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[bookmark: _Toc152861865]Executive Summary 

The purpose of this report was to inform the reader of why this design and construction methodology was implemented and why this style of building was chosen to be constructed in the first place.  
This case study will focus on Campus Joachimstraße. Also referred to as David Chipperfield’s Berlin Home and architect’s Offices.  The choice of this building was based on the materials in which it was conceptualised from. Concrete. This Concrete framed, habitable structure was built on a repurposed site, originally a Piano Factory built in 1895. Of which not much stood following the war. That was until it caught the eye of a British architect of which the design and planning begun for what stands today in 2007.
The unique, retrofit and complications of using such a material both architecturally but also practically in which steel or even traditional brick or block construction methods could have been implemented. Whereas new, and innovative methods of concrete formwork and insulating methods of allowed for different aesthetics as these modern methods are trialled and perfected. Understanding why this material would have been used as opposed to the more traditional or more commonly used construction methods is the most interesting aspect of this design and build. 

[image: ]Figure 1: Campus Joachimstraße from the road. David Chipperfield (2024)
















Identifying the chosen case study, David Chipperfield’s Campus Joachimstraße
 
To choose a case study on a purely concrete framed construction, I came upon a building designed by David Chipperfield’s architects and one in which he himself used as residence and as their Berlin offices. 
This interesting choice is that of a renovation and restoration project. Utilising existing and surrounding structures and building upon them. Practicing sustainability before the recent call for the desperate need to across the globe. This is highlighted not only for what it provides to the local architecture and its surrounding aesthetics but with the minimal impact it has, this minimises any further possible harmful environmental effects of the building and its footprint. Given its very central location within Berlin, this minimises any real severe weather restrictions whereas construction was concerned. 
The scale of such a project over such a large area, but with its height not imposing over any surrounding buildings and having limitations with the city planning due to legal restrictions over its neighbouring buildings. 

[image: ]Figure 2: Home and Studio, Forecourt. David Chipperfield (2024)


















The addition of new amongst the old, concrete insulated panels

These concrete buildings were added as additional structures within a complex to create a modern design using a traditionally old material but being created with modern methods and leaving it bare and raw. The aesthetic lending to its surroundings, combining new with the old. Both in function, form and structural significance. 
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Figure 3: Model of Joachimstraße, David Chipperfield (2024)


As depicted in figure 3, the white foam is used to illustrate the four concrete structures before they were to be built within and amongst the preexisting brick structures. And the remaining forecourt and buildings left of the piano factory. 
Given the complexity of restoring, adding new with old and creating additional structures within and around all combining to be a new build project in one. This meant material selected would have been crucial to the overall design and impact it would have in the surrounding areas. Not just for structural integrity, time and financial strains. This would also be further limited to building regulations and possible listed building status due to the age of the surrounding buildings and the space in which the project was to be built upon. 
 
This may have dictated the choice of material to some degree but also could have allowed them with any choice of structural choice. Steel being possibly the more obvious choice, without knowing the structural integrity of the pre-existing structures. Instead, Pre-cast concrete was used. Which is both strong but also gives a very distinct aesthetic in its raw form and in these surroundings blends in. 
Given the surroundings, being an ultra-urban environment in Berlin. There aren’t any adverse environmental conditions that would have to be considered. The Climate is not known for severe weather conditions. So, this would mean no careful measures would be required in the choosing of framing material. A much newer material was chosen. In Insulated Concrete Form panels.
[image: ]Figure 4: Insulated Concrete Formwork, during construction. The concrete centre (2012) 












The simplicity is the huge benefit of using this method of construction. It only requires the form work being built which for labour intensive purposes and health and safety concerns this is highly favourable. So, when the materials are delivered the formwork can be all man handled and built by hand with no heavy machinery. Which can sometimes be an issue if space limitations are a factor, such as an extension or renovation project. 
As written in the concrete centre (2012), to create the void between the panels and interconnecting blockwork, a series of polystyrene, plastic or metal framing is used which creates an internal void to allow for the concrete reinforcement to be poured in once the structure is completed. 
Concrete specification, depending on application is very specific for its purpose and in this circumstance, fill is completed by pouring the concrete in and is then moved by gravity. And if further reinforcement is needed. 



Specific types of concrete within construction

Self-compacting concrete can be specified if required as vibration isn’t needed. If not, external manual vibration tools would be required. This is to avoid any voids and air pockets within the form work.
The concrete centre (2012) does further explain the type of concrete in which is used or highly recommended by them is a pumpable RC 20/25 concrete utilising a slump of S2 or S3. Which is quite standard for concrete pours. They do further specify a maximum 10mm aggregate and that the cement dons the BSI mark. 
The concrete used in the panels are precast concrete panels depending on application, with insulation either fixed to the back of the panel within the form work or sandwiched between two cast panels. Which is further explained by George white (1977), about the definition in which pre-cast concrete is used and under the terminology in which it’s different from cast in situ or simply poured and cured. Defining it as a cast and cured elsewhere before being brought to its installation site.
These panels are pre-made so the manufacturing process is done off site and the only implications it has environmentally is the transportation and delivery of the products after the production phase. 
With the large variety of concrete products available and the different mixes on offer that it allows for such a variety, this in turn produces a range of numeric values. Aggregate is the majority make up for concrete in sheer volume. The most important ingredient of concrete which has the largest carbon footprint is the Portland cement. 
Alternatives are still being developed but are yet to be credited with correct certification and standardization. Most of which have not yet received by BS 8500, which the concrete centre (2020) reported, which is the standard specification of concrete. 
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Figure 5: Embodied carbon within current certified cements, and alternatives. The concrete centre (2020) 


As shown in Figure 5, there is trials and tests taking place to try to make cement futureproof with regards to its environmental impact it’s whole life embodied carbon. Unfortunately, the alternatives aren’t yet able to replace the industry standards due to its structural longevity.
The Construction of concrete and it’s compounds

Portland cement itself is a combination of compounds which inherently are grouped to distinguish each different raw material. 
The Calcareous group, of which Lime is from, the siliceous group, which is where the silica is grouped. And the argillaceous, where the alumina is from. And lastly the ferriferous, which is where the iron oxide component is from. 
As explained by George White (1977), the actual raw materials and the cement make up is still the original recipe and hasn’t hugely changed since it’s history of discovery. This combination of these compounds which are: - 
•	Lime 
•	Silica 
•	Iron Oxide
•	Alumina 
•	Gypsum (added after burning) 

The process in which this takes place requires limestone to be crushed to ‘golf ball’ sized chunks. Alan Nantel (2023) described this process in which cement is manufactured. These chunks are then placed in a kiln which slowly rotates and heats up to 1900 degrees. This process is what burns off the carbon dioxide resulting in ‘quick lime’. This reaction takes place with the other compounds and forms what is known as ‘clinker’. Clinker is then far too hot and requires cooling to be utilised in any way. Once cooled, dried and ground out gypsum is then added depending on the cement type. 
[image: ]Figure 6: The cement production process IEA (2009)













The longevity and sustainability of concrete 

The chemical production of cement as of 2016 was responsible for 5% of all Co2 manmade pollution. This manufacturing process, both directly and indirectly are both contributors to the production of carbon dioxide. Dr Narayanan (2016) continues with the impact of Co2 from the cement industry and with the development of new cements of which can absorb the carbon dioxide during the hardening process. 
This being just another form of further commitment to the sustainability within the construction industry and for the diversity of cement and concrete and its future. 
The highlight is that some selected waste and by-products can be used as fuel within the process of manufacturing cement. Which again lowers their Co2 output and while some other waste products can re-used within the process in place of some of the raw materials. 
And as with any production industry, the pitfalls of the social impact and the environmental one with both negative and positives. From both the economical and job opportunities it produces, the environmental implications often come hand in hand with such industry. 
Concrete as a choice of material for both living or working makes a great choice as it is inherently inert. Thus, it requires no additional chemical enhancements for corrosive or fire resistance. Nor does it give off any toxins. And as MPA, The Concrete Centre states, studies have shown that concrete structures with natural ventilation have proven to be a great solution to battling and reducing Sick Building Syndrome.  
Even with sound pollution, concrete has proven to be a very natural insulator for sound and can even meet or exceed Part E of the building regulations, often without coverings or additional materials. 
This inert material also lends itself well to being extremely strong and robust, given the correct methods of mixing and hydration are followed and the correct reinforcement. Which in turn lends it to withstands any natural or non-accidental disasters.
The natural fire resistance built in with concrete is a happy accident and thus allows it to often outperform safety requirements for occupancy safety. This alone is still widely regarded as a safety concern, even more so with ever changing landscape of climate conditions and the unpredictable nature of both the environment but also human nature and interaction, be it accidental or purposeful intent. 
When extending life or re-purposing a building or structure, concrete lends itself well to be reused or repurposed due to its strength it allows for change of use if a heavier load bearing is required to its previous use. Thus, avoiding any need for further structural enhancements. 
The sustainability and the end of life of concrete buildings is dependent on if the building can’t be repurposed, then recycling and reusing as much as possible is considered the most efficient way to sustain a minimum impact.
Almost everything can be recovered if it is required to be destroyed. As the concrete can be used as aggregate. The Concrete Centre (2020) goes on to say that at least 25% of aggregates in the UK comes from recycled aggregates. This shows a huge growth of repurpose, reuse and recycle methods being utilised within the UK, but is an extension of the construction industries commitment to a more sustainable future, especially for concrete and cement.
The carbonation of concrete is a process of how concrete absorbs carbon dioxide through its whole life and end of life and in any secondary use. Elaine Toogood (2022) states that the carbonation of concrete is currently being taken very seriously as they are following research, which is proving very positive, that concrete carbonation, if implemented correctly, while monitoring it would contribute a 12% reduction in carbon dioxide emissions when compared with previous studies currently being conducted.  This obviously, in our current climate predicament and where measured carbon is an integral part of climate change and its effect on the environment. 
This could take the industry beyond net zero. Following this newly founded research which currently Sweden is the only country who have adopted an accurate model in which to calculate carbonation at a national level. Of which the UK is currently looking to follow. 


Summarising the concrete solution 

This only further increases the viability of concrete not only as a construction method but also for future proofing it and its life cycle within buildings and their life cycle.
This sustainable and economical shift in the construction industry is another modern approach in which shows this sector as much more than its depiction through the history of construction as an industry and it’s previous almost care-free attitude. With financial implications and whole life of the building and its materials being considered often influencing the material and design choice also. 
The footprint of the David Chipperfield home and office can be shown to extend through the grounds of the old piano factory without imposing any restrictions to the architecture or flow while being able to add green areas throughout.  Again, influencing the environment for the ecological side for the better. 

[image: ]Figure 7: Plan view of Campus Joachimstraße (2024) 








The site that this was built upon is Located at 696 Joachimstraße. The second world war caused a lot of destruction. This leaving only parts of the structures intact. The flexibility of concrete and the adaptability, this created the fluid interaction of old and new and sustainable solution. 
Which shows, the concrete choice to create, adapt and influence architecture can be the correct choice over steel or other traditional building materials or methods. The integration of fire safety, aesthetics and insulation allows for a more fluid and modular construction. Taking away multiple disciplines on the construction phases and process. Which can again be more economical and sustainable when development takes place. 
This method has proven effective in keeping the architectural value of the surroundings with minimal impact both visually and during the construction phases due to the modular processes. 
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