transport equipment

0

0

0

0

0

0

0

0

0

0

0

0

0

Access systems

463

Rail systems, Facade maintenance systems

0

0

0

0

0

0

0

0

0

0

0

0

0

Crane systems

465

Crane systems including lifting equipment

0

0

0

0

0

0

0

0

0

0

0

0

0

Media supply and media
systems

473, 478

Connections, cables, lines

0

0

0

0

0

0

0

0

0

0

0

0

0

Fire extinguishing systems

475

Fire brigade connections, lines

0

0

0

0

0

0

1.187

32

0

0

0

0

0

One-dimensional components

0

0

0

0

0

0

340

0

0

0

0

0

0

Tw o-dimensional components

0

0

0

0

0

0

35.326

0

0

0

0

0

0

Other components

338, 339,
359, 369

General cargo

0

0

0

0

0

0

0

0

0

0

0

0

Water, Waste w ater and gas
installations

WarmthSupply
Systems

Air engineering
Installations

Electrical supply systems

Electricity utilization

Tot al mass [kg]

411,
412,
413

5.366.364

0

0

0

10.785

2.196

531.506

9.993

567

0

0

0

0

0

Fig. 5.11. Building and material pass Page 3/3: Overview of component-specific
material allocation
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5.5.4 Determination of material stocks of non-residential
buildings
With the aid of the previously mentioned "Building and material passes" the
material stocks of 19 buildings were determined by on-site investigations. For
each building, the materials and their quantities were applied to the gross volume content (GV) in order to obtain a characteristic value in kg/m³ GV (Table
5.2).
Tab. 5.2. Material characteristics of the buildings under investigation in
[kg/m³ GV] 0.0 stands for a value <0.005 kg/m³, "n.d." for "not detected"

5.5.5 Summary
The determination of material stocks of buildings were based on the determination of material contents, which were combined with spatial information on the
building stock. The gross volume is used as a suitable reference variable. To
determine characteristic values, a component typology was developed in accordance with DIN 276 in form of a component list.
It was established that used raw materials should be documented during the
planning phase of new buildings and renovation. A standardized recording and
documentation tool, such as the "Building and material pass" was presented
here, could be useful.
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Through the documentation of the identified (secondary) raw materials, the data
of an stocktaking is documented in a structured form for further planning of the
existing buildings.
The determination of the specific material stocks was based on the data analysis
of 19 non-residential buildings (NRB). The types of construction and used materials could be regarded as typical of non-residential buildings (NRB) in Germany and Central Europe. As expected, the largest mass fractions was concrete,
masonry and steel which were essentially components of the structure of buildings. Other building materials, such as aluminum and copper, were present to a
much lesser extent and were dependent on the respective components of the
building.
In general, hall buildings seemed to have higher contents of metals and wood
compared to storey buildings, presumably due to the supporting but narrow
construction, which is necessary for high and wide ceilings. Other buildings
such as office buildings and administrative buildings are subdivided by additional ceilings and partition walls, which consist of high proportions of concrete.
The determined material stocks were of the same level as the values of comparable studies (see Ortlepp et al., 2015). However, the results also showed that
within a group the material contents of individual buildings vary greatly. Obviously, individual building characteristics due to function or adaptation to user
needs have a great influence on the proportions of the materials.
In the future, a harmonized designation and approach for building stocktaking
and documentation should be drawn up and applied in order to be able to compare the results of further studies.
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CHAPTER 6
CASE STUDIES
6.1 REVITALISATION OF
THE MARYWILSKA RADEX PARK
(J. SOBIERAJ)
6.1.1 General introduction
The Revitalisation is a process of urban, spatial, technical, social and economic
changes, targeting the transformation of separated communes’ areas that are
found in a state of the crisis that results from economic and social factors. The
general objective of revitalisation is a recovery of degraded areas which lost
their own original function. It boils down to getting them out of the crisis situation, the restoration of their former functions, and finding a new use for them,
and creation of suitable conditions for their further development with utilization
of their endogenous features. The process of driving the degraded areas’ recovery from the critical state should be conducted by stakeholders in a complex
manner, through integrated activities for the benefit of the space and the economy, of which the beneficiary should be the local community.
Revitalisation is a practical concept that most often applies to a set of building
units which in a result of certain changes e.g. economic, social, or some other,
partially lost their original function and their destination. Also, in this sense
revitalisation is understood as a wide range of activities for the purposes of
building, spatial planning, the economy and the social policy, which brings urban regeneration, improvement of the functionality, improvement of aesthetic
appearance and cleanliness, comfort of the use and the quality of life in such a
complex of buildings that is subject of revitalisation. The revitalisation conducted by Korporacja Radex S.A., embraced the complex of the following
buildings:
- The warehouse-hall with administration and social facilities (building L1.),
- The warehouse-hall with administration and social facilities (building K1.),
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- The warehouse hall with administration and social facilities (building B1.),
- The warehouse-hall with administration and social facilities (building I1.).
- Facilities and utility networks, among others, the anti-fire-basin, squares and
roads, the inner and outer fencings.
The above enumerated building units came into being in the latter part of 1960’s
(building K1) and over the last decades of 20. century and in the beginning of
21. century, and with the passage of time they underwent a serious degradation,
losing their primarily fulfilled functions. As a result of revitalisation the building units were renovated, restored and were attributed to new functions. These
buildings were thoroughly cleaned up, and then, washed with the use of detergents. All surfaces i.e. floors (floorings), plasters, roof deckings that were worn
or contaminated with oil/grease were replaced. The buildings were also reinsulated for complying with the new standards and regulations. They were also
lighted up and adapted for disabled persons (handicapped persons), taking into
account the accessibility criteria for people with disabilities.
In the above-mentioned units all installations were replaced with new ones; the
old ones after circa 50 years of exploitation did not fulfil technical and environmental norms. The sewage system was replaced, because the old one was
cracked, leaky and pierced by the roots of trees. The old electric cables were so
much damaged (worn) and dirty, that an old oil/grease covering them became
electrically conductive. The cables were also replaced. Radex specialists encountered such „relicts of the past” for the first time in their 40-year professional career.
Knocked out hexagon road slabs were levelled with the concrete of appropriate
technical characteristics; on the surface prepared in such a way the paving sets
were laid, and that actually changed the appearance of the entire complex of
building units that form ‘The Marywilska Radex Park 34’. In the buildings that
underwent revitalization, the windows and facades were replaced, (they were
redesigned in respect of shapes and colours), as well as the doors of gateways.
It is necessary also to emphasize that revitalisation brought a distinct improvement of the aesthetics of the whole complex of building units, which from a
neglected ruin (previously it fulfilled the function of a transport base and a
field-factory of the concrete production plant) it eventually became an architectural landmark of the District of Białołęka and the Mazowieckie voivodeship
and was many times described in different albums published by municipal authorities presenting remarkable local governments’ achievements.
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Also, because of the revitalization the working conditions in the office building
and production/warehouse facilities have substantially improved. Thanks to
changes, new office premises were created and significantly expanded the
amount of warehouse space, what contributed to greater activation of the economic local labour. In this sense, one of the basic objectives of revitalization
was achieved, for which it was conducted, namely, it contributed to the socioeconomic recovery, among others, by upgrading the quality of public space
concerned, in accordance with the principles of the spatial order and the aesthetics. As a result of changes the building L1 was strikingly extended with a twostorey section (on its southern side), though its entry was situated from the
western side. The reception-section with the base facilities, with office spaces,
the archives room and sanitary installations were located established on the
ground floor. The warehouse-hall was added to the building and it was tied
communicatively with the ground floor.
Office premises with the conference room, the kitchen room and sanitary facilities were established on the first floor of the building. The interior of the building was properly lighted up from the eastern side; the ceramic protection wall
was taken apart and replaced with the curtain facade made of aluminium, filled
in with safety glass. External brick-walls were properly insulated with polystyrene and clad in cladding. The unit was also properly adapted for the accessibility for handicapped persons. After changes the building has an entry at the
ground floor, separated toilet for handicapped persons, and an elevator which is
also handicapped accessible. As a result of the reconstruction and the extension
of the building, its useful floor area has doubled from 296,7 m2 to 605,2 m2
The building K1 was extended in the steel structure technology (in the southeasterly direction). Its window joinery and the roofing covering were replaced
as well as the new insulation of the facade was mounted (from the western
side). External walls were made up of composite panels (in sandwich technology) with the polyurethane core in a vertical layout, and the roof made of sandwich panels with the core from the polyurethane. Also, new concrete floors with
the steel-fibre reinforcement were mounted. The building complex, constructed
in such a way, was properly lighted up with skylights that simultaneously fulfil
the role of the opening systems, which are controlled electrically in accordance
with the weather station. The whole building was also properly lighted up
thanks to the installation of new windows in walls (from southern and eastern
side). The existing one-storey unit was rebuilt and additionally extended. The
new building has two storeys and is made in the brick-technology with reinforced ferroconcrete ceiling and stairs. External walls were made of autoclaved
aerated concrete blocks which were connected with the reinforced concrete tie
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beam over the ground floor and the upper floor. They were also properly insulated with the foamed polystyrene, and from outside they were covered with
thin layer of acrylic plaster. After rebuilding and extending it, the useful floor
area of the warehouse increased to 2 748,51 m2, and the useful floor area of the
social-office part - to 469,20 m2.
The next revitalized building was the unit B1. The technical state of its exterior
showed signs of numerous damages. Reinforced concrete rims, lintels and cornices had loosened lagging (covering) and corroded reinforcement. The wall (in
the zone of the downpipes and at all corners) was seriously damaged (worn).
Gable walls in the zone of the gateways were damaged. Many elements were
corroded and needed to be replaced, among others, the guide bar of the movable
gate, the door-frames of the swing gate, steel-fragments of windows). Parquet
floors were damp (wet), penetrated by frost and had to be replaced. In the part
of the production halls, the outer layer of parquet floors was worn. In the sanitary facilities, parquet floors (made of terra-cotta tiles) were damp (wet) and had
to be replaced. In the social section the parquet floor with PCV was completely
worn. Also in this case the replacement turned out to be necessary. Similarly
the woodwork was damaged (as a result of the lack of proper preservation) and
required repair and service. The external walls and flat roofs had to be insulated
(because of the very high coefficients). The indoor installation required modernization (piping of the water distribution system was corroded in 50 percent;
the fittings and accessories were damaged in 80 percent; 80 percent of the sewage system was clogged; the central heating system pipes were completely corroded; all valves were faulty and inoperative; half of radiators were damaged or
corroded; the thermo-ventilation system was nonoperational). The building
lacked the ventilating installation for waste gas exhaust, so it had to be fitted.
Because of the low luminosity (half of the windows were removed due to an
incorrect temperature level/thermal conditions) the electric lighting system required reconstruction. The existing light fittings (luminaires) were not hermetic
due to their old age and the lack of proper preservation. Also, the electric 24V
light fitting was missing in the channels and at work stations. Also, fire protection system with residual current operated circuit-breakers (required by law)
were missing, three-phase current sockets were irrationally positioned, which
was not compliant with the obligatory protection system (required by law). All
these elements required redesigning and a new implementation. In connection
with the change of protection system also the wiring harness was replaced. In
order to rationalise the costs of passive energy, the batteries of the condensers
were installed. After the repair of the roof the lightning protection system was
installed.
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In the building I1 all facilities were adapted (i.e. walls’ insulation, the flat roof,
installation of new windows etc.) to comply with the new thermal norms, and
thus allowing better working conditions and enhancing productivity. Changes
and modifications also concerned (involved) other engineering structures and
utility networks within the area of the property, among others, the anti-firebasin, squares and roads, the inner and outer fencing. Similarly as in the case of
the above mentioned buildings the primary objective was the restoration of their
functionalities and aesthetics. The anti-fire basin was overgrown (covered) with
algae, and its pressure concrete layer was crumbled in many places. The reservoir required cleaning treatment (from sediments); its pressure concrete layer
needed cleaning from algae, concrete defects (in the pressure layer) were concealed. Also, the actual sealing layer (on the base of cement mortar) was set
down. Squares and roads were in a very bad condition: surfacing of roads was
in many places damaged; the lack of longitudinal and lateral slides was detected
as well as the absence of the working sewage system; around 30 percent of the
kerbs were damaged. They needed to be fixed, adding longitudinal and lateral
slides. The external fencing was damaged in many places. Moreover it was
overgrown with bushes and long grass. The slabs between themselves and in
standing posts’ nests were not grouted. Gates were severely corroded, bent
(curved) and hinges torn away. The fencing required cleaning from bushes and
grasses, panels (boards) needed to be grouted, and the lacking ones fitted. Entrance gates had to be completely replaced. The internal fencing was made of
metal netting with steel posts was severely damaged. It required repairs and
painting. The revitalisation turned out to be a great success, which is best evidenced by the fact that among the tenants of the Marywilska Park complex were
such multinational players and companies as Mitsubishi - Japan, Swedish Match
- Sweden, Lindström - Finland or Flowcrete - U.S.A.

6.1.2 Revitalisation of Building L1 - Example
The construction project was designed in the early 1980s.
Total built-up area (building development area) - 296,7m2
The cubature of the structure -

- 1865,0 m3

The building encompasses, among others, the compressor house building and
the electrical switching station (electrical switchgear). The compressor house
building is a single-nave, one-storey, skeleton construction with reinforced concrete structure. Spacing of the vertical elements in longitudinal direction
amounts to 6.00m and in the transverse direction amounts to – 9,0 m, respectively. Prefabricated reinforced concrete columns (pillars) are of size 40x40 cm,
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connected with a mounting bracket (at a level of +5,05 m) supporting reinforced
concrete crane girders. Foundational footings (of size 150x220 cm) are destined
to reinforce the prefabricated columns. Prefabricated reinforced rims and beams
are supporting the structure of the roof slab (i.e. the flat roof) (fig. 6.1 and 6.2).

Fig. 6.1. The cross section of the compressor house building (the design documentation from the 80s)

Fig. 6.2. The cross section of the compressor house building (the design documentation from the 80s)
The flat roof is of the type DMS. Prefabricated roof slabs (panels) resting on the
reinforced concrete frame ribs. The post-and-beam reinforced construction of
the gable walls filled with gas concrete. External walls on the west side, from
ground zero to the level of window-sills, made of aerated concrete blocks (gas
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concrete blocks) with a thickness of 24 cm and, plastered on both sides. The
wall construction above the window-sill is made of steel, glazed with standard
single glass (approximately 4mm thick). Individual parts of the window structure are spot welded to steel anchors - embedded in the lintel and reinforcedconcrete columns.

Fig. 6.3. L1 building - interior

Fig. 6.4. L1 building
The building was constructed at the beginning of the 80s. It was later damaged
by fire and underwent its first thorough renovation (reconstruction) during the
1990s (fig. 6.3 and 6.4). The reconstruction consisted in dismantling of the curtain wall, which had suffered severe damages.
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A new aerated concrete wall was built, in which structural parts i.e. constructional ribs were mounted, in order to exclude a possibility of buckling caused by
high thrust forces.
In the year 2007 the building L1 was strikingly restructured and extended. The
complex had been internally divided into two storeys, without changing the
existing structural arrangements i.e. the wall superstructure, ceiling structure
and the cubic area. Also, a reinforced concrete ceiling (approximately 19 cm
thick) and monolithic reinforced concrete staircase were fitted in the building.
The building was extended with a two-storey section (on its southern side) and
its superstructure consists of the walls made of gas concrete (appx. 24 cm thick)
with reinforced concrete slabs (appx. 18 cm thick).
The entry was situated from the western side. The reception-section, with the
base (facilities), with office spaces, the archives room and sanitary installations
were established on the ground floor. The warehouse-hall was added to the
building complex and it was tied communicatively with the ground floor.
On the first floor of the building unit, office premises with the conference room,
the kitchen room and sanitary facilities were established.
The interior of the building was properly lighted up (from the eastern side), the
ceramic protection wall was taken apart and replaced with the curtain facade
made of aluminium, filled in with safety glass. External brick-walls were properly insulated with polystyrene (appx. 10 cm thick) and clad in cladding (with
coffers made of steel sheets “Pruszyński”, appx. 1,2 cm thick, and lacquered).
The unit was also properly adapted for the accessibility of handicapped persons.
After changes the building features with an entry at the ground floor, with separated toilet for handicapped persons and also with the elevator (Schodołaz)
which reaches first floor and is handicapped accessible.
As a result of the reconstructions and the extensions the useful floor area of a
building more than doubled to 605,2 m2.
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Fig. 6.5. L1 building - ongoing works

Fig. 6.6. L1 building - facade

Fig. 6.7. L1 building - surroundings
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Fig. 6.8. Ground floor plan of the compressor house building after revitalization
(the design documentation from the year 2008)

119

CONSTRUCTION MANAGERS’ LIBRARY, ERASMUS+ 2015-1-PL01-KA202-016454

Fig. 6.9. First floor plan of the compressor house building after revitalization
(the design documentation from the year 2008)
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6.2 REVITALISATION OF
BUILDINGS IN SPAIN
(M. RUSSELL-CROUCHER)
Case studies in this chapter present technical aspects of Spanish building revitalisation:




Edifici Anselem Clave 2 in Barcelona,
Torre d'en Gorgs in Barbera del Valles,
30 Housing Building in Vittoria.
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6.3 PRESENTATION OF THE CONTRACT
WITH THE SPECIAL ATTENTION PAID
TO COMPLETION DATES WHILE
ENSURING CONTINUED FUNCTIONING
OF THE FACILITY
(D. KRAWCZYK)
6.3.1 Information about the project
The project described herein was executed at the turn of 2014 and 2015 and
involved modernization and reconstruction of the office complex with the aim
to increase its standard. The works were carried out in three interconnected
buildings:




Building A with the rental area of approximately 11 740 m2;
Building B of approximately 17 160 m2;
Building C of approximately 14 260 m2.

The buildings were from 5 to 7 storeys high, each building equipped with twostorey underground car parking spaces. Around the buildings there was a system
of internal roads with additional parking spaces (about 1100 places) and decorative greenery.
The buildings were designed as a reinforced concrete structure with a pillar
spacing of 7.8 x 7.5 [m]. Reinforced concrete slabs between 22 to 27 cm thick,
reinforced concrete walls 30 cm thick. The outer walls were made of ceramic
blocks, 20 cm thick (fig. 6.10).
The scope of works included:




development of the Detailed Design for the construction within the
scope of the building permit;
reconstruction of the elevation of building A and construction of additional hall;
renovation of common space for the complex of office and service
buildings including construction work, implementation of sanitary and
electrical installations, and assembly of appliances;
125

CONSTRUCTION MANAGERS’ LIBRARY, ERASMUS+ 2015-1-PL01-KA202-016454







modernization of facades of all three buildings: A, B, C;
reconstruction of the internal road system and hardening of both road
surface and green areas;
reconstruction of the sanitary sewer connection;
construction of a new section of the water supply;
obtaining permission to use.

Fig. 6.10 Elevations of buildings A and B [left] and external areas [right] before
commencing modernization work

6.3.2 Challenges in project execution
What posed challenges in the execution of this particular modernization project
was on the one hand its tight deadline and on the other high intensity of works
to be carried out on a very limited area combined with the need to ensure continued functioning of the facility throughout the construction. The buildings
housed not only offices and shops but state offices and a kindergarten, the activities of which could not have been interrupted. All the above restrictions were
set to interfere with the performance of construction works. The investor, prior
to the commencement of the project, introduced the following prohibitions and
restrictions aimed at minimizing interference with the daily working time of the
tenants:




Prohibition to carry out loud work from 8:00 am to 5:00 pm;
Prohibition to carry out work releasing odours - during the tenants’
working hours;
Material transportation during working hours of tenants was to be limited to specific routes.

Progress of works required making continuous organizational changes, in particular to the evacuation plan, safety and health plan at construction site, allocation of the work area, agreement on entry into the tenants’ rented areas, organi126
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zation of work in a comprehensive manner in order to pass the premises to the
tenants as soon as possible.
Moreover, difficulties arose from inappropriate preparation of the investment
process, further interfering with the performance of construction works. The
Design Documentation contained a number of errors – mainly due to the fragmentation of the design and the failure to appoint a Chief Designer to coordinate the design. In addition, the lack of inventory of existing buildings combined with the lack of as-built documentation ultimately resulted in a number of
design collisions, significantly affecting the scope/cost of given task and their
completion time.
Bearing in mind that the above situation may irreversibly damage the relations
with the Contracting Party and further exacerbate the already difficult conditions for the execution of the investment, we were facing an exceptionally difficult task.

6.3.3 Execution of the investment
Modernization of the external area consisted of the renovation of existing pedestrian and motor traffic areas as well as the redevelopment of green areas.
Roads were to be modified, parking spaces relocated, external lighting reorganized. The project also included designing and building a jogging path, planting
trees and greenery, as well as adding small architectural elements (litter bins,
benches, bicycle racks, etc.). In the meantime, installation works aiming to
adapt the existing infrastructure to the new standards were to be carried out on
water supply system, electricity network, and sewerage (fig. 6.11).
The tenet of modernization of the buildings was key in the project. It was expected that the buildings achieve modern, refreshed look. For this purpose a
number of façade works were performed:





Restoration of masonry, cleaning and repainting the surface;
Cleaning, impregnation and restoration of stone lining;
Assembly of composite panels;
Replacement of any damaged steel flashings and window sills;

In addition, attention was paid to elements outside the scope of construction
works but improving the image of the building - ventilation grilles, protection
measures against birdlife, security cameras.
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Construction work was also carried out on the roof to seal and replenish the
thermal insulation and insulation against humidity.

Fig. 6.11 Works in the outdoors [left], modernization of the façade [right]
The interior of the building has undergone extensive refurbishment (fig. 6.12).
Suspended ceilings, ventilation ducts, air conditioning machinery, and all other
unnecessary installations or installations to be adapted were removed. The same
applied to door and window carpentry, light fittings, partition walls, wall cladding and flooring. Modernization was carried out in all public areas such as
corridors, halls, elevators and toilets. Electrical and mechanical installations
have been adapted to the applicable standards. New public areas were created to
significantly increase the appeal of the facility.

Fig. 6.12. Refurbishment works inside buildings
Apart from the modernization of the existing elements, works were carried out
to expand atrium of the building. It was designed as a glass extension to the
front facade. Structural design included glued timber beams, steel frames made
of HEB beams, and wooden frames. The frames were set up on a strip foundation supported by CFA piles. The whole façade with the roof of the expanded
building was finished with glass.
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Fig. 6.13. Construction work at the atrium

6.3.4 Summary
Modernization and revitalization works require a great commitment and a very
good organization and work culture, especially when dealing with a continually
functioning building (fig. 6.14). General contractor and subcontractors are
forced to work in shift mode, often on holidays, due to the inability to perform
onerous work during the day or during the tenants’ working hours. To make the
job a success, all the above requires developing a highly effective scheme of
information flow between the engineering staff – representing the needs of the
Investor, construction site management and staff, and ensuring co-operation at
all stages of the construction process.
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Fig. 6.14. Graph showing the number of workers on site
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When carrying out works on projects involving the requirement to ensure the
ongoing operation of a building, proper organization of work is a must. Work of
all subcontractors and workers must be coordinated and tasks precisely defined
to avoid gaps. Work schedule must be constantly reviewed and readjusted not to
slow the pace of work and to keep to the timetable.
Addressing the issue of the so called "clean and dirty paths" and keeping them
separate should minimize damage to previous work. Because of the restrictions
on the transportation of materials, it is essential that during the night shift the
workplace for day shifts is prepared and all the necessary materials and equipment are provided beforehand.
Detailed knowledge of the site is yet another requirement. It applies to as-built
documentation and inventory along with the changes made in the meantime.
This allows the Contractor at least to minimize the number of collisions and
ensuing problems. The Investor should in turn ensure proper coordination of the
project. It is imperative that on this type of projects there is a single person
responsible for the project, namely: Chief Designer.

Fig. 6.15. Finished work inside and above the atrium
In conclusion, it is worth remembering for the future, what risks are involved in
the execution of this type of projects:



Very difficult to determine the number of additional works (their occurrence in this type of projects is inevitable, but also very difficult to predict, namely: errors / shortcomings / design collisions);
The risk of failure to meet deadlines due to increased scope of works
(additional works) as well as the possibility of slowing pace of work
(inter alia: disruptions resulting from project collisions or individual requirements of the Tenants) and thereby exposure to contractual penalties;
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The risk of damaging good relations with the Contracting Party / Investor arising mainly from the circumstances mentioned in the preceding
paragraphs;
Risk of a conflict between the General Contractor and Subcontractors;
Transferring responsibility by the Contracting Party / Investor to the
General Contractor for reducing the comfort of the Tenants;
Transferring responsibility by the Contracting Party / Investor to the
General Contractor for lowering the comfort of work of the Contracting
Party (e.g. in case of organized teleconference or simply running an ongoing business);
Transferring by the Contracting Party / Investor the responsibility to the
General Contractor for faults on the premises, resulting from the operation of other entities (in the situation when works are carried out by a
number of companies and there is no General Contractor);

Fig. 6.16. The effect of working on a new elevation of the building A - atrium
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