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Preface 

International Conference on Business, technology and Innovation is an international 

interdisciplinary peer reviewed conference which publishes works of the scientists as well as 

practitioners in the area of business, law, technology, architecture, etc. 

The main perspective of the conference is to connect the scientists and practitioners from 

different disciplines in the same place and make them be aware of the recent advancements in 

different research fields, and provide them with a unique forum to share their experiences.  

It is also the place to support the new academic staff for doing research and publish their work 

in international standard level. 

This conference consists of 6 sub conferences in different fields:  

• Management, Business and Economics 

• Computer Science and Information Systems 

• Mechatronics, Robotics and Systems Engineering 

• Law 

• Political Science, Media and Communication 

• Architecture, Spatial Planning and Civil Engineering 

 

This conference is the major scientific event of the University for Business and Technology. 

It is organizing annually and always in cooperation with the partner universities from the 

region and Europe. 

In this case our partner universities are the University of Vlora “Ismail Qemaili” and 

University of Tirana – Faculty of Economics. 

Other professional partners in this conference are: Kosova Association for Control, 

Automation and Systems Engineering (KA – CASE), Kosova Association for Modeling and 

Simulation (KA – SIM), Quality Kosova, Kosova Association for Management  

This conference is sponsored by Ministry of Education, Science and Technology of Republic 

of Kosova, AEP Project and EUROSIM - The European Association of Simulation. 

We have to thank all Authors, partners, sponsors and also the conference organizing team 

making this event a real international scientific event.  

This year we have more participants and publication than last year. 

 

Congratulations! 

 

November 2014                                                                      Prof. Dr. Edmond Hajrizi 

                                                                        Chairman of ICBTI 2014, UBT 
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The general energy audit in a primary school in Pristina - a case 

study  
 

Mehmet Qelaj1, Justina Shiroka-Pula2, Andonaq Londo3, Flamur Bidaj4, Violeta Nushi5 

1Ministry of Economic Development Pristina, Kosovo 
2Faculty of Economics – UP Hasan Prishtina. Pristina, Kosovo 

34Faculty of Mechanical Engineering – UPT, Tirana, Albania 
5Faculty of Construction and Architecture – UP Hasan Prishtina. Pristina, Kosovo 

 

Abstract. Energy Audit Standard of this educational object, presents the current existing situation of 

energy consumption, which enables us to identify energy consumption needs of small costs to those 

with high energy saving. The main goal is to achieve energy savings, energy saving measures (ESM), 

identify energy saving measures, the preparation of the document on energy saving measures, the 

implementation of these measures after finding them, etc. For the realization of standard energy audit 

facility records needed for billing of energy (electricity, fuels) for the last three years (or/and the 

following year); studies for building object as plans related structure construction and materialization 

mantle, energy installations and operations of the apparatus/basic equipment, including cooling-

heating, etc. Based on the methodology of the ASE, is explored in this paper about energy efficiency 

for the case study: Primary School in Pristina - Kosovo, to give appropriate recommendations towards 

high energy performance on particular educational facility and/or building facilities in general. 

Keywords: audit standard, efficiency, consumption, saving, move.   

 

1 Introduction 

An energy audit is a general term for a systematic procedure that aims to gain adequate knowledge 

regarding energy consumption profile of a building or an industrial plant. It also aims to identify and 

balance the opportunities for saving energy cost-effective for the unit. Energy audits are important for 

the implementation of energy saving measures and targets for providing Energy Management. In an 

energy audit required to be conditions are met: a) energy saving, b) energy consumption and savings 

opportunities, c) other technical and environmental indicators of other aspects to be considered (the 

technical, environmental) are major energy savings, d) report on austerity measures energy, and d) the 

audit work can cover all aspects of energy use of a object or certain parts (equipment, systems) or several 

objects. 

1.1 Description of the existing situation of the object 

 
Cover object: Cover or exterior walls have openings - windows. As shown in Figure 1.a, most of the 

surface of the mantle is composed of windows. 

The walls are built with clay bricks, Giter type with holes and continue plastered with loops on both 

sides, from outside and inside. The windows and doors were replaced in 2006. Plastic windows are 

double glazed with vacuum 2 ][cm  by manufacturer "LESNA". Profile of the window is 7d ][cm

Windows as well as doors are in very good condition and usable. Entresol structure (floor and ceiling): 

The floor was renovated in 2006. Through the office is laid laminate and ceramic tiles in corridors, 

figure 1[1]. 
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a. b.  

Fig. 1 View of the interior of the school building: a. mainly with windows wrapping and b. mid-floor 

roof from reinforced concrete 

The roof: Because of damage to the flat roof waterproofing is doing a renovation in 2007 where the roof 

slope is determined by the construction of wood and covered with corrugated sheet. 

 

1.1.1 Calculation of important parameters 

Calculations of the most important architectural data for ,,Dardania’’ Primary School in Pristina, (2010), 

are summarized and presented as follows (Table 1).  

 

1.2 Electrical system  

  

In the corridors, in the classrooms, administrative spaces and other working spaces are located FC 362x

][W  fluorescent lamps and 184x ][W , while the bathrooms and carpeted spaces are located 1001x

][W
  

incandescent lamps. 
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Fig. 2 Interior view of school lighting 

Based on Table 1 and 2 and in Figure 3 shows that the total consumption for lighting and consumed just 

based on that fact as a measure to be taken to economize energy consumption in lighting, should be 

replacement of incandescent bulbs with lamps compact fluorescent. Table 2 Participation in total 

consumption:            

 

Fig. 3 Participation in the total consumption in % 

Always based on the existing situation, the demand for electricity for lighting is 38428 [kWh/years]. 

Besides lighting, the school also has the following equipment: pumps boilers, electric boiler, computer, 

TV and electric heating. Based on the existing situation, the consumption of electricity for electric is 

approximately 10800 [kWh/year]. If consumption compared in Table 1 with consumption billed by 

KEK, resulting in a difference in consumption. Change in consumption is justified by the fact that during 

the year may be considered to electric lamps were not functioning, while the other factor are also power 

78%

7%

4%

3%
8%

Participation in total 
consumption [%]

Lighting
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cuts during the year, of which vary from year to year. Should be taken into consideration during 

electricity reductions, electricity consumption is covered by electric generator but do not know the 

average annual time reductions.  

1.2.1 Energy Building 

Table 3 shows electricity consumption by month for the past three years. If consumption seen in July 

and August, shows that different from other months. Because in these months is yearly holiday.   
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Fig. 5 Electricity and thermal energy Fig. 6 Consumption of electricity 

The figure indicates that consumption in 2008 was about 83 [%] higher than consumption in 2007 to 

the fact that the learning process was held in 2008 with three shifts: [2]. In Figure 6 is presented the 

consumption of electricity per square meter. Electricity consumption per square meter is quite small. 

Figure 6 shows that the minimum electricity consumption is spent, but it does not mean that influenced 

the pupils comfort. The school also has a significant generator power from P=60 [kW]. On the basis of 

what was stated above, it was difficult to find yearly production of electricity from the generator. 

Building thermal energy supplied by the heat Termokos.   

1.2.2 The use of efficient lighting 

It is important to note that the main factor affecting power consumption is the number of operating hours 

per day, on which can be found yearly operation. Another important factor is the power of the lamps to 

be taken into account for their replacement. Most school space illuminated by fluorescent lamps (about 

94 %). The rest is covered by incandescent lamps and mainly found in the toilets. To make an accurate 

analysis about the convenience to change the bulbs, should know the average price of electricity is billed 

schools by KEK. The average price of electricity for the past three years in which the school has been 

billed 11 [cent/kWh].  It is recommended that incandescent bulbs (the lamps total) be replaced with 

compact fluorescent lamps 0.018 [W].  In the table 5 presents the benefits that resulting replacement of 

incandescent lamps with compact fluorescent lamps. Table 5: Comparison of classic lamps with 

fluorescent lamps: 
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Annual expenditure by incandescent lighting (by table 5) is 5600 [kWh]. If these 100 [W] incandescent 

lamps, with longevity 1000 [h], and replaced with 18 [W] compact fluorescent lamps, lifespan 8000 [h], 

which give the same intensity lighting such as incandescent, yearly expenditure will be 1,008 [kWh], 

which will be saved 4592 [kWh] , per year, about 500 euro respectively: [4], [5].  

The total investment cost for the replacement of lamps is 196 euro.  Lamp operation time is 8000 hours 

according to the manufacturer and if compared to the operation of lamps in the school that is about 1000 

hours, it appears that these lamps will operate about.   

According to Figure 5 and 6 annual benefits will be 505 euro. 

 

Fig. 7 The period of return on investments 

 

2 Heating System 
 

This school building has heating system installed by the city through heat exchangers tiles, water-water. 

The heating season in this object starts October 15 and ends April 15, and according to the respondents, 

the heating is not satisfactory. Heating substation in this object is equipped with a temperature regulator, 

which makes this advanced system in terms of energy efficiency, in terms of heat.  

Characteristics of the heating system in this school are:  

• Maximum capacity installed changers is not possible to secure, but is dedicated to heating the 

school and new object – Annex,  

• The maximum temperature is 90 C0
 

• Maximum pressure is not known, because it lacked the tap insurer, 

• Pieces were circulating pumps: two pumps with a capacity of 2 [kW] for two heating zones 

and a pump installed Willo three stage type with a maximum capacity of 880 [W] and a new 

facility dedicated to the annex.   

Under heating station from the city in this school is not in good condition. Impurity, pipes, valves 

insulated, significant water losses, not functioning for external temperature sensor, expansion vessel is 

out of function, not having tap insurers are some of the reasons that the substation should be regulated, 
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not only in terms of efficiency, but also because of the long service of these devices. Given that the 

substation was installing an advanced degree, it necessitates his training-regulation. Troops radiator 

heater installed in this school are in column form 431.5 capacities [kW] with two, three and four lines. 

It is noteworthy that these radiators seem to be in good condition. 

Also radiators were equipped with mechanical valve at the entrance (not thermostatic) and not well 

balanced. Distribution piping system that is both tubular steel materials, which appears to be damaged, 

because the system loses a significant amount of water that enters the system amounts to at least every 

week. Dedicated distribution pipes for heating facility annex is also two tubular steel, but with 

distribution near the ceiling and insulated. This can reduce the ability of heat that this object because a 

large part of the heat will be lost through the middle pipe. Radiators are different number of columns 3 

and 4 and 6 to 42 ribs. Power of radiators is given in the following table:  

Table 7: Power of radiators: 

 

2.1  Measures to improve efficiency under heat from the city station  

In order to increase efficiency and long service system is required to make some interventions as 

follows: 

 To make the installation of a new valve 3 bar insurers, 

 Replace: Thermometer, manometer, thermostat, which measured the outside temperature, 

 Expanding the capability of the existing container and recalculated for the case when heat is 

added to the annex needs new, as are built (2010),  

 To increase the level of cleanliness and maintenance,  

 Be installed or repaired, if possible new system of water distribution pipes to heat the old 

facility, which is distributed under the floor,  

 Thermostatic valves placed on each radiator (a total of 128 of them),  

 Thermally isolate all the pipes, as they hubs, as well as those in the substation, also to isolate 

all valves except in substation circulating pumps,  

 To isolate the pipeline hub in hall annex dedicated to the subject,  

 A thermostat placed in the pipe at the pipe entrance changers to three pumps with the help of 

an electrical contractor. This will contribute to the saving of electricity used when no hot water 

from the city respectively when the outside temperature is high,  

 Filter cleaned every time, when the pressure difference column shows the shipping and return 

increased to a significant extent compared with the usual decline. 

 

3 Measures identified for energy saving 
 

Identified measures for energy conservation, to increase service time, not only heating system, but also 

its school building are:  

 New roof height should be maintained as far as can be and intervention, and shelter (item to 

be always outside exterior walls). This would increase the need for ventilation at the same time 

during the summer to protect the object with many of the radiation directly benefit until winter 

is the same situation. Reconstruction of a new roof and well insulated hydro close by 
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infiltration is necessary. It is worth mentioning that the roof leaks at this facility is a real 

problem that requires an immediate solution, since the roof with a small slope and peaked 

within the perimeter of the mantle (the ceiling) is quite inappropriate for maintenance; 

 Elimination of thermal bridges around windows, ceiling and elsewhere in wrapping are not 

limited to this subject. In this case should the whole ceiling thermally insulated with glass wool 

penthouse 10 centimeters, external wall with Styrofoam 8 centimeters and revetments of a door 

in the hallway in the form of ports, which has considerable infiltration;  

 Thermal insulation of the object envelope to school;  

 Replacement of windows;  

 Solar panels for hot water for the Hall of Physical Education. 
 

4 Conclusions and Recommendations 

 
During the inspection, analysis and data collection through school facility Kay and extracting the 

necessary measures for this facility, as a result of the data needed for a detailed energy audit in this 

school, as the summary points can be given some conclusions and recommendations: 

 The object of this school is in good condition for the functioning of energy efficiency, but that 

should be some small measure, to be in full and complete saving of energy efficiency;  

 During the inspection the object in terms of power, we conclude that the school building meets 

the technical standards required, as in the electrical installation, as well as lighting. During the 

inspection the object are verified type of lighting lamps, their number, power installation and 

operation time;  

 Regarding the heating system, according to administrative officials of the school, the heating 

system is not satisfactory because of the frequent outages Termokos network and as a result of 

this, we should find other alternatives for heating classes of learners, offices the staff of 

teachers and administrative staff;  

 Improve measures found in the school building to increase energy efficiency. So the school 

facility needs some investment to raise the level of thermal insulation envelope, as in: exterior 

walls, roof and in one of the openings of the facade of the school building; 

 The average annual consumption of thermal energy per square meter for 2007 is 166 [kWh/m2] 

for the year 2008 është 151 [kWh/m2] and for the year 2009 is 194 [kWh/m2]. 

 According to Figure 7 and Table 6, the payback period will be for years, and for years it's time 

operation lamps, always based on the analysis in Table 6 shows that over the years the school 

will take about 3339 euros, which worth the investment. So based on this analysis, we conclude 

that the investment in the replacement of lamps is enough profit for the school;  

 With the implementation of these measures identified above, in a short time, we will have 

increased energy efficiency and energy saving high electrical and thermal.  
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The socio-cultural and political significance of coffeehouses and 

coffee culture during the independence processes of kosovo 

Ajhan Bajmaku 1, Çınar Narter 2 
1 UBT, Interior Architecture Dept., Kosovo. 

2 Kadir Has University, Industrial Design Dept , Turkey 

abajmaku@gmail.com1, cnarter@khas.edu.tr2 

 

Abstract. The coffee culture in the Balkans spread and developed as the Ottoman Empire began using 

the region as a base that opened into Europe. This region with great strategic significance draws 

attention not only because it functioned as a bridge between the East and the West but also because of 

cultural and political values in perspective of the process of changes and developments that have taken 

place throughout time. As an establishment the coffeehouse is a vital concept for society. Beside their 

fundamental functions, coffeehouses have gained additional functions over the course of history. These 

additional functions are directed by socio-cultural and political behaviours. This research paper aims to 

focus on the socio-cultural and political roles of the coffee culture and coffeehouses with regard to the 

independence and liberation movements that took place with beginning with the disintegration of 

Yugoslavia, particularly in Kosovo. Within this context, the crucial role of coffeehouses is explained 

through the struggle every fraction of society went through to keep their own cultural and political 

identities alive in order to pull through the negative circumstances created in Kosovo by the wars 

experienced in the region in the 1990s. Furthermore, this paper also aims to reveal the significant role 

coffeehouses and their spatial functions play when a nation undertakes the immense challenge of 

emancipation.  

Keywords: Coffee Culture, Interior Spaces, Socio-Cultural and Political Perspectives 

 

1 Introduction 

The first chapter deals with the birth of the Balkan states after the disintegration of the Balkan lands, in 

particular the dissolution of Yugoslavia, in near history. Within this process, the emergence of the 

concept of “Alternativa” is examined through how, in particular, the independence movements in 

Kosovo and the existence struggle of a nation were relocated to coffeehouses. The second chapter asserts 

the importance and role of “Elida Café,” one of the foremost places of socialisation for the people of 

Kosovo who were previously robbed of their places of socialisation during the war times, in view of 

organisation and resistance. The birth of a nation and the effect of coffeehouses at this period are 

explained through time and spatial function.  

1.1 The Period of Modernisation in Kosovo and the Role of Coffeehouses  

In the historical process, the political map and cultural elements of the Balkans were shaped throughout 

the Roman, Byzantine and Ottoman periods as well as by actors who were party to the World War I and 

II. Political powers and their religious characters that had a say in these lands were significant in defining 

the shaping of the cultural geography and social structure of the Balkans. [1] The 1980s witnessed the 

rise of Serbian nationalism. The ethnic diversity residing in Kosovo during this decade brought religious 

categorisation into existence. Nationality, ethnicity and geo-political implementations were some of the 

prominent and fundamental dynamics as well as the concept of religion within Kosovo as it also was in 

general during the dissolution of the Balkans and Yugoslavia. [2] 

mailto:abajmaku@gmail.com
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In post-1970s Kosovo, the region endured efforts with regard to the separation of ethnic groups. This 

situation is closely related to the dynamics of the war period of the 1990s as a result of the cultural and 

identity loss in the region. During this time, the coffeehouses in Kosovo transformed into places of 

political meetings by resurfacing the socio-cultural and political importance of coffee consumption 

spaces throughout history. [3] 

1.2 Coffeehouses in Kosovo in the 1980s and Their Effect on the Process of Modernisation 

Tito’s death on May 4, 1980, at the age of 81, didn’t only constitute the beginning of a different and new 

period of Kosovo but also for the whole of Yugoslavia. The problems that were kept under control 

during the Tito government suddenly turned into a crisis after the death of Tito. The whole of Yugoslavia 

was face to face with an economic crisis, the precedence of which is considered to be the oil crisis of 

1973. The Yugoslavian economy drifted into chaos towards the late 1980s. [4] 

The late 1980s were economically difficult years in view of many countries. This period caused serious 

turmoil and resulted in great reactions from Kosovar Albanians, who were educated and grew a higher 

level of awareness as a result of the circumstances provided by the Tito government.  

Karatay summarised the situation of the Kosovars during the economic crisis of 1980 as follows:  

“While in the earlier periods there was a struggle to proceed to obtain rights for Kosovars, in the post-

1980 period the circumstances of existing under heavy print Serbian oppression changed, and a period 

when the struggle to exist or become extinct was experienced in an environment where the progression 

of gained rights was out of the question.” [5] 

  

 

 

 

 

 

 

 

 

Fig 1: Kosovar Albanians during the struggle for independence, 1981.  

Source: botasot.info/diaspora/158649/vKtQlUj/  

In the 1980s Kosovo implemented a rapid cultural and social rise.  The establishment of the University 

of Pristina in particular gave rise to the settlement of students across the country in Pristina and Prizren. 

The young population of these cities increased at a visible ratio. The establishment of social public 

spaces occurred in direct proportion with the increase of the young population and paved the way for 

the emergence of many cafés and coffeehouses in the region. Many of the coffeehouses opened in these 

cities still exist today and continue their functions. [6] 
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2. The Concept of “Alternativa” and “Elida Café” 

The economic turmoil of the period and the heavy handed oppression of the Kosovar Albanians by the 

Serbians propelled young people, the intelligentsia, the intellectual and all fractions of society to gather 

at coffeehouses in order to get rid of the negative situation. Throughout history coffeehouses have been 

at the epicentre of activities such as generating ideas and sharing information as well as political and 

diplomatic structuring. Even though in Kosovo the people were oppressed to prevent them from 

gathering together, the people always managed to find a way to generate ideas, to dissent and to organise 

themselves. When in the 1990s the Kosovars were removed from their positions in government agencies 

by the Serbians and all places of gathering were prohibited, there were almost no places left for 

intellectuals and the public to meet, to take part in conversation or to exchange culturally. The 

intelligentsia and politicians began searching for new and alternative spaces where they could debate on 

how they could protect and save their society from Serbian invasion and maltreatment. In view of 

Kosovo, this situation triggered an underground life and resulted in the formation of the concept of 

“Alternativa.” Within the bounds of Kosovo, Alternativa was defined as the idea of utilising spaces for 

secondary functions alongside their actual functions. [7] 

  

 

 

 

 

 

 

 

Fig 2: Ibrahim Rugova, Milazim Krasniqi, Sylejman Syla, Jusuf Buxhovi, Basri Çapriqi. 

Source: www.indeksonline.net/?FaqeID=2&LajmID=81248 

Thus, in the 1990s the people of Kosovo were pushed into an “underground” life due to Serbians coming 

into power and disbanding the assembly and depriving Kosovars of all their rights of citizenship. All 

gatherings and meetings were declared illegal, public establishments and institutions were invaded by 

the Serbians. The public’s method of dealing with the oppression was to gather illegally in cafés and 

coffeehouses which were centres for social meetings throughout history. Within the scope of the concept 

of “Alternativa”, “Elida Café” was a prominent place of meeting during the independence struggle of 

Kosovo. Since the Serbian government proclaimed all meetings illegal, the meetings held in Elida Café 

were conducted with utmost secrecy. Many of the political and cultural decisions which concerned and 

effected the period and the future were made in the café. It was in 1989 that the independence of Kosovo 

was completely dismantled by the Serbians. One of the most important events that happened in Elida 

Café was perhaps the founding of the Social Democratic Party.  

http://www.indeksonline.net/?FaqeID=2&LajmID=81248
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Fig 3: Elida Café, Pristina, Kosovo. 

Source: Ajhan Bajmaku, 2014.  

The people of Albania continued their peaceful resistance despite all the negative behaviours in the 

region and sustained their struggle to obtain their rights through the constitution under the leadership of 

Ibrahim Rugova. On July 2, 1990 the Assembly of Kosovo declared with a decree that it would use its 

right of “self-determination” as a constitutional right. In September 1991, the exiled assembly secretly 

gathered in Pristina and decided that their decision of independence was to be put to a referendum. As 

a result of the referendum, it was decided that Kosovo was declared an independent republic with 99.8% 

in favour. On October 19, 1991, Kosovo’s independence was announced and that the decision to 

collaborate with other states forming the Socialist Federal Republic of Yugoslavia was purely Kosovo’s. 

During the election held on October 18, 1992 Ibrahim Rugova became the Prime Minister of Kosovo 

with 99.7% of the votes in his favour. [8] 

 

3 Conclusion 

Due to the disintegration of the Balkans in the 20th century and the consequential liberation and 

independence movements, it is comprehended that spatial function was maximised. It is observed that 

the coffeehouses in the region were transformed into spaces of socio-cultural significance and where 

vital decisions were made following political and diplomatic meetings. During this period, it is examined 

that the coffeehouse served a secondary purpose on top of its actual function; they became places where 

political and social goals gained importance and the consumption of coffee was simply a minor detail.  

From 1989 to 1999 the coffeehouses became void of their spaces. Instead they were transferred into 

homes, and this came to meet the cultural requirements of society at a different level.  

In Kosovo, the coffeehouse culture and spatial function in relation to culture changes within the scope 

of a time curve.  
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Graph 1: The “Spatial Function – Time Line Curve” of Coffeehouses in Kosovo 

The change of the spatial function of the coffeehouses in Kosovo gained over time is conveyed as an 

“entropy” diagram. It is observed that throughout time coffeehouses spaces changed and developed in 

accordance with the conditions and circumstances presented by the times. The change is particularly 

reflected in the utilisation, or function, of the space. In the dissolution process of the 1990s caused by 

the effect of the socialist movements experienced in Yugoslavia, the political and economic instability 

in the region and the war period that took place due to the oppression of Kosovars by the Serbians 

constituted a time when the spatial function of coffeehouses was intensely experienced. The 

organisations that developed within the axis of independence and liberation movements were also at a 

high point during this period. All the cultural, literary, political and diplomatic developments that were 

undertaken in view of Kosovo’s independence were actualised in coffeehouses. After obtaining the 

identity of an independent country in the late 1990s, Kosovo gained a rising momentum by partaking in 

a process of Westernisation that was long overdue. Despite the fact that the socio-cultural functions of 

coffeehouses persevered during this period, it is observed that their political and diplomatic effects 

gradually decreased. The on-going modernisation period, which began in the region with the return of 

the young population, previously immigrated to European countries, to Kosovo is seen to have gained 

momentum.  
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Abstract. In this paper, reference is made to the key features of ACI, EC2 and other models, regarding 

SLS calculations of FRP reinforcement concrete and the comparison with steel reinforcement concrete 

formulas, especially focusing on deflection. Mechanical characteristics of FRP materials, such as lower 

elastic modulus, lower ratio between Young’s modulus and the tensile strength, lower bond strength of 

FRP bars and concrete, compared to steel reinforcement, make that SLS results determine the design 

of FRP reinforced concrete, based on the serviceability requirements. Different parameters influences 

affect the stresses in materials, maximum crack width and the allowed deflections. In this study we 

have calculated only the deflections of FRP-RC beams. Concrete beams reinforced with glass-fiber 

(GFRP) bars, exhibit large deflections compared to steel reinforced concrete beams, because of low 

GFRP bars elasticity modulus. For this purpose we have used equations to estimate the effective 

moment of inertia of FRP-reinforced concrete beams, based on the genetic algorithm, known as the 

Branson’s equation. The proposed equations are compared with different code provisions and previous 

models for predicting the deflection of FRP-reinforced concrete beams. In the last two decades, a 

number of researchers adjusted the Branson’s equation to experimental equations of FRP-RC members. 

The values calculated were also compared with different test results. Also it is elaborated a numerical 

example to check the deflection of a FRP-RC beam based on various methods of calculation of effective 

moment of inertia and it is made a comparison of results. 

Keywords: SLS design, FRP bars, reinforced concrete beams, serviceability, deflection, effective 

moment of inertia, modulus of elasticity, tension stiffening. 

1   Introduction 

Steel reinforcing bars has not performed well in applications where members were subjects to corrosive 

environments. For this reasons FRP bars can be effectively used in this kind of applications because of 

their corrosion resistant property. The problems seem similar with those of steel RC, but solutions, 

limits and analytic models are different, because of the very large band of FRP bars on the market, with 

a large variety of mechanical characteristics. There are many types of fibers including glass (GFRP), 

carbon (CFRP) and aramid (AFRP), with different grades of tensile strength and modulus of elasticity. 

The behavior of FRP-RC beams differs from steel reinforcing beams, because FRP bars display a linear 

elastic behavior up to the point of failure and do not demonstrate ductility. Also the bond strength of 

FRP bars and concrete is lower than that of steel bars, leading to an increase in the depth of cracking, a 

decrease of stiffening effect, and so an increase of the deflection of FRP-RC beams for an equivalent 

cross-section of reinforcement of steel reinforced concrete beams. 

FRP-RC beams have lower elastic modulus than steel bars, for example, the modulus of elasticity of 

GFRP bars is only 20-25% of that in steel bars. Because of this low modulus of elasticity, the deflection 

criterion may control the design of long FRP-RC beams. Consequently a method is needed in order to 

know the expected service load deflections with a high degree of accuracy. 

Only some countries have developed a code in FRP-RC design and these codes are still in preparation 

phase, so is very difficult to operate in this new field. Following a presentation of the key concepts, the 

paper discusses topics for future implementation and sample applications. 

mailto:eniodeneko@hotmail.com
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2   Methodology 

FRP are anisotropic materials and are characterized by high tensile strength with no yielding in the 

direction of the reinforcing fibers. An FRP-RC member is designed on its required strength and then 

checked for serviceability and ultimate state criteria (e.g., deflection, crack width, fatigue and creep 

rapture). In most instances, serviceability criteria will control the design. 

Safety checks for FRP-RC at SLS are more important than that for steel reinforced concrete because of 

the mechanical characteristics of FRP and especially the low ratio between Young’s modulus and the 

tensile strength of FRP reinforcement. 

In this paper are taken into account different models for the deflection design of FRP-RC beams, some 

of them already used for steel-RC, and some others are brand new ones, used only for FRP-RC beams. 

FRP are anisotropic materials and are characterized by high tensile strength with no yielding in the 

direction of the reinforcing fibers.  

3   Deflection and deformation 

A well-known deflection model for Steel-RC is proposed by ACI and EC2, later modified for FRP-RC. 

In both of them the Mcr/Mmax ratio is very important for the deflection design, where: Mmax is the 

maximal moment acting on the examined element; Mcr is the cracking moment at the same cross section 

of Mmax. This deflection model simulates the real behavior of the structure by taking into account 

cracking, but not the tension-stiffening effect of concrete. 

ACI 318-95 is based on Branson [1968-1977] formulae of the effective moment of inertia for Steel-RC: 

 

 𝐼𝑒 = (
𝑀𝑐𝑟

𝑀𝑎
)

3
· 𝐼𝑔 + ⌈ 1 − (

𝑀𝑐𝑟

𝑀𝑎
)

3
⌉ · 𝐼𝑐𝑟 ≤  𝐼𝑔 .                  (1)                       

 

where, Ie is the effective moment of inertia, Mcr is the cracked section moment, Ig is the total moment 

of inertia, Ma is the maximum moment in member at the deflection stage, Icr is the cracked section 

moment of inertia. 

 

ACI 440R-96 proposed new formulae of the effective moment of inertia for FRP-RC: 

 

𝐼𝑒 = (
𝑀𝑐𝑟

𝑀𝑎
)

3

· 𝛽𝑑 · 𝐼𝑔 + ⌈ 1 − (
𝑀𝑐𝑟

𝑀𝑎
)

3

⌉ · 𝐼𝑐𝑟 ≤  𝐼𝑔 .                     (2) 

 

where, βd is a reduction coefficient related to the reduced tension-stiffening exhibited by FRP-RC 

members. Based on evaluation of experimental results  

 

𝛽𝑑 =
1

5
(

𝜌𝑓

𝜌𝑓𝑏
) ≤  1 .                                                (3) 

 

This equation is valid only if Ma ≥ Mcr. If Ma ≤ Mcr, than Ie = Ig and if Ma ≈ Mcr, or slightly less, than Ie 

= Icr, because shrinkage and temperature may cause section cracking. 

Some other models based on ACI give this formula: 

 

𝐼𝑒 =
𝐼𝑔 

𝛽
· (

𝑀𝑐𝑟

𝑀𝑚𝑎𝑥
)

3

+ 𝛼 · 𝐼𝑐𝑟 ⌈ 1 − (
𝑀𝑐𝑟

𝑀𝑚𝑎𝑥
)

3

⌉ ≤  𝐼𝑔 .                     (4) 

 

where, α and β are coefficients of bond properties of FRP and   

 

 
1

𝛽
= 𝛼∗ (

𝐸𝑓𝑟𝑝

𝐸𝑠
+ 1) ≤  1 .                                           (5) 
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where,  𝛼∗ is a coefficient that increases with the bond quality. When no experimental results are given 

than 𝛼∗= 0, 5 and α = 1. 

 

EuroCode 2 propose a simplified model for Steel-RC    

 

𝑣 = 𝑣1·𝛾+𝑣2·(1 − 𝛾) where 𝛾 = 𝛽 ∙ (
𝑀𝑐𝑟

𝑀𝑚𝑎𝑥
)

𝑚

 .                         (6) 

 

In this equation v1 and v2 are calculated taking into account that the moment of inertia of the section is 

constant and respectively I1 and I2 (or Ig and Icr). For steel bars the coefficients β and m, including the 

tension-stiffening effect of concrete are to be taken as given in the table. 

 
Table 1. Coefficient β and m for steel bars 

 

 

 

 

 

 

 

If other materials are used (e.g. FRP bars), these coefficients must be reconsidered through experimental 

tests. 

EC2 hasn’t proposed yet a model for FRP-RC deflection design, but the Italian Code CNR-DT 

203/2006, based on experimental tests, shows that the model for EC2 can be deemed suitable for FRP-

RC too. Therefore the EC2 equations to compute deflection “f” must be reconsidered: 

 

𝑓 = 𝑓1 · 𝛽1 · 𝛽2 · (
𝑀𝑐𝑟

𝑀𝑚𝑎𝑥
)

𝑚

+ 𝑓2 · ⌈ 1 − 𝛽1 · 𝛽2 · (
𝑀𝑐𝑟

𝑀𝑚𝑎𝑥
)

𝑚

⌉ .             (7) 

 

where, f1 gives the deflection of non-cracked section, f2 gives the deflection of cracked section, β1 = 0,5 

is the coefficient of bond properties of FRP bars, β2 is the coefficient of the duration of loading and is 

taken β2=1 for short-time loads and β2=0,5 for long-time cycling loads, Mmax is the maximum moment 

acting on the examined element, Mcr is the cracking moment calculated at the same cross section of 

Mmax, m = 2. 

 

In the last two decades a number of researchers tried to adjust the Branson’s equation, comparing to 

experimental results of FRP-RC member tests. The experimental results show that Branson’s equation 

overestimated the moment of inertia Ie and underestimates the deflection, because the Branson’s 

equation was calibrated for RC beams where Ig/Icr ≤ 3 [Bischoff 2005], but not for most members that 

have  5 ≤
𝐼𝑔 

𝐼𝑐𝑟 
≤  25 [Bischoff 2009]. Also the bond behavior between FRP bars and concrete differs 

from the bond behavior between steel and concrete, so the tension stiffening effect must be re-evaluated. 

 

Benmokrane [1996], added two reduction factors and adjusted this equation: 

 

 𝐼𝑒 = 𝛼 · 𝐼𝑐𝑟 + (
𝐼𝑔 

𝛽
− 𝛼 · 𝐼𝑐𝑟 ) · (

𝑀𝑐𝑟

𝑀𝑚𝑎𝑥
)

3

≤  𝐼𝑔 .                                   (8) 

 

From experimental data α=0.84 and β=7, because of the nature of FRP reinforcement, with larger 

deflection and greater reduction of compressed concrete section when applied Mcr. 

 

Faza and Gangarao [1992], proposed a model for two concentrated point loads based on the assumption 

that a concrete section between the point loads is fully cracked, while the end sections are partially 

cracked. 

 

Model β m 

EC2 1,0 2,0 

CEB 0,8 1,0 
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 𝐼𝑚 =
23·𝐼𝑐𝑟·𝐼𝑒

8·𝐼𝑐𝑟+15·𝐼𝑒
  Where   𝐼𝑒 = (

𝑀𝑐𝑟

𝑀𝑎
)

3

· 𝐼𝑔 + ⌈ 1 − (
𝑀𝑐𝑟

𝑀𝑎
)

3

⌉ · 𝐼𝑐𝑟 .           (9) 

 

The maximum deflection is calculated as follows: 

 

 𝛥𝑚𝑎𝑥 =
23·𝑃·𝐿3

648·𝐸𝑐·𝐼𝑒
 .                                               (10) 

 

Toutanji and Saafi [2000] adjusted the ratio Mcr/Ma to take into account the modulus of elasticity of 

FRP bars (Efrp) and the reinforcement ratio (ρf). They took a set of 13 GFRP-RC beams with a ratio 13 ≤
𝐼𝑔 

𝐼𝑐𝑟 
≤  25. The model proposed was:  

 

𝐼𝑒 = (
𝑀𝑐𝑟

𝑀𝑎
)

𝑚

· 𝐼𝑔 + ⌈ 1 − (
𝑀𝑐𝑟

𝑀𝑎
)

𝑚

⌉ · 𝐼𝑐𝑟 ≤  𝐼𝑔 .                             (11) 

 

where: 𝑚 = 6 −
10·𝐸𝑓

𝐸𝑠
· 𝜌𝑓 ,  if   

𝐸𝑓

𝐸𝑠
· 𝜌𝑓 <  0.3 and 𝑚 = 3,  if   

𝐸𝑓

𝐸𝑠
· 𝜌𝑓 ≥  0.3 

 

Brown and Bartholomew [1996], used quite the same model based on tests of two GFRP-RC beams 

with the ratio 
𝐼𝑔 

𝐼𝑐𝑟 
≈  11 and used  𝑚 = 5, while A-Sayed [2000] proposed 𝑚 = 5,5.     

 

ACI 440.1 R-01 adopted the modification proposed by GAO [1998]:  

 

𝐼𝑒 = (
𝑀𝑐𝑟

𝑀𝑎
)

3

· 𝛽𝑑 · 𝐼𝑔 + ⌈ 1 − (
𝑀𝑐𝑟

𝑀𝑎
)

3

⌉ · 𝐼𝑐𝑟 ≤  𝐼𝑔  .                     (12) 

 

where, βd = 0,6 based on Masmoudi (1998) and Theriault & Benmokrane [1998] studies. They 

recommended, 

 

𝛽𝑑 = 𝛼𝑏 (
𝐸𝑓𝑟𝑝

𝐸𝑠
+ 1) ≤   𝐼𝑔 .                                           (13) 

 

where, αb is a bond dependented coefficient: αd =0.5 for GFRP [GAO 1998] and later based on 

experimental tests of 48 GFRP-RC and the amount of the longitudinal reinforcement:   

 

  𝛼𝑏 = 0,064 · (
𝜌𝑓

𝜌𝑓𝑏
) + 0,13 .                                            (14) 

 

Recently Rafi and Nadjai [2009], introduced γ factor, that reduces the portion of cracked moment of 

inertia:   

 

𝐼𝑒 = (
𝑀𝑐𝑟

𝑀𝑎
)

3

· 𝛽𝑑 · 𝐼𝑔 + ⌈ 1 − (
𝑀𝑐𝑟

𝑀𝑎
)

3

⌉ ·
𝐼𝑐𝑟

𝛾 𝑐𝑟 
≤  𝐼𝑔  .                    (15) 

 

𝛾 = 0,86 · (1 +
𝐸𝑓

400
) .                                               (16) 

 

 

 𝛽𝑑 =
1

5
(

𝜌𝑓

𝜌𝑓𝑏
) .                                                     (17) 

 

ISIS Canada [2001], based on Ghali and Azarnejad [1999], when service load level is less that cracked 

moment, Mcr, the immediate deflection can be evaluated using the transformed moment of inertia, It, 

instead of effective moment of inertia, Ie , used when service moments exceed the cracked moment. 
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Mota [2006] examined a number of the suggested formulations for Ie and found an equation that 

provided the most conservative results over the entire range of experimental results of test specimens.    

 

            𝐼𝑒 =
𝐼𝑡 ·𝐼𝑐𝑟 

𝐼𝑐𝑟 +⌈ 1−
1

2
(

𝑀𝑐𝑟
𝑀𝑎

)
2

⌉·(𝐼𝑡 −𝐼𝑐𝑟 )
  .                                          (18) 

 

 Where, It is the moment of inertia of a non-cracked concret section, and  

 

𝐼𝑐𝑟 =
𝑏·(𝑘∙𝑑)3

3
+  𝑛𝑓𝑟𝑝 ∙ 𝐴𝑓𝑟𝑝 ∙ (𝑑 − 𝑘 ∙ 𝑑)2 .                            (19) 

 

𝑘 = √(𝜌 ∙  𝑛𝑓𝑟𝑝)
2

+ 2 ∙ 𝜌 ∙  𝑛𝑓𝑟𝑝 − 𝜌 ∙  𝑛𝑓𝑟𝑝 .                           (20) 

 

𝑛𝑓𝑟𝑝 =
𝐸𝑓𝑟𝑝

𝐸𝑐
 .                                                              (𝟐𝟏)   

 

  𝜌 =
𝐴𝑓𝑟𝑝

𝑏∙𝑑
 .                                                            (22)    

 

 where, b represent the width of cross-section (mm) and d the depth to FRP layer (mm). 

 

CAN/CSA-S806 [2002] used Razqapur methodology which assumes that tension stiffening is 

insignificant in cracked regions on FRP-RC beams, using Ec·Ig when Ma < Mcr, and Ec·Icr when Ma > 

Mcr, to integrate the curvature M/EI along the beam span. This leads to a simple expression for beam 

deflection δmax, for a four-point bending configuration with two point loads at a distance a from the 

supports, assuming Lg, the distance that the beam is uncracked:      

 

𝛿𝑚𝑎𝑥 =
𝑃𝐿3

24𝐸𝑐𝐼𝑐𝑟
[3 (

𝑎

𝐿
) − 4 (

𝑎

𝐿
)

3

− 8 (1 −
𝐼𝑐𝑟

𝐼𝑔
) (

𝐿𝑔

𝐿
)

3

].              (23) 

 

Saikia [2007], used the same expression in his tests and found the same agreement with his experimental 

data. 

Bischoff [2005], Bischoff [2007a], Bischoff and Scanlon [2007], proposed an equation derived from 

integration of curvatures along the beam taking into account the tension-stiffening effect:  

 

 𝐼𝑒 =
𝐼𝑐𝑟 

1−(1−
𝐼𝑐𝑟
𝐼𝑔

)·(
𝑀𝑐𝑟
𝑀𝑎

)
2 .                                           (24) 

 

 

Abdalla, El-Badry and Rizkalla introduced a model similar to EC2-CEB, suggesting α=0.85 and β=0.5 

 

𝑣 = (
𝑀𝑐𝑟

𝑀𝑎
) · 𝛽 · 𝑣1 + ⌈ 1 − 𝛽 (

𝑀𝑐𝑟

𝑀𝑎
)⌉ · 𝛼 · 𝑣2  .                    (25) 

 

 

But Abdalla [2002] gave also a model based on ACI:   

 

𝐼𝑒 =
𝐼𝑔 ∙𝐼𝑐𝑟 

𝐼𝑐𝑟 ∙𝜉+1,15·𝐼𝑔(1−𝜉)
 .                                         (26)  

 

where,  𝜉 =
0,5𝑀𝑐𝑟

𝑀𝑎
. This equation has a coefficient of 1.15 (or better 1/0.85), that takes into account the 

reduction of tension-stiffening effect in the fully cracked FRP concrete section. 

The Norwegian Code (Eurocrete), calculates the deflections taking:  Im = Icr (so the the section 

considered fully cracked). 
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The Japanese Code (JSCE), consent only the use of CFRP bars with Young modulus comparable with 

the Young modulus of the steel, and suggests conserving the same models used for traditional steel 

reinforced beams. 

4   The Result Comparison  

To compare the result, we have made calculation for a simply supported, normal weight interior beam 

with a span length 𝑙 = 4 𝑚 and𝑓𝑐
′ = 30 𝑀𝑃𝑎 . It is designed to carry a service live load of 𝑤𝐿𝐿 =

6 𝑘𝑁/𝑚 and a superimposed service dead load of 𝑤𝑆𝐷𝐿 = 3 𝑘𝑁/𝑚. The cross section of the beam is to 

be taken as 250 mm x 400 mm. 4 Ø 16 GFRP bars are selected as main beam reinforcement and Ø 9.5 

GFRP bars are selected as shear beam reinforcement. Material properties of GFRP bars are: tensile 

strength 𝑓𝑓𝑢
∗ = 320 MPa, rupture strain 휀𝑓𝑢

∗ =0.014 and Modulus of elasticity Ef = 44 800 MPa. The results 

are given in the table below.  

 

Table 2. Results taken from different methods 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

According to Branson’s equation, the effective moment of inertia  𝐼𝑒  , at different levels of loading, 

takes values between the moment of inertia of non-cracked gross concrete section 𝐼𝑔 , and the moment 

of inertia of the cracked section 𝐼𝑐𝑟 . Here, the effective moment of inertia 𝐼𝑒  is always less than𝐼𝑐𝑟 , but 

it approaches it after cracking occurs.  

For this reason, is calculated the mid span displacements of a GFRP reinforced concrete beam, based 

on different equations for effective moments of inertia  𝐼𝑒 , using different values of span lengths, 

different levels of loading (only different service dead loads, while the service live load is maintained 

constant), in normal reinforced ratio (
𝜌𝑓𝑟𝑝

𝜌𝑓𝑏
≈ 1) and in high reinforced ratio (

𝜌𝑓𝑟𝑝

𝜌𝑓𝑏
≥ 2.5). All the results 

are included in comparative charts in order to find out some theoretical conclusions. 

 

 

 

 

Reference 𝑰𝒆  𝜟 𝑳𝑻
 

ACI 318R-95 (1995), Branson 13,08 · 108 𝑚𝑚4    1,36𝑚𝑚 

Benmokrane (1996) 1,887 · 108 𝑚𝑚4 9,45𝑚𝑚 

ACI 440.1R-03 (2003) 8,011 · 108 𝑚𝑚4 2,22𝑚𝑚 

Yost (2003) based on ACI 3,128 · 108 𝑚𝑚4 5,70𝑚𝑚 

ACI 440.1R -06 (2006) 2,641 · 108 𝑚𝑚4 6,75𝑚𝑚 

Rafi & Nadjai (2009) 2,642 · 108 𝑚𝑚4 6,75𝑚𝑚 

EC2-CEB, Italian Code CNR-DT 

203/2006 

 8,72𝑚𝑚 

Toutanji & Saafi (2000) 12,89 · 108 𝑚𝑚4 1,39𝑚𝑚 

Alsayed Model A (2000) 12,83 · 108 𝑚𝑚4 1,38𝑚𝑚 

Alsayed Model B (2000) 1,649 · 108 𝑚𝑚4 10,82𝑚𝑚 

Bischoff (2005,2007) & Scanlon (2007) 11,81 · 108 𝑚𝑚4 1,51𝑚𝑚 

Abdalla based on ACI (2002) 2,075 · 108 𝑚𝑚4 8,60𝑚𝑚 

Abdalla, Rizkalla & El Badry  (EC2)  5,34𝑚𝑚 

ISIS Canada (2001) & Mota (2006) 2,514 · 108 𝑚𝑚4 7,48𝑚𝑚 

Hall & Ghali (2000) 2,514 · 108 𝑚𝑚4 7,48𝑚𝑚 
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Fig. 1. Relation between span length and mid span displacement 
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Fig. 4. Relation between service dead load and mid span displacement for  
 𝛒𝐟𝐫𝐩

𝛒𝐟𝐛
≈ 𝟐. 𝟓𝟑  only for main 

methods 

 

 

 

Fig. 5. Legend of methods 
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Fig. 2. Relation between service dead load and mid span displacement for  
𝛒𝐟𝐫𝐩

𝛒𝐟𝐛
≈ 𝟏 

Fig. 3. Relation between service dead load and mid span displacement for  
𝛒𝐟𝐫𝐩

𝛒𝐟𝐛
≈

𝟐. 𝟓𝟑 



  Architecture, Spatial Planning and Civil Engineering 

  
 

 
31 

 

 

 

5     Summary and results 

As shown in figure 1, all methods lead to quite the same result: increasing the span length, we get bigger 

mid span displacements until the maximum allowed deflection is reached. But we can see that the 

Branson’s equation is just an envelope for the other methods, for short beams we get smaller deflections 

than other methods and for longer ones we get bigger displacement than other methods. This because 

Branson’s equation doesn’t takes into account the type of FRP used as reinforcement, so it hasn’t used 

any reduction factor based on the  
Efrp

Es
 ratios, or even on the quantity of the reinforcement used so the 

ρfrp

ρfb
 ratios, as other methods do. So this equation is more generalized and conservative.  

A tentative was made using ACI 440.1R -03 [2003], where a reduction factor based on the  
Efrp

Es
 

ratios is taken into account, but not the reinforcement ratio, or ACI 440.1R -06 [2006] where only the 

reinforcement ratio is taken into account. The results show that the second part of Branson’s equation 

outweighs the first part in concrete beams reinforced with FRP bars, so the most important of the two 

reduction coefficients is the one based on reinforcement ratio. Yost (2003) based on ACI and Rafi & 

Nadjai [2009] are the most reliable methods because they use both reduction factors, but also ACI 

440.1R -06 [2006] gives satisfactory results. For this reason, the three methods, based on ACI code, 

gives more accurate results for beams with lower reinforcement ratios. 

Also, Hall& Gali, ISIS Canada [2001] and the Canadian Code [CAN/CSA-S806 2002], using different 

equation instead of Branson’s one, where is introduced It, the moment of inertia of a non-cracked section 

transformed to concrete taking into account not only the reinforcement and modulus of elasticity ratios, 

but also a coefficient characterizing the bond properties of reinforcement bars, gives accurate and 

similar results as the others above. The only discrepancy of these methods (including Bischoff &Scanlon 

2007), is the negative values of mid span displacements for very short beams because those take into 

account also the tension-stiffening effect. 

EC2-CEB, Italian Code CNR-DT 203/2006 gives good results that don’t depend on the effective 

moment of inertia, but only on displacements of non-cracked cross concrete section and the cracked 

section. It takes into account the bond properties of reinforcement and the type of load: short time loads 

or long-time cycling loads, but doesn’t depend on reinforcement and modulus of elasticity ratios. 

Figure 2 shows the relation between service dead load and mid span displacements for 
ρfrp

ρfb
≈ 1. For 

normal reinforcement ratio  
ρfrp

ρfb
≤ 2.5 , at different levels of loading, Ie is still less than   Icr , regardless 

the chosen method we use to calculate the Ie .  As shown in figure 3, if reinforcement ratios increases, 

especially for 
ρfrp

ρfb
> 2.5, than deflections decreases. This happens because the cracking moment of the 

beam increases and few cracks appear at the same level of loading. The compressive strength of concrete 

increases too, but this effect on beam’s deflection is not considerable in high reinforcement ratios. The 

increase of Icr, for high levels of loading and reinforcement ratios may exceed the values of  Ie . 

It is interesting the fact that, the deflections calculated using most of these methods, are more consistent 

with each other in high levels of loading and reinforcement ratios. This occurs in most of methods where 

the minimum effective moments of inertia   Ie  are quite equal to the cracked moment of inertia   Icr . 

The deflections seem to be the same for quite all methods. Some deviations are presented by 

Benmokrane where Ie  < Icr  independently from the level of loading and Abdalla,Rizkalla & El Badry  

(based on EC2) and also EC2, because they don’t use Ie .  

In figure 4 are selected the most used and reliable methods for better comparison. 
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6  Conclusions 
 

Results show that deflection values calculated using ACI 440.1R -06 [2006] code are more accurate 

than those using ACI 440.1R -03 [2003] for beams with low reinforcement ratio but not much 

satisfactory if  
ρfrp

ρfb
> 2.5,  especially if 

ρfrp

ρfb
> 3. 

Based on a lot of experimental results, the reinforcement ratio and the elastic modulus of FRP bars are 

the most significant variables to calculate deflections. Yost [2003] based on ACI and Rafi & Nadjai 

[2009] and also ACI 440.1R -06 [2006] are the most reliable methods because they use both reduction 

factors taking into account these variables and give good results, so this three methods, based on ACI 

code, gives more accurate results for beams with low and high reinforcement ratios. 

Also, Hall& Gali, ISIS Canada [2001] and the Canadian Code (CAN/CSA-S806 2002), using a different 

method instead of Branson’s equation and taking into account also the bond properties of reinforcement 

bars gives good results and after all the deflections calculated using these methods based on Canadian 

Code are more conservative of those based on ACI code.  

All the equations can better predict deflections for Ie  < Icr , especially at high levels of loading and 

reinforcement ratios. For Ie  ≥ Icr ,  we don’t get reliable results because we get very high deflections 

for low levels of loading. 

In this study is used only a type of GFRP bar but exist different types of FRP reinforcements with very 

large properties, so different results are taken based on different methods. For this reason a lot of 

researchers, based on a large numbers of experimental tests are modifying and optimizing Branson’s 

equation, so that the predicted values of deflection approach the experimental values. New models are 

going to be developed based on experimental results and elaborated genetic algorithm used to evaluate 

the effects of several parameters and reevaluate the power m in Branson’s equation as a lot of 

researchers are doing like Toutanji & Saafi [2000], Alsayed Model A [2000], Mousavi& Esfahani 

[2011], etc. 
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Abstract. A big research effort has been made on the prediction of earthquakes in the last decades, and 

in fact the exploration of the new techniques aiming to foresee the occurrence of seismic events is in a 

continuous progress. Several analytical tools have been developed around the world in order to estimate, 

with different degrees of accuracy, the vulnerability of buildings and the probable loss of lives and 

economic resources, due to the occurrence of an earthquake. Those tools are intended to be used by 

government agencies, and even by insurance companies, as a mean for planning of emergency 

preparedness procedures and response strategies, and also for the reconstruction phases. Nonetheless, 

most of the current available tools require a large amount of resources, in terms of money, time and 

computational effort, in order to be properly implemented and effectively used. The paper presents the 

basic requirements and procedures for the seismic design of Reinforced Concrete Structure of buildings 

with non-connected shear walls according to the European Code for Seismic Design of Buildings, 

Eurocode 8. For the many cases, lifelong and Sustainability of the Structure are depends from the 

earthquake action, type of structure, quality of materials, height, shape of building etc. Based on 

devastating effects data from the earthquake strike in recently time for the all around and South East 

European Countries the Structural type has a prime role for the building capability. Type of structure 

with structural members shear walls are most sustainable for the resistance of horizontal forces coming 

from earthquake strikes. The treatment of those structural members such are the shear wall their shape, 

methodology of reinforced have been give a good performances in capacity of Structure. In the height 

story buildings the usability of shear walls are very preferable because in one side they are decrease the 

horizontal deformation. 

 

Keywords: Shear wall, Structure, Vulnerability, European Standards 

 

1 Introduction 

Elements which are normally vertical and support other elements are classified as walls. The vertical 

walls as structural members are preferable to be used on the case of buildings with more than 10 stories. 

As a consequence of horizontal actions from the wind and seismic which provoke a considerable lateral 

displacements, the vertical walls are structural elements with high stiffness to avoid the horizontal 

displacement of building. Structural scheme of the vertical walls is used to be as cantilever (Inverted 

pendulum system) with high H and lw base length of wall. The ration between of high and length lw of 

wall show as follow: ration H/lw>2 the wall is bended, when H/lw <2 have a shear wall. These types of 

the structure are grouped as structure with low ductility, for that reason the vertical design action has to 

satisfy the criteria vd=NEd/Acfcd≤0,40. In Figure 1. Is graphical show of vertical and base shape of the 

walls? 

 

mailto:armend20mujaj@gmail.com
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lw

H

 
Fig. 1. Graphical shape of vertical element and the shape of cross section of wall 

 

The action effects due to seismic actions are defined in the force-based design method by taking into 

account that the structural system is in a position to dissipate seismic energy. Therefore, seismic actions 

are reduced by a factor q, which was called there the behavior factor. This factor “q” is related to the 

ductility demand of the structure as follow: 

q=q0∙kw≥1.50 (1) 

where 

q0 is the basic value of the behavior factor, depended on the type of the structural system, 

related with its redundancy, it is ability to dissipate energy, the number of regions where 

energy can be dissipated, given in table 1. 

kw is the factor reflecting the prevailing failure mode in structural system with walls given in 

table 2. 

u 1 is the factor of ratio related to the overloading, given in table 3. 

Table 1. Basic value of q0 of behavior factor for system regular in elevation 

STRUCTURAL TYPE DCH DCM 

Frame system, dual system, coupled wall system 4.5 u 1 3.0 u 1 
Wall system 4.0 u 1 3.0 
Core system 3.0 2.0 

Inverted pendulum system 2.0 1.5 

Table 2. Value of kw factor in function of structural type 

STRUCTURAL TYPE Value of kw 

Frame system, dual system, coupled wall system 1.0 
Wall system 0.5≤ kw =(1+ 0  

0 is the prevailing aspect ratio of the walls of the structural system. The prevailing aspect ratio 

0 may be determinate as follow: 

0= Hwi∙/ lw (2) 

Table 3. u 1 factor of overloading in function of structural type 

STRUCTURAL TYPE Value of u 1 

Frames or frame-equivalent dual systems: 
One-storey buildings u 1=1.1 

Multistory, one-bay frames u 1=1.2 
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Multistory, multiply frames or frame-equivalent 
dual structures 

u 1=1.2 

Wall- or wall-equivalent dual systems 
Wall systems with only two uncoupled walls per 

horizontal direction 
u 1=1.0 

Other uncoupled wall systems u 1=1.1 
Wall-equivalent dual, or coupled wall systems u 1=1.2 

 

 

2 Estimation of the fundamental period T 

The fundamental period of vibration required for the simplified design of reinforced concrete structures 

has been calculated for many years using a simplified formula relating the period to the height of the 

building. Very rear is going to be used just the first mode of the vibration, excluding the participation 

of higher mode of vibration. This concept can be use for the buildings with fundamental periods of 

vibration where approach the top of spectrum, precisely for the structural cases with short and medium 

self period time of vibration. According to the Eurocode 8, for the buildings with heights up to 40m the 

value of T1 may be approximated by the following expression: 

1=Ct∙H3/4 (3) 

where Ct was a regression coefficient and H represented the height of the building. 

Ct = 0.085 for moment resistant space steel frames 

Ct = 0.075 for moment resistant space concrete frames and for eccentrically braced steel frames. 

Ct = 0.050 for all other structures 

H height of the building, in m, from the foundation or from the top of a rigid basement. 

For the alternative, the structure with concrete or masonry shear walls the value Ct in expression (3) 

may taken as follow: 

𝐶𝑡 =
0.075

√𝐴𝑐

 (4) 

where: 

𝐴𝑐 = ∑ [𝐴𝑖 ∙ (0.2 + (𝑙𝑤𝑖/𝐻))
2

] (5) 

 

 

 

3 Distribution of the horizontal seismic forces 

During the wall analysis which is more flexibility its need to take in consideration the post-elastic over 

strengthening and their uncertainty in the contribution of higher mode shape. Inelastic analysis has show 

that value of the shear forces are biggest than value came from the linear analysis response. The 

fundamental mode in the horizontal directions of analysis of the building may be calculated using 

method of structural dynamics or may be approximated by horizontal displacements increasing linearly 

along the height of the building. Higher mode effects on inelastic shears are larger in the upper storyes 

of the wall, and indeed more so in dual structural system. Shear forces should be redistributed along 

with the bending moments, so that the shear ratio in the individual walls is not appreciably affected. 

The design bending moment diagram along the height of the wall should be given by an envelope of the 

bending moment diagram from the analysis, vertically displaced (tension shift). The envelope may be 

assumed linear, if the structure does not exhibit important discontinuities of mass, stiffness or resistance 

over its height (see Fig. 2.a). The tension shift should be consistent with the strut inclination considered 

in the ULS verification for shear, with a possible fan-type pattern of struts near the base, with floors 

acting as ties. In dual systems containing slender walls the design envelope of shear forces according to 

Fig. 2.a should be used, to account for uncertainties in higher mode effects. 
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Figure 2. Design envelope for bending moments in slender walls (left side on structural system with 

wall, right side dual structural system). Legend: a: shear diagram from analysis; b: magnified shear 

diagram; c: design envelope. 

This design diagram, created according to the capacity roles based in EC-8, has to be in consideration 

to increase the shear force of wall from the appearance of yield in base of wall, Figure 3, design shear 

force VEd. The design shear forces VEd should be derivate according to the expression (6). 

 

 
Figure 3. Design shear force from the analysis, VEd.  

 

𝑉𝐸𝑑 = ε ∙ 𝑉𝐸𝑑
′  (6) 

where: 

𝑉𝐸𝑑
′  shear design force from the analysis 

 magnification factor in function of ductility less than 1.5. For the heigh and medium ductility 

 

ε = q ∙ √(
𝛾𝑅𝑑

𝑞
·

𝑀𝑅𝑑

𝑀𝑆𝑑

)
2

+
1

10
· (

𝑆𝑒 · (𝑇𝑐)

𝑆𝑒 · (𝑇1)
)

2

< 𝑞 

(7) 

 

were: 

q behavior factor used in the design 

MEd design bending moment at the base of the wall, 

MRd design flexural resistance at the base of the wall, 

Rd over strength ration of steel, in the absence of more precise data, Rd may be taken equal to 

1.2 

T1 fundamental period of vibration of the building in the direction of shear forces VEd 
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TC upper limit period of the constant spectral acceleration region of the spectrum, 

Se(T) ordinate of the elastic response spectrum 

In primary walls with a height to length ratio, hw/lw≤2,0, there is no need to modify the bending 

moments from the analysis. Shear magnification due to dynamic effects may also be neglected. 

The shear force 𝑉𝑆𝑑
′  from the analysis should be increased as follows: 

VEd = 𝛾𝑅𝑑 ∙ (
𝑀𝑅𝑑

𝑀𝑆𝑑

) · 𝑉𝐸𝑑
′ ≤ 𝑞 · 𝑉𝐸𝑑

′  
(8) 

The shear resistance computations and verifications are carried out according to EC-2, unless specified 

otherwise in the following. In the critical regions of primary seismic beams, the strut inclination θ in the 

truss model shall be taken equal to 450. With regard to the arrangement of shear reinforcement within 

the critical region at an end of a primary seismic beam where the beam frames into a column, the 

following cases should be distinguished. Taking into consideration the internal cross section distance 

forces x=de equal to 0.8·lw with participation of axial forces in tension or pressure is given as follow: 

VEd ≤ 𝑉𝑅𝑑2
 (9) 

were: 

VEd2 = 0.5 ∙ (0.7 −
𝑓𝑐𝑘

200
) · 𝑓𝑐𝑑 · 𝑏𝑤 · 𝑑𝑒

 
(10) 

In the crtical zone is taking the 80% of value from the uncritical zone, as in expression: 

VEd2 = 0.4 ∙ (0.7 −
𝑓𝑐𝑘

200
) · 𝑓𝑐𝑑 · 𝑏𝑤 · 𝑑𝑒

 
(11) 

fck is in N/mm2 

 the factor (0.7 −
𝑓𝑐𝑘

200
) ≥ 0.5 

Excepted control of diagonal in pressure, should be controlled also the tension diagonal. Computed of 

the reinforcement for rib should be (for the ULS) taking the algebraic value of ratio s=MEd/(VEd·lw). 

During the ultimate limit state in shear control of the cross section in some of levels (floor) should to 

use a maximum value of the factor s. 

 If s ≥ 0.2, it be used the same value given from EC-2 (EN 1992-1-1) for the structural elements 

beam and column. 

 If s ≤ 0.2, should be use as the below roles as follow: 

The horizontal bars to calculate according to the EC-2 (EN-1992-1-1), filling condition: 

VEd ≤ VRd,ct + 0.75 ∙ 𝜌ℎ · 𝑓𝑦𝑑,ℎ · 𝑏𝑤 · 𝛼𝑠 · 𝑙𝑤
 (12) 

were  

𝜌ℎ = 𝐴ℎ/(𝑏𝑤 · 𝑠ℎ) ratio of horizontal bars and reinforcement  

fyd,h design yield resistance of horizontal bars of reinforcement, 

VRd,ct design value of cross concrete section without participation of horizontal reinforcement, 

according to the (EN-1992-1-1), x=MEd/VEd. 

Rib vertical anchored and tightening bars in verticality of walls according to the (EN-1192-1-1) should 

be filling the condition:  

𝜌ℎ · 𝑓𝑦𝑑,ℎ · 𝑏𝑤 · 𝑧 ≤ 𝜌ℎ · 𝑓𝑦𝑑,ℎ · 𝑏𝑤 · 𝑧 + 𝑚𝑖𝑛𝑁𝐸𝑑
 (13) 

were: 

𝜌ℎ = 𝐴ℎ/(𝑏𝑤 · 𝑠ℎ) ratio of horizontal rib and reinforcement  

fyd,h design yield resistance of vertical bars of reinforcement, 

NEd is design axial forces, in case of pressure is a positive. 

In regions of the member where VEd ≤VRd,s no calculated shear reinforcement is necessary. 

VEd is the design shear force in the section considered resulting from external loading and 

prestressing (bonded or unbounded). 

VRd,s is computed with expression as follow: 

𝑉𝑅𝑑,𝑠 = 𝑉𝑑𝑑 + 𝑉𝑖𝑑 + 𝑉𝑓𝑑
 (14) 

were the members are has a follow expression: 
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cosfAV ydsiid   (16) 
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fd
blξfη0,5
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(17) 

were: 

Vdd design resistance of vertical bars, 

Vdd design shear resistance of inclined bars, 

Vdd design resistance in friction. 

f friction factor ob concrete, given in EC-2, 

z internal forces distance, 

 factor of neutral axis, 

sj vertical reinforced sum area of rib, or additional reinforced bars regarding to shear resistance. 

si incline reinforced sum area of all rib in two directions. It is recommended to be used the bars 

with diameter more than η=0,6(1-fck(N/mm2)/250). 

Using the incline reinforced bars the bending resistance of walls is increase. Computing the design shear 

force VEd according to the capacity design principle has two methods: 

a. MRd, which is used for the computing of VEd has expression: 

iydsiRd lsinfA
2

1
ΔM   

 

(18) 

were: 

li space between axial central lines of two groups of incline bars referring to angle ±φ 

against potential slipping plane measured in the base section. 

b. is computed the design shear force VEd without heaving in consideration impact of incline bars. 

In the below expression Vid is consider as clean shear resistance for the incline bars which has 

expression as follow: 















ws

i
ydsiid

lα

sinl0,5
cosfAV


  (19) 

The thickness bw of the confined parts of the wall section (boundary elements) should not be taken less 

than 150mm. Moreover, if the length of the confined part does not exceed the maximum of 2bw and 

0,2lw, bw should not be less than hs/15, with hs denoting the storey height; otherwise bw should not be 

less than hs/10 (Fig. 4.a): 
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Figure 4. a) Minimum thickness of confined boundary elements; b) for wall ends with large 

transverse flange 

No confined boundary element is required over wall flanges with thickness hf > hs/15 and width bf > 

hs/5, where hs denotes the clear storey height (Fig. 4.b). 

 

4 Detailing for local ductility 

the most important of the detailing and special dimensioning rules, through, have a rational basis. these 

rules and their justification/derivation are given in the following description. The height of the critical 

region hcr above the base of the wall may be estimated as: 









6

H

l

maxh w

w

cr

 
(20) 

but 

ℎ𝑐𝑟 = 𝑚𝑎𝑥 {

2 ∙ 𝑙𝑤

{
ℎ𝑠 𝑓𝑜𝑟 𝑛 ≤ 6 𝑠𝑡𝑜𝑟𝑦𝑒𝑠

2 ∙ ℎ𝑠𝑓𝑜𝑟 𝑛 ≥ 7 𝑠𝑡𝑜𝑟𝑦𝑒𝑠

 (21) 

were: 

lw cross section length of the wall 

Hw total height of the wall from the foundation 

hs is the clear storey height and where the base is defined as the level of the foundation or of the 

embedment in basement storeys with rigid diaphragms and perimeter walls. 

 
Figure 5.  the critical zones in base if the wall. 

At the critical regions of walls a value  of the curvature ductility factor should be provided, at least 

equal to that calculated from expressions (22), (23) as below with the basic value of the behavior factor 

qo in these expressions replaced by the product of qo times the maximum value of the ratio MEd/MRd at 

the base of the wall in the seismic design situation (MEd = design bending moment from the analysis; 

MRd = design flexural resistance)  

𝜇𝜙 = 2 ∙ 𝑞0 − 1  𝑓𝑜𝑟  𝑇1 ≥ 𝑇𝑐 (22) 

𝜇𝜙 = 1 + 2 ∙ (𝑞0 − 1) ∙
𝑇𝑐

𝑇1

  𝑓𝑜𝑟  𝑇1 < 𝑇𝑐 (23) 

Unless a more precise method is used, the value of  as specified in below may be supplied by means 

of confining reinforcement within edge regions of the cross-section, termed boundary elements, the 

extent of which is determined according to given below. 

For walls with rectangular section, the mechanical volumetric ratio of the required confining 

reinforcement wd in boundary elements should satisfy the following equation, with the  -values as 

specified in above: 
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εωυμ30αω
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w

dsy,vdΦwd   (24) 

In the above expressions the numerical values of different magnitudes used in general depends from 

accepted ductility classes. For the DCH, DCM and DCL have follow values: 

cdo

ydh

minvd,
fV

fV
ω




  (25) 

According to the EC-8, for the factor ωwd,min is given the values as follow: 











DCL""për0,05

DCM""për0,08

DCH""për0,13

ω minvd,

 (26) 

sn ααα   and 



n 0
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  (27) 

For walls with barbells or flanges, or with a section consisting of several rectangular parts (T-, L-, I-, 

U-shaped sections, etc.) the mechanical volumetric ratio of confining reinforcement in boundary 

elements may be determined as follows: 

a. The axial force and the web vertical reinforcement ratio are normalized to hc bc fcd, with the width 

of the barbell or flange in compression considered as cross sectional width bc 

cdcc

Ed

d
fhb

N
ν


  (28) 

 The neutral axis depth xu at ultimate curvature after spalling of the concrete outside the confined 

core of the boundary elements may be estimated as: 

 
o

cc

vdu
b

hb
ωνx


  (29) 

in which bo is the width of the confined core in the barbell or flange. If the value of xu from 

expression (29) does not exceed the depth of the barbell or flange after spalling of the cover 

concrete, then the mechanical volumetric ratio of confining reinforcement in the barbell or flange 

is determined as in a) above (i.e. from expression (29), with d v, bc and bo referring to the 

width of the barbell or flange. 

b. If the value of xu exceeds the depth of barbell or flange after spalling of the cover concrete, the 

general method based on: 

 1) the definition of the curvature ductility factor as = u/ y, 

 2) the calculation of u as cu2,c/xu and of y as sy/(d-xy), 

 3) section equilibrium for the estimation of neutral axis depths xu and xy, and 

 4) the strength and ultimate strain of confined concrete, fck,c and cu2,c as a function of confining 

reinforcement wd (see 3.1.9 in EN 1992-1-1:200X) may be followed. The required confining 

reinforcement, if needed, and the confined wall lengths should be calculated accordingly. 

If more precise data is not available, the compressive strain at which spalling is expected may be taken 

equal to εcu2,c=0,0035. The confined boundary element may be considered to extend up to a distance of 

xu(1-εcu2/εcu2,c) from the hoop centerline near the extreme compression fibre, with the depth of the 

confined compression zone xu at ultimate curvature estimated from equilibrium (cf. expression (29) for 

a constant width bo of the confined compression zone) and the ultimate strain εcu2,c of confined concrete 

estimated on the basis of 3.1.9 of EN 1992-1-1:200X as εcu2,c=0,0035+0,1 wd (Fig. 6). As a minimum, 

the length lc of the confined boundary element should not be taken smaller than 0,15<lw or 1,50.bw. 
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Figure 6. Confined boundary element of free-edge wall end (top: strains at ultimate curvature; bottom: 

wall cross-section) 

Thickness bw of the boundary/flanges section wall should be not les than 20cm. In addition, if the length 

of the flanges does not exceed the high value between 2·bw and 0.20·lw it should be bw not lower than 

hs/15, see fig. 7. 

 
Figure 7. minimum thickness of the boundary strengthening walls element 

 

 

 

5 Numerical part 

 

To be more precise and convinced in the below are show the study numerical case. The building is 

reinforced concrete structure vetch Ground + 10 floors/levels with story height h=300cm and the regular 

rectangular shape with dimensions 25/20m. The structure consist with fat slabs which they are supported 

in beam on perimeter of the floor. This beam has good impact on behavior of the vertical structural 

elements. In the particular attention it is consider the design of wall M5 from the all required condition 

from the EC-8, method of reinforced design according to the ductility condition and the control of 

pressure and tensioned bars. Structural analysis is made in compliance with European standards roles 

given from EC-0, EC-1, EC-2 and EC-8. Vertical elements columns are neglected from the shear force 

impacts. Walls are treated as lonely structural elements, they are taking the shear force in plane. From 

the basement it is possible to se the similar cases on walls M-6, M-9 and M-11. 

 
Figure.8. Basement and shape of analyzed structure. 
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Table 4. Quality of used for structural material  

 

 

 

 

 

 

 

 

In compliance to EN 1998-1,2004 3.2.4(2), EN 1998-1,2004 4.2.4 (2), EN 1990:2012 table A1.1 and 

EN 1998-1,2004 4.2.4.tabl3 4.2 it is computed the mases on heigh level of building showed in table 5 

as follow: 

Table 5: calculated of different values for masses, weight, and criteria for structural regularity. 

Directions unit X-X Y-Y 

masses [kg] 584623,30 584623,30 

weight [kN] 59594,625 59594,625 

center of stiffness [m] 11,12 10,00 
center of masses [m] 12,50 10,00 
static eccentricity [m] 1,380 0,00 
accidental eccentricity [m] 1,250 1,00 
dynamic eccentricity [m] 0,7025 0,00 
maximum eccentricity [m] 3,3025 1,00 
minimum eccentricity [m] -0,560 -1,00 
bending [λ] 1,25 1,25 
torsional  radius ri [m] 15,81 13,61 
Ls [m] 9,242 9,242 
0,30eoi [m] 4,083 4,743 
eoi  [m] 0,00 1,38 

As it is shown in above table 5, the required criteria from EC-8 regarding to regularity is satisfy, than 

the structure it is considered as a regular and the methodology for computing it may be used the simply 

modal analysis method for horizontal seismic forces. 

Table 6. Bending polar moment and torsion moment 

Wall
Ix  

(m
4
)

Iy  

(m
4
)

Ixy 

 (m
4
)

x0i 

 (m )

y0i  

(m )

Ix·x0i 

(m
5
)

Iy·y0i 

(m
5
)

Ix·xi
2  

(m
6
)

Iy·y0i
2 

(m
6
)

IT 

(m
4
)

1 0 2.60416 0 3.62 10 0 26.0416 0 260.416 0.02604

2 0 2.60416 0 -11.38 10 0 26.0416 0 260.416 0.02604

3 0 2.60416 0 3.62 5 0 13.0208 0 65.104 0.02604

4 0 2.60416 0 3.62 -5 0 -13.0208 0 65.104 0.02604

5 0 2.60416 0 3.62 -10 0 -26.0416 0 260.416 0.02604

6 0 2.60416 0 -11.38 -10 0 -26.0416 0 260.416 0.02604

7 10.667 0 0 11.12 0 118.61704 0 1319.0215 0 0.04167

8 2.60416 0 0 -8.88 2.5 -23.12494 0 205.34947 0 0.02604

9 2.60416 0 0 -8.88 -7.5 -23.12494 0 205.34947 0 0.02604

10 2.60416 0 0 -13.88 2.5 -36.14574 0 501.70288 0 0.02604

11 2.60416 0 0 -13.88 -7.5 -36.14574 0 501.70288 0 0.02604

Sum 21.0836 15.625 Sum 2733.1262 1171.872 0.30207

bending polar moment an torssional moment

Iω=3905  
 

Analysis Statics Seismics 

Concrete 
C-25/30 

fck=25N/mm2 
γc=1,50 
fcd=fck/γc=16.67N/mm2 

E=30500N/mm2 

fck=25N/mm2 
γc=(1,30-1,50) 
fcd=fck/γc=16.67N/mm2 

E/2=15250N/mm2 
Reinforcement 
S-500 

fyk=500N/mm2 
γs=1,15 
fyd=fyk/γs=435N/mm2 

E=200000N/mm2 

fyk=500N/mm2 
γs=(1,0-1,15) 
fyd=fyk/γs=435N/mm2 

E=200000N/mm2 
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Table 7. Seismic forces and following parameters 

Direction unit X-X Y-Y 

building weight  [kN] 59594,625 59594,625 

base acceleration ag [m/s2] 0.25g 0,25g 
fundamental period Tc [s] 1.0739 1.0271 
behavior factor no 3.00 3.00 
spectral type no B B 
spectral ordinate no 0.1164 0.1217 
coefficient λ no 0.85 0.85 
factor importance γI

 no 1.00 1.00 
base seismic forces [kN] 5896.30 6164.76 

Table 8: Distribution of seismic force on the floors of the structure in the direction x-x 

level
Zi 

(m)

Wi  

(kN)

WiZi 

(kNm)

Fb 

(kN)

Fi 

(kN)

11 33 4577.13 151045.13 6164.76 879.42

10 30 5501.75 165052.50 6164.76 960.97

9 27 5501.75 148547.25 6164.76 864.87

8 24 5501.75 132042.00 6164.76 768.78

7 21 5501.75 115536.75 6164.76 672.68

6 18 5501.75 99031.50 6164.76 576.58

5 15 5501.75 82526.25 6164.76 480.49

4 12 5501.75 66021.00 6164.76 384.39

3 9 5501.75 49515.75 6164.76 288.29

2 6 5501.75 33010.50 6164.76 192.19

1 3 5501.75 16505.25 6164.76 96.10

sum 59594.63 1058833.88 6164.76
 

Table 9: Distribution of seismic force on the floors of the structure in the direction y-y 

level Zi (m) Wi (kN) WiZi (kNm) Fb (kN) Fi (kN)

11 33 4577.13 151045.13 5896.30 841.12

10 30 5501.75 165052.50 5896.30 919.12

9 27 5501.75 148547.25 5896.30 827.21

8 24 5501.75 132042.00 5896.30 735.30

7 21 5501.75 115536.75 5896.30 643.39

6 18 5501.75 99031.50 5896.30 551.47

5 15 5501.75 82526.25 5896.30 459.56

4 12 5501.75 66021.00 5896.30 367.65

3 9 5501.75 49515.75 5896.30 275.74

2 6 5501.75 33010.50 5896.30 183.82

1 3 5501.75 16505.25 5896.30 91.91

Sum 59594.63 1058833.88 5896.30
 

Shear strengthening control 

During the analysis of the structural members and also the completely/assembly of the structure it is 

important to mentioned that the effect of second theory has direct impact on the chosen methodology 

for structural analysis, the structure with non moveable joints and moveable joints. it is non that the 

structural analysis of the elements in this method it is based in deform element. For the request of the 

structure for non moveable joints, according to the EC-2 need to be satisfy the condition in variety of 

the floor numbering as follow: 

6,040,0
1065625,47

69869,25
33α

7x 




 

(30) 
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6,0344,0
103062,64

69869,25
33α

7y 




 

(31) 

6,0233,038,1
12

02,23

103,053905

69869,25
33985,0α 2

2

7T 












 (32) 

From the above calculations it is seen that the required condition for "structure with non moveable 

joints" for the structural analysis it is satisfy, and also the structural stability on torsion.  

Verification of the P- tory drift 

The P-  

0,1
hV

dP
θ

kat.tot.

rtot. 



  (33) 

Table 10: structural check from the P-  

level
der 

(mm)

dr 

(mm)

dr·v 

(mm)

Ptot. 

(kN)

Vtot. 

(kN)

h 

(mm)
θ

11 86.10

10 73.31 12.79 38.37 17.22 10078.88 1760.24 3000.00 0.07323

9 64.60 8.71 26.13 17.16 15580.63 2587.46 3000.00 0.05245

8 54.10 10.50 31.50 16.88 21082.38 3322.75 3000.00 0.06662

7 43.76 10.34 31.02 16.87 26584.13 3966.14 3000.00 0.06931

6 34.00 9.76 29.28 15.54 32085.88 4517.61 3000.00 0.06932

5 26.93 7.07 21.21 14.37 37587.63 4977.18 3000.00 0.05339

4 16.83 10.10 30.30 12.83 43089.38 5344.83 3000.00 0.08143

3 10.00 6.83 20.49 10.83 48591.13 5620.56 3000.00 0.05905

2 4.67 5.33 15.99 8.40 54092.88 5804.39 3000.00 0.04967

1 1.25 3.42 10.26 5.49 59594.46 5896.30 3000.00 0.03457

3

 

Table 11: structural check from the P-  

level 
de 

(mm)

der 

(mm)

dr 

(mm)

dr·v 

(mm)

Ptot. 

(kN)

Vtot. 

(kN)

h 

(mm)
θ

11 66.76

10 58.40 8.36 25.08 13.33 10078.88 1840.39 3000 0.046

9 50.10 8.30 24.90 13.26 15580.63 2705.26 3000 0.048

8 41.90 8.20 24.60 13.05 21082.38 3474.04 3000 0.050

7 33.95 8.59 25.77 12.66 26584.13 4146.72 3000 0.055

6 25.36 8.59 25.77 12.03 32085.88 4723.30 3000 0.058

5 19.34 6.02 18.06 11.13 37587.63 5203.79 3000 0.043

4 13.10 6.24 18.72 9.93 43089.38 5588.18 3000 0.048

3 7.75 5.35 16.05 8.40 48591.13 5876.47 3000 0.044

2 3.65 4.10 12.30 6.53 54092.88 6068.66 3000 0.037

1 0.95 2.70 8.10 4.28 59594.46 6164.76 3000 0.026

3

 

 

The inter storey drift may calculated as follow: 

mm22,5030000,007517,22mmh0,0075νd r 
 

(34) 

 

From the above calculation it seen that this structure is satisfy the condition for the not heaving into 

consideration P-  interstory drift limitation. 

Wall design M5 

The calculation of bending moment, internal shear and axial forces is function of wall stiffness and also 

the combination of actions in accordance with EN-1998-1, 2004-4.3.3.5.(3). 
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Figure 9: wall design reinforcement of M5 

 

Design capacity check of wall cross section 

Deformation in 
steel and 
concrete 

Neutral 
axis 
(m) 

design 
capacity NRd 
(kN) 

design 
capacity Mrd* 
(kNm) 

design 
capacity 
∆MRd (kN) 

design 
capacity Mrd 
(kN) 

-3,5/10 ‰ 1,2315 3533,57 21900,67 2556,0 24456,67 

From the above wall calculation it is seen that the cross section and area of reinforcement are satisfy. 

Design control from the internal shear forces 

Design bending moment Msd (kNm) 22876,30 
Design capacity MRd (kNm) 24456,67

 

Design Shear force Vsd (kN) 1007,25 
Behavior factor (q) 3,0 
Spectral ordinate  Sd (T1) 0,1164 
Spectral ordinate Sd (Tc) 0,25 
Value of factor (Ɛ) 2,41 
Design value of shear forces Vsd* (kN) 2427,50 
Critical value of the zone - wall (m) 5,50 
Shear design capacity Vrd2 in critical zone  
(kN) 

4313,36 

Shear design capacity Vrd2 in noncritical 
zone  (kN) 

5391,70 

Value of truss pressure diagonal VRd3 (kN) 3264,68 
 

Ductility control 

bw (cm) 25,0 
lcr. (cm) 75,0 
bo  (cm) 20,0 
ho (cm) 72,5 
vd 0,1637 

Internal desssign bending moment, internal shear and axial forces for 
M5 

length 
(cm) 

thickness  
(cm) 

Msd  
(kN·m) 

Vsd  
(kN) 

Nsd 

(kN) 
Msds 
(kN·m) 

500 25 22876,30 1007,25 -3411,25 30551,6
13 
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μΦ 5,0 
αn 0,94 
αs 0,5625 
α 0,528 

w 0,165 

wd 0,4541 

Sy,d (‰) 0,00189 

wd 0,2401 
 

  0,08150,24020,035
b

b
εωυμ30αω

o

w
dsy,vdΦwd   (35) 

Finally, from the above calculation it is seen that the method of reinforcement design, area of 

reinforcement for the cross section of the wall satisfy condition for curvature ductility demand against 

to shear force. 

 

 

6 Conclusions 
 

Traditionally, two requirements must be satisfied to design a structural system with respect to lateral 

forces: sufficient sectional resistance, and sufficient resistance to lateral displacement.The main target 

of this paper work is theoretical analysis of structural behavior on the structure with reinforced concrete 

bearing and shear walls from the seismic horizontal actions. The wall of structural elements, in plane 

could be treated as a shear wall, bearing capacity and retaining wall in depends from their shape 

dimensions of cross section, height and the foundation condition. The capital interest of this paper are 

referring to the civil engineers designers to knowledge general and particular principles for the design 

of structure with shear walls, their performances, specifics, and also the behavior. Finally, conclusion 

of this work referring to the structural designers for the seismic zones, in case of reinforced concrete the 

height story structure with walls is very preferable in the same time is suggestive.  
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Abstract. Spatial planning refers to the methods used by the public sector to influence the distribution 

of people and items in the area, always having balanced development in space. Spatial planning for 

people, land, homes, where we live, learn, heal, work, have fun, public service, and all items have their 

place. Today, many scientific disciplines are closely related to spatial planning, and through the three 

main components (social, economic and environmental). In the postmodern time, spatial planning takes 

place at the local, regional, national, transnational level and often results in the creation of a spatial plan 

within the state/s. System and spatial planning practices, though vary from one place to another, they 

have their similarities in content, however, distinguishes the approach and techniques used.  

Until 2000, spatial planning in Kosovo is developed at a modest scale, concentrated only in urban areas 

(cities) and master plans (some regions of the country), in postmodern period (after 2000), the system 

and practices of spatial planning have made progress in general and especially in drafting national 

spatial strategies and local development strategies and urban however, there are also disadvantages. In 

this period, spatial planning, despite the progress, there are still many challenges that face every day 

and particularly local institutions and thus hinder the lives of citizens. In addition, the lack of human 

capacity, financial and unwillingness of policy-making and decision-making to address this issue so 

seriously, in the design and implementation of spatial plans, made uncontrolled developments, take 

shape across municipalities, causing loss of agricultural land, unplanned development, imbalance, 

degradation of natural and cultural values, rapid population migrations from the countryside to the city, 

creating urban chaos and making the citizens' lives more difficult.  

 

Keywords: spatial planning, central, local, urban. 

 

 

1 Introduction  

If anything is certain, it is that change is certain. The world we are planning for today will not exist in 

this form tomorrow.- Philip Crosby.  

Spatial planning is one of the newest scientific disciplines where as social organized activity presented 

in the early XX century, and, as an activity carried on in the spontaneously form appears from the 

moment when human consciousness began to evolve to the settlement where lives and works. Given 

the highly complex objectives and tasks of spatial planning, as well as close relationship with the large 

number of scientific disciplines, spatial planning dates from twenties of the XX century, at a time when 

the society reached a high level of economic and social development.  

There are numerous definitions of spatial planning. One of the earliest definitions comes from the 

European Charter for Regional / Spatial Planning (often called "Torremolinos Charter'), adopted in 1983 

by the European Conference of Ministers responsible for Regional Planning (CEMAT):" Regional / 

Spatial Planning gives geographical expression policies economical, social, cultural and ecological 

society. It is at the same time a scientific discipline, an administrative technique and a policy developed 

as an interdisciplinary and comprehensive approach directed towards a balanced regional development 

and the physical organization of space according to an overall 

strategy":http://en.wikipedia.org/wiki/Spatial_planning. 

mailto:besim.gollopeni@gmail.com
mailto:albankurtishaj86@gmail.com
http://en.wikipedia.org/wiki/Spatial_planning
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By definition, objectives and tasks of spatial planning clearly seen that it is a scientific discipline that 

examines which analyzes all the social and natural laws for the exchange of matter between man and 

space, which is mainly realized through the manufacturing process, as conscious human activity which 

directly affects the changing nature, owns and adapts to conform to his needs.  

Spatial planning is concerned with “the problem of coordination or integration of the spatial dimension 

of sectoral policies through a territorially-based strategy” (Cullingworth and Nadin, 2006: 91). More 

complex than simple land-use regulation, it addresses the tensions and contradictions among sectoral 

policies, for example for conflicts between economic development, environmental and social cohesion 

policies. The key role of spatial planning is to promote a more rational arrangement of activities and to 

reconcile competing policy goals. The scope of spatial planning differs greatly from one country to 

another, but most share a number of similarities. In almost all countries, spatial planning is concerned 

with identifying long- or medium-term objectives and strategies for territories, dealing with land use 

and physical development as a distinct sector of government activity, and coordinating sectoral policies 

such as transport, agriculture and environment (Koresawa and Konvitz, 2001). 

In Slovenia, spatial planning is defined in the 2002 Spatial Planning Act as an interdisciplinary activity 

involving planning land use, determining the conditions for the development and location of activities, 

identifying measures for improving the existing physical structures and determining the conditions for 

the location and execution of planned physical structures (Slovenian Ministry of the Environment, 

Spatial Planning and Energy, 2002). 

There are a number of spatial planning systems in the world. Among the most popular systems in 

Europe, in particular, spatial planning system is of local, regional and national level. Such a system of 

spatial planning is available in most of the Western Balkan countries except Kosovo where spatial 

planning system is divided into two levels: a) local level and b) the central level.  

Spatial planning as a social activity in Kosovo has its origins after the end of World War II, namely 

early 60s. At that time several regional master plans and general urban plans for cities have been 

developed.  

During the 70s, as in many developed countries, powerful socio-economic changes also occurred in 

Kosovo, which have influenced the spatial / urban planning. As a result of industrial processes, 

mechanical movements of population from rural to urban area, has brought territorial drastic changes in 

many developed countries of the world, and in Kosovo such changes, with the large influx of rural to 

urban population areas occurred in the last decade, respectively after 1999.   

In Europe, due to the urgent need to manage changes in concepts and planning strategies are constantly 

becoming modifications. The most important turnaround that spatial planning awareness is not simply 

related to the physical separation of land for different uses, but that is the model the spatial manifestation 

of economic, social, cultural and environmental society (Gollopeni, 2010).  

Interdisciplinary approach enables spatial planning work in teams established by different areas profiles, 

thus enabling cooperation and coordination of activities among them in determining the objectives, 

strategies, methods and measures for solving the problems faced in planning determining the spatial and 

territorial development of the guidelines.  

Despite progress in the field of spatial planning in Kosovo, yet is left much to be done.  

The purpose of this study is to identify achievements in the design of the central and local (MDP & 

UDP) plans, current challenges, causes, and at the end to come out with some conclusions and 

recommendations. 

 

 

2 The legal framework of spatial planning in transition period 

 
The origin of spatial planning in Kosovo dates to the years after World War II, initially being applied 

to urban areas (cities) and then taking place in smaller urban centers (towns), ie, in the order of 1949 

general urban plans. The first institutional initiatives to spatial planning in the former Yugoslavia are 

also related to the foundation of the Croatian Institute for Urbanism, which established adequate 

methodology for regional planning.  

In 1973 was designed the Spatial Plan for Socialist Autonomous Province of Kosovo, but this plan was 

not implemented in practice at the appropriate level, due to political developments in the country. 

During 1990 - 1995 was also designed Serbia Spatial Plan but later (after 2005), which itself included 
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the territory of Kosovo, however, this approach of Serbia for Kosovo society and its institutions was 

absolutely unacceptable the fact that Kosovo has been separated territorially from Serbia (former 

Yugoslavia) and had its own institutions, and moreover Yugoslavia no longer existed in which were 

both states (Kosovo and Serbia) and other countries.  

In the early 80s, when the political situation deteriorated, especially during the 90s - Kosovo was at war 

situation, where all around development and spatial planning in the area / city in the country for several 

decades already had stagnated especially in rural areas. Following the liberation of Kosovo (in '99), 

started a significant progress especially by drafting the new Law on Spatial Planning 2003/14 and other 

acts under the law but since the country entered transition stage, it was difficult to monitor developments 

in space. As a result of the transition period in which the country was going through, uncontrolled 

developments took place across the territory, causing buildings wild, loss of agricultural land, and 

unbalanced development in space.  

Many countries have recently made fundamental reforms to the body of planning law to enable changes 

in the elaboration and operation of their planning systems. In some countries, however, planning statutes 

have not kept pace with the reality of spatial development. The problem is usually not a lack of 

legislation, but rather that the legislation is no longer relevant.  

Reform has happened in Kosovo, with the approval of Law no. 03/106 on the Amendment of the Law 

on Spatial Plan and coordinate (hereinafter: Law on Planning) and other legal acts in Kosovo, has made 

a major step to support current trends in the field of spatial planning - the legjislative (Gollopeni, 2013a).  

According to the Law on Spatial Planning, Kosovo has two levels of spatial planning:  

a) Central planning and  

b) The local planning;  

 

 

 
 

Fig. 1. Hierarchy of spatial planning system in Kosovo under the Law on Spatial Planning Law no. 

2003/14 and Law no. 03/106. 

 

At the central level, according to the Planning Law 2003/14, there are two types of spatial planning: a) 

spatial planning for the entire territory of Kosovo and b) Spatial planning for specific areas. Spatial 

planning for the entire territory of Kosovo covers the whole country therefore is developed a Draft 

Spatial Plan as the plan SPK 2010 - 2020+. On the other hand, planning for special areas covers specific 

areas of importance such as national parks, industrial parks, natural, historic, etc.  

Government, namely the Prime Minister's office decides for development of central character plans and 

the Ministry of Environment and Spatial Planning respectively Spatial Planning Institute is responsible 

for the design of these plans. After drafting the spatial plan, the Ministry concerned is obliged to send 

the plan to the government for approval, and then the Government under law sends it for consultations 

to the National Planning Council, but that the latter, so far at least never happened. The National 

Planning Council even though established by the Ministry of Environment and Spatial Planning has 

been non-functional and as such two years ago is cancelled. The government is also obliged under the 
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Law (2003/14) to precede the spatial plan in the Kosovo Assembly for approval, and this is the last 

stage where it then begins the implementation phase of the plan.  

At the local (municipal) level, the Law on Spatial Planning is of three planning types including: a) 

Municipal Development Planning, b) Urban Development Planning and c) Urban Regulatory Planning. 

Municipal Development Plan covers the entire territory of the municipality, including city and rural 

areas, while urban development planning includes only urban area (city). While urban regulatory 

planning (plan) includes part (neighborhood) smaller urban and / or special areas.  

For the development of local-level plans, Spatial Planning Law requires, when it comes to the MDP and 

UDP while, URP are the result of two recent planning, thus municipalities take a decision for drafting. 

The municipality is also required under the law on spatial planning (2003/14) to establish Spatial 

Planning Council, whose mission is to provide advices and opinions when drafting the municipal spatial 

plans. Although all municipalities that have developed relevant spatial planning council established 

during the development of local spatial plans, practice has shown that this council for planning has been 

established to meet the legal aspect, but in most cases was not professional in the field of planning.  

Kosovo Municipalities when drafting the Municipal Development Plan are required by law 2003/14 to 

submit MDP to the Ministry of Environment and Spatial Planning to obtain consent, where it is the last 

stage of completion of the plan and then begins its implementation. UDP and URP adopted by 

municipalities must be in harmony with the MDP, as well as MDP under the Spatial Plan of Kosovo.  

Spatial Planning Law (2003/14) guides all spatial plans, starting from the lowest level then regulatory 

spatial plan, to be in harmony with each other and the Spatial Plan of Kosovo.  

Since the declaration of Independence of Kosovo (2008), the need arose to amend / supplement the Law 

on Spatial Planning 2003/14, as well as for changing many other laws in the country. Law no. 03/106 

amending the Law on Spatial Planning no. 2003-14, required also the inclusion of planning to protected 

areas of cultural heritage in general, out of political agreement (the Ahtisari package). Even the Law 

was good enough; it was not sufficiently implemented in the field. Therefore, in July 31th, 2013, Kosovo 

Assembly approved the Law on Spatial Planning (Law no. 04 / L-174). Under this law are again two 

levels of spatial planning but is only removed urban development plan (UDP), and is added municipal 

zoning map and zoning map of Kosovo. Zoning map is a reflection of the spatial plan and map showing 

directions through the development and construction conditions. Zoning maps will be published online 

on the website of the relevant institution. Zoning map is an advantage because it is easily understandable 

and accessible to all.  

 

 

 
 

Fig. 2. Hierarchy of spatial planning system in Kosovo under the Law on Spatial Planning Law no. 04 

/ L-174. 
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In other cases, reform in planning law has not been a high priority. In these cases, effective spatial 

development at all levels has not been implemented yet, as the legal basis has not been put in place to 

facilitate the planning process. This includes provisions that require cooperation among planning 

authorities to address sectoral interests to ensure consistency in the decision-making process. Where 

planning reform has taken place, it is generally targeted at shifting the focus from physical land-use 

regulation to an integrative spatial planning approach. 

 

 

3 The (non) achievements in the field of spatial planning 

  

Spatial planning has a regulatory and a development function. As a regulatory mechanism, government 

(at local and/or national level) has to give approval for certain activity; as a development mechanism, 

government has to elaborate upon development tools for providing services and infrastructure, for 

establishing directions for urban development, preserving national resources, and establishing 

incentives for investment, etc.  

 

Spatial planning aims to:  

(a) Promote territorial cohesion through a more balanced social and economic development of 

regions, and improved competitiveness;  

(b) Encourage development generated by urban functions and improve the relationship 

between the town and countryside;  

(c) Promote more balanced accessibility;  

(d) Develop access to information and knowledge;  

(e) Reduce environmental damage;  

(f) Enhance and protect natural resources and natural heritage;  

(g) Enhance cultural heritage as a factor for development;  

(h) Develop energy resources while maintaining safety;  

(i) Encourage high-quality, sustainable tourism;  

(j) Limit the impact of natural disasters. 

Effective spatial planning also helps to avoid the duplication of efforts by actors such as government 

departments, commercial developers, communities and individuals. This is of great importance, as many 

of the above issues are of a cross-sectoral nature and therefore should be treated as such. Spatial planning 

is a public sector activity at all levels. Hence a clear distribution of responsibilities is needed between 

the different levels of administration.  

As in any other country in transition time and so in Kosovo changes in spatial planning system are many 

challenges related to different natures. Despite progress made in the country, in the legislative, drafting 

laws and other normative acts, which enable sustainable spatial development and are in line with the 

spatial policies of developed countries, those EU, however, is an indisputable fact, the lack of 

implementation at the appropriate level. As a consequence of the latter, unplanned developments have 

taken shape throughout the country, causing a loss of agricultural land, degradation of urban or cultural 

- historic heritage, wild constructions in urban, peri-urban, rural, parks national and so on.  

Until now, in central level are designed and are in the process of drafting some spatial plans;  

Drafted:  

 Spatial Plan of Kosovo 2010 - 2020+;  

 Spatial Plan for Special Interest Area "New Mining Field";  

 Spatial Plan of Special Interest Area " Divjaka and Kleçka";  

 Spatial Plan for the Natural Monument of Specific Importance "Mirusha Waterfalls";  

 Spatial Plan of the National Park "Sharri Mountain";  

 Spatial Plan of Special Interest Area "Battle of Koshare";  

In the process of drafting:  

 Spatial Plan of Special Interest Area "Hydro Power Plant Zhur";  

 Spatial Plan for the National Park "Bjeshket e Nemuna".  
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The Assembly of Kosovo has adopted 6 (six) spatial plans so far. Some others are now on the drafting 

process. In addition to spatial plans it is worth noting the drafting of the Strategy for the Prevention and 

Regulation of Informal Settlements. Spatial plans at local and central levels designed for 10 years with 

the option revision every 5 years or in certain cases even more frequently.  

Despite the fact that most of them have already been designed and approved by KP (Kosovo 

Parliament), some plans for particular areas of interest, the main obstacle remains their implementation, 

more specific case is the Spatial Plan of Area of Special Interest " Divjaka and Kleçka" and "Natural 

Monument of Specific Importance Mirusha Waterfalls", which have already been designed, but due to 

the lack of political will and financial cost, is not yet established a body (institution) to manage these 

areas (parks). Thus, the spatial plan has not any value to the fact that the spatial plan is inapplicable. 

Therefore, the design of spatial planning is not always a solution to problems, because the latter depends 

largely on the political and financial support for its implementation. These examples demonstrate how 

closely are related the projections made by planners with policy-makers or politicians. Both of them 

must coordinate well with each other in order to have positive developments.  

In the above cases, the role of planner is of particular importance, instead of silence, a planer should 

choose acting.  

Skilled spatial planners should have the ability to engage actors at all levels of development (can be 

found: http://www.unece.org/fileadmin/DAM/hlm/documents/Publications/spatial_planning.e.pdf):  

(a) Participation: engaging actors in reciprocal relationships of communications;  

(b) Consultation: delivering expert advice for the purpose of drawing conclusions;  

(c) Representation: acting on behalf of one or more groups of actors in an effort to represent 

both ideas and individuals;  

(d) Appeal: acting as advocates for collective decision-making and for the improvement of the 

affected community. 

While, at the local level (municipalities) is not so good situation in planning field. Despite that the 

Planning Law for many times has obligated municipalities to develop their Municipal Development and 

Urban Development plans; there are still many municipalities that have not developed their spatial plans. 

According to research conducted in 2010 (Gollopeni, 2010), with its topic: design of municipal and 

urban development plans in the municipalities of Kosovo, it appears that up to this time have been drawn 

less than 50% of municipalities’ municipal development plans. According to the survey results, it 

appears that at the municipal level have been so far made only 36.6% of municipal development plans, 

36.6% of the municipalities are also in the process of drafting and 26.6% of the municipalities have 

either developed, but have not harmonized them with the Law on Spatial Planning, or have not yet 

started with the drafting of municipal development plan. So, at the municipal level, currently (2010) or 

50% of Kosovo's municipalities have not drafted a municipal development plan. Based on this study, 

the total number of municipal development plans drafted at local level by 2014, 76% of Kosovo's 

municipalities have drafted municipal development plans and have obtained the consent of the relevant 

Ministry. See graph; 

 

 
 

Fig. 3. Draft Municipal Development Plan in 2010 and 2014 (Source: MESP / DSP, analyzed by the 

autor).  

http://www.unece.org/fileadmin/DAM/hlm/documents/Publications/spatial_planning.e.pdf
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Until 2014, apart from total of 37 municipalities, 76% of municipalities have drafted MDP, 15.2% of 

the municipalities are in the process of drafting the MDP and 9% of municipalities have developed but 

have not received consent from the Ministry and / or are three municipalities in northern Kosovo that 

still not apply the laws of Kosovo.  

Meanwhile, according to the same survey (2010) (Ibd.), less than 50% of municipalities have drafted 

Urban Development Plan; 26.6% of the municipalities are in the process of urban planning design and 

26.6% of other municipalities have not yet started with the drafting of the plan, or have developed it but 

have not well harmonized with the Law on Spatial Planning.   

Despite the entry into force of the Law on Spatial Planning 2003/14, dated 03.07.2003, Article 32 which 

obliges municipalities within 18 months to draft municipal and urban plans, then the Law no. 03/106 

on the Amendment of the Law on Spatial plan and coordinate no. 2003-14, adopted by the Assembly of 

the Republic of Kosovo in November 10, 2008, article 19, which also requires municipalities to design 

and approve municipal and urban development plans, one thing still has not happened.  

Until 2013, 72% of Kosovo municipalities have designed an urban development plan, 11.1% of the 

municipalities are in the process of drafting the urban development plan and 16% other or have not 

harmonized with the Law on Planning or have not yet begun drafting the plan.  

Regarding the design of urban regulatory plans which is also the lowest level of spatial planning in 

Kosovo under the Law 2003/14, a number of them has designed but there is a lack of accurate statistics. 

Meanwhile, Law No. 04 / L-174 approved last year is not yet complete with administrative instructions 

and as such has not given results.  

  Drafting spatial plans with strategic focus, helps balanced territorial development and simultaneously 

reduce differentiation on social and economic basis as well as environmental negative impacts. 

 

 

4 Challenges of the spatial planning  

 
Apart from 1445 settlements of Kosovo, most rural areas have already municipal development (general) 

plans. Such spatial plans cover villages superficially but have no specific planning what should be done. 

As a result of this situation, today, in most rural areas (over 95%) constructions do not have urban and 

construction permits. This situation continues to be challenging unless there is no proper policy for rural 

development, urban regulatory plans for rural areas on the basis of which will be issued a building 

permit and develop urban and rural housing, etc.. A roughly similar situation exists in some 

neighborhoods or suburbs of cities in Prishtina such as: Kalabria neighborhood, Mati, etc.. All these 

unplanned spatial developments in one or another form make the lives of citizens difficult.  

One of the main challenges in the central level of spatial planning can be termed: lack of consolidation 

of relevant institutions (until 2003), the lack of human capacity, lack a serious approach to policy-

making and decision-making in the country, and commitment in this area also despite the negative 

phenomena in space are far more vulnerable. This is due to the fact that, in the programs of political 

parties competing to take power, spatial planning until the last election (2013), little has been treated or 

viewed, and the professional aspect is not addressed at all. During the general political elections (2010), 

during the election campaign in the country, even 1 percent of all political programs, interviews, 

promises, debates, etc.. leaders and representatives of Kosovo politics, do not mention as a priority the 

spatial / urban planning field. This clearly shows how the politicians are interested to approach this 

problem. On the other hand, although spatial plans have been drafted, the challenge is in their 

implementation on the ground. In most cases, spatial plans serve as decoration work in offices or on 

shelves covered by dust and thus become irrelevant. Meanwhile, developments in space occur simply 

"ad hoc", to build an object in space, making decisions on the basis of some laws of different sectors, 

ignoring spatial and complicated this situation has had an impact on the development of unplanned and 

also created complications for interested investors and has hampered the lives of citizens in general. 

Such a situation is not a result of accountability. In developed countries, the responsibilities of relevant 

institutions should account for the degree of implementation of the spatial plan / s, this issue in transition 

countries such as Kosovo is still missing. Then, the issue of corruption, nepotism, clans, etc.. are topics 
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in themselves which have hampered the implementation of plans, regardless of the level of quality of 

those plans, etc.  

 

 

 4.1 Key Challenges (central level);  

    

 Lack of consolidation of institutions and human capacities: in the early XXI century, the 

institutions of the country were being consolidated (from the war of 1999); there was a lack of 

human capacity (experts in the field of planning), and furthermore, it took time to build 

institutions and human capacity building; on the other hand, after the overall destruction 

(houses, businesses, infrastructure etc..) from the last war, requirements for construction and 

reconstruction were great for citizens in the absence of what was said, occurred unplanned 

spatial constructions.  

 Non-implementation of legislation and relevant spatial plans: up to Kosovo's declaration 

of independence (2008), laws have been implemented at a low scale. In most cases the law 

implementation was respected by simple people, but not from the elite or political class or so-

called "big fishes". Such elite through Balkan-type selfishness was not interested in laws or 

spatial plans, but in most cases, they are interested only in their individual interest and their 

clans’ ones. As a result of these actions, individually or clan, illegal constructions have been 

shaped throughout the country especially in urban centers and tourist areas of the country. 

Likewise, it is also a challenge in itself, the rejection of legislation by Kosovo Serb majority 

municipalities, especially those north of the country. With the declaration of independence, 

gradually applies legislation and spatial plans though, still left to be done.  

 Lack of monitoring of the implementation of spatial plans and accountability: there is still 

a lack of monitoring at the country level for the degree of implementation of spatial plans and 

lack of accountability as well. In developed countries, the issue is regulated by law and in cases 

of non-implementation of spatial plans by the rate prescribed shall have responsibility. An 

example of this kind is Latvia, where the lack of enforcement of local spatial planning, forced 

to resign several mayors.  

 Establish database of spatial dates: even today, there is a lack of a database with spatial data 

at the national level which will enable the design, monitoring and implementation of spatial 

planning at national and local level. 

 

4.2 Key Challenges (local level);  

 

 Lack of proper institutional organization: even today at the municipal level there is a 

completely unprofessional organization in the field of spatial planning. Most municipalities in 

Kosovo have no special units for spatial / urban planning, the directorates are even labeled as; 

directorate for planning, environment, urban planning and cadastre, etc. this form of 

institutional organization has hampered sharing of tasks and responsibilities. Organization in 

the field of spatial planning at the local level varies from one to another municipality as 

example; in Prizren Region from 5 (five) municipalities that make up this region, all 

municipalities differ on the notion of spatial sectors which make difficult the harmonization 

and coordination of actions among municipal and sharing of experiences as well;  

 Lack of human capacity: in most Kosovo municipalities, in the field of spatial planning 

hampered them to be able to develop local spatial plans with their own capacities. There is also 

the lack of staff able to interpret and implement spatial / urban plans.  

 Development of plans from private institutions not professional ones: in most Kosovo 

municipalities, local spatial plans are drafted by private institutions, from which a large number 

of such institutions are not professional in the field of spatial planning. All this happened for 

several reasons, such as lack of capacity of municipalities, led them to contract private 

companies / organizations for the design of spatial plans and in most cases, these private 

institutions were not focused on the quality of documents through or the quality of citizens life 

but their benefit as much as possible;  
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 Lack of funds: It is well known that transitional period through which Kosovo is undergoing 

particularly in the early years of this century, many municipalities were destroyed as a result 

of the recent war ('99) and the requirements of the community were significant, starting from 

the most basic foods, infrastructure, etc.., thus knowing that the financial cost of spatial design 

is high, it has become the drafting of such plans not to be a priority;  

 Lack of political support: local level was not supported to draft spatial plans. This happened 

for several reasons such as; policymakers (policy) is more interested to build roads, schools, 

health facilities, etc.., to be seen by communities and directly influence the acquisition of the 

electorate (to win votes as much) than the invest large sums of money in developing spatial or 

strategic plans. The spatial plans designed by the last government mandate coming from 

another political entity are seen with suspicion by the current government.  

In general these are the main challenges or causes of setbacks in the field of spatial planning at central 

and local level, but it does not end here. Therefore, it is necessary to proceed further with the 

investigation of challenges or causes in this field, in order to get out of this situation.  

5 Conclusions 

In Kosovo after 1999, spatial and management planning was and remains one of the main challenges 

for institutions. Although many plans and spatial strategy are drafted, a number of them are considered 

poor in content but, there are plans which are very good but not or partially implemented. There are also 

entire neighborhoods built without respecting urban plans and urban norms and standards, such a 

situation has hampered the lives of citizens. There are also tourist parks which are covered by buildings 

without plans, from various interest groups which are destroying tourist values though, for such actions 

recently (2014), the Ministry of Environment and Spatial Planning has taken strict measures for the 

demolition of illegally constructed buildings though, remains much to be done.  

There is also a satisfactory development in the advancement of knowledge in the field of spatial planning 

by those responsible for drafting of the plans at the central level but there is still a lack of human capacity 

in the field and also much to be done in advancing knowledge in the specific fields of spatial planning 

and support from experts.  

Spatial plans already drafted at the central level and some of them are in the process however, the main 

obstacle remains improving the quality of documents and conviction of policy-makers and decision-

makers about the role and importance of their implementation. It is necessary a proper institutional 

organization to share roles and responsibilities both at local and central level that still is left much to be 

done.  

Over 70% of Kosovo municipalities have drawn up municipal development plans so far, 20% of other 

municipalities are underway while the rest of the municipalities have developed them but have not 

harmonized with the Law on Spatial Planning. On the other hand, over 70% of municipalities have 

designed urban development plans, 11% of municipalities are in the process of drafting, and 16% of 

other municipalities have not yet started with the design of an urban development plan or have 

developed but have not harmonized with spatial planning law. The main challenge remains the inclusion 

of rural areas in the field of urban planning, and directions of development will be given through these 

plans in general and particularly building requirements.  

In conclusion, investment in advancing knowledge in the field of spatial planning, raising the quality of 

spatial planning documents and their implementation, proper institutional organization, etc.., will enable 

citizens a more comfortable life in space where they live, work, have fun, etc.. 
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Abstract : Urban developments in SEE Countries are followed by development analogies on: rapid 

growth of urban population, level of economic development, planning (dis) continuity, relationships 

between public/private partnerity, standardization of qualitative urban life and urban expansion on 

suburb areas. 

The content of the research is focused on City Capitals of those Countries and their actual urban 

dynamics. Urban planning concepts, urban development challenges and adequate institutional 

mechanisms related to development, are some of the issues with strong reflections on qualitative and 

integrated urban planning from SEE Countries. 

Key words: urban planning, rapid growth, partnerity, quality, standardization, dynamics, development, 

mechanisms, integration.   

1 Introduction 

“Theory …does not flow above everyday life in a detached way it comes from some place, and it is the 

responsibility of analysis to return it there”.  

Urban Theory and urban Experience-Simon Parker 

The question raised about the specific urban topics under urban development nowadays, in SEE 

countries is: 

-Is the process integrative and in correlation with citizens expectations? 

 

1.1  Analogy of urban developments and challenges in SEE Countries 

 

The citizens need for more urban space with adequate infrastructure towards development perspective 

for improving quality of life, is followed by challenges :  

 Economic and political changes;  

 Rapid growth of population; 

 Continuous urban planning process; 

 Public and private partnership relations; 

 Needed space and ownership status. 

In some cases urban policy didn’t follow urban dynamics or sometime policy was too much involved 

reducing integrated development framework. 

 

2 Some of the urban dynamics in capital cities of CEE Countries 

 

2.1 Tirana-Albania & Prishtina-Kosova  

Tirana, with population of 422,000 (2011) inhabitants, based on huge migration of population. Growth 

of population was 7% per year. The urban space of Tirana includes 260 km/2 , twice more in comparison 

with year 1990. Most of urban areas are characterized with informal development and illegal 

constructions.  

mailto:bbeqaj@ubt-uni.net1


  3rd International Conference on Business, Technology and Innovation 

60 
 

Prishtina, with population of 200,000 inhabitants (2012), with continuous rapid growth from the year 

2000 (after the war). The planned urban area for Prishtina was more than 50 km/2. Most of urban areas 

are characterized with informal development and illegal constructions.  

 

 

 

 

Fig.1. View from Tirana and Prishtina, Shkupi-Macedonia; Lublana-Slovenia & Zagreb-Croatia 

 

Shkupi, with population of 531,000 inhabitants (2011), based on migration of population it was a 

systemic growth of city. The urban space of Shkupi includes 471 km/2. Most of urban areas are 

characterized with informal development and illegal constructions and its center with political urban 

development.  

Zagreb, with population of 792,000 inhabitants (2011), based on migration of population it was a 

systemic growth of the city. The urban space of Zagreb includes 641 km/2. Most of urban areas are 

characterized with formal but also informal developments. 

With population of 272,000 (2010) inhabitants. The urban space of Ljublana includes 168 km/2. Most 

of urban areas are characterized with planned development and systemic development 
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Fig.2. View from Shkupi, Lublana and Zagreb 

 

3 Urban Challenges from capital cities of CEE Countries 

 
3.1 Illegal constructions & informal settlements 

 

Approximately 1/3 of buildings in urban areas of SEEC are without adequate urban planning and 

infrastructure, all over informal urban   areas or as illegal constructions in existing urban areas. 

Experience shows that: legalization, penalties and even demolition; has not completely stopped informal 

development. But, also:dis-continual urban planning or lack of urban planning; has motivated 

chaotically  urban developments  

 

3.2 Changing density through urban regeneration 

The figure below shows a schematic representation of the transformation from low density informal 

development into a high density formal development. The owners of the original houses in the informal 

development are resettled in the new apartments and are compensated in different models. 
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Fig.3. Density and urban regeneration 

3.3 Urban planning and society segregation  

From the experience, urban segregation is to be considered as main urban threat, there are different 

types of segregation identified specifically from cases in SEE Countries: 

 Social segregation (education, health, employment and wellbeing)   

 Infrastructural segregation (public infrastructure, services and transport) 

 Spatial segregation(positioning, environment, energy efficiency ) 

 Segregation on decision making (equity, comprehensiveness)    

Transparency, involvement and cohesion in urban planning process are tools for avoiding urban 

segregation. 

3.4 Weaknesses, in urban planning process from city-capitals of SEE Countries 

Analyzing urban development from study cases of SEE Countries, it comes that there are differences 

and common identities:   

 Lack of adequate municipal urban infrastructure related to: parking spaces, 

 public toilets, schools, greenery, clinics, recreation areas, parking spaces;  

 Not adequate capacities for: treatment of waste management, neighborhood safety, unclearity 

legal rights on land and land use; 

 Lack of budget for extra costs for environmental improvements in existing or new 

urban areas; 

 Not adequate related decision making process and lack of reliable spatial information; 

 Lack of adequate treatment for: corruption, transparency, land management issues, 

social segregation, and participation of stakeholders in decision making process, state 

revenue through: loss of property transaction fees, permit, fees, and property taxation. 

 

 

4 National urban planning-structures 

 
As presented on Figures below, there are different organizational structures at National level in SEE 

Countries regarding urban planning. Mostly those Countries have similar structure (probably 

harmonized with EU, through integration process), but, still differences on naming those bodies. There 

are three levels: 

 Parliamentary body-Council 

 Governmental body-Ministry 

 Professional body-Institute 
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Fig. 4. National urban planning structures in: Albania, Kosova, Macedonia and Croatia 

 

 

5 Policy and urban governance  related to national institutions in SEE Countries 
 

During last decade, urban planning policy and urban governance in SEE countries, was characterized 

by: 

 Reconstruction and urban transformation of existing urban areas 

 Designing but not implementing integrated urban modules 

 Limitations on implementing new ideas 

 Involving but not recognizing enough interests from partners 

 Developing, but not still defining  clarity in terms of property rights 

 Building up the capacity of all institutional levels in at least the following fields: 

understanding and application the legal framework, principles of sustainable urban 

development, land economics, finance and land management, transparency and decision 

making  

 

 

6 Urban transformation-study cases from SEE Capitals 

Urban revitalization –Zagreb-Sopnica new residential area for 10.000 inhabitants, good 

example of space transformation from farm to integrated urban area with all qualitative 

urban parameters included (density, traffic, greenery…). 

Council for spatial planning

Financial support and 
policy approval

Ministry of construction and physical 
planning

Financial support and 
policy approval

Institute for spatial 
regulation

Working with local 
government
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Fig.5. Urban Planning of the District Sopnica-Jelkovec (Zagreb) 

6.1 Transformation from squatter settlement to suburb neighborhood 

-Tirana-Bathore informal area from 1990, problem was created because of huge migration of population 

to Tirana during transformation political processes. Transforming this informal urban area into urban 

through urban regeneration and rehabilitation it was not easy task of cooperation between national and 

international urban planning mechanisms. 

 
 

Fig.7. Urban rehabilitation and regeneration 

of informal settlement Bathore (Tirana) 

 

 

6.2 Social housing development- Nove Fuzhine (Ljublana), from 1995 

 

This area of 69 ha, was developed by urban planning for 13433 inhabitants, with domination of social 

housing, based on evident needs of inhabitants. Average number of flats per building is 72, while 

average flat area is 65 m/2. This was well designed area for that time, but, nowadays is becoming a 

problem for authorities because of social segregation happened there and difficulties to re-integrate this 

part in city area. 
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Fig.8. Social housing Nove Fuzhine (Ljublana) 

“International village”, Veternik- Prishtina individual housing-new suburb as isolated island 

New urban areas with high level of urb-architectural contemporary values, but unfortunately not 

followed by adequate infrastructure and urban surrounding, so, they are more to be considered as 

multiply urban islands in periphery of urban area of Prishtina, because this trend is more as part of urban 

segregation. 

 

 

 
 

                  Fig.9. International village,Veternik (Prishtina)  

6.3.  Center of the city-Shkup-political influence on new identity 

 

Last year’s architectural/urban developments are crucially influenced by political ideology of 

Macedonians, avoiding originality of the city structure based on multi-national contents. Authorities, 

through political urban muzealisation and improvisation are more considering segregation than 

integration and continual urban development.  

 

 

Fig.10. Partial view of the center influenced by actual policy on identity (Shkupi) 

 

7 Conclusions 

 

Housing, is still one of the main urban challenge, characterized by: poor quality, high maintenance costs, 

high density, social housing and segregation.  
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Urban identity, already lost: problems with destination use of the space, lack of interrelation between 

different urban units especially with center, disproportion between different physical structures and 

environment, discontinuity between existing and new architecture, efficient communication and traffic 

flow. Energy efficiency use, especially in public spaces and public functions. Also, use of building 

materials related to energy efficiency use. 

Density is also problematic urban issue of urban development for case studies analyzed, especially this 

was a result of rapid growth of City capitals after transition periods, and not adequate institutional urban 

governance through urban regeneration of existing areas or development of new urban areas. 

Traffic and transport, actually characterized with motorization, dominated by use of personal cars (is 

around 65%-70%) with the aim to be transformed on an ecological traffic (to be around 35%), 

pedestrians and cycle traffic paths.  

Institutional urban structures are well designed and structured (identity based on EU guidelines), but, 

still not proactive towards urban developments as leading mechanisms (limited as lack of adequate 

professional staff and legislative infrastructure).  

Finally, integrative processes should be harmonized with intensive urban dynamics towards qualitative 

life in urban areas. 
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Abstract. Building physics and climate adapted architectural design parameters such as site, building 

form, orientation, shading and envelope performance (including structures and openings), contributes 

a significant proportion towards the better energy performance and reduce environmental impact of 

buildings. Due to extensive demand of electricity derived from the widespread use of cooling and 

heating systems has necessitated evolution and incorporation of minimum energy performance 

requirements in design practice. Objective of this paper is to promote role of passive design features 

and energy simulation to the researchers, scientists and practitioners within planning, architecture 

construction industry. Jointly, all these three industries are experiencing an continues shift whereby the 

issues of sustainable environment, resource conservation and energy efficiency have gained vital 

importance. Findings from this research require cultural assimilation into planning and architecture 

(including curriculums), construction industry and building-owner decision making in Kosovo. In order 

to achieve strategies and implement new concept, it is important to address these issues with a sense of 

urgency. 

Keywords: Passive design feature, simulation modeling, energy performance, environmental impact. 

 

 

1 Introduction 

One of the main characteristics of traditional buildings in Kosovo is that they are built with a deep 

understanding and respect for microclimate and neighborhood, but this tradition with microclimate and 

neighborhood approach is no longer found in the modern design buildings. The knowledge from 

traditional construction, which was fairly well adapted to the microclimate, is often lost or difficult to 

translate to modern techniques and society. 

 

1.1 Challenging environmental problem and research questions  
 

Buildings in Kosovo are often built without taking enough account of the microclimate. Factors such as 

the urban surroundings or site characteristics, orientation and architectural design of the building, choice 

of building materials, etc. are not given enough importance. Consequently buildings often have a poor 

indoor climate, which affects comfort, health and efficiency. 

As living standards rise people want to install heating and cooling equipment to improve comfort. For 

buildings not adapted to the climate, the amount of energy to run the equipment, and its cost, will be 

excessively high, and it will have a harmful impact on the environment. A good, or at least acceptable, 

indoor climate can often be achieved with little or no extra input of energy. Apart from a general not 

implicated new norms and regulations, one reason why buildings are poorly adapted to the climate is 

lack of knowledge among planners, architects and environmentalists. The urban building stock in 

developing countries is predicted to more than double by 2030. Demand for energy services in buildings 

in developing countries will rise substantially in the next two decades, driven by population growth, 

urbanization, and increased and expanded wealth. 

In recent years, the rapid economical growth in some of the heavily populated nations has stimulated 

the utilization of sustainable energy sources and energy conservation methodologies considering 

environmental protection. Globally, buildings are responsible for approximately 40% of the entire 

mailto:ferhat.bejtullahu@ubt-uni.net
mailto:ginbakija@gmail.com
mailto:artbejtullahu@gmail.com
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world’s annual energy consumption. Most of this energy is for the provision of lighting, heating, cooling 

and air-conditioning. The increasing level of damage to the environment has created greater awareness 

at the international level, which resulted in the concept of green energy building in the infrastructural 

sector. Hence, the major focus of researchers, policy makers, environmentalists and building architects 

has been on the conservation of energy and its utilization in buildings.  

According to de Schiller and Evans (2006)[1], the ability to design passive buildings or environmentally 

responsive buildings depends on the skills and ability of the architect to identify varied climatic 

parameters within a site, develop awareness of possible future modifications produced by introduction 

of new built form and use this potential during the design process at different scales of application.  

The bases of data for this paper are the results of building physics course. The entire project included 

different locations of a house. The passive design approaches employed in the design of the house are 

discussed. The main approach adopted was a review of special building passive design features that 

have resulted from the building design that have been developed in response to the natural 

environmental conditions on different climatic regions. The identified passive design concepts were 

applied in the design of the house.  

Research questions arising from lectures and literature survey are: 

 How important are passive design tools of different (planning, construction and 

environmental) aspects for achieving better Energy Performance and reducing Environmental 

Impacts of Buildings in Kosovo climate? 

 How important is simulation modeling in promoting and achieving better energy performance 

? 

 How to reduce the environmental footprint of the building? 

 

1.2 Objective 

 

Main objective of this paper is to define role of planners, architects and environmentalist in achieving 

comfort conditions in buildings by adopting passive techniques in Kosovo building industry. In this way 

we can help town planners and building designers to produce a comfortable and sustainable built 

environment. Role of urban and architectural design in achieving better Energy Performance in 

Buildings using Passive Design Features in Kosovo is very important. The emphasis is on energy 

performance and environmental impacts of buildings, as well as on the integration of measures of 

performance and impacts in the development of innovative architecture. The architecture firms need 

integrated practices and experts on building technology to judge the impact of architectural design 

decisions on building performance at the early stages of design.  These architects will be able to oversee 

the engineering and detailing of the building at later stages of the design process to ensure that 

performance targets are documented and fulfilled. Architects and regulators not enough rely on 

computer simulations to improve building designs and determine if a building satisfies Kosovo energy 

regulations. Local regulation regulates technical specifications and other specifications of construction 

products used for building construction for the purpose of thermal energy saving and thermal protection.  

The specific objective of this study is to present information about the climatic design of buildings 

today, using passive design features. It explains central concepts in climatic design and gives 

recommendations on how to carry out the design in different microclimates. The focus is at use of 

simulation modeling for identifying changes in the design elements that can improve energy 

performance and reduce environmental impact. 

 

1.3 Methodology and Approach  

 

The study was completed in three main phases. The first and third phases consisted of desk. The second 

phase was a field research that was held in Kosovo urban scale. The first phase defined the theoretical 

framework for this study. In addition, it identified the methodology of analysis and issues that were 

investigated in the case study-Kosovo. This phase, mainly a desk study, encompassed extensive 

literature reviews of books, journal papers, researches and documents to identify passive design tools 

that could be used for the context of Kosovo. The third phase comprised of a desk study for the second 

time to analyze and evaluate the data from the first and second phase studies using quantitative and 

qualitative methods. 
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   The work is based on: 

 Gathering experiences of author’s as a planner, designer, researcher, professor assistant off 

building physics in education system of Kosovo and environmental studies. 

 Literature review on experiences in other regions, 

 Combination of personal experiences and collected information. 

Paper covers all natural processes and techniques without any form of energy input. In this paper, focus 

is made on the relationship between microclimate conditions (nature) and user’s behavior that should 

be taken into account in architectural space and urban projects. 

To analyze the impact of the climate on user’s behavior at Kosovo urban space scale data are collected 

from: 

 Microclimate at: http://www.weatherbase.com  

 Behavior data using photo-video observations. 

 Users climate perception using a interview. 

The performance approach is more complicated but is used because offers considerable design 

flexibility. The performance approach requires an approved computer software program that models a 

proposed building, determines its allowed energy, calculates its energy use, and determines compliance 

with regulations.     Compliance options such as window orientation, shading, thermal mass, zonal 

control, and house configuration are all considered in the performance approach. 

In Kosovo regulations help to use prescriptive approach that offers relatively little design flexibility but 

is easy to use. This paper promote simulation modeling as a base for performance approach. 

 

2 Context, microclimate and comfort 

2.1 Planning aspects 

Planning analysis, site analysis of the building site should be made to determine the following: Wind 

protection. Dense housing developments and proliferation of built structures in Kosovo do not leave a 

scope for choosing a portion of the site without wind protection. Generally, plots are not surrounded 

by open spaces or green spaces in Kosovo. 

Shade from existing buildings and trees. Watson and Labs (1983) [7] recommend placing a building 

in such a way that it gets shading from existing trees and landmasses. As already mentioned above, 

surrounding buildings in Kosovo are at very close proximity to plots. Hence, buildings constructed get 

shade form existing landmasses in almost all cases. Buildings, however, do not get shade from 

surrounding trees due to the absence of green spaces. The above-mentioned criteria do not directly 

generate reductions in energy use. Instead, they provide air movement for ventilation if windbreaks are 

absent and help to keep buildings cool through the shade provided by surrounding buildings. 

Building form. Compactness of the building minimizes the surface area of the building envelope, 

resulting in a reduction of the heat gain through the envelope. It might not be possible to design open, 

outward buildings in constricted sites as of Kosovo and where maximum utilization of land for 

profitability is the main objective.  

Building orientation. Properly oriented buildings take advantage of solar radiation and prevailing 

wind. According to Gut and Ackerknecht (1993)[3], the longer axis of the building should lie along 

east-west direction for minimum solar heat gain by the building envelope. During last semester, we have 

experimented computational energy simulations to examine the effectiveness of passive climate control 

methods such as building orientation in buildings of different cities in globe. The passive design feature 

on orienting, as suggested is not always possible, especially due to actual orientation of the site, that is, 

when the site itself is longer on the west and east sides. Such cases are outside the influence of the 

developer and the architect.  

Landscaping. Raeissi and Taheri (1999) [6] acknowledge the beneficial effects of trees. They state that 

plantation of trees can result in energy saving, reduction of noise and pollution, modification of 
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temperatures and relative humidity and psychological benefits on humans. Their study on proper tree 

plantation for energy saving concludes that the cooling loads of a house can be reduced by 10%- 40% 

by appropriate tree plantation. They also note that trees can act complementary to window overhangs, 

as they are better for blocking low morning and afternoon sun, while overhangs are better barriers for 

high noon sunshine. Even though appropriate tree plantation can bring significant amount of energy 

savings, this design principle can only be applicable in buildings of Kosovo if adequate space is left 

open either as a setback area or as designated green space.  

 

2.2 Construction aspect 

 

Building Energy Performance in EU and Republic of Kosovo  

It is in Kosovo’s best interest to be part of the modern world and EU membership is already recognized 

as a final aim for Kosovo citizens. The region faces many challenges in fulfilling the EU requirements 

and most of them will be in the field of environmental law.  

The main regulatory instrument in the EU for undertaking the energy consumption of buildings is the 

Directive 2010/31/EU on the Energy Performance of Buildings. A proper implementation and 

enforcement of the Directive’s provision will make an important contribution to improving the energy 

performance of buildings. Member States have minimum performance requirements for building 

insulation and ventilation that are defined in national building codes and regulation. Differences occur 

due to climate, construction techniques and culture. 

In the first part is presented results from analyze of current state in housing construction sector from 

energy performance point of view. 

According to the content proposal for Unified Construction Code, it is not foreseen to transpose 

Directive 2010/31/EU but areas to be covered by construction code.   

Obligations and objectives are to be regulated by secondary legislation acts and not by the law directly. 

As the secondary legislation acts has not been developed yet, the overall Kosovo's National approach 

for the implementation of the EPBD has not been selected and defined. 

Although specific laws, regulations, and practices differ among countries, the National Environmental 

Policy Act’s (NEPA) unique procedural innovations have influenced the EIA procedures of many 

countries, including Kosovo.  

These requirements will obviously impose substantial burdens on the Kosovo Government and local 

experts. An overall reform of environmental education in Kosovo is needed, especially in the field of 

environmental law, to provide the experts who can satisfy both the international community 

requirements and Kosovo citizens’ expectation for the economic development, which will respect their 

rights to a clean and healthful environment. 

Setting of minimum energy performance requirements are incorporated with current Technical 

regulation on thermal energy savings and thermal protection in building No.03/2009 (local regulations). 

These regulations are introduction of definitions from relevant European Standards into national 

regulations (incl. from EN 15603 and EN 15217) but these standards are not included. 

Despite good laws and regulations regarding environmental impact and thermal energy savings, Kosovo 

as regional countries is suffering from no consideration of this laws and regulations during design, 

maintain and use of buildings. As reports Croatian newspaper "Jutarni List" of date13.09.2013 a 

package of laws, which have developed construction sector, owners of new homes built without facades 

in the future have to pay fines of 3,000 kuna per month (about 400 Euros), according to new laws that 

will come into force in Croatia. 

Conclusions of this paper argues necessity of selection and description of new approach to be used from 

architects, especially involved in education process, for setting of minimum energy performance 

parameters and new concept of energy performance of buildings using Passive Design Features. The 

recent concept of energy performance of buildings attracted all the scientists and building architects to 

switch over from the present practice of active technological tools to ancient methods of passive 

methods in an efficient modern way, introducing an environmental law course to the Kosovo university 

system.  
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2.3 Environmental aspect 

 

Microclimate. When designing and building the general outdoor climate is to be regarded as a given 

condition, though there might be climate change over a long time, and that it may be possible to affect 

the microclimate by urban and building design.    This section discusses the climatic elements and their 

effect on thermal comfort. 

Climate is the average of the atmospheric conditions over an extended time over a large region. Small-

scale patterns of climate, resulting from the influence of topography, soil structure, ground and urban 

forms, are known as microclimates. The principal parameters characterizing climate are air temperature, 

humidity, precipitation and wind.  

The climate of cities differs from the climate of the surrounding rural areas, due mainly to the structure 

of cities and the heat released by vehicles. In general, the climate in cities is characterized by ambient 

temperatures, reduced relative humidity, reduced wind speed and reduced received direct solar 

radiation.  

The microclimate of an urban area can be modified by appropriate landscaping techniques, with the use 

of vegetation and water surfaces, and can be applied to public places, such as parks, play-grounds and 

streets [2 ].  

 

Table 1 Kosovo weather averages Source:  

http://www.weatherbase.com/weather/city.php3?c=XK&name=Kosovo  at: 25.06.2014   

 

 
As shown in table 1. Kosovo weather averages, we experience extreme heat and cold conditions for 

long durations (three months cold winter and three months hot summer), making passive design 

challenging. 

 

2.4 Comfort 

 

The human being, like other bodies, exchanges heat with its environment through conduction (by direct 

contact), convection (transported by air), radiation (mainly shortwave visual light and long-wave heat) 

and evaporation/condensation (heat released through change of state of water, also called latent heat). 

Factors influencing the heat balance are environmental, such as air and mean radiant temperatures, 

vapor pressure and air motion, but also individual, such as metabolic rate and clothing. The thermal 

equilibrium must be maintained within narrow limits for survival, and the range of comfort is even 

narrower. 

 

 

3 Architecture and simulation modeling relating to passive design 
 

Innovative architecture and  scientific lessons learned have been captured in sophisticated 

comprehensive building energy simulation computer software systems. 

Computer-aided design (CAD) is the use of computer systems to assist in the creation, modification, 

analysis, or optimization of a design [4]. 

Computer aided simulations employing ArchiCad was used for the orthographic and three-dimensional 

drawings and eco-designer tool to test energy performance of building in  precise angles of orientation, 

appropriate design and dimensions of shading devices for all year round performance.  

http://www.weatherbase.com/weather/city.php3?c=XK&name=Kosovo
http://www.weatherbase.com/weather/city.php3?c=XK&name=Kosovo
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Energy performance evaluation reports are highly customizable and can be used to help design 

decisions, illustrate client presentations, help investment decisions, provide input for the engineers to 

size the heating and cooling systems, or to provide performance data required by authorities. 

The geometry and material properties of the building energy model can be shared with third party energy 

analysis software via a rich variety of data export formats. 

Building Energy Modeling, offering a workflow that fulfills the most rigorous energy standards, 

delivering multiple thermal block-based, accurate, standard- compliant, dynamic energy analysis for 

any design stage, all building types, in any climate! 

Architects can evaluate energy performance directly from GRAPHISOFT ArchiCAD, using its native 

energy evaluation infrastructure, ensuring quick evaluation even at the early design stages to support 

design decisions and client communication. 

The building energy model geometry is automatically generated from the ArchiCAD BIM. ArchiCAD 

includes building material and glazing catalogues that list all energy-related physical properties of 

building structures and openings. The thermal characteristics are assigned to the skins of composite 

structures and to the openings, enabling accurate energy evaluation results for buildings of any size. 

 

 

4 Basic principles of passive design  
 

The scientific basis for Passive Building Design has been developed from a combination of climatology 

and thermodynamics. Basic principles of passive design are based on simple, proven approach. Passive 

design refers to an approach that discourages reliance on mechanical systems for heating, cooling and 

lighting and instead harnesses naturally occurring phenomenon such as the power of the sun, direction 

of wind and other climatic effects to maintain consistent indoor temperatures and occupant comfort. 

Factors influencing passive design are external and internal. 

External factors: the site, location and solar orientation of the building, local sun path, the prevailing 

level of insulation. Internal factors: construction quality / materials, placement / size / type of openings 

and walls, and incorporation of solar-energy-storing thermal mass with heat capability. 

While these factors may be directed toward any building, achieving an ideal optimized cost / 

performance solution requires careful, holistic, system integration engineering of these scientific 

principles. 

By leveraging the natural environment, buildings that incorporate passive design can: help to reduce or 

even eliminate utility bills improve the comfort and quality of the interior environment reduce emissions 

associated with heating, cooling, mechanical ventilation and lighting reduce the need for mechanical 

systems, thereby reducing the resources required to manufacture these systems, as well as the costs 

associated with their purchase or operation make alternative energy systems viable.  

 

4.1 Building Energy Standards  
 

The most common energy efficiency standards for buildings are: 

 Low Energy Buildings; 

 Passive Houses; 

 Zero Energy Buildings (ZEB) and Zero Carbon Buildings; 

 Plus Energy Buildings; 

 Green buildings. 

Other types of buildings also aim at higher standards beyond the requirements in energy efficiency 

standards and building codes, for example, Intelligent Buildings, Sustainable Buildings. 

Low energy buildings. This term is generally used to indicate that buildings have a better energy 

performance than the typical new building or the energy efficiency requirements in building regulation, 

and that the building hence will have a low energy consumption compared to a standard building. 

Passive Houses. A passive house is a building in which a comfortable indoor climate can be obtained 

without a traditional heating or cooling system. A passive house make maximum exploitation of passive 

technologies (eventually adopting also some active solar technology), assuring a comfortable indoor 

climate during summer and winter without needing any conventional heating or cooling system. 
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Compared to traditional building they use far less energy. In order to be a passive house a building must 

fulfill the following conditions: 

 The building must use 15 kWh/m2 a or less in heating energy; 

 The specific heat load for heating source at design temperature must be less than 10 W/m2; 

 With the building pressurized to 50 Pa by a blower door test, the building must not leak more 

air than 0,6 times the house volume per hour (n50≤0,6/h); 

 Total primary energy consumption11 must not be more than 120 kWh/m2 a. 

 -Zero Energy Buildings (ZEB) is a residential or commercial building that do not use fossil 

fuels but only get all their required energy from solar energy and other. At the heart of the ZEB 

concept is the idea that buildings can meet all their energy requirements from low-cost, locally 

available, non-polluting, renewable sources. 

As the current generation of electric storage technologies is limited, achieving a ZEB without the grid 

is almost impossible. A ZEB uses traditional energy sources such as the electric and natural gas utilities 

when on-site generation does not meet the loads. When the on-site generation is greater than the 

building’s loads, excess electricity is exported to the utility grid. 

Plus energy buildings are buildings that deliver more energy to the supply systems than they use. Over 

a year, these buildings produce more energy than they consume1 . 

Green buildings are those with increased energy efficiency, but at the same time reductions are made 

on water consumption, use of materials and assessment of the general impact on health and environment. 

Green buildings can include a long list of requirements including resources, indoor air-quality and 

requirements that all products for the building must come from a local region  

 

4.2 Design Considerations 

 

Historically, passive techniques were the only way to cool buildings, while heating could be obtained 

by burning wood or coal. There are now technical means that would allow building design to ignore the 

climate; but while this is technically possible, there are still good reasons to adopt passive techniques, 

not only economic, but also to promote environmental sustainability at both local and global levels. 

Passive and low energy design helps the building take advantage of the climate when it is advantageous, 

and protects the building from the climate when it is not. This requires good knowledge of local climate 

and a greater sophistication on the part of the designer. The designer must therefore have adequate tools 

for this sophisticated task of passive design. 

Site planning and landscaping. Sites slope, elevation, orientation, vegetation and wind pattern play 

important role in increased summer cooling by wind and reduced radiation effects by shading. The 

process of site planning and landscaping have to be organized in these steps:  

• Gather information about the site and who will use it.  

• Prioritize needs and wants. 

• Reflect on maintenance requirements.  

• Establish a budget. 

• Design the landscape space.  

• Verify the shape and size of the spaces and how they  relate to each other. 

• Select the plants that will fill the landscape. 

Trees in site can result in energy saving, reduction of noise and pollution, modification of temperatures 

and relative humidity and psychological benefits on humans. Trees with large plants mass having trunk 

exposed of branches up to the top level of window, deflect the outdoor wind downward and promote air 

motion in the occupancy zone inside the buildings. Further research is needed to identify suitable plant 

species in specific climatic regions. Trees can act balancing to window overhangs, as they are better for 

overcrowding low morning and afternoon sun, while overhangs are better barriers for high noon 

sunshine. Research shows that the cooling loads of a house can be reduced by 10%- 40% by appropriate 

tree plantation.    

Building shape, space & orientation.  In local regulations calculations are based on building shape 

factor that is defined with formula: f0 = A/Ve - covering area quotient A (m²) and building heated area 

capacity Ve (m3). The shape of the building includes its main proportions, scale/volume, attachment 

etc. 
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Buildings must be spaced to allow winds to reach the ventilation openings. In general, it is not desirable 

to site buildings within the wake of surrounding structures or landscaping. The terrain, surrounding 

vegetation and plans and layout of buildings may be used to "channelize the air flow” into the building. 

Buildings constructed on earth mounds or sloping sites of hills gets advantage of enhanced wind speeds.  

Air motion in a shielded building is less than that in an unobstructed building 

Orientation of a building plays an important role in prevailing the total amount of solar radiation incident 

on the building envelope. Hence, for minimum solar heat gain by the building envelope, it is desired 

that the longer axis of building should lie along East-West direction. Further, the effect of orientation 

of a building on heat penetration through envelope also depends on the aspect ratio (length/breadth) of 

the building. 

For a building with square plan (aspect ratio 1:1) and glass area equally distributed on all the four walls, 

the effect of orientation is nil, while for a rectangular building with  aspect ratio 2:1, the fabric load is 

reduced by 30 per cent due to change in orientation from worst to best.  

In areas where comfort is acquired mainly by air movement, it is important to orient the building 

according to prevailing winds. In regions where ambient temperature has greater influence on comfort 

than ventilation, orientation with respect to the sun is important. A north-south orientation of the main 

facades is preferable, since the summer sun penetrates facades and openings only marginally in these 

directions, while in winter when the path of the sun is lower, there is possibility of solar access. 

Ideal building orientation may be constrained by municipal planning layout requirements. A building 

can still use passive design strategies through careful consideration of the placement of windows and 

the design features used for shading and ventilation. 

As orientation is dictated by municipal planning, design becomes an important consideration – building 

design should acknowledge site limitations and compensate for them. 

Even small changes in orientation and attention to details such as overhangs can be very effective. 

 

4.3 Structures - Insulation  

 

Thermal mass is a measure of a material’s capability to absorb heating or cooling energy. Materials 

such as concrete or bricks are highly dense and require a lot of energy to be heated or cooled. On the 

other hand, materials such as timber are less dense and do not need to absorb much energy for smaller 

changes in temperature. The more energy it takes to affect a temperature change of the material, the 

higher the thermal mass. The time it takes for the material to store and then release the heat energy is 

referred to as the thermal lag. 

Insulation is of great value when a building requires mechanical heating or cooling and helps reduce the 

space-conditioning loads. Location of insulation and its optimum thickness are very important. In hot 

climates, insulation is placed on the outer face (facing exterior) of the wall so that thermal mass of the 

wall is weakly coupled with the external source and strongly coupled with the interior. 

Local regulations define conditions for new building project, respectively reconstruction or adaptation 

of the existing building. If the building is in harmony to regulations, then is considered to have 

accomplished important terms in the aspect of “thermal energy saving and protection”, defined by local 

Law on Construction. 

Use of 40 mm thick expanded polystyrene insulation on walls and vermiculite concrete insulation on 

the roof has brought down space-conditioning loads of the retreat building by about 15%. 

Materials - Insulation. Use of natural materials, local materials, recycled materials, are all passive 

design features that can also passively utilize energy sources.  Over the lifespan of a building, insulation 

will always have a positive environmental impact by reducing operating energy. However, the 

ecological footprint of the material itself should also be taken into consideration. This is complicated to 

define because there are a lot of different factors to be considered. Insulation can also have a bearing on 

indoor environmental quality depending on the materials selected, and can have implications for air 

tightness. 

Selecting Insulation Materials. Insulation can serve as more than just an energy barrier, providing fire 

resistance, humidity control, and noise reduction among other things. Many fiber-based materials, such 

as cellulose or wood fiber, are sensitive to water exposure – a common concern in Kosovo’s climate. 

On the other hand, these materials can also act to modify humidity levels, which is particularly relevant 

for structures that are meant to breathe, such as those which use straw bales. 
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Air tightness. It is imperative for a structure to have an airtight layer in order for insulation to be 

effective. There are several strategies for achieving a super tight building envelope. 

Thermal Bridges. By local regulations Thermal bridge is defined as a little area (space) in building 

covering heated section through which heating flow changes because of material change, thickness or 

geometrical shape of it. A thermal bridge occurs where construction materials create a bridge between 

internal and external environments allowing a heat transfer to occur. Wherever possible, thermal bridges 

need to be avoided through the use of a thermal break. Thermal breaks are literally breaks inserted into 

the component (for instance in the window frame), which separate the exterior and interior materials. 

Roof. The roof receives significant solar radiation and plays an important role in heat gain/losses, day 

lighting, and ventilation. Depending on the climatic needs proper roof treatment is very essential 

External walls. Walls are a major part of the building envelope and receive large amounts of solar 

radiation. The heat storage capability and heat conduction property of walls are key to meeting desired 

thermal comfort conditions. The wall thickness, material, and finishes can be chosen based on the 

heating and cooling needs of the building. Appropriate thermal insulation and air cavities in walls reduce 

heat transmission into the building, which is the primary aim in a hot region. 

Composite structures. Slab on grade and slab is  a very common method to create thermal mass. 

Generally  should be insulated from the ground below to avoid losing heat in the winter. 

 
Table 2. Current standard required for insulation of walls, floors and roofs based on local technical regulation on 

thermal energy savings and thermal protection in building No.03/2009  compared with Passivhaus Standard 

 

 

 

 

 

 

4.4 Openings 

Windows (glazing). One of the most efficient ways to harness the power of the sun is through the use 

of suitable window technologies. Conventional buildings lose upwards of 50 percent of their heat 

through windows. At the same time, passive solar gain through windows is generally limited to just a 

few percent. In order to design windows that contribute to passive heating in the cooler winter months 

without an associated overheating risk in the summer, it is critical to balance location, size and thermal 

quality. 

Thermal quality and style of window. The overall quality of a window is key to its performance and 

can be determined by the thermal quality of the glass and the frame. Further considerations are the solar 

heat gain coefficient of the glass and of the spacer material. The style of window will also have an effect 

on its performance. Slider windows may be poorer air barriers as the sealing system is harder to design. 

Fixed windows are permanently sealed but do not offer the benefits of ventilation. Hinged windows use 

compression seals that are more sturdy than slider windows but may still wear out. Issues arise when 

worn out seals are not replaced. 

Location and Size of Windows. It is also important to remember that, in addition to having the lowest 

insulation value as a component of the building envelope, windows are also a source for thermal bridges. 
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Therefore, an appropriate number of windows will mitigate unnecessary heat loss or gain. As a general 

rule of thumb, windows should not exceed 2/3 of the envelope. In fact, due to the nature of thermal 

bridges, the number of individual windows should also be kept to a minimum – one slightly larger 

window is more efficient that two windows even if they equal the same area of window. 

By local regulations involvement of window surface to the whole front surface is the quotient of window 

surface, balcony door and transparent elements (construction openings) in façade with total front surface 

(wall + windows,..). Roof window surface is added to heated sub roof window surface, and roof inclined 

surface to which windows are placed is added to the total front surface. 

Shading. Appropriate use of shading can prevent too much heat from entering a building by shading 

the glass from direct sunlight. This is particularly important for the south elevation during the warm 

summer months. Shading strategies can include using overhangs, eaves, louvers and sunshades to 

regulate solar access. 

 

5 Recommendations 

5.1 Social aspect:  

Improve the Effectiveness of Government Supervision of Building Construction Sector. Introduce of an 

environmental law course to the Kosovo university system. Information campaigns to professionals on 

necessity to incorporate passive design features and simulation modeling in a building design to 

minimize load on conventional systems (heating, cooling, ventilation and lighting). Expand and 

Strengthen the Political Support for Energy Efficiency 

 

5.2 Spatial and planning aspect: 

Based on local climate, researches and regulations the authorities must publish passive design toolkit 

suitable for specific locations. 

The results from building physics course argues that concept suitable for one place may not be 

suitable for another, if the climatic conditions are different. Hence, being highly site specific, based on 

the climatic zones like hot and dry, warm and humid, cold and sunny, cold and dry, composite conditions 

etc., the selection of various methods, and the selection of buildings and the associated materials, has to 

be made [5].  

 

5.3 Environmental aspect: 

Use landscaping consistent with required amounts of shading at different times of the year – deciduous 

trees will offer shade in summer but access to solar heat in winter. Minimize unwanted shade to allow 

passive solar energy use. Select materials by balancing their relative strengths and weaknesses against 

environmental impact considerations.  

 

 

6 Conclusion 

Adapting the new concept of energy performance of buildings to present local practice combined with 

ancient methods of passive architecture tools in an efficient modern way is challenging for  architects 

and other stakeholders in Kosovo building industry. 

Law enforcement and information campaigns to owners or tenants of buildings on rational energy use 

and benefits from better energy performance of building will highlight necessity for adapting the new 

concept of energy performance of buildings by professionals.  

New concept must be adapted by builders investors to change wrong behavior and present practice of 

builders promoting passive traditional methods in an efficient modern way using active technological 
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tools in combination with ancient methods. Appropriate use of software's and these tools can greatly 

increase the energy efficiency of a building and reduce environmental impact. 

Today with Computer-Aided Design (CAD) professionals can evaluate energy performance of building 

to assist in performance optimization from design stage until the end of life cycle. 

Energy modeling, for instance using GRAPHISOFT ArchiCAD software, can help to determine when 

increasing insulation in a certain part of the structures of building will improve performance and when 

it can no longer make a difference. 

The use of exterior vertical louvers in combination with natural ventilation (cross ventilation or only 

infiltration) was also analyzed in terms of thermal comfort. The results from simulation modeling 

indicate that closest to a comfortable condition for the situation in which horizontal louvers were 

applied. The second best situation was the one with only vertical louvers.  

The cost effective proof of concept is easy, but cultural assimilation into architecture, construction 

trades, and building-owner decision making in Kosovo is difficult to change. Adapting new concept, 

using appropriate technological tolls (software's) will increase the skills and ability of architects to 

develop awareness by energy models designs to promote benefits of building passive buildings or 

environmentally responsive buildings in identified local climatic parameters within a site.  

Passive design method used in the past can be practical to contemporary buildings. However, each 

architectural element must integrate suitable changes according to the environment. This approach 

brings about not only a positive effect on the living environment through passive design solutions but 

also great importance for culture and society. 
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Abstract. In Civil Engineering, every structure harbours some degree of logic within it. Sometimes, it 

is easy to see it, while sometimes it lies somehow hidden and only a well informed eye can take hold 

of it. The Natural phenomena are dual in their manifestation. So are Tension and Compression, which 

represents the basic “genomes” of this interaction and are present within each structure from the 

simplest to the most complicated one. A structural form represents a physical manifestation of this 

invisible interplay, which, when in consonance with the natural flow of forces results not only in an 

economic but in a well proportionate and aesthetic structure – a work of art. Nowadays, the culture of 

putting unreserved belief on the results given by supercomputers slowly degraded in becoming a 

tradition. This paper calls for an increase to awareness within the community of structural engineers – 

by visiting some of the basic principles on which our profession holds on. 

 

Keywords: Structures, logic, compression, physical 

 

 

1 Introduction 

 

Natural phenomena occur in accordance to certain laws. In his well known book “On Growth and Form” 

[1], D’Arcy Thompson wrote: (“We learn and learn, but never know it all, about the smallest, humblest 

thing...”. Such is the way of learning, that even today, we are not sure if nature creates in a disciplined 

or in a chaotic and irregular way. Finding the truth remains the holy grail of science. Yet, the truth 

remains a very special “commodity” in our way of seeking - if not for something else, then just for the 

sake of being so difficult to find it. 

Referring to the civil engineering problems, nowadays one of the greatest challenges remains the 

imitation of natural phenomena and laws through modelling. Of course, we can tell that the truth has 

been achieved when obtained results both through mathematical and experimental findings come near. 

One of natural’s phenomena having a great impact on civil engineering structures is the gravity. During 

the design of an edifice one must never forget its influence. Therefore, when one seeks to be as 

“original” as possible he mustn’t underestimate the natural flow of forces, since the consequences could 

be catastrophic. Even the horizontal actions such as the seismic forces are a product of gravitational 

forces; in fact they do represent a certain percentage of them. 

Actually, everywhere around the world one can see a strong tendency of designing and building 

“spectacular” structures - bee it in the plane or in the height. And, without putting any rigid constrains 

on neither visual expressions nor architectural styles, we can stress that any building designed and built 

on excess of respecting basic principles such as: simplicity, regularity, symmetry, repetition and 

similarity through variation of forms [2- fs], cannot result to be in-line with neither resources in disposal 

nor general aesthetical expectations. 

 

 

2  Form and Mechanical Strength of a Structure 

A structural pattern is aimed at offering a global resistance versus external natural phenomena such as 

wind or earthquake and must fulfil the required level of performance. This global resistance of a 
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structure is composed, however, from localy supplied strengths, distributed throughout structural 

elements. 

That a structure’s various levels of resistance depends from its form, i.e., the arrangement of its parts is 

known a thousand years before the science on structures found herself put on modern rails [10 – Karl 

Eugene Kurrer], that is on fundamental mechanical principles. Before this so called discipline-formation 

period [10] the structural art was based on a culture established more on the culture of build-ruin-rebuild 

than a scientific one. It is impressive, however, even though our predecessors didn’t posses any 

knowledge of the above mentioned principles, they achieved creating magnificent works of art, which, 

even today, astound us with their elegance and beauty. The form and the three-dimensional 

configuration have a great influence on the strength of a structure towards external disturbances on the 

way to fulfil both the serviceability and no-collapse requirement. The selection of this form depends of 

course, from several parameters as well as constrains of different nature such as: cultural and social 

backgrounds, economic ones, state of know-how ect.  

 

𝑭𝒊𝒈. 𝟏. 𝟏 Left: A4 sheet of paper in plane (𝝆 = 𝟎); in the middle: A4 sheet given a certain curvature 

𝝆 = 𝝆𝟎; right: the generated cylindrical surface and the shear increase of the bearing capacity (𝝆 =

𝝆𝟎). 

Once this process in hands of a skilful structural designer, one can produce shapes and forms being in 

complete harmony not only with natural laws but in harmony with the nature itself and its surroundings. 

Let take for example, as shown in the 𝐹𝑖𝑔. 1.1 further below the case of a sheet of paper, which, when 

given a certain curvature 𝜌 becomes able not only to sustain himself, but is able to support objects 

exceeding several times his own self-weight. 

Where lays the secrecy of the increased bearing capacity of this primitive structure? It exactly lies in 

its change of shape, i.e., increasing of its stiffness through form alteration in the three-dimensional 

space. This is achieved through the increase of its curvature from 𝜌 = 0 (plane) to 𝜌 = 𝜌0 in space. 

Mathematically, this can be expressed through the expression given as per equation (1.1), whereas 

physically, this can be explained through the internal increase of bending capacity from a rather 

inexistent value 𝑀 ≅ 0 to a specific value 𝑀 = 𝑀0. 

𝑀
𝐸𝐼⁄ = 1

𝑟⁄ = 𝜌       (2.30). 

Important to the mechanical resistance are not only the form and its constitutive materials but the 

geometry and cross-section of its elements. Biostructures – the structures created by nature are a 

beautiful example to follow from the part of structural designer as their cross-sectional shape ensues 

from the evolutionary process of self-adaptation and natural selection [Darwin]. As an example it can 

be illustrated the wheat steam cross-section (𝐹𝑖𝑔. 1.2 right insert). To the question of why this happened, 

why did the Nature “chose” this cross-section, one can give a very simple answer: during his lifetime 

the wheat stem is submitted to wind actions coming from various direction and must adapt itself if it 

wants to survive, therefore there is no better response than tubular cross-section which has the same  
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𝑭𝒊𝒈. 𝟏. 𝟐 Left: cross-section in form of “𝜤”; middle: the tube; right: wheat stem’s cross-section 

– biostructure. 

 

 

module of resistance in all directions and a very good resistance towards torsion. Clearly, Nature did 

the right selection! 

 

It is of a special interest to us structural designers for this adaptation process to be decoded through 

some kind of comparative anatomy, in order to produce structural shapes that have not only achieved 

the required strength but in the same time the economy of mass and mater. To illustrate this, let us study 

one of the most simple and widely used cross-sections – the rectangular one. If we take-out the mass 

belonging to the proximity of the neutral axis, we obtain the structural shape in the form of 𝑰  consisting 

of flanges and the vertical web - widely used in metal structures (𝐹𝑖𝑔. 1.2 – left insert). Even though 

this small “surgery” brings an improvement as far as the stiffness of the cross-section regards, this is 

not satisfactory because this enhancement is spread through two “principal” axes (𝑦 − 𝑦 - in our case).  

In the case we continue further and let the 𝑰 profile rotate around its longitudinal axis (pole 𝑂, 𝐹𝑖𝑔. 1.2 

– middle insert), then the tube results (pole 𝑂, 𝐹𝑖𝑔. 1.2 – right insert). This is exactly what Mother 

Nature has chosen during the evolution, and the Engineer adopted it intelligently also! 

 

 

3 Tension and Compression 

As said before, natural phenomena are of a dual character. There is no better expression than that of a 

harmony between two phenomena contrary to each other, yet, complementary in order to form a whole. 

In Mechanics, the internal competition of this duality is manifested by the way of tension and 

compression. Beginning from the most primitive to the most complex structure, this two phenomena 

reign supreme.  

One of the best descriptions of this relation was given by R. Buckminster Fuller (𝟏𝟖𝟗𝟓 − 𝟏𝟗𝟖𝟑), 

[RBFuller] as follows: “Compression is inherently partial. Tension is inherently total”. 

Hereunder there will be given some illustrations in order to show this powerful interaction between the 

two phenomena, beginning from biostructures to the civil engineering structures. Later on some of the 

most renowned works in architecture, known not only for their aesthetical values but above all their 

structural efficiency shall be illustrated, with emphasis to the duality between tension and compression. 

There is no a better case in nature of a structure (bio-) working exclusively in tension than dowry’s leaf 

(𝐹𝑖𝑔. 2.1 – in the middle and right insert). On the other side - 𝐹𝑖𝑔. 2.1, left insert, the human body when 

taken as isolated, works exclusively in compression under the action of gravity. This action arises from 

the universal law of gravitation as given per expression (2.1) below: 

𝐹1,2 = 𝐹2,1 = 𝐺 ∙
𝑚1∙𝑚2

𝑟2        (2.1). 
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By treating the human body as a subsystem, it becomes one of the most perfect mechanisms in the 

universe (for as much as we know!) – a tensegrity structure [BF], i.e., a mechanism where the tension 

is continuous and in complete harmony with compression. 

In the 𝐹𝑖𝑔. 2.2, further below it is shown a dowry’s leaf, whilst at the right insert of the same figure one 

can see the clover blossom (trifolium pratense) submitted to the morning dew’ load. From the biology 

we learned the utility of the leaf, which are the absorption of carbon dioxide and the production of 

oxygen through the photosynthesis. An important fact, here, it is of how Nature designed the leaf 

structure: here, one of the most fundamental Nature’s principles can be seen – the generation of minimal 

plane surface. The reason for this is quite evident: Nature wants to expose the leaf cells as much as 

possible to the sun’s rays, in order to absorb as much carbon-dioxide as possible and to produce as much 

needed oxygen as possible. Beautifully engineered, not! 

As far as the right insert on the figure we have one another case of a beautifully crafted structure: the 

morning dew represents a sphere which is created through surface tension phenomena and represent a 

minimal area, which is the smallest surface generated versus the given volume – see expression (2.2) 

 

 

 

 

 

 

𝑟 = 𝑆 𝑉⁄ = 4 ∙ 𝜋 ∙ 𝑟2 ((4 3⁄ ) ∙ 𝜋 ∙ 𝑟3)⁄ = (1 3)⁄ 𝑟   (2.2) 

 

 

 

 

 

 

 

 

𝐹𝑖𝑔. 2.2 Left: human body and the forces acting on it; middle: dowry’s leaf; right: clover blossom 

(trifolium pratense) submitted to the morning dew’ load. 
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𝐹𝑖𝑔. 2.3  Left: Ctesiphon palace, 1st century BC; middle: man leaning on the wall - analogy; right: Great 

Pyramid of Giza, 2500 BC. 

 

3.1 Compression 

From ancient times to the present day, one of the most used structural forms was the vault or in its 

simplest of forms - the arch. The main characteristic of the vault is that it works mainly in compression. 

In the 𝐹𝑖𝑔. 2.3 below, one can see one of the most utilized cylindrical vaulted structures – mainly 

executed in antiquity. It is clearly seen that its thickness increases gradually towards the supports in 

order to compensate the horizontal thrust of the vault, that is, the deviation of the resultant of internal  

forces (funicular polygon). This act although highly effective in insuring the necessary vault stability 

was done empirically and was not based in any technical or scientific knowledge. What is beautiful with 

this detailing is not just the stability in a pure engineering sense – it is the visual expression of elegance 

and psychological assurance for the user that the vault is strong and won’t fall down. 

The 𝐹𝑖𝑔. 2.4 below shows the two-hinged arch, which for the case of a uniformly distributed load has a 

funicular polygon whose form can be mathematically described through a second degree parabola 

(𝐹𝑖𝑔. 2.4 −  𝑎). In the case the uniform load acts on the left-half or the right-half of the arch, then 

funicular polygon adapts himself the position of external loads and descends or rises-up in order to 

permit to the arch to compensate the deformations caused by it (𝐹𝑖𝑔. 2.4 − 𝑏, 𝑐). 

 

 

 

 

 

 

 

 

 

 

𝐹𝑖𝑔. 2.4  𝑎) Two-hinged arch under the uniformly distributed loads 𝑝 + 𝑔; 𝑏 & 𝑐) two-hinged arch 

under the action of antimetric load 𝑝, dashed line - undeformed arch, continuous line – deformed arch. 

The geometry (the form) of the arch and the mechanical efficiency are closely related between them. 

Thus, the factors that have the most influence on the cross-sectional dimensions of the arched element 

are the slenderness ratio 𝑙 𝑓⁄ as well as the ratio (𝑝 + 𝑔) 𝑔⁄ , where: 𝑝 - is the variable uniform action 

and 𝑔 is the sum of all permanent actions acting on the structure (self weight plus super dead loads). 

A well known problem being present in arched structures is the loos of stability which is usually solved 

by introducing the stiffening beam (intrados or extrados) as shown in the 𝐹𝑖𝑔. 2.5 below. In the figure 

one can witness one of the most celebrated cases in the history of theory of structures – the three-arched 

bridge of Robert Maillart [Salginatobel]. The main characteristic of this beautifully engineered artwork 

is that the extrados and the intrados of the reinforced concrete arch does in fact represent the envelope 

of the funicular curve – just in the way as explained above in the 𝐹𝑖𝑔. 2.4 −  𝑏, 𝑐. 
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𝐹𝑖𝑔. 2.4 𝑎) Three-hinged arch – envelope of funicular curves; 𝑏) Sälginatobel bridge, Schiers, 

Graubünden/CH, 1930 [Robert Maillart found]. 

 

This scheme and the photo given in the 𝐹𝑖𝑔. 2.4 −  𝑏 [Robert Maillart found.], only stamp the hypothese 

raised further above: a structure (work of art) shall be able to fulfil aesthetical expectations only and 

only then when it has fulfilled basic criteria imposed by physical (Nature’s) laws. This wonderfully 

engineered structure fulfils both of them: this is why it is adored both from the neophyte and the 

structural engineers. Capolavoro – in terms of Bruno Zevi [Capolavori del XX secolo]! 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

𝐹𝑖𝑔. 2.5  Left: nomad’s tent – cable net; middle: equilibrium of forces – child held by parents; 

right: primitive footbridge – structure working principally in tension  
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3.2 Traction (tension) 

The phenomena of traction (tension) lie at the very heart of dualism in nature and could be explained 

through Newton’s Third Law or even (as given further above) by the universal gravitational law 

(expression 2.1). Naturally, this is valid only for the phenomena occurring outside the context of 

relativistic world, that is, for speeds much lower than the speed of light (~300000 𝑘𝑚/𝑠). 

In the theory of structures this is of course valid. 

One must stress that within a cross-section of a three-dimensional structural element – six internal 

effects of actions [Eurocode 0] appear. In the simplest of the cases (pure flexion) – two components 

results: traction and compression. Therefore, both tension and compression are incontournable to each 

other: where there is compression, there must be compression and vice versa. 

An important fact here is: whilst structural elements submitted to compression requires sometimes 

requires a rather considerable amount of matter, those under the action of tension does require a very 

small amount of it. In some cases, as in the case of interplanetary attraction – there is no need for matter 

at all! 

To turn back to the civil engineering structures, whilst bearing capacity of structural elements submitted 

to compression is constrained by their slenderness, the bearing capacity of structural elements submitted 

to the tension is borned by the mechanical resistance of their constitutive materials. 

Now, the structural elements corresponding the best to the traction (tension) is the cable, which is one 

of the most used structural elements. Having into consideration its measures as well as the high degree 

of flexibility, there is only traction effort that can arise within it. This means the cable doesn’t possess 

any flexional or torsion stiffness. Exempt from this is of course the prestressed cable or net of cables 

 

 

 

𝐹𝑖𝑔. 2.6 below, shows three different structures, working principally in tension. On the left insert of the 

figure it is shown a nomads tent [Wikipedia] which represent nothing else than a set of three-

dimensional net of cables very near to each other with different curvatures in two orthogonal directions, 

whereas in the right insert one can see a primitive suspended bridge – made by nearby-found materials. 

 

In the middle insert of 𝐹𝑖𝑔. 2.6, one can see a sketch (made by the author of this paper), which does 

speak for itself, and illustrates the case of one of the most sophisticated biostructures in the universe (as 

such as we know) – the human body, together with the Cremona’s polygon of forces shown as an insert 

within the figure in form of a triangle of force vectors in equilibrium. The external action is modelised 

by the child 𝐺1 held by two parents 𝑆1 and 𝑆2. 

Next in the 𝐹𝑖𝑔. 2.7 one can see the cable submitted to the action of a uniform load 𝑔 + 𝑝, both for 

the symmetrical case and the antimetric one together with the deformed shapes the cable would take. 
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𝐹𝑖𝑔. 2.7  Suspended cable over two supports at the same level: a) external actions 𝑔 + 𝑝; b) variable 

antimetric action 𝑝; c) variable antimetric action 𝑝; continuous line - deformed shape, dashed line – 

undeformed shape of the cable. 

This short discourse will be closed by one of the most eminent cases in the history of the structural 

engineering – the “Tower Bridge” in London/UK. One of the most notable characteristics of this 

structure is the so called “fluxionally rigid” truss cable. The 𝐹𝑖𝑔. 2.8 below shows the extrados and the 

intrados of the cable –representing the envelope of the funicular polygon connected together by a system 

of vertical struts as well as diagonal ones. 

 

 

 

 

 

 

 

 

 

 

 

 

 

𝐹𝑖𝑔. 2.8  𝑎) Cantilevered beam; 𝑏) the mutual position of compression (dashed line) and traction (continuous  

line) for the case of dinosaurus; 𝑐) dinosaurus skleton [Wikipedia] – sketch shows only compression lines. 
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𝐹𝑖𝑔. 2.9  Flexionally rigid – truss cable: a) the principle of stiffening and the analogy with Sälginatobel 

bridge; b) The “Tower Bridge” – London/UK [Ref]. 

 

4 Compression and Traction – comparison with biostructures 

In the 𝐹𝑖𝑔. 2.8 hereunder, one can see the analogy between the cantilevered beam and the skeleton of 

dinosaurus. It is important to stress the similarity existing between the bending moment diagram of this 

very simple structure, and the shape of the skeleton. Here, one must stress the fact that only the 

components working under compression are visible (the bones) – since, organic parts representing the 

ligaments, muscles and tendons are gone long time ago. 

 
 

 

5 Conclusions 

In recent decades, we're witnessing major technological developments. In civil engineering in general, 

and in structural engineering particularly, powerful hardware and software makes us possible to achieve 

what have been unimaginable decades ago. Creating of 3D mathematical (analytical) models has 

become a routine, while super-fast processing and post-processing is done in a matter of minutes if not 
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seconds. There is a tendency of putting too much belief in these results and in so doing; an inexperienced 

structural engineer can fast get into the trap of “beautiful” results given by the machine.  

This paper represents a temptation to call for “awareness” within the community of structural designers 

(and not only), by the as I have named it:”return to the origin”, or return to the basics on which our 

science of structures lays upon, that is the comprehension of the two principal genomes of the internal 

effects of actions in a cross-section of a structural element. 

Nature gives us plenty of beautiful examples of how animals, plants ect., are growing and forms and 

shapes they are acquiring during this process – the biostructures. If we take a closer look at how these 

creatures are built, then, we could come to the conclusion that they are built by the same principles as 

are the civil engineering structures. 

This paper, represents a modest contribution to this vast and unfortunately very little studied field which 

could become a source of great inspiration for structural engineering community. 
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Abstract. This paper presents the research of several construction companies that deal with building 

design and execution. The questionnaire was conducted with about 140 companies which are 

interviewed, the case identified the main problems faced by construction companies design the 

execution today in Kosovo. This paper has a special significance since it identifies the main problems 

faced by companies, the main factors affecting the delays and problems during the execution of the 

works, identifies and gives a clear overview of the different options that companies operating in Kosovo 

to deal with mega projects such as infrastructure as well as in construction. This paper enables 

companies but also various institutions, as well as various ministries that good with these matters in 

order to propose measures that should be taken in the construction , execution and design companies in 

Kosovo, In this paper we provide and implication that how to act in case of Kosovo regarding this 

problem, when according to the statistical analysis and logistics aspects of mechanization regard to 

Kosovo is very good, and  have a very large number of different means of mechanization which has 

various companies in Kosovo, mechanization percentage is much less exploited, pribadong that if their 

organization becomes involved with a grouping or consortium that benefit the construction design and 

execution will be able to realize mega infrastructure and constructions   diferent projects .In this work 

is proposed various solutions to eliminate very large delays in execution of works, as well as beter 

coordination between different companies to implement mega projects in infrastructure and different 

mega building objekts. 

 

Key words: Companies, Kosovo, construction, projects, mechanization. 

 

 

1 Introduction  

This paper deals with Construction capacity building and road project in Kosovo. The construction 

sector is one of the key economic sectors and is the main force motivating the Kosovo national economy. 

the construction sector has witnessed noticeable expansion and activities.  

Therefore, the construction sector has occupied a very important position relative to the rest of the 

economy, attracting  investments and creating  new jobs . 

This is a large proportion  that  positively affect  various  other  economic,  social,  educational  and  

vocational sectors and Kosovo institutions. 

 In spite of the high importance of construction sector in Kosovo , the industry suffers from a number 

of problems that affect time, cost and quality performances. 

Conducted a this study to investigate the time delay in road construction projects and other mega 

building and road projects ( financed  from government's of Kosovo , and other project financed from 

EU ) in Kosovo. In  all this  projects suffer from time overrun and that 100% of the projects experienced 

delays between 40% and 200% of the contracted duration.  

Therefore, attention should be paid to this important sector in order to identify its main challenges and 

control them.  

This study aims at identifying the common  risks  affecting  time  overruns  in  road  construction  

projects  in  the  Kosovo and  risks from the contractors' point of view.  

mailto:1muhametahmeti@gmail.com
mailto:mimoza.sylejmani@ubt-uni.net
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It is hoped that the findings of this study will provide a solid overview and guide efforts to enhance the 

performance of the construction industry. 

 

 

2 Research methodology 

18 factors that may cause the delay of road projects and building construction are defined by this review 

of the literature. Factors are presented in a form of questionnaire.  

Each section also has questions factors that characterize this part of the factors associated with general 

information about the "respondents companies and contractors, and supervisors to work problems.  

Part II contains the list of identified causes of delay in projects road construction and cause the 

company's capacity to complete mega projects . 

Survey regarding the problems faced by the Company during the construction time when the 

construction works on the roads  or is mega projects were conducted by the  students from UBT  who 

have conducted and interviews of around 120 different construction companies  which have experience 

in constructions works   from 25 to 10 years . 

Also the capacity of the companies that were interviewed for the number of employed workers has been 

from 50 to 1000 employees. 

2.1 Build the right types of capacities of buildings company 

Another challenge for effective capacity building is getting clear on what sorts of competencies, 

awareness, and skills need to be built.   

The classification of two general types of capacities, “functional” and “technical,” provides a useful 

framework for thinking about capacity building  A third category, “behavioral,” relates to awareness 

and attitudes.  

- FUNCTIONAL CAPACITIES are “crosscutting” capacities that are relevant across various levels and 

are not associated with one particular sector or theme.  

They are the management capacities needed to formulate, implement, and review strategies, programs, 

and projects. Since they focus on “getting things done,” they are of key importance for any successful 

capacity development. These capacities are the ones that companies are most likely to target as part of 

CI. 

- TECHNICAL CAPACITIES are those associated with particular areas of expertise and practice in 

specific thematic areas or sectors.  

For the technical skills may closely relate to a sector or program focus, such as microfinance, small 

business training, education, health, or agriculture. Technical capacities tend to be acquired through 

more formalized instruction, study, and practical training. Because this tends to be a more specialized 

set of skills, the target audience is generally much narrower. 

- CAPACITIES have to do with cultural shifts and changes in attitude.   

An important component of capacity building, especially in a multi-stakeholder context, is raising 

awareness in order to affect changes in the attitudes, practices, and behaviors of individuals, groups, 

and organizations. These changes include partnering, building alliances, and interacting in new or 

different ways. Behavioral capacity building can also prompt changes in strategy direction, policies, 

and institutional culture. 
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2.2  SWOT ANALYSIS- about building capacities for building company's – case studies  

 

 

 

 

 

 

 

Fig 1.  ( 05.11.2014 )  

In tables identifying the companies that are doing work in different segment of the road Prishtina - 

Mitrovica, where the observed period of work performed 

 

 

 

 

 

 

Fig 2 ( 06.11.2014 ) 

Deadline for completion of the works is at the end of 2014 or has expired and the situation in the field 

tells us that these works can not be completed  at least 6 months. 

 

 

 

 

 

 

Fig 3. The situation in the field ( 06.11.2014 ) 
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The situation in the proceedings dated 11.06.2014 segments of road Pristina - Mitrovica 

 

 

 

 

 

Fig 4. The situation in the field ( 06.11.2014 ) 

3 SWOT ANALYSIS 

Therefore the aim of part is to obtain the factors that are impacting on these delays. 

When it is known that the number of workers in Kosovo is very large, where this factor is not a cause 

of delays during visits is found that the number of mechanization necessary for execution of works 

sufficient friend, so where is the problem.Where a known fact that companies who carry out work in 

Kosovo motorway ( Bechtel Enka ) 90% of the employees are local, so a large percentage of the local 

mechanism he used while performing dynamic plan that works respected, also have times when the 

work is done ahead of schedule plan prescribed by dynamic and contracted. 

Questions were submitted to representatives of the companies during the survey 

1. How much are you satisfied with the cooperation with the investors and constructions company 

. 

2. How satisfied are you with the professional association of the supervisory body: 

3. Sa are satisfied with the cooperation with the designers, 

4. Main problem's encounter during the execution of the works are, 

5. How do you think you should be on the site visits of the supervisory body. 

6. As is now the supervisor visits 

7. How regular are the documentation on the site, logbook, book construction and other 

documentation needed for the site. 

8. Do you think regular visits supervisory body affects the dynamic plan of work performed and 

to eliminate possible errors in the project? 

9. Do you think that regular monitoring by the investor affects the dynamic plan of work 

performed? 

10. Do you think Kosovo companies have professional human resources and logistical support for 

the implementation of major construction projects and infrastructure: 

11. Does the professional capacity of companies in the implementation of large infrastructure 

projects, or affect the quality of works completed  

12. Do you think Kosovo companies dealing with road infrastructure that can be competitive in 

the regional and global market. 

13. Where do you get the raw material for the realization of infrastructure projects 

14. If you get raw material abroad or have a delay in supply and affect the delays in delaying the 

implementation of infrastructure projects in Kosovo. 

15. If Kosovo will be investment in rail traffic has a local company that will be able to realize these 

projects. 

16. What are the most common obstacles that slow you work in the realization of projects 

17. Who can positively affect the elimination of barriers that have construction companies in 

Kosovo? 
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1. How much are you satisfied with the cooperation with the investor and other 

constructions company? 

 

 

 

 

 

 

2. Are you  satisfied with the professional association of the supervisory body: 

 

 

 

 

 

 

3. Are satisfied with the cooperation with the design  projects : 
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4. Main prblem's encounter during the execution of the works are : 

 

 

 

 

 

4.  Main problem's ( of constructions company ) encounter during the execution of the works are 

: 

 

5. How do you think you should be on the site visits of the supervisory body. 

1.property problems 

2. payment by the investor for the executed works 

3. Inadequate capacity for completion of works 

4. Errors in the main project 

5.bureaucracy and administrative problems 

burdens by the investor or various municipal 

oversight 
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5. How do you think you should be on the site visits of the supervisory body. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

7. At which level is now the   technical documentation on the site : 
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8. Do you think regular visits supervisory body affects the dynamic plan of work performed and to 

eliminate possible errors in the project. 
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9. Do you think that regular monitoring by the investor affects the dynamic plan of work performed. 

 

 

 

10. Do you think Kosovo companies have professional human resources and logistical support for the 

implementation of major construction projects and infrastructure: 
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11. Does the professional capacity of companies in the implementation of large infrastructure projects, 

or affect the quality of works completed : 

 

 

 

 

 

 

 

 

 

 

12. Do you think Kosovo companies dealing with road infrastructure that can be competitive in the 

regional and global market. 

 

 

 

13. Where do you get the raw material for the realization of infrastructure projects 
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14. If you get raw material abroad or have a delay in supply and affect the delays in delaying the 

implementation of infrastructure projects in Kosovo. 

 

 

 

 

15. What  you wil have an offer to transport raw materials through rail traffic: 

 

 

 

 

 

 

 

 

 

16. What are the most common obstacles that slow you work in the realization of projects. 
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17. Who can positively affect the elimination of barriers that have construction companies in Kosovo. 

 

 

 

Main challenges 

1. Poor image / reputation  

2. Late payment 

3. Competitive tendering procedures   

4. Over-specification (i.e. over designed) 

5. Reliance on the traditional procurement route 

6. Cost overruns 

7. Poor quality / workmanship 

8. Late completion 

9. Changes of design during construction 

10. Time constraints and/or accelerated completion 

11. Low productivity 

12. Absenteeism of labour 

13. Excessive overtime 

14. Cowboy builders 

15. Low plant utilization 

16. Fragmentation 

17. Wastage 

18. Inexperienced management and supervision 

 

4 Results and discussion 

In this study , are presented 18 factors that might cause time delays in road construction projects in the 

Kosovo . 

These factors were classified into groups: project, managerial, consultant, financial, external, and 

construction items.  
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Number of mechanism, you now possess in Kosovo companies, which have found that the number of 

the mechanism is sufficient to realize the major projects. 

5 Conclusion 

Factors that affect the timing of work performed in road construction projects in Kosovo contractors. 

The most important factors are: delays in payment by the investor, unresolved problems proprietary, 

financial status of contractors, poor communication between construction parties, lack of equipment 

efficiency and high competition in bids (offers low prices Companies unprofessional), poor supervision. 

as well as the government can reduce these problems to the benefit of all parties to construction. Affairs 

are: delays in payment by investors, issues of ownership, financial condition contractors, poor 

communication between the parties to the construction and equipment efficiency low. 

Also worth mentioning that in Kosovo there are companies which can be performs work which require 

commitment of manpower and much greater mechanization 

The findings of this study have identified critical factors common between this study and studies 

investigated, namely: the financial status of contractors, property fix problems, late payments from 

investors and poor communication between construction parties. Contractors also have views on the 

factors that were not previously identified as low-efficiency equipment, high bids races. 

Recommendations: 

 To realize major infrastructure works and other major projects that companies need each other 

to reach their union in terms of manpower, as well as the mechanism should be established 

good coordination with the Government of Kosovo institutions and other investors.  

 Process the start of the works should be preceded by the choice of all the problems that 

proprietary projects or related projects to be realized. 

 Should establish a special body which would also searched verified all the data of companies 

that compete on various projects, this body should be investigated real situation of competing 

companies as financially, in terms of strength and mechanism, you analyzed and verified 

projects realized the contracting company,  

 I interviewed managerial and professional staff, and after selecting the pancreas based on the 

recommendations of this body, and authorizing the company proposed to be taken with 

supervision but also with consultants that will give the company winning also be searched and 

payment problems helped to finished works, realized in order to work within the time 

prescribed, to give recommendations but in case of serious problems in the execution of works 

contract demanded interruption for companies that performs work. 
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Abstract. Living sustainable, a vision that I developed at the Design Studio Schwarz, University of 

Liechtenstein. Living sustainable raises questions about living in balance with our natural resources. 

We are living on costs of next generations, so we are responsible to make the changes with architectural 

interventions in our society for our society. Based on „World Energy Council“ report of 2011, our 

planet will have 2.2 billion inhabitants more on 2050, reaching 9.2 billion, by challenging a huge 

demand on mobility, food, goods and building as well. In order to having a bigger impact and a better 

control over growing up-mentioned demands, professionals have to take the first steps on treating these 

issues not only in universities, schools or other institutions, but to make aware also the common people, 

considering as  main starting point where the „problems“ or demands start from. Better communication 

of sustainable architecture to the common people could help to understand that humans are living in a 

planet with limited bio capacity and their demands will have to be reduced and controlled by 

professionals, which helps living and growing future settlements in balance with nature and helps 

reducing their ecological footprint, as one of the most important aspect of sustainability.  

 

Keywords: Sustainability, Density, Environmental Impact, Public, Footprint.   

1   Introduction 

The One Planet Society, a vision towards sustainable architecture, with tendency on bringing new 

sustainable ways of living for communities and planning their growth in balance with natural resources. 

The world‘s population is growing dramatically fast, but the living area in the planet is the same as 

before, so the only realistic feedback is finding new sustainable ways of living with architectural 

interventions, which could help on keeping the life quality in balance with population growth and 

incapacity. Today sustainability is a topic which is spoken almost everywhere in the institutes, schools, 

training centers, etc. and the idea is about spreading it also to common people, in order to start with 

changes in society as soon as possible. This research is about simplifying and communicating to the 

public new ways of sustainable living and proving life in optimal space. Living in sustainable buildings 

with an average of 20m2/person doesn‘t really mean a bed life quality, like living in a cage and eating 

only potatoes, but actually it means living in spaces not bigger that we need and consuming goods in a 

better organized way in order to reduce mobility and have lower environmental impact. Common people 

shouldn‘t be frightened when they hear about sustainable living, because it‘s on their favor, it‘s on their 

children favor and they have to be aware that we have only one planet where we could build and live 

and we are the owners, so we have to take care of it by trying to reduce their ecological footprint by 

rational living in optimal spaces. 

Nowadays there are a lot of studies and experiments made about reducing ecological footprint by 

building, mobility, food production and so on, but these are not well communicated to the public jet. It 

is necessary to make the common people aware and make them understand which are sustainable 

concepts and what is living in sustainable way, because they could have a huge impact on supporting 

such concepts even implementing them, which is indirectly a step forward to reducing their ecological 

footprint. Integrating common people in this process could impact the environment, because they would 
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also think of this issue in global level. So, for finding better ways to communicating sustainable concepts 

to the public we develop a research about the question: How can we communicate sustainable ar-

chitecture to the public, in order to reduce environmental impact? 

The working methods about developing this question will be questionnaires, interviews, discussions, 

exhibition and literature. In order to easily communicate sustainable concepts this book is structured in 

three parts: general researches about communicating sustainability, examples of sustainable ways of 

living and discussion of the results and methods of doing it. The first part will be provided with general 

understanding of sustainability and treatment of communicating sustainability to the public, at the 

second part there are projects about sustainable way of living which we developed in Design Studio 

Schwarz, and in the third part there is structured the discussion of the results shown from literature, 

discussions, interviews, questionnaires and exhibition. We simplify and clarify the communication 

about sustainability to the public/reader and prove that sustainable way of living for sure will be one of 

the main topics of humanity over next century. 

2   Sustainability introduction  

The term sustainability is mainly used to express long lasting solutions for humanity, in fields of science, 

society, economy, environment, space, etc. The term „being sustainable“ means to being rational in 

using natural resources in general and making them easily maintainable during the time of their usage 

or existence. The word sustainability was first found to have been mentioned in literature of early 18th 

century from a German nobleman Hans Carl von Carlowitz. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Fig.1. Sylviculturaoeconomica: Titelseite. Photography: FVA/Weidner 

He mentioned it in German Language „Nachhaltigkeit“ when he explained the sustainable way of using 

wood for timber productions. He explained how could a sustainable solution for the forest could be, by 

cutting the wood in balance with the capacity of forest to grow them back within a certain time, so with 

this balance they will be able to use the wood in a longer life span without destroying the nature and 

also without effecting up coming generations. So, sustainability was about planting new trees in order 

that next generations could use them as well, because environmental damage was raised in that time by 

clearing to much woodland, which is also a problem nowadays too in some non-developed countries. 

From that time on, sustainability as a term and also as approach started spreading around worldwide, 

especially last century in different fields such as environmental aspects, social and economic ones. In 

1992 there were organized an international environmental conference in Rio de Janeiro, Brazil, where 
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was created „Agenda 21“, as a counteract an advancing degradation of the situation of the people on the 

globe. And it needed many years of intensive work before different countries agreed on it. Now, 

sustainability is widely spoken in different summits, conferences, etc., in order to proceed with new 

strategies about sustainable developments for the future. 

 

2.1   Three - pillar model of sustainability 

The three-dimensional model proceeds on the assumption that sustainability can be achieved by 

realization of environmental, social and economic aspects.  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

There should be a social community with an efficient economy and working tog Fig.1.  

Fig. 2. Three pillars of sustainability  

There should be a social community with an efficient economy and working together and linked to the 

environment to create a sustainable development in a three based sustainable aspects. These aspects 

should be equal and homogeneous to each other to achieve their common aim which is securing and 

improvement of economic, ecologic and social effectiveness. We can differentiate sustainability 

between „weak“ and „strong“ within their three pillars model. With weak sustainability is meant when 

you assume that it doesn‘t matter in which dimension capital is conserved or created. In this case would 

be acceptable if natural resources run out when it is confronted with an big amount of people. Strong 

sustainability means that natural capital is not or just very limited replaceable to people. It is comparable 

to a crash barrier model. The ecological parameters represent a progress corridor which limits have to 

be observed and to ensure a stable conditions for life. 

 

2.2   Ecological footprint calculation  

Ecological footprint provides a method of calculating the consumptions of natural resources of every 

human being. This calculation makes possible to know better about peoples impact to the nature, in 

basis of individual calculation of their ecological footprint. Actually, it shows people‘s demand toward 

planet‘s ecosystem. This includes not only living space, streets, productive land, but also forests and sea 

including the food which is produced from them, fossil oil, petroleum and kerosene are calculated too, 

in terms of mobility. The unit which is used to measure this demand is the global hectare (gha), which 

presents the average productivity of all the biologically productive land and sea in the world for the 

given period. These days the world consumes five times more than the environment can produce it. But 
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this consumption is unequally distributed by splitting this consumption between industrialized countries 

and non-industrialized ones. „USA have the biggest consumption in the planet, their consume is 9 

hectares per person, in relation to 4.6 ha in the EU. (Petri, F., 2006). The fact that the population on 

earth will still continue to rise is an amplifying problem. It is prophesied that there will be over 10 

billion of people on this planet by 2050, and it is hard to believe that the earth could absorb this.  

There are five main elements which can contribute to ecological footprint, such as; foot, goods, services, 

shelter and mobility. Food, is an obvious factor of impacting our footprint, because the demand is 

always growing by growth of populations, and for this food demand we need productive land. Goods, 

together with food covers the whole people‘s demand of day life. Here the two defining factors are what 

is consumed and especially to what extent. Services, are also important elements in terms of eco-

footprint, and it‘s directly connected with roads, infrastructures, public services. Shelter, is also an 

important factor, especially nowadays where the complexity of the dwellings is getting higher, which 

means the demands for different resources arises. Mobility, is a key factor nowadays, in a time of 

growing globalization. The demand is always growing and the ecological impact is getting higher and 

higher. 

 

2.3   Aims of sustainability  

The main idea of sustainability is efficiency on cultivating natural resources and efficiency on using 

them in our daily life. The forests as a natural resources are also important for the extraction of the wood 

which is used in many fields. The word sustainability starts from the forests, because of its importance 

on climate of the world because of the photosynthesis which is made from the trees. That means plants 

can transform carbon dioxide (CO2) into oxygen. This attribute makes the forests so significant, because 

of CO2 mainly influences the greenhouse effect and every living creature. The forests also represent a 

valuable environment for many kinds of animals and plants, which means by sustainability we take care 

for biodiversity of our planet. That‘s why we have to use these resources as efficient as we can. Another 

aim is water, especially the industrialized countries are wasting water across the world. Not just drinking 

water, which is getting low in many countries of the world but also the water for the normal household. 

Half of the world populations are not adequate provided with water and the main problems are followed 

by diseases from contaminated drinking water. Waste as another important aim for sustainability, needs 

to be well organized in the future in order to be reused the wasted materials. There are different kinds 

of waste that we are producing as human beings in the planet. Compliant with Terry (1997) the waste 

from mining or oil drilling is definite the outstanding source. Some kind of waste can be recycled and 

reused, but some of them cannot be used anymore, these are for example toxic wastes which are 

hazardous to the environment. There are different ways to deal with waste, but there are problems with 

time, money and effort to convert them. 

 

2.4   2000-watt society  

Sustainability is a matter that concerns to everyone: if we continue with consumption of natural 

resources like we are consuming today, we or next generations will face a drastic climate change in our 

planet, that‘s why we have to take actions as fast as possible in all levels, in order to improve sustainable 

performances of humanity.  

Two thousand watts is the average rate of the world’s energy consumption, and also reflects the society 

of 1960‘s when the consumption was the same. This vision first came on 1998 from Swiss Federal 

Institute of Technology in Zürich, and their intention is to reducing overall energy consumption up to 

2000 watts or 48 kilowatt-hours per day until 2050 without effecting life quality, which researches say 

it could be possible. This initiative is not only about individual consumers, but it‘s also about bigger 

society with different population. In the other countries less industrialized we have different energy 

usage, such as; western Europe 6,000 watts, USA 12,000 watts, China 1,500 watts, South Africa 500 

watts, and Bangladesh only with 300 watts, Switzerland currently is using 6000 watts. In order to 

fulfilling the aim of 2000-watt society there are a lot of measurements needed to be taken, such as; 

reinvestments in capita assets, in order to bringing it up to low energy building standards, efficiency of 
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the road transport and air transport, the use of material, heating systems, the use of renewable energy, 

etc. 

Renewable energies should be more used nowadays and further developed in the future because they 

do not destroy the environment and they will serve as helpful solutions for the next generations. There 

are other helping solutions of renewable energies, and the best known solutions are wind, water, solar 

and geothermal energies. Wind energy by converting kinetic energy of moving air masses into 

electricity by a generation. Water power, as a power of moving or falling water can  

actuate turbines to create electricity. The big advantage of water energy is that it is quite easy to store 

the energy so that you can use it in near future. Geothermal energy is about using the underground heat. 

This heat could be managed by a big power plant, or by private residential buildings. Solar energy is a 

renewable energy because it gets use of the sun to produce electricity and hot water. Photovoltaic can 

transform rays into electricity. These are the main energy resources which will be fully used in the future 

in order to stabilize the demand of humanity in the planet. 

 

 

 

 

 

 

 

 

 

Fig. 3. Global energy consumption, source: www.stadt-zürich.ch 

2.5   Global mobility 

Based on population growth on our planet, it‘s quiet obvious that their demand for mobility is growing 

too. In next four decades the global transport will face unprecedented challenges related to 

demographics, urbanization, pressure to minimize and dislocate emissions outside urban areas, and also 

in growth of fuel demand. In order to positively meet these changes, it's necessary to have constructive 

dialogue with national policy makers, manufactures and consumers. With finding new alternative ways 

of producing energy, by promoting and communicating it, we can have a sustainable transport for 

current and future generations. 

In 2010 global mobility sector consumed about 2.200 million tons of oil, constituting about 19% of 

global energy supplies; it is about 96% from oil, the rest from natural gas, biofuels and electricity. More 

than 60% of the consumed oil globally (around 51 million barrels/day) goes to mobility. 

As figure shows road transport has an amount of 76% of the transport energy consumption. The light-

duty vehicles including trucks, minibuses, light commercial vehicles accounted 52%, while heavy-duty 

accounted for 17%. The remaining share of road transport was covered by full-sized buses 4%, two-

three wheelers 3%. Air and marine accounted about 10% of total energy consumption, while the railway 

only 3%. WEF, Repowering transport, 2001. 

„Despite steady growth in global energy use, various regions and countries show not only different 

energy-user growth rates per transport mode, but also in different patterns in terms of both energy use 
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per capita and type of fuel used.“ WEC, 2011. In terms of differences in energy use per capita and types 

of fuel used, different countries apply different kind of traveling system. For example, undeveloped 

countries use cars, light trucks, minibuses, etc. much more than developed countries, while developed 

countries use more public transport and for long distances air transport. 

 

 

 

 

 

 

 

 

 

 

Fig. 4. Man Facing Mobility, Photography: G.Asani 

2.6   Global food consumption 

In last 20 years, global demand for food is increasing obviously, along with population growth in our 

planet. Food production is increasing steady, but also prices too. There are different organizations and 

programs working in global level to help food production in poor countries in order to use local 

resources and stop food transport. 

Based on ecological footprint calculation, food consumption today is a huge issue with environmental 

impact. Mobility has made possible to transport food from different countries all over the world, but 

environmental impact is not solved yet, unless we use local food and local resources. Food issue make 

us think about creating urban settlements in relation with productive land around it, this helps to 

minimizing food transport and reducing footprint. There are also different theories and designing 

methods about developing self-sufficient urban settlements, this means that urban settlements should 

have a limited number of inhabitants based on productive land that is around it, and there should be also 

a limited distance from productive land to urban settlement in order to keep the balance of growth and 

existing nature. 

3   Communicating sustainability 

The idea of communicating sustainable way of living to the public, comes from the need of improving 

life quality in futuristic dense cities, to improve social-behavior between communities who are living 

next to each other, from the need to saving the productive land and building land and to reduce mobility, 

which is considered as a major issue in terms of global warming. The awareness of the people about 
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sustainability would lead to taking the advantage of residual spaces to build and bring the density into 

the cities, which is possibility to improve incapacity of a city, to reduce the mobility for transporting 

goods and it also helps to develop a better social life in the future cities, by 2050 megacities are expected 

to increase from today‘s 22 to between 60-100, (WEC 2011), which is an issue that we have to deal 

with. 

Today communicating sustainability is an important topic also for the United Nations Environment 

Program (UNEP), which are working on producing effective public campaigns in different languages, 

in order to promote sustainable lifestyle, especially to the countries which are under rush industrial 

development such as China, Brazil, etc. They recognized the need to communicating sustainability 

issues in more effective way by dividing their objectives in two stages. During the first phase they 

developed effective sustainability communicating campaigns, which was meant to serve as a step-by-

step guide to building a communication plan. The second phase was on building the capacity of 

communicators, by organizing training sessions in Brazil and China. Participants in these sessions were 

national governments, policy specialists, mayors and councilors, marketing experts, NGO‘s, consumer 

associations and academics with an interest in sustainable lifestyle. As it was translated in different 

languages, platform of communicating sustainability in French and Spanish has been downloaded 700 

000 times, a huge number for one publication. There were also another lessons for those who were 

looking forward to encouraging and engaging people on sustainable lifestyle such as: How to shatter 

the myths about sustainable way of living, how to develop a communications plan, to identify the 

obstacles by local and national authorities, to provide best practical examples and identify resources 

which are necessary to generate change in society. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Fig. 5. Public discussion, fresco from Cesare Maccari of 1889, Palazzo Madamma  

3.1   The need for communicating sustainability 

Communicating sustainability could make sustainable way of living reality. The public awareness and 

concern about environmental, social and economic aspects should be grown more by communication. 

Today technology has reached the peak of its development and we have to take this advantage to 

contribute largely in communicating new ways of living, this act would be one of the transparent ways 

to inform people with reality.  

„Sustainability means the relationship between people and their existence/reality. Sustainability could 

also be arranged on lack of these relations and overcomes. Switzerland as a dense country have little 

natural resources, which are needed for food production, in order to bring the balance of the city and 

environment. Switzerland has a demographic problem, less youth people in relation with old ones and 



  3rd International Conference on Business, Technology and Innovation 

108 
 

people in need for care. Basically, it's right that shrinking global population is controlled, so that‘s why 

we need new social concepts... “-D.Schwarz. 

People should understand their impact which they could have in this world, their only home, and they 

have to be informed because they are also responsible to take care for it. Public communication has an 

important role on building with these emerging trends and to make sustainable way of living more 

approachable and understandable for the people who are building their planet. These sustainable goals 

that we are developing could be achieved only by the support of committed, motivated and well-

informed people, so this is a matter of communication with people, 

however communicating effectively about this topic is a tough challenge. We need to consider not only 

what we communicate, but how to communicate it.  

A communication with public in form of exhibition on moving „The Environmental Train“ was 

organized in Algeria during 2002 - 2003. This exhibition was about raising the awareness of the public 

about environmental issues and national policy. The „gallery“ in a train carriage was travelling around 

the country five months by visiting 23 cities and being visited by millions of people. There were two 

topics in this exhibition: 1. To communicate environmental issues to the public such as: urban 

environment, biodiversity, industrial environment and environmental education and 2. To communicate 

new national policies about environmental issues, which was also introduced in the World Summit on 

Sustainable Development in Johannesburg, 2002. This way of communication led to the awareness of 

million people about environmental issues, 35 mayors signed environmental charters and 22 companies 

have officially committed to establishing an environmental management system for their operations. 

(UNEP 2005). 

 

3.2   Problems on communicating sustainability 

It is quite often said that every communication about sustainable living must be good and convincing 

for the people. But, communications which are badly organized and misplaced will, at least not worked 

by causing waste of money and waste of time; at worst they could easily have negative consequences. 

There are three common mistakes which are identified based on the research of UNEP 2005. 

Communicating without supporting policy. This issue tells that it‘s always easier to communicate 

with public in cooperation with national or local policy. If the communicators with public do have the 

support of certain institutions, they would be more effective on promoting sustainability to the public. 

„Public education and public policy should be consistent and support each other“. (Stevenson, G., 2003). 

Communicating without infrastructure. Communicating sustainability to the public can be successful 

in persuading them with new living concepts, but this opportunity will be wasted unless the 

infrastructure is there to help this communication. For example, there is not possible to motivate people 

recycle their rubbish if they don‘t have any easy and convenient access to recycling facilities. Different 

kind of people have different abilities to support sustainable way of living initiatives. Research shows 

that in the UK: „There are particular difficulties for low-income consumers who have fewer household 

recycling facilities, rely on landlords for housing repairs and , in some areas, have infrequent, unsafe 

public transport.“ (Stevenson, G., 2003). Relying on mainstream marketing for all answers.„Getting 

your message heard is not always easy; the competition is tough.  

It is estimated to more than 3000 marketing messages every day. (Public Relation in the Global 

Economy, 2001). Even if we get our target audience to hear or to see the message, how do we know 

that they have understand it, absorbed it, remember it and do the people have the ability to change their 

behavior based on that communication, when in the other side the studies shows that 80% of the evening 

TV viewers cannot name a brand or a product advertised in a programmed they have just seen. 

 

3.3   Objectives of communicating sustainability to the public 

Most communications campaigns have one or more of the following three objectives:  

1.Raise awareness: i.e. improves the people’s knowledge and make them aware about the issues of 

living sustainability. What we are really looking forward is public engagement in the process of living 

sustainable, which means that the main target is the change of their attitude and their behavior. 

2.Change attitudes: i.e. presents the way how people think about and feel about an issue. While attitude 

change could be a precursor to behavior change, it does not guarantee it. Attitude change does, however, 
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have an important role to play in preparing for new policy initiatives. It can help to ensure compliance 

with new legislation, such as for ex. the compulsory of living in houses with 20-30 m2/person.  

3.Change behavior: i.e. influence people‘s actions relating to an issue. This is where efforts should be 

concentrated if we are to reach our goals on sustainable way of living. However, it‘s a long-term 

approach, sometimes it takes an entire generation to come to this change. 

 

3.4   A plan to communicating sustainability to the public 

The best way to successfully start a communication for sustainability, is to created and draw a plan for 

communicating topics. It‘s not about creating huge investments to create this plan in national level, but 

it‘s also possible to start simply from designing a leaflet for it, which makes possible the communication 

of some methods and some basic princes of communicating sustainable way of living to the public. 

There are some basic notable stages when creating a communication plan about a topic, and those are: 

Understanding the situation, Audience research, Setting specific objectives, Deciding a strategic 

approach, Developing the message, Channels and Advertisement, Management and 

implementation, Measurement and evaluation. 

Understanding the situation is an initial research phase that gives us a better chance for success, this 

section is mainly used for bigger-scale communications with public. This means looking at Social, 

Environmental, Economic, Political and Technical issues that might affect the communication. National 

policy is important and also other approaches by other institutions could help to successfully 

communication with public. By communicating with people, we could also take some important results. 

Audience research is also an important part for communication, because it helps us to identify and to 

ensure that our message gets to the right people and they absorb and act on it. So we have to identify 

the people we want to talk to and priorities them, because there are possibilities that other people could 

influence other people too, e.g. mothers, fathers, bosses, etc. 

Setting specific objectives we make realistic objectives more obvious, e.g. „Cut household energy use 

by 5%“, rather than „Mitigate client change“. In this stage we have to decide which of the 

communicating method is more effective for the public, such as: raise awareness, change attitudes, or 

change behavior - or all three.  

These methods could help on making more precise and more understandable our plans for sustainable 

way of living for the public. 

Deciding on a strategic approach helps the communication to define what we want to achieve with it 

and which are our objectives. How can we approach a communication, by reviewing the context and 

objectives, or reviewing alternative approaches or reviewing budget? Communicating these approaches 

with smaller groups would help on valuable learning from these communications, i.e. communicating 

sustainability with stakeholders gives them a sense of „ownership“ and means they want to succeed to, 

so we benefit from their input.  

Developing the message could help on addressing the right needs that appeal to the public, and not 

overload them with too much information. There should be a central thread of message during the 

communication in order to be more focused. I the economic circumstance allow there could be also a 

consistent motto for the communication, because it could build an emotional relationship between 

people we communicate with. 

Channels and advertisement will have the impact on communicating the message to the public, but 

first we have to know in which way the public accept better the message, i.e. internet networks, media, 

written text or discussions. By being creative with these methods, we can also use social medias to 

promote our message of sustainability to the people. 

Management and implementation makes sure whether our communication with the public could 

succeed or fail, depending from the way of implementing it. It depends on who is leading this 

communication, and which are the other team members by defining their roles into the team too. The 

leader of this communication should be well-known in his sustainable projects which have already 

proven his theory before communicating it. 
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Measurement and evaluation shows the result of planed activities, whether the planned activities were 

well organized and transmitted to the public and whether the objectives were achieved. Measurement 

could be based on: 1. Process - what was communicated to the people, to how many people and how 

often? 2. Outcomes - which were the changes we made by communication in their awareness, attitude 

or behavior? 3. Impact - we find which is sustainable way to implement sustainable concepts for public. 

4 Projects about sustainable way of living in City of Bern - CH 

Oops...! The One-Planet Society, Bern 46°57‘3.89“N, 7°26‘19.09“E. There are over 7.4 billion 

inhabiting our planet, to serve all these people with food, energy and living space according to WWF it 

is necessary to cultivate 1.5 planets, which is not possible. The work of bringing new sustainable designs 

have taken place in City of Bern, capital city of Switzerland. There were economical disadvantages in 

the city because of absorbing many people from the agglomeration to transforming city districts. 

According to the field of sustainable architecture, these projects are done under the criteria of: identity, 

social, economic and environmental aspect, technical aspects, constructive ones, and self-sufficiency. 

These aspects translated into architectural work are treated in different scales, starting from urban scale 

down to details. Before starting the work, students have visited the city of Bern, in order to get informed 

from near with old city of Bern, it‘s identity and districts of the city where the interventions could 

possibly happen.  

 

 

 

 

 

 

 

 

 

 

 

 

Fig. 6. Situation plans and 3D model of the City Bern. Curator and photography: G.Asani 

Student works which are done along the „Track“ and „Crack“, were developed based on sustainable 

concepts. These sustainable concepts were not only economic, social and environmental ones, but there 

were many other analysis done in term of using residual spaces of the city, in terms of urban scale they 

were organizing and connecting districts of the city, sometimes there was mentioned „creating social 

bridges“ in the city, because connection was considered as a weakness of the city Bern, and that‘s why 

we will notice that every project is connecting spaces, areas and districts which still are not connected. 

A very important aspect of these sustainable designs is density, which means that by organizing and 

connecting residual spaces of the city, they bring density in the city too. „Factor 4“ was the goal of all 

these projects for density, which means that we have to bring 4 times more a living area compared with 

area covered ground floor plan of the building. This aspect raises the growth potential of the city for 

next years, and still allows a normal development of social life. Sustainable designs which are done for 

the city of Bern have always been started from calculation of ecological footprint. This helps on 

identifying the weak point of environmental impact, which later is as a starting point for every design. 

Higher footprints are mainly closed from: 1. Mobility, 2. Food, and 3. Goods.  

Mobility is a matter of transport, nowadays transportation is making a huge environmental impact, and 

the task comes: how can we reduce mobility with architectural intervention. Food and goods are also 

important factors for environmental impact, and the task was: how can we make a better organization 

of a city, in order to save the productive land and use the local food and local resources, in order reduce 

footprint. 
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4.1   Students strategies for sustainable projects  

Gafur Asani - Densification of residual industrial areas by using surrounding green areas as a potential 

for bringing biodiversity to new urban settlements, could be a new step forward to build sustainability 

in a city.  

Rodrigo Alba Krasovsky - A way to concentrate people in the city is to take advantage of the areas 

that are already delimited or confined and that in most cases are forgotten spaces, without identity. 

Steffano Schiavon - Humanity as adaptable in our evolution as a specie and it's ability has allowed us 

to conquer the nature, and now we should bring back the nature as it was. 

Natalija Stankovic - Entrances of the city, densification of the unnecessary indrustrial areas and 

connection between the districts, as a sustainable aspects to bring sustainable projects for the future of 

a city.  

Dimitry Palamarchuk - Densification of the areas which are unused spaces around industrial areas 

leading to avenue towards the main train station. 

Christian Necher - Sustainability by creating new community through integration of the time and space 

in given site conditions. 

Berat Sezer& Murat Sevgi - The idea of bringing density is about strengthening the front part of the 

streets with new housing and government offices. 

Thomas Moosbrugger - Creating new communities that take advantage of reduced private spaces and 

common highlights. 

Martin Horvat - Integrating all stages of life cycle into the urban life as sustainable development. 

Cristina Amman - Densification within the strong existing urban tissue strengthening the front of the 

boulevard.  

Jiahong Li - Connecting insolated industrial areas with infrastructure activating bad areas laying 

foundation for future densification.  

 

4.2   Communicating with exhibition 

Exhibition as method of communication form with public, gives the possibility to show and 

communicate sustainable design works to the public. Architectural exhibition was open a week long for 

the visitors. The idea of organizing this exhibition was about communicating new sustainable way of 

living for inhabitants, within their city, but with some interventions made in residual spaces of the city, 

and also by creating „social bridges“ by connecting different districts of the city Bern with each other. 

These interventions were represented from up-mentioned student’s works, by presenting them in a 

printed form to the public, and were placed on the tables, which make a better communication between 

the projects and visitors; they could sit and analyze the projects in order to better understand sustainable 

projects. A part of this exhibition was the model of the city Bern, followed with other student’s models. 

This way of communications with public, makes more visible and understandable the interventions into 

the city. During the exhibition was also organized a public presentation about sustainability, which was 

a good possibility for visitors to better understand the concept of living sustainable.  

Advertisement as a part of communicating sustainability was also used for this exhibition, to invite 

public for this exhibition. This advertisement was made in a written form and electronically ones. For 

better communicating sustainable way of living we exhibited also researches we did in the studio about 

living sustainable. 

Exhibition remains one of the most important way of communicating sustainability to the public, 

because instead of exhibiting works, it gives also a possibility to communicate about those works and 

motivate people to accept sustainability as a life quality. 

 

4.3   Public presentation about sustainable architecture 

Public presentations have an important role in spreading or communicating the information to the 

public. In order to successfully transmit a message to the public and change their behavior or make them 
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aware about a certain topic, public presentations must be there. The intention of public presentation is 

not only about informing the public, or communicate a information, but it‘s goal is also about changing 

the emotions of listeners, and then make them act or react for that issue. Communicators should be 

professionals in their professional skills and in their oratorical skills, in order to achieve the goal of 

communication.  

During the architectural exhibition held in city Bern, in order to better communicate sustainable way of 

living, there were also organized public presentation. This presentation was leaded from, city planner 

of Bern, Mark WerrenDipl.Arch.ETH/SIA,  

from professor of sustainable architecture Dietrich Schwarz Dipl.Arch.ETH/SIA, and from city planner 

of Bern Jenaette Beck Dipl.Arch.ETH.During these presentations public has the opportunity to hear 

from the city planners about the problems of city Bern, in term of city growth, culture, identity and left 

over spaces, and then from the presentation part of sustainable architecture, they had the opportunity to 

hear about sustainable concepts which are already done.  

Professor Dietrich Schwarz presents a further point of view for sustainability, which means a division 

of our existence/reality in three physical units, mass/energy, space and time. People are transforming 

endlessly the matter in the space-time continuum. This needs Energy. For architects and planners this 

means, they have to be efficient with matter and energy, economic with built space, but realized 

buildings should be more durable / long-lasting as they are today. As a part of this presentation were 

also student works explained in form of presentation, in order to clarify their sustainable concepts and 

make more understandable for the visitors. These sustainable concepts are based in terms of social, 

energy, material, costs and maintenance, identity and environmental impact.  

Presentation as a mean of communicating sustainability is also an important part for informing public 

with new sustainable concepts, because during these presentations there is a possibility to have a direct 

interaction with public, which makes even stronger the communication with them. 

 

 

 

 

 

 

 

 

 

Fig. 7. Visual communication with public. Photography: G.Asani 

4.4   Promotion of sustainability to the public 

In order to better advertise or communicate sustainable way of living to the public, promotion of these 

concepts is more than necessary. These promotions could create a picture of sustainable way of living 

in minds of the people, and make them sensible to act for it. In order to be a successful advertisement 

for sustainability, there are some conditions to be fulfilled such as: presenting the information to the 

public in a professional way in order to be convincing, to present sustainability as a demand of humanity 

to save their lives and next generations too, and differentiating sustainability as the only way of living 

for the future. Elaborating precisely these conditions, would lead to a successful advertisement of 

sustainable way of living to the public. 

Advertisement of sustainable architectural exhibition held in Bern, was also organized in some levels, 

such as: printed flyers, posters, internet web-pages of Kornhausforum, University of Liechtenstein, 

social networks, and local newspaper. Advertisements of the sustainable way of living were also 

happening inside the spaces of the exhibiting area with research books, and semester books. The 

research book was done from students; there were researched different examples around the world as 

possible sustainable way of living and semester book as with student works too 

Depending on the budget, quality of advertisement has a special importance for communicating a topic 

to the people. Advertisement remains also one of the most important ways of promoting new sustainable 

way of living to the public. 
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4.5   Questionnaires and interviews  

In order to measuring and evaluating the exhibition, which was organized as a process of 

communicating sustainability to the public, there were prepared questionnaires for visitors. There were 

36 questionnaires filled from the visitors of this exhibition. These questionnaires were prepared in 

German Language, in order to be more understandable for the citizens of Bern.  

These questionnaires were organized with four questions such as: 1. How did you hear about this 

exhibition? 2. Which was the best way of presentations to understand the exhibition/topic? 3. Which 

was the basic idea of sustainable design? 4. Where do you see the sustainability to the exhibited designs? 

From question number one we wanted to measure which of the advertisement way were more effective 

to promote this exhibition, and invite visitors too, and the results show us that social medias together 

with internet networks have an important role today. With the second question we wanted to see which 

was the best practical way to understand the communication of sustainable designs, and based on 

questionnaire, majority said that presentations are very helpful to clarify the concepts, rather than 

looking only the plans. Answering the third question, majority said that, basic sustainable concepts that 

they easily understand were sustainability based on mobility, food and goods. Question four identifies 

the sustainable approaches of the projects based on visitors evaluation, and majority say that, sustainable 

material, the use of left over spaces and density of the city are important sustainable aspects, that they 

have seen in the exhibition. In this questionnaire there are also some other additional dates required to 

be fulfilled from visitors, such as name, surname, age and profession. These data makes possible to see 

professions of visitors, their ages, and their places where do they come from. From these incomes we 

could say that visitors were of middle ages, and mainly professionals were visiting it. 

Questionnaires as a working method, remains very important in measuring and evaluating a certain 

topic, in our case it helps on improving weak communication points in order to successfully 

communicate new sustainable way of living to public. 

 

5 Discussion of results and Interview 

Discussing results of communicating sustainability to the public convince us that communication with 

public is a complex work in terms of organizing the whole process. This whole process needs different 

conditions to be fulfilled in order to be successfully completed. These conditions should be such as: 

economical ones - whether we have enough budget for a communication process to the public, which 

also have an impact on the growth of the campaign, professional resources - in terms of having 

professionals for communication with public and professionals for sustainability, to be more convincing 

in the minds of public, national and local policy - has also an important place in supporting 

communications of sustainable way of living to the public, otherwise this process would face different 

problems and easily could fail. But, there are also practices around the world that communication itself 

was very important process to bringing changers to the public, in terms of environmental aspects, 

economic and social aspect. So, for the future communications to the public will still remain key factors 

to convincing public and bringing changes in society. Organizing exhibition as a way of communicating 

sustainability to the public was reflected successful, in terms of gathering people and promote them 

sustainable concepts. This event has special importance for the public, because they had the possibility 

to see sustainable concepts from near, to „touch“ them, and also hear the presentations about them. 

Exhibition was also as a meeting point for the people who want the change and are curious for it. In this 

exhibition people saw but also discussed about these sustainable concepts, actually exhibition created 

discussions about living sustainable, and this is a step forward to sensibilisating people to act. 

6 Conclusion  

Communicating sustainable way of living to the public/common people will be the topic for the future. 

The number of megacities in our planet is growing, and the awareness about sustainable way of living 
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should be changed in minds of the people. Today we consume more than yesterday, have less productive 

land than before, because of population growth and the need of „to build“. This approach is not about 

changing the size of the planet, but it‘s about changing people‘s approach to the resources that offers 

our planet.  

By communicating these resources to the people and demonstrating them with different sustainable 

designs we come to a point where people understand that living sustainable is possible without affecting 

their life quality. This communication today is possible more than ever before, by using smart 

technological devices for communication which helps global coverage within a few seconds.  

The need for communicating sustainability has started decades ago when noticed global warming, and 

now the need for communication is getting even bigger. There are some communications about 

sustainability in form of summits, agreements, protocols organized in global and national levels, but 

integrating public/common people in this process is the key. The awareness of common people would 

have the right effect, because they will help national and global policies in approving the right decisions 

about sustainability, and this would have a huge impact in reducing global ecological footprint.  

In order to successfully communicate sustainability to the public, we have to know and understand 

first what motivates the public and how should we talk to them. There are some motivating points that 

we should follow: 1. They want to know what is going on, they hate to be disorientated or confused, 2. 

They prefer to acquiring information at their own pace and answering their own questions and 3. They 

want to have a role in this process, they don‘t participate if they feel incompetent or helpless. These 

communications need to be inspiring in order to participate in this process. Some important subjects 

need to be mentioned when communicating sustainability, such as: health, wealth, jobs, environment 

and life quality. 

When making a plan for communicating sustainable way of living to the public, we have to go through 

some stages which helps this communication and makes it more convincing. We have to understand the 

place in terms of culture and identity, and the public in terms of ages, professionals, genders, etc. to 

whom we are communicating to. We have to show the public clear objectives we want to achieve with, 

whether we want to make them aware, or change their behavior on their way of living, and this part is 

possible by organizing exhibitions with the sustainable projects done for that place, also discussing with 

public and public presentations do help the people to really understand from the near concepts of 

sustainable way of living.  

Approaches in communicating with public are important, in order to making them clear the strategies 

for taking the change initiative. Also promotions of this whole process would lead this communication 

to a wider public. The leader of this whole communication process should be media-friendly and 

trustworthy, as well as expert, legitimate figure, in order to be convincing with their speeches. 

Teamwork in organizing this whole process and clearly defining competences for team members are 

necessary. 

Today, environmental changes over the globe surprises us very often with different unpredictable 

reactions, such as, raise of temperatures, higher water levels, etc., also human made reactions, such as, 

wars for natural resources tells us that we have to reduce our demands, in order to have the stability in 

our planet, and communicating sustainability to the people would clearly have the right impact to it. 
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Abstract. Architectural form is often used but less frequently defined. Architectural form is an inclusive 

term that refers primarily to a building’s   external outline or shape, and to a lesser degree references 

its internal organization and unifying principles. Shape encompasses various visual and relational 

properties; namely size, color and texture, position, orientation and visual inertia. Form is therefore 

generally and primarily understood as the shape or three dimensional massing, but also encompasses 

additional architectural aspects including structural configuration and form, in so far as they may 

organize and unify an architectural design. 

 

Keywords: structure, shell, design practice, form, catenary, fabric 
 

 

1 Introduction 
 

In this paper we consider three structural systems that typically exemplify a synthesis between 

architectural and structural form. In these cases structure defines architectural form and often functions, 

at least partially, as the building envelope. The order in which the structural systems are discussed begins 

with shell structures that of all structural systems most closely integrate the two forms. The two other 

remaining systems follow a progression from curved to more planar forms. [1], [2], [15]. 

 

 

2  Shell, Fabric and Catenary Structures 

 
2.1 Shell Structures 

 

In the wide range of building structures shell structures achieve the most pure synthesis of architectural 

and structural forms. Also known as ‘surface structures’, shells resist and transfer loads within their 

minimal thicknesses. They rely upon their three-dimensional curved geometry [3],[4],[5]and correct 

orientation and placement of supports for their adequate structural performance. When constructed from 

reinforced concrete, many shells, reveal smooth curved surfaces inside and out, much like those of a 

hen’s egg [7]. Shells unify architectural and structural form as they spring from their foundations and 

continuously curve over to envelop interior space (Fig. 2.1). At the Palazzetto dello Sport, Rome, the 

shell surface does not meet the foundations directly but ends at the eaves level where inclined struts 

resist the outward thrusts (Fig. 2.2). This shell also defines the roof form, functioning simultaneously 

as structure and enclosure. Its interior surfaces are ribbed (Fig. 2.3). Interlacing ribs that evidence its 

precast concrete formwork segments both increase shell stability and achieve a much admired structural 

texture. [6] 
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Fig. 2.1 Interior of a concrete shell structure. 

 

    

 

 

 

 

 

 

 

 

 

 

 

 

 

Fig. 2.2 Palazzetto dello Sport, Rome, Italy, Pier Luigi Nervi with A Vitellozzi, 1957 

 

 

 Shell structures can also be constructed from linear steel or timber members, as in the cases of geodesic 

or other braced domes. Although in these cases the many short structural members shape a faceted 

structural surface which must then be clad, structure nonetheless defines architectural form. The huge 

greenhouses of the Eden Project, Cornwall, are such examples (Fig. 2.4). Hexagons, a geometrical 

pattern found in many naturally occurring structures, are the building blocks of these shells, or biomes 

as they are called. Due to the long spans of up to 124 m, the outer primary hexagonal steel structure is 

supplemented by a secondary inner layer of tension rods (Fig. 2.5). By increasing structural depths the 

diameters of the main hexagon tubes could be more than halved to less than 200 mm, considerably 

improving their overall transparency. The biomes demonstrate the degree of synthesis of forms possible 

with shell structures. Although in this project structure acts as building skin in a very minor way, it 

defines an organic architectural form whilst achieving rational, economic and transparent construction.  

 

 
 

Fig. 2.3 Interior ribbed surface of the shell. 
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Fig. 2.4 Eden Project, Cornwall, England, Nicholas Grimshaw & Partners, 2001. A cluster of 

interlinked biomes. 
 

 
 

Fig. 2.5 Biome interior structure consisting of outer primary hexagons and an inner layer of braced 

rods. 
 

2.2 Fabric Structures 

 

Fabric or membrane structures represent another type of surface structure. These structures, where 

tensioned fabric initially resists self weight and other loads, also rely upon their three-dimensional 

curvatures for structural adequacy. Fabric form, thickness and strength must match the expected loads, 

and all surfaces must be stretched taut to prevent the fabric flapping during high winds [8], [9], [10]. 

Like shell structures, there is no distinction between the architectural and the structural forms. Fabric 

structures, however, require additional and separate compression members to create high-points over 

which the fabric can be stretched. Arches, with their curved forms, are well suited and aesthetically the 

most sympathetic to the curving fabric geometry, but masts, flying struts and cables which are more 

common, introduce dissimilar geometric forms and materiality. Their linearity, density and solidity 

contrast with the flowing double-curved, light-weight and translucent fabric surfaces, and can 

sometimes visually disturb the fabric’s overall softness of form. 

At the Stellingen Ice Skating Rink and Velodrome, Hamburg, four masts that project through the fabric 

and connect to it by tension cables provide the primary means of compression support (Fig. 2.6). Eight 

flying struts provide additional high points. From interior cables tensioned between the four outermost 

masts they thrust upward into the fabric to increase its curvature and improve its structural performance. 

The building interior illustrates clearly the different architectural qualities of the fabric and its linear 

supporting structure – masts, flying struts and interior steel cables (Fig. 2.7). 
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Fig. 2.6 Stellingen Ice Skating Rink and Velodrome, Hamburg,Germany, Silcher, Werner Partners, 1996. Overall 

form. 

 

 
 

 

Fig. 2.7 Contrasting architectural qualities of fabric surface and interior structural elements. 

2.3   Catenary Structures 

Catenary structures, like fabric structures, transfer loads to their supports through tension. The simplest 

example of a catenary is a draped cable spanning between two high points. Catenaries that support roofs 

are usually designed so that the roof self-weight exceeds the wind suction or uplift pressures that would 

otherwise cause excessive vertical movement. Reinforced concrete is sometimes chosen as a catenary 

material for this reason. The concrete encases the tension steel protectively and provides the exterior 

and interior surfaces. Lighter catenary systems are possible provided that wind uplift is overcome with 

ballast or a separate tie-down system. Catenary tension members are usually distinct from the cladding 

and exposed within or outside the building envelope. The Portuguese Pavilion canopy, Lisbon, and Hall 

26 of the Trade Fair, Hanover, illustrate these two approaches [13]. 

 

At the southern end of the Portuguese Pavilion, built for Expo ’98, a ceremonial plaza 65 m long by 58 

m wide is sheltered by a 200 mm thick reinforced concrete catenary slab. It has been variously described 

as a ‘veil’ or ‘tent’ on account of its remarkable slimness and draped form (Fig. 2.8).  
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Fig. 2.8 Portuguese Pavilion, Lisbon, Portugal, Alvaro Siza, 1998.The canopy drapes between two 

porticoes. 

 

Two porticoes, one at each end, act as massive end-blocks to resist the catenary tension. Within each 

portico, nine parallel walls or buttresses resist the large inwards pull from the hanging slab. Its simplicity 

of detailing carries through to the design of the porticoes which are not at all expressive of their 

important structural roles. Their simple orthogonality would have been compromised if the common 

procedure of tapering buttress walls in acknowledgement of the reduction of their bending moments 

with height had been undertaken [14]. The piers of the Dulles International Airport Terminal, 

Washington, DC, illustrate the usual approach. Their tapering as well as their inclination express the 

strain of supporting a heavy reinforced concrete roof [11], [12] (Fig. 2.9). 

 

 
 

Fig. 2.9 Dulles International Airport, Washington, DC, USA,Saarinen (Eero) and Associates, 1962. Inclined 

piers support the catenary slab. 

3   Conclusions 

In order to discuss the relationships between architectural and structural form an understanding of the 

term architectural form is intentionally narrowly defined as the massing or the enveloping form. The 

reality of most architectural design practice is that structure rarely generates architectural form, but 

rather responds to it in a way that meets the programme and ideally is consistent with design concepts. 

Selected buildings illustrate three categories of relationship between architectural and structural form. 

No one category or attitude to the relationship between forms is inherently preferable to another. The 

examples provided merely hint at the breadth of potential similarity or diversity of forms that can lead 

to exemplary architecture. 
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Abstract.  In this paper we have analyzed the Ash deriving from the residue of burnt coal in Kosovo Power Plants, 

especially in Power Plant "Kosova B". Given the large amount of Ash deriving from the combustion of coal and 

which is left as residue (redundancy), it was considered as necessary to carry out a study about the impact of  Fly 

Ash in the reduction of Concrete production cost, but always having in mind to preserve the quality of concrete.                       

The study is undertaken in accordance with the requirements of European standards. European Standard SK EN 

206-1, EN 450-1 and EN 450-2.          The Fly Ash is used as a supplementary of cement material in the production 

of concrete from Portland cement. As such, it had the impact of reducing the amount of cement used for a 

significant percentage. In addition to having an impact in cost reduction, the use of Fly Ash will also have an 

impact on the preservation of environment in two ways: one, by removing the ash from the landfills, because due 

to winds the ash is spread into the environment; and, two, it will contribute to reducing CO2 emissions from the 

production of cement. 

 

Keywords: Fly ash, Portland Cement, Concrete, Economy, Environment,etc.. 

1   Introduction 

Fly ash is pozzolanic material and it improving the properties of concrete like compressive strength and 

Durability.  

The results of study by Joshi et al (1994), indicated that with fly ash replacement level up to 50% by 

cement weight, concrete with 28 days strength ranging from 40 to 60 MPa and with adequate durability 

can be produced with cost saving of 16% by 50% replacement level. 

The study examines the potential of fly ash as cement replacement in concrete. The objectives are to 

reduce the amount of ordinary Portland cement needed in building construction so as to achieve 

economic construction and sustainable development through the preservation of the environment. 

In Kosovo most of the electrical energy , 97%, is produced by burning coal and only 3% is Hydroelectric 

[6]. All stored and grace of planned generation facility is not being used as ingredient in making concrete 

to reduce the use of Portland cement in concrete production. 

Fly ash is classified in two classes: Class F and Class C.  

For Class F: SiO2+Al2O3+Fe2O3≥70% and for Class C:  SiO2+Al2O3+Fe2O3≥50%. 

Fly ash concrete has also been praised for its environmental benefits as a “green” building material—

putting to use an energy production byproduct that reduces the demand for carbon-intensive portland 

cement and requires less water in the hydration process [9]. 

2   Coal fly ash in Kosova 

In Kosovo most of the electrical energy , 97%, is produced by burning coal and only 3% is Hydroelectric 

[6] because in Kosova the current electricity production is based on coal burning Power Plants "Kosova 

A" (with blocks A1, A2, A3, A4, A5) and "Kosova B" (with blocks B1, B2). 
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Figure 1. Power Plant Kosova A            Figure 2. Power Plant Kosova B 

 

 
Figure 3. Landfills of ash [10] 

 

 Fly ash production during the period 2005-2008 by power plant “Kosova A” and “Kosova B” 

[10]. 

 

Table 1. Quantities of ash as product of the work in power plants of Kosova 

Div. of 

generation 

     Year 

 

Unit 

 

2005 

 

2006 

 

2007 

 

2008 

Power 

plant Kosova 

A 

t/y 232618.7 321577 438272.32 376179 

t/MW 0.293 0.3109 0.315 0.27 

Power 

plant Kosova 

B 

t/y 820362.7 726559.4 723183.10 784992 

t/MW 0.232 0.227 0.219 0.21 

Sum (A+B ) t/y 1052981.4 1048136.4 1161455.42 1161171 

t/MW 0.2409 0.24241 0.267 0.24 

 

The total amount of ash is about 40 million tons, in both landfills [10]. 
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3   The use of fly ash in concrete 

Fly ash has been used for many decades in concrete. Today, regulations and standards exist for the use 

of fly ash in concrete.  

European standard for Fly Ash, EN 450-1, EN 450-2 and for concrete EN 206-1.  

Fly ash can partly replace Portland cement in concrete. 

The maximum amount of fly ash [1]: 

 

    𝑓𝑙𝑦 𝑎𝑠ℎ/𝑐𝑒𝑚𝑒𝑛𝑡 ≤ 0,33 𝑏𝑦 𝑚𝑎𝑠𝑠 

 

Ratio w/c takes a new form (1) [1], [2]: 
𝑤

(𝑐 + 𝑘 ∙ 𝑓𝑎)
                                                                                  … (1) 

where: 

w – water 

c  – Portland cement 

k  – coefficient. 

fa – fly ash 

 

The value of the coefficient k depends of cement, CEM I [3]: 

 

 CEM I 32,5   k=0,2 

 CEM I 42,5 and higher  k=0,4 

4   Effects of fly ash on the properties of fresh concrete 

Fly ash is a pozzolanic material and fly ash has lower unit weight than Portland cement. 

Benefits of using fly ash in fresh concrete include: workability, bleding, air content, setting time, 

pumpability, finishability. 

5   Impact of Fly Ash on Concrete production cost Effects 

In the tables and diagrams, is presented production cost of concrete without fly ash and with different 

amounts of fly ash. Prices for concrete components are taken from the actual market. 

 

 

Table 2. Mix 1 and Cost 

Mix 1 [kg/m3] Price € Sum € 

        

Aggregate 1768 0.01 17.68 

Portland cement CEM I 52.5 300 0.1 30 

Water: Potable water  200 0.00045 0.09 

Fly Ash: TPP "Kosova B" 0 0.0018 0 

Aditiv 1.5 2 3 

  Cost  € 50.770 

 

   

  Table 3. Mix 2 and Cost 
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Mix 2 [kg/m3] Price € Sum € 

        

Aggregate 1804 0.01 18.04 

Portland cement CEM I 52.5 280 0.1 28 

Water: Potable water  220 0.00045 0.099 

Fly Ash: TPP "Kosova B" 84 0.0018 0.1512 

Aditiv 1.8 2 3.6 

  Cost  € 49.890 

 

Table 4. Mix 3 and Cost 

Mix 3 [kg/m3] Price € Sum € 

        

Aggregate 1830 0.01 18.3 

Portland cement CEM I 

52.5 

260 0.1 26 

Water: Potable water  200 0.00045 0.09 

Fly Ash: TPP "Kosova B" 78 0.0018 0.1404 

Aditiv 2 2 4 

  Cost  € 48.530 

 

  Table 5. Mix 4 and Cost 

Mix 4 [kg/m3] Price € Sum € 

        

Aggregate 1872 0.01 18.72 

Portland cement CEM I 52.5 225 0.1 22.5 

Water: Potable water  200 0.00045 0.09 

Fly Ash: TPP "Kosova B" 75 0.0018 0.135 

Aditiv 2 2 4 

  Cost  € 45.445 

 

Table 6. Mix 5 and Cost 

Mix 5 [kg/m3] Price € Sum € 

        

Aggregate 1864 0.01 18.64 

Portland cement CEM I 52.5 200 0.1 20 

Water: Potable water  225 0.00045 0.10125 

Fly Ash: TPP "Kosova B" 60 0.0018 0.108 

Aditiv 1.3 2 2.6 

  Cost  € 41.449 
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Table 7. Cost for mixtures  

Mix 

Design 

Total 

€ 

    

Mix 1 50.770 

Mix 2 49.890 

Mix 3 48.530 

Mix 4 45.445 

Mix 5 41.449 

 

 

 
 

Table 8. Cost for 50000m3 production concrete per year 

Mix Design Cost/m3 m3 Total € 

        

Mix 1 50.770 50000 2538500 

Mix 2 49.890 50000 2494510 

Mix 3 48.530 50000 2426520 

Mix 4 45.445 50000 2272250 

Mix 5 41.449 50000 2072463 

 
 

 

Table 9. Impact of Fly Ash 

Mix 1 Mix 2 Mix 3 Mix 4 Mix 5

Series1 50.770 49.890 48.530 45.445 41.449
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Mix Design Cost/m3 m3 Total € 

        

Mix 5 41.449 50000 2072463 

Mix 4 45.445 50000 2272250 

Mix 3 48.530 50000 2426520 

Mix 2 49.890 50000 2494510 

Mix 1 50.770 50000 2538500 

 

 

 
 

Table 10. Estimated cost savings 

Minus Mix 1 

C=300kg/m3 

Fly Ash=0 

Mix 2 

C=280kg/m3 

Fly 

Ash=84kg/m3 

Mix 3 

C=260kg/m3 

Fly 

Ash=78kg/m3 

Mix 4 

C=225kg/m3 

Fly 

Ash=75kg/m3 

Mix 5 

C=200kg/m3 

Fly 

Ash=60kg/m3 

Mix 1 0 43990 111980 266250 466038 

Mix 2   0 67990 222260 422048 

Mix 3     0 154270 354058 

Mix 4       0 199788 

Mix 5         0 

 

 

Table 111. Estimated Cost Savings to State DOTs of Using Fly Ash (FA) Concrete 

                  ($ Millions) 

State  Percentage 

of concrete 

that 

includes 

fly ash 

Total value of 

concrete 

products, 

2005 to 2010 

Total value 

of bids, 

2005 to 

2010 

Estimated 

cost savings 

from using 

fly ash in 

concrete 

Total 

estimated 

value of bid 

tabs without 
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fly ash, 2005 

to 2010  

      

California 100% $3,266.60  $16,871.00  $555.30  $17,426.30  

. . . . . . 

Florida 95% $983.90  $10,300.60  $158.90  $10,459.50  

. 

. 

. 

. 

. 

. 

. 

. 

. 

. 

. 

. 

. 

. 

. 

. 

. 

. 

New York  70% $682.90  $8,164.20  $81.30  $8,245.50  

. 

. 

. 

. 

. 

. 

. 

. 

. 

. 

. 

. 

. 

. 

. 

. 

. 

. 

Total   $15,778.40  $107,675.60  $2,319.50  $109,995.10  
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Abstract. Scientifically there are no more doubts about the impact of humans on global warming. The 

raise of earth temperature causes environmentally related problems. Evidences show the most 

influencing GHG is CO2. Many human activities release this GHG as a byproduct. Generally, the two 

industries contributing to this are the energy production and construction.  The GWhrs of Kosovo 

energy, (in 2013, 5864 GWh) emit kilotons of CO2. The emission of CO2 in 2013 was 7896.0 kton, i.e. 

1.3t/MWh.  On the other side, the concrete industry, the second most used material, which uses cement 

contributes with other tons of GHG, almost each ton of cement contributes with one tone of CO2 

emission. The other negative impact of energy sector is production of combustion byproducts. The 

interest of this study is the residue in the form of ash- Fly ash, which in terms of production is around 

1 Mt annually.  In 2013 Fly ash generation was 1.5 Mt. This is the physical threat to environment. The 

aim of this study is the mitigation of CO2 emissions in Kosovo.  It is used worldwide, and we cannot 

be an exception. The chemically tested Fly ash is added to concrete as cement substitute and the test 

results showed to positively approve its use. So, each one kg of cement substitution with fly ash is the 

one kilogram less CO2 in the atmosphere. Our physical and mechanical tests results showed that our 

concrete “absorbs” tons of CO2, being so friendly to environment, being friendly to people. This is a 

good track of Kosovo to comply with EU targets on reduction of GHG. The historians, as the named 

ages: “the stone age”, “the bronze age”, “the iron age”, they must name our millennium: “the concrete 

age”.  

Keywords: Kosovo, Fly ash, GHG, Green Concrete, Sustainability. 

1 Introduction 

Concrete is the second most used material after the water [1] [2]. It is a mixture of aggregates, water, 

cement and admixtures. In an approximation for a mix design of a normal concrete mixture around 300 

kg cement is needed for one cubic meter of concrete, i.e. around 12.5 % by weight of concrete. All over 

the world there are produced more than 2Bt of cement annually. The increase of world’s concrete 

consumption emerges the need to increase the cement production. Statistics showed that world 

production of concrete grew permanently. Considering 1994 as referent year with a world total cement 

production around 1.370 billion tons in 1994, in 2006 the cement production was 2.55 billion tons, in 

2013 4.0 billion tons. The approximate calculation, in global scale, shows that production equals 555 

kilograms per inhabitant annually [3]. If R. of Kosovo was not an exception, the cement production for 

each Kosovar would be the same summing the 1Mt of cement production or better said consumed 

annually.  

Fly ash is a residue from lignite combustion in thermal power plants. The Kosovo abundance with 

lignite deposits around 14 Bt, ranking our country third in Europe for lignite resources [4], and having 

no other effective alternative of electrical energy production, this has oriented the sustainable energy 

production of Kosovo towards the use of fossil fuel, i.e. conversion of lignite energy to electrical one.  

That is the benefit of it. On the other side, this combustion, apart from gaseous emissions produces huge 

amount of particulate waste in the form of ash: bottom and fly ash. Expressed in percentage of the total 

ash, around 20% is bottom ash and 80% is fly ash which rises with flue gases. The fly ash is captured 

by ESP and it is discharged, together with bottom ash as hard waste. The quantity of ash depends on 

quantity of lignite combustion in the electricity production process. Over the years, the energy demands 
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have increased the lignite consumption; the electivity production consumes around 7-8 Mt lignite 

annually. The combustion of this lignite, apart from bottom ash, produces 1Mt of fly ash annually. In 

2003 the electricity generation was 3272 GWh, lignite consumption was 5.64 Mt, and fly ash production 

was 0.9024 Mt. In 2013 the electricity generation was 5864 GWh, lignite consumption 9.38 Mt and fly 

ash production 1.5008 Mt [4], [5].  
CO2 is a green house gas. It traps heat just like in a greenhouse and in this way enables the earth 

temperature to be around 15 Celsius degrees. Otherwise without green house effect the earth’s 

temperature would be   very low, minus 19 Celsius degrees. There are other GHG such as methane, 

water vapor, nitrous oxide (N2O). The effect of water vapor as GHG, 65% contribution, is greater than 

CO2 with 32% contribution, but the levels of H2O in atmosphere didn’t change, or in our case, it can be 

said that it is not affected by human activities. If we refer to data about CO2, there is an increase of it by 

25%, 280 ppm two centuries before. The increase of CO2 was first declared in 1958, and the result 

showed 315 ppm.  That was a matter of concern with 350 ppm in 1990. On the global scale, the amount 

of CO2 in the atmosphere reached 396.0 parts per million in 2013. At the current rate of increase, the 

global annual average CO2 concentration is set to cross the symbolic 400 ppm threshold in 2015 or 2016 

[6].This is an indicator that the level of CO2 is increasing and the earth’s temperature consequently. 

Knowing that approximately 5% of earth’s CO2 is emitted from cement industry production, it is the 

aim of this study to mitigate the CO2 emissions from cement industry in the case of R. of Kosovo as 

part of global activities in cutting the carbon dioxide levels [7].  

2 Mitigation of Carbon Dioxide Emissions from Concrete Production by 

Substituting Cement with a Scientifically Reasonable Quantity of Fly Ash 

2.1 Cement production and Carbon Dioxide Emission  

Cement is the basic material in concrete industry. The latest increase in construction industry demands 

greater cement consumption. The Cement production industry consequently contributes with 5% of 

global carbon dioxide emissions. On average, each year, three tons of concrete are consumed by every 

person on the planet,  i.e. if we assume a 300 kg cement for 1 meter cube of concrete, it comes that 

around 500 kg cement is consumed by each earth’s  inhabitant [8].   

The technological process of cement production requires high amount of energy, which can be in the 

form of thermal or electrical. A modern cement production factory consumes around 110–120kWh 

electrical energy per ton of cement [9]. In the case of Kosovo Power Plant, the specific emission of 

carbon dioxide is around 1.3t CO2/MWh. The calculation of indirect CO2 emission from electrical 

energy consumed in cement production is 0.0013 tons of CO2 per KWh. This shows that per each ton 

of cement, only from the consumption of electrical energy the CO2 emission is around 0.15 tCO2/t 

cement [5].  

Other indirect carbon dioxide emission is from the thermal process required for heating the rotary kiln 

where the high temperature is required to perform the calcination process.  The heat is provided by 

burning fossil fuel. It is known that the basic raw material for cement production is limestone CaCO3. 

The heat, typically between 850 deg C and 1340 deg C enables the endoterthmic decomposition reaction 

of CaCO3 into CaO and CO2. This endothermic reaction requires 3160 MJ for producing. In the case of 

cement factory in R. of Kosovo the fuel for heating up the kiln is petcoke. For the reaction of calcinations 

there are required around 755 Mcal which in MJ is 3161MJ [10]. Each MJ of heat from petcoke emits 

97g CO2 [10]. Thus, the petcoke combustion emits 0.306 t of CO2 per one ton of lime. The total of these 

two indirect CO2 emission is around 0.5 t CO2/t of lime, i.e. almost for one ton cement only from these 

two processes is half ton CO2 emitted in the air [11]. 

The increase of concrete demand in construction sector consequently leads to increase of cement 

production demand. The more cement produced the mores carbon dioxide emitted in the atmosphere 

and this GHG affects negatively the global warming. If not a total replacement of cement, a measure of 

mitigating its adverse effect could be possible.  
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2.2 Fly Ash- the Particulate Waste from Energy Production Process as Substituent of Cement in 

Concrete industry 

In terms of percentage more than 97% of electrical energy in Kosovo is generated from thermal power 

stations which use the lignite as fossil fuel. The impossible process of converting the total energy of 

lignite into electrical energy produces numerous other combustion byproducts. Many of them are 

emitted through the stack in the atmosphere. One other combustion byproduct is the ash. This ash rises 

with the flue gases and is captured by ESP. The total of this is around 80% of total ash and is called Fly 

ash. The rest, around 20% is bottom ash which is not subject of this paper. The quantity of ash that 

would be produced depends from the ash content in lignite that is around 14-17% by weight [3].   

Quantitative analyses of fly ash production can be done based on the specific lignite consumption form 

the process of electricity generation. The data show that generation of 1MWh of electrical energy, in 

Kosovo TPP, consumes around 1.4t in Kosova B units, whilst in Kosova A 1.8t/MWh. To facilitate the 

calculation, a representative average is taken to be 1.6t/MWh [12]. The growth in energy demand over 

the last years has led to the higher amount of lignite consumption. More lignite burnt means more 

particulate waste in the form of fly ash. An average of 7-8 Mt lignite consumption in a year produces 

around 1Mt fly ash presenting a huge environmental threat. In the table below is shown the energy 

generation, lignite consumption and fly ash production in Kosovo TPPs for the last decade.  

Table 1. Energy production, lignite consumption and fly ash generation Quantity of ash generated from TPP 

Kosova A and B [12] [13] 

 
 

Table 2. Fly ash production over the last decade in Kosovo TPP 

 
 

 

Fig. 1. Fly ash production over a ten year period 

As it is presented the quantity of this particulate waste is growing due to the growth of energy demand. 

A possible way to reduce its impact in environment pollution, it is the alternative to utilize it. The first 

step is done through its chemical analyses.  The fly ash of Kosova B TPP has been tested chemically 

and the chemical and mineralogical composition is shown in the table 3. 
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Table 3. Chemical composition of Kosovo B Fly Ash [5] 

Constituent Chemical formulae %/ weight 

Silica SiO2 29.7 

Alumina Al2O3 10.65 

Iron Oxide Fe2O3 6.18 

Lime CaO 32.92 

Magnesium oxide MgO 5.93 

Sulfur SO3 9.98 

Sodium oxide Na2O 0.74 

Potassium oxide K2O 0.61 

Loss on Ignition (LOI) 
 

 2.09 

 

 
Fig. 2. Kosovo B Fly ash composition 

The chemical composition shows that fly ash generally has the same content as cement, but in different 

percentage. That was the ground state that scientists, engineers based to treat it as possible cement 

replacement in concrete mix designs or admixture to cement itself.  

This fine pulverized grey-in-brown colored material features cementituous and pozzolanic properties. 

According to EN 450-1 [14], that is European standard for Fly ash in concrete, fly ash is “Fine powder 

of manly spherical, glassy particles derived from burning of pulverized coal, with or without co-

combustion materials, which has pozzolanic properties and consists essentially of SiO2 and Al2O3”.  
The classification of fly ash based on the American standard ASTM C618 12a [15].  This standard 

classifies the fly ash based on the content by mass of lime. If the lime content is greater than 20% by 

mass, the standard classifies it in Class C Fly ash. The fly ash from Kosovo B TPP showed to have 

32.92% CaO (testing method SIST EN 1971-1, clause 3.1) and is definitely classified as class C that in 

addition of pozzolanic properties has also cementitious properties.   

The issue is that we have got million tons of this particulate waste from the energy sector that is not 

utilized, and on the other hand we have got million tons of CO2 emitted from cement manufacturing 

industry. Both, the fly ash and CO2 have an annual production rate that counts million ton. The impact 

of this paper is to use the fly ash in concrete as partial cement substituent. The outcome is done on the 

tests done with different percentage of fly ash replacing cement. Each kilogram of cement substituted 

by one kilogram of fly ash means one kilogram CO2 less in Kosovo’s atmosphere. If we consider million 

tons of concrete production, that would be a great mitigation of this GHG from cement industry.  
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3 The Optimal Quantity of Fly Ash in Replacing Cement in building Eco-friendly 

Concrete 

3.1 Concrete Mix Designs, Compressive Strength and consistence Tests 

There were designed several concrete mixes. The focus of all these tests has been the possibility of fly 

ash utilization in concrete as cement substituent.  The method followed in test consists on the 

comparison of compressive strength and consistence of samples with different percentage of Fly ash to 

the one that it has been referred as referent one, which is designed and built with cement and admixture 

only. For each intended test there were prepared and cured carefully three samples and the 

aforementioned properties have been measured. The consistence was measured using the slump method, 

whilst the compressive strength with the destructive method by pressing them to the strain sustained 

maximally [1].  The cement is Portland cement, from local SHARRCEM factory, R. of Kosovo with 

trademark name Forca (CEM.I/52.5N) [16]. The aggregates have been used those from a local quarry, 

concrete production company NPTSH "VËLLEZERIT E BASHKUAR" shpk. The used aggregates 

were tested for: sieving method, shape index, determination of particle density and water absorption, 

sand equivalent test, resistance to fragmentation, resistance to wear, resistance to freezing and thawing, 

resistance to slat crystallization, chemical analyses and the petrographic examination.  The tests were 

performed in accordance with requirements of standard EN 13043:2002/AC: 2004 [17], and EN 12620 

[18]. 

 

3.1.1 Referent mix design- Ref. MQDK-CTKK 

This concrete mix design contains in 1m3, 300 kg Portland cementm CEM I, 0 kg Fly ash, aggregate, 

water, TKK hiperplasticizer [19]. The consistency of fresh concrete measured using slump test was 180 

mm.   There were prepared cubic samples, 15cmx15cmx15cm with the same aforementioned design. 

The calculated fresh concrete density was ρ=2448, 2 kg/m3. 

 

3.1.2 Mix Design with 15% Fly Ash as Cement Replacement- MQDK-15 FA 

This concrete mix design contains in 1m3, 255 kg Cement CEM I, 45 kg Fly ash, aggregate, water, 

TKK hiperplasticizer. The consistency of fresh concrete measured using slump test was 130 mm.   There 

were prepared cubic samples, 15cmx15cmx15cm with the same aforementioned design. The obtained 

fresh concrete density was ρ=2440 kg/m3. 

 
3.1.3 Mix Design with 20 % Fly Ash as Cement Replacement- MQDK-20 FA 

This concrete mix design contains in 1m3, 240 kg Cement CEM I, 60 kg Fly ash, aggregate, water, 

TKK hiperplasticizer. The consistency of fresh concrete measured using slump test was 140 mm.   There 

were prepared cubic samples, 15cmx15cmx15cm with the same aforementioned design. The obtained 

fresh concrete density ρ=2430 kg/m3. 

 

3.1.4 Mix Design with 25 % Fly Ash as Cement Replacement- MQDK-25 FA 

This concrete mix design contains in 1m3, 225 kg Cement CEM I, 75 kg Fly ash, aggregate, water, TKK 

hiperplasticizer. The consistency of fresh concrete measured using slump test was 90 mm.   There were 

prepared cubic samples, 15cmx15cmx15cm with the same aforementioned design. The calculated fresh 

concrete density ρ=2430 kg/m3. 

 

3.1.5 Mix Design with 30 % Fly Ash as Cement Replacement- MQDK-30 FA 

This concrete mix design contains in 1m3, 210 kg Cement CEM I, 90 kg Fly ash, aggregate, water, 

TKK hiperplasticizer. The consistence of fresh concrete measured using slump test was 80 mm.   There 
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were prepared cubic samples, 15cmx15cmx15cm with the same aforementioned design. The calculated 

fresh concrete density ρ=2420kg/m3. 

 

3.1.6 Mix Design without Fly Ash and without Admixture- Ref. MQDK-C 

This concrete mix design contains in 1m3, 300 kg Cement CEM I, 0 kg Fly ash, aggregate, water, 0 kg 

TKK hiperplasticizer. The consistency of fresh concrete measured using slump test was 10 mm.   There 

were prepared cubic samples, 15cmx15cmx15cm with the same aforementioned design. The calculated 

fresh concrete density ρ=2440 kg/m3. 

 

3.1.7 Self Compacting Concrete Mix Design with Fly Ash- SCC ECO-FRIENDLY 

This concrete mix design contains in 1m3, 400 kg Cement CEM I, 100 kg Fly ash, aggregate, water, 

TKK hiperplasticizer. The slump flow spread measured was 580mmx580mm.   There were prepared 

cubic samples, 15cmx15cmx15cm with the same aforementioned design. The calculated fresh concrete 

density ρ=2400 kg/m3. 

 

3.2 Review and Comparison of Test Results, Compressive Strength and Consistence of Concrete 

Samples in Regard to Cement Replacement by Fly Ash in Concrete Mix Designs 

3.2.1 Compressive strength  

The experimental work consists of preparation of seven concrete mix designs. One mix design is 

prepared only with cement type CEM I, aggregate and admixture-superplasticizer TKK hiperplast 182.  

That is our referent sample. Four mix designs were done with a certain percentage of fly ash as cement 

replacement. The quantity of cement replaced with the percentage of fly ash is as in the following rate: 

15% (MQDK-15 FA), 20% (MQDK-20 FA), 25% (MQDK-25 FA) and 30% (MQDK-30 FA) of Fly 

ash by weight of total cement designed for an ordinary concrete class.  The water amount was held the 

same in all mixes. One other mix named SCC ECO-FRIENDLY is self-compacting concrete. The 

percentage of fly ash in this mix is 25% by weight of concrete. The first mix Ref. MQDK-C is an 

ordinary mix without fly ash and without admixture. After the curing, the samples have undergone the 

compressive tests in two different ages, 2 and 7 days.  The next is planned after 28 days. The results of 

each test are presented in the Table 4.  

Table 4. Compressive strength test results 

Mix Design Age 

2 days 

fc,cube 

(MPa) 

Age 

7 days 

fc,cube 

(MPa) 

Age 

28 days 

fc,cube  

(MPa) 

Increase 

of CS 2/7 

days (%) 

Increase 

of CS 

7/28 

days 

(%) 

Ref. MQDK-C 14.95 24.35 34.38 61.40 70.83 

Ref. MQDK-

CTKK 

26.95 37.6 47.43 71.68 79.27 

MQDK-15 FA 25.05 36.15 49.03 69.29 73.73 

MQDK-20 FA 21.43 31.7 46.02 67.60 68.88 

MQDK-25 FA 19.21 32.45 47.86 59.20 67.80 

MQDK-30 FA 13.94 23.96 39.37 58.18 60.86 

SCC  

ECO-

FRIENDLY 

44.02 55.95 *** 78.68 *** 

 

The essence of the testing is to show the reasonability of fly ash utilization as cement replacement.   If 

we refer to referent mix design Ref. MQDK-CTKK with admixture but without fly ash, it can be noticed 
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a slight deficiency of compressive strength to those with fly ash: 15%, 20%, 25% and 30%. The greater 

the fly ash content, the lower the discrepancy in compressive strength. The 15% is slightly close to the 

referent one, the 30% has much lower compressive strength. The wonder that “spoils” this rule is mix 

SCC ECO-FRIENDLY, self compacting concrete. In two days test, the compressive strength of SCC is 

17 MPa higher than of that referent one- Ref. MQDK-CTKK, and for 29 MPa stronger than the one 

without fly ash and admixture. That is why this is called Eco friendly concrete. In 7 days test, this 

difference in compressive strength increases, 19 MPa difference to Ref. MQDK-CTKK, 31 MPa to Ref. 

MQDK-C. One interesting fact that has been taken out form the test results is that even the concrete 

mix with highest fly ash content- 30% with admixture, MQDK-30 FA, showed equal, or almost the 

same compressive strength as the mix with cement only without admixture. Four mixes that contain fly 

ash: MQDK-15 FA, MQDK-20 FA, MQDK-25 FA, MQDK-30 FA definitely showed higher 

compressive strength than Ref. MQDK-C, mix that has no fly ash and no admixture. At the age of 28 

the test results showed that compressive strength of samples MQDK-30 FA  is higher than of that 

referent, Ref. MQDK-C  without TKK hiperplast and without fly ash and stronger than referent Ref. 

MQDK-CTKK with TKK hiperplast. The sample MQDK-25 FA showed to have equal compressive 

strength as Ref. MQDK-CTKK and Ref. MQDK-C. MQDK-15 FA showed to have higher compressive 

strength than Ref.MQDK-CTKK and Ref. MQDK-C. All these are in favor of fly ash utilization in 

concrete industry as cement replacement. And less cement from cement industry means less CO2 in the 

atmosphere. This double green concrete: it “absorbs” the particulate waste from the energy sector and 

it “absorbs” the CO2 from cement industry.  
 

 
 

Fig. 3. Compressive strength of mix designs in two different ages 

Table 5. Mix designs-content of Cement, Fly ash and TKK Hiperplast 182  

Mix Design Cement 

(kg/m3) 

Fly ash 

(kg/m3) 

Hiperplast 

182 

(kg/m3) 

fc,cube 

(MPa), After 

28 days 

Ref. MQDK-C 300 0 0 34.38 

Ref. MQDK-CTKK 300 0 1.2 47.43 

MQDK-15 FA 255 45 1.2 49.03 

MQDK-20 FA 240 60 1.2 46.02 

MQDK-25 FA 225 75 1.2 47.86 

MQDK-30 FA 210 90 1.2 39.37 

SCC ECO-

FRIENDLY 

400 100 4.3 (SCC) fck-

55.95* 



  3rd International Conference on Business, Technology and Innovation 

136 
 

 
* (SCC) fck-55.95- this is the compressive strength after 7 days, there was no CS test of SCC at age 28 

days. 

 

Fig. 4. Content of Cement, Fly ash and TKK Hiperplast 182  

Table 6. Water Cement ratio, Water effective cement ratio, C+Fly ash, Water binder ratio 

Mix Design W/C Weff/C W/(C+k x fly 

ash) 

W/Binder 

Ref. MQDK-C 0.700 0.660 0.700 0.530 

Ref. MQDK-

CTKK 

0.630 0.600 0.630 0.480 

MQDK-15 FA 0.745 0.710 0.696 0.480 

MQDK-20 FA 0.792 0.747 0.720 0.480 

MQDK-25 FA 0.844 0.797 0.745 0.480 

MQDK-30 FA 0.905 0.854 0.770 0.480 

SCC  

ECO-

FRIENDLY 

0.500 0.460 0.450 *** 

 

The water cement ratio for all concrete mixes has been shown in the Table 6 and Figure 5. From both it 

can be ascertained that concrete mixes with greater Fly Ash content,  except SCC Eco-friendly mix have 

greater water-cement ratio. This is due to the fact that fly ash has been added in account of cement.  

Comparing to referent mix Ref. MQDK-CTKK, the SCC eco-friendly mix is in great advantage 

regarding the w/c ratio. The other mixes that are slightly near this ratio are those with 15% and 20% Fly 

ash.  

According to EN 206-1 fly ash is classified as Type II concrete additive, and then an explanation of 

k-value shall be given for our case. This k value is a factor to be considered in the calculations of water 

in fresh concrete. The amount of fly ash that should be taken in into account for k value shall meet the 

requirements: 

Fly ash /cement ≤0.33 by weight.  In case of excessive fly ash use, the extra shall not be taken into 

account in the calculation o water / (cement x fly ash) ratio and the minimum cement content. In our 
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case, as we have used CEM I 52.5 N, the k value to be taken in calculation is 0.4. From all four mix 

designs with fly ash addition, 15%, 20%, 25% and 30%, only the one with 30% fly ash exceeds the 

maximum k value, Fly ash /cement ≤0.33 [14].  

 

 

 Fig.5. Water cement ratio 

3.2.2 Concrete Consistency-Slump Test in (mm) 

The consistence test of fresh concrete was done by slump method conform SK EN 12350-2.  There were 

achieved different values of consistence. The term consistence is alternative term of workability. 

According to Glanville, et Al. (1947) [20], the workability is “the property of freshly mixed concrete or 

mortar which determines the ease and homogeneity with which it can be mixed, placed, consolidated 

and finished. Thus it represents a valuable property of fresh concrete. As we have designed different 

mix designs with different content of cement that was replaced by fly, the results showed in the table 

below were different.   

Table 7. Consistence of fresh concrete of different mix designs 

Mix Design Slump test (mm) 

Ref. MQDK-C 100 

Ref. MQDK-CTKK 180 

MQDK-15 FA 130 

MQDK-20 FA 140 

MQDK-25 FA 90 

MQDK-30 FA 80 

SCC ECO-FRIENDLY SF1* 

 
* The slump flow test was done in accordance to EN 206-9:2010, 4 for SCC. The slump flow class 

according this standard is class SF1, i.e. 550-650 mm [21]. 

It can be figured out that two different mix designs have not same consistence. The consistence is mostly 

affected by the quantity of water and cement. In our case we substituted (or not) cement with a certain 

percentage of fly ash instead, whilst the water content was held the same as in the referent mix.  
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As presented in the table and chart above, it can be easily stated that the replacement of cement with fly 

ash reduces the workability. That should be taken into consideration that addition of fly ash absorbs 

more mixing water.  

4 Conclusions 

The electrical energy produced in Kosovo TPP is not green at all: 97% is from lignite combustion, less 

than 3% is green from water. The TPPs except gaseous pollutants that emit in the air, they produce 

around 1 million ton of hard waste in the form of fly ash that it has not been utilized. By the in-depth 

test analyses chemically, physically and mechanically, this waste can be partially used in concrete 

industry as cement substituent.  

The compressive strength tests of several mix designs proved that this fly ash from Kosovo TPP can in 

a high percent be used in concrete. The most suitable percentage of fly ash by weight of cement that can 

replace cement showed to be around 15-25%. All four mixes with fly ash proved to have greater 

compressive strength than the mix without fly ash and without admixture that usually this type of 

concrete is generally produced in Kosovo.  Thus, with a little amount of admixture the concrete build 

with fly ash exceeds the compressive strength of that with cement only.  

The cement industry is one of the greatest contributors to CO2 as GHG. The calculations show that each 

ton of cement “produces” also 1 ton of CO2. Half of the CO2 is from the chemical reaction of calcinations 

and half of it from the electrical energy for running the machinery and some portion from fuel 

combustion for reaching high temperature for producing clinker from lime stone.  

Now, we have three facts: fly ash as waste, CO2 from cement and the one we are interested the 

replacement of cement in concrete by a reasonable content of fly ash. In terms of number this can be 

depicted as: if we replace 1 kg cement with 1 kg fly ash the effect is double positive. 1 kg of fly ash is 

removed from the nature and 1 kg CO2 is “not” emitted in nature.  If generally speaking, from 1 million 

tons of cement, if we substitute only 25 %, that is 250, 000 tons less fly ash in our land and 250,000 

tons less CO2 emission in the air.  
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Abstract. In this paper behavior of flat slab structures under lateral loads, has been evaluated and 

analyzed. Flat slab structures show more flexibility and lateral displacement of this type of structures 

are considerable greater comparing to other systems. Nonlinear behavior in the regions near the slab-

column connection and the change of stiffness in this region needs to be taken into account during the 

analysis. Slab-column connection characteristics needs to include the potential for punching failure 

which rise as a function of gravity shear ratio and the interstory drift ratio. Modeling of this type of 

structures based on effective slab width, which is based in flat slab frame, it describes in the best manner 

the behavior during lateral loads in sense that pushover and P-delta can be included to the analysis. The 

theoretical moment distribution from slab to column, and lateral drift in many studies has shown poor 

agreement with practical results. Ductile properties of the plastic hinges and their prediction of 

occurrence must be included in analytical model in order to represent the real behavior of this type of 

structures. Slab shear reinforcement over the columns will avoid the brittle punching shear failure and 

will provide a necessary strength and ductility to withstand lateral drift during seismic loads. Multi 

story buildings with flat slabs needs to include shear walls or other stiffer systems to provide good 

resistance and would limit the inter-story drifts. 

 

Keywords: Flat slab, interstory drift, effective slab width, plastic hinges, lateral loads 

1   Introduction 

Flat slab system, even it is very effective in resisting gravity loads, in itself it is quite flexible and it can 

suffer high horizontal displacement during seismic actions. Its sensitivity during seismic damages it is 

well documented in many research studies. 

In the regions with high seismic activity, flat slab system is designed in that way that space frame with 

slab-column resist the gravity loads and the shear walls to provide all the resistance against lateral loads 

(Wey and Durrani 1992; Robertson and Durrani 1992; Moehle and Diebold 1985). Furthermore, the 

subsystem for gravity load must be able to accept the same deformations which occur in the lateral load 

system without losing bearing capacity. For this, in reality both systems act together. Because that 

design seismic loads as it is stated by the various codes are smaller comparing to those which occur 

during strong earthquake, considerable nonlinear behavior will occur. 

Adapting the flat slab system in construction of reinforced concrete structures it became practice in 

many European countries which belongs in high seismic regions. These type of structures are common 

for residential and office/administration buildings. Even national codes include the rules for design of 

these structures, Eurocode 8 doesn’t cover this point. Behavior of this type of structural system shows 

significant disadvantages, which are nondisipative characteristics of their seismic behavior. Also, flat 

slab structures are much flexible comparing to traditional structures frame-wall or frame structures, this 

makes this system more vulnerable during seismic actions. For this reason, seismic behavior 

characteristics of the flat slab structures have surplus demands which have to be taken into account 

during conceptualization and design of this structures in seismic regions, one of them is combination 

with other seismic systems. 

mailto:misin.misini@uni-pr.edu
mailto:yllipocesta@gmail.com
mailto:guri.zijadin@gmail.com
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Primary importance has the evaluation of the effective slab width and needs to be taken into account 

during analyzing flat slab structures. Results from the recent tests have shown that participation of the 

slab in the behavior of the structure under the lateral loads is very small. 

2   Modeling of the slab-column connections in frames 

Modeling of slab-column frames, commonly used as gravity systems in tall core wall buildings, involves 

assigning appropriate values for stiffness and strength, and includes considerations of punching failure. 

Current information on modeling of slab-column frames can be found in ASCE/SEI 41-06 Supplement 

No. 1, and in Elwood et al. (2007).  

 

2.1   Quantification of Properties for Slab-Column Frames 

The effective flexural stiffness of the slab can be modeled using slab effective beam-width models from 

sources such as Allen and Darvall (1977). In this model, the centerline panel-to-panel transverse width 

measured perpendicular to the direction of loading under consideration, is reduced by the normalized 

effective stiffness, as given in Equation 1.  

EcIeffective = Ecβ[αl2h3/12] . (1) 

 

where h is the total slab thickness, and the other parameters are described below. 

The elastic effective width is represented by αl2, which depends on c1, the column dimension parallel 

to the slab, and l1, the center-to-center span length in the direction under consideration. Hwang and 

Moehle (2000) recommend the following values to determine the elastic slab effective width:  

 

αl2 = 2c2 + l1/3 . (2) 

 

for interior frames, including the exterior connections, and:  

 

αl2 = 2c2 + l1/3 . (3) 

 

for exterior frames loaded parallel to the edge. 

The effective width given by Equation 1 is applicable for slab-column frame models in which the 

slab-beam is modeled as rigid over the width of the column (i.e., the joint region). Typical values of α 

for interior frames vary from 1/2 to 3/4 for reinforced concrete structures, and 1/2 to 2/3 for post-

tensioned structures. Values for exterior frames transferring load parallel to the edge are about half of 

those for interior connections. 

A further stiffness reduction due to concrete cracking is represented by β. Stiffness reduction due to 

cracking depends on a number of factors including construction, service loads and earthquake loads, as 

well as the degree of post-tensioning. Typical values for β vary from 1/3 to 1/2 for reinforced concrete 

construction (Allen and Darvall, 1977; Vanderbilt and Corley, 1983; Grossman, 1997; FEMA, 1997; 

Hwang and Moehle, 2000; Kang and Wallace, 2005). 

Figure 1 shows the normalized effective stiffness, αβ, for interior connections calculated using 

Equations 1 through 3 over a range of span ratios, l2/l1. Effective stiffness values for exterior connections 

can be estimated as half of the values shown in the figure. 
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Fig. 1. Normalized effective stiffness factors for interior slab-column frames based on Equations 1 through 3. 

 

Connections in which continuity reinforcement is provided are classified as deformation-controlled, and 

nonlinear behavior, both before and after punching, should be incorporated in the structural model. In a 

slab-column frame the failure occurs around the column, and this can lead to complications in modeling 

nonlinear behavior. One way to model this connection is through the inclusion of a zero-length torsional 

member that connects the column to adjacent slab-beams, as shown in Figure2. 

 

 
 

Fig. 2. Model of slab-column connection. 

 

In this model, the column and slab-beam are modeled with concentrated hinges at each end representing 

the flexural strengths of the members.  The torsion member is rigid until the connection strength is 

reached, after which nonlinear rotation is represented. An advantage of this model is that it enables the 

unbalanced moment, Mcon, transferred from the slab to the column, as illustrated in Figure 3, to be 

tracked directly during the analysis. 
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Fig. 3. Unbalanced moment transferred between the slab and column in a torsional connection element. 

 

 

The strength of the torsional connection element is given by: 

Mn,con  = min [Mf /γf ; Mν /γν ] . (4) 

where Mf /γf is the moment transferred in flexure, divided by the fraction of unbalanced moment 

transferred in flexure, and Mν /γν is the moment transferred by eccentric shear, divided by the fraction 

of unbalanced moment transferred in eccentric shear. 

 

2.2   Slab-column connection characteristics 

Modeling the behavior of slab-column frames need to address the potential for punching failure at slab-

column connections, which may occur either prior to or after yielding of slab flexural reinforcement. 

For either case, punching failures of reinforced concrete interior connections have been shown to be 

primarily a function of the gravity shear ratio on the slab-column critical section and the interstory drift 

ratio imposed on the connection (Figure 4) as reported by Pan and Moehle 1996. Additional factors 

which impact the modeling of the slab-column behavior include the connection type interior, exterior, 

corner, as well as the type of floor system i.e., if posttensioning is used and whether shear reinforcement 

is provided. Slab-column connection models must address these issues, as well as the potential for 

yielding in flexure due to unbalanced moment transferred from the slab to the column within the slab 

flexural transfer width and the potential for punching failures both prior to and after yielding of slab 

flexural reinforcement. 

 
Fig. 4. Unbalanced moment transferred between the slab and columnin a torsional connection element. 
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In different researches has been adopted the approach that column deformation do not contribute to 

much in the floor relative drifts in the structures with slab-column frames (the column is practically 

rigid), and therefore the sum of elastic and plastic rotations of slab are approximately equal to the 

relative drifts of the floors.  

For slab-column connections, the limit state is determined using boundary conditions or certain node 

rotation of the slab-column connection or relative drifts of floors in combination with the ratio of 

transverse forces from gravitational loads of the joint (Pan and Moehle 1989; Megally and Ghali 1994, 

Robertson et al.2002; Kang and Wallace 2006). 

 

2.3   Application to Core Wall Systems 

Incorporation of core-wall system gives the opportunity to assess the potential impact of the gravity 

framing on response quantities of interest as are storey drifts, column axial load and the potential for 

slab-column punching failure. 

The floor plan and simplified model of the combined slab-column frame and core wall system are 

shown in Figure 5. A simplified model is used to reduce computer run time. Four equivalent columns 

are used to represent the behavior of the gravity columns. Coupling between the core wall and the 

gravity columns is modeled using an equivalent slab beam, with properties determined using the 

effective beam width model. 

 

 
Fig. 5. Floor plan and simplified model of the combined slab-column frame and core wall system. 

 

The effective width for beams as it is shown in Figure 6, for beam B1 was determined by the ratios of 

c1/l1  and c2/l2  , and the effective width of B2 was set equal to l2 , given that the core wall spans the 

entire width of the beam. The two beams (B1 and B2) meet at a nodal point located at the center of the 

span, based on the approach recommended by Hwang and Moehle (2000). Effective EI values 

determined for the slab were multiplied by the β-factor to account for cracking. Yield moments in 

positive and negative bending for the slab-beams were determined based on fully anchored slab flexural 

reinforcement within the effective beam widths. 
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Fig. 6. Application of effective width model to core wall. 
 

To further reduce computer run time, an additional simplification can be made. Plastic hinges may not 

be included at the ends of the equivalent slab-beams. Yielding in the slab would be expected to reduce 

the interaction between the slab-column frame and the core wall elements. As such, results represent an 

upper-bound measure of the effects of the gravity frame on response quantities of interest. 

Use of the effective slab width model is recommended to model coupling between the core wall and 

the slab-column frame. 

3   Seismic Design Considerations for Slab-Column Connections 

Concrete flat slabs, supported directly on columns without beams or column capitals, are vulnerable to 

brittle punching shear failure due to the transfer of shear forces combined with moments between the 

slab and the columns. In the following is presented design of the slab shear reinforcement, to be provided 

in the vicinity of the columns; shear reinforcement to provide the strength and the ductility necessary to 

permit the slab-column connections to withstand, without punching, the deformations associated with 

the lateral drift in severe earthquakes. 

Multistory buildings with flat slabs need to include shear walls or other systems to obtain a necessary 

resistance against horizontal loads which may limit the ratio of the horizontal drift of the floors, DRu, 

in not bigger than 0.025, where DRu is the interstorey drift, including the plastic deformations of the 

two consequent storeys. Some researches has shown that with right usage of the transverse 

reinforcement, it can be avoided punching shear failure of the column during big earthquakes. 

Megally and Ghali recommend the design steps given below, which ensure that slabs endure the 

inelastic interstorey drift without punching shear failure, these design recommendations are being 

considered for adoption also by American Codes, ACI 421. 

 

• Step 1: Determine the maximum elastic interstorey drift ∆e, by: 

∆e = DRu lc/(Cd/lE) . (5) 

where lc is the storey height, Cd and lE are dimensionless factors, specified by IBC-2003, representing 

respectively the inherent inelastic deformability of the lateral-force resisting system and the occupancy 

importance of the structure. 
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• Step 2: Calculate the shear force and the unbalanced moment due to factored gravity load on the 

equivalent plane frame shown in Figure8. Determine the shear force and the unbalanced moment due 

to imposed displacements ∆e at the top ends of the columns of the frame in Figure 9. The moments of 

inertia of the frame members, indicated in Figure 10 are in accordance with ACI 318-05; the columns 

in each frame are assumed to be attached to the slab by torsional members running in direction 

perpendicular to the plane of frame. This assumption is implied by the use of an effective moment of 

inertia, Iec for the columns instead of their gross moment of inertia: Ic = cy cx
3 /12: 

Iec = KtIc/(Kt + ΣKc) . (6) 

 

 
  

Fig. 8. Equivalent frame for gravitational load analysis. 

 

 
 

 Fig. 9. Equivalent frame for lateral load analysis. 

 

 
 

Fig. 10. Slab column connection in the equivalent frame. 

 

where Kt is twisting stiffness of the torsional member (moment per unit rotation) given by ACI 318-

05 equation: 

 

Kt =Σ((3Ec(cx − 0.63h)h3)/(Iy [1 − (cy /Iy )])) . (7) 

 

The summation is for the one or the two torsion members attached to the slab-column connection; ΣKc 

is the sum of the end rotational stiffness of the columns above and below the connection. 

Determine the factored shear force Vu and the unbalanced moment Mu for the earthquake effect, 

resulting from the analysis of the frame in Figure 8b, combined with gravity load where D, L and S are 

dead, live and snow loads, respectively. 
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The unbalanced moment that should be accounted for in punching shear design need not exceed: 

Mupper,limit = Mpr /αm . (8) 

where Mpr is the sum of the probable flexural strengths of opposite critical section sides of width cy + 

d; Mpr should be determined  using a tensile stress 1.25fy , and αm  is an empirical coefficient that is 

expressed for interior column-slab connections as: 

αm = 0.85 − γν − (βr /20) . (9) 

where βr  is the ratio (Iy /Ix) or (Ix/Iy ) for transferred moment about the x or y axis, respectively. Equation 

9 governs the design only in the exceptional case of very low flexural reinforcement passing through 

the width (cy + d). In this case, the slab-column connection will undergo the inelastic drift ratio, DRu 

with yielding of the flexural reinforcement in the vicinity of the column, without the demand for the full 

shear strength or the risk of punching shear failure. 

 

• Step 3: Calculate the maximum shear stress Vu at the critical section at d/2 from the column face 

and verify that it does not exceed: 
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(10) 

Otherwise, the structural members should be changed to reduce Vu (e.g. by enlarging the column 

dimensions, or reducing DRu by stiffening the lateral force resisting system). If Vu at d/2 from the 

column face is greater or less than the factored strength φVc, go to step 4 or 5, respectively. 

 

• Step 4: Provide shear reinforcement such that φ(νcs + νs) ≥ νu  , with νcs, νs and the extent of shear 

reinforcements satisfying the conditions in the steps above. Terminate the design by verifying that the 

provided shear reinforcement exceeds the minimum, given by: 

dlMPafv
zoneshcs

5.3 ; ][,)4/1( ' 


 . (11) 

where lsh−zone is the distance from the column face to the outermost peripheral line of shear 

reinforcement. 

 

• Step 5: If νu  < φνc (with  νc  calculated by Equation 11), should be provided when the point  

{Vu/(φVc)DRu} lies in the shaded zone A in Figure 11; where Vc = νcb0d;  otherwise, no shear 

reinforcement  is recommended. 

 

 
Fig. 11. Requirement criteria of shear reinforcement. 
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4   Design Example 

Design procedure and modeling techniques of flat slab structures described in this paper are illustrated 

by en example using SAP 2000 software. Reinforced concrete structure with six floors and four bays 

4x6m in each direction. Storey height is set to 3m. Column dimensions are 50x50cm and the slab is set 

to 20cm. Concrete class used in the model is C25/30 and the steel S500. This example is based in 

Eurocode 8 taking into account the following parameters: design ground acceleration ag=0.22g, soil 

category C, behavior factor q=1.5 and the importance factor I=1.0. 

 

 
Fig. 12. Mathematical model of the structure. 

 

 
 

Fig. 13. Design spectrum and other relevant parameters. 

From the analysis results we found that the fundamental period of the structure is T1=1.48sec. 

 

a) Interstorey drift 

 

Maximum interstorey drift is taken at first floor: dr(I)=4.65cm, the value of  factor according to 

Eurocode 8 is 0.5 for importance factor II. 

The interstorey drift the following conditions must be satisfied: 

- for buildings having non-structural elements of brittle materials attached to the structure: 

dr0.005h/=0.005x300/0.5=3cm 

- for buildings having ductile non-structural elements: 

dr0.0075h/=0.0075x300/0.5=4.5cm 

From the above results we can conclude that the interstorey drifts do not satisfy the conditions. 

 

b) P-  effect 
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Table 1.  Intestorey drift calculation. 

 

Level m [T] Ni [kN] Vxi [kN] vxi [cm] vi [cm] di [cm] i 

Level 6 6631.4 65054.03 2342 14.00 1.60 2.40 0.222 

Level 5 6870.4 132452.66 5489 12.40 2.30 3.45 0.278 

Level 4 6870.4 132452.66 5972 10.10 2.70 4.05 0.299 

Level 3 6870.4 199851.28 10058 7.40 3.10 4.65 0.308 

Level 2 6870.4 267249.91 14840 4.30 2.84 4.26 0.256 

Level 1 6870.4 334648.53 20124 1.46 1.46 2.19 0.121 

 

In Eurocode 8 the value of  is defined to not exceed 0.3. If 0.2 than the overall structural stiffness 

must be reviewed.  

c) Design 

 

 
 

Fig. 14. Beam design: a) Edge frame R1; b) Interior frame R3. 
 

 
 

Fig. 15. Column design of interior frame R3. 
 

From the analysis results presented in figures 14 and 15 can be concluded that the local ductility 

demands are not satisfied for this example. This structural system shows significant weakness as is non-

dissipative features during their seismic response.   
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5   Conclusions 

What is rational and optimal at these type of structures with flat slabs (without beams) is the fact that 

they provide a very simple design, great flexibility, clear floor space without beams, fast construction 

and time saving. 

Critical regions at flat slab structures are the connections near the inner, peripheral and especially corner 

columns. 

Punching shear failure check has to be done in the face of the column at critical perimeter, also at the 

outer perimeter where in this case the stress can be avoided from calculation. 

Flat slab structures show more flexibility in comparison to the traditional structures with frames, and 

also they remain more vulnerable to the second order effects which have to be taken into account during 

the analysis of this type of structures. 

Deformation/displacement control during seismic action, makes it necessary to combine flat slab system 

with stiffer systems such as shear walls. 
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Abstract. In this paper is describes a non-linear static (pushover) analysis method for reinforced 

concrete structures that predicts real nonlinear (both material and geometrical) behavior including all 

stages of loading, starting from the initial application of loads up to and beyond the collapse of building. 

In other words from appearance of first plastic hinge until last hinge which represent collapse of 

building. Some important aspects which are implemented in EC8, FEMA-273/356 and ATC-40 

documents regarding to pushover analysis and performance evaluation of buildings are discussed. 

Modeling of structural elements is made by linear elements approach. Nonlinear behavior of structural 

elements is made by plastic hinges when inelastic behavior is concentrated at plastic hinge locations in 

both ends of elements. For monitoring structural degradation of beams, bilinear Moment-Rotation 

relationship is considered. For monitoring structural degradation of columns, PMM interaction surface 

is considered. Nonlinear geometrical effects are taken into account by incorporating both local (P-δ) 

and global (P-Δ) in analysis. An eight story reinforced concrete building is analyzed. Distribution of 

lateral loads is accepted by first mode of free vibration. Results are given in terms of Global Capacity 

Curve, sequences of plastic hinge formation, plastic hinge distribution in structure, performance levels 

in terms of local behavior of structural elements and global behavior of structure.  

Keywords: Pushover Analysis, Nonlinear Behavior, Plastic Hinge, Collapse 

1   Introduction 

In conventional elastic calculations practice, it has been created impression that the energy absorbing 

structures, the ability of ductile behavior in non-elastic stage, is able to withstand loads caused by 

earthquakes. But seismic events such as earthquakes in Northridge, California (1994), Kobe, Japan 

(1994), etc.., clarified the inefficiency of such existing methods. Thus, the engineering analysis of the 

consequences caused by earthquakes, structural damage control, respectively, initiated the idea of 

changing the existing design methodology. Such conclusions refer to Performance Based Design- BPD. 

To evaluate the performance of the structure, subjected to seismic action, the best way is non-linear 

time history analysis. This analysis can be accomplished and justified only in very special cases, and as 

such limits its application in daily practice or for solving normal engineering problems.  

Application of design principles need to be defined based on performance analysis procedures, 

bypassing the difficulties of calculating excess. Non-linear static procedures among others, are among 

the most rational, because they are simple to use and practical for solving of many engineering 

structures.  

Since the design is not focused on defining a single methodology of non-linear static procedures, the 

most suitable procedures that make use of analysis based on pushover, are summarized briefly and 

clearly in many codes: FEMA 356 (ASCE, 2000), ATC-40 (ATC, 1996), FEMA 440 (ATC, 2005) and 

the EC 8 (ENV 1998-1, 1994). 
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2   Performance Based Seismic Engineering – PBSE 

 
Design of building structures in seismic regions intended as a defense of their safe against possible 

earthquakes, seeking the correct engineering solution, but also economically acceptable. The 

experiences of many designs and constructions in seismic areas, but particularly the engineering 

analysis of the effects of real earthquakes remain major factors for the formulation, in principle, 

reasonable solutions, expressed in the basic requirements and the relevant anti-seismic design criteria. 

Any structural system is designed so that it has a capacity that exceeds seismic demand - previously 

known. In each concrete case, the ability of the designer lies in establishing the right relationship 

between reasonable seismic engineering requirements and structural capacity. But this should be a 

primary goal to determine the target performance of structure, choosing between options associated 

with a specific level of seismic hazard. The term concept of using "performance" relates to the provision 

of predetermined expected objectives of structural behavior during seismic operations data. Depending 

on the intensity of a significant earthquake, resulting seismic responses differentiated between 

themselves. Earthquake can be moderate, not strong, then the probability of major decline, but more 

important is the assessment of a possible strong earthquake or very strong, with low probability. In 

accordance with the intensity of earthquakes determined the so-called basic requirements and 

corresponding design criteria and the relevant boundary conditions. In European Normative (EC8) as 

recommended value for the acceleration of seismic design action or, in short, given the earthquake 

design its period of repetition, PR=475years. This value corresponds to a probability of only 10% to 

exceedance the design earthquake intensity within a 50-year period. As a measure of the intensity of the 

seismic action, in EC8, is used the so-called design acceleration Ag in rocky or hard ground. In technical 

literature is discussed the possibility of a very large seismic action, the extraordinary, the "maximum 

possible earthquake." In cases when this action is treated, damages may be accepted, provided that they 

again collapse of the building be avoided and people's life will be guaranteed. Referring to the 

experiences that have been implemented in anti-seismic design practice, there are given maximum 

acceleration the relationship between the land and the annual probability of recurrence or PR period, for 

three seismic levels (high, moderate and low). 

Performance Goal has two essential part: the damage state and a corresponding level of seismic hazard. 

So seismic performance described by reference to maximum allowed damages state (this is the level of 

performance), caused by a seismic risk level identified or expected ground motion during the 

earthquake. Among the most significant levels of structural performance are: immediate use of the 

building (Immediate Occupancy-IO); Safety of Life (Life Safety-LS) and collapse prevention (Collapse 

Prevention - CP). Corresponding levels of damages are presented in Fig. 1 
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Fig. 2. Performance Levels and Corresponding Damage Levels 
 

Expected performance can be assessed by comparing the seismic capacity requirements corresponding 

to the required level of performance. Thus, the global performance of the structure can be visualized 

graphically, comparing the capacity with the demand. On this basis, the analysis can be made of the 

expected damage to the structure. A detailed description of the damage done to the levels of 

performance, are given below: 

 
Table 2.  Performance Levels expressed in terms of damages in structural elements.  
 

 
 

In general, the process of performance-based design is illustrated in figure Fig. 2. Initially  performance 

targets are defined and then the conceptual design is performed, in order to achieve those objectives, 

while further are verify if performance targets are met, if not, accounts repeated until performance 

targets are achieved. The effects of geometric nonlinearity caused by vertical loads acting on the 

deformed configuration of the structure, which increases the internal effects of the elements of the 

structure. These geometric nonlinear effects differ between P-Δ effect associated with deformations 

along the element measured as the relative value of the element cord and P-Δ effect measured between 

the edges of the element and that are related to the relative displacement of stories. Structures subject 

to earthquake P-Δ effect is more important than the P-Δ and nonlinear analysis is not necessary to 

incorporate the P-Δ effect. Large horizontal displacements Δ increase internal forces of elements and 

cause a decrease in the effective horizontal stiffness. With increasing internal forces, a small part of the 
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structure capacity remains available to accept horizontal loads, leading to a reduction in the resistance 

of the structure.  

Figure Fig. 3. Is a curve showing the idealized force-displacement for a console structure with P-Δ 

effect and without. If the vertical load is high, the reduction of hardness (indicated by a negative angle 

IC) is important and contributes to the loss of horizontal resistance and instability. Therefore, effects 

related to the vertical loads and P-Δ effect should be incorporated in the analysis, whether static or 

dynamic. This means that the vertical loads analysis facility should be taken into consideration and must 

be incorporated P-Δ effect. (Wilson 2002; Powell 2010). 

 

Fig. 2. Steps for performing Performance Based Seismic Design 

 

Fig. 3. Force-Displacement relation with and without P-Delta effect. 
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3   Nonlinear Static Analysis – Pushover Analysis 

Referring to studies that have started application of Performance based Seismic Design, they have 

assessed, in the first place, the analysis of gradual loading–Pushover Analysis. Historically, this analysis 

is used in the 70's of last century. In the middle of 90s, the potential of pushover analysis is verified and 

found its way to the seismic requirements Guide SEAOC 1995, FEMA 273/274, 1997, 1997 ATC-40 

Nowadays Pushover Analysis enjoys more popularity and is involved in almost modern design codes, 

such as FEMA 356/357 2000, ATC-55, 2005; FEMA-440 2006; EC-8 (ENV 1998 to 1.1994). Pushover 

analysis is in no way definitive answer to the problems of design - analysis, but is an important step 

forward, which gives importance to those elastic response characteristics that would distinguish between 

good performance and the poor, in the case of strong earthquakes. The process consists in presenting an 

analytical model of structure with three dimensional elements, which takes into account all the important 

features of the response including linear and non-linear properties, previously defined shape of loading, 

which is approximately the relative inertia forces generated from earthquake, up to specific levels of 

target displacements.   Pushover analysis accomplished by submitting a form distribution of lateral 

forces to structure that grow monotonically. This system conceptualized such forces to realistically 

represent as inertial forces that will withstand seismic structure during an earthquake. According to EC8 

(CEN 2004a, 2005a) pushover analysis should be performed using distribution "modal" (Fig.-3a), which 

simulates the inertia forces according to the first vibration shape in the horizontal direction, or 

distribution "uniform" (fig. -3b), which corresponds to a uniform acceleration. More sophisticated 

versions of pushover analysis (Bracci et al. 1997, Elnashai 2001, Gupta and Kunnath 2000), using the 

adaptive distribution of lateral forces. 

 

Fig. 4. Pushover Analysis Concept. Horizontal loads and Plastic Mechanism 
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With the gradual increase of the lateral load, the different structural elements in fluency pass one after 

another. Thus, the rigidity of the structure will gradually reduce. Using a pushover analysis it is possible 

to obtain a characteristic non-linear relationship, force – displacement curve, where the "representation" 

of seismic activity is done by the force of the base, and "representation" of the displacement is done by 

shifting the roof or the highest level. Target displacement is characteristic displacement of the structure, 

which serves as the estimate of the total-global displacement, coupled with a certain level of 

performance. At each step of the analysis, values of base shear force and the corresponding displacement 

gradually fill capacity curve. Performance Point is obtained using the capacity spectrum procedure. 

Special structural components controlled under permissible limits that depend on the global 

performance objectives. European anti-seismic design code, EC 8, applies exactly pushover analysis to 

evaluate the seismic performance of new and existing structures. In summary, the most critical 

indicators to assess the expected damage to the structure caused by the earthquake can assessed by 

pushover analysis. For example checks made specifically for maximum displacement between floors, 

points where plastic hinges are formed and the correlation between structure and possessing required 

ductility. 

 

 

4   Implementation of Pushover Analysis in Software SAP 2000 and Midas GEN 
 

Pushover analysis can be performed directly through the software that made structure modeling. 

However, the scheme of calculation and modeling assumptions accepted in non-elastic behavior of 

structural elements can affect the results of the analysis change with different software. Therefore, the 

basic principles of software used in pushover analysis should be well understood to interpret the results 

of this analysis. This paper presents the relevant steps used for performing Pushover Analysis with SAP 

2000 software and MIDAS GEN software, as two advanced software in solving problems related to 

anti-seismic design. Generally, to perform pushover analysis with SAP software in 2000 and MIDAS 

GEN, the following steps should be followed: Main steps for performing Pushover Analysis with SAP 

2000 software: 
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Fig 5. Main steps for performing Pushover Analysis with Midas GEN software 

 

 

5   Results of Pushover Analysis 
 

To illustrate the application of pushover analysis in estimating seismic demands of reinforced concrete 

structures, a spatial model of eight story reinforced concrete structure is analyzed. Structure is shown 

schematically in picture 4. The dimensions of the columns are 60/80 cm and beams 45/60 cm. Building 

have bays 3x7m in x direction and 8x4m in y direction. Concrete class is C 30/37 and steel B500C. This 

variant is based on EC8 calculation, assuming the following parameters: Design ground acceleration 

Ag = 0.22g, site class B, the behavior of the structure factor q = 4 and Importance coefficient = 1.0. 

Calculations are performed using SAP 2000 software procedures (default type hinges, which are based 

on values from documents ATC-40 and FEMA-273) and Midas GEN software (where the key 

parameters of plastic hinges characteristics  are defined by EC8 -3: 2004). 

 

   SAP 2000 Model   Midas GEN Model 

 

Fig. 5. Three dimensional Finite Element Models for eight story RC building 
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From calculations performed for the case under examination it is showed that individual fundamental 

periods are T1 = 1.17 s. For the case of pushover analysis is presented deformed shapes of the structure 

and sequence of formation of plastic hinges, where certain colors determine the level of damage to the 

formed plastic hinges. The results of the data, Figure 5 shows that the collapse mechanism is formed in 

step 12, the corresponding displacement 60.49 cm. 

 

 

Fig. 6. Distribution of plastic hinges entire structure during Pushover Analysis 

From every step of pushover analysis, base shear forces and corresponding displacement of the upper 

floor, is gradually filling capacity curve. From the results obtained in Fig. 6. The overloading 

coefficients αu / α1 are determined. Value of α1 represent value of base shear when first plastic hinge 

is formed. Value of αu represent value of base shear when last plastic hinge is formed.  
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Fig. 7. Distribution of plastic hinges entire structure during Pushover Analysis 

 
Results obtained for the relocation target with SAP 2000 are 13.6 cm, whereas the MIDAS GEN value 

of this shift is 13.74 cm. It is noted that the values obtained are approximately the same. 

The performance point is obtained with intersection of the capacity curve and demand spectrum. The 

software enables conversion of capacity spectrum curve in acceleration - response format. Full Solution 

point performance is given in Fig. 8. 

 

 
 

Fig. 8. Performance Point 

 

 

6   Conclusions 
 

Behavior of structures from earthquake requires special attention, looking for the correct engineering 

solution, but also economically acceptable. The problem is in setting the amount of expected damages, 

so the level of seismic risk to be accepted. 

Inelastic rotation is one of the parameters usually considered in plastic hinges of beams and 

columns. The application of inelastic analysis, structural components is classified by mode of 

distribution of plasticity along the length of the element or concentration of elements in cross section. 

Forca  prerëse e  bazës - Zhvendosja  e  katit të sipërm

SAP 2000 Midas GEN

369.1
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u 382.1
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u

SAP 2000 Midas GEN

Në formatin (V,D) 3217.54 0.042 2696 0.040

Në formatin (Sa,Sd) 0.094 0.033 0.07539 0.031

Në formatin (Teff,Beff) 1.177 0.050 -

Në formatin (Teff,Deff) - 1.287 8.12

Përcaktimi i Pikës së PerformancësSAP 2000 Midas GEN
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Despite the differences in the two software’s SAP2000 and Midas GEN, and different 

codes give approximately the amount of capacity curve and   sequences of formation plastic hinges, 

when nonlinear member behavior is modeled by concentrated plastic hinges. 

By focusing on practical issues, pushover analysis requires calculation algorithms that reflect different 

stages of loading until reaching structural destruction. Effects related to vertical loads and P-Δ effect 

should be incorporated in the analysis.   
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Abstract. Preserving its architectural heritage has a long tradition in the European history. For the 

famous Renaissance and Baroque architects especially in Italy it was considered to be integrated part 

of their “art”. Hence, it were art historians to start systematic documentation of the cultural heritage 

around 1900. For Central Europe Georg Dehio in Strasbourg and Alois Riegl and Max Dvořák in 

Vienna were most influential. Their legacy are printed inventory handbooks and art-topographies, 

which documented the built heritage and gave public access to heritage information. This is the 

inevitable base for protection and care of monuments as well as for rehabilitation and adaptive reuse, 

and last but not least cultural tourism. It is high time for Kosovo to start a similar systemic inventory.  

European expertise has already developed various methods for different heritage categories - from 

sacral single monuments to representative domestic architecture, from ensembles to vernacular 

architecture and most recent for industrial heritage, in the meantime hotspot of the private real estate 

market for re-development. Nevertheless, documentation and inventory is of public interest, if we really 

intend to save our heritage seriously. Therefore the involvement of neutral institutions, like universities, 

is inevitable and a long-term investment on both sides. The students gain expertise during their 

academic education, learning by doing on the site and experiencing the knowledge of their grandfathers 

by accurate observation and serious analysis. Only the ones who experienced the traditions will be able 

to build the future. If you have a strategic program for all universities of a certain region, you quickly 

gain information on the valuable building stock: Reports on the development of the structure, detailed 

sketches and drawings in scale, full sets of technical plans as result of detailed measurement give 

information on material, construction and space distribution. The reports are base for evaluation and 

protection, the measurements base for care, repair and adaption to contemporary use. A central 

architectural heritage database has to be accessible for everyone. 

Keywords: Architectural Heritage, Handbooks of Inventory, Topography of Art, Systemic 

Documentation 

1 Introduction 

“Most frequently two tasks are named which the art topographies asides their determination as means 

of the public protection of monuments: to awake public interest in old monuments and to research and 

publish them scientifically.” Am häufigsten werden zwei Aufgaben genannt, welche die 

Kunsttopographien neben ihrer Bestimmung als Behelf des staatlichen Denkmalschutzes erfüllen 

sollen: die Erweckung der öffentlichen Anteilnahme an den alten Denkmalen und ihre wissenschaftliche 

Erforschung und Veröffentlichung2, Max Dvořák wrote 1907 as introduction to the first volume of his 

Austrian Topography of Art. 

Nothing essential has changed in the meantime and the Austrian Topography of Art is still edited 

regularly. Nevertheless, the knowledge transferred within has grown. Therefore, even Austria nowadays 

uses the condensed version of inventory handbooks, which Georg Dehio configured parallel to Dvořák 

within the first decennium of the 20th century. The same institution edits both series, but with different 

                                                           
2 Cited after Huse (ed.), Denkmalpflege, 2006, p. 171. 
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scopes. Hence, both were reluctant to accept the recent architectural heritage, which led to 

supplementing architectural guidebooks in the course of the times. 

What remains an unsolved problem for the institutions in the back is the increasing number of buildings 

considered of value. Their personal resources have been insufficient all the times. Besides, they have to 

cope with the influence of lobbies who do not want public lists of valuable buildings. Finally, the authors 

and researchers behind the inventory books are mainly educated art historian not trained for technical 

survey of buildings. Therefore, the inventory books are textbooks, but with the strong wish early to 

embed also graphical material like site- and ground floor plans, what the art historians cannot provide. 

When the European council announced for 1975 “The European Year of Monuments”, Hans Koepf, 

professor for history of architecture at Vienna University of Technology, had already prepared a 

systemic survey initiative for the major towns of Austria that involved the students of architecture in 

the documentation of the historic building stock. The academic program and its results were exhibited 

at the European council in 1975 with some echo in the media. 

As nowadays with the recent shifts in the political landscape especially in the Southeast of Europe and 

the Nearer East, many countries of that region discovered the potential of their historic national building 

stock for giving the new states legacy as well as identity. Within that context, systemic documentation 

and inventory of the traditional architectural heritage has gained stunning actuality. Therefore, the 

author wants to recollect and reflect on those inventory and documentation systems to hand them over 

as “European model”. 

2 Art Topographies and Handbooks of Inventory 

2.1  Georg Dehio and his handbooks  

Our department at Vienna University of Technology holds a full set of plans presenting the major 

churches of Western Europe, published 1888 in Stuttgart as “book” of several volumes, physically a 

collection of files, and entitled with “The Christian Art of Building within the Occident. Historically 

and systematically represented by Georg Dehio and Gustav von Bezold” (Die kirchliche Baukunst des 

Abendlandes. Historisch und systematisch dargestellt von Georg Dehio und Gustav von Bezold) Georg 

Dehio (1850-1932), born in Reval/Tallin, today Estonia, studied history in Gottingen and started to 

teach at the university and academy of art at Konigsberg, at that times a major town in Prussia (today 

Kaliningrad in Russia). He published this file collection of the most important sacral buildings of Europe 

described above, before he was advocated from Konigsberg to Strasburg (today Strasbourg), where he 

lead the Art Institute until 1919. There he defined parallel to two Viennese art historians, Alois Riegl 

und Max Dvořák, what today still is state of the art in protection and care of monuments – in theory as 

well as in practice. 

Looking more closely into those plan collection and rethinking its basic system today is still astonishing. 

Not only that we architectural historians still use those ground plans, sections and interior elevations 

without doubting their accuracy in geometrical description, we got so used to their specific expression 

that only recently the point clouds of laser scanning occur as real novelty. Originally printed in brown 

color, the plans of Dehio/Bezold are technical drawings without any single numeral figure or descriptive 

text besides the naming of the building itself and a graphical scale. 

From some pencil marks, students of our department have added over the times, we easily figure out 

the ideology of monument protection within the times. At Saint Sepulcre in Neuvy is marked that 

Viollet-le-Duc has finished the upper parts of the building. Immediately we know that the churches here 

are described in their restored status of the 19th century which tried to show an ideal medieval phase, 

which the building lost later through modernization or never had ever had reached. It brings us 

shockingly into mind that some iconic buildings like the cathedral of Cologne actually do not have more 
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than 15% of original medieval building substance but 85% of the material is from the 19th century. 

Therefore, we can understand that Georg Dehio very clearly voted for “conservation, not restoration”, 

the slogan, which made him famous when he used it in his so called “speech to the (German) emperor” 

in 1905. “We do not conserve a monument because it is beautiful, but because it is a piece of our national 

being, when protecting monuments we do not look for pleasure but for piety”3, he states clearly against 

the restoration habits of the times. And he already pleads for a more popularity of monument protection 

in knowing that only this will finally lead to sustainability, if more than the educated ones develop a 

certain patriotism: “In all strata of society there should be a feeling that a people in possession of many 

monuments is a noble people.”4 

 

Fig. 3. One page of the 1888 publication from Georg Dehio and Georg von Bezold on the sacral 

architectural heritage of Europe, presenting the ground plans of the most important medieval churches 

of the continent. The differently shades parts of the buildings indicate their age (black - oldest) and their 

current condition (white – no longer existing). 

In this context, we have to see the project of a “handbook containing in ordered form all the precious 

German monuments”, which Georg Dehio already was in charge of 1905, when the first annual 

                                                           
3 Andreas Lehne, “Georg Dehio, Alois Riegl, Max Dvořak – a threshold in theory 
development“, pp. 69-80, in: ICOMOS (ed.), Conservation and Preservation, 2008, p. 

73. 
4 Ibidem. 
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conference on the topic took place in Dresden (“day of monument protection”). The five volumes of his 

handbook published between 1905 and 1912 contain all parts of the former German Empire including 

German Switzerland and Elsass-Lothringen. Austria followed in 1933. Western as well as Eastern 

Germany relaunched the program from 1964 till1993 separately, nowadays of course united. In 1993, 

Poland joined the idea as well as the name. Today very often people do no longer know that Georg 

Dehio once was a real existing person. The “Dehio” simply became synonym for the handbook. 

 

 

Fig. 2. The Dehio-Handbook names the political districts and the locations in alphabetical order. The 

books in general hold just one province per volume. They first give some general morphological 

information on the site, before they get into the monumental sacral and domestic buildings first, 

followed by the important residential buildings, sorted after street address. These pages are from a Dehio 

handbook published during the national-socialist “occupation” of Austria, which you recognize through 

the renaming of some provinces. Nevertheless, the inventory of national monuments was important for 

the old Austrian as well as the new German regime. Karl Ginhart, Dehio Handbuch der deutschen 

Kunstdenkmäler in der Ostmark. Erster Band. Wien und Niederdonau, Wien-Berlin 1941. 

2.2   The Austrian Topographies of Art 

In Austria the printed version of the handbooks can, and could always be, bought by everybody, but 

there is digital database behind for expert’s use only. The Austrian Federal Institute for Protection and 

Care of Monuments is in charge of both version and Lehne cited before, head of the Department for 

Documentation and Inventory. In Austria, the handbooks did not start parallel with the German. Austria 

in contradiction to Germany very early saw the task as national effort and public duty. Already in 1853, 

Austria established a central commission, the k.k. Zentralkommission für Erforschung und Erhaltung 

der Baudenkmale, to care about monuments as well as to coordinate the research. Its publications, 

yearbook as well as bulletin, held the leading position within the German literature on art. At the 

beginning, the commission was lead in an honorary capacity. In 1911, it was declared to be a state 

institution but affiliated to the Institute of Art-History of the University of Vienna, which did not only 

edit the Yearbook of History of Architecture but also the Austrian Topography of Art. 
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Fig. 3. The Austrian Topography of Art shows even more in detail the architectural heritage, but not 

only. It describes also pieces of sculpture within and outside of buildings and the emphasis is in general 

more on decoration and furniture. Dagobert Frey, Die Denkmale des politischen Bezirkes Baden, Band 

XXVIII der Österreichischen Kunsttopographie, Wien 1924. 

The latter is in its systematic approach very close to the handbook of Dehio, but additionally holds 

prehistoric archaeological information as well as detailed information on painting and sculpture 

integrated into architecture. Nevertheless, also Georg Dehio’s books in their origin named themselves 

handbook of the German Monuments of Art5. It only explains why Dehio named criteria a little bit 

different as the equally influential Austrian art historians Riegl and Dvořák. Dehio as historian acted 

more as technician and scientist, the art historians Riegl and Dvořák as artists. For them the creation of 

values (memory, historic, age, art value etc.) was the claiming priority, for Dehio arguments understood 

by everybody and not only the expert. Hence, the goal to archive matched. 

2.3   Principles of Inventory  

Looking through the principles of inventory for the monuments of Bavaria from 19046, we are still 

surprised through their actuality. The intention of inventory is to locate the full stock of monuments of 

a country, to describe it scientifically and therewith serve the protection and care of those monuments 

as well as the history of art (and architecture), the history of the country and the history of the region. 

This is to the benefit of the vivid (contemporary) art (and architecture) and strengthens the identity of 

its population (Heimatliebe). 

                                                           
5 Compare Leixner, Einführung in die Architektur, 1919, p. 334f. 
6 „Grundsätze für die Inventarisation der Kunstdenkmäler Bayerns“ (1904), in: 
Huse (ed.), Denkmalpflege, 2006, p. 167-171. 
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In the next steps it defines the range of times (historic monuments of art and architecture), the ownership 

(public as well as private unmovable objects) and categories of buildings: sacral equally to profane, 

domestic as well as vernacular, technical buildings like bridges as well as classical artistic monuments 

like markings of ways or special holly locations. The inventory has to reach for completeness in the 

meaning of such questions: What does this object mean for the art, the architecture, the history, the 

archaeology? What is its value for the location, the region, the landscape, the surrounding? Everything 

that is contained in terms of furniture, murals, sculpture and plastic-art etc. has to be listed, further 

destroyed objects or parts and elements of building complexes. 

In stating that inventory is not only descriptive, but also naming the references, it makes clear the 

fundamental seriousness of the undertaking. Responsible and autonomous analysis is the base for the 

work; hence, it is not intending a final and complete resume. Nevertheless, the work has to be fulfilled 

thoroughly and carefully. 

Further principles describe the systematic of the inventory in terms of its inner organisation. This is 

depending largely from administrative and cultural habits and therefore has to be modified from society 

to society and from time to time. Nevertheless, I would like to describe the system of the European 

handbooks and art topographies as they have served their purpose in excellent ways for now a hundred 

years, and supplement some ideas for modification. The general disposition and arrangement in 

European inventory works the following: The location of buildings is filed under province, district and 

community, all in alphabetical order. For the provinces, geographical distribution might be more 

characteristic than alphabetical. Today, additionally the GPS-coordinates pin down exactly the location 

of each single building, but looking-up in reference book still works best under criteria of alphabet. 

Within the communities the documented buildings are sorted under certain categories like first sacral 

buildings then profane buildings, divided into public (city-gates for example) and private ownership 

(from castles and palaces to single urban houses). The current problem is that many private, but 

representative buildings nowadays are in public ownership like former palaces now serving as public 

museums or ministries. That has to be balanced adequately if you start a current system of inventory. 

Domestic buildings, which have no specific names like prominent palaces normally do have, the 

European system sorts under their postal address in alphabetical order of the streets and a chronological 

numbering of the single houses. What about cultures without street names? 

Another hot topic of redefinition is the question what to document: The older art topographies listed 

sculpture and plastic as public furnishing. Nowadays we have to add some new categories of built 

heritage like commercial buildings from the market to shopping malls, from bazaar institutions to 

caravan palaces, historic technical structures from bridges to watch tower systems, from “prehistoric” 

dams to cisterns have to be listed, not to forget former industrial building complexes. The latter is so 

extent that special handbooks of former industrial complexes in the meantime were started, under the 

Austrian experts in their specific language named “Dehio of industrial buildings”. 
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Fig. 4. Example for handbooks of industrial architecture: Manfred Wehdorn, Ute Georgeacopol-

Winischhofer, Baudenkmäler der Technik und Industrie in Österreich, published in 1984. In the 

meantime, additionally exists a documentation of industrial heritage closer to the Topographies of Art 

from Gerhard A. Stadler, Das Industrielle Erbe Niederösterreichs. Geschichte-Technik-Architektur, 

2006. 

The description as the core of inventory cannot start out with the single building, but with some 

topographic specifics of the region or settlement. Those give a brief overlook in size, location, soil, 

resources of building material, conditions for settling like climate (temperature, humidity, major 

directions of air streams) and tribal affiliation, matters of trading and commerce, sacral and profane 

development of the territories. The system of describing each building followed in the European model 

the outlines, Georg von Bezold had already designed for sacral architecture. He claimed a clear division 

into the characteristics of the ground plan, the elevation in general, the façade in particular and some 

distinct features in detail. For buildings with a long time process, the mere description of the condition 

nowadays is complemented by its architectural development through the times, based on scientific 

analysis. In that context, restorations or reconstructions are mentioned including the name of the people 

responsible. This paragraph should be completed by a brief assessment of its art (design) and building 

structure (material, construction), again with giving the names of artists, architects and artisans. 

Additionally, specifics in the interior or decoration are described. 

Extent and detail of the description are in relation to the importance of the monument. The description 

in general has to be clear, clearly arranged and brief in expression. She has to stress the characteristic 

and avoid commons as well as terms like insignificant or average. It is a specific, distinct termination 

developed through the European inventory, and this is an iconographic value for itself, not only as base 

for restoration. This is much more than mere a picture of a building, an uncommented photography or 

film. The person in charge of the inventory describes the little differences in plan and elevation, within 

the architectural details like windows, doors, profiles, etc. 
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Of course, part of the description is the “style”, the common architectural language, which especially 

the art historians got used to date buildings, but I would like to emphasize in particular that this is not 

sufficient. “Styles” are the definition by theory, and therefore never covering the full range of the 

existing – and styles are already product of inventory. If we are talking here of finding successful 

systems and criteria of inventory in non-European cultures, also the architectural features of those 

cultures have to be notices first, than described and sooner or later there the art-historians will have 

found their “styles”. Never forget that “styles” is a means to shortcut extent descriptions but not the end 

in itself. Thanks to the “untraditional” categories of European monuments discovered recently, like the 

vernacular or industrial architecture, the traditional termination of art historians is no longer 

sufficient.Especially the architect and architectural critique Friedrich Achleitner, whom the non-

architects know more as poet, formed a new language of describing and analysing the modern 

architecture, for which the traditional art historians vocabulary based on describing merely the 

ornament, no longer was sufficient. Interestingly, also for his book series, now called “guide books” to 

the 20th century architecture of Austria, again the experts use the author’s name for characterizing them. 

So, “Achleitner’s” complemented the “Dehio’s”.A last, but very essential part of inventory is the 

description of the surroundings, the neighbourhood, and the context of the building structure. This 

means giving relative figures in contrary of absolute ones. How much is this building higher / lower 

than the surrounding, how much bigger in footprint? Is its silhouette in harmony to the surrounding 

landscape or urban shape? Are the materials unusual in this neighbourhood? Is the building serving as 

landmark, or are many of its type forming the mass of a quarter? This is more and more important as 

the idea of “cultural heritage” is more and more shifting from single monuments towards ensembles and 

cultural landscapes. 

 

Fig. 5. The guidebooks of Friedrich Achleitner, depicting the architectural heritage of the 20th century 

of Austria, use the sorting system of the Dehio handbooks, but extended them with some further building 

types like hospitals and school buildings. Achleitner, Österreichische Architektur im 20. Jahrhundert. 

Band III/1. Wien. 1.-12. Bezirk, Wien-Salzburg 1990. 

2.4   Systems and responsibilities for monument protection and inventory within Austria 

Such reflections already bring us into some other topics: Who is responsible for inventory? Who is 

actually carrying out the work? In 1911, restructuring of the already long-time existing central 

commission, the institutions for administration and research, ended in the Austrian Federal Institute for 

Protection and Care of Monuments (Bundesdenkmalamt – BDA). 

Legislation followed a little bit later in 1923. Remember that the empire the system was developed for 

collapsed through World War I ending the Austrian monarchy in 1919 and leaving back a heavily cut 
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state whom nearly anybody gave a chance to survive autonomously (asides Germany). It somehow 

proofs the values, cultural issues always have meant for my home country that even in hard times like 

those years after a lost war the protection and care of cultural monuments were considered to be of such 

essential importance to make it to public law. Until today, the Dehio handbooks do play the essential 

role in all law cases concerning cultural heritage. 

Care and protection of monuments is a federal law, higher ranked than the building code, which differs 

from province to province, from county to county within the state. A sophisticated system of 

sponsorship is trying to balance private property and public interest in the care and protection of the 1-

2 percent of “listed monuments” under the stock of all buildings of Austria. Clearly enough also in this 

matter the inventory plays the essential role of who is going to receive what specific sponsorship of 

public money to care about his privately owned property as public affair. Therefore, you might argue 

that documentation and inventory is a private issue. I would like to reply – it was wise, not to slaughter 

our heritage agenda to private interests so far and consider documentation and inventory of the cultural 

heritage as a public assignment. 

Nevertheless, it cannot be provided by the state alone. Therefore the involvement of public universities 

is inevitable and a long-term investment on both sides. The students gain knowledge and expertise 

during their academic education, learning by doing on the site, experiencing the knowledge of the 

grandfathers by accurate observation and serious analysis. Only the ones who experienced the traditions 

will be able to build the future. If you have a strategic program for all the universities of a state, you 

quickly gain information on the valuable national building stock: reports on the development of the 

structures, their use within the change of times, traditional material and construction methods, detailed 

sketches in scale by hand, full sets of scaled plans as result of detailed measurement. 

 

Fig. 6. Section through Al-Nawar house in Jeddah, Saudi Arabia: The building survey took place during 

a workshop with Saudi Arabian students of architecture, landscape architecture and geo-informatics 

under supervision and guidance of Austrian university teachers from Vienna University of Technology. 

Austrian students assisted by their teachers did the final processing of the technical plans and the 

analysis. This contour accurate set of plans was base for a design project to rehabilitate the house. With 

courtesy of Irmengard Mayer and Gudrun Styhler-Aydin, Vienna University of Technology. 

The reports are base for evaluation and protection, the measurements base for care, repair and adaption 

to contemporary use. An independent state institution like the BDA in Austria has to coordinated and 

administrated. The universities are encouraged to cooperate. 

The question will occur - which students, which subjects, which faculties. It is certainly a program not 

only for architectural students. In Austria it never has been. Clearly enough from what we have heard 
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before at the beginnings students of history of art had been the ones who got and needed the training in 

inventory. Still today, the BDA clerks in majority are art historians. Hence, recently the architects are 

incredibly taking command within the institution. The reason for is many fold and still an ongoing 

process. We already listed and described the traditional monuments, but the inventory for non-classical 

categories of heritage is still missing. For technical buildings, you do need specific knowledge on 

function and the structural value of the building as well as in social history. In general, the ornament is 

no longer base of the value of 20th century, but function or construction. Therefore, you do need an 

architectural education, closer to the engineer than to the artist. In the meantime, documentation and 

inventory has shifted to more sophisticated technical tools and equipment. Hence, the measurement of 

the historic buildings and the drawing of the plans, elevations and sections architects always dominated 

in cooperation with geodesy. My institute at the Vienna University of Technology has adopted the 

methods of geodesy for the use of architects to document historic building structures. 

 

Fig. 7. Contour accurate horizontal and vertical sections derive from this 3D scan cloud. The classical 

2D technical plans are inevitable for further use through architects and engineers involved into the 

upcoming rehabilitation projects for the house. The system comes from archaeology, as archaeologists 

depend much more on detailed surface information of building structures than architects and technicians 

in general. Nevertheless, for conservation and restoration of historic and traditional architecture this 

information is extremely useful for design decisions also. With courtesy of Irmengard Mayer and 

Gudrun Styhler-Aydin, Vienna University of Technology. 

2.5 The European Year of Monuments 1975 and the involvement of students 

The European Year of Monuments in 1975, a first political action initialized by the European Council 

in Strasbourg to save the European cultural heritage, certainly pushed the idea to use architectural 

students for systemic documentation and inventory in plan and short description. At that time, the built 

heritage of Europe was highly in danger because of modernization in great scale within the old city 

centers. Again, Strasbourg as the town, where Georg Dehio started his handbook series from, played an 

important role. From this German-French era also came Hans Koepf (1916-1994), who was my 

professor for history of architecture and building survey at Vienna University of Technology. He had 

studied at Stuttgart (Germany) and after being guest professor in Istanbul was evocated to Vienna in 

1961.In 1963, he started the “initiative city-survey Austria“(Stadtbauaufnahme-Aktion Österreich) to 

document together with his students finally the street fronts and ground plans of historically valuable 

houses within 106 cities and towns of Austria and Southern Tyrol, Italy7. Private and public institutions 

like municipalities, provincial administrations or chambers of commerce and industry supported the 

initiative financially. Nevertheless, the costs were rather modest, as Koepf and his assistants worked 

without any extra payment besides the wages as university teachers. The students did not receive any 

                                                           
7 Hassler, Bauforschung. Zur Rekonstruktion des Wissens, 2010, p. 162. 
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money also, but travel expenses, photographic material, printing of the results of the documentation and 

exhibitions. Several publications from 1970 to 19758 have been the output and finally a larger number 

of exhibitions within the documented cities from Vienna to Innsbruck, abroad in Dresden and Trieste, 

but also on scientific meetings and for celebrations. A vast echo in printed and broadcasted media 

paralleled the action and contributed essentially that nowadays nobody within Austria dares to demolish 

easily historic building stock. The most effective protection today is the public awareness, not law, as 

immediately once plans for investments touching cultural heritage show up initiatives of engaged 

citizens also show up, start questioning and produce public pressure. This very often is hard for investors 

and their architects but a very effective means of responsible bottom-up control under democratic rules 

of society. Koepf describes 1972 his undertaking himself as following9: When he started first as 

experiment in 1963 to document the facades along streets and places within some Austrian towns 

quickly two unexpected symptoms appeared. The students loved the initiative heavily and soon the 

politically responsible people like majors of towns started their interest for it. Therefore, already in 1965 

a strategic planning was necessary. The professor travelled with his assistants systematically through 

the Austrian cities and towns and marked in site plans (scale 1:1000 meters) the valuable ensembles and 

photographed them strategically. 

 

Fig. 8. The black line is marking the historically valuable building stock, Koepf and his team considered 

to be of particular importance for the historic ensemble of the old city center of Salzburg. Along the 

black line, the students of Koepf survey systematically the street elevations and drew technical plans in 

scale of those facades during the first phase of the initiative to document the historic towns of Austria. 

Hans Koepf, Stadtbauaufnahme in Österreich, Salzburg 1972, p.164 

Of course, this journey helped to find and deepen personal contacts to the city administrations. A card 

index of “wanted” buildings, with their address and their photography, was the result. From this card 

index, the students had free choice for their work, mostly in small groups. Seminaries under supervision 

of an assistant and organized in bloc did take care of larger ensembles. The students did receive 

instructions in advance and through guidelines on paper. They went to the sites, measured the buildings 

and finished the drawings from their sketches and photography afterwards back at the university under 

                                                           
8 Hans Koepf, Stadtbauaufnahme in Österreich, Salzburg 1972, is summarizing the 

multi volume publications, documenting each province of Austria as well as some 

special historic towns like Salzburg and Krems. 
9 See „Stadtbauaufnahmen im Rahmen des Architekturstudiums“, p. 16ff. in: 

Koepf, Stadtbaukunst Steiermark und Kärnten, 1974. 
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control and review through the teaching crew. This led to standardized technical drawings in scale of 

each building with some guarantee for the scientific quality. Additionally to the hand drawn ink plans, 

the students made a report on the documented house containing their sketches as well as their pictures, 

but additionally with all the information on the history of the building and its physical condition at the 

time of the documentation – a solid base for further inventory. Again, the card index, now under 

“documented”, referred to the result. If the quality of single students’ work did not match with the 

criteria, the address went back to the “wanted” card index. At the beginning, the institute ordered only 

for very special objects a full set of plans with all ground plans, the necessary longitudinal and cross 

sections and all elevations. From all other houses only the street front and the ground plan documented 

its status. Later the system was changed to full sets for all objects – and the students could bring in their 

own suggestions for valuable houses of their home areas, as the action was such a success that the 

wanted card-index ran out after a while. Therewith, a big part of Austria’s cultural heritage got its 

documentation systematically. What had started out as action to save the historic buildings at least in 

plan and picture before demolition, ended in a very fine collection of high quality plans and reports. 

Finally, the physical plan drawings ended within the archives of Federal Institute of Monument 

Protection (BDA). 

 

Fig. 9. Successively the elevation plans were compiled with the floor plans of the single objects like 

presented here; in later phases of the systemic city survey Austria all plans were drawn in scale 1:50, 

this is far more detailed than here in the early 70th of the 20th century. The building survey program 

for students of architecture was obligatory until changes within the curriculum after the turn of the 

centuries. Copy of a drawing from the archives of the Department for History of Architecture and 

Building Archaeology at Vienna University of Technology. 

Recapitulating this huge undertaking of my teacher Hans Koepf, I still admire, besides the enormous 

quantity and the excellent quality of the documentation, his pedagogical approach for the architectural 

student. Early he confronted him/her already with historical building substance of highest artistically 

quality. This strengthened his sensibility for local and regional “idioms” to counter balance the more 
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and more spreading, downgrading “all-world-architecture”10. Koepf not yet dared to speak of globalized 

dullness in architecture nearly forty year ago, but he meant this. “If you see today, how in the midst of 

the finest ensembles new buildings lacking any style are take place, it is absolutely necessary to study 

those local idioms to merge old and new into a sensible unit.” (Wenn man heute sieht, wie sich besonders 

in kleineren Städten inmitten bester Ensembles völlig niveaulos Neubauten breitmachen, dann ist das 

Studium des besonderen Lokalidioms notwendig, um Alt- und Neusubstanz zu einer sinnvollen Einheit 

werden zu lassen.) 

 

Fig. 10. “Rehabilitation of towns respecting the city scape”: Suggestion for a new building in the area 

of Gottweigerhof at Krems. Students design from the seminary “Building within the old town” of the 

Department for History of Architecture and Building Archaeology at Vienna University of Technology. 

Koepf added very clearly that this never means to imitate historic architecture, but should inspire sense 

for scale and proportion and for the right choice of material and structure. “Above all real urban qualities 

have to be promoted which today largely are missing what desolates the picture of the city. Finally, real 

urban qualities are real human ones.” (Vor allem sollen echte urbane Qualitäten wieder gefördert 

werden, die heute weitgehend brachliegen und deren Fehlen zur Verödung des Stadtbildes führen. 

Letztlich sind echte urbane auch echte humane Qualitäten.) 

3   Conclusion 

Even Austria with its long tradition in systemic documentation and inventory has trouble in keeping up 

the speed necessary to publish current knowledge. This is easier for the short-speak of Dehio’s 

handbook than for the detailed Topographies of Art. Therefore, the Dehio Handbooks do exist for all 

the provinces of Austria in an updated version. They reached a kind of publicity, for engaged lay people 

                                                           
10 „Stadtbauaufnahmen im Rahmen des Architekturstudiums“, p. 17. in: Koepf, 

Stadtbaukunst Steiermark und Kärnten, 1974 
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in heritage agenda as well as for the expert in arguing pro or contra lists of monuments. On the other 

hand, enable the Art Topographies to publish extravagant research results on anyhow listed national 

monuments. The Federal Office of Monument Protection of Austria strictly supervise the quality of both 

series. Additionally, architectural guidebooks on the building stock of the 20th century appear rather 

frequently and with enormous numbers of copies. They also operate on a high level of accuracy for the 

facts, but sometimes their judgment is superficially, to close to architectural journalism and with the 

problem of not yet enough distance in time. Nevertheless, they are a highly appreciated source of 

information by the advanced heritage tourist as well as the curious architect, as they compile addresses 

with architectural plans, otherwise not available for the public. For countries like Austria, both types of 

inventory books are available on a high level of completeness. They are still missing for young countries 

like Kosovo, but would be both, useful and necessary, to control the heavy building activities there. It 

is high time to start the systemic involvement of students of architecture to accelerate the documentation 

and inventory process as well as to build up awareness under the young professionals. The costs stay 

moderate, if you do this systemic inventory of the architectural heritage within the academic curriculum. 

By that way, you very probably archive objectivity, as the universities are standing outside of the 

profitable real estate market and/or political pressure on local level. The University of Business and 

Technology (UBT) with its large number of architectural students recently has started this systemic 

inventory of the architectural heritage of Kosovo and devoted herself to document under the 

international guidelines of ICOMOS (International Council of Monuments and Sites). 
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Abstract: Integration of the Kosovo road network in the Pan-European network, means, first of all, to 

establish a road system and  infrastructure that is in accordance with the requirements and standards of 

Pan-European road networks, and secondly, to use / promote the geographical position of the Kosovo 

main road network, making it able to meet the requirements of Pan-European road networks. Beside the 

fulfillment of the constructive/ technical / geometrical requirements towards the road infrastructure, the 

road transport network needs to guarantee to its users a high, uniform and continuous level of services, 

as well as road commodity and safety. In this thesis, there is also treated the position of the Kosovo road 

network, the main road directions of Kosovo and its compatibility with the needs of the Pan-European 

connection, the roads and corridors of the Balkans in context to the Pan-European corridors.  In the 

continuation of the thesis, through the Software Trans CAD, there is conducted the analysis and the 

modeling of the Kosovo and Balkan road network, the analysis of the best connection and the shortest 

roads of Balkan countries. The identification of obstruction and the presentation of possibilities for the 

orientation of the flux of goods in a shorter road, in the function of reduced transport costs. The 

comparison of advantages and disadvantages of the existing roads (the eighth Pan-European corridor, 

the Tenth Pan-European Corridor, Via Egnatia etc), the economical sustainability and competition, the 

service quality, limitations (both natural, environmental / season or humane), transport capacities 

Keywords: Kosovo, Roads, modeling with Trans CAD. 

 

 

1 Introduction 

The development of road infrastructure is the determining factor of economic development of our 

country, it is an essential element of economic cooperation, scientific, cultural, free movement of people  

etc., cooperation which is wider and deeper every day, being the current priority. It is clear that the 

Balkan and European integration, the first phase of which is the Stability Pact, constrain the integration 

of road network of our country in the Pan-European infrastructural network transport, as an appropriate 

link with the Trans-European network of European community. Final stabilization of peace in the 

Balkans, coexistence in diversity, free movement of goods, capital and ideas requires you to shorten to 

the maximum the time of contact between producers and users. And it is Kosovo that has something to 

offer in this field to the Balkans and beyond, with its important position as a connecting bridge, and 

important link of the Pan-European corridors. Kosovo is located in the center of Eastern Europe and it 

is claimed to have been historically an important crossroad of the Balkan Peninsula. Road construction 

VI and VII, their connection with the Pan European corridors VIII and X, enabling integration and better 

links of Kosovo with neighboring countries but also in neighboring countries with each other, this 

connection enables that a part of the international traffic (goods and Passengers) from Eastern Europe 

can be redirected towards Kosovo to the Adriatic sea ports, and from the Adriatic to the Black Sea 

through Kosovo as the shortest route.  

 

mailto:rmazrekaj@hotmail.com
mailto:breqica@gmail.com
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Table  1. The road network in Kosovo 

Competence 
/ Type 

Paved % Unpaved % Total in 
Km 

MI 1810 94.2 111 5.8 1921 
Motorway 68    68 
National  599 99.3 4 0.7 603 
Regional 1173 91.6  107 8.3 1280 
Municipal      5034 
Local     4463 
Urban     571 
Total      6985 

      

 

 

 

Fig.  1. Map of national and regional roads in Kosovo 

The primary road network in Kosovo  

In Figure 2, below, there is presented the primary (main) road network of Kosovo which enables 

connection to the Core Road Network of South East Europe (SEETO) and further complete of 

integration in Pan - European Transport networks. 

 

Fig.  2. Kosovo's primary road network that integrates with Network SEETO and further the Pan 

European networks 
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The road network of the first category includes the new highway (until now built 82 km long) that 

connects Kosovo from border in Vermica (border with Albania) with Kosovo's capital Prishtina, to 

continue further to the border with Serbia in Merdare border crossing point, further being connected 

with the city of Nis which  is a transit joint of the Pan European Corridor X. 

 

 

2 Pan-European Transport Corridors (PETC) 

Ten Pan-European Transport Corridors are determined in the second Pan-European Transport in Crete, 

March 1994, as routes in Central and Eastern Europe that require major investments over the oncoming 

ten to fifteen years. Other additions were made at the third conference in Helsinki in 1997, therefore, 

these corridors are named as "Crete Corridors" or "Helsinki Corridors", regardless of their geographical 

location. A tenth corridor was proposed after the end of the war between the states of the former 

Yugoslavia. Recently, there is approved an eleventh corridor stretching from Romania, through Serbia 

and Montenegro to Italy. It is known that this corridor will pass through Belgrade and will incorporate 

highway Belgrade - Bar (Montenegro). Corridors, in varying order, include road, rail and navigable 

waterway itineraries. 

 

 

Fig.  3. Pan European Network Corridor 

 

Table  2. Ten Pan European Corridors 

 

I (North-South) Helsinki - Tallinn - Riga - Kaunas and Klaipeda 

- Warsaw and Gdansk 

Branch A (Via/Rail Hanseatica) - St. Petersburg - Riga - 

Kaliningrad - Gdansk - Lübeck 

Branch B (Via Baltic/E 67) - Helsinki - Warsaw. 

II (East-West) Berlin - Poznań - Warsaw - Brest - Minsk - Smolensk 

- Moscow - Nizhny Novgorod 

III Brussels - Aachen - Cologne - Dresden - Wrocław - Katowice - 

Kraków - Lviv - Kiev 

Branch  A - Berlin - Wrocław 

IV Dresden/Nuremberg - Prague - Vienna - Bratislava - Győr - 

Budapest - Arad - Bucharest - Constanţa /Craiova - Sofia - 

Thessaloniki / Plovdiv - Istanbul. 
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V (East-West) Venice - Trieste/Koper - Ljubljana - Maribor - 

Budapest - Uzhhorod - Lviv - Kiev. 1,600 km (994 mi) long. 

Branch A - Bratislava - Žilina - Košice - Uzhhorod 

Branch  B - Rijeka - Zagreb - Budapest 

Branch  C - Ploče - Sarajevo - Osijek - Budapest 

VI (North - South) Gdańsk - Katowice - Žilina, with a western branch 

-Katowice-Brno. 

VII (Danube River) (northwest-southeast) -2,300 km (1,429 mi) long.  

VIII Durrës - Tirana - Skopje - Sofia - Plovdiv - Burgas - Varna. 1,500 

km (932 mi) long. 

IX Helsinki - Vyborg - St. Petersburg - Pskov - Gomel - Kiev - 

Ljubashevka - Chişinău - Bucharest -Dimitrovgrad - 

Alexandroupolis. 3,400 km (2,113 mi) long.  

The main sub-branches: St. Petersburg - Moscow - Kiev. 

Branch A - Klaipeda - Vilnius - Minsk - Gomel 

Branch  B - Kaliningrad - Vilnius - Minsk - Gomel 

Branch  C - Ljubashevka - Rozdilna - Odessa 

X Salzburg - Ljubljana - Zagreb - Beograd - Niš - Skopje - Veles - 

Thessaloniki. 

Branch A: Graz - Maribor - Zagreb 

Branch  B: Budapest - Novi Sad – Beograd 

Branch  C: Niš - Sofia - Plovdiv - Dimitrovgrad - Istanbul through 

Corridor IV 

Branch  D: Veles - Prilep - Bitola - Florina - Igoumenitsa 

 

In addition to the above corridors, later determined four transportation areas as important modal 

corridors: 

Barents Euro-Artic Transport Zone: Multimodal Transportation Zone covering the northern provinces 

of Sweden, Finland and Norway as well as Murmansk and Arkhangelsk and Karelia Republics and 

Komi of the Russian Federation. 

 Black Sea Transport Area: Seaside countries of the Black Sea (Turkey, Georgia, Russia, Ukraine, 

Romania, Bulgaria) as well as Greece and Moldova (observer status to Armenia and Azerbaijan) 

 Adriatic Ionian Sea Transport Area Sea: Adriatic and Ionian  Seaside countries (Albania, Bosnia and 

Herzegovina, Croatia, Greece, Italy, Slovenia, Serbia and Montenegro) 

Mediterranean Transport Area (MEDA countries): Algeria, Cyprus, Egypt, Israel, Jordan, Lebanon, 

Malta, Morocco, Palestinian Territories, Syria, Tunisia and Turkey. 

 

2.1 Pan European Road Network who influence in Kosovo Road Network 

Corridors and branches which directly affect transport and Kosovo road network are:  

Corridor IV - Dresden / Nuremberg - Prague - Vienna - Bratislava - Győr - Budapest - Arad - Bucharest 

- Constanţa / Craiova - Sofia - Thessaloniki / Plovdiv - Istanbul: creating links through Serbia and 

Macedonia.  

Corridor V - (East-West) Venice - Trieste / Koper - Ljubljana - Maribor - Budapest - Uzhhorod - Lviv 

- Kyiv: creating links with Sarajevo (BH) via Serbia and Montenegro.  

Corridor VII - (Danube River) (northwest-southeast): as waterways who performs multi-modal 

transport corridors IV, V, VIII and X. 

 Corridor VIII - Durres - Tirana - Skopje - Sofia - Plovdiv - Burgas - Varna: about creating routes that 

pass through the territory of Albania and Macedonia. 

 Corridor X - Salzburg - Ljubljana - Zagreb - Belgrade - Niš - Skopje - Veles - Thessaloniki: creating 

connection via Nis (SR) and Skopje (MK). 
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 Adriatic and Ionian Sea Transport Area: Adriatic and Ionian Seaside countries  (Albania, Bosnia and 

Herzegovina, Croatia, Greece, Italy, Slovenia, Serbia and Montenegro). 

Mathematical apparatus that will be used for implementation of the Project for the Integration of Kosovo 

road network into the PAN European network. 

 

2.2 Mathematical modeling of the road network and traffic. 

Classic model used in TransCAD for analysis, optimization and forecasting of traffic in a road network 

model with 4 Stages is held pursuant to the Protocol and the following steps: Trips generation: 

determines the frequency of origins or destinations in each zone by purpose of travel, based on the Land 

Use and demographics of families, as well as other socio-economic factors. Trips distribution: match 

origins with destinations, often through using function of gravity model, which is equivalent to an 

entropy maximization model. Modal choice calculates the trips between each origin and destination that 

uses a one way (mode) specified transportation. This is in the final logit model. 

Shortest trips: sets the travels performed with specific ways of transportation between origin and 

destination, according to certain routes. For scheduling road itineraries there is applied the Wardrop 

principle for user equilibrium in which each user chose the shortest path (travel time), this choice is 

performed in the same way by any other user. Generation stage of trips (trips generation): mathematical 

models that are commonly used type of linear regression models as well as those using the gravitational 

at the distribution stage. Linear regression is used to find the correlation relationship between the 

number of movements from one area to generate the statistical data stochastic special qualities of the 

area, as are the number of residents, number of vehicles, macroeconomic indicators, etc. Cubic 

polynomial regression fits with a set of simulation dates. Band of reliability is a simultaneous generation 

with simultaneous 95% confidence band constructed using the Scheffe method.                                                                                                     

The purpose of regression analysis is to model the expected value of a variable y in terms of the value 

of an independent variable (or independent variables vector) x. In the simple linear regression, the model 

is of the following type: 

                                         y = 𝒂𝟎 + 𝒂𝟏 𝐱 + + ε                                                       (1) 

In many configurations of such a linear relationship there may not stand, for example, in the case of 

traffic volume dependence of the degree of motorization (number of auto vehicles per thousand 

inhabitants). In this case we can propose a quadratic model in the form of: 

                                       y = 𝒂𝟎 + 𝒂𝟏 𝐱 + 𝒂𝟐 𝐱² + ε                                                (2) 

 

In this model, when the rate of motorization varies from x to x + 1 units, traffic volume varies with the 

derivative of the expression a1 + 2a2x. The fact that the change in volume of traffic depends on x is 

what makes this non-linear dependence (This should not be confused with the statement that this is a 

non-linear regression, but this is still the case of a linear regression).  

In general, we can model the expected value of y as a sequence of n polynomial benefiting the general 

model of polynomial regression: 

                         y = 𝒂𝟎 + 𝒂𝟏 𝐱 + 𝒂𝟐 𝐱²+ 𝒂𝟑 𝐱³+.... + 𝒂𝒏 𝐱
𝐧 + ε                (3) 

 

The model of trip distribution: travel distribution model (O-D matrix) will use the Gravitational Model 

developed according to the following mathematical formula:  
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                                       Tij = k*(Gia*Aja) / Cijb                                                                                  (4) 

 

Where:  

i & j    Zone of origins and destinations 

Tij       Passenger traffic flow (road transport) between zones i and j  

Gi        Number of trips generated by the area of i 

Aj        Number of trips attracted by zone j  

Cij       Obstacles or resistance to travel between zones i and j             

 (a function of travel time between i and j),  

Whereas the factors a, b and k are constants to be determined conclusively as a value during the 

calibration of the model and represent the specific characteristics of concrete road infrastructure, 

Modal choice stage: mathematical model used in this step is modeling logit model: logit is a number p 

between 0 and 1 that is calculated by the formula: 

 

                                     𝐥𝐨𝐠𝐢𝐭(𝐩) = 𝐥𝐨𝐠(
𝐩

𝟏−𝐩
) =  𝐥𝐨𝐠 (𝐩)  −  𝐥𝐨𝐠 (𝟏 − 𝐩)              (5)  

The grounds of the logarithmic function has little importance in this case, as long as it is greater than 1, 

but the natural logarithm with the base "e" is the one used most often.  

Description of the shortest Trips: a mathematical model used in this case is the Wardrope or that of 

equilibrium users: 

Determination of equilibrium: to determine the traffic routes and its derivatives of the transport network 

we must have regulations and they are known as Equilibrium Conditions of Wardrope (1952). Optimal 

equilibrium of the user can be found by solving non-linear programming problem: 

 

 min ∑ ∫ 𝑺𝒂 (𝒙)𝒅𝒙
𝒗𝒂

𝟎𝒂                                                        (6) 

 

2.2.  Presentation of the GIS Map, Integration of Kosovo road network in to Pan European network 

created in TransCAD 

 
The first step of the TransCAD application procedure is the definition of the service area of study. Given 

the topic of study: Integration of Kosovo's road network into the Pan-European networks of transport, 

we selected the study area as an area that lies between the area of the Pan-European Networks and TEN-

T (Trans-European Networks) and SEETO (South East European Transport Observatory ) zone.  

This selection is based on the argument that the analysis of OD (origin-destinations) of the traffic of 

goods and passengers should not only include the SEETO project area, but also other important areas 

of the world that are traffic generators and/or centroid-joints influential in the network: Chisinau 

(Moldova), Lviv (Ukraine), Kiev (Ukraine), Odessa (Ukraine), Istanbul (Turkey), which are also 

important joints of the Pan-European Corridors. Also, they should be excluded from the system the 
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centroid joints that are away from the field of impact on Kosovo's road network. In Figure 3 below 

presented our project study area, extracted from the Google satellite imaging system. 

 

Fig. 4. Project Study Area, road network integration of Kosovo in Pan European network 

Second step  is to digitalize the study area, the road and rail network, for the zone of the Pan-European 

networks, SEETO, TEN-T and in more details for Kosovo and Albania.  

Digitalization was performed on geo-referenced images according to the coordinate system of Europe, 

on the program AutoCad Map 3D 2009.                                           The digitalization process was 

followed by the process of topology and the clean-up, preparing the system for the zonal polygonation 

as well as for establishing road and railroad networking as well as the introduction of the centroids in 

the system.  

The further elaboration of the GIS File-system was performed in ArcGIS 9.3.2, where there was 

conducted the File-format conversion into "shape", which allows the transfer / conversion in the 

TransCAD program. The coordinates system used is: Class - Europe, Zone - Bartholomew. In Figure 4 

below there is given the map of the study area - states, performed with TransCAD. 

 

Fig.  5. Map of project study area road network integration of Kosovo in Pan European network  

In the following, there are given the areas and transport networks of Kosovo and our Study Area. For 

each layer there is given the relevant panel with vector system of crosses and joints according to the 

road and rail network. Tables / Matrixes of the System: After creating the graph architecture and 

networking system of road and rail transport of Kosovo, the Pan-European Transport Network, Trans-

European Transport Network and Transport Networks of  South East European Transport Observatory 

(SEETO), there is passed the information link for states, cities and centroid / important joints of the 

transport network, roads, railways and important geographical, technical, economic, demographic and 

social data, with geographical  network / physical environment constructed in GIS to TransCAD's .  
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The data inputs of the program are structured by a matrix of type date formats and Excel table format: 

xls, xlsx, which serve as the basis for converting formats transferable to TransCAD: dbd, bin, mtx,  dbf 

and tab. The data were obtained from the European Counsel (EC) Reports on Pan-European Networks, 

Trans-European Networks of Transport (TEN-T), the European Road Transport Networks (TERN), 

project  reports for South East European Transport Observatory (SEETO), from the World Bank 

publications,  government projects and publications that contain important data on Kosovo.  In the 

following image there is given the panel during the process of linking the data in the table with layers 

of transport networks and other system features. 

 

Fig.  6. Linking tables with layers of transport networks 

Sourse: by author 

On the basis of algorithms and procedures described, there was conducted comprehensive modeling of 

the primary and secondary road networks of Kosovo, primary Balkan road network (SEETO) and 

European road Network. 

The model has the following features:  

The model built for the road network also includes the main European rail network which is part of the 

European multimodal network and cannot be left out of the modeling process 

Modeling of the study area includes 38 countries of which 36 European and two Mediterranean 

countries, with a total population of approximately 787.4 million and 24.7 million km2 area. 

Graph of the study area consists of 102 sub areas, 38 primary centroids of capital cities and 102 

secondary sub areas or major traffic centers, from 1,057 joints and 1,414 road arches as well as 321 

joints and 414 railway arches. Transportation graphite model in the study area covers a road network 

with a total length of 5,668,712 km and a railway network in a length of 419.287 km. 

The model with the above mentioned characteristics is able to successfully accomplish the objectives 

of the study by determining: The existing transport capacity of Kosovo road network, for goods and 

passengers. Problems and Bottlenecks to the road network as well as interventions to be performed on 

the network to meet the standards of primary European road networks. Possible transport capacity of 

the Kosovo road network integrated in European networks as a direct result of meeting the standards. 

Optimized and redistributed traffic in Kosovo and European networks, highlighting the volume of 

freight and passenger traffic that can pass on Kosovo's road network as a result of minimal itineraries 

and transportation costs that the network can offer. For the current project phase, we apply the model 

built only to the main road network in Kosovo to determine traffic flows on the network and reports the 

volume of road capacity to identify road sections where there are problems and traffic jams and 
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interventions are needed to increase road capacity through its expansion, adding new lanes or passing 

on the highway. 

 

 

4  Determination of transit and international transport in Kosovo road network  

The essence of determining and  integration process of  Kosovo road network into Pan European 

networks is without a doubt the definition of  international and transit traffic will be able to withdraw 

and afford Kosovo's main road network: Road 6,  6a, R 6b and  Road 7 .  

To solve this problem through modeling and simulation of Kosovo's road network (KRN) and the 

European Road Transport Network (TERN), it is necessary to calculate the matrix of Origin - 

Destination (OD) of the movement of goods and passengers between states belonging to the Transport  

network, Kosovo road Network and Trans European Transport Networks.  

Table  3. Reports the value (Euro) / Weight (tons) in international trade 

 

Member states Value ratio € / Ton goods 

      Import Export Import + Export 

Croatia 799.31 1,696.56 1,240.93 

Iceland 1,945.83 1,633.09 1,805.67 

Norway 562.64 2,193.06 746.23 

Switzerland 7,328.13 3,216.54 4,268.90 

Albania 833.91 1,009.62 946.24 

Kosovo 2,394.37 1,436.21 1,533.66 

Belarus 423.66 2,589.75 899.02 

Bos. and H 737.22 1,320.70 1,001.70 

Montenegro 1,395.00 1,573.98 1,558.58 

Macedonia 1,955.51 1,338.81 1,522.27 

Moldova 1,348.38 1,826.86 1,519.54 

Serbia 1,237.24 1,903.09 1,607.94 

Russia 547.97 4,205.88 803.74 

Turkey 2,155.80 1,659.21 1,822.61 

Ukraine 281.51 2,440.19 623.52 

 

 

Table  4. Modal Split of international transport in Kosovo, based on the Euro value  

   2012        2013 

          Value %       Value  %  

Sea transport 3,992 0 13,647 - 

Rail transport 1,444,292 0.9 3,432,206 1.20 

Road transport 154,137,095 93.2 275,958,514 93.90 

Air Transport 1,805,088 1.1 1,157,930 0.40 

Pos.Delivery 937,906 0.6 3,075,529 1.00 

Com.Transport 0 0 0 - 

Fix.Tra.Inst 6,999,215 4.2 10,123,743 3.40 

Tran.Thro.Riv 0 0 0 - 

Total exports 165,327,587 100 293,761,569 100 

Sea transport 470,747 0 193,856 - 

Rail transport 106,459,444 5.5 119,372,014 5.70 
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Road transport 1,713,828,463 88.6 1,870,498,209 88.80 

Air transport 33,149,797 1.7 34,610,784 1.60 

Pos.Delivery 11,328,862 0.6 7,547,190 0.40 

Com.Transport 19,147,777 1 29,213,361 1.40 

Fix.Tra.Inst  51,098,473 2.6 43,890,329 2.10 

Tran. Thro.Riv  57,650 0 134,087 - 

Total imports 1,935,541,213 100 2,105,459,829 100 

Sea transport 474,739 0.02 207,503 0.01 

Rail transport 107,903,736 5.14 122,804,220 5.12 

Road transport 1,867,965,558 88.91 2,146,456,723 89.46 

Air transport 34,954,885 1.66 35,768,714 1.49 

Pos.Delivery 12,266,768 0.58 10,622,719 0.44 

Comb.Tra 19,147,777 0.91 29,213,361 1.22 

Fix.Tra.Inst 58,097,688 2.77 54,014,072 2.25 

Tra.Thro.Riv 57,650 0.00 134,087 0.01 

Impo. + expor. 2,100,868,800 100 2,399,221,398 100. 

 

Table  5. Modal Split of international transport in Kosovo, the base weight, in tons 

Value/weight 

proportion  

€/ton Import + Export  Mod.Split 

     % Euro Ton 

Sea 1,011 207,503 205 0.02 

Road 2,692 2,146,456,723 797,346 68.48 

Rail 472 122,804,220 260,345 22.36 

Air 52,294 46,391,433 887 0.08 

Water 400 134,087 335 0.03 

Combined  472 29,213,361 61,893 5.32 

Fix.Equip. 1,011 43,890,329 43,413 3.73 

Total   2,389,097,656 1,164,425 100.00 

 

4.1  Assessment of transport capacity of Kosovo road network  

For this project we apply the model built only for Kosovo main road network to establish traffic flows 

on the network and reports of the volume of road capacity, to identify the road sections where there 

have problems,  traffic jams , and which interventions are needed to increase  road capacity through its 

expansion, adding new lanes or crossing on the highway. Table 8 and 9 show the traffic data used to 

determine the capacity of roads, and  reports volume  / road capacity.                                 Results of the 

TransCAD's application presented in the following table, relevant traffic flow of the Kosovo road 

network. 

Table  6. AADT and Report Volume /capacity in Kosovo's main road network (Rout 6,6a,6b, and Rout 

7) 

 

 Roads AADT          Volume / Capacity Proportion 

2012       2018       2021 

R-6 7,393 0.6 0.8 0.92 

R-7 10,445 0.86 1 1 

R-6 20,941 0.58 0.79 0.92 

R-7 6,487 0.52 0.7 0.81 

R- 6 12,031 0.97 1 1 

R-6b 8,070 0.65 0.87 1 

R- 6b 16,414 0.46 0.62 0.72 
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R- 7 10,795 0.87 1 1 

R- 7 12,487 0.35 0.47            0.55 

R- 7 8,554 0.69 0.92 1 

R- 6a 10,812 0.87 1 1 

R- 6a 20,855 0.59 0.79 0.91 

R- 6a 8,144 0.66 0.88 1 

R-6a 2,819 0.23 0.3 0.35 

R- 6b 7,394 0.6 0.8 0.92 

R- 7 7,695 0.22 0.29 0.34 

Sourse: by author 

When volume/road proportion capacity amounts to 0.8, according to European and American standards 

should be increased road capacities through expansion, increasing the number of lanes or passing on a 

highway because the level of service deteriorates significantly. 

    2.  The maximum value of the ratio volume / road capacity is 1, and it shows  

           that the route has the lowest level of service F, which signals its blocking.                              Table 

7 below given color codes and intervention required to increase transportation capacity, traffic volume, 

of road infrastructure. 

Table  7. Color code and  Level of service ( LOS ) 

Color 

code 

Level of Service 

(LOS) 

              Intervention Requested 

 

 

 

Deri C      Increasing road capacity is not required.                                                                                                       

     The free flow 

  C & D Plan to increase road capacity after 5 -7 years 

 

 C & D Plan to increase road capacity after 3 -4 years 

 

  

 

D & E Make and increase road capacity 

  

 

F Urgently increases the capacity of the road 

    Sourse by:Author 

 

5  Conclusion 

There can be no sustainable development of transport in the Balkans without of its integration in 

transport networks in European networks and without integrating Kosovo road network into the 

European road network, for themselves Kosovo position in the center of the Balkan peninsula. 

With consideration that Kosovo's transportation network meets the Trans European standards of 

Transport Networks (TEN-T), and the Trans European Road Network (TERN), and after determining 

the OD matrices of goods and passengers in the study area of Kosovo road network integration in Pan 

European network (RNI in PERN), with TransCAD's side was calculated the flow of vehicles in 

Kosovo's main road network (roads 6, 6a, 6b, and 7) defining clearly the Kosovo road network capacity 

for a period of time from 2012 - 2021. 

Integration of Kosovo's road network in Pan European Network creates the necessary conditions for 

withdrawal, in the primary road network in Kosovo, to an expected traffic of goods, international and 

transit through the territory of the Republic of Kosovo, about 10 mil/tons of goods per year, or about 
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1,270,359 heavy trucks (HGV) a year, needed to transport them. Annual Average Daily Traffic (AADT) 

was 3,480 trucks/day or about 10,440 equivalent cars (PCU). 

Based on these outputs of the TransCAD derives that the orientation of the expected traffic of goods 

and passengers will have transit or origin/destination  the territory of Kosovo is a significant value that 

fully justify the significant investment for radical improvement road infrastructure, especially the 

construction of roads 6 and 7 that connect and integrate Kosovo into the Pan-European network, as well 

as road transport operation in Kosovo, applying European standards in this field. 
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GIS 
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Abstract. Application and implementation of location suitability analyses are powered through the use 

of GIS along with spatial analysis component, which enables the creation of buffers, overlay, 

termination, proximity analysis, spatial unity, map algebra, reclassification of raster and other 

operations. In terms of land suitability, GIS helps the user to define which locations are most appropriate 

or inappropriate for certain developments. Consequently, GIS as a tool becomes more important to 

provide support for decision makers. This analysis takes into account environmental and socio-

economic factors as determinant of urban land development. This analysis requires first finding spatial, 

environmental and socio-economic constraints and then finding the land suitable for development of 

residential areas according to specified criteria’s. Hence, two preliminary results derive mainly from 

this analysis, such as composite (raster) map of restrictions for housing developments, and composite 

(raster) map of suitability housing development. Once these two composite maps are completed using 

specified GIS operations and functions, it is created the final map of site suitability for housing 

development. In creating the final map several factors had been used in total to establish the restriction 

model and also many criteria’s divided into five classes for establishing a map of land suitability for 

residential development in Prishtina city, namely in the study area.  

Keywords: GIS, Modeling, Spatial Analysis, Location Suitability, Map Algebra. 

1 Introduction 

This analysis is very useful for decision makers, planners and developers who will planed and invest 

different projects in different locations. Location influence almost everything in human development 

needs. Some future development are specific to specific locations. The land suitability term has to do 

with its features required to support a proposed land use, taking into account social, physical, spatial, 

and economic factors. Land suitability analysis (LSA) is an analysis which is based on a combination 

of many GIS operations and functions for assessing the land suitability locations for certain 

developments, in this case for residential development. This spatial analysis uses algebraic language of 

map taking into account given factors as conditional to urban land development. Hence, Map Algebra 

is a simple and powerful algebra with which can be executed all operations and functions of Spatial 

Analysis tools for Geographical Analysis. 

 

Fig. 1. The scheme how the calculations process operates in spatial analysis. Source: ESRI, ArcGIS Spatial 

Analysis (Adopted by R. Murseli & F. Isufi). 

mailto:rizah.murseli@gmail.com1
mailto:florim_isufi@yahoo.com
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The aim of this research is to find out which are the most suitable locations for the allocation of land 

for future urban - residential developments based on given and required factors and criteria. Conducting 

this analysis initially requires finding spatial, environmental and socioeconomic constraints and then 

finding the land suitability for specific developments based on defined parameters. So, mainly two 

preliminary results come through this analysis, as follows:  

1. A composite (raster) map of residential development restrictions, and  

2. A composite (raster) map of the suitability of residential developments.  

Once these two composite maps are completed using GIS certain operations and functions, the final 

map of land suitability for development is created.  

Based on data provided and for the purposes of this research was developed the Final Model of Land 

suitability for Residential Development, with two main supporting models of restrictions and suitability 

as follows:  

1. The final suitability model for residential development (FSMRD), 

          a. Restriction model for residential development (RMRD); 

          b. Suitability model for residential development (SMRD);  

Application and conducting of these analyzes is enabled through the use of GIS together with spatial 

analysis tools, which allows the creation of buffers, overlay, termination, proximity analysis, spatial 

unifications, map algebra, raster reclassification and other operations . In terms of land suitability, GIS 

helps the user to define which sites are suitable or unsuitable for development. In this way, GIS as a 

tool becomes very important, providing support for decision makers.  

In building a model are required eight steps, which are achieved through spatial analysis, which include: 

defining the criteria for analysis, defining the necessary data, defining what GIS analysis operations 

should be performed, preparation of data, design a model, activation of the model, analysis of model 

results, and Refining the model as it needed. 

 

 

2   Defining the criteria for analysis 

During the planning process two steps are very important, the first step is to know and locate which area 

important resources to preserve or restrict for future development in an area and second step is what is 

left from preserve or restrict resources to plane then to develop for future development. Defining the 

criteria is made based on the restrictions of spatial developments arising as part of the national 

legislation, planning documents (Estimated investment in infrastructure), analyzing the most 

appropriate distance for land functions dedicated for housing, as well as documents and different 

practices. Here is very important to know the methodology and the benefits of this analysis than the 

results itself. Criteria’s have been taken from various local urban plans and some set up criteria’s which 

exercise here are in this paper.  

The formula for calculating the land suitability is: 

𝑆 = ∑ 𝑤𝑖𝐶𝑖

𝑛

𝑖=1

∏ 𝑟𝑗

𝑚

𝑗=1

 

(12) 

  

Where:  

S =  Suitability model for residential development; 

wi =  Weight for criteria i (Ci);  

Ci =  Criterion for suitability;  

rj =  Restrictions (stops).  

Weight and criteria for suitability model: 

 w1 & C1 =  Weight and criteria for economic zones; 

 w2 & C2 =  Weight and criteria for healthcare services; 

 w3 & C3 =  Weight and criteria for recreation (parks, sport) areas; 

 w4 & C4 =  Weight and criteria for education (schools and preschools) services; 
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 w5 & C5 =  Weight and criteria for existing residential areas; 

 w6 & C6 =  Weight and criteria for water supply accessibility; 

 w7 & C7 =  Weight and criteria for canalization network accessibility; 

 w8 & C8 =  Weight and criteria electric network accessibility; 

 w9 & C9 =  Weight and criteria for roads accessibility; 

 w10 & C10  =  Weight and criteria for slope conditions; 

 w11 & C11 =  Weight and criteria for aspect conditions; 

Tab. 1. Factors and criteria’s for suitability model for residential development 

Fact

or/ 

Crit
eria 

S1 

(5) 

S2 

(4) 

S3 

(3) 

S4 

(2) 

S5 

(1) 

W % 

C1 <1.5km 1.5-

3.0km 

3.0-

5.0km 

5.0-10km >10.0k

m 

0.04 20

.00 

C2 0.5km 0.5-

1.5km 

1.5-

3.0km 

3.0-5.0km >5.0km 0.04 

C3 <0.5km 0.5-

1.5km 

1.5-

3.0km 

3.0-5.0km >5.0km 0.04 

C4 0.5km 0.5-

1.5km 

1.5-

3.0km 

3.0-5.0km >5.0km 0.04 

C5 0.2km 0.2-

0.5km 

0.5-

1.0km 

1.0-2.0km >2.0km 0.04 

C6 <0.1km 0.1-

0.25km 

0.25-

0.5km 

0.5-2.0km >2.0km 0.10 40

.00 

C7 <0.2km 0.2-

0.5km 

0.5-

1.0km 

1.0-2.5km >2.5km 0.10 

C8 <0.2km 0.2-

0.5km 

0.5-

1.0km 

1.0-2.5km >2.5km 0.10 

C9 0.25km 0.25-

0.5km 

0.5-

1.0km 

1.0-2.5km >2.5km 0.10 

C10 0-20 2-50 5-80 8-150 >150 0.25 40

.00 

C11 South Sout

h-East 

South-

West 

North-

West & North-

Est 

Null 0.15 

11 Sum 1.00 10

0.00 

 

Restriction factors and criteria: 

 r1 =  Restriction related to road (street); 

 r2 =  Restriction related to railway; 

 r3 =  Restriction related to water deposits; 

 r4 =  Restriction related to high electric power line; 

 r5 =  Restriction related to high voltage electric stations (TS); 

 r6 =  Restriction related to public institutions; 

 r7 =  Restriction related to cemetery; 

 r8 =  Restriction related to river bad; 

 r9 =  Restriction related to existing forest areas; 

 r10 =  Restriction related to riparian woods; 

 r11 =  Restriction related to parks; 

Tab. 2. Factors and criteria’s for restriction model for residential development. 

Factor Described factor Criteria 
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r1 National road (within urban areas) 6m 

Primary urban road 6m 

Collective urban road 6m 

Local urban road 3m 

Special urban road 3m 

Rural road 3m 

r2 Railway 3m 

r3 Water deposit 10m 

r4 High voltage electric power line 100m 

r5 High voltage electric stations (TS) 100m 

r6 Public institution 10m 

r7 Cemetery 10m 

r8 River 30m 

Stream 10m 

r9 Forest area 5m 

r10 Riparian wood 5m 

r11 Parks 10m 

2.1   Specification of the Necessary Data 

The model operates through geographic data, and as much precise the geographic data are and as better 

the weight and scale of these data defined, so the most acceptable are the model results. In the analysis 

of land suitability model for residential developments, as well as models of development constraints 

have been used the following data:  

1. Land Use - Geo-database of land use for Prishtina city in 2013, developed by R. Murseli Master 

thesis;  

2. Water supply network- the data is provided by RWC Prishtina and has accuracy equivalent to 

land use map;  

3. Sewerage network - the data is provided by RWC Prishtina and has accuracy equivalent to land 

use map;  

4. Local electricity network - the data source is KEDS and has accuracy equivalent to land use map;  

5. Road network - the data is developed by R. Murseli Master thesis;  

6. Digital relief model (10x10m pix.) - The data is developed from topographic maps 1:25000 as 

isolines;  

7. The slope of the terrain and aspects (10x10m pix.).  

 

2.2   Setting Operations – Function in GIS 

Based on the criteria and data set for the establishment of relevant models, the next necessary step is to 

set operations-functions in GIS, which are necessary for specifying the land suitability. Almost all files 

must be converted from vector to raster. Then, the raster should be reclassified in the classification 

system from 0 and 1 for restrictions model and from 1 to 5 classes for the land suitability model, where 

the value 0 indicates preservations or restrictions, and value 1 (S5) shows the worst suitability and value 

5 (S1) shows the best suitability. Then, it becomes the integration of the model of restrictions and 

suitability to produce the final model of suitability.  

All values of the model of suitability should be extended within cells of value 1 of the restrictions 

model. The buffer operation should be applied to all files in the model of restrictions, with the aim of 

including restrictions distance for certain developments. For example, the protective area of river has 

30m buffer, while the urban local roads 3m buffer from the edge of the road or sidewalk (regulative 
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line). In the model of limitations each pixels that falls in the value of 0 indicates restrictions of that 

space, and the value 1 indicates that there are no restrictions. But at the model of suitability, each cell 

with value 1 indicates the lowest or poor suitability, while the cell with the value 5 indicates the highest 

suitability. Because the study area is small and S5 and S4 sometimes extend it, the classes might not be 

shown in the suitability maps. 

 

2.3   Data preparation 

After setting GIS operations, data should be prepared for the model. This includes cut-off data within 

the study area; classification of data and some conversions of vectors into raster.  

 

2.4   Setting the Model 

Setting the model is done in Model Builder application in ArcView program. In this application we can 

activate the above GIS operations and execute at the defined data using classification by weight and 

scale. So, the model builder is an application for building, editing and management of the model or 

models. 

 

2.5   Model Activation 

Model activation is made in the application where the model is built through the command "Run 

Model". In this phase, which is followed by the building phase is designed the map for what the model 

is built, in this case becomes the mapping of land suitability for residential development.  

 

2.6   Analysis of Model Result 

At this stage the model results are analyzed, if they have given the desired result based on data of defined 

criteria and operations performed in GIS. If the model is acceptable, then the final map of land suitability 

is prepared, if not then we substitute the GIS operations or change the criteria or factors as it has been 

describe above as refining the model. 

3   Conclusion 

In many municipalities in Kosovo not to say It has become a habit, that during the planning process and 

especially when the need of the urban growth boundary and designation of areas for future development 

are made under the influence of subjective factors, and as a result the urban boundaries expanded in an 

inappropriate locations, also intended surface settlements in unsuitable locations and often with a high 

degree of risk or even in areas with restriction development. Also, natural resources and values are not 

observed due to the interference of political interests and other interest groups. Analysis of location 

suitability when It needed enables the urban growth boundary or the development of new residential 

areas or other, to becomes so scientific, fair, transparent and practical, eliminating largely subjective 

factors that often influence the inadequate plans and therefore not sustainable investments, which do 

not serve well to community and neither local government nor the investors. This analysis is not saying 

that will solve the problems of urban planning, but enable the development of new areas of development 

in order to become fairer and more appropriate in locations term. 
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Fig. 2. Operational scheme of restriction model (By authors). 
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Fig. 3. The map of restriction model (By authors). 
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Fig. 4. Operational scheme of suitability model (By authors).



  Architecture, Spatial Planning and Civil Engineering 

  
 

 
195 

 

 

 

 

Fig. 5. The map of suitability model (By authors). 
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Fig. 6. Operational scheme of final suitability model (By authors).
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Fig. 7. The map of final suitability model (By authors). 
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Abstract:After the falling down of the “iron curtain” Vienna starts to grow again. It is now a 

metropolitan area with about 2.6 Mio. inhabitants. Vienna is surrounded by Lower Austria, which is 

one of the nine countries (Bundesländer) of Austria. Spatial Planning is based on the Austrian 

Constitution a complex matter. The Federal State, the Countries and the Municipalities have 

competences in Spatial Planning. Thus, in the agglomeration we are confronted with different spatial 

planning legislation, instruments and institution.In this situation basically three instruments have been 

developed to steer spatial development in the Vienna agglomeration: Lower Austria has passed two 

legally binding spatial development programmes as framework for spatial development in the 

municipalities around Vienna. Besides that, Vienna and Lower Austria established a “Stadt-Umland-

Management” (North and South). This management is an association acts as a cooperation and network 

platform with no legal competences. Just recently a new “regional master plan” has been elaborated in 

the North of Vienna. The Master Plan was drafted in a participatory approach. A steering group with 

representatives (mayors) of all Municipalities and the Government of Lower Austria was formed. All 

planning steps have been discussed and decided involving the Municipalities and formally approved in 

the so called “Regional form” where all Municipalities and the Lower Austrian Government have a 

vote. More specific this plan is a spatial framework for the municipalities in terms of building land for 

housing, economic activities and protection of green zones of regional importance. The paper 

concentrates on experiences made in in the drafting process of this new “regional master plan” in the 

Vienna agglomeration area North of Vienna. 

Keywords: Regional development, Planning instruments, Process design 

 

1 Spatial Planning in Austria – a comprehensive introduction 

A multi-level governmental system defines the framework for spatial planning in Austria. The 

Austrian Constitution (article 2) identifies Austria as a federal state, which is divided into nine federal 

Länder (sg. Land). The Austrian Constitution (articles 10–12 and 15) regularizes the distribution of 

competences between the national (Bund) and the Länder scale for all affairs within the state. All 

affairs that are not stated explicitly to the national scale through the Constitution (articles 10–12), like 

forestry, mining, cultural heritage protection, water supply, fall into the remit of the Länder (article 

15), like spatial planning, environmental protection, construction laws, kindergarten issues. 
In the 1960’s and early 1970’s, the nine Länder passed building regulations and spatial planning laws, 

which were amended several times. Vienna has only just approved the building regulations. The content 

and structure are naturally very similar. In addition to (general) spatial planning objectives, they set the 

legislative framework for regional and local planning policies. Austria has no particular Spatial Planning 

law or regulation at state level. 

Municipalities are enabled by the Constitution (article 118) to fulfil all affairs, which are in the exclusive 

and predominant interest of their own local territory, like local planning and local building inspections. 

In those matters, Austrian Municipalities are only the subject of control of higher level institutions, but 

not the subject of higher level directives. 

Thus Spatial planning in Austria is a complex matter, where Bund, Länder and Municipalities make 

space-relevant decisions.  

 

 

mailto:thomas.dillinger@tuwien.ac.at
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2 Instruments used to steer spatial development in the Vienna agglomeration 

The author was involved in a strategic regional planning process in the north of Vienna. The project 

was contracted by the Lower Austria Government as pilot project an implemented by MECCA 

environmental consulting and the Vienna University of Technology, Department of spatial Planning, 

Centre for Regional Planning and Development. More specific this plan should be the spatial framework 

for the municipalities in terms of building land for housing, economic activities and protection of green 

zones of regional importance. Lower Austria has already forty years of experience in drafting regional 

plans. The first Regional spatial development programme was approved 1982. This kind of programmes 

are legally binding regulations, are passed from the Lower Austrian Government and are developed in 

a “top down” oriented approach. In the agglomeration of Vienna there have been approved two Regional 

Development Programmes - Area Vienna North and South.Beside these formal programmes Lower 

Austria has started in the eighties to promote cooperation in spatial planning with regional 

managements.  In a joint initiative of the provincial governments Vienna and Lower Austria two so 

called “Stadt-Umland-Managements” have been established. More particular, one in the North of 

Vienna and one in the South of Vienna. These managements act as a cooperation and network platform 

with no legal competences. Their main task is to activate the cooperation and harmonization of the 

involved Lower Austrian communities and Viennese districts together with two Länder concerning 

regional planning matters as well as specific cross border issues. Experiences with these two approaches 

showed often a cap between these two instruments. Thus as part of the pilot project "regional master 

plan" a new constructive and goal-oriented cooperation of municipalities, regions and countries is 

tested. Under the motto "Cooperation on Equals" a new approach to regional planning was developed. 

The basic idea of this pilot project “Regional Master Plan” was it, to combine advantages of formal and 

informal instruments. It's not about an additional instrument to 

be developed, but to use the elements of the existing instruments. The Master Plan was drafted in a 

participatory approach. A steering group with representatives (mayors) of all Municipalities and the 

Government of Lower Austria was formed. All planning steps have been discussed and decided 

involving the Municipalities and formally approved in the so called “Regional form” where all 

Municipalities and the Lower Austrian Government have a vote. 

The result is a spatial planning document drafted in common sense with legally binding provisions and 

recommendations for spatial development within the region.  

 

 

3 Specific planning task in the North of Vienna 

 
The project area is one of the fastest growing areas of Austria. In the last years new motorways (A5, 

A22 and S1) have been built and an even more dynamic development is expected. How to ensure 

coordinated spatial development in this region was one of the basic questions?  

The population development in the north area of Vienna from 1981 to 2011 was already very dynamic. 

During this period, a growth of plus 34% was recorded. The population forecast to 2025 is positive; the 

population will increase by another 14%. A total of 2011, approximately 108,200 people lived in the 

northern area of Vienna. The population is unevenly distributed on the communities where Pillichsdorf 

with 1,093 inhabitants and Stockerau with 15,500 inhabitants.  

Till the year 2025 a growth of 15,000 people in the northern area of Vienna is expected - the region has 

a total of 123,300 inhabitants. According to the master plan, the residents should be directed to the well 

supplied and accessible places. The northern area of Vienna should become a well-structured urban 

region, where main municipalities are clearly visible, small villages maintain their identity and natural 

potentials are protected. 

 

3.1 Building land and financial savings 

Urban sprawl and land consumption is steadily increasing; this aspect will be a major challenge for the 

region in the future. It should be avoided that low-density development spread over large areas.  
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The indexing and maintenance costs vary significantly depending on location within the community 

and on the basis of density of development. Development costs per housing unit in a central location 

amounts to around a quarter of the construction costs of a housing unit to be developed at a new 

settlement edge. Development cost for settlements of multi-family dwellings are less than one-third 

compared with the same number of housing units in single-family homes. The differences in the 

maintenance costs are even more serious. 

The area consumption and the cost of housing development can be reduced by using denser forms of 

housing in already dedicated areas according to existing land use plans. Following the objectives of the 

Regional Master Plan in terms of density and land mobilization, only 50 ha additional building land 

would be needed. The indexing and maintenance costs could be significantly reduced. 

Following the prevailing trend of development another 270 ha of additional building land would be 

necessary. This means: The Master plan “saves” 220 ha land and give room for development for future 

generations. The cost of urban development and infrastructure maintenance are greatly reduced. 

 

3.2 Dense growth in central locations 

Central locations are characterized by good facilities with kindergartens, schools, local suppliers, etc., 

and a good accessibility in public and in private traffic. Thus the growth in central places should be 

stronger than in locations that are less well-equipped or not reachable. In addition, the social 

infrastructure facilities and public transport stops should be within walking distance of new living areas. 

Dense forms of living in the catchment area of local facilities are desirable.  

The denser and stronger growth in central locations not only ensures that many residents take advantage 

of the facilities, but also ensures a critical mass of buyers. Local shops, train stations, high schools, etc., 

are only utilized if enough residents live in its catchment area. The locations north of Vienna were 

divided on the basis of the existing facilities and their accessibility in three location categories (see 

figure 1):  

 

Regional Development Centre 

 Supplementing Centres 

 Villages with local driven Development 

 

Table 1. Target values for settlement development 

 Objectives Master Plan 

Population 

Development 

Growth according location categories: 

60% in Regional Development Centre 

30% in Supplementing Centres 

10% in Villages with local driven Development 

Mobilization rate 

building land 

1/3 of already designated building land according existing land use plan 

Density Density according location category (average new constructions / building 

land: 

80 Inhabitants / ha 

60 Inhabitants / ha 

40 Inhabitants / ha 

Source: Regionale Leitplanung Nordraum Wien, 2013 
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3.3 Mobilization of building land 

Just under a quarter (22% or 936 ha) of land dedicated to residential construction in North Vienna area 

is undeveloped. Communities dedicate land in particularly favourable sites as residential land. If these 

are not built and the demand for residential land still rises, additional areas are dedicated, this time in 

not so good situated areas.  Residential development is shifting to areas that are less suitable where a 

development was not originally planned. Also built, but uninhabited land pose potential for residential 

development in good locations. Land remains uncultivated or unused when they are seen as long-term 

investment or "stored" for close relatives (e.g. children).  

This approach will benefit individuals; the settlement structure - which influences the coexistence of 

the entire city - is negatively affected. It created vacant lots, extinct town centres and sprawling 

settlement patterns. 

 

Figure 1. Regional Master Plan, Settlement Development 

Source: Regionale Leitplanung Nordraum Wien, 2013 

In order to counteract this development communities endeavour to use vacant or unused plots. This 

overhang of building land is a result of inconsiderately land use planning of the 70-ties and 80-ties. 

Today it is very difficult to mobilize this land. There the government of Lower Austria considers new 

instruments for effective mobilization and a special fund, helping the communities to buy and develop 

this unused land. The establishment of a land management for the whole region is considered. 
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Figure 2. Regional Master Plan, Building land 

Source: Regionale Leitplanung Nordraum Wien, 2013 

 

3.4 Cooperative development of regional operating areas 

The competition among communities to get enterprises is leading to inappropriate locations for 

operating areas. Competing communities undercut each other until the operating area is hardly 

profitable. 

In the north area of Vienna mainly the municipalities to the motorway have set in the master plan the 

goal of coordinating their action in this field. These three principles apply to the cooperation in the north 

area of Vienna. First, the settlement operation should focus on the dedicated reserves. In the north area 

of Vienna 36% of dedicated as a trade or industrial zone areas are empty, which corresponds to 

approximately 400 ha. 

Second, cooperation in the resettlement operation must lead to a value for all participating 

municipalities. The value may be that neighbouring communities benefit financially from new operating 

areas or that the region benefits from a joint marketing or specialize in specific industries. Furthermore 

the competition with among municipalities is prevented and provides stable prices.  

Third, cooperative approaches have to be developed by the participating communities themselves. Only 

if the cooperation is based on a common model negotiated with which the partners agree that 

cooperation can bear fruit. In the small region “10 before Vienna” intensive coordination is sought. For 

the location of operating areas rules were agreed for the entire region. Business relocations will focus 

primarily on regional “locations for business activities". Compatible business activities should be 

housed in existing settlement areas to create mixed structures. Operating areas of local importance are 

also possible at other locations. 
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3.5 Protection of the environment 

The existing green space in north Vienna area, especially in view of the proximity to the city of Vienna, 

is of great importance. The landscape has a huge potential and guarantee for the quality of life in the 

region. It is not only recreational area for the local population but also popular destination for visitors 

and an important argument for many immigrants. To avoid the damage of landscape by rampant 

development structures, to minimize land consumption and to ensure the networking of habitats is 

another important aim. 

The preservation of landscape elements has not only an ecological or aesthetic function; landscape 

elements are also important for orientation in a region and give identity. Ground edges or forest edges 

often represent the boundaries of municipalities. 

The increasing population due to the easy accessibility, the good services within the region increases 

the pressure on the landscape. If the region develops as in the past decades, about 270 ha of building till 

to the year 2025 would be necessary to accommodate the growth. 

Therefore the master plan updated landscape elements worthy of preservation and regional green zones 

already prescribed in the regional spatial development programme around Vienna. All elements and 

zones have been adjusted in the course of the current situation. The Municipalities have reflected the 

draft and incorporated corrections.  

 

 

4 Embedment and Implementation 

 
The contents of the Regional use planning are embedded in the planning documents of the municipalities 

and the country of Lower Austria: 

 

 On the basis of declarations, the municipal councils take appropriate decisions on the 

acceptance of the content of the master plan and their implementation in local planning. 

 The government of Lower Austria will take elements out of the master plan and concretize 

them by passing a legally binding Regional Spatial development programme according Lower 

Austrian Spatial Planning Law. 

 

In addition to the mandatory requirements and objectives that are embedded in the planning documents 

of the country of Lower Austria and Municipalities, additional measures have been developed to support 

implementation. The implementation measures (see table 2) can be divided in: 

 

 Regional Coordination Process (RCP) 

 Regional Support Mechanism (RSM)  

 Legal and Administrative Adaptations (LAA) 

 

The Regional Coordination Process (RCP) includes measures that address the further coordination 

within the region, the country and the region and beyond (e.g. the City of Vienna). To test the 

effectiveness of the Master Plan, regular monitoring is proposed. 

The Regional Support Mechanism (RSM) contributes to achieve the objectives set out in the Master 

Plan. It is based on the principle of reciprocity: In the effort to achieve the objectives of the Master Plan, 

they are increasingly supported by the country. 

Legal and Administrative Adaptations (LAA) includes adjustment that are related primarily to changes 

in the law. In particular, the lack of instruments to secure necessary building land and the lack of 

effective tools for land mobilization, limit the municipalities to control effectively the use of land. 

The administrative adjustment needs concentrates on measures to enhance the cooperation within the 

different thematic units in the administration of Lower Austria. Politics, administration and funding 

should be in line with the objectives of the Master Plan. 

 

 

 

 

http://www.linguee.de/englisch-deutsch/uebersetzung/worthy.html
http://www.linguee.de/englisch-deutsch/uebersetzung/of.html
http://www.linguee.de/englisch-deutsch/uebersetzung/preservation.html
http://www.linguee.de/englisch-deutsch/uebersetzung/embedded.html
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5 Flexibility and implementation 
 

Conditions change and mathematical models differ from the situation on the ground and cannot consider 

all local characteristics. For these two reasons, great care has been taken that Master Plan insures a 

flexible implementation. To insure that the main objectives are implemented legally binding documents 

are necessary. Nevertheless, some of the provisions of and guidelines can be adapted to reflect changing 

conditions, lack of implementation options or inaccuracies in the theoretical target values for settlement 

development. The criteria’s for the three location categories Regional Development Centre, 

Supplementing Centre, Villages with local driven Development, are legally binding through Regional 

Spatial development programme. The classification may change, if the circumstances change crucially 

(e.g. new infrastructure). The calculated land requirements for each village as well as the density and 

growth objectives are enshrined as benchmarks in the Regional Spatial development programme. These 

are goals that have to be reached by the municipalities. Correspond the calculated model assumptions 

not to reality or cannot be reached (e.g. lack of instruments for the implementation), a written 

explanation has to be send to the planning authority of Lower Austria to deviate from the target values. 

 

Table 2. Implementation measures Master Plan 

Master Plan 
Objectives 

RCP 
Regional Coordination 
Process  

RSM 
Regional  
Support Mechanism  

LAA 
Legal and Administrative 
Adaptations 

 

 

 

 

 

 
 

 

 

 

 

 
 
 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Source: Regionale Leitplanung Nordraum Wien, 2013 

Landscape elements  

 

Regionale Green Zones 

Operating Areas 

Settlement Borders 

Values for growth and 

density 

Location Categories 

PR and Awareness 

Raising 

Evaluation Operating 

areas Region “10 for 

Vienna” 

Evaluation Regional 
Concept Region 

Wolkersdorf 

Evaluation Spatial 

Programme 

Ongoing Coordination 

Urban Development 

Award 

Architecture 

Competition 

Workshops und 

Excursions 

Advisory Board for 

Building Culture and 

Urban Development 

Cooperation 

Guidelines for     

Operating Areas 

Profiles for Operating 

Areas 

Guideline for 
Development of 

Settlement Centres 

Land Management 

System 

Infrastructure Cost 

Calculator 

Building fund 

Instruments for 
Building land 
mobilization 

Coordination of 

funding instruments 

Differentiation of 
Residential Building 

Support 

New utilisation 

categories 

Density categories and 

building types 

Provisions for Drafting 

Spatial Programmes 

http://www.linguee.de/englisch-deutsch/uebersetzung/advisory+board.html
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6  Conclusions 

Time will show if this new approach is finally successful. The Regional Master Plan was formal 

approved by the Regional Form and the implementation started. The Municipalities have to revise their 

local spatial planning documents and the government of Lower Austria is finalizing the draft or a new 

regional spatial development programme. A new spatial planning law is also under preparation. About 

the differentiation of residential building support an intensive political debate started.  

What can be said till now is that the commitment for this new Regional Master Plan is very high. 

Through the intensive involvement of the Municipalities the awareness for the importance of regional 

plan to steer the expected development grow extremely. On the other hand it became that clear that new 

instruments and strategies on the level of the country are necessary to enable municipality to overcome 

the spatial challenges of the future. 

For us a planning team the whole process the elaboration process was very intensive. Al lot of time and 

good will from all other actors was needed to contribute to the planning process. Finally it is to say that 

that the process is not finished. The proposed implementation measures, Regional Coordination Process, 

Regional Support Mechanism, and Legal and Administrative Adaptations have to be started and 

implemented to secure an efficient landmanagement. This landmanagement process needs political 

support and ongoing good will from all actors.  
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Monitoring of Water Losses and Leakages in one Zone (DMA) in 

Prishtina city - Dardania 

Ilir Abdullahu1  Muhamet Ahmeti2  
12Faculty of Civil Eng.& Architecture, UBT Prishtinë 

 
Abstract. Reduction of water losses is one of the biggest challenges today in the industry of water 

treatment. Large amount of raw water is lost and thus the loss has very high cost and increases shortages 

of regular water supply. Today’s world faces the loss of water and the best situation is in developed 

countries, while in developing countries and undeveloped ones, water loss is in the rate of >50%.  

Thesis will present practical experience in reducing technical losses in a measuring area (DMA) in 

Regional Water Company “Prishtina”, where losses now have a trend towards reduction.  

Monitoring of flow and pressure is done and continues to be done with sophisticated devices such as 

Corelator, Detector of noise, Data-Logger, Locators and respective software which enable the exact 

location of leakage. These practices of technical loss reduction are followed in countries that are 

advanced in this respect and are transferred and continue to advance in Regional Water Company 

Prishtina. Results of research will have the followings:  

 
Keywords: DMA, Pristina, Water Losses 

 

1 Introduction 

 
Water loss can be controlled only by a full activity in different parts of the water distribution system, 

including necessary improvement to efficient management system, organization and education within 

the water utility companies.Today at our disposal is the latest global knowledge known as IWA 

methodology that provides a realistic perception of the problem and selection of appropriate methods 

to control and reduce water losses, as well as a variety of technical and technological solutions, but what 

is mentioned above does not guarantee a successful implementation of the program and achieving goals.  

A key element of any program is men, and without proper training, coordination and control is not 

realistic to expect positive results.Therefore, it is important for successful planning and implementation 

of subsequent activities; improve the ability/human capacity who works in companies that provides 

water services which includes advanced knowledge and new skills in such areas as it is the reduction of 

technical losses in distribution networks.Today, all these disciplines are known, but managing skills are 

still rare to be implemented in an efficient way from the utilities of water service providers in the field 

of water loss control. In this document, we want to emphasize skills of management based on description 

and implementation of applicable practices. We want to give special emphasis to the need for continuous 

increase of people in public utility water companies to be more independent and successful in daily 

activities.    

 

 

2 What are the problems we face on reducing water losses 
 

In some of our basic services (and typical) problems of effective control of water loss may occur in the 

following categories:  

 Inactive control of losses  

 Lack of understanding about the complexity of water losses (and use of non-revenue water in % 

of general volume (at the inlet) as main or the only performance indicator).    

 Insufficient and slow technological development   

 Lack of an action strategy (program) to reduce (control) water losses.   
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 Companies to solve the problem of water loss are still including only the work-tasks that are 

often based solely on passive flow control (dealing only with reported leaks). 

 A work team or a qualified person (responsible) for leak detection activities on the network 

(basic trainings for device applications) would be very desirable to increase the higher level of 

controlling water losses from production systems up to the distribution network.  

 Regional Water Company”Prishtina” j.s.c., has basic equipment for leak detection (site 

microphone, correlator, other devices for measuring pressure and water flow at the zone).     

 Information on the leaks are taken through notices of the existence of problems in the system 

(pressure decrease, water loss, appearance of water into the ground or elsewhere, etc.) or after 

periodic readings of consumption and increasing the level of non-revenue water (changes).  

 Departments responsible on leak maintenance and repair, but without appropriate statistical 

records also shows more weakness.**   

 Critical challenge for services is the lack of strategies or programs for control of water loss at 

the highest level in the company. What is still not going well is the activity of controlling water 

losses is not assessed in sufficient level, except in cases of insufficient water capacities or high 

cost of maintenance. The connection between problems and challenges presented is the man, his 

capacities, skills, efficiency and willingness for continuous improvement.   

 

 

3 The solution of the problem  

 
 Inability of insufficient efficiency of water supply of our companies on control and reduction of water 

loss can be found on the following plans:    

 Creating a strategy/program of continuous operation in the field of water loss control   

 Acquiring knowledge and management skills  

 Continuous training in the field of methodology and technology  

 Implement strategies/programs necessary to change existing practices  

 Benchmarking Application (efficiency and control results) 

 

Adoption and implementation of active management skills is a basic and essential step for effective 

action on controlling and reducing water losses. Although this idea seems logical and simple, it is a 

major challenge to our companies that provides water services. In particular, long-term management 

practices in the context of the existing human resources (with a constant decrease of the number of high 

quality and motivated people)  are a serious problem that must be handled with special care.   

 

Knowledge and skills on managing controlled water losses  

I want to emphasize the following key categories of managing skills necessary an efficient control of 

water losses.    

 

Project Management   
- The discipline of planning, organization, security and managing of resources to support the successful 

completion of the project and the achievement of objectives. It should be emphasized that water loss 

project is subject to continuous improvement and can consist of the following elements:   

- Planning of measures and activities with maximum utilization of all available resources  

- Implementation of long-term objectives (3-5 years) 

- Implementation of short-term objectives (1-3 years) 

- Gathering information and analysis  

- Implementation processes in four basic steps: planning, implementation, analysis, correctness   

- Organizational changes within the Company   

- Ongoing – practical work in a zone of the capital city Prishtina  
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3.1 DMA- DARDANIA – Prishtine - Kosovo  

 

Fig1. Analysis of water losses in a small zone of Dardania district:  
 

Database for the zone  
     

  No. of apartments............460 

  No. of inhabitants........................~3000 

  Length of primary pipes... L=450m 

  Density of connections nr/m.....19 

  Collective connections......................Nr=24 
 

 

3.2 Pressure Zone 2 Lok/Dardania –Collective Apartments  Near  PTK  
 

Pipe PE-100 PN-12 OD-160mm....Supply zone, pipe installed during the year 2001  

Pipe  PE-100 PN-12 OD-75mm 

Pipe  PE-100 PN-12 OD-63mm 

 Pipe AC-TIP-C……DN-80mm 

Zone water meter.......  DN-150mm 

Local water meter..........2``,6/4``,5/4``,1``,3/4`` 

EQUIPMENT FOR MEASUREMENT IN THE ZONE  

Data-logger for monitoring of leakage in the zone installed in zone water meter- Data-logger for 

monitoring of pressure zone 

 

Data-logger for monitoring of pressure zone 
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Fig.2 Equipment for Detection 

 

Correlation Formula 

L = D - (V x Td)

2

Leak Detection- Correlation

Leak location

LLV x Td

D

 
Fig.3 Correlator 

 

DMA-Monitored Measurements in the zone-Pressure Monitoring 

 

 

 

 

 

 

 

 

 

 

 

 

-From pressure control graph we see that pressures are optimal with average Pave.=3.5bar 

 

DMA-Monitored Measurements in the zone-Flow Monitoring 
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In flow metering graph we see the relation of night Pressure/Flow between Pmax/Fmin when night 

consumption is above the expected consumption, and it is much higher, even after the evaluation 3% of 

customers are active during the night in this area for which measuring period is 02-04 am. 

 

4 Zone inspection-repair of possible leakages 
 
One week inspection in the zone  

 
Leakage inspectors engaged with Leakage detection equipment.  

Inspection results:  

 

 Leakages in zone………………………6  

 External Leakages ……………….…... 2 

 Internal Leakages……………...............4 

 Leakage repairs………………............6 
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Plasaritje/                                                                         Bursts

RRMN           MNF

KONSUMI                                                         CONSUMTION

Plasaritjet e padukshme                                                                       Invisible burst

 
 

Graph 3 gives clear data regarding loss determination in distributive  network  in the area of Dardania. 

The red line represents background leakages, whereas the yellow line represents loss rate in the area 

and consumption for inhabitants in the area.  

 

4.1 Analysis of monitoring of technical losses in water network 

 

Average pressure (PM)=3.5Bara 

Total Fllow/day....Q=853 m3/day 

Total Fllow/month...Q=25585 /m3month 

Monthly bill for an apartment is 16.69 euro 

Consumption per person...Q=284 litra/day 

Reading for local water meter for one month is with this quantity  Q=21628m3 invoiced 

 

Secondary pipelines in DMA 

Secondary corroded pipes  
1m’=7 leakages in P-4.5 bars
Subsequences: Water losses, 
pressure reduction, damage on 
infrastructure

High roughness in the corroded pipe 
inside and outside. Subsequences: 
Diameter reduction, hydraulic 
losses, flow turbidity, impact on 
water quality.

 
Fig.4 (a and b). Condition of secondary pipeline and high roughness. 
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Land roughness 

m3/dit

Hole size 5mm 40.33

Hole size 12m 252

Hole size 25mm 1008

Cracks 25mmx1.5mm 59.95

Cracks25mmx3.2mm 120.45

Cracks 25mmx6.3mm 240.36

Measure of water quantity in holes and cracks on pipelines /5bar 
pressure

 

 
 

 

Fig.5a Pipeline and flow apacity in different holes, 5b. Pipe age and high level corrosion in metal 

pipes. 5c Graph Moody Diagram 

Hydraulic modeling for old networks in pipelines with 

high roughness – inaccurate hydraulic parameters

• Number of Reynoldsit : 

Re < 2100 Laminar Flow

Re > 4000  Turbidity Flow

• Fraction factor:

• Roughness factor and laminar flow

• Roughness factor of Colebrook andWhite equation of turbidity flow
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Corrosion that leads to damage of distribution network 
Factors 

External corrosion

pH

Aeration

Velocity

Temperature

Internal pressure

External loads Static loads

Dynamic loads(e.g. traffic)

Change of temperature 

Internal corrosionPipe

Construction
Earth characteristics 
Electric field

Aeration

Gravel layer

Street

EARTH

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 
 

 

Fig.6 Corrosion that leads to damage  of distribution network 
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I
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Figure 7 The influence of leak run time on leakage levels. 
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Fig8. The four basic methods of managing real losses 

 

 

 

 
Fig9. A Water Loss Management Cycle 
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STANDARD WATER BALANCE-IWA

Inflow 

volume 

in the 

system

Authorized 
consumption

Billed 
Water

Non-

Revenue 

Water

NRW

Authorized 

billed 

consumption

Authorized 

non-revenue 

consumption

Commercial 

Losses 

Real

Losses

Water losses

Measured Billed Consumption

Unmeasured non-revenue 
consumption

Illegal consumption

Meter inaccuracy for customer

Leakages in main pipes

And in distribution network

Unmeasured billed consumption

Measured Non-revenue 
Consumption

Leakages in hoe connections 

Leakages at the reservoir

 
Fig 10. Water Balance(IWA) is the table presentation for NRW for both commercial and technical 

losses. 

 

 

5 Conclusion 

 

Over consumption is as a result of leakages within water meters starting from vertical pipes and flushing 

toilets with continuous leakages without any maintenance. 

Demand for water in this zone after analysis that are done should be about 4-5 liter/sec. 
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Restoration of Building Heritage versus Innovation 

Ilirjana Mejzini1 . Gjejlane Hoxha2 

 

Abstract:The continuous developments in science and technology are rapidly influencing many aspects 

of daily life. The benefits of innovation not only affect the living environment and way of life; they also 

hugely influence our way of thinking and the general perception of our surroundings. On the other hand, 

the preservation of cultural heritage is a moral responsibility through which the work and legacy of our 

ancestors is carried onto younger generations. Heritage manifested through buildings, which can be 

considered as a vivid trace of the past, carries with it historical and scientific significance and gives 

evidence of the level of culture and technology of a certain population in each part of the world. 

Alongside progressive developments in innovation, the following intriguing question arises: How 

attractive will it actually be for new generations of a ‘digitalised future’ to preserve and care for 

“remains of the past”? Furthermore, how reasonable will the restoration of a monument or 

archaeological site be, compared to the applied technological innovation in the construction of 

contemporary buildings that offer larger employment and recreational opportunities.This piece of work 

aims to analyse this dilemma so that it can identify the challenges of a synergy between the two aspects 

and offer efficient ways where the two can coincide. 

 

Keywords:innovation, restoration, conservation, built heritage, urban artefacts, place identity, adaptive 

reuse and urban spirit 

 

1 Introduction 

At first glance built heritage instantly associates to “something ancient”, while innovation to “something 

modern”.  This analogy of opposites relates to the metaphysical relation between built heritage as older 

and innovative building as newer. With concepts that vary greatly from each other, the antagonism 

between them comes naturally.  While through innovation “new discoveries” are attempted, the 

restoration of existing buildings can at times be perceived as pointless efforts that reflect monotony. 

However for society, both have a huge significance. Therefore, it is considered that a detailed analysis 

of the two components is necessary, with the objective of discovering “common ground” between the 

two and identifying certain characteristics and influences on one another.The differences between the 

two components are evident, however, having said that, this doesn’t necessarily mean that there can’t 

be a potential to cooperate effectively with one another. Practical examples of such cooperation could 

be a photograph – where the shade and light interact or the visual beauty of sunset – where day and 

night interact.After providing a separate analysis of both components – built heritage and innovation, 

all advantages and disadvantages will be identified. This will then enable investigating the cooperation 

between the two to minimise the disadvantages and maximise the use of the advantages. Finally 

conclusions will be drawn whether it is possible for the concepts of the two components to complement 

and have a positive impact on one another; could the restoration of built heritage be perceived by 

younger generations as ethical and essential, and also regarded as a valuable resource towards 

sustainable development.  

 

2 Analysis of innovation and its influence in daily life 

If for a second we reflect, can we possibly imagine our daily lives without electronic devices? Young 

children, who are exposed to digital screens that they can easily control with their fingers, are directly 

influenced by this. This exposure to technology not only affects our daily lives, it also has a positive 

impact on the innovation advancements. Without doubt the development in technology plays a 

significant role in society, by influencing individual behaviour, relation between people, and most 

importantly, the perception of surroundings and beyond. 
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With emerging innovation from younger generations, it will gradually become more difficult for them 

to acknowledge and appreciate “the ancient” and its importance, comparing to  This can be illustrated 

from a spatial perspective where older buildings tend to take up more space but for a limited number of 

people, whereas newer buildings, with the assistance of innovation, tend to take up less space but for a 

much larger number of people as seen in Figure 2. 

 

 

 

Fig 1. Innovation technology results on development of building industry (Source: Construction Site 

Nat, Image by: DNY59) 

Fig 2. Influence of innovation in rational use of land resource (Source: Cheers. Image by unknown) 

Fig 3. Design of vertical city, Dubai 2009. (Source: Flickr. Image by Nahudan) 

A vivid example of the application of innovation is the urban development of Dubai. In an overall area 

considerably smaller than Kosovo, the city is inhabited by around 2 million people and has a GDP of 

over $16 million (around five times higher than in Kosovo). 

Aside the construction of fascinating projects of futuristic architectural style, Dubai is able to implement 

the “vertical city” project of buildings with a height of 2.4km as seen in figure 3.  

In a single building alone, apart from housing for around 1 million people, there are plans to offer 

facilities and an environment to fulfil multidisciplinary everyday requirements. In addition, a giant 

shopping centre will be built which is capable of serving around 18 million tourists a year. It isn’t 

difficult then to imagine how big of an economic boost catering for all these people would bring Dubai.  

 

 

 

 

  

Although the buildings are frequented by large numbers of people, there is sufficient access to natural 

daylight which enables the cultivation of vegetation in high altitudes. With the application of innovation 
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in technology, Dubai offers the possibility to ski throughout the year through its indoor centres (Figure 

4), which is remarkable considering the average temperatures in the city. After all these fascinating 

ideas and solutions, will it ever be possible for built heritage to continue being attractive to the new 

“digital age”? 

                                                                     

 

 

 

 

 

 

 

 

 

3 Restoration of built heritage,  a regulation or an ethic duty? 

Built heritage, as something visible, touchable and immobile, is a relic of our predecessors which 

enables us to learn about their way of life, social relations, culture, and technological level at given 

periods of time. As such it is perceived as a witness and survivor of centuries of natural catastrophes 

and endless wars caused by humanity. 

Depicting gloryfing relics which give the impression they are buried deep in the ground, as shown in 

figure 5, we become curious about their lifes and wonder utopically “what if the stones can speak..” 

Through their perfect arrangment, although done manualy, one wonders about the history those stones 

carry with them. 

                                                                   

 

 

 

 

 

 

Through its historic and scientific importance, the preservation of cultural heritage went beyond state 

borders and became internationalized – firstly with the common strict regulation from the Athens 

Charter (1931) to continue with the Venice Charter (1964) (Feilden & Jokilehto, 1998: 122). It gained 

further prominence in 1972 when its rules where standardized on a global scale via the World Heritage 

Convention, which merges together in a single document the concepts of nature conservation and the 

preservation of cultural properties. One of the main reasons behind this globalization is the moral right 

of future generations to inherit from their predecessors, with the idea of passing it on to future 

generations. 

Fig 4. Indoor Ski Center in Dubai. (Source: Homeboy Ski. Image by Pyhajavri) 

Fig 5.  Concrete “footprints” of the past, from the year  2611 BC (Source: Flickr. Image by 

Champlin) 
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The essence behind the concept of restoration is the preservation of historical values, as it reflects the 

image of human life in a particular period in time. Built heritage that is preserved efficiently can clearly 

depict the history, culture and social relations of a place. The bigger the emphasis on authenticity, the 

bigger is the capability to see into the past.  

The scientific importance of built heritage is not only useful in helping us on understanding construction 

technologies; it also gives us insight into the levels of scientific knowledge possessed by people during 

the time of the construction of the original building/monument.  Through built heritage, we can analyze 

the evolution of construction technologies concerning construction material and work tools.  

In cases where built heritage is protected in a group of buildings or archeological ensemble, the urban 

importance of its location is heightened. The protection of the urban aspect gives built heritage a bigger 

historical and scientific significance by offering images closer to the truth in the past. Grouped 

buildings, with their individual positioning and their relationship with the whole site, can protect the 

multifunctional use of the location and the site’s urban spirit.  Aldo Rossi calls these grouped 

architectural buildings ‘urban artifacts’ which with their survival contribute to the morphological and 

cultural evolution of the city. Rossi advances his theory of ‘urban artifacts’ and expresses his ideal 

vision for urbanization by stating that a city is defined by the collective memory shared by the people 

who populate it.  

Cities, by reflecting the human achievements integrated in science, culture and technology, have always 

been considered as masterpieces of the human mind. With the cases of metropolitan cities, the protection 

of so called ‘urban artifacts’ have resulted in expanded collective memories which sometimes become 

of global measures. 

      

 

Figure 6: Place identities of the cities of Paris and London created by restoration of built heritage. 

(Source: 123rf. Image by Ashka)  

Thanks to restoration of urban artifacts many cities created the place identity, which allows people from 

all corners of the world to recognize that city, only from the silhouette of the building (Figure 6). 

Influence of innovation challenges into built heritage 

Architectural trends and innovations can often pose threats against unique values of centuries-old built 

heritage. Although many places have managed to enact adequate laws to protect built heritage, 

sustainable conservation, unfortunately remains subject to exaggerated commercialism and economical 

prosperity.  Private investors that benefit from new construction technologies monopolize the economy 

of a country and subsequently effect the country’s developments in many aspects (including the 

restoration and preservation of built heritage).  On the other hand, government funding for cultural 

investments is continuously becoming smaller compared to the investment capacity held by private 

corporations in the construction industry.  Devising creative financial solutions for the revitalization 

and rehabilitation of urban heritage areas by leveraging a combination of available resources from the 

private and public sector is thus an intriguing and complicated task. This happens because of the 

different beneficial aspirations people from the private sector have and due to certain politics of local 

or central governments which deal with the restoration or revitalization of built heritage.  
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Built heritage, not only is often used as a means of gaining economical profit, it is also treated with 

different political tendencies (sometimes to project certain historical meanings that aren’t necessarily 

related to the original building itself.) Rossi also tries to incorporate the facts of politics and other socio-

economic issues, citing Athens and its strong theoretical base for its existence.   

 Considering the 1884 restorations of the acropolis of Athens which were done in accordance to Leo 

Von Krenze’s ideas (Meksi, 2004: 27), Rossi concludes his idea of this manmade object as an 

achievement to mankind and its existence.  In the restoration of the acropolis of Athens, (Figure 7) one 

can notice the applied anastylosis (which is the a reconstruction technique of erecting a ruined building), 

but the social background concerning the centuries of civilization dating between antique times and the 

innovation of 1884, are not reflected in the restoration. 

 

 

Fig7. The Parthenon of Athens ( Source: Flickr. Image by Swayne)  

In this regard, Rossi states that “the architecture of the city is a physical sign in man’s biography, 

indulged beyond the meanings and feelings with which we may recognize it” (Rossi, 1982: 95). With 

this statement, Rossi arguably points to the political tendencies behind innovative architectural 

challenges which aimed to emphasize the building’s features that were symbolic of the Hellenistic 

period. However, Rossi also includes that the reconstruction could have been conducted in a manner so 

to hide the traces that would have indicated Parthenon’s existence through several centuries of other 

periods like Roman, Byzantine or Ottoman; Since 1460, The Parthenon served as a mosque for centuries 

up until the Venetian Bombardment in 1687 (Tomkinson, 2006:34) . The case of the restoration of the 

Acropolis in 1884 represents an intervention in which the innovation of the time changes the originality 

of a heritage that is built, by losing its authenticity and unique values which the building held in itself 

for centuries. With the intention to protect the authenticity of built heritage, scholars, experts and 

researchers of the fields of conservation and restoration, assembled in the city of Nara, Japan in 

November 1994 (Feilden and Jokilehto, 1998: 127). Such a conference was first suggested 

by ICOMOS during the 16th meeting of the World Heritage Committee. The Japanese government took 

up the initiative and organized the Conference jointly with UNESCO,ICCROM and ICOMOS.[2] The 

experts attending the Conference reached a consensus that "authenticity is an essential element in 

defining, assessing, and monitoring cultural heritage." They recognized that the concept and application 

of the term "authenticity" actually vary from culture to culture. Therefore when authenticity is being 

assessed for a particular cultural heritage, its underlying cultural context should be considered. The 

document on Authenticity created in Nara has been ignored in many places, especially in the case of the 

recent urban developments in Skopje. Arguably, as a new country, the Republic of Macedonia seems to 

desperately attempt to overcome current political disputes concerning the county’s cultural identity by 

rushedly building improvised ‘innovative heritage’ in the style of the so called Macedonia of Philip II 

(359 BC) and the time of Alexander the great as seen in Figure 9. 

http://en.wikipedia.org/wiki/International_Council_on_Monuments_and_Sites
http://en.wikipedia.org/wiki/World_Heritage_Committee
http://en.wikipedia.org/wiki/UNESCO
http://en.wikipedia.org/wiki/International_Centre_for_the_Study_of_the_Preservation_and_Restoration_of_Cultural_Property
http://en.wikipedia.org/wiki/Nara_Document_on_Authenticity#cite_note-Report_on_the_Conference-2


  3rd International Conference on Business, Technology and Innovation 

222 
 

  

 

 

 

Innovations could harm cultural heritage by causing irreversible losses of historical, social, political, 

scientific and technological values which are usually secured by global standards of heritage protection. 

Innovation challenges, whether with political tendencies or economical-beneficial interests, are 

noticeable in the cities of Kosovo as well where urban artifacts which have survived can document the 

antiquity of these cities.   

If we analyze the evolution of the city Prishtina, we can clearly see the innovative challenges which 

have taken place during different times. In fact, innovations like the ones done in Prishtina, can be called 

‘total urban transformations’ which have intentionally managed to lose every possible architectural 

feature from the past. Such innovations don’t give way to the synthesis of a collective memory since 

none of the urban artifacts have been treated with the initiative to protect a single monument or 

component of a nearby building of cultural heritage.  

 

.   

 

 

 

 

 

 

 

                

 

 

Every time Prishtina would experience a ‘wave’ of innovations, the city would unfortunately suffer 

transformations of its ‘core’ monuments as seen in the previous figures: ‘Sahat Kulla’ meaning “Clock 

Tower” seen in Figure 10, is an urban artifact in Prishtina built after the second world war (From 1945 

to 1965).  Monument called “Vllaznim Bashkim” meaning “Brotherhood Unity” (seen in Figure 11), is 

an urban artifact in Prishtina from the “Communist Reconstruction” period (from 1968 to 2008).  

 

Figure 8: The Castle of Skopje (Source: 

Macedonia Timeless. Image by Unknown) 
Figure 9:  ‘Innovative restoration’ or new construction 

in Skopje (Source: Balkan Insight. Image by Marusic) 

Figure 10: Image of Prishtina since 

1945 (Source: Deviant Art. Image by 

Avdullahu)  

 

Figure 11. Image of Prishtina since 

1968 (Source: Flickr . Image by 

Munneke) 
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Fig.12 The monument called “Newborn” is an innovative urban artifact in Prishtina established after 

the declaration of Kosovo’s independence’ in 2008. (Source: Flickr. Image by Nudds) 

From these pictures, Fig.10, Fig.11 and Fig.12 we can witness the transformation of the city’s Image 

for almost every two to three decades. This change of image, has, without doubt made it impossible for 

people to create a collective memory due to the frequent total urban transformations. These 

transformations have dictated the city’s architectural ‘core’ for certain periods of time with the use of 

‘innovative urban artifacts’ which would shed light to the city’s new built monuments/buildings and 

subsequently draw attention away from, and lose the city’s urban spirit.   

A similar situation happened in other cities of Kosovo as well where total transformations of the cities’ 

architectural ‘cores’, which were once thought of as the main associations in the citizens’ collective 

memories, would cause the loss of the cities’ urban identity. Innovative buildings would attract more 

attention than the adjacent buildings of cultural heritage which due to the politics of the time would 

remain unprotected and neglected to the extent of receiving no maintenance at all and historical values 

dating back from centuries ago becoming endangered.  

 

 

5 Innovation effectively integrated for sustaining Built Heritage 

Joan Nouvel’s claim: “ City - A book of stone built with layers of consecutive  modernizations” 

obviously points to the stones of built heritage. The more these stones of urban artifacts, survive 

throughout times, the bigger their outstanding universal values become. Because of this reason, built 

heritage must necessarily be considered a resource for development.  Moreover, the importance of 

cultural heritage is emphasized with the Lisbon Treaty which encourages the EU to take action on a 

global scale to preserve its cultural heritage and promote cultural tourism. In alignment with this, several 

different versions of Direcorates-Generals (DGs) of the European Comission (EC) have created 

programmes related to these issues. Among these programmes is the DG Research and Innovation. This 

directorate, although oriented toward ‘the recent/modern’, treats built heritage as resource for the 

development of  tourism industries which serve as a driving force for many other fields which must 

fulfill the requirements for tourism. As long as built heritage is integrated in development plans, its 

protection is perceived from a beneficiary angle  since it gives way to new jobs and causes the overall 

development plan to be more profitable.  Built heritage is to be interpreted in a manner that is as original 

and authentic as possible not only for economical reasons but also for the sake of correctly informing 

younger generations. An original and authentic conservation of a city only occurs in the case of 

conserving every single modernizing layer, states Nouvel. Every “layer” needs to be treated with the 
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deserved diligence so that it correctly reflects the inherited historical, social, cultural, urban, and 

scientific values of the building. Since built heritage is conceived as an integral part of the area in which 

it is located, similar importance has to be given to the restoration and maintenance of the so called 

‘buffer zone’. At this point, we need to emphasize that if we interpret urban heritage as an evolving 

interrelationship between history, ecosystems, and culture, this interaction must be seen as a multi-

layered integration of natural and cultural heritage. The World Heritage Convention of 1972, recognizes 

the way in which people interact with nature, and the fundamental need to preserve the balance between 

the two. 

States that are parties to the Convention agree to identify, protect, conserve, and present World Heritage 

properties. States recognize that the identification and safeguarding of heritage located in their territory 

is primarily their responsibility. They agree to do all they can with their own resources to protect their 

World Heritage properties. They agree, amongst other things, as far as possible to: 

 adopt a general policy that aims to give the cultural and natural heritage a function in the life 

of the community and to integrate the protection of that heritage into comprehensive planning 

programs' 

 undertake 'appropriate legal, scientific, technical, administrative and financial measures 

necessary for the identification, protection, conservation, presentation and rehabilitation of this 

heritage' 

 refrain from 'any deliberate measures which might damage, directly or indirectly, the cultural 

and natural heritage' of other Parties to the Convention, and to help other Parties in the 

identification and protection of their properties. 

 

Should a building be conserved just because of its ‘age’? This is a challenge which has to be dealt with 

carefully in order to not disappoint younger generations. It is obvious that not every building can have 

the attributes of an urban artifact and be compared to the Eiffel Tower or Tower Bridge, especially not 

in Kosovo where the population density is higher than any other country in Europe, and where the 

application of innovative architectural trends barely exists compared to other EU countries.  

 

  

 

 

 

 

 

 

 

 

 

Fig.13 A survived “urban artifact” of Prishtina (Sources: Onup Magazine, Image by unknown and 

Wikimapia, image by unknown)  

 

For this reason, the selection of the inherited buildings which are to be restored, conserved and 

revitalized, is a complex and multidisciplinary process for it requires the collaboration of experts from 

different fields.  

After many debates between private and public institutions, about the old building of “Union” Hotel in 

Prishtina, the architects and other cultural professionals achieved to  “keep” the building alive, from 

other commercial initiatives, which claimed to build a huge business tower in that piece of land.  It was 

a positive action, because an attractive “urban artifact” , build from Austro-Hungarians in the beginning 

of 20th century,  

win the “innovators”, which were focused on economic beneficiary rather in communities urban spirit. 

Special importance is to be given to the aspect of land use and analysis must be contended determine 

how feasible the exploitation plan is and how beneficiary it is for the community. The protection of built 

heritage has to be justified for all aspects of sustainable development; the building has to be ‘open’ for 



  Architecture, Spatial Planning and Civil Engineering 

  
 

 
225 

 

 

 

the community’s use; it has to be financially beneficial as well as be in complete harmony with the 

urban development’s of the entire area in which it is located.  

Exemplary applications of these rules are found in the restoration of Bundestag, the German parliament 

building. Due to proper restoration and conservation, this building functions as one of the most 

important institutions not only in Germany, but in Europe too.  

 

  
 

 

 

Fig.8 shows the old building which was destroyed during the 

 Second World War and abandoned for decades until it was restored and adapt for reuse. By applying 

the innovations in the construction industry of the twenty first century, the building was revitalised as 

it transformed into an important building for Germany. In the existing reinforcement structure, a metal 

construction with a glass outer layer was integrated. This made natural lighting of the interior spaces 

possible. Innovation enabled this building to have maximum energy efficiency where the building 

would function on green energy (with zero emission of CO2).   In addition, apart from its political and 

administrative functions, the building is open to visitors of Berlin which makes the building useful and 

“closer’ to the community. With the restoration and conservation of this urban artefact, the city’s 

identity was retrieved, while citizens of Berlin where given back an important architectural object from 

their collective memory and the spirit of the city.  

 

 

 

 

 

 

 

 

 

 

 

The last example shows how adaptive reuse entails in 

its self restoration and conservation of built heritage 

by efficiently applying technological and social 

innovations. This way, the building of cultural 

heritage facilitates contemporary needs which are set 

forth by the community and at the same time 

contributes in achieving what UNESO implies with 

the claim: ‘A nation stays alive when its culture  stays 

alive’. 

 

Fig. 16. UNESCO’s statement cemented on a marble plaque at the Afghanistan Museum, 

Kabul. (Source: Traveller’s Teacup, Image by unknown)  

 

Figure 14: A view of Bundestag exterior of 1920 (Source: 

Pink Big Mac. Image by unknown) 
Figure 15: A view of Bundestag 

interior 2002 (Source: Flickr. Image 

by Perez) 
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6 Conclusion 

Preserving and caring for the “remains of the past” seems to be more than just a moral responsibility 

for future generations. It is in fact, an ethical obligation to make sure that inherited historical values 

from our ancestors are protected and successfully passed on to future generations.   

By analyzing innovative trends, it is understood how impressive achievements of contemporary science 

and technology are in providing ideal conditions for life. A single unit of “green architecture" which 

takes up minimal land use can offer suitable conditions and high standards for : a profit-making 

workplace;  quiet and comfortable housing with  accessible services; spaces for sports and recreation; 

and green areas that are even improvised on different floors of the building. On the other hand, by 

analyzing how reasonable protecting built heritage is, it is concluded that its usefulness lies in its ability 

to give us insight into historical truths like no other documentation of the past; the stones of an ancient 

building are the only concrete imprints which can resist time. The older the built heritage, the more it is 

to be treasured for its historical importance and documentation of scientific accomplishments of the 

time in which it is built- to an extent, helps us understand how our ancestors lived and how 

knowledgeable they were. Therefore, with time built heritage grows in capacity to serve monumental 

tourism and enable a multidisciplinary engagement and prosperity for the entire community.   

The two components, cultural heritage and innovative architecture, being in a continuous antagonism 

with one another, have often negatively affected each other.  Alongside emerging innovative trends, 

awareness of the importance of built heritage has expanded and resulted in emphasized intervention 

from international conventions to manage the two components in harmony with one another. Moreover, 

although protection of built heritage was ‘overlooked’ by international conventions , there were cases 

where attempts to ‘restore’ mistakenly caused buildings/monuments to lose their authenticity and 

subsequently resulted in the loss of their historical significance which means a loss of what is usually a 

major contribution to the respectful community’s collective memory and the urban spirit of the place.  

Furthermore, the study also shows cases where the two components complement each other and give us 

hope that built heritage is to be restored and conserved by new generations and be used as local resources 

for sustainable development. In order to achieve successful and effective restoration, it is concluded that 

built heritage should be treated as a complex and multidisciplinary task which requires a perfect 

intervention of architectural innovation, which enables the protection of outstanding universal values of 

built heritage, as well as facilitate economical prosperity, social wellbeing, and a healthy environment 

for the whole country and beyond.  
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Abstract. This article describes the effect of durable concrete in two different environments, which is 

produced by traditional mountain aggregates. For this purpose, we have produced concrete of class 

C30/37 with aggregates from mountain quarry. Meanwhile, we have not changed other components of 

concrete. Water – cement report is 0.4-0.61. During experimental faze, are done comparisons of 

resistance to compression, water and chlorides penetration for specimens of concrete which are curing 

in normal environment (N) and in marine environment (A). Concrete cubes produced, were treated in 

marine and normal environment for 3, 7 and 28 days in Durres coastal city, Albania. Finally, results are 

compared to each other and conclusions are made on this basis.  

Keywords: chloride permeability, traditional aggregate, strength durable concrete, depth of penetration 

1   Introduction 

Although concrete structures are thought as long-lived, their longevity is frequently affected by many 

factors as aggressive environments and inappropriate concrete ingredients. Through years, grew up the 

concern about durability of concrete structures. Many studies and experiments were made in this 

direction, to produce concrete, which would resist more external and internal reactions. Parallel to this, 

construction methods should change and use practices that are more appropriate.  

Concrete durability depends on: exposure conditions (soil; sea water; de-icing salt; stored chemical or 

atmosphere), cement type, concrete quality (cover of the reinforcement, adequate cover), prevention of 

corrosive agents, safe transfer of bond forces, safe transfer of bond forces against a rapid rise in 

temperature during a fire, adequate durability, fire resistance. According to Zhang: “Durability is a 

comprehensive property of materials. Materials of different compositions and structures have different 

kinds of durability” (1).   

1 The book – Building Materials in Civil Engineering - H. Zhang (Woodhead, 2011)_BBS 

In order to benefit longevity in use of concrete, we should difference two different concepts: possible 

longevity of concrete and factual longevity of it, as a material to be used in particular environments. 

Hence, we should take into account characteristics of concrete aggregates to produce water resistant and 

resistant to chloride concrete placed in marine environment.    

Procedure followed for this paper was to produce durable concretes with aggregates taken from two 

different quarry: one from Kruja Mountain and the other from “Perroi i Thate” Mat river. These 

aggregates will produce water resistant and chloride resistant concrete with different characteristics. 

Our aim is to analyze how traditional aggregate affects quality of durable concretes and how shape and 

size of aggregates influences these concretes.   

For the above experiments and analysis we have taken in consideration ISO 7031-1994 standard 

specifications for resistance to water penetration, or otherwise we have relied on standard EN 206-1 

(permeability should be up to 20 to 50 mm).  

mailto:almagolgota@uamd.edu.al
mailto:almagolgota@yahoo.com
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2   Materials and Methodology 

Methodology used for this article is making experiments to produce concretes by traditional aggregates 

according to Albanian Standard S SH EN 206-1:2003, with resistance class C30/37. These aggregates 

were taken in Kruja mountain, from Fushe Kruje, aggregates production site and from “Perroi i Thate” 

from Mat River, Koplik, Albania. Based on findings derived from experiments, are drown some analysis 

and conclusions.  

 

2.1 Materials 

2.1.1 Cement 

Details of the experimental program have been reported in this study. Concrete ingredients produced 

according to the Albanian standard S SH EN 206-1:2003, with resistance class C30/37.  

Composition of Portland cement, CEM I 42.5 R, from ANTEA, type cement conforming EN 197-1 was 

used in this study. In tab. 1-3 are shown the chemical composition and properties of cement: 

Table 3.  Chemical Composition of CEM I 42.5 R TITAN cement 

No. Chemical 

composition 

Units Test results Standard limit based on  

EN 197-1 standard 

1 SiO2 (Min.) % 18.01  - 

2 Fe2O3 (Min.) % 2.69  - 

3 Al2O3 (Min.) %  4.58 - 

4 MgO (Max.) % 1.80 5.00% 

5 CaO (Min.) % 61.23  10.00% 

6 SO3 (Max.) %  2.67 3.50% 

7 (Cl) (Max.) %  - 0.10% 

8 I.R (Max.) %  0.3 5.00% 

Table 2.  Physical  Properties of CEM I 42.5 R TITAN Cement 

No. Physical 

characteristics 

Units Test results EN 197-1 Standard limit 

1 Specific 

surface, Blaine 

cm²/g 3842  ± 200  

2 Specific 

density 

g/cm3  - ± 50  

3 Standard 

consistency 

%  28 - 

4 Initial setting 

time 

min  2h:30min 60  

5 Final setting 

time 

min  - - 
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6 Loss on 

ignition 

(L.O.I) 

%  - ≤5%                      

7 Expansion mm  0 ≤10 mm  

Table 3.   Mechanical Properties of CEM I 42.5 R TITAN Cement 

No. Mechanical 

characteristics 

Units Test results 

2 Days 28 

Days 

EN 197-

1Standard 

limits 

1 Compressive 

strength  

 N/mm2 26.69 46.75  2Days > 20 

MPa            

28Days ≥ 

42.5 and ≤ 

62.5MPa   

2 Flexural strength N/mm2 4.80   7.38   

 

2.1.2 Aggregates 

Coarse and fine aggregates units for this study were obtained from “Perroi i Thate”, Mati river, in Koplik 

and Kruja Mountain quarry, in Fushe Kruja. Maximum size of coarse aggregate used is 25 mm and 

specific gravity range is from 2.6 - 2.7 kg/m3 based on standard S SH 509:1987; bulk density 1484 

kg/m3 and fine modulus 6.07. For fine aggregates maximum size used is 5 mm and specific gravity 

range is from 2.687 kg/m3, based on standard S SH 509:1987; and fine modulus 2.74. Granulometric 

analysis are presented below, in fig.1 for mountain aggregates; and in fig. 2 for river aggregates. 

 

SAMPLE:   Natural River Sand 0/8 mm; Rugged River Sand 0/3mm  

                    &Rugged River granulated stone 6/12.5 mm&10/25mm 

Quarry:                   “Perroi i Thate”, Mati river,  

Concrete type:        C 30/37 Mpa 
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Fig. 4. Sieve analysis of river aggregate 

 

SAMPLE:          Mountain Aggregate 

Site:                    Fushe Kruje 

Concrete type:        C 30/37 Mpa 

 

 
Fig. 2. Sieve analysis of mountain aggregate 
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Chemical Compositions 

Table 4. The aggregate chemical composition 

Chemical 

composition of 

aggregates 

Chemical composition in [%] 

CaO MgO SiO2 Fe2O3 

Kruja Mountain 

(Fushe Kruje) 

43.59-

65.83 

4.23 0.18 0.12 

“Perroi i Thate” 

(Mat River) 

4.68-9.37 13.3-

29.05 

43.67-50.2 5.67-6.67 

 

Table 5.  The aggregate Physic Characteristics 

Physic 

Characteristics of 

aggregates 

ASTM 1992 

 

Density 

g/cm3 

Resistance 

to 

compression 

MPa 

Elasticity 

Module 

E=σ/ϵ 

MPa 

Absorption 

Coefficient 

% 

Kruja Mountain  

(Fushe Kruje) 

1.3-1.7 11.3 > 70 0.5-0.9 

“Perroi i Thate” 

(Mat  River) 

2.6-2.7 15.98 48.36 0.5-1.6 

 

The above values are taken from “American Society for Testing and Materials” study, Albania 

2.1.3 Water 

Potable tap water available from the production site was used for mixing and curing of concrete. The 

water is filtrate based on standard S SH 2751:1987. Chemical analysis of water used in mix design are 

shown in tab.6: 

Table 6.  Chemical analysis of water used in mix design 

 

No. Characteristics Units Test results Standard limit        

EN 1008 

1 Water resource   Well water - 

2 Colour   Transparent - 

3 Odour   None - 

4 Water density @ 190 C kg/ l 1.0082 0.9982 

5 Total hardness (CaCO3) mg/l 2.91 - 

6 Total dissolved solids at 180 ºC mg/l 3.82 ≤4 

7 pH value   7.61 ≥4 

8 Chloride content Cl- mg/l 1241 ≤ 1000 
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9 Sulphate content SO4- mg/l 4996 ≤ 2000 

10 Salts content  mg/l 0.02 ≤ 100 

 

2.1.4 Concrete admixtures 

Additives used in this experiment are: Chryso-Fluid Premia 180(super plasticizer) and in quantities 3 

l/m3 concrete. Additives were used to produce concrete class C 30/37 MPa and the result was decreasing 

the amount of water. The effect of using the lowest amount of water is increasing the durability and 

resistance of concrete. 

 

2.2 Methodology 

 

2.2.1. Durable concrete mix design 

Mix design is the process of selecting suitable ingredients for producing concrete and determining the 

proportions to produce, as economically as possible, concrete that satisfies Orion project requirements.  

All mix designs data for durable concrete used in our project are represented in Table 2. In this study 

durable concrete class C30/37 was produced with river raw material. All mix designs are formulated 

based on specifications of EN 206-1:2003 standard. Aggregates taken from mountain originate from 

carbonate rocks, with high content of limestone. Meanwhile, river aggregates have volcanic origin and 

therefore have high content of basalt.  

 

Eurocode EN206-1 requests for durable concretes are:  

 In order to guarantee a structure with an appropriate lifetime, should consider the following 

factors connected  between them: 

-  Service required criteria  

- Expected environmental conditions  

- Composition of the form structure of the building 

- Qualities and suitability of materials;  

- Quality of implementation and level of control;  

- The use of the structure  

 Environmental conditions should be evaluated in the phase of the project to assess their meaning 

in relation to longevity and to predict appropriate measures for the protection of materials. In tab.7 

is given the mix design of concrete on class 30/37 composed with aggregate from Kruja mountain: 

 

Date of production 30.09.2013 

Table 7.  Mix design of concrete from Kruja Mountain 

No. Ingredients Units/m3 Quantity 

1 Crashed sand 0-04 mm  kg 895 

2 Crashed river gravel  5-10 mm kg 298 

3 Crashed river gravel 10-25mm kg 698 

4 Cement CEM I 45.2 R/A-LL kg 340 
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5 Additive   

Chryso-Fluid Premia 180 (superplasticizer)  

Reduction. 15%;  

Dosage 0.8 lit/100 kg cement) 

lit/m3 3.32 

6 Well water lit 151 

7 w/c ratio - 0.44 

8 Density    UNI 6394 kg 2385 

9 Fresh concrete temperature C 19 

10 Slump  UNI 9418     mm 10-15 

 

In tab.8 is given the mix design of concrete on class 30/37 composed with aggregate from Mati River: 

 

Date of production 01.10.2013 

Table 8.  Mix design of concrete from Mati River 

No. Ingredients Units/m3 Quantity 

1 Natural river sand 0-04 mm kg 894 

2 Natural river gravel  5-10 mm kg 311 

3 Natural  river gravel 10-25mm kg 738 

4 Cement CEM I 45.2 R/A-LL kg 340 

5 Additive   

Chryso-Fluid Premia 180 (superplasticizer)  

Reduction. 15%;  

Dosage 0.8 lit/100 kg cement) 

lit/m3 3.56 

6 Well water lit 142.8 

7 w/c ratio - 0.42 

8 Density    UNI 6394 Kg/m3 2429 

9 Fresh concrete temperature C 19 

10 Slump  UNI 9418 mm 10-15 

 

The compressive strength of concrete is considered as the index of its quality. Therefore, mix design 

concretes are generally carried out for particular compressive strength of concrete with adequate 

workability so that fresh concrete can be properly mixed, placed and compacted. 

After 28 days period of curing, the specimens were taken out of the curing tank and were tested besides 

measuring the fresh properties (workability, air content and concrete temperature).Following tests such 

as permeability of concrete cubes and chlorides contents were measured. 

3   Results and Tables 

3.1 Compressive strength of concrete cubes  

Compressive strength of mixtures was determined at various ages as per EN 12390-3:1999 and EN 

12390-5:1999 are shown in table 3.1. Cube Compressive strength at the age 3, 7 and 28 days. After 

casting, the specimens were covered with sheets to minimize the moisture loss from them. Specimens 
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were demoded after 24-hours and then cured in water at approximately room temperature until testing. 

Compressive strength tests for cubes were carried out at 28 days. All the specimens were tested in an 

automated compressive strength machine shown in Tab. 9 and the conditions of production and curing 

are shown in fig.3.  

Table 9.  Test results obtained from durable concrete produced 

Curing 

Age 

(days) 

Normal water curing condition 

(Kruja Mountain crashed 

aggregates) 

Normal water curing condition 

(Mat River  aggregates) 

Compres

sive 

strength 

( MPa) 

EN 

12390-3 

Depth of 

water 

penetrati

on (mm) 

EN 

12390-8 

Concrete 

chloride 

content 

(%) 

EN 196-2 

Compres

sive 

strength 

( MPa) 

EN 

12390-3 

Depth of 

water 

penetrat

ion 

(mm) 

EN 

12390-8 

Concrete 

chloride 

content 

(%) 

EN 196-2 

3 18.23   23.88   

3 18.57   23.93   

3 13.8   23.6   

7 28.33   32.63   

7 28.63   33.25   

7 26.34   33.47   

28 42.33 21.75 0.036 41.33 11.64 0.021 

28 41.23 23.31 0.042 41.36 13.71 0.023 

28 40.63 26.04 0.045 40.89 15.23 0.034 
 

     

Fig. 3. Concrete specimens produced in Euro Aditiv Laboratory and curing in the sea shore of Durres city, 

Albania 
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Fig. 4. Relation between Compressive Strength, depth of water penetration, chloride content 

 

Fig. 5. Relation between Compressive Strength for mountain aggregates and river aggregates 

3.2 Durability of concrete 

The durability of concrete depends largely on the movement of water, which enters and moves through 

it. Permeability is the measure of water flow under pressure in a saturated porous medium material. 

Meanwhile, absorption is materials ability to absorb and transmit water through it by capillary suction. 

The porous structure of concrete is intimately related with its permeability. A low water/cement ratio 

result in concrete structures, which are less permeable because they have small pores, which are not 

interconnected. The water penetration under pressure test is a standard test procedure (EN 12390-8). 

4   Conclusions 

It is very important production and usage of durable concretes in structures exposed in marine 

environment.  

Mechanical resistance of durable concrete, for both type of aggregates used, is related to water/cement 

ratio. Testing results are high for both aggregates.  

Mechanical resistance of durable concretes depends on the chemical and Physic Characteristics of the 

constituent aggregates.  
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Rugged mountain aggregates, which have a high percentage of limestone, so have a higher content of 

CaCo3, provide concrete with resistance almost identical with river aggregates but have water and 

chloride penetration over the standard (20 mm). 

River aggregates, especially when they have volcanic origin with high content of basalt, SiO2 and MgO, 

have higher density. They produce concretes with high resistance, little permeability to water and 

chloride.  

This kind of aggregates, placed in marine environments, create a protective layer non-permeable to 

chlorides.  
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Abstract. The expansion of Islam did multiply the number of cities to the edge of the desert, 

transforming the nomadic tribes in urban populations. For a good Muslim cannot be a better practice of 

the religion if not in the city, in the "Friday Mosque" for common prayers. Life in the city is considered 

a condition of moral perfection and been fixed in one place, giving up the nomadic life. 

The urban culture in Islam is formed and developed through a series of contributions, derived from the 

traditions of construction and urban structures of the pre-Islamic city. Arabia and the countries of first 

conquest, gravitated into the orbit of Hellenistic and Roman world on one hand, and on the other on the 

Persian world orbit. Inside the ancient pattern, appeared new elements that will become hallmarks of 

the Islamic city: the palace, the mosque and the rows of shops that prefigure the ‘souks’ of more mature 

urban forms. The Islamic urbanism rejects any intentional and planned process, in which the city would 

be first designed and then implemented. The city had always been a spontaneous creation for the 

Muslim community. Everything will continue to persist even after the advent of Islam, with the addition 

of the religion and politics. Islam is a religion of the creative city: the very choice of the site is 

determined by religious factors. 

Tirana was born as an variation of an Islamic city typology. Through the years appeared various urban 

typology design in Albanian territory. A part of the Islamic city tissue was replaced. Analyzing and 

understanding how the city has been created, explains how it function. In this way we understand the 

importance of this urban tissue which we can still find in Tirana.   

 

Keywords: Tirana, Islamic city, Urban identity, Culture. 

1   Introduction 

The city of Tirana has a very dynamic urban history. This can easily be seen by investigating the current 

road system of Tirana. This paper will make a further step analyzing the birth of Tirana and the main 

characteristics of this town. In the first stage we make a description of the urban system with Islamic 

background and his transformation into an urban system which is called Ottoman-Byzantine. This urban 

system has much in common with Islamic city system but with its own features.  

The second part of the article focuses on describing quickly the main elements of Tirana. In the third 

stage are expressed some personal conclusions of the authors.   

2   Tirana un Ottoman-Bizantin city. 

Balkan has been, in a large well-known historical era, a combination of cultures, an intermediate zone 

between East and West. Albania is positioned in west of the Balkans and stays as a border state between 

two different cultures and is constantly influenced by both cultures. By the year 1478, before the 

Ottoman conquest, Albania shows a Western civilization greatly influenced by Greek-Roman culture. 

This has led to the creation of cities that match the basic characteristics of Greek and Roman cities. In 

1478, after a long resistance, Albania falls under the occupation of the Ottoman Empire. From this 

mailto:ogri.mane@yahoo.it
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moment Albania (at that time Arbëria) was affected for 500 years by an Islamic religious-based culture, 

which brings with it, new systems of organization and design of cities. Tirana, as we know it nowadays, 

is an urban space that takes place at the city level in the period of Ottoman domination of Islamic culture. 

If we try to lay it in a familiar urban pattern we may say that Tirana is developed as an Ottoman - 

Byzantine city model. 

 

2.1   Charateristic of Ottoman-Bizantin city.  

It is the model of the Byzantine-Ottoman city that descends from the Islamic city of the Arab world, 

present along the arc of coastline stretching from the slopes of the Balkan to Anatolian. The term comes 

from the chronicles of the many voyages du Levant, in the late eighteenth and early nineteenth century, 

which tell the "Turkish-ottoman", "Turkish-Byzantine" city as an urban form with the disarticulation of 

the city in districts centered on a religious institute, with civic functions assumed by the great 

monasteries, with a conception of spatiality in harmony with nature and with the characters of the site. 

The following describes the character of the city as it has developed in the eighteenth and nineteenth 

century during the Ottoman period. The Ottoman city opens with no precise boundaries between country 

and town. This results in a greater articulation and interpenetration between the parties and between 

urban and rural areas that materializes the relationship between solids and voids being an integral part 

of each other. The city is the administrative and zipper exchange between the state and the country: the 

cities are the building blocks of an economic system based primarily on the agricultural system and 

handcrafted.  

The diagram is "open" so that the city of the Levant spreads in rural overcoming the contrast with the 

traditional countryside typical of walled towns in Europe and arabo-islamic. The spatial organization 

maintains in appearance the same morphology of the Islamic city with mosque and its extensions to the 

social and cultural services that become central functions with a characteristic of monumentality, with 

the lack of regulations, but differs in certain significant aspects. As it says Maurice Cerasi "the center 

does not consist of a single point-symbolic place; the centrality shatters into many symbols and places: 

shopping center and central religious represented by large monumental complexes". Relations with the 

region are identified along a few lines, sometimes two that connect the city to the hinterland. There is 

radiality axis of penetration, the road structure is unequal, there is lack of an overall order and is 

characterized by a tight weave in the center which then thins out towards the periphery.  That view 

hardly offers a harmonious reading of his site plan. A main street crosses, linking the city gates, or in 

coastal cities with port along this axis are located the main markets and han. The origin of this axis, 

often dating back to the pre-Ottoman period is the result of moving the center of gravity of the ancient 

commercial and functional urban core. When we define the Ottoman city without rules is thought mainly 

to the absence of road layouts with precise shape, the absence of the design of the form given by a 

walled city surrounded by squares and elements that lead scholars to the identification of a distinct urban 

morphology that leads to the definition of a city project. The city streets are narrow Ottoman, irregular, 

associate walled gardens and houses, in a design difficult to read according to a principle that refers to 

a 'harmonious articulation’. Not being able to speak a single center and representative body, the heart 

of the city consists of the area of the market (Çarşi) with regard to the daily relationships and exchanges. 

The market is the place of the public life, anything that does not fall under private or religious Çarşi is 

synonymous with the public, and here we'll find men and women of all social groups. The various 

functions of the public and economic life interpenetrate in space and ideology. Certainly the practice of 

Islamic mosque (xhami, cami) is the appointed place of the community (camiya, cemaat) and that by 

transposition institutional addressed other religious communities, Christians and Jews, to build up 

around their places of worship contributes to 'unification of public life. A central place in public relation 

exists but is rather business districts which in small and medium cities are associated with the main 

mosques. For the collective activities of exchange and relationships it can be said that the center of the 
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city is made up of the Ottoman market, next to it are placed the mosque and the bathroom and not vice 

versa.  

The principle feature of the morphology of the Ottoman city is the separation of the economic and 

residential ones, so they form zones or building complexes related to three main functional groups: 

residential, commercial and religious-cultural activities. The house and its context, mahalle, are separate 

units from the workplace and constitute a sort of elementary cell of settlements date from the 

aggregation of dwellings around a religious building. Mosques and churches are together at the coffee 

place, the center of each residential neighborhood (mahalle) and give him his identity. Characterization 

of identity that is also given to the market from his mosque, and when it comes to a small or medium 

sized city, it is here that the Friday mosque was built on, the main place of worship. The religious 

collective complexes stand out for their emerging architecture. They are never localized in front road 

facade, as in the case of European cities, living in symbiosis with the world of work and residence, 

through their courts, like in the churches in Byzantine cities. The articulation of the parts of the city is 

still characterized by ethnic division, which led to the different ethnic groups living in different areas. 

Many plans of cities have been drafted defining parts of the city by ethnicity of their inhabitants: Greek 

district, Armenian Quarter, Turkish quarter, Bulgarian district (in the case of Tirana according to 

families - Stërmasi, Mujos ect  ...). There is a constant factor in distribution of city areas, it was almost 

always related to the development trends of social, cultural and historical periods. Also they were related 

to environmental change, structural and economic aspects of the city. 

2.2   Tirana the first urban nucleus. 

The first nucleus of the city emerged and grew together with the Old Mosque of Sulejman Pasha in 

central structure of Tirana, at the region intersection of major transit trade arteries. Along with the 

mosque there were built some other buildings, among them those of feudal family and their relatives, 

on the right bank of Lana river.  Further in a distance of 50-60 meters west of the mosque was built a 

bakery shop, a public restroom and a dosshouse, three important items that affected services in shopping 

area. 

The other nucleus are conected with the construction of the new Mosque as: 

1. The Old Mosque 

2. The Mosque of  Fires 

3. The Mosque of  Zajmit 

4. The Mosque of  Haxhi Etehem Beut 

5. The Mosque of  Stremasit 

6. The Mosque of  Karapicit 

7. The Mosque of  Bërxollit 

8. The Mosque of  Mujos 

9. The Mosque of  Recit 
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Fig. 5. The Mosques of Tirana 1614 -1912 

 

"With the continued economic revitalization and growth without disrupting trade exchanges between 

the cities and villages of these areas, Tirana became not only local but also interregional economic 

center.  

The heart of the city was defined from the Old Mosque and the square around it. We can say that today's 

“Barrikada” street, formerly named the Bazaar way (rruga e carshisë), constitute the main axis of the 

urban structure of the city.  Along “Barrikada” street, six other tekke were lined up beside the Old 

Mosque. One of them, the Tekke of Shah Muharram of the halveti order, was very close to the mosque, 

in the  roadside, on the east side of the “Barrikada” street ". The other five were lined up along the road 

in its western side – the Shah Bazaar Tekke, Shah Dyrrit Tekke (Harasani), the Firres Mosque, Dervishe 

Hatixhe Tekke and at the end of Kodra e Kuqe Mosque. Each of them form a civic residential area, 

which extended into the east side of the “Barrikadave” street.  On the west side of the road axis, in the 

center, there was the Carshia, later called the Old Bazaar ( Pazari i Vjetër). Carshia consisted of craft 

shops and traders, besides the warehouses and two dosshouses. They were placed in some roads sides 

within it. Shops had turned the backside to the streets of the city, forming a protective wall. This 

"surrounding" wall consisted of back shops incision at four points, which served as Carshi’s entrances. 

Later when feudal anarchy was overcome and public order was settled, with the rise of the Old City 

Center space, shops were built on the backs of the shops mentioned earlier, but with their main facades 

toward the city streets, and in some sectors there were built residential houses. Carshia was bordered 

by Old Mosque, Mosque of Ethem Bey, Karapici Mosque and the Sheh Bazzar Tekke. Later in 1840 

within the Carshi the Stërmasi Mosque was built” 
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Fig. 2. Tirana plan in the XVIII sec. 

 

 

Near the Carshi (Bazzar) on the west side, in the field, (today Scanderbeg Square) was held the weekly 

rustic bazaar on Thursdays.  

 

 

 

 

Fig. 3. Scanderbeg Square betwen 1920 -1940. 

3   Conclusion 

In conclusion of this brief article, the authors are convinced that Tirana represents many things in 

common with the type Ottoman - Byzantine cities. This is very clear in some features as follows:  

 

 

1. Lack of a physical partition (wall) between the country and the city. 

2. Grouping and formation of residential areas with common surname (family at large) around a 

mosque of the same name. 
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3. Organic road system characteristic of Islamc cities. 

4. Clear separation of functional areas in the city between three basic functions: (1) commercial 

area ( Pazari or Carshia) – (2) religious site (Xhamia) – (3) resdential area (Mëhallë). 

 

 

Nowadays in Tirana these city features still exist. They appear in very difficult living conditions, due to 

the fact that they are announced ‘Historical area” and there could be not any intervention, accept 

restorations. These interventions are urgent and very expensive, regarding the building materials.  It 

would be a luxury to Tirana and its citizens to preserve these areas as evidence of a rich and dynamic 

history of the city. 
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Abstract. Architectural Heritage being one of the most prominent fragment of Kosovo’s heritage 

consists of different types of buildings, amongst which apart from those deriving from ottoman era 

there are individual buildings of high importance which prevail as a form of rebellion to Ottoman 

intrusion and the desire to intertwine with European architecture. These structures appear in the 19 th 

and 20th century and are characterized with different elements which symbolize a glimpse of escape 

through reflection of European architecture in Kosovo. This heritage has been a subject of destruction 

over the centuries, with little or small effort put towards its preservation. Nevertheless, after the war 

period appears to be more promising with CHwB persistence to ensure that this legacy is well protected 

and documented. Documentation of the buildings remains a significant part of heritage preservation, 

which unfortunately in Kosovo presents a subject of recent awareness. UBT, being one of the 

Institutions teaching this subject initiated a project which plans to be a never-ending mission of 

documentation of Kosovo’s heritage, through which an eminent contribution towards Kosovo’s 

inventory will be achieved. This project has a double effect, students will gain knowledge and 

experience as it has been a proven fact that in order to raise professional ethics historical heritage 

courses should start as early as possible, and on the other hand a direct contribution by UBT to 

enrichment of Heritage of Kosovo’s inventory. 

Keywords: UBT Inventory, Kosovo’s Heritage 

1 Introduction 

It is widely appreciated that the territory of Kosovo holds a wealth of historic cultural heritage.11 

Architectural Heritage being one of the most prominent fragments of Kosovo’s heritage consists of 

different types of buildings, amongst which apart from those deriving from ottoman era there are 

individual buildings of high importance which prevail as a form of rebellion to Ottoman intrusion and 

the desire to intertwine with European architecture. These structures appear in the 19th and 20th century 

and are characterized with different elements which symbolize a glimpse of escape through reflection 

of European architecture in Kosovo.  

Over the centuries, this legacy has been exposed to destructive actions of both environment and human 

nature. In the post-war context, Kosovo has inherited a difficult situation in relation to its vandalism 

that continues today. Unfortunately, institutions dealing with cultural heritage in Kosovo currently 

possess limited documentation and still face difficulties in entering and recording the heritage being 

regularly lost.12 

The documentation of buildings provides a resource of graphical and textual information related to an 

historic building. It reveals the basic spatial concept of that building and its interconnection with its 

surrounding context, which will later aid researchers in understanding the social and cultural 

configuration of a particular society throughout different periods in its history.13 Firstly, from the 

inability to directly influence their physical maintenance, with this assignment we as UBT would like 

to ensure that this historical fact is recorded, therefore remembered. Indeed, everything started with 

                                                           
11 Cited from ‘CHwB Kosovo Office, Report Series No. 15/2010’ 
12 Cited from ‘CHwB Kosovo Office, Report Series No. 15/2010 
13 Cited ‘Shoshi, S. (CHwB Kosovo Office Director)‘ 
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CHwB’s effect in Kosovo in 2001, in times so difficult when cultural heritage could not be regarded 

even as low priority compared to basic and primary needs of the living and the process of returning to 

normality. 14 

Secondly, it is therefore necessary that education in cultural and historical heritage begins as early as 

possible in the course of architectural study because an increased knowledge of and greater commitment 

to heritage assessment will affect professional ethics towards threatened historic fabric. 15 

Finally, as means of support to this poor state of heritage documentation in Kosovo, UBT has decided 

to start a project which shall contribute to Kosovo’s Heritage Inventory. The aim of this project is to 

continue for as long as UBT stands and by adding up gradually we will come to a point where almost 

all architectural heritage in Kosovo is recorded. 

2 Kosovo’s Heritage Inventory by UBT and CHwB  

The intention of inventory is to locate the full stock of monuments of a country, to describe it 

scientifically and therewith serve the protection and care of those monuments as well as the history of 

art and architecture, the history of the country and the history of the region. This is to the benefit of the 

vivid (contemporary) art and architecture and strengthens the identity of its population.16 This project 

consists of two parts: the first being third grade students’ assignment the aim of which is to give the 

opportunity to our students to recognize the buildings with potential to be/become country’s’ heritage, 

to appreciate it and to learn how to do a professional survey on data collection for our heritage; and the 

second part being the official documentation of those chosen buildings by creating “an Inventory 

Website” which will present the official ‘publication’ of these data’s. Similar project was initiated by 

CHwB in 2010 which was accomplished in cooperation with University of Prishtina students. The 

output of it was a published pamphlet of treated buildings with focus only in the city of Prizren. The 

idea of taking a focus in one city at a time was actually a very good one when considering that the result 

of it was a published book. 

 

 

 

 

 

 

 

 

Fig. 6. Traditional Architecture and Documentation Methodologies, Published by CHwB Kosovo 

Office. 

 

                                                           
14 Cited from ‘CHwB Kosovo Office, Report Series No. 24/2011 
15 Cited from ‘CHwB Kosovo Office, Report Series No. 15/2010 
16 Cited from Gundsätze für die Inventarisation der Kunstdenkmäler Bayerns, 1904, Heima-tliebe. 
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On the other hand UBTs project output will be a map of Kosovo in which you could point the cursor 

and see all the information regarding the desired building.  

 

CHwBs’ project can be viewed as a successful project as students that took part did learn a lot on 

building survey, and although information for buildings are not done in either Dehio’s17 nor ICOMOS 

‘format’ those buildings are documented nevertheless which in the end of the day reached its main 

purpose (Fig.2). Unfortunately, its publication was a one-time thing, although there were a lot more 

similar projects which ended up graded and locked in professors dusty drawers.  

  UBTs’ project preferred intention is to document the buildings which were not yet studied or no 

physical proof for them being documented exists. In fact, most of the students did actually surprise us 

with their variety of buildings they chose from different time and style, however, there were a few 

students that chose buildings that are already documented but which were never put in ‘DEHIO’s 

Inventory Handbook’. 

 

Fig. 2. An example of description given within CHwB publication for documented building, The House 

of Rekathati Family, Traditional Architecture and Documentation Methodologie, published by CHwB 

Kosovo Office. 

 

  When compared to CHwBs project (Fig. 3and 4) UBTs project has a disadvantage in the aspect of 

building drawings as those students who couldn’t find the existing drawings for their chosen buildings 

did the drawings themselves which are more presented as sketches and not in actual scaled dimensions  

(Fig. 5and 6).   

But, in the aspect of categorization of gathered information on buildings present state, UBTs project has 

a more practical approach since it is using Dehio’s and especially International standards of ICOMOS 

which are used worldwide for heritage preservation. According to ICOMOS guidelines, chapter 

                                                           
17 Dehio Handbuch der deutschen Kunstdenkmäler in der Ostmark. Erster Band. 
Wien und Niederdonau, Wien-Berlin 1941. 
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’Principles for the Recording of Monuments, Groups of Buildings and Sites (1196), recording of 

heritage is of high importance and with great responsibility which should be taken seriously and done 

with caution.18 

 

 

 

 

 

 

 

 

 

Fig. 3. Production of scaled measured drawings developed by students for CHwB Project, Traditional 

Architect  ure and Documentation Methodologie, published by CHwB Kosovo Office. 

 

  

 

 

 

 

 

 

Fig. 4. An example of scaled drawings developed by students for CHwB Project, The House of Rekathati Family, 

Traditional Architecture and Documentation Methodologie, published by CHwB Kosovo Office. 

 

                                                           
18 'As the cultural heritage is a unique expression of human achievement; and As this cultural heritage is 

continuously at risk; and As recording is one of the principal ways available to give meaning, understanding, 

definition and recognition of the values of the cultural heritage; and 

As the responsibility for conserving and maintaining the cultural heritage rests not only with 

the owners but also with conservation specialists and the professionals, managers, politicians 

and administrators working at all levels of government, and with the public.’ ’Principles for the Recording of 

Monuments, Groups of Buildings and Sites (1196, ICOMOS Guidelines 
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Fig.5.An example of sketched drawings- Ground Floor Plan of Tradita Restaurant, developed by 

students for UBT  Project. 

 

Fig. 6. An example of sketched drawings-Front Facade of Rakaj’s Mill, developed by students for UBT  Project. 

3 Students Assignment 

First part, students’ assignment is in a form of a checklist and each area under the list requires 

information which was developed by Prof. Dr. Caroline Jaeger-Klein who is the main head behind this 

project.are in accordance with ICOMOS Guidelines for Building survey as well as George DEHIO’s 

inventory Handbooks.19  

                                                           
19 Dehio Handbuch der deutschen Kunstdenkmäler in der Ostmark. Erster Band. Wien und Niederdonau, Wien-

Berlin 1941. 
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One of the points with which students did struggle is the postal address of the buildings, street name, 

building number, etc. which is currently under development in Kosovo, and by the time the assignment 

took place not all the buildings had their postal addresses. Hence, students used GPS coordinates which 

for our age is quite acceptable in terms of practicality, but not as easy to sort in alphabetical order as the 

community and the street address, which at least the Europeans are used for their postal systems. I 

believe that this further transforms DEHIO’s handbook by adding 21st century advantages of 

technology. 

 

Fig. 7. Other students found it satisfying to provide only GPS coordinates as stands the case of another 

assignment which did a survey of Army administration Office. This building had an exact postal address 

which makes it easier to record and identify its location. 

Another point in which new technology comes to use is the area where students were required to 

describe the neighborhood, buildings access, etc. for which some of them found it easier to describe it 

using Google Earth images.  Nevertheless, other students decided to use more conventional methods 

such as through drawn sketches by hand or computer.  

Fig. 8. Site plan of Private Residential Building of Kelmendi Family drawn by UBT student which 

shows building location against street and cardinal North. This drawing is complimented with GPS 

coordinates Latitude : 42.65993 | Longitude : 20.278652 Altitude : 522 meters. 
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Fig. 9. Site plan of Private Kulla Isa Boletini taken from Google Map 

 

This freedom that students had can be seen positively when it comes to respecting their expression and 

creativity on doing architectural description on heritage, but, on the other hand when recorded as UBT 

inventory it did acquaint a problem as it could not be presented uniformly when added in our web site20. 

As a result UBTs inventory consists of combined documents for treated buildings which as the basis 

uses’ DEHIO’s Handbook design which together with students way of expression develops into a new 

form of Inventory that still remains to be developed further.  

 

Even though, these papers were done by bachelor students, some of the papers were at quite high level 

of professionalism toward documentation of inventory, as per others unfortunately it wasn’t the case, 

which wasn’t a result of their lack of competency to accomplish the assignment as much as it was an 

issue of their possibility to have access to existing inventory on heritage. On the other hand, although 

these papers do appear as professional, they are repetition of existing documents but rather presented in 

DEHIO’s format as they are documenting already treated buildings which contribute to UBT’s 

inventory but unfortunately do not do the same for Kosovo’s Inventory. When we are at this point in 

the future assignments we should be more careful in predefining building types, which will make it 

possible for UBT to make groups of buildings which will be characteristics for each academic year and 

prevent inventory repetition.  

Examples of these very good papers include buildings treated below:  

                                                           
20 Students papers were used to create a data base in our web site in which one can 
find UBT’s Inventory on Kosovo’s Heritage.  
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Fig. 10. Photographed by UBT student, Private Residential Building of Kelmendi Family 

 

 

Fig. 11. Drawing by UBT student, constructive detail of ‘Cardak’, Private Residential Building of 

Kelmendi Family 
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Fig. 12. Drawing by UBT student, constructive detail of internal toilet, Kulla Isa Boletini 

 

4 Conclusion 

As a result of this project for initial phase we have 15 recorded buildings ten of which were never 

documented before. Although the drawings and information for buildings are not as complete as would 

be done if provided by professional surveyors, it still represents a momentum in history of 

documentation of Kosovo’s Heritage according to Dehio’s Handbook and international guidelines of 

ICOMOS which serve as Europe’s references.  

This initiative is a positive and adequate step for our Heritage in general and I believe that if continued 

will become a standard form to be used when doing a building survey. With further development and 

hard work by both students and professors it could reach the desired level which might be used as an 

official draft of heritage documentation and through which an enormous amount of data will be recorded 

to be used for conservation and/or  preservation. As a result of this both our students and Kosovo benefit 

equally; students by learning to appreciate our heritage and Kosovo by having a set up system of heritage 

documentation.  
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