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Preface
Before you my graduation report about modern concrete architecture on a historic shipyard in
Istanbul. This report contains a research of different subjects related to branding architecture in
combination with sustainability in architectural design. The report is made as part of my master
graduation in the architecture studio ‘’Architecture, Brand and Sustainability’’ at the University of
Technology Eindhoven.
The research will discuss a few topics, an essay about aesthetics of sustainability in architecture
and small essays about the target issues from the LafargeHolcim Foundation, concrete, Brazilian
modernism, process analysis and the design of a new headquarter building for LafargeHolcim.
I wish to express my gratitude to prof.ir. J.D. (Juliette) Bekkering, J.J.P.M. (Sjef) van Hoof,
dr. dipl.-ing. (Torsten) Schröder for the fundamental and fruitful discussions during the whole
process. To single out any other of the multitude of my family, colleagues and friends who have
contributed and supported to my understanding would be unjust, but I would like to make this
collective acknowledgement of their valued influence on my project.
I wish you a good time reading.
Wout Bakhuis
Eindhoven, 26 June 2016
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Abstract
As a part of the graduation studio ‘’Architecture, Brand and Sustainability’’ I made this report about
modern concrete architecture on a historic shipyard in Istanbul. This interest came to me after
starting my initial research into aesthetics of sustainability in architecture. How to give meaning
to sustainability in architectural design while designing a headquarter building for a major brand?
Giving meaning to sustainability in architectural design practices remains highly contested. Unique
elements that represent different kinds of interpretations of sustainability in architecture result in
different ways of physical appearance. In this report the focus is on the material concrete, in which
way could this be brought into perception.
The brand that I have chosen is LafargeHolcim. LafargeHolcim came up during my initial research
while searching for case studies based on literature sources that declared architectural projects
as exemplary projects of sustainability. The LafargeHolcim awards rewarded by the LafargeHolcim
foundation has been proven as exemplary projects of sustainability. The brand behind these awards,
LafargeHolcim, implements high standards in winning this award. A brand with such initiatives to
create a sustainable society is an interesting brand to design for.
Researching aesthetics of sustainable architecture, Leon van Schaik (Feireiss & Feireiss, 2008, pp
132) writes: ‘the desire to find forms and organizing principles that reduce energy consumption’.
Reducing energy consumption can be achieved by using building form and envelope. Therefore the
main research question is:
‘How can a concrete building become more energy efficient by using its envelope and form?’
The project is located in Istanbul, the Haliç Tersanesi shipyard in Beyoğlu to be precise. This shipyard
is the oldest harbour still active in the world (more than 600 years of age) and consist of three
historical dry-docks. The harbour has handled various functions, ranging from a military function to
private entrepreneurship. Presently it is mainly a base for ferries and other ships to be repaired. The
Haliç Tersanesi shipyard is the oldest active harbour in the world, but it possesses also one of the
most valuable grounds in the city. Renovation plans of the area were cancelled after protesting by
citizens. The loss of history and identity influenced the city to much. Preserving and opening up the
harbour to the public is desired. Therefore the sub question is formulated as such:
‘In which way can the historical Haliç Tersanesi shipyard be preserved, yet functional and open to
the public?
To be able to give meaning to sustainability in architectural design while designing a headquarter
building for a major brand, I needed to know what sustainable construction is for Lafargeholcim. To
get this knowledge I did an analysis on the target issues from LafargeHolcim and made an analysis of
the project location. During the research towards LafargeHolcim, it became clear that concrete is one
of their main products. I needed to know how concrete can become a brand. To get this knowledge
I did an analysis towards concrete and Brazilian modernism. The result of these researches is
implemented within my headquarter design for LafareHolcim.
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1. Introduction
1.1 Graduation Studio/ Architecture, Brand and Sustainability
Flagship stores, corporate museums and headquarters are more frequently designed and marketed
by major brands/companies with strong assertion towards sustainability. However, how to give
meaning to ‘sustainability’ in brands/companies or within architecture is controversial - this
challenge has “given rise to a great deal of confusion and fuzziness, in which easy rhetorics masks
lack of real change and commitment” (Leach et al., 2010). Using this example of designing a
showcase project for a major brand, the objective is to try to overcome within the architectural
interpretations of sustainability as a mere narrowly confined technocratic task. The goal is exploring
strategies how to translate the concept of sustainability to the architecture through selected
conceptual shifts and systematic research, in a more meaningful and comprehensive way. So the aim
is to combine a comprehensive and visionary approach to sustainability within an innovative and
appealing designs of a brand new building (Architecture, Brand and Sustainability., 2015).
1.2 Brand
LafargeHolcim is a large player in the building materials industry, providing innovative concrete,
ready-mix concrete, asphalt, cement, and aggregates products as well as associated services and
solutions (LafargeHolcim., 2016). LafergeHolcim has got a strong link with the LafargeHolcim
foundation which promotes and rewards sustainable construction. The Holcim Foundation for
Sustainable Construction was founded in 2003 by Holcim Ltd to raise awareness of the important
role that architecture, engineering, urban planning and construction have in achieving a sustainable
future and to stimulate worldwide critical interdisciplinary and long distance prospects. This
initiative was in line with Holcim’s commitment to sustainable development, including ecoefficiency, conservation of non-renewable natural resources and recycling of secondary materials
(LafargeHolcim Foundation for Sustainable Construction., 2016).
1.3 Sustainability
Sustainability is defined by Leach (2010 Pxiv) as follows:
‘A normatively explicit form of the general term, referring to the capability of maintaining
over indefinite periods of time specified qualities of human well-being, social equity and
environmental integrity.’
As said here, Sustainability is a normatively explicit form of the general term. Without any context
these words are meaningless. This shows a lot, the word sustainability is trendy and is widely used
without context to promote projects and products. What is sustainable and what not is disputable,
it is ‘generally specific’. The interpretation of Sustainability within this design is project and location
specific.
1.4 Location
The project is located in the fast growing metropolis of Istanbul, Turkey. Istanbul is a mega-city
that spans over two continents, separated by the Bosphorus, which connects the Aegean and
Mediterranean Sea with the Black Sea. Today, more than 13 million people live in Istanbul, this is
18% of Turkey’s population (Wagner et al, 2013). Beyoğlu, a district located on the European side of
Istanbul, is where the Haliç Tersanesi shipyard is located, the project location. The Haliç Tersanesi
shipyard is the oldest harbour still active in the world (more than 600 years of age) and consist
of three historical dry-docks. The harbour has handled various functions, ranging from a military
function to private entrepreneurship. Presently it is mainly a base for ferries and other ships to be
repaired.
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1.5 Problem statement
Istanbul is a transitional city; it faces challenges that are often seen as “grey” challenges (Marcotullio.,
2007). The city is not able to manage the rapid growth and there is little to none participation and
funding in sustainable development and education. Using cheap fossil fuels keeps the energy cost
low, but the fossil fuels are running out. Istanbul needs to make the transition towards a more
sustainable development to be ready for the future. The LafargeHolcim Foundation has the goal
to create awareness of the importance of sustainable construction among professionals and the
people. Their knowledge can be shared with the city and new assignments can be generated through
education.
1.6 Aim of the research
The aim of the research is to get an understanding of the different qualities of the building material
concrete as well getting an understanding of the range of sustainability challenges related to the
material concrete in this specific case study.
- Researching material qualities of concrete and finding different methods of using the material.
- Using the material concrete to create a low CO2 design in relation to the building envelope and
form.
1.7 Research question
Researching aesthetics of sustainable architecture, Leon van Schaik (Feireiss & Feireiss, 2008, pp
132) described in his book, The Aesthetics of Sustainability, two parallel aims which is called upon
ruling elite to embrace change. Leon van Schaik writes: ‘the desire to find forms and organizing
principles that reduce energy consumption’. Reducing energy consumption can be achieved by using
building form and envelope. Therefore the research question is formulated as such:
‘How can a concrete building become more energy efficient by using its envelope and form?’
LafargeHolcim Foundation wants to create awareness of the importance of sustainable construction
among professionals and the public. To make the criteria of sustainable construction concise and
transparent, the LafargeHolcim Foundation and its partner universities have defined “target issues”.
The target issue ‘Place’ is described as such;
“the material manifestation of the design must contribute positively and durably to the physical,
human and cultural environment. Improvement of existing contextual conditions
responding to the natural and built environment. Projects must convey a high standard of
architectural quality as a prevalent form of cultural expression” (LafargeHolcim Foundation for
Sustainable Construction., 2016).
The Haliç Tersanesi shipyard is the oldest active harbour in the world, but it possesses also one of the
most valuable grounds in the city. Renovation plans of the area were cancelled after protesting by
citizens. The loss of history and identity influenced the city to much. Preserving and opening up the
harbour to the public is desired. Therefore the sub question is formulated as such:
‘In which way can the historical Haliç Tersanesi shipyard be preserved, yet functional and open to
the public?’
1.8 Scientific relevance intended results
The desire is to find forms and organizing principles that reduce energy use.
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2. Initial research
2.1 Introduction
How can the aesthetics of sustainability in architecture be understood? How to give meaning to
sustainability in architectural design practices remains highly contested. Unique elements that
represent different kinds of interpretations of sustainability in architecture result in different ways of
physical appearance. It is suggested that it is useful to distinguish between the different normative
views of sustainability, recognizing that there are multiple sustainabilities that must be defined
precisely for certain issues and groups. Rather, we need to specify versions of sustainability in terms
of the specific characteristics, flows of goods and services valued by certain social groups or in the
pursuit of certain Goals. (Leach, 2010 p42) A conclusive problem statement would be:
‘Interpretations (or enactments) of sustainability in architecture might result in very different
ways of physical appearance’
“Rhetorical appeals to sustainability can be, and often are, used to obscure complex or contested
interpretations and interests around such particular versions of sustainability.” (Leach, 2010 p42).
These rhetorical appeals to sustainability are dependent on the challenges of sustainability for
a particular project, which are addressed through design. Sustainability in architecture can be
referred to in specific ways, not only looking at modern systems, but also into building techniques,
building processes, building forms and materials. Some of these elements play an important role in
perception processes of related buildings. The research question is formulated as such:
‘Based on four selected cases that were promoted as exemplar projects of sustainability, what
are the unique architectural design elements (as enactments of sustainability), through which
individual buildings are brought into perception processes?’
The selection of these case studies is based on literature sources that declared these architectural
projects as exemplary projects of sustainability. These cases have their own specific enactment
that vary from one another, making them interesting to research. Each case has its own unique
elements. These elements are also perceived in a certain way by the maker of the analysis. This is
due to the fact that the process of perception is subjective. But why do some people make the same
interpretation? The process of perception is bound to the interplay between building properties, and
person properties such as age, gender, culture, and so on.
2.2 Conclusion
Does the analysis of the case studies provide an answer to the research question, which was
formulated as;
‘Based on four selected cases that were promoted as exemplary projects of sustainability, what are
the unique architectural design elements (as enactments of sustainability), through which individual
buildings are brought into perception processes?’
Concluding, the four cases all visually express a different quality, related to their environmental
conditions. Corresponding design strategies throughout these cases are that they all express the
relationship between design and environmental conditions, but have different approaches in
manifesting that relationship. The visual elements are determined by specific conditions regarding
location, time, and function. These conditions are addressed through the design resulting in
various visual expressions, such as passive design elements, use of a specific material, expressing
an ideology, using modern technology’s or returning to primitive sources and techniques making
different design tools mutually beneficial, and thereby creating space with specific qualities that all
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carry a similar message; using visual design elements in reaction to environmental conditions so
an everlasting relationship with the building and the environment is evoked. Though, the emphasis
lies on the expression of this relationship, which is perceived by interpretation of senses, and is
therefore always subjective, dependent on the spectator.
Unclear elements are manifested in the non-visible elements that affect the sustainability of the
relation between a building and its environment. These non-visible elements, such as installations,
type of glass, or circulation systems are sometimes extracted from the visual perception, but
affect the measurable degree of environmental friendliness of the specific building. This means
an icon of sustainable architecture can be interpreted as being unsustainable. In other words: a
sustainable building does not always look sustainable. Future research may provide clarification
on this discrepancy. This research will provide a description on how seemingly ordinary buildings
are still engaging a sustainable relationship with the environment, and thus can still be considered
sustainable, regarding the definition of sustainable used in this paper.
Another aspect that severely affects the sustainability of a building, and which is also extracted from
the perception of it, is the building process.
How materials are processed, transported, and applied has an impact on the environmental burden
of the project. Given this, a building that is considered sustainable in both aesthetics and technology
can still be unsustainable due to the initial harm building the project does to the environment. Future
research can also investigate if supposedly sustainable buildings compensate their initial affection of
the environment. These valuable questions couldn’t be answered within the scope of this research.
Drifting away from the purpose of this research and deserve proper attention as main topic.
In light the graduation studio this research was conducted for, the analysis of the four selected cases
pose design strategies that contribute to the recognizability of the sustainability of a building. These
design strategies can be used in further research by design when designing a new building. It comes
down to using various techniques that result in making a building also look sustainable.
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3. Scope of the research
3.1 Research theme
This research is based on the five P principle; people, progress, planet, prosperity and place. It is
conducted on the Lafaregeholcim Foundation, on how they interpret sustainable construction.
3.2 Method
3.2.1 LafargeHolcim Foundation “Target issues”: Assessing sustainability
To make the criteria of sustainable construction concise and transparent, the LafargeHolcim
Foundation and its partner universities have defined five “target issues”. They consider sustainable
construction from a holistic perspective and serve as the basis for the adjudication process of the
awards competitions. These five target issues are described and formulated at the lafargeHolcim
foundation website (LafargeHolcim, 2015) as such:
‘Ethical standards and social inclusion – People
Projects must adhere to the highest ethical standards and promote social inclusion at all stages of
construction, from planning and building to use and servicing; to ensure an enduring positive impact
on communities. Proposals must demonstrate how they enhance the collective realm.
Adherence to ethical standards in all phases of the project.
Contributions to the formation of socially-viable environments, strengthening of shared 		
values and empowerment of communities.
Participation of stakeholders, including users, clients, neighborhood affiliations, local 		
authorities and non-governmental organizations.
Quality of working conditions in the construction industry and including on site; with 		
specific attention given to fair compensation, adequate benefits, safety and gender equality.
Political transparency, unbiased processes and commitment to principled interaction, just 		
practices, all in the effort to prevent corruption at every level.
Innovation and transferability – Progress
Projects must demonstrate innovative approaches to sustainable development, pushing the envelope
of practice and exploring new disciplinary frontiers. Breakthroughs and trend-setting discoveries
must be transferable to a range of other applications.
Innovative concepts regarding design, integration of materials and methods, structure, 		
enclosure and mechanical systems.
Outstanding contributions to construction technologies and building processes, operation 		
and maintenance.
Advancements in the disciplines of architecture, urban and landscape design, civil, urban 		
and environmental engineering, and other fields involved in the production of the 			
built environment.
Long-term monitoring methods to evaluate whether expectations and goals have been met.
Dissemination of knowledge, including project documentation, communication, education 		
and training.
Resource and environmental performance – Planet
Projects must exhibit a sensible use and management of natural resources throughout their entire
life cycle. Long-term environmental concerns, especially pertaining to stocks and flows of material
and energy, should be an integral part of the design philosophy.
Minimizing a project’s ecological footprint and maximizing its positive impact on the 		
environment; reduction of harm and increase of beneficial effects.
Environmentally-conscious land use strategies and policies that preserve the natural 		
landscape, while taking water and land reclamation into account.
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Emphasis placed on the use of renewable energy in construction, use and upkeep of the 		
built fabric to reduce CO2 emissions and avoid toxicity.
Innovative deployment of material resources in construction with an emphasis on cradle to 		
cradle cycles, mining existing building stocks and reduction of waste.
Resilient products, robust construction details, smart interaction of building systems and 		
environmentally sound technologies.

Economic viability and compatibility – Prosperity
Definition – Economic viability and compatibility – Prosperity
Projects must be economically feasible and able to secure financing – whether from public,
commercial, or concessional sources – while having a positive impact on society and the
environment. Avoiding the wasteful consumption of material resources, an economy of means in
construction is to be promoted.
Funding sources and profits earned must be legitimate and transparent.
Projects should cover operating costs over their lifetime and generate an acceptable rate of 		
return.
Integration of the project into the wider economic framework of local, regional, and global 		
monetary flows.
Demonstrate flexibility to adapt to future changes of user needs, ownership, laws, 			
regulations, and economic fluctuations.
Robust economic models are sought that take unpriced external costs into consideration 		
from the outset.
Contextual and aesthetic impact – Place
Projects must convey a high standard of architectural quality as a prevalent form of cultural
expression. With space, form and aesthetic impact of utmost significance, the material manifestation
of the design must make a positive and lasting contribution to the physical, human and cultural
environment.
Improvement of existing contextual conditions responding to the natural and built 			
environment.
Interdependencies of landscape, infrastructure, urban fabric and architecture.
Working with the given building stock through sensitive restoration, re-use or re-modelling 		
of the built environment.
Inventive programming strategies in terms of use, multiplicity of functions, short-term 		
flexibility and long-term adaptability.
Architectural quality and aesthetic impact, specifically concerning space, spatial sequences, 		
movement, tactility of materials, light and ambiance.’
This five “P” principle is based on the five P models developed by Mildred Golden, Chris J. White
and Leslie A. Toombs (Nunes, 2016). This is a strategic management model which takes resort in
the adaptation of the five most important variables to improve the organization and its activities.
It is needed that all five variables are in consonance as a way to mutually support and reinforce
themselves (Nunes, 2016).
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fig. 1: Translucent
concrete (Cohen,
2006)

fig. 2: Translucent
concrete (Cohen,
2006)
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3.3 State of the Art
3.3.1 Concrete
Concrete, a solid which is formed at room temperature by mixing a grey powder with water and
aggregate, is the most widely used material on earth. According to Cohen (2006, p218) ‘conservative
estimates predict a cement demand of 3.5 to 5 billion tons per year in 2050’. People consume, with
the exception of water, no other material in such large quantities. No other material is used in such
huge volumetric proportions, this shapes and influence our environment.
Future of concrete
What is the future of concrete? Concrete is being used for over thousand years and we learned to
use this material differently, this allows us to do great things. Universities and research institutes
are working on developing the next future of concrete. The following products are currently being
developed:
Translucent concrete
Concrete is well known for its solidity, but academic and commercial researchers are developing
concrete that actually transmits light. This translucent concrete is designed in different ways. The
university of Detroit-Mercy developed a panel that is 2.5 mm thick in its centre, thin enough to be
translucent under direct light. The panels are made of Portland cement and sand, reinforced with
a small amount of chopped fiberglass (Cohen, 2006). A different type is LiTraCon. LiTraCon is a
precast block of panel which transmits light via embedded fiber –optics (Cohen, 2006). This material
can be quite thick, even a block with a thickness of 2 meter will still transmit light as effectively as
a 15 cm wall (cohen 2006). A third option is the Pixel Panel. A Pixel Panel consist of a thin concrete
panel which contains ‘a grid pattern of fine plastic fibers set perpendicular to the surface that carries
light from one side to the other’ (Cohen, 2006).
Bendable concrete
Bendable concrete is a material which different universities are exploring. This material is design
to bend and crack in hairlines. With the use of water and carbon dioxide, it even self-regenerates
without losing its strength capacity. This material does not need reinforced steel, therefore excluding
corrosion damages. This material can be saver for a building when an earthquake or man made
disasters occurs (Li, n.d.). Coded microscopic fibbers are used to strengthen the material. The
material suffers cracks that are as thin as a hair. When these cracks occur, the material will heal itself
and will not lose any strength capacity.

Fig. 3: Translucent
concrete (Cohen,
2006)
Fig. 4: Bendable
concrete (Cohen,
2006)
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Self-consolidating concrete
Self-consolidating concrete is a concrete witch do not need vibration to eliminate air pockets and
has a remarkably fine surface texture. According to Cohen (2006), the mix consist of optimizes
aggregates, cements, and admixtures including a “superplasticizer”. This superplasticer keeps the
mix fluid during the pouring process without compromising the material’s strength. The concrete
becomes a sort of plaster and with the use of moulds, complex detailed elements can be made.
Ultra-high-performance concrete
In the past century, almost all concrete structures have been reinforced with the use of steel.
Concrete cannot absorb tensile forces. Ultra-High-performance concrete challenges the assumption
that all concrete must be reinforced by using conventional steel. ‘Ductal’ is a material designed by
LafargeHolcim and uses extremely strong metal fibers that makes the material self-reinforcing.
According to Cohen (2006) ‘The material can be used to create very thin structural members –even
spanning long distances– without the use of conventional steel reinforcement.’ This gives a new
dimension to the use of concrete.
Autoclaved aerated concrete
Concrete is heavy, this is one of the properties of concrete. Concrete weighs approximately 2400
kilos per m3 (Cohen, 2006). Autoclaved Aerated Concrete is a mixture of cement, lime, water and
sand of fly ashes. Added to this mixture is aluminium flake, this generates bad bubbles that reduces
the density of concrete. After the product is finished, its will weigh one-fifth of regular concrete
(Cohen, 2006). Besides the weight reducing, the material gained excellent insulating properties.

fig. 5: Selfconsolidating concrete
(Cohen, 2006)
fig. 6: Ultra-highperformance concrete
(Mraz, 2012)
fig. 7: Autoclaved
aerated concrete
(Cohen, 2006)
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Fabric-formed and reinforced concrete
The University of Manitoba, Canada is ‘exploring the use of flexible fabric membranes, rather than
rigid materials such as plywood, as the formwork for concrete’ (Cohen, 2006). Wide variations of
concrete structures and products could be made with surprising textures and remarkable sculptural
shapes (Cohen, 2006). According to Cohen (2006), ‘a concrete structural member cast form fabric
formwork is inherently efficient in terms of its strength-to-weight ratio, since its shape corresponds
to the patterns of force within the member and thus minimizes the volume of concrete required’.
Lancelor Coar is ‘developing a concept for using fabric not merely as the formworks for concrete,
but as a replacement for steel reinforcement in concrete structures’ (Cohen, 2006). Using the tensile
strength of certain synthetic textiles.
Robot-laid concrete
Robot-laid concrete concept is similar to nowadays 3D printers. A building or structure is built by
putting concrete layers over each other. This technique could be well implemented in the future.
Robot-laid concrete can quickly build many houses that could last for years. It could be a solution for
the rapid growing slums in Istanbul, affordable housing could be established.
Conclusion
Researching these different new techniques does not change how conventional building methods
are monumentally more progressive in this particular case. These new techniques should continue
to be developed so they are easier implement. The Research and Development center within de
LafargeHolcim building face today’s major challenges: achieving energy efficiency, lowering cost of
construction, reducing our environmental footprint, and meeting high standards of aesthetics, health,
comfort, and well-being (LafargeHolcim, 2015). This is why further research is important.
Fig. 8: Fabric-formed
and reinforced
concrete (Cohen,
2006)
Fig. 9: Fabric-formed
and reinforced
concrete (Cohen,
2006)
Fig. 10: Robot-laid
concrete (Author
unknown, 2014)
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3.3.2 Brazilian modernism
In the search of concrete expression examples in similar climate conditions as in Istanbul, Brazilian
modernism stood out. Names as Oscar Niemeyer and Paulo Mendes da Rocha are synonymous with
the modernism movement in Brazil. However, Niemeyer and Mendes da Rocha are more known for
their work, they were not the only modernist architects working in Brazil. Luigi Nervi, Lina Bo Bardi
and Félix Candela are some lesser known modernists from this era. Researching the works of these
architects will broaden the perspective and expression of the material concrete.
Oscar Niemeyer
Pritzker Prize award winning architect Oscar Niemeyer is perhaps the best known architect in the
Brazilian modernism movement. He is well-known for his use of concrete and implementing sensual
and dynamic form in his buildings (Niemeyer, 2007). Exploring his most renowned work from 1936
to 2002, shown in the time-line fig. 1, it becomes clear that Oscar Niemeyer has a diverse style
throughout his career. The use of concrete in buildings such as Planalto Palace (fig. 5) and Supreme
Court (fig 3), Metropolitan Cathedral (fig. 4) and Contemporary Art Museum (fig. 2) are stunning. He
makes it an art form, combining architecture with construction. In a branding perspective, Oscar his
style stands out. His geometric shapes and daring designs are real eye-catchers.

fig. 1: Time-line Oscar
niemeyer and Paulo
Mendes Da Rocha
(Author, 2016)

Oscar Niemeyer

1958
National Congress
1936 - 1943
Ministry of Education and healt
1930

1935

1940

1938 - 1939
Brazilian pavilion

1951
Ibirapuera Complex
1945

1956 - 1957
Alvorada Palace and Chapel

1950

1940 - 1943
Pampulha Complex in Belo Horizonte

1955

1953
Canoas House

1962
Itamaraty Palace
1960

1965

1958 - 1960
Planalto Palace and Supreme Court
1958 - 1970
Metropolitan Cathedral

Paulo Mendes da Rocha

1957
Gymnasium in the Paulistano
Athletics Club
1930

13

1935

1940

1945

1950

1955

1964
The Guaimbê Residential
Building
1960

1965

Paulo Mendes da Rocha
Also Pritzker Prize winning architect Paulo Mendes da Rocha is one of the most representative
architects of the Brazilian Paulista School, also known as “Paulista Brutalism” that apply more
geometric lines, bulkier massing and rougher finishes than other Brazilian Modernists such as Oscar
Niemeyer (Mendes Da Rocha, 2015). Paulo Mendes da Rocha uses concrete as one of his main
materials in his architecture. One building that stood out is the Brazilian Sculpture Museum (fig. 6
and 7) completed in 1988. The building has an immense 30-meter-long and 12-meter-wide beam
that frames the museum fulfilling the need for shade and shelter for the exterior plaza. Seemingly
a single plate of concrete, the expression of this gesture is impressive. The way the Brazilians use
concrete has substantial differences in processing and aesthetics in comparison from how the
Europeans apply concrete.

1967 - 1981
Headquarters of the French Communist Party
1984
CIEP Tancredo Neves
1975

1970

1969 - 1972
University of Constantine

1980

1991
Contemporary Art Museaum
1985

1972
Labor Exchange

1990

2002
Oscar Niemeyer Museum
1995

2000

1986 - 1988
Memorial to Latin America

2005

2002
Ibirapuera Auditorium

1972 - 1983
Cultural Center

1988
Brazilian Sculpture Museum
1987
Saint Peter Chapel
1970

1972
Brazil's pavilion at Expo '70

1975

1980

1985

1992
Patriarch Plaza and Viaduct do Chá
1990

1987
Forma Furniture showroom

1997
FIESP Cultural Center
1995

2007
Museum and theatre, Vitoria
2000

2010

2004
Leme Gallery
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fig. 2: Contemporary
Art Museum, Oscar
Niemeyer (Merin, 2013)

fig. 3: Supreme Court,
Oscar Niemeyer
(Hawke, date unknown)

fig. 4: Metropolitan
Cathedral, Oscar
Niemeyer (Eliinbar,
2011)
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fig. 5: Planalto Palace,
Oscar Niemeyer
(Temer, 2014)

fig. 6: Brazilian
Sculpture Museum,
Paulo Mendes da Rocha
(Miura, 2011)

fig. 7: Brazilian
Sculpture Museum,
Paulo Mendes da Rocha
(Oré, 2009)

fig. 8: Chapel of Saint
Peter, Paulo Mendes da
Rocha (Mascaro, 2016)
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Pier Luigi Nervi, Lina Bo Bardi and Felix Candela
Nervi, Bo Bardi and Candela were all active within the Brazilian modernism movement (fig. 9) and
mostly applied concrete as their main material. There is an extensive difference between them and
the European use of concrete. The expression of the material and the use are within the Brazilian
modernism movement clearly different. For example, the Paper Mill (fig. 19) from Nervi, the Sao
Paulo Art Museum (fig. 10, 12 and 13) from Bo Bardi and the Capilla de Abierta Palmira (fig. 14) from
Candela are all examples of concrete expression combining architecture with construction. Working
with the material instead of against it, searching for the limits of the material (fig. 15, 16, 17, 18 and
20).

fig. 9: Time-line Pier
Luigi Nervi, Lina Bo
Bardi and Félix Candela
(Author, 2016)

Pier Luigi Nervi

1962
Sacro Cuore
1949
Torino Esposizioni
1930

1935

1940

1945

1934
Ugolino Golf House

1961
Palazzo del Lavoro

1950

1955

1960

Cathedral
A
1965

1961
Palazzetto dello sport

1950
UNESCO headquarters

1962
Paper Mill

Lina Bo Bardi

1957 - 1968
MASP (Sao Paulo Art Museam)
1930

1935

1940

1945

1950

1955

1960

1965

Felix Candela
1959
San José Obrero church
1951
Pabellón de Rayos Cósmicos
1930

1935

1940

1945

1950

1956
Hotel Casino de la Selva

1952
Almacenes de las Aduanas

1960

1959
Capilla de Abierta Palmira

1958
Los Manatiales restaurant
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1960
Parroquia del Señor del

1959 - 1960
Planta embotelladora Bacardi

1955

1965

3.3.3 Theoretical position
Concrete is a versatile product, the expression is determined by the architecture. The five exemplary
architects all have their own characteristics and style. Their preference for the material concrete is
similar, but their use is different. Examples from these architects are very inspiring. Discovering the
limits of the material and reinventing architecture during this process.

1967
of Saint Mary of the
Assumption
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1970

1975

1980

1985

1990

1995

2000

2005

1977 - 1986
SESC Pompeia Factory

l Campo
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fig. 10: Sao Paulo Art
Museum by Lina Bo
Bardi (Yosra, 2016)

fig. 11: SESC Pompéia
by Lina Bo Bardi
(ArchDaily Brasil, 2016)
fig. 12: Sao Paulo Art
Museum by Lina Bo
Bardi (Oliveira 2002)
fig. 13: Sao Paulo Art
Museum by Lina Bo
Bardi (Author, 2016)
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fig. 14: Capilla de
Abierta Palmira,
Candela (Joulin, 2016)
fig. 15: Candela
Valencia (Meester.
2016)

fig. 16: Restaurante Los
Manantiales Candela
(Wikiarquitectura,
2016)
fig. 17: planta de
embotellado Bacardí,
Candela (Ortiz, 2014)

fig. 18: Palazzo del
Lavoro, Pier Luigi Nervi
(ArticoloTre, 2016)

fig. 19: Paper mill,
Pier Luigi Nervi
(Architettura, 2016)

fig. 20: Scope Aewn,
Pier Luigi Nervi
(SevenVenues, 2016)
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4. Design development
4.1 Chosen location, analysis and state of the art
The chosen location is located in the Beyoğlu district in the city of Istanbul, Turkey. The project
location is the Haliç Tersanesi shipyard. The shipyard has an area of 69,810m2 with a coast line
alongside the Golden Horn that consist of 475m (Tersanesi, 2016). The shipyard consists of three
dry-docks and several industrial buildings. The dry-docks originally from the Ottoman era and the
industrial buildings are mostly younger then 50 years. The shipyard is an important historical and
industrial area. The walls and the basins are made from Egyptian stone, resulting into an imposing
construction. The three dry-docks have, according to Tersanesi (2016), the following dimensions:
1: Most southern dry-dock has a length of 118.75m, a width of 22.20m and a depth of 13.5m
2: The middle dry-dock has a length of 83.5m, a width of 16m and a depth of 10.5m.
3: The northern dry-dock has a length of 153.4m, a width of 19.20 and a depth of 9.56m.

Address: Bedrettin
Mah. Evliya Çelebi Cad.
No: 1-4 Haliç Tersanesi
Kasımpaşa, Beyoğlu/
Istanbul.

The area has positive as well as some negative aspects. Below, they are to display.
Negative aspects:
- The access to the area is difficult due to the high walls, the steep contour of the ground and the
high-speed motorway that runs along the shipyard;
- The area is bound from its surroundings due to the lack of daily uses;
- It is unknown to the most of the residents, as entrance is forbidden;
- There is no public use of the seafront.
Positive aspects:
- The central position of the area in the golden horn region;
- The area offers a panoramic view of the old city of Istanbul;
- The architecture of the industrial buildings;
- The big size of the area;
- The variety of the uses in the surroundings;
- There is good transportation from the area (boat, metro, bus).

fig. 1: Regional map of
Istanbul, (Commons,
2016)
Legend
Project location
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4.1.1 History
The Haliç Tersanesi Shipyard was established in 1455 by the Ottoman Sultan, Mehmet the Conqueror.
Throughout the centuries the shipyard was mainly a military base for the Ottoman Navy and was the
second biggest shipyard in the world in the 16th century (Tersanesi, 2016). Even though its capacity
is highly reduced since it’s high times, it is still the world’s oldest still active harbour. The Haliç
Tersanesi harbour is one of the few active industrial sites in the Haliç area, the other industrial sites
in this area are mostly transformed at the end of the 20th century (Tersanesi, 2016). At 2005 the
Haliç Tersanesi was sold to IDO (private ferry company) and again renovated, after 1989 it was the
first time the shipyard was used to produce ships (Tersanesi, 2016).

fig. 2: Harbour
development (Author,
2016)

1613

1780

1920
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4.1.2 Separation harbour and city
The biggest challenge on the project location is the fact that the entire harbour area is separated
from the rest of the city. The access to the area is difficult due to the high walls, the steep contour
of the ground and the high-speed motorway that runs along the shipyard. Entry is prohibited for
unauthorized people, this gave the entire harbour its current expression towards the city. As shown
in fig 5 to 8, the entire harbour area is locked down with different kind of fences. Fig 9 shows in red
the range of the fences surrounding the area, it is not possible to enter a large stretch of the harbour
area. The high-speed motorways that runs along the shipyard shown in fig 4, is another barrier
separating the harbour from the city. The area functions as an enclave within the city of Istanbul.

fig. 4: Roads enclosing
site (Author, 2016)
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fig. 5: Barrier between
harbour and city
(Author, 2016)
fig. 6: Barrier between
harbour and city
(Author, 2016)

fig. 7: Barrier between
harbour and city
(Author, 2016)
fig. 8: Barrier between
harbour and city
(Author, 2016)

fig. 9: Barrier between
harbour and city
(Author, 2016)
Legend
Fences
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4.1.3 Characteristics of the site
Apart of being the oldest still active harbour of the world, the area has several qualities which deems
the area as beautiful. The area has a long history, this is expressed throughout the preservation of
old harbour cranes (fig. 15), three historical dry-docks (fig. 10, 13 and 17) and old harbour buildings
(fig. 14 and 16). The harbour is in total (fig. 11) an interesting element within the hart of Istanbul (fig.
12). The texture, granule size and composition differs from the city texture surrounding the area.
In 2013 the AKP government made the deals for a new project for the Haliç Tersanesi harbour. A
plan was made for 2 5star hotels, a shopping mall, many small hotels, a cinema and entertainment
center and a mosque for 1000 people. Usually in Turkey, when you have good connections and a lot
of money, everything is possible. But here something else happened, the people of Istanbul were
not pleased with these plans, seeing a important historic area being demolished for luxury goods.
The people started to resist against these plans and succeeded. The harbour should be preserved,
intervention could only be possible when the harbour could remain intact.

fig. 10: Historical drydock (Yüzgeç, 2016)
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fig. 11: Aerial view Haliç
Tersanesi (Radikal,
2016)

fig. 12: Project location
(Haritası, 2016)
Legend
Project location
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4.2 Masterplan
North of the project location are the Camialtı and Taşkızak shipyards, for this location a project
development is in progress. This plan is redevelopment of the old shipyard area which has lost its
function and open it up to the public. For this several buildings are being demolished when others
are being reused within the new plan. The current function of the shipyard turned into an open
pedestrian area where 1.5 km of coastline is redeveloped and privatized. The following functions are
linked to the shipyard area (Teget, 2015);
- city library		
- shopping		
- city park		
- restaurant
- outdoor training
- square			
- neighbourhood
- fisherman
- movie plateau		
- bicycle path		
- craft fair		
- biennial
- boutique hotel		
- housing		
- fashion days		
- Sunday
- observation terrace
- rowing club		
- café			
- concert area
- art gallery		
- shipyard museum
- artists workshop
- museum shop
- congress center
- sports fields		
- neighbourhood market - hotel
Several inside information is gained with the plan development in an interview with Gökçen Erkılıç,
who is the project architect from Teget Architects. The ideas from Teget Architects correspond to the
approach for the Haliç Tersanesi project location. A combination of these two areas is chosen for
the project location. The images 1 to 9 show the development plan from Teget and how the project
location is responding towards the plan of Teget.
4.2.1 Connection with the city
The Camialtı and Taşkızak shipyards, one of the most valuable areas of the city center, will become
a short, 1.5 km in length, leisure coastal area. This area needs to offer pedestrian and vehicle
accessibility. The project area is surrounded with roads and walls along the historic dockyard campus
and neighbourhood tissue which remained visually and physically separated. The vertical part of
the pedestrian access to the north and the rest of the neighbourhood will be continuous pedestrian
connections with the shore. Public transport or private footpath will be proposed to strengthen
this link. The shore side of the Haskovo area along the coast is maintaining the continuity of the
pedestrian axis formed in doublet field entries. Pedestrian entrance Kasimpasa is horizontally
between the Haskovo input, this connects you to the main pedestrian axis linking the coastal area of
the vertical axis (fig 1). This is perpendicular to the neighbourhood and with the city. The Kasimpasa
line and existing driveways in Haskovo connects to reassessing land horizontally on the existing road
network as part of the Master Plan (Teget, 2015). This line of connecting with the city is continued to
the Haliç Tersanesi project.
4.2.2 Vehicle path
In the plan of Teget, there is one main vehicle path diagonal to the quay (fig. 3) and one path
connecting Kececi Piri with the new plan. The plan has a limited traffic zone, cars etc. are to be
excluded as much as possible. As shown in fig. 4, the main vehicle path diagonal to the quay is
extended over the excising road network towards the Haliç Tersanesi plan, combining both plans.
The same principle of a limited traffic zone is implemented.			
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fig. 1: Plan Teget:
Connections with city
(author, 2016)

fig. 2: Own plan:
Connections with city
(author, 2016)

fig. 3: Plan Teget:
Vehicle path (author,
2016)

fig. 4: Own plan:
Vehicle path (author,
2016)
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4.2.3 Open ground
The use of open ground is important in the Teget plan. To ensure continuity it is permitted to
pedestrians to cross the entire area. This approach of open space (fig. 5) and pedestrian axis of
the buildings, located on the ground floor, creates a separation between commercial and private
functions. The buildings connect to open and semi-open passages such as guar floor of the yard with
established architecture porches. This open floor squares, creates open feeding areas and uplifting
programs (Teget, 2015). There is a different approach for Haliç Tersanesi, the ground floor has a
harbour function which is to be maintained. For safety reason, pedestrians should be kept away from
the functional harbour.
4.2.4 Pedestrian path
As shown in fig. 6, the pedestrian path is much more extensive than the vehicle path, but has
some similarities. There are main pedestrian paths, such as the path diagonal to the quay, that
are similar to the vehicle path. The approach of open space is visible within fig. 6, there are nonreal restrictions within the plan. The master plan is in favour for pedestrians. Fig. 7 shows the
accessibility for pedestrians within the Haliç Tersanesi plan. All areas are open, except the functional
harbour area, here the path is diverted above the walls of the harbour.
		
4.2.5 Transportation
Public transportation is of great importance in the master plan. To create a limited traffic zone,
public transportation plays a major role. Cars, cabs, shuttle buses and ferries can reduce the road
use of private cars. The master plan of Teget makes a lot of use of public transportation (fig. 8).
The masterplan of Haliç Tersanesi uses a similar strategy but does not need to adjust the existing
facilities. Beside the project location is the Haliç metro station and 100 meter above the site is a
parking garage for approximately 1000 cars. The existing fabric allows the limited traffic zone be
functional within the plot.

fig. 5: Open ground
(Teget, 2015)

AÇIK ZEMİN

OPEN GROUND
Yaya geçişlerinin devamlılığını ve bütün alanı
geçirgen kılmasını sağlayıcı önemli bir prensip
de açık zemin kullanımıdır. Bu yaklaşımda açık
alan ve yaya akslarının arasına bulunan binaların
zemin katlarının da tamamen kamusal – ticari
fonksiyonlara ayrılması planlanmıştır. Böylece
kesit ilişkilerinde kamusal – özel alanlar arası
katmanlı bir ilişki öngörülmüş ve alanın zemininin
tamamı yatayda ilişkilenmiş bir kamusal kullanıma
açılmıştır. Binaları birbirine bağlayan açık ve yarı
açık geçişler, pasajlar, revaklar gibi mimari kurgular
ile Tersanenin zemini bir bütün olarak birbiri ile
ilişkili bir kattan oluşur. Bu açık zemin meydanları,
açık alanları besleyen ve canlandıran programları
oluşturur.

NEIGHBORHOOD
MAHALLE
WATERFRONT
KIYI

CAMİALTI TAŞKIZAK TERSANELERİ KORUMA VE YENIDEN KULLANIM MASTER PLANI BÖLÜM 2.0 - 3.0
CAMİALTI TAŞKIZAK ARSENALS PRESERVATION AND ADAPTIVE RE-USE MASTER PLAN SECTION 2.0 - 3.0
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fig. 6: Plan Teget:
Pedestrian path
(author, 2016)

fig. 7: Own plan:
Pedestrian path
(author, 2016)

fig. 8: Plan Teget:
Transportation (author,
2016)

fig. 9: Own plan:
Transportation (author,
2016)
S

S

S
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4.2.4 Intervention Haliç Tersanesi
The major differences between the Teget mastplan and the Haliç Tersanesi masterplan is that the
harbour function in the Haliç Tersanesi masterplan is to be maintained. This influences the use of
the project location substantially. The main pedestrian route is represented by a red line (fig. 10).
The northern part of the harbour, above the red line, is open towards the public. The southern part,
beneath the red line, is for safety reasons prohibit. This creates a new challenge, how to connect the
active harbour with the city. Desired is an intervention which could connect these two which each
other.
The harbour is nowadays declining, the new intervention of the entire harbour will create new
opportunities for the harbour. The masterpan implements spaces for private yachts and other ships,
these ships could be a new market for the harbour which, if modernize, can create a viable port.
Intervention within the harbour area is restricted, it remains at removing small dilapidated buildings
and refurbishing the existing buildings.
Positives aspects of this project area are:
- The central position of the area in the golden horn region;
- The area offers a panoramic view of the old city of Istanbul;
- The architecture of the industrial buildings;
- The big size of the area;
- The variety of the uses in the surroundings;
- There is good transportation from the area (boat, metro, bus);
- The open harbour which attracts citizens as-well as tourist;
- Large parking space within 100 meters, fit for 1000 cars;
- A live and active harbour;
- Situated within a large masterplan stretches over 2 km of golden horn coastal area.

fig. 10: Haliç Tersanesi
masterplan (author,
2016)
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4.3 Program
The choice for the building program is based on the problem statement of Istanbul. As written before,
Istanbul is a transitional city; it faces challenges that are often seen as “grey” challenges (Marcotullio.,
2007). The city is not able to manage the rapid growth and there is little to none participation and
funding in sustainable development and education. The LafargeHolcim Foundation has the goal to
create awareness of the importance of sustainable construction among professionals and the public.
This building is going to be helping the LafargeHolcim foundation accomplishing this goal.
The building is functional for the company LafargeHolcim as well as open and accessible for the
public. Promoting and creating awareness of the importance of sustainable construction made
producing concrete at this location undesirable. Sustainable development on the other hand is
desirable, this made the choose for an research and development center within the building.
Creating awareness with the use of education is one of the goals of LafargeHolcim. Implementing
a congress center gives the building a space for education and discussion. In combination with a
restaurant, a space is created to create awareness of the importance of sustainable construction
among professionals and the public.
The building also provides, besides a research, development and congress, spaces for offices. In total
the building provides office space for 65 people. This gives enough space for LafargeHolcim to go
forward to many years

fig. 1: Program diagram
(author, 2016)
---- Congress spaces 500m

2

Congress center & restaurant
1500m2

---- Foyer 400m2
---- Restaurant 450m2
---- Storrage 150m2
---- Entrance 50m2
Office spaces 500m2

---- Office spaces 450m2

---- Research office 250m2

Research & Development center
1000m2
---- Development center 700m2

---- Logistics 50m2
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fig. 2: Program
diagram( Author, 2016)
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4.4 Interpretation of sustainability
Sustainability is a normatively explicit form of the general term (Leach, 2010). Without any context
the word is meaningless. What is sustainable and what is not is disputable, it is ‘general specific’.
During the research of the topic sustainability, it became clear that sustainability is project and
location specific. For this project the goals is to create a building that incorporate sustainable
design strategies (Feireiss K., & Feireiss, L. 2009 p74). The project is located is Istanbul, the design
strategy here is reducing the need of cooling in the building. Istanbul has got a warm sea-climate, the
humidity is high and the average temperature is around 22 °C (Klimaatinfo, 2016).
4.4.1 Design strategies
While researching the aesthetics of sustainability in architecture and Brazilian modernism several
design strategies where developed. These design strategies are formulated as such:
- Interior space orientation to the south;
- Reduce the need of artificial light;
- Prevent the sun from heating the building;
- Lift building from the ground to prevent geothermal heat to warm up the building
The biggest concern while designing a new congress center for LafargeHolcim is the sun penetration
within the building. If the sun penetrates the building, is will be heated up quite fast. The idea is
to use the material concrete as much as possible, concrete has as a property that it accumulated
the retained temperature. When the building heats up it’s difficult to get this head out. A smart
orientation towards the south is preferable. Closing the facade towards the south is not desirable,
this reduces the need for artificial lighting. To reduce the energy consumption, daylight is preferable
throughout the entire building. Researching Brazilian modernism, it stood out that many buildings
are lifted up from the ground. This technique is used to prevent geothermal heat to warm up
the building. The climate in Brazil is partly similar to that of Istanbul, geothermal heat is another
challenge to cope with. Lifting the building would prevent geothermal heating to heat up the
building.
4.4.2 Concrete
Concrete and sustainability, a much debated topic. If concrete is a sustainable material to use or not
is beyond the scope of this research. There are multiple pro and contra arguments;
Pro
- Concrete is known for its long life span. It is not necessary to demolish the building within 50
years;
- Use of Portland replacements creates concrete with a lower CO2 emissions;
- The amounts of concrete can be calculated precisely in every project, is minimal waste.
Contra
- Concrete when produced, has a large CO2 impact on the environment;
- The new “cleaner” concrete is only used in rich countries, it is to expensive.
The main conclusion is that it depends on the use of the material per project. A project specific
analysis can determined if concrete has got sustainable features or not. A clear yes or no answer is
not available at this time.
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fig. 1: Concrete and
sustainability (Is it
green?, 2016)
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4.5 Discussion of the design
While researching the aesthetics of sustainability in architecture, the LafargeHolcim foundation,
concrete, Brazilian modernism, location analysis, masterplan, program and the interpretation of
sustainability several design strategies were developed. The main design decision is the preservation
and maintaining of the Haliç Tersanesi harbour. This influenced the project significantly. Placing
the building within the existing fabric was complicated on multiple levels. The harbour should be
kept in it original form. In its current state there is no plot large enough for the LafergeHolcim
building without significant demolition of other harbour buildings. Second is the function of the
LafargeHolcim building, it is planned to be an open en public building, this results in an open en
assessable building. This will result in complex logistical challenges with the harbour still intact and
functional. It is concluded that it is to dangerous to combined these functions on the same level. This
resulted in the design chose of lifting up the building above the exciting harbour fabric.

fig. 1: Haliç Tersanesi
masterplan (author,
2015)
Legend
Feasible locations
Project location

Studying the project location, several areas within the plot are feasible as shown in fig. 1. The choice
of the definitive site, shown in fig. 1 and 2, is based on the relation this side has with the higher
wall. This could create a connection with the upper level and the building. It makes sure the building
is accessible without assessing the active harbour area underneath. This site could also be the
connection for the citizens and tourist with the harbour area. It could open up the harbour for every
body to see.
Lifting up the building has different benefits towards sustainability. Lifting the building from the
ground prevents geothermal heat to warm up the building. By lifting up the building you create
multiple layers in the same place. By doing this you reuse the same area multiple times.

fig. 2: Aerial view Haliç
Tersanesi (Radikal,
2016)
Legend
Project location
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4.5.1 Design by models
Lifting up the building results in a load-bearing structure underneath the building. This is something
concrete is good at. The way you lift the building can be done in different ways, that is why an study
is executed to explore different possibilities of lifting up the building. This resulted in 9 physical
models shown in fig. 4 to 21. An interesting fact while conducting this study is the fact that the
building should partially cover an excising harbour building (fig. 3). This has big influence on the way
the load-bearing structure can reach the ground floor. This also has a sustainable aspects, lifting up
the building creates an “cold shelter”. The area underneath the building is not heated up by the sun,
therefore creates a cold shelter for the harbour employees. The harbour benefits from the building.
Fig 4 to 13 show different options of an central load-bearing. These studies have been interesting,
but in this particular case preference is given to the other options. Reason is the study of a diagonal
load-bearing structure which is architecturally found more interesting.

fig. 3: Building partially
covers an excising
harbour building
(author, 2016)

fig. 4: Design study
(author, 2016)
fig. 5: Design study
(author, 2016)
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fig. 6: Design study
(author, 2016)
fig. 7: Design study
(author, 2016)

fig. 8: Design study
(author, 2016)
fig. 9: Design study
(author, 2016)

fig. 10: Design study
(author, 2016)
fig. 11: Design study
(author, 2016)

fig. 12: Design study
(author, 2016)
fig. 13: Design study
(author, 2016)
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The use of a diagonal load-bearing structure fits naturally for this project location. In combination
with the preserved harbour building, a diagonal line emerges where there is room for a load-bearing
structure. The models (fig. 15 to 22) show an interesting architectural gesture which is complex
but beautiful. Finding the limits of the material concrete is something LafargeHolcim would like to
explore. This daring load-bearing structure fits this ambition. The idea is a diagonal load-bearing
structure line going from one end to another (fig. 14). The main load-bearing structure is coming
from this middle line. From this middle structure there are different load-bearing arms helping
carrying the weight, these arm situated depend on the distance of the middle line on the left or right
from the ground floor.

fig. 14: Haliç Tersanesi
masterplan (author,
2015)
Legend
Main load-bearing
structure
Sub structure
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fig. 15: Design study
(author, 2016)
fig. 16: Design study
(author, 2016)

fig. 17: Design study
(author, 2016)
fig. 18: Design study
(author, 2016)

fig. 19: Design study
(author, 2016)
fig. 20: Design study
(author, 2016)

fig. 21: Design study
(author, 2016)
fig. 22: Design study
(author, 2016)
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4.5.2 Design by 3D modelling
Continuing on the physical models, 3D modelling is used to create a first design. During this study
four design principles (fig. 23) were developed:
With these four principles several designs are shown in the images 24. In this chapter these designs
are researched step by step within each principle. The first principle is the open “box” on reversed
cone. One of the difficulties within the design was the connection of the load-bearing structure
and the structure on top of it. During this research the combination of the square reversed cones
with the rounded column structure in the top part separates the building even more instead of
connecting them. These options all show too many differences that none of them where considered
as a successful design step. The second principle is the open “box” on cone. This has substantial
similarities with the first principle. During the research a test is done on how to connect the upper
and lower levels with each other. A better connection between these parts is tried to made by
rejuvenate the column from the bottom to the top. This is also considered as a failed attempt.
The combination of the square columns and the round one are to diverse and do not connect
these two levels with each other. It can be concluded that concrete slabs as a construction are not
desirable. Third principle, open “box” on delicate construction, is focussing on the use of a delicate
construction in the open “box” principle. The delicate construction matches the upper round
construction. The only downside to this principle, are the open façades. The differences between
the two bearing constructions is hard to miss. This creates an unbalance between the upper and
lower level. Nonetheless, a big step in the right direction is made. The fourth principle, closed “box”
on delicate construction, is creating a connection with the lower and upper parts where the top part
is closed from the construction underneath. This study is the most valuable of the 3D modelling
study, the connection between the upper and lower part is, as seen in fig. 25, more harmoniously in
comparison with the other studies.
Conclusion
A façade which is covered with concrete slats in combination with the diagonal load-bearing
construction has the best connection with the upper and lower part from all the studies in this
report. This is why this principle is chosen and further developed towards the first design.

fig. 23: Design principle
(author, 2016)
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fig. 24: Design study
(author, 2016)

fig. 25: Design study
(author, 2016)
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4.5.3 First design
The first design is a combination of the load-bearing construction from the physical models in
combination with the 3D model study façade which is covered with concrete slats. The result is a 100
meter long building spanning 14 meter above the ground. In this situation the harbour area can be
fully functional in combination with the new intervention, thus benefitting from each other.
Load-bearing structure
The load-bearing structure is one of the most emblematic elements of the building. The diagonal
structure approach gives a unique interplay of lines in the load-bearing structure. The columns have
a center distance of 10 meters between each other, giving the harbour enough space to operate.
Façade
The façade which is covered with concrete slats, restraining lower sunlight thus letting daylight
entering the building. The slats are differently adjust dependent on function inside the building and
the buildings orientation, creating sightliness towards the golden horn or opening the building at the
north side.
Entrance
The entrance towards the building is situated on the east façade at 12 meter above the harbour.
From here you enter a bridge going through the ground floor of the building. This bridge is besides a
functional entrance, also a stability core for the building. The entrance focusses on the load-bearing
structure underneath the building.
Roof
The design resulted in the use of a flat roof surface, this gave opportunities to give something back
to the people. There is a shortage of green space in the city of Istanbul, large green areas are being
developed for industry, housing and offices. Most of these areas are becoming closed for the people.
The roof of the new LafargeHolcim headquarters becomes a garden accessible to everyone.

fig. 26: First design
(author, 2016)
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5. Final design
Step one:
Small useless buildings surrounding the main harbour buildings are being demolished (fig. 1). The
characteristic elements of the old port buildings are thus better exposed. To be ready for the future,
the port needs to be renovated.
Step two:
The harbour should be more open towards the people. The fences surrounding the harbour should be
torn down where possible, they should be more unified where fences are needed.
Step three:
To lift up the building a study is conducted on a load-bearing structure (fig 2). The main load-bearing
structure is coming from this middle column. From this middle structure there are different loadbearing arms helping carrying the weight, these arm situated depend on the distance of the middle
line on the left or right from the ground floor. The angle of the arms also have an influence on the
pre-stressed concrete floor, It stresses the concrete naturally.
Step Four:
The main building construction are columns which are placed on top of the load-bearing structure
which is underneath the building (fig. 3). Using columns gives great freedom in developing the
program. Besides functional, the columns are an extension of the load-bearing structure. This creates
unity between the two structures.
Step Five:
The main volume on top of the load-bearing structure is an concrete box, angled from one end to
another (fig. 4). Concrete has the property that it can be applied organically, this may affect the
spatial experience. By angling the building outwards towards one side, the space within the building
becomes more grand. The spatial experience and the experience of concrete are better experienced.
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fig. 1: Cleaning up the
harbour (author, 2016)

fig. 2: Load-bearing
structure (author,
2016)

fig. 3: Building
construction (author,
2016)

fig. 4: main volume
explained (author,
2016)
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Ground floor
The ground floor is the floor where people enter the building. The entrance is a bridge, this slope
is 13 meter higher than the harbour area underneath. The bridge leads to a lateral entrance to the
building. While entering, the first thing you see is the Research and Development center. This is
one of the most interesting spaces, functional wise. Here new techniques are developed and shown
towards the people. It is possible, while entering, to see all the main movements throughout the
building. All the main stairs are visible from this point. Besides the R&D the ground floor houses the
R&D office space and the foyer/restaurant for the conference centre.
First floor
The first floor, assessible with the first stairs near the entrance, is housing an office space for the
LafargeHolcim group as well as an entrance towards the conference center. This floor has multiple
connections with the ground floor and the possibility to go directly towards the foyer/restaurant
spaces.
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fig. 5: ground and first
floor (author, 2016)
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Second floor
The second floor is housing the second office space for the LafargeHolcim group as well as the upper
entrance towards the conference center. This floor has multiple connections with the ground and
first floor, for example the connection with the foyer and the upper entrance to the conference
center.
Roof
The roof is a public garden, accessible to everyone. There are two entrances towards this rooftop, the
first is at the entrance of the building, using the spiral stairs. The second entrance is at the end of the
building, using the staircase route. Dividing the stairs to both sides of the building creates a circular
movement trough the garden. The pattern of paths and green reflects on the load-bearing structure
underneath the building.
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fig. 6: Second floor and
rooftop (author, 2016)
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Technical Section
Concrete is the main material in this building. This is expressed throughout the exterior of the
building, but the main core of the building consist also mainly of concrete. To achieve an exterior
concrete look, the building needed to be built in a non-conventional way. Isolating a building is
usually dune on the outer shell of the building. By lifting up the building you need a strong layer
that can handle these strengths. By putting the insulation layer at the outer side, you create large
thermal bridges where the construction needs to be supported, let alone not having a continuous
exposed concrete. This is why the insulation layer is positioned within the inner shell of the building.
The façades consist of triple glazing for their good insulation properties. The installations within the
building are internally pored with the concrete. This results in a clean building that hides installations
from sight.
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fig. 11: Technical
section (author, 2016)
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fig. 13: East facade
(author, 2016)

fig. 14: West facade
(author, 2016)
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fig. 15: North facade
(author, 2016)

fig. 16: South facade
(author, 2016)
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fig. 17: View from
entrance (author,
2016)

fig. 18: View towards
the entrance (author,
2016)
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6. Conclusion
6.1 Discussion and evaluation
To be able to give meaning to sustainability in architectural design while designing a headquarter
building for a major brand, knowledge was needed on what sustainable construction is for
Lafargeholcim. An analysis on the target issues from LafargeHolcim and made an analysis of the
project location where conducted to get this knowledge. During the research towards LafargeHolcim,
it became clear that concrete is one of their main products. How can concrete become a brand? To
get this knowledge an analysis is conducted towards concrete and Brazilian modernism. The result
of these researches is implemented within the headquater design for LafareHolcim. The research
and analysis are all diverse, thus broadening the spectrum of the researcher. Researches such as the
Brazilian modernism and the location analysis where of high value to the final result.
6.2 Conclusions and recommendations
Four main researches and analysis were conducted, for this rapport. The results are summarized as
following:
Target issues LafargeHolcim
To make the criteria of sustainable construction concise and transparent, the LafargeHolcim
Foundation and its partner universities have defined five “target issues”. They consider sustainable
construction from a holistic perspective and serve as the basis for the adjudication process of the
awards competitions. The five P’s, described and formulated by the lafargeHolcim group, reflect
on their interpretation of sustainable construction. The sub-question is formulated based on these
principles.
Concrete
Researching these different new techniques does not change how conventional building methods
are monumentally more progressive in this particular case. These new techniques should continue
to be developed so they are easier implement. The Research and Development center within de
LafargeHolcim building face today’s major challenges: achieving energy efficiency, lowering cost of
construction, reducing our environmental footprint, and meeting high standards of aesthetics, health,
comfort, and well-being (LafargeHolcim, 2015). This is why further research is important.
Project location
The project is located in Istanbul, the Haliç Tersanesi shipyard in Beyoğlu to be precise. This shipyard
is the oldest harbour still active in the world (more than 600 years of age) and consist of three
historical dry-docks. The harbour has handled various functions, ranging from a military function
to private entrepreneurship. Presently it is mainly a base for ferries and other ships to be repaired.
The Haliç Tersanesi shipyard is the oldest active harbour in the world, but it possesses also one of
the most valuable grounds in the city. Renovation plans of the area were cancelled after protesting
by citizens. The loss of history and identity influenced the city to much. Preserving and opening up
the harbour to the public is desired. Researching the location concluded that lifting up the building is
possible within the harbour without losing its function.
Brazilian modernism
Concrete is a versatile product, the expression is determined by the architecture. The five exemplary
architects described in this research all have their own characteristics and style. Their preference for
the material concrete is similar, but their use is different. Examples from these architects are very
inspiring. Discovering the limits of the material and reinventing architecture during this process.
Researching Brazilian modernism has made a huge impact on the design process, researching the
works of these architects have broaden the perspective and expression of the material concrete.
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Recommendations
Researching lifting up the building, a new sustainable aspect is discovered. Lifting up the building
is creating “new” land, this is in line with the Dutch Pavilion made by MVRDV. By lifting up the
building three levels are created; harbour area, LafargeHolcim headquarters and the free accessible
roof garden. In the ever growing city Istanbul, stacking the buildings could solve problematic urban
expansion.
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