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Abstract:  
The thesis deals with the development of a parametric model for improving the quality of use 
of public urban space during public events. The increased frequency of short-term events in 
recent decades implies the installation of temporary forms of architectural structures and the 
use of public space in the city. This urban phenomenon became known as temporary 
urbanism. The emphasis of this research is on the use of modern technologies in order to 
improve the interrelationships of phenomena and elements that are known to all of us and 
present in everyday life, but are not clearly defined and demarcated in the professional 
literature. This involves their prior identification and perception. Temporary urbanism is one 
of those phenomena whose terminological use is not standardized in planning documents in 
Serbia. Nevertheless, examples of this phenomenon are often found in practice. 
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Motivation: 
In this paper, the term temporary urbanism will be understood as its experimental form, 
which refers to public city events as spaces of examination and experimentation. Comfort, as 
one of the basic needs of open spaces, means meeting the users' needs in urban space, for 
the achievement of which urban equipment / furniture is used. There are also elements of 
urban equipment that are occasionally placed in open urban spaces for the purpose of holding 
public events, the so-called temporary structures. Failure to deal with temporary strategies in 
a systematic, comprehensive and categorical way within urban practice leads to the fact that 
public spaces are left to public event organizers for the management without specific urban 
guidelines. 
The multiple contribution of public events to the quality of the use of public space has been 
determined by many theoretical researches, and it can be seen through a wide range of 
influences (social, economic and ecological) at different levels. In this research, factors that 
may affect the quality of use of public spaces during events have been identified by systematic 
review of the literature. These factors will be considered through the following levels of 
influence: macro level, meso level and micro level. The macro level in this research implies 
factors related to the spatial-program potential of the location, local self-government and 
general economic and social issues. Within the meso level, factors related to event organizers 
and the local community can be identified. The micro level includes factors that indicate the 
needs of users and the functional-morphological structure of space. At the micro level, there 
are factors that can be internalized as parameters for creating a parametric model. 
The aim of this research is to make a model for optimizing the spatial layout of temporary 
structures, based on input parameters that define this layout at the micro level, in order to 
improve the performance of other micro level factors through which it is possible to express 
the quality of public space use. Due to the need to perform an objective evaluation of the 
quality of different settings of temporary structures and ways of using space, a parametric 
modeling approach is proposed. Parametric modeling allows the designer to define the 
relationships between elements or groups of elements and assign values or expressions that 



will organize and control those relationships. Within the parametric model for the selection 
of optimized solutions, a genetic algorithm will be applied as a means of working with a large 
variability of parameters that characterize the arrangement of temporary structures in 
relation to previously determined space quality criteria. The model will be tested in a specific 
city area - on Trg Slobode in Novi Sad, since it is the location in the city where the largest 
number of events are organized annually. 
This thesis, therefore, introduces a methodological procedure that connects urban 
parameters with new tools, which will result in the development of a parametric model in 
order to improve the quality of use of public spaces in the city during public events. 
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Abstract: 
This research paper examines the field of 3D concrete printing (3DCP) in an attempt to 
leverage the benefits of the fabrication method in order to produce complex, structurally 
stable geometries. The paper is structured into two parts. The first part represents an 
overview of the state of the art in 3D printing of different materials such as plastics, metals 
and cementitious materials. Based on the available sources, some of the main benefits and 
constraints of using 3D concrete printing are described. 
The second part is a case study that illustrates a process of digital design and fabrication for 
3D printed concrete chairs that follow the logic of making using 3DCP technology. A design of 
chair represents a complex task, that includes functional, ergonomic and aesthetic criteria as 
well as fabrication constraints of 3DCP. As such, the chair represents a small scale research 
prototype, that can be used to ascertain certain logics of making when using 3DCP, that could 
be extrapolated to larger scale projects. 
A series of chairs were designed using digital 3D modelling and small scale 3D printed 
prototypes. Each design was evaluated with regards to the printability, structural stability and 
aesthetic criteria of the geometry. Based on the aforementioned criteria, a system of 
evaluation is described that proposes diamond graph data representation in order to easily 
visualize the solutions. Two of the better performing models were printed in 1:1 scale using 
3DCP and the outcomes further evaluated. 
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Motivation: 
With the development of digital tools architects and designers are in need of a new design 
language that corresponds to the new fabrication methods. Similar to the change in design 
approach of buildings that was propagated by the use of steel and reinforced concrete in the 
early 20th century, the new digital design & fabrication techniques require a paradigm shift in 
how we think of design and construction. Additive manufacturing process' have the potential 
to facilitate construction, reduce the use of material and open up possibilities for new formal 
expressions. The digital design and fabrication process described in this paper is motivated by 
a rapid development of tools for concrete 3D printing that allow for new design possibilities 
that were either too expensive or too complex to make with traditional fabrication 
techniques. Even though the technology is improving at a rapid pace with regards to speed of 
printing, efficiency, cost, material rheology and strength, little emphasis is being put on the 
design possibilities and potentials. The aim is to develop process' and tools to design, evaluate 
and explore the possibilities for architectural design using new fabrication technology of 
concrete 3D printing. The research will attempt to develop an atlas of structurally stable, 
printable geometries that work with the logic of 3DCP. Special emphasis will be put on the 
design and evaluation of architectural space and development of a new aesthetic that stems 
from the logic of digital fabrication.  
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