


Selection of previous experiences

A selection of previous experiences concerning housing or a group of houses has been
gathered so that they can be used as a reference for each of the levels mentioned above. The
aim is that the experiences illustrate or prove the viability of some strategies in a particular
context and to simplify their implementation and improve their adaptability to other contexts. It
hopes to be, as a catalogue of experiences, a useful tool for any person, collective or
organization.

By way of conclusions it is convenient to comment that the selection of methodologies and
experiences is currently “under construction”. In the future web-platform, this selection will be
updated with the participation of other professionals and housing users, so a collective network
of agents and experiences can be set up for the improvement of housing understood as a
process.

2. Teaching Work. University workshops.

As part of the research, university workshops have been carried out in the Universities of
Malaga and Sevilla. The workshops are set up as multidirectional laboratories where both the
teachers and the participants take part in a continuous exchange of ideas, experiences,
reflections and proposals. The results of the workshops will become part of the experiences
compiled for “The House as a Process”.

Participants from the workshops are asked to observe, reflect, criticize and propose about
housing and how it adapts to present day ways of life. We want to re-think housing, to consider
it not so much a physical object to build but a time-space process that adopts different
configurations in time and needs the participation of its dweller during this process. This is why
we want to work with the participants as dwellers on the one hand, and on the other, as
students, future technicians or partners in this process, which we understand must be carried
out with the different agents involved.

A series of exercises have been carried out, each participant has watched the evolution of his or
her own everyday life, and the use he or she makes of the spaces they inhabit. They have done
this first from an individual and particular point of view, then from the perspective of the
community, reconsidering what is shared and what not, and how it is done. By doing this they
can assess what repercussions they have on these spaces and what kind of arrangements are
generated.

3. Proposal of a web-platform for citizen advice and the promotion of
housing as a process.

After this research, carried out in the Andalusian territory, we are currently developing an online
platform that we hope will become a useful tool for technicians and citizens, it creates new
networks and it encourages self-run processes of collective housing. This is how a network is
generated, developing collective knowledge, increasing the citizen’s access to it and that of the
agents involved in the production and management of housing in our territory. The web-platform



expects to become a useful tool for technicians and citizens that will enable the generation of
new networks and ways of communication.

The platform will organize, digitalize and give access to all this information on a support basis
that is editable by the technicians and the users, enabling the debate and promotion of these
contents. It also pursues the establishment of networks in the context mentioned earlier and the
setting up of international connections to share experiences and knowledge.

The www.casamasomenos.net platform will be developed with funding from the Ministerio de
Cultura (Culture Department) from September to March 2012.

The targets of the platform are:

The collective creation of a vast documentary database that will contain the
theoretical base that supports previous and future practical works, together with all kind
of information and resources related to housing as a process. It will be free to access
and extendable.

The creation of a catalogue of experiences where the user’s participation has been
encouraged during the management, design, construction or maitenance stages. It
illustrates and proves that alternatives to housing as merchandise are feasable
and desirable. It will also enable the comparison of similar projects in different
contexts, encouraging debate and seeking the best answers.

To turn into an international reference when it comes to finding information and
agents concerning housing as a process.

Creating the “More or Less House” community, who on a medium/long term will be
responsible for the development of the web-platform. It will enable the creation of
synergies among people/collectives who work with the same interests.

To advise collectives and individuals about alternative housing models. Within
this area we hope to explore new forms such as an online consultancy run by the
community using the contents of the web-platform.

To be a collaboration and discussion tool about issues related to housing as a
process.

To promote new ideas and projects on a national and international scale, especially
collective projects and strategies that encourage the users’ participation in the housing
process.

To enable the creation of new collectives, using the platform as a meeting point for
users who demand a house. It will encourage the communication and setting up of co-
operatives.
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Resume: This paper presents the preliminary research results of a group of four master students
who proposed to develop a grammar of ready-made housing for humanized living based on three
informal settlement case studies.
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Introduction

‘(...) emergence refers in fact to a very particular scientific phenomenon: the indivisibility and
irreversibility of wholes - be they structures, organizations, behaviors, or properties. In particular,
emergence refers to the universal way in which small parts of systems, driven by very simple
behaviors, will tend toward coherent organizations with their own distinctly different
behaviors.”(Wiscombe, 2005, pp. 2)

The right to adequate housing is recognized as a fundamental right by the United Nations (UN,
1948). However,the current situation does not allow the achievement of adequate shelter for all
(UN-Habitat II, 1997). Informal settlements and self-built housing arise as survival mechanisms to
answer for the housing deficit and as a consequence of the rural exodus that happens in all major
cities in the world (fig. 1). The governments of the Portuguese-speaking countries of Africa and



Latin America have sought to address the housing needs by launching mass housing programs.
Angola has launched the National Housing Construction Program (Programa Nacional de
Construgdo Habitacional, PNCH) and Brazil the program My Home, My Life (Minha Casa, Minha
Vida) (fig.1).
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Fig.1. Diversity to repetition. (1) Musseque Margal, Luanda, Angola; (2) Mass housing program in Angola; (3)
Favelas Complexo do Alemao, Rio de Janeiro, Brazil; (4) Program Minha Casa Minha Vida, Brazil. From: Google
Earth and Internet.

Nevertheless, in general, the low-income housing solutions produced to reformulate the informal
cities, are inadequate to the cultural, social and economic conditions of their inhabitants (Coelho,
2010; Paio et al, 2011). The solutions are based on uniform repetitions of pre-defined plans for
houses that fit neither familiar nor cultural needs. Fortunately, nowadays new questions are being
asked: Who will decide how essential housing life needs are to be fulfilled? The governments or
the inhabitants themselves? Who decides? The improvement of current low-income housing
models is essential to rise to this challenge.The complexity of these issues and the environment
of economic constraint call for different approaches. According to Erguden (2001, pp.1)“design of
dwellings and neighbourhoods [have to]reflect and protect important elements of values and
culture” Along with these assumptions, there are reasons to consider that diversity and
adaptability yield a better match between the building environment and the life it shelters
(Habraken, 1987). Variety is an indispensable requisite for freedom and authentic culture and
without them, people’s needs cannot be satisfied (Turner, 1976). As Gonzéles and Donath (2003,
pp. 2) put it the “user-design and self-built housing strategies correspond to non-paternalistic
support methods that are not only capable to provide more diversity of dwellings than
conventional mass housing programs, but also a bigger sense of appropriation and identification
of the dweller with their own habitat". Specific social-cultural aspects play an important part in the
preference shown by families in building their own homes (Kowaltowskiet al, 2005), creating a
typological affinity (Aguiar, 2011).



The self-built housing in informal cities has humanized logics that should be revealed. It is
important that housing patterns and the social and cultural genesis of their structure and
configuration are shown, systematized and used in the new housing designs. To apply such
ideas, a better understanding of the context of informal settlements and self-built housing is
necessary.

The research described in this paper is part of a larger on-going project called “Emerg.cities4all’.
The project main goal is to develop a generative computer-aided planning system for low-income
housing populations. This paper describes the results of a group of four master students who
were proposed to develop a grammar for the ready-made housing for humanized living. The goal
has been to reveal the cultural, social and spatial dynamics involved in the genesis of informal
settlements and use it to generate contemporary humanized modular, scalable, adaptable and
affordable ready-made housing design solutions based on a descriptive method as the Shape
Grammars (SG) (Stiny and Gips, 1972). SG allow a computational approach to the generation of
designs solutions (Stiny, 1980). Grammar formalisms deals with an algorithmic process of design.
Over the past decades, SG have been a powerful means of analysing and generating housing
designs (Duarte, 2001).

This paper has three sections. The first section describes the preliminary conclusion of the
analysis of the three informal settlement case studies. In the next section, the ready-made
housing for humanized living grammar is explained. The final section sets some conclusions and
future work.

Case Study Analysis

In order to analyse the rules of the self-built housing in informal settlements, three case studies
were defined: (1) Complexo do Aleméo, Rio de Janeiro, Brazil; (2) Airport neighbourhood,
Maputo, Mozambique; and (3) Margal, Luanda, Angola. The bottom-up approach allows a
manner of controlling the design, based on the dependent behaviour of its parts (Paio et al,
2011). In this approach, larger scale problems can be answered by answering the small-scale
ones (Duarte, 2007).

These analyses allow us to define some preliminary conclusions from their lifestyle and
architectural processes for the development of a grammar: (1) Rooms inside dwellings are
contiguous, leaving no space for circulation areas; (2) Rooms have minimum areas and as a
consequence, maximum segmentation, leaving no surplus space; (3) Dwellings grow by the
means of their family necessities, for example, household changing number; (4) Inhabitants value
the exterior space, spending more time outside than inside their homes, generating greater
experiences of community living, exploring the soil for subsistent farming or even washing and
drying their clothes; (5) In urban scale, the overcrowding of these complexes require a nearly
complete occupation of the exterior space inside blocks, leading to disputes and resulting, in most
cases, in constant narrowing of the pedestrian accesses; and (6) Only spaces with specific
exterior functions, as referred to in point 4, are left open inside these blocks. (7) It should be
highlighted that the void, despite being a space resulting from the construction, is very important
as it assumes the cultural and social patterns of the analysed study cases. In informal
settlements, people seem to know very well the places to promote the collective areas.

The fundamental needs of the people are not measured by arrangements of architecture
components (rooms, walls, doors, ...) but by the degree of accessibility (that people have to
friends and family to their sources of income). According to Balestra (2009, pp. 85) the house
‘meet the needs of the family in terms of size and their lifestyle”.

From the analysis of the case study, the question emerges of cultural patterns and inhabitation
forms that result from the daily living of a specific family or in a bigger scale of a specific
community. Having in account the size and the type of the family group, this becomes the main
element that defines the house. Once the elements that constitute the house were defined, the



relationship between them was established. This research proposes a creation of dwellings that
may be adapted to the family needs (fig. 2).
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Fig. 2.Two examples of the evolution and adaptation of the room.

Preliminary Grammar

The proposed ready-made housing for humanized living grammar is a bi-dimensional parametric
shape grammar with tree types of rules: fixed rules, adaptive rules and evolutive rules. The rules
shape the relations between the created spaces using a description grammar (Stiny, 1981).A
description grammar “describes the design in terms of other features considered relevant
according to some criteria of interest. The relation between shape grammars and description
grammars is such that for each shape rule there is a corresponding description rule. As the
grammar rules are applied to the evolving design, the corresponding description rules are applied
to the evolving description” (Heitor et al, 2004, pp. 493).A grammar consists of a set of rules that
apply recursively to an initial form produces a final design (Duarte, 2001).

Using shape grammar, our primary goal is to create a house that grows with the tenant family and
adapts to its needs without compromising local lifestyle and culture. This system will therefore
lead us to the generation of innumerous solutions, dwellings able to simulate the diversity and
complexity of real urban clusters. This way, and according to the analysis done of the case study,
these dwellings were thought for general situations, where household consists, of at least, 1
element, to 12 elements (maximum) (fig. 3).

Due to length restrictions, it will not be possible to describe in detail all rules of the proposed
grammar. But, in order to demonstrate the grammar developed so far, two examples of a
derivation process is illustrated and described: (1) variation of a dwelling for a household with 3-4
people; variation of a dwelling for a household with 7-8 people (fig. 5).
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Fig. 3.Tree diagram to illustrate the derivation of some modular, adaptable and evolutive ready-made housing for
humanized living.

The three initial steps of the generative process are identical. The initial shape corresponds to the
maximum limit of construction per household (LMT) (6 x 14 meters) (fig. 4). The first element to
emerge in the house is the dining area (D.A.) characterized for being the space where the family
meets for their daily meals (rule 1). Related to this space, emerges the bedroom (BDR) (3 x 3
meters) where one or two people can fit, according to a generic distribution, although it could, in
exceptional cases, take three to four people (rule 2.1) (fig. 4). The bathroom (BTH) is the space
that follows (fig.5). After, comes the multifunctional space (M.S.) that could assume one of the
following functions: office, commercial space, living room or storage space or according to an
adaptive rule, the space could be changed into a bedroom (fig.3 and fig. 5).
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Fig. 4.Initial shape and two shape rules of the grammar.

The flexibility of some spaces in the house, allows it to evolve and adapts to the usual family
needs. A 3 x 3 meter room is the best example. This room can assume multiple occupations,
from the most basic function, the bedroom, to a multifunctional space (fig. 3 and fig. 5.). Later it
may become, among other spaces, an office, a living room, a storage room, or a commercial
space. It is still necessary to refer the public purpose of this space, and consequently its location
restrictions, having always to be located as close to the main street as possible, because of
cases where, for example, the office or commercial space function exists. In all cases where
contact with the main street is impossible because of the house evolution, the adaptive rule will
be applied.
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Fig. 5.Ready-made housing for a household for 3-4 people (left); and a household for 7-8 people (right).



The elements that constitute the space are consequence of the application of the fixed, adaptive
and evolutive rules according to the number of inhabitants and the number of floors. From 7 to 8
people in the house, a new floor is created, and together with this, space for the stairs, which
appear in the limits of the construction extremities. In the two floor house, even more
combinations appear, with the 1st floor keeping its shape and the 2nd floor possibly changing (fig.
3 and fig. 5).

The generative process includes the urban scale. Figure 6 represents just a possibility of urban
cluster. The example is constituted of several dwellings in different phases of occupation,
showing relations with the urban space. Together they generate a spatial form with exterior
spaces in different layers: public space; semi-public and private space.
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Fig. 6. Example of urban clusters

Conclusion and future work

One of the most important conclusions of this research is that we cannot impose our own habits
and processes to these communities. They have their own quotidian life styles and habits,
meaning that for creating this specific architecture we needed to learn with them. On the other
hand, this new design tool can deal with complex issues such as self-evolution, self-adaptation
and formal diversity on architecture and urban design.

Our work will continue, studying the way these dwellings interact, creating spatial relationships,
patios, squares, streets, blocks and even new city tissue. A new kind of ready-made architecture
will rise from this computational process and also better and cheaper constructive methods and
materials experimenting with CAD-CAM precision.
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Abstract

Contribution introduces the tools of multi-medial design, which were used for the enhancement of
the design quality and efectivity of the town structures and masses. It s possible to use them for
architectural design too. The paper is introducing how to use open source online tools for
architectural and urban design. The objective is to increase the quality, functionality and aesthetical

value of created design.

With adequate ICT tools we can receive these objectives faster and with more objectivity. The
design process can be adjusted as working on-line. Such innovative housing design is more readable
for citizens and inhabitants. Presentation of 3D models online placed in real surrounding brings
more realistic view on the designed structures. The modern multi-medial tools can involve the

participation of different actors in the design process and bring more objectivity to design process.

For this purposes we can also use augmented reality - live direct or an indirect view of a physical,
real-world environment whose elements are augmented by computer-generated sensory input such
as sound, video, graphics or GPS data. It is related to a more general concept called mediated
reality, in which a view of reality is modified (possibly even diminished rather than augmented) by
a computer. As a result, the technology functions we can see contrast, virtual reality replaces the

real world with a simulated one.
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Methodics for the design of the interactive digital environment for town

planning and public participation

Computer aided environment for urban modeling, design and interactive participation represents the
extensive and actual issue of the research, which aims for the wide-spread participation of public on
the planning process. The development of the digital representation of the actual and planned
interventions in the area, mostly presented as 3D models on the digital terrain, can create the digital
parallel reality, which can be easily readable for citizens and readily modified. Digital model offers

the conceptual framework for the urban, architectural and landscape design.

Urban design is the process of the creation of the aesthetic, social and environmental sustainable
habitat. It is generally specified by the planning, negotiations, communication with the stakeholders
in the urban area and looking for the consensus. The scale of interested participants is in the same
time quite extensive and diversified. It includes decision-making and political segment (national,
political and municipal bodies), experts (architects, town planners, departmental specialists),

investor and developer segment, social segment (social, cultural, environmental bodies and

inhabitants).

““Google:

Figure 2.: Presentation of 3D digital city model, Berlin.
http://www.virtual-berlin.de/imperia/md/images/3d/breitscheidplatz_3d.jpg (10/2007).

New ICT tool are ideal for the knowledge exchange and public participation in town planning.
Internet is the most dynamic and wide-spread platform for such communication, education and

information requisities in the municipal sphere. In the last period a majority of municipal and



Innovating, Housing, Learning
Oikodomos International Conference
Brussels, 27-28 October 2011

cadaster informations, interactive maps, master plans, urban studies and the systems of

geographical databases were made available to general public via this tool.

Benefits of the application ICT tools for the public participation in town
planning processes

e Auvailability of the complex spatial informations, regardles the time and space.

e Lucidity and readability of town planning documentation. 3D digital representations of the
urban space enhance the perception of the planned interventions as well for the general
citizens, unlike the 2D documentation, and enable to discern the consequences of variant
design solutions.

e Possibility of the interactive communication and creation of the environment — participants
can utilize synchronous or asynchronous communication tools to address their comments

and suggestions to the town planning documentation.

Figure 3.: Presentation of 3D digital city model, Bratislava. © Eurosence 2010.
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Specification of ICT in the planning and participative processes

Participative 3D modeling integrates the human knowledge with the geospatial data. The best
funcionality seems to provide the GIS (Geographical Information System), as the geoinformation
and geospatial analytical tool, which is integrated with the 3D models of mass structures, DTM
(Digital Terrain Model), geobrowsers (Google Earth, Google Maps) and GPS (Global Positioning
Systems). Bestowment of such complex information on the Internet with the complementing by
interactive and communication tools, can significantly support public participation and human
spatial knowledge.

,»The paragon for the public participation is the efficient, photorealistic tool, based on GIS and

available via web and Internet access® |

Digital 3D city models are based mostly on the functional interface of sources like:
e Cadastre — parcels, buildings, ownership. Graphical data from cadastre are mostly 2D, but
they represent important inputs for 3D modeling
e Satellite and aerial snapshots, orthophoto maps, DTM
¢ 3D models of urban structures, using CAD systems and texture mapping visualization

e QGeorefence information and databases

Housing and town planning issues in Slovakia

Town development in Slovakia and the ongoing housing construction were of extremely intense in
the past years. It is a response to changes in social structures, as well as expanding economic
opportunities of the population. It was partly stopped by the latter economical crisis. Exploration of
the coincidence of the economical successful regions in Slovakia with the centre of the housing
constructions resulted in the observation, that the formation of both sources are almost identical.
Thus, it could be assumed, that for the new development of housing urban structures the crucial
sufficient factor are investment means. But a sustainable designed environment should provide
much more of the housing and living added values, which is able to increase the attractiveness of

the development area for the residents and strengthen the positive relationship with their

: Tress & Tress, 2003
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surroundings. Some of the fundamental factors of the sustainable housing design added value
include:
e adequate proportion of amenities, services, greenery and recreational spaces in residential
structures,
e integration to natural and urban surroundings and conditions,
e urban layout, traffic connections and space orientation,
e composition, aesthetics and perception of the urban interior,
e flexible and adaptable housing design on urban and architectural level, which can reflect the

changes in the living period of perpective residents.

The process of town planning in Slovakia is still in the phase of the specification of new limits and
boundaries, due to ill-defined land-use plan for most of the territory of Slovakia. Elaboration of the
urban and architectural studies design based on outdated documents and sources is the ill starting
point for the sustainable design. This situation induces an ambiguous interpretation of land-use
planning information — or either its absence. Subsequently, the detailed urban plan of the zone is
often redefined in accordance with the intentions of the investor, which results in the inexpert and in
unadequate interventions in the area. Multimedia design of the housing urban structures can
increase the assessment process of the design. The benefits of using multimedia design tools
embrace the more objective evaluation of the design proposals and online public participation in the

town planning process.

Figure 4.: Example of application usingGoogle Earth, http://earth.google.com/intl/sk/enterprise/commercial.htm 3/2008.

Spatially well readable structures of 3D digital models, which can integrate existing buildings with
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the new housing development, presented often in more variants, is the strong tool for the decision

making process, important for the municipalities and city management.

Nowadays architects, urban designers explore the wide scale of tools for multimedia designs and
presentations. There have been significant changes in the possibilities of spatial presentation of the
design over the last five years, mostly in the term of:

e decreasing the time-consumption for the computation of presentations,

e availability of the sources,

e variability of tools processing the design,

e integration of the special conditions (changes of the appearance according to the period of

the year, design variants, placement of the observer, ...).

Technologies, that allow a wide range of graphics options, but due to its time-consuming
computation are not able to verify more variants, are more appropriate for the final presentation of

the design. They are not advisable in the process of searching for a solution. The better accessibility

have the tools of modern 3D technologies, which are freely available.
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Figure 5.: Prague city center, modelling in Google Earth, 7/.2009.
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Applications:

The huge amount of geographic datas is used in planning and management projects of the area from
the feasibility studies to the analysis of the impact of buildings on the environment. Open and free
applications such as Google Earth, Google Map, StreetView, NORC,..., provide the most effective

way to distribute project data within the decision process.

Such tools provide an overview, that allows rapid analysis of geographic data before starting work
on projects. Allow "fly" over the site, providing instant overview of the whole area. The possibility
to allow the vision of the future — what it look like, when constructed — provides much help how it
will look after completion of the project. View the design implemented into the actual urban and
natural environment offers the clear recommendance for the designers, investors, residents and

other stakeholders in the area to have a clear reference on the design issue.

Figure 6..: Vysoké Tatry — using view in different seasons, http://earth.google.com/enterprise/industries.html, 2/2008.
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Comparison of some available geodata applications’:

Global applications

Application Google Earth Google Earth Pro
Performance limited fleetest
Printing images 1000 px 4800 px
Integrating GPS data yes yes
Advertising yes optional
Gaining email support no yes
Creating premium movies no yes

Importing and overlaying manual manual/automatic
images

Performing batch no yes
geocoding

Measuring of area yes yes
Cost free cca 300 Euros
Importing vector data no yes
Exporting vector data no yes
Type of utilization personal commercial
Conclusion

Local applications
Norc.sk  Seznam.sk

limited limited
low quality low quality

no yes
No no
no no
no no
no no
no no
no no
free free
no no
no no
personal personal

Urban design is a multidisciplinary process, influenced by the quality and flexibility of interaction

between the partners. New information and communication technologies and the global net system

offer the facilities for long distance coordination and cooperation of experts without the

geographical limitations, so as the resources for global education processes. Creation of interactive

environment for urban design and communication, based on the platform of information and

communication technologies represents the actual issue of urban research and practice with the aim

of wide public involvement in the planning processes. The development of virtual spaces of real

towns suplies not only the tourists needs, but contributes to the knowledge basis of all participants

of city life and helps them to conceive professional urban design plans and objectives and to

participate at their design.

? http://earth.google.com/support/bin/answer.py?hl=sk&answer=189188.
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Introduction

Prestige and image of the most famous cities in the world related to the symbiosis, which they
were able to create with the river, that begets them. This quote very accurately determines the
value of the river and its adjacent areas at the formation of waterfront area's urban-planning
ensembles that are the hallmark of many world famous cities, such as Paris, Vienna, Budapest,
Bratislava and also Volgograd — as the linear city, which 7 administrative districts, situated
along the Volga river. Formation of the linearly elongated city is connected with the local natural
economic and landscape environmental conditions. For Tsaritsyn (later Stalingrad, Volgograd),
the main development factor has always been the Volga river. This water artery was a factor of
attraction, housing and manufacturing. The linear planning structure with the planning
framework made be 4 longitudinal highways (the 4" longitudinal highway is perspective and
designed at the waterfront territory along all the city) became the result of the urban-planning
formation evolution. Thus, the waterfront area plays the most significance role in the city image
formation with the importance of the city’s perception from the river.

Therefore, the residential complexes design in the structure of the waterfront areas is one of the
most pressing actual issues of the Volgograd’s modern spatial-planning development as well as
for many other Russian and European cities situated along major rivers.

Currently, the main problem of urban development is the waterfront areas using, making them
free from the industrial plants built in the socialism period, which up to nowadays separated city
from the river, and didn't allow forming the system of comfortable waterfront and effectively
develop the waterfront territories along the river.

The city’s waterfront area has enormous potential: as an important component in the city
planning structure, and from a position of forming a complete, well-maintained environment for
the people, and in case of the area’s investment, and social attractiveness.

Introduction to course and degree design projects real tasks on the design of residential
complexes in the structure of the city waterfront areas has the priority in the architectural design
education system at the Urban-Planning Department of the Volgograd State University of
Architecture and Civil Engineering. This is primarily due to the fact that during the housing
design at the waterfront areas a range of issues existing at these territories should be taken into
account.

Factors and conditions influencing on the design of effective and environmentally
friendly housing in the structure of waterfront territories.

For example the territory effective using, as there is a building site restriction which is
associated with its landscape features, so you need to maximize building density, but at the
same time to maintain the recommended storeys number specified in the "Rules for Land Use
and Development in Volgograd".



The next aspect having important urban-planning and environmental significance is the houses
orientation—selection of the best houses location according to the wind (aeration) and insolation
area treatment. Territorial houses distribution in the structure of the waterfront areas also
influences on the constructive framework of the residential buildings, in many cases, limiting the
variability of different structural systems. As usual in the residential buildings construction at the
Volgograd’s waterfront areas the frame-monolithic construction system is used because these
areas are limited by seismic criteria.

Socio-ecological aspect in the design of modern residential complexes at the waterfront areas is
also priority as the of the territory effective development through the using of underground
space for parking.

Thus, multi-leveled and terraced buildings the waterfront areas with rather steep slopes of the
river bank topography allows to increase density of the residential building development and to
create favorable environmental conditions for the citizens through the using of terraces for the
public recreation areas creation- green children's playground and small public gardens.
Returning to the problems of residential complexes design, at the urban-planning decisions we
should take into account different ecological factors, such as Volgograd’s microclimatic
conditions and topographic features of the waterfront territory.

As the example of diploma design project can be discussed Maria Prohorova diploma project
“Urban-planning concept of the Volgograd’s Voroshilovsky district formation”. This topic
touched a very important issue of the administrative district's waterfront area planning
organization. This territory is one of the most comfortable in the city, filled with various social
processes and includes historical and modern buildings. However, despite the comfort level of
Voroshilovsky district, the residents have no opportunity to use the waterfront area, there is no
interaction between man and water. Nowadays communal storage area located on the
Voroshilovsky district’s waterfront territory isn’t a principal building and in the framework of the
Volgograd’'s master plan should be conversed.

Masterplan

The project concept — multi-function public and recreation space formation with developed
residential element.

Priority ecological measures according to the identified environmental problems.

The project proposals:

Use of relief's features to create the possibility of underground area using for transport
infrastructure;

Multilevel pedestrian ways formation that don’t intersect with the main traffic flow;

Effective and sustainable system of multilevel landscaping development.

Ecological features of the territory influenced on the project solution.

The climate. According to the region's characteristics and preferential wind directions during the
residential buildings construction the traditional planning grid can be changed to improve the
living conditions up to the maximum. Thus, at this design proposal grid of the streets and



buildings has been deployed at the residential complex decision strictly to the cardinal points,
which subsequently helped to solve many questions(up to trace the roadway).

To protect the buildings against overheating during the summer effectively vertical gardening
facades system and green terraces construction on the basis of the principle of recreation area
and walkways maximum shading was also used.

The territory relief also makes some construction limits. As the territory elevation within the river
level and the projected residential zone is about 27 meters and 15 meters within existing
streets.

Waterfront territory axonometric view

Residential complex from the river side
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The example of the residential complex organization in the riverside relief (over flood planes
terraces) of the Voroshilovsky district waterfront

The importance of energy-efficient houses has increased on the basis of environmental problems
that can not be solved without reducing energy consumption.

Energy-efficient house — is a building where all energy processes are optimized. Such house is
able to meet the needs for heating and hot water to individual renewable sources - solar, wind,
etc. In the mid-latitudes the main energy consumption associated with heating, energy- so the
efficient house primarily minimizes heat loss.

Representation of the essence of sustainable development approach provides certain design
principle at this project:

Reconstruction of old buildings and new areas construction within their full ecological
development;

Maintaining a healthy balance between natural and built-up areas;




construction of environmentally friendly industries with only "soft", "smart", ecological
technologies;

the use of environmentally friendly construction technologies;

Eco-friendly renovation instead of new construction;

construction of buildings and structures using spatial design and bionic construction principles;
construction of buildings and structures taking into account savings and efficient use of all
resources - soil, land, water, etc.;

construction according to the renewable materials using;

construction of energy effective buildings.

Another example of the diploma projects with theme of the reorganization of the waterfront area
is Yulia lvanitskaya project - “Urban-planning reconstruction of the part of Volgograd’s
Tractorozavodsky district” . The aim of this project was to create a new socio-adapted environment in the
frame of city's former industrial territory.

Masterplan

Many riverside cities of the European part of Russia are characterized by common features of
the industry location at the city urban-planning structure, due to commonality of socio-economic
development and natural landscape. Analysis of the general plans of the Volga region cities
revealed the presence of large areas of industrial development at the waterfront areas, its
extended closing the river bank front outputs to the area of residential quarters. Meanwhile, for
the life and city development waterfront zones are particularly valuable from urban-planning
position - socially, economically, functional planning, recreation, landscape and compositional.
As a result of rapid industrial growth from 1918 1930s. industrial sector captured the coastal
cities of what was due to reduction of the production costs (water cost, cargo transportation
cost) and the lack of stringent environmental regulations.

Today, there is an archi-important problem of reorganizing waterfront areas in our city , its
social rehabilitation, and, accordingly, the subsequent intensification of its using. Volgograd's
Traktorozavpdsky district is the northern industrial hub of the city and Volgograd's Tractor



Factory (former Stalingrad's) serves as an important city-forming object. It was founded in
1931 not just like another industrial giant of the Soviets, but also as an experimental urban-
planning formation. All the planning organization layout of Stalingrad Tractor Factory, as well as
the adjacent public areas was designed in accordance with the flow-functional diagram by N.
Milyutin (russian famous architect). Such spatial planning organization of the linear city became
the most efficient, cost-effective and environmentally friendly for Stalingrad. A well-known fact
that the N. Milyutin's theory of linear city was known to the participants of the IV Congress CIAM
held in 1931 and had an impact on the adopted by them "Urban-planning Establishing and
principles", later named "Athens Charter".

The project of Urban-planning reconstruction of Volgograd’'s Tractorozavodsky district part is
based on provisions of the existing city's development master plan and is focused on creating a
new spatial perception of the former industrial area. The design solution is the answer to the
question about the potential of this area, its possible relevance to the modern city. Redeveloped
site is located on the investment attractive waterfront area, but in reality, the society doesn't
interact with the river, they exist in parallel directions. There's no more former scale industrial
power of the Stalingrad Tractor Factory, no need to use the river for manufacturing purposes.
And, apparently, this site conversion into more actual social needs is obvious. But still this area
is some kind of marginal, socio-passive and aggressive environment. And according to the
project proposal, we sought to create a new status of this space, make it a safe, comfortable,
active, interesting, profitable and, of course, environmentally-friendly.

The main idea of the project is the conversion of the Volgograd's Tractor Factory into the multi-
functional educational cluster; placement of "clean" production at the former factory part, and
also the organization of serving safety green zone around it; residential zone increasing; the
waterfront area transformation and the creation of interoperability of the river bank zone with the
new public formations; continuous system of landscape framework creation, based on the
natural features of the area (proximity of the river, topography, flood plain of a small river).

Thus, the design is based on the urban-ecological approach, its principles are: centric (human,
urban environment), self-regulation (urban system), relationship (of nature with urban systems),
integration (of environmental factors in the urban system organization), evolution (of the urban
system in combination with natural factors).

The aim of this approach can be considered as the city planning structure transformation based
on the urban-ecological framework formation (combining structural-planning and landscape-
environmental frameworks) which provides a relative recovery of the ecological balance of the
secondary natural and built environment necessary for the territory sustainable development.

The territory planning structure is an ideological continuation of the N. Milyutin's concept. Thus,
an active social zone (Education cluster) is replaced by the safety green zone of new "clean"
production and recreational areas along the transport line movement (car, tram), this zone is
replaced by the residential zone that runs along the slope. The slope serves as a visual and
material fencing of the residential quarters from the two-level waterfront space. Accordingly, the
designed residential development is located on the waterfront territory, although actually it's
located at different levels with the river. The design of new residential complexes became an
important element of the project, as the creating of a new multi-functional public environment is
also connected with the design of social environment that is attractive for living. After all, the
quality of residential structures often define the characteristics of planning structures.
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Two-level waterfront organization
Principles of the residential complex organization on the former industrial areas.

Urban-planning structure of the new residential quarters.Considering the climatic features of the
city, as well as the territory specifics of the landscape-planning organization, effectiveness of the
linear building yards becomes obvious. However, the project provides a new interpretation of the
linear building N. Milyutin, expressed in the design of a linear plot with the inclusion of the
perpendicular to the river houses. This new element of residential development is not only
visually distinguishes the yard space from quarter to quarter, but also creates integrated into
public private yard space. As there are kindergartens in such perpendicular to the river houses
these architectural volumes will be placed on the columns (under ground), thus providing a



variable visual space, as well as provide proper aeration of the territory. It is also important that
such residential buildings location gives for the citizens maximize visual access to the main
element — to the Volga river, throughout all the territory.

Storey number of the buildings is from 5 to 7 floors, that combines the projected residential areas
with existing (by Miliyutin) and allows to keep a visual "human" scale of the site.

New residential quarters

Using of certain building materials. The concept of "green architecture" today is associated with
energy-efficient, economical and environmentally friendly construction. It is obvious that at the
present stage of development of architecture and nature are in conflict. Buildings have a
devastating impact on the Earth ecosystem. And eco-friendly building technologies and
materials are able to create much-needed balance between architecture and nature. The project
solution suggests not only natural and hi-tech materials using. For example, using of special
membrane in the facades of residential buildings. Performance of the membrane depends on
the abundance of surfaces, which are most in contact with the environment and create a unique
opportunity to interact with the environment of the building the city. Air, water and light circulating
through the complex surface of the membrane and used as a resource for energy generation.
Among the various innovative energy saving solutions there can be noted specify external sun
blinds, roof gardens, green facades, solar cells and panels. Rainwater collection system
provides a watering plants on the buildings within a few days.

Effective transport infrastructure. In accordance with the Russian urban-planning regulations the
courts are provided with access roads for service transport, as well as surface parking lots
along the yards perimeter. The main placement of parking spaces located under the residential
area. Considering the sequence of construction, the entire area of the underground parking lot
is divided by the number of planned residential areas, to immediately provide comfortable
accommodation.

Space landscape organization .Implementing all these new ways of space urban-planning
organization is based on the system of continuous landscape net that permeates all the territory,
from he river to the designed educational cluster. But this system of "green" chain continuous
through the city's existing system of green spaces, it pervades the town-planning structure of
the city, creating a strong eco-friendly framework.



Summary

Researching in our report is diploma projects, we seek to make a bet on the bold, forward-
looking ideas of young architects. Despite young age Yulia lvanitskaya and Maria Prohorova
carry on architectural practice. They also researching the problems of urban-planning
reorganization of the waterfront territories in the frame of their PhD works. The question of
residential quarters placement in the structures of waterfront areas is still actual in view of the
contemporary design and construction in Volgograd. Creating of eco-friendly living environment
should become a priority criterion in the design concept of the waterfront areas reorganization.
This concept is based not only on the construction of comfortable, environmentally friendly
housing, but also on the integration of public space in private, the interaction of the city and the
river, the opportunity of activel using of ecological factors to create a various environmentally-
friendly city space.
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Various and different developments in our society, have required different
architectures all along the history. Since nineteenth century science and technology
began to be included and applied to manufactured housing but focused in solving
emergency situations and creating a not very favorable social conscience to this type
of construction.

This development helped the construction process ‘acceleration, leading a
market where technological immersion allows for simplification and cost reduction,
and searching for an innovation capable of reducing traditional linear processes.
Nowadays we are facing a world where housing industrialization is changing the
living concept, increasing its usability and the incorporation of new systems that
change the way of fill the space gradually.

The purpose of this research is the analysis of the contemporary
manufactured housing prototypes, where targets included are not only new building
systems, materials, energy saving and costs, but where the social factor has an
important role, because it affects the livability and design, and needs the true
interaction between different actors inside and outside the building process. This new
factor affects the habitability and design of the prototypes. This study is focused on a
very popular process today within the building’s industry: the housing project
competition. One of this, “Solar Decathlon” appeared almost a decade ago, in order
to upgrade the correct integration of renewable energies in housing design, which at
the same time includes all necessary factors to pull progress in the dwelling
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prefabrication process; including industrialization and technology, and peering the
future flexibility that society is demanding ever more insistently.

Our university has taken part in the competition last year. Competition rules
include constrains such as orientation, climate, square meters... and prototypes have
to comply with some financial, time and materials requirements. And not only it will
explore the techniques and their feasibility, it will start a discussion between idea,
design, construction process and final result fusion; searching at all times the perfect
combination of architecture, industry and energy saving, without forgetting at any
time the users quality of life and their environment into these housing cells.

Checking prototypes once erected and tested, we can find that there are variable
results for the different entries that prototypes have to submit in the competition, and
several conclusions drawn arose. These results are analyzed in our research, but
also the real influence of this competition on different economic and politic societies,
to achieve these objectives.

Analyzing market viability studies, we can see both faces: the utopian one and
construction and structural building systems within the modern architecture, such as
patented methods and new materials studies. Finally, we will annotate the connection
between the architectural process, and industry, becoming more and more direct and
important. So that, we have to mix technical vision, ambition, innovation and social
awareness in order to analyze, understand and improve the incipient state of
development that nowadays is characterized by change and new needs.

Technological development has been accelerating the construction process,
making patents appear, new building systems and materials or structures that have
denoted these early forms of providing shelter development. However, we still have a
situation where, in order to provide qualified architecture, the construction industry
must go through the full industrialization; and must insert of a key factor in each
design phase: the user and their needs. Thus appears the "architecture of quality,"
due to its subjective charge, a line of prior investigation is open:, what does living in
optimal quality condition mean?

The aim is to create an open market where the strategies and immersion
technologies i enables simplification and cost reduction. However, technology is not
so limited and it aims to help architects and builders to develop and use new systems
and methods, in order to conduct all processes are conducted in a critical, conscious
and entrepreneur way, fulfilling environmental requirements.

That leads us to a situation where buildings are more industrialized than ever, in
special those related to dwelling. But considering it as a set of components positive
or negative influence, forcing us to balance the relationships with the environment,
energy conservation, materials used and ecological footprint among others.

Thus, we are in frame of continuous change and evolution with the requirement
to innovate, the need to innovate by creating new housing concepts through the
interrelation between different scientific knowledge areas. There are a lot of
competitions about sustainable housing, minimum housing or self-construction
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housing. They are impersonal, with the purpose of making a market impact and
causing a mass consumption reaction. However, from the United States there is a
collaborative project with the Department of Solar Energy, which aims to design, build
and think about self-sufficient solar houses.

As a result, the Solar Decathlon was born: a global competition that starts from
the universities with the idea of reaching cost-effective housing, attractive and energy
efficient designed houses, taking into account multiple constraints, especially the
user and their needs.

Designing and building an affordable, attractive and easy living housing, is one of
the objectives of the competition. The design house has to produce as much or more
energy than it consumes; at the same time to maintain comfortable and healthy
indoor environmental conditions and supply energy to house hold appliances for
cooking, cleaning and entertainment. Thus, twenty prototypes are tested for ten
exams, which will be evaluated by a tough jury:

- Architecture contest.

- Market Appeal contest.

- Engineering contest .

- Communications contest .

- Affordability contest .

- Comfort Zone contest .

- Hot Water contest.

- Appliances contest.

- Home Entertainment contest .
- Energy Balance contest .

A set of initial rules that limit all teams under the same conditions: limited surface
(it should not exceed 70m2), a footprint of the building (which will be 150m2) and one
energy source (the solar one). Five calls have been held, twenty different prototypes
have taken part in each other. A hundred prototypes have been erected by now that
in the one hand make us reflect about different areas of knowledge and in the other
hand about their marketing whereabouts on the other.

We start talking about the second call because the first one was a starting point
about the concept competition, the objectives and the organization. We are in
progress, research and inversion time, where universities are beginning to focus on
technical, numerical and economic details; where industry and technology are the
most important things for a construction view. Examples of this are the following
technological developments:

- Cornell University: A unique feature of this house is the "Light Canopy," a
streamlined framework of steel trusses that support a PV system, evacuated tubes
for solar water heating, and a series of vegetated screens that provide shade in the
summer. By design, the occupant can transform the canopy without house structural
changes.
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- Georgia Institute of Technology:
The roof is translucent, made possible
by Aerogel insulation and ETFE
(ethylene-tetrafluoraethylene), a
translucent film with high corrosion and
temperature resistance. ETFE has
been used in large-scale but this
represents its first residential
application in the United States.

The walls incorporate cellular
polycarbonate panels that let in sunlight
while  being  thermally efficient.
“Nanogel” is temperature resistant,
thermally efficient, and 1/100th the
weight of glass.

- Lawrence Technological
University: The home is finished with
RHEINZINK, a natural titanium zinc
material that protects the edges of the
home from water and other weather-

related damage. RHEINZINK is neither -

coated nor painted and is 100%

recyclable. The deck is made of a
composite material named Xtendex, a .|

combination of rice hulls, an agricultural
waste product, and polymer. This strong
but lightweight material needs no
treatment, is resistant to mold and
mildew, and is not susceptible to rotting.
Incorporate  cellular  polycarbonate
cladding panels to achieve the thermal
efficiency.

- Technische Universitdt Darmstadt:
The home is configured in layers that
control different functions. Outside, a
layer of wooden louvers provides
shading and privacy protection and
simultaneously  generates electricity
through integrated PV. The second layer
is the thermal envelope, consisting of
opaque, vacuum-insulated walls on the
east and west sides and highly efficient,
floor-to-ceiling windows on the north and
south sides. The third layer is the central
core.
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- University of Texas at Austin: The
house has an exterior skin system that
is customizable by the homeowner. The
skin includes graphics and a dynamic
polycarbonate cladding that creates an
air space to ventilate the surface of the
building. The structural system includes
a series of moment frames (an
especially strong frame designed to
mitigate earthquake damage, as in
"moment-resisting frame") that allow for
an open interior plan that benefits
superior  ventilation and efficient
lighting.

So that, new technologies starting a movement of “green design houses" whose
advantages open up new concerns from the commercial field to education ones.
Sustainable designed houses saves money by reducing operating costs, running
without heating or cooling, and designed to be self-sufficient. It gives them an indoor
environment with less health problems risk: they are examined about origin and
investment environment, being participants in an effort to reduce carbon emissions
and construction waste. Thus, it is proved that with no more than 5% more in
construction costs, sustainably designed housing units use 30 to 50% less energy
and 10 to 20% less water

There is a need to educate the user on the energy savings importance and how
they are included in the design and ideation housing process. And thanks to the
advances in this way, new lines of research and new concerns by all everywhere. So
we have to focus on design before anything else. And for that, there will be an user
who will take special interest in aspects such as sources of energy, reducing water
consumption or the microclimate influence of the building components.

The first competition outside the U.S took place in 2010, highlighting the
importance of this new knowledge and advancement source. That was organized in
Europe, in Madrid, and will happen on a biannual and throughout the world, which will
soon rise to a new line in Asia (China).

All this, on one hand show us the new expectations, awareness of the change
and improvement of the situation need, and in the other hand it says that housing is
first about human, by and for those who live and these are the first condition, before
design, consumption and construction ones. However, there are many designs who
can think facilities, energy efficiency, materials and construction systems / structures,
and incorporation of a self-enclosure, at the same time; to show it on a design to
emerge of a good dialogue between them. So it through of the each knowledge
branches, but that even the structure competition enhances the disagreement
between different integrate systems housing. So, users appear as an outlines specific
conditions given end annex sometimes.
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Also, the use of new materials will be accompanied by better use of existing
ones, knowing that a wisely one increase thermal resistance, reduce potential for
moisture or mold problems, source locally and regionally of low maintenance or
consider indoor air quality using simple, natural materials. This situation gives us
recycled or rapidly renewable, resource efficient energy and nontoxic manufacturing
process and the emergence of patents.

The skins importance is greatly appreciated in the last “SD” competition, where
most of the prototypes tried to compose a envelope throw different layers. First, we
have the house code, which will be basically technical basic and whose ideation
design will be built in the factory and introduced on site; then, the envelope acts as
thermal, water resistant and low cost skin (in the overall economic analysis). This
envelope will be done with natural materials and easy to implement and whose
development can be made both in factory and in situ itself;. Finally, as a third skin, a
coat: an architectural designed space, who shows the high-tech project (thermal
envelope guard against climate hazards, capturing solar energy and where industry
and technology are the real specialists).

Skins that allow us to experiment with
different materials. The French prototype
showed panels made with earth,
reminiscent of the primitive adobe, as an
attempt to  incorporate  constructive
innovation, a unique natural material far ¥
from typical and traditional wood. A Catalan
proposal in its striking design uses this raw
material, but a different and personalized

technology: using a design, sectioning and
cutting parametric system.

"BambooHouse" is the name of the
Chinese  prototype, highlighting  the
qualities as structural support of this
material in a Western culture, with a lot of
construction possibilities different than
traditionally it’s known.

But, away from the natural options, it
is also innovative from the industry and
prefabricated place: ceramic cladding
appeared (the Valencia’s proposal), cluster
or even new construction concepts such as
the closing-furniture (patent from Seville’s
team: solar Kit). Similarly, there are multiple
uses of phase change materials (PCM) in
enclosures, floors and other areas of the
house, which help us to improve indoor
climatic conditions up to a difference of 5 °.
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These new proposals, both in materials and systems, require a comprehensive
time of assembly and transport control. This is one of the main and critical points, not
only for competition: since the management of the design process should include
proper planning an assembly of all the pieces of the puzzle. And in all of this, the user
appears as the main idea; thus our objective is to design a place adjustable and
flexible, according to his needs and at the same time with the environment.

e——

Seville University Team, Solarkit, understood this competition like an opportunity
to take part in the international architectural scene. A great effort from the students
and a high involvement from the teachers pused the Solarkit prototype into the first
SD Europe Competition. On one hand it was very hard to achieve sponsors and
economic help. It was necessary awareness public and private investors about how
important was a new investigation and innovation change; on other hand, to design
and build the prototype before competition require months and months of continuous
trial and error works.

The housing construction process is variable, despite of having the same time for
assembly and a certain number of trucks for transportation. Thus, prototypes like
EQUIA (from Berlin) propose a panel system from the structure to the openings,
saving some transportable prefabricated modules. SolarKit (from Seville) or Florida’s
design, have a system built on site from the foundation to the roof, with perfectly fitted
prefabricated modules that allow multiple permutations within the same design
philosophy; that offers a true catalog of possibilities from flooring to furniture ,
through windows and doors. On the other hand, the winner team Virginia, erected a
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prototype fully made almost in a factory: it consist of little modules that literally works
as plug & play system, and requires less assembly time, since it is limited to a quick
and easy assembly process.

Different construction models A%ﬁ%%

allow to innovate in different
elements. About the roof, there is
much similarities between all the
prototypes except from specific
solutions such us the IAAC one:
FabLab. They presented a
completely curve roof covered with
solar panels.

According to the interior houses fittings, all prototypes are looking for a
continuous connection with the outside place, having the user in its mind; without
forgetting how to kept the best comfort conditions at any time.

Thus, there will be prototypes as - - - e

Wouppertal, Stuttgart or Seville, that p SN T Y ¢
introduce "patios" in the interior of the i
building, to provide more light and a

better heat exchange with the outside.

Others, like Finland or Nottingham
choose to give a huge terrace simply,
either front or rear, which connects with
the home thanks to multiple windows of
different sizes. But at all times, the need e
to be in constant contact with the outside 4{ :
is keeping in mind.

And finally, one of the great questions from the material and human point of view
is the whereabouts of these prototypes. It is known that none of the 120 prototypes
has ever been reused as is set out in its competition; however, they have served as
field test for many innovations and researches; as well as the emergence of patents
and new construction methods.

Today, it is not intended to build developments completely or get clusters with
any of them, not even intend to market these homes. The true aim of all of this is to
pull the awareness of the people and of hundreds of technicians and specialists;
awareness about the importance of a change, a breakthrough, an interplay of
knowledge, without using people as conformist and mass consumers.





