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abstract
Rooted in the heart of  the dynamic and flourishing city of  Basel, the Schäll-
emätteli Life Sciences Campus is planned to be redeveloped according to a 
vision of  “open innovation”, with the aim of  becoming a leading interna-
tional research and educational centre. The thesis explores, under both the 
theoretical and the design point of  view, all the issues the conception of  
the transforming University Campus “missing tile” implies, to complete the 
academic overall urban strategy.
The city of Basel, strategically located at the trinational border and linked to the 
Rhine, is indeed the core a dynamic region rich of interactions, attracting world 
leading science companies, such as Novartis and Roche. This synergic system 
of high-quality research and production environments stimulated the rise of a 
“Life Science Cluster” with the worldwide highest concentration of Life Scien-
ces companies, wherein the University of Basel plays a significant role.
Plot n° 4 main challenge lies in grafting into a unique site an innovative re-
search and educational complex, accommodating the new Chemistry, Phy-
sics, SNI, Anatomy departments and several public facilities. At the border 
between Campus and City, as well as in between the historical city centre and 
the more recent “European city” of  Basel a new civic place will grow up 
strongly embedded in the city’s urban structure, history, and identity.
An in-depth research on “campus architectures” and historic public space 
typologies substantiated the design of a Science Forum as symbolic conclu-
sion and “urban link” of the main public “backbone” crossing the sequence 
of University Campuses. The Forum embodies the “civic core” of a varied ar-
chitectural ensemble, strengthened by an arcade that keeps together the diverse 
architectonic presences, making palpable a sense of continuity and identity.
The main entrance to the Forum is defined by the “Basilica”, a “temple of  
science” conceived as a collector of  people, and by a Tower, acting as a new 
landmark in the city skyline. The symbolic value of  this typological aggrega-
tion is further strengthened by the façades, which propose a contemporary 
reinterpretation of  paradigmatic Civic Architectures as an urban communi-
cation device. Moreover, the composition and material choices of  the ele-
vations play an important role in defining a public podium in continuity the 
urban history of  Basel.
Finally, the project results as an integrated design able to conciliate innovati-
ve technical solutions, providing high-quality working and teaching environ-
ments, with the richness derived from historical public spaces. Basel Science 
Forum is then conceived as a new reference “place” within the city, where 
people can meet, share ideas, and transfer knowledge to generate innovation.



abstract
Radicato nel cuore della dinamica e fiorente città di Basilea, il Campus di Scienze 
Naturali Schällemätteli, è progettato per essere riqualificato secondo una visione di 
“innovazione aperta”, finalizzato alla creazione di un istituto di ricerca ed istruzione 
all’avanguardia. La tesi esplora, sia da un punto di vista teorico che progettuale, tutte 
le questioni che la concezione del tassello mancante del Campus Universitario in 
trasformazione implica, per completare la complessiva strategia accademica urbana.
La città di Basilea, strategicamente collocata al confine tri-nazionale e adiacente al 
Reno, rappresenta il cuore di una regione dinamica e ricca di interazioni, in grado di 
attrarre aziende scientifiche leader come Novartis e Roche.
Questo sistema sinergico di ambienti di ricerca e produzione di alta qualità ha stimo-
lato la crescita di un “Cluster” di Scienze Naturali con la più alta concentrazione al 
mondo di compagnie coinvolte in tale ambito, nel quale l’Università di Basilea svolge 
un ruolo fondamentale. 
La principale sfida del lotto n°4 consiste nell’innestare in un sito unico un innovativo 
complesso di ricerca e formazione, ospitante i dipartimenti di Chimica, Fisica, Na-
noscienza e Anatomia, oltre a diverse strutture pubbliche.  Al confine tra Campus e 
Città, nonché punto di incontro tra il centro storico e la più recente “città Europea”, 
un nuovo” luogo civico” prenderà forma, fortemente radicato nella struttura urbana, 
nella storia e nell’identità della città.
Un’approfondita ricerca sulle “architetture dei Campus” e sulle tipologie tradizionali 
di spazio pubblico ha corroborato la progettazione di un Foro Scientifico quale con-
clusione simbolica e “collegamento urbano” della “spina” pubblica che attraversa la 
sequenza dei Campus Universitari.  Il Foro incarna il “nucleo civico” di un variegato 
complesso architettonico, rafforzato da un porticato che lega le diverse presenze archi-
tettoniche, rendendo palpabile un senso di continuità e identità.
L’ingresso principale al Foro è definito dalla “Basilica”, un “tempio della scienza” con-
cepito come luogo di aggregazione, e da una Torre, la quale funge da nuovo “land-
mark” nello skyline della città. Il valore simbolico di questa aggregazione tipologica 
è ulteriormente rafforzato dalle facciate, che propongono una rilettura contempora-
nea delle paradigmatiche “Architetture Civiche” quale strumento di comunicazione 
urbana. Inoltre, la composizione e la scelta dei materiali dei fronti giocano un ruolo 
importante nella definizione di un podio pubblico in continuità con la storia urbana 
di Basilea. 
Infine, il progetto risulta come una progettazione integrata capace di conciliare solu-
zioni tecniche innovative, fornendo ambienti di lavoro e insegnamento di alta qualità, 
con la ricchezza derivata dagli spazi pubblici storici. Il Foro Scientifico di Basilea viene 
quindi concepito come un “luogo” di riferimento all’interno della città, dove le perso-
ne possono incontrarsi, condividere idee e trasferire, per generare innovazione. 
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Castrum on the cathedral hill (around 380 AD) Cathedral Hill, engraved by A. and E. Rouargue. 1862

The city of  Basel lies along the Rhine River, at the 
northern boundary of  Switzerland where French, 
German and Swiss borders meet, therefore repre-
senting a strategic gate to the Swiss Rhineland. 
Main Swiss cities, originally ruled as city-states, di-
stinguished themselves throughout the history ac-
cording to the specific role they played within the 
territory:  Zurich grew as the main militant organi-
zer, Geneva affirmed itself  as a radiating centre of  
international level, while Basel became known as 
a conciliatory, cosmopolitan mediator. Indeed, the 
city of  Basel was able, since its origins, to generate 
knowledge and richness tanks to its ability to bring 
together the diversity and complexity characteri-
zing its territory.

The Origins - ‘‘Gaulish Rauci’’
The very first traces of  a settlement in Basel 
are from the middle Palaeolithic period, (about 
130.000 years ago), however, the more recent ori-
gins of  the city can be dated back to the first cen-
tury BC, when the Celtic settlement of  the Gaulish 

Rauraci tribe was built on the north-western out-
skirts of  the present city. At the time, the Müns-
terhügel (known as “cathedral hill”), and the banks 
of  the Rhine, represent its main centres. Around 
the years 150 and 80 BC, the first unfortified Celtic 
settlement is indeed located in that area of  Basel 
today occupied by the Novartis Campus, covering 
an area of  around 15 hectares, as shown by archa-
eological discoveries. This large settlement took 
advantage of  its broad agricultural hinterland, as 
well as of  its strategic location along the river, to 
become a main hub for Celtic trade.

The Celtic Oppidum
Due to military and political reasons, the centre of  
the settlement is then re-located to the area which 
nowadays constitutes the historical centre of  Basel. 
The first fortified settlement, the “oppidum”, is 
constructed around the 80 BC by the Raurici Cel-
ts, using the so-called Marus Gallicus (a reinforced 
earth wall), the remains of  which can still be seen 
near Münster Cathedral hill. The main gateway to 
the oppidum, naturally protected by the steep ban-
ks of  the Rhine and by the secondary Birsig river, 
corresponds today to the Rittergasse area.

Basel History
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Basel Münster Platz, 1764Saint-Jacques sur la Birse, 1444

The Roman Colonization 
The Romanisation of  the region begins with 
the Agusta Raurica colony, under Emperor Au-
gustus Ceaser. By the end of  II century AD, 
Augusta Raurica becomes the capital of  the 
Roman Province ruling the region, as well as a 
rich commercial trading centre. In the III cen-
tury, city walls are extended on the Rhine, and 
the main reason leading to city growth consists 
in the fact of  being a fortification strategically 
located along the ‘wet’ frontier between the Im-
perium Romanum and the Germanic tribes (the 
Alemanni, the Juthungi and the Franks). The 
first mention of  the name ‘Basel’ referred to the 
Roman fortification appeared in writing in the 
year 374, in occasion of  Emperor Valentinian 
I’s visit in the city.  

From late antiquity to Middle Ages
Since the V century, which represents the transi-
tion period from late antiquity to the early Mid-
dle Ages, the Rhine valley around Basel hosts 
three distinct populations along the river bend, 
living as separate groups: the Romance-speakers 
(descendants of  the Gallo-Roman provincial 

population), the Alemanni and the Franks, two 
Germanic populations. In the following two 
centuries, the Rhine enhanced the growth of  
a linguistic and cultural boundary between the 
Romance-speakers living in the area of  ‘Gros-
sbasel’ and the Allemanic people in ‘Kleinbasel’.
Between late antiquity and the reign of  Char-
lemagne, “Basileae” is ruled by a Bishop, until 
in  917 AD the city is attacked by Hungarian 
tribes, and in the V century it becomes part of  
the Holy Roman Empire. Basel Bishops earn 
the support of  the Emperor, as proved by the 
foundation of  today’s Basel Münster, the con-
struction of  which began in 1019 AD, as well as 
by the construction of  a bridge over the Rhine, 
which later allowed for the expansion of  their 
authority over Kleinbasel, combined with Gros-
sbasel in 1392.

City walls - Basel expansion
The city of  Basel is surrounded by walls starting 
from the High Middle Ages, until the middle 
of  the 19th century, and their presence stron-
gly influenced its expansion and morphological 
configuration.

15



Roman Celtic City Walls, 300 AD Inner City Walls, 1080-1230

Basel City Walls, 21st century First City Walls
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Basel city bird’s eye view from the northeast, by Matthäus Merian 1615/1617

The first ring of  Medieval city wall is completed 
around 1080 under bishop Burkhard von Fenis. 
Built around Grossbasel as a military protection, 
it marks a clear differentiation between the urban 
area, mainly involved with trade activities, and 
the surrounding countryside, hosting agricultu-
ral lands. The following ring, known as the Inner 
Wall, is built around 1230, being mostly identical 
to the Burkhard wall.  In 1356, a strong earthqua-
ke causes massive damage in the city, and soon 
afterwards (1362 -1398) the construction of  a 
larger wall complex, known as the Outer Wall, is 
carried out following the expansion of  the city.  

Walls are rebuilt and expanded to include newly 
constructed suburbs in the areas of  St. Johann, 
Spaten and St. Alban Gates. City walls set the city 
boundaries until 1859, when the city’s executives 

decided to raze the inner wall and gates to the 
ground, saving only three outer city gates and a 
short piece of  the wall from demolition. 

Urban & Rural Morphology  
Under the morphological point of  view, the 
main urban settlement of  Basel is historically 
concentrated in the area of  cathedral hill, until 
between the V and the VIII century, when new 
types of  settlements started to develop in the vil-
lages and farmlands surrounding the urban nu-
cleus. This resulted from the growing importance 
of  agriculture, as an effect of  the collapse of  the 
provincial administration in the first half  of  the 
V century. New construction techniques are then 
introduced to replace stone with wood as main 
construction material for houses and farm buil-
dings.
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Modern developments
The differentiation between urban and subur-
ban areas becomes clear when city walls are de-
molished in 1859. The city opening is followed 
by further infrastructural developments, such 
as the tramway system in 1897, changing the 
way of  moving and living. Furthermore, Basel 
gradually grows as an industrial area, since the 
developments settled at the outskirts of  Basel 
can exploit the Rhine river, using it as a source 
of  water and transport mean. At that time, Ba-
sel started to host important chemistry plants, 
which initially consisted in dye production com-
panies, setting the bases for further chemical 
and pharmaceutic developments of  world-wide 
importance, such as Novartis and Roche. Inde-
ed, the first industrial nucleus was located where 
the Novartis campus is housed today. The pro-
cess speeded up especially after the opening of  
the east side Swiss Banhof  train station in 1854. 

View over River Rhine Bridge in Basel, 1754

Matthäus Merian’s famous 1615 map of  Basel 
shows that around 1615 the division between 
urban and rural areas is still defined by city walls, 
which border the densely built-up area emphasi-
zing the rural topography beyond the walls. Such 
separation between urban and rural is still visible 
today in the characteristics of  the urban fabric. 
Another important aspect, affecting the shaping 
of  urban features, is that during the expansion of  
the “outer city walls” in the years between 1362 
–1398, some agricultural areas included within 
the ring, such as the Aeschenvorstadt and St.-Al-
ban-Vorstadt neighbourhoods, kept on being de-
dicated to agricultural activities. In contrast with 
the dense inner nucleus, the outer agricultural and 
rural land mainly determined the broader scale of  
future city blocks. In other words, the former natu-
re of  urban and rural areas influenced the further 
developments and the morphology of  the city, in 
the modern era.

Basilea. - Georg Braun & Frans Hogenberg, 1575
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French Strassbourg - Basel Railway Station, Basel, 1847

Re-arrangements of  the city fabric: 
The Modern Cluster of  Clinics

A very interesting sector of  the city to observe, 
is the one that today hosts the urban campus 
of  Basel University, which represents the site of  
the project work exposed in the next chapters. 
The observation of  its morphological featu-
res, together with the research of  the historical 
events determining its transformations, repre-
sent a significant starting point to understand 
the evolution of  the historical city centre of  
Basel: indeed, it shows how the city was able to 
reorganize and evolve its historical fabric, while 

preserving its original urban assets and rules.
Basel University was founded in 1460 and it 
always covered an important role for the cultu-
ral and economic growth of  the city, especially 
with the establishment of  the Faculty of  Scien-
ce in 1937. Its main headquarters were located 
in the Palace of  Margraves, in the north-west 
of  Basel, which was later on transformed into 
a hospital, and in the area of  Petersplazt, where 
the nucleus of  the modern cluster of  clinics and 
University buildings was formed. 
The scale of  the urban blocks and fabric hosting 
the university buildings points out the specialty 
of  the area and of  the campus buildings, whi-

20



Basel city bird’s eye view from the northeast, by Matthäus Merian 1642

ch tried to satisfy the demand of  the growing 
science sectors in the city. Furthermore, the pe-
culiar articulation of  the cluster is also affected 
by its location close to one of  the historical city 
gates, at the border between the historical town 
and the so-called “European city”. 
The clinic nucleus, indeed, is the result of  the 
transformations occurred at the borders of  
the historical nucleus, as a consequence of  
its interaction with the further city expan-
sions, governed by different rules.  In the 
specific case of  St Johann’s neighbourhood, 
it can be noticed how the area is surroun-
ded by a variety of  districts causing peri-

pheral urban friction, especially due to the  
presence of  broad factories along the railway 
and the river. Another similar example is the 
area of  St. Alban, on the south part of  the city, 
where the factory quarter hosting paper string 
and tobacco production is located. 
This shows how, proceeding radially from the 
historical centre towards the new “infrastructu-
ral railway ring”, the city grew up to the loca-
tion of  productive settlements at the borders 
of  the city: from that point on, such asset will 
affect further city expansions and the relation-
ship between the centre and the surrounding 
territory, creating a strong threshold in between 

21



Basel University on the river Rhine, 1842

them.  Likewise St Alban, the northern district 
of  St. Johann, bordering the project site, housed 
industrial quarters next to the riverside, flanked 
by large residential districts, with four-five sto-
reys high blocks, dedicated to the workers. 
The project site is then located in a very rich 
and complex area, close to historical city gate of  
St. Johann. It represents a border site, aiming to 
become a gate able to link the historical centre 
with its later expansions, defining the so-called 
“European city of  Basel”. Such goal is made 
harder to reach by the variety of  its surrounding 
neighbourhoods, including residential, indu-
strial, and public sectors. However, the richness 
deriving from this interaction, can represent the 
best combination of  physical and social assets 
for the birth of  an innovation district, rising 
from the original cluster of  the Basel Life Scien-
ces Campus.
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Identified rules
Continuity of  street facades
Articulation of  full and voids 1862 1905 1961 2019

Reading the existing

As previously underlined, the evolution of  city mor-
phology was strongly influenced by city walls. The 
existing city typology is indeed characterized by the 
radial expansion of  the urban development, the diffe-
rent phases of  which can still be clearly distinguished. 
However, while the main road-network still reflects 
the infrastructural assets supporting each expan-
sion stage, setting the generative matrices of  the city, 
the city blocks contained within the successive “rings” 
of  city walls, are internally arranged in very peculiar 
ways. Reading the morphological features of  the histo-
rical city centre, for instance, the urban blocks appe-
ar as organic and articulated small to medium-scale 
compounds, resulting from the addition of  small-sca-
le built forms characterized by a continuous facade 
along the street side. Such configuration creates spe-
cial internal courts, introverted open spaces, and 
irregular internal streets layouts. Furthermore, in the 
historic town, dense urban blocks are alternated with 
several small-to-medium scale open spaces which 
appear to be interconnected among themselves in an 

organic and dynamic way, linking together the main 
public spaces of  Basel.
On the other hand, looking at the modern develop-
ments resulting from Basel industrial growth after the 
1860’s, large-scale city blocks are arranged accor-
ding to more regular patterns arranged according 
to the main infrastructural systems leading towards 
the former rural, and later industrial, peripheral areas. 
The change in scale of  the city, however, did not 
obstacle the ability to maintain a sense of  continu-
ity in the city: it is still possible to find, for instance, 
continuous facades on street sides and introverted open 
spaces. During the phase of  site interpretation, such 
strategies are identified as fundamental in guaran-
teeing the sense of  continuity and identity in the city 
or Basel, and therefore they have been taken into ac-
count in later design processes. One of  the complexities 
of  the project, indeed, is based on the need to under-
stand and conciliate the traditional University cam-
pus located in the historical city, and following its 
rules, with more contemporary campus typologies.

City Morphology

27



Basel hosts in its region several campus 
typologies, which is useful to analyse in order 
to understand how to proceed with the design 
of  a new campus, which is integrated but 
also improved with respect to existing mo-
dels. 
The “campus” is a phenomenon of  increasing 
relevance to modern urban planning, especially 
since Universities are reconsidering their loca-
tion in society, undergoing deep reorganization 
and expansion of  their physical assets. 

The comparison between different campus 
typologies, especially counterposing the ur-
ban campus located in the historical city 
centre, with approaches belonging to the 
isolated post-war university campus mo-
del, helps to understand how a campus can 
be structured. Furthermore, the comparison 
between open and closed campus types al-
lows to reason  about the potentialities and li-
mitations of  each, trying to find the best com-
promise to integrate the new campus within 
the existing city and create a stimulating and 
creative environment. Debates about the de-
sirability of  openness and interaction with the 
urban environment versus “gated communities” 
demonstrate the need for further investigation 
on the shape and position of  campuses in rela-
tionship to the city.

Three different interpretations of  the cam-
pus typology existing in Basel are the Novartis, 
Roche and Vitra Campuses.
Analysing their generative principles in relation 
to the old town‘s rule,  it is possible to under-
stand the contemporary transition from a “scien-
ce city model” to the “city of  science” one.

In the case of  Novartis campus, the master-
plan, designed in 2001 by Magnago Lampugna-
ni proposed to create a homogeneous experien-
ce within the campus, by setting a regular grid 
and assigning the design of  buildings to 
different architects, with fixed plots. The rigi-
dity of  the structure is emphasized by the hie-
rarchical system of  streets, while it is softe-
ned by the numerous open spaces, trying to 
reproduce the richness and variety of  an urban 
environment within the campus. Indeed, the 
site is delimited and separated from the sur-
rounding context by walls and gates.

In the case of  the more recent development plan 
for Roche campus in Basel, designed by Her-
zog & de Meuron in 2014, the different Roche 
sites spread across the city were brought to-
gether, with further additions, and organized in 
a very dense and regular grid of  city blocks. 
Differently from Novartis, the campus was con-
ceived to be open towards the city. 

Campus Typologies
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Vitra Design Campus

- 10 km from city centre
- Closed gated campus
- Organic structure
- Design and Architecture

Roche Headquarter Campus

- 2,5 km from city centre
-  Closed not gated campus
- Grid pattern
- Corporate Campus
- Pharmaceutics

Novartis Headquarter Campus

- 3,5 km from city centre
- Closed gated campus
- Grid pattern
- Corporate Campus
- Pharmaceutics

University of  Basel Campus

- 0-3km from city centre
- Open permeable campus
- Organic structure
- Inner city University Campus
- Education & Healthcare (University Hospital)
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The planned consolidation of  the existing indu-
strial site is meant to avoid the risk of  sprawl, 
making more efficient use of  those parts of  the 
site that have already been developed but cannot 
be expanded.

The Vitra Campus in Weil am Rhein, near Ba-
sel, shows instead a totally different structure, 
being also devoted to a different use. Indeed, 
the campus belonging to the Swiss design and 
furniture company is mainly dedicated to host 
an architectural park, the Vitra Design Museum. 
After a major fire destroyed a large part of  the 
Vitra production facilities in 1981, the site was 
developed into a heterogeneous ensemble 
of  contemporary architecture, defining a uni-
fied corporate project. They reflect a corpora-
te philosophy that does not strive for a uniform 
image but presents a variety of  positions 
within the context of  an open plan project. 
With the aim of  making the collection accessi-
ble to the public, a museum was established 
as an independent foundation dedicated to 
the research and popularization of  design 
and architecture. Today the campus hosts ma-
nufacturing activities, exhibitions, shops, educa-
tional events and workshops.

The inner-city campus of  Basel University, 
differently from the previous examples, is not 
settled in a former industrial site redesigned 
according to a “tabula rasa” approach: it is 

indeed integrated with the historical city fabric, 
and even when entire urban blocks have been 
rearranged to  adapt to contemporary needs, 
the existing city structure and features have 
been respected.
Differently from the case of  Novartis cam-
pus,  which is designed starting from the scale 
of  individual buildings (with plots vary in size 
from 62 by 35 meters, to 25 by 18 meters), the 
urban structure of  the University campus 
is mainly based on large urban blocks, ho-
sting several buildings organically articula-
ted. Being located at the threshold between the 
historical nucleus of  Basel and the surrounding 
European city extensions, campus is generated 
by the intersection of  the irregular traditio-
nal city fabric and the rational 19th century 
urban grid. Similarly to Roche headquarter, the 
campus is conceived to be open towards the 
city, and to promote urban densification, in-
troducing new high-rise buildings. 
Moreover, the campus involves a variety of  
buildings’ scale and shape, which for certain 
aspects is comparable to the characteristics of  
the Vitra campus, although the latter is not 
restricted by any pre-existing or superimposed 
structure. To conclude, similarly to what hap-
pens in the Novartis campus, where open spa-
ces are frequently interrupting the built fabric, 
Basel University campus accounts for several 
open spaces which, however, take the for of  
inner courtyards, hidden from the street.
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Innovation at different scales

The city of  Basel constitutes one of  the wor-
ld’s most successful economic regions, being 
characterized by a unique concentration 
of  innovative companies, as well as by an 
outward-looking culture, an international 
environment and a strong framework for 
business and good working conditions. 
Along with its partners, the Canton of  Ba-
sel-Stadt offers opportunities for networking 
and support services fostering innovation in the 
Basel region, carrying out a “smart city” strategy 
that is accelerating digitalization.

Starting from such considerations, it has been 
important to deepen the knowledge and under-
standing about the role that the built environ-
ment has in stimulating innovation, aiming 
at elaborating an urban strategy positively con-
tributing to the common vision promoted by 
the city of  Basel.

Literature research about the topic led to explore 
what Bruce Katz and Julie Wagner define as the 
contemporary “geography of  innovation”, 
which witnesses a crucial change in paradigm 
from the “suburban corridors of  spatially isolated 
corporate campuses” to the so-called “innovation 
districts”, where leading-edge institutions and 
companies are clustered, connecting with start-
ups, business incubators and accelerators.

Nowadays, indeed, an increasing number of  in-
novative firms and talented individuals prefer 
to cluster in dense, facility-rich districts in the 
cores of  central city, where society is so diverse 
that a varied set of  possibilities of  where to live, 
work and play is provided, transforming the way 
in which buildings and entire districts are spa-
tially arrayed, favouring more integrated and 
vibrant urban environments.

As knowledge and technology driven economy 
grows, companies and firms more openly ge-
nerate new ideas and bring them to market by 
drawing on both internal and external sources, 
which is what Henry Chesbrough and others 
call “open innovation”, referring to the fact 
that “the boundary between a firm and its surrounding 
environment is more porous, enabling innovation to move 
easily between the two”.
The rise of  smaller companies involved in rese-
arch and development also contributed to move 
toward open innovation, generating a stratified 
panorama of  entities, prompting greater col-
laborations between firms and institutions of  
disparate sizes to develop and advance innova-
tions.
The “open innovation” approach also affects 
where firms locate and how buildings and di-
stricts are designed, going from research labs to 
collaborative spaces or even mixed-use develop-
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ments. The need to move to a different urban 
model is further motivated by the fact that in 
today’s economic landscape, no one company 
can master all the necessary knowledge. 

Therefore, the search for collaboration altered 
the design strategies to be adopted both inside 
and outside the company, embodying the re-
quirement of  flexibility, openness and change. 
Giants as Facebook and Google, for example, 
pioneered in the design of  so-called “hackable 
buildings”, with open floor plans that can be 
easily reconfigured to create dense and collabo-
rative spaces for new teams and projects. 

Beyond individual buildings, the design 
shifts mentioned extended also to the public 
and private realm, reshaping the relation-
ship between buildings at the district scale, 
making innovation more porous. Ideas, for 
instance, can be brainstormed in public spaces, 
developed in shared workspaces, prototyped in 
private technology labs, and tested on public 
streets.

Innovation districts have the potential to ge-
nerate “inclusive and sustainable economic 
development”, involving different sectors and 
disciplines with the goal of  co-inventing new 
discoveries for the market, multiplying employ-

ment and educational opportunities for disad-
vantaged populations.
Indeed, new companies prefer to start in col-
laborative spaces, where they can interact with 
other entrepreneurs, networking anything from 
knowledge to equipment, speeding up their 
growth.

Furthermore, unlike traditional urban revitaliza-
tion interventions, focusing on the commercial 
aspects of  development, such as housing, retail 
sports stadium and so on, innovation districts 
help their city and inhabitants to increase the va-
lue chain of  global competitiveness by growing 
the firms, networks, and traded sectors.
They do so by setting strong bases to ease the 
commercialization of  new ideas and the crea-
tion of  new firms and jobs via proximity and 
collaboration, aiming at expanding employment 
and educational opportunities.
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Innovation Districts

Innovation districts are still in an early trend 
that, because of  their multi-dimensional nature, 
has yet to receive a systematic analysis. Howe-
ver, innovation districts are emerging in several 
cities and metropolitan areas worldwide, such as 
Barcelona, Berlin, London, Medellin, Montreal, 
Seoul, Stockholm, and Toronto. In the US, di-
stricts are emerging near anchor institutions in 
the downtowns and midtowns, often in underu-
sed areas that are re-invented.
Although form and function of  innovation di-
stricts can vary, all contain economic, physical, 
and networking assets, interacting to create an 
“innovation ecosystem, a synergistic rela-
tionship between people, firms, and place”.

They aim to generate within the urban environ-
ment what Saskia Sasses defines “cityness”, a 
concept based on complexity, density, diversity 
of  people and cultures, as well as on a layering 

of  old and new. Focusing on the physical assets, 
they consist in the public and private spaces 
dedicated to the stimulation of  new modes of  
connection, collaboration and innovation, and 
they are mainly distinguished into three groups.

1. The physical assets in the public realm 
are spaces open to the public that are concei-
ved or re-arranged to be “digitally-accessible” 
(high-speed internet, wireless networks, compu-
ters, and digital displays) and enhancing networ-
king. Public spaces can also be arranged to test 
innovative solution.

2. The physical assets in the private realm 
are privately-owned buildings and spaces sti-
mulating innovation, encouraging shared work 
and lab spaces, being also more affordable for 
start-ups. New forms of  micro-housing are also 
emerging, reducing private spaces in favour of  
larger public spaces.

3. The physical assets that knit the district 
together and/or tie to the broader metropo-
lis consist in the regeneration of  existing spaces 
and infrastructures (or creation of  new ones) 
encouraging connectivity and exchange. Bike 
paths, sidewalks, pedestrian oriented streets, and 
public spaces strengthen the within the district, 
but also between it and surrounding environ-
ments. 

“Innovation districts are the ultimate mash up of  
entrepreneurs and educational institutions, start-ups 
and schools, mixed-use development and medical 
innovations, bike-sharing and bankable investmen-
ts, all connected by transit, powered by clean energy, 
wired for digital technology, and fuelled by caffeine.”

The Rise of  Innovation Districts
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ECONOMIC 
ASSETS

PHYSICAL 
ASSETS

NETWORKING
 ASSETS

INNOVATION
ECOSYSTEM

Economic assets are the firms, institutions and 
organization driving and supporting the creation 

of  innovation hubs

Physical assets are the public and 
private spaces dedicated to the stimu-
lation of  new modes of  connection, 

collaboration, and innovation

Networking assets are the links establi-
shed among actors to speed up innovation 

processes, as well as generating new 
opportunities by stimulating collaboration. 

• physical assets in the public realm
• physical assets in the private realm
• physical assets that knit the district
  together and/or tie it to the broader
  metropolitan area

• innovation drivers
- Research Institutions
- Large firms
- Start-ups
- Entrepreneurs
• innovation cultivators
- Incubators
- Accelerators
- Proof-of-concept centres
- Tech transfer offices
- Shared working spaces
- Local high-school
- Job training firms
- Community colleges
• neighbourhood-building 
  amenities

• strong ties networks
• weak ties networks
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Innovation districts can vary in type, size, den-
sity as well as in their different path toward 
growth, with some focusing on “tech/infor-
mation”, others dealing with life sciences, and 
others leading with creative industries, such as 
industrial design, media, and architecture. 
However, according to literature, it is possible 
identify three major general models, according 
to the area in which they develop.

1. The “anchor plus” model is mainly found 
in the downtowns and mid-towns of  central ci-
ties, and it is characterized by mixed-use deve-
lopments on a broad scale, grown around major 
institutions and related anchor firms, entrepre-
neurs and spin-off  companies involved with in-
novation.. 

2. The “re-imagined urban areas” model is 
located in former industrial or warehouse sites, 
undergoing physical and/or economic transfor-
mation, which can often take advantage of  good 
infrastructural connections, historic building 
stock and proximity to city centres, where ad-
vanced research institutions are located. 

3. The “urbanized science park” model is 
often located in sub-urban areas where traditio-
nally isolated innovation activities gather, urba-
nizing entire sites thanks to the increased densi-
ty and setting of  new mixed activities.

The “anchor plus” model results to be the one 
closer to the case of  Basel Life Science Cam-
pus, being located in the city centre of  Basel, 
close to main institutions and anchor compa-
nies, therefore further research has been carried 
out to deepen the knowledge about successful 
innovation districts belonging to this category. 

The most representative example of  the “an-
chor plus” model is that of  Kendall Square in 
Cambridge, Boston, anchored by the MIT, 
and connected to Harvard, Mass General 
and other research institutions. 
The MIT always supported partnerships betwe-
en industry and university, also handing over 
land owned by the institution to reach this 
objective. The result was the rise of  a sciences 
and pharmaceutical cluster, around which se-
veral firms started to develop, attracting major 
technology companies as well. 
The Cambridge Innovation Centre is a re-
presentative example of  interplay between 
university and private sphere, being an inde-
pendent organization hosted by the university 
with the aim of  encouraging start-ups and en-
trepreneurs to enter the co-working environ-
ments it creates. 
Furthermore, Kendall Square has also evolved 
as a residential district, rich in facilities and 
opportunities, guaranteeing the pros of  a con-
tinuously evolving urban reality.

Main Typologies
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Kendall Square in Cambridge, Boston, USA - Major example of  the “anchor plus” innovation distric model

22@Barcelona, Barcelona, SPAIN - Major example of  the “re-imagined urban areas” innovation distric model

Research Triangle Park, Durham, USA - Major example of  the “urbanized science park” innovation distric model
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Basel is one of  the world’s leading locations 
for life sciences, and it hosts a cluster of  
companies and organizations open to coope-
ration aimed at generating innovative ideas and 
deliver them to the market.

Basel relishes on a long-standing, historic tra-
dition of  involvement in the life sciences, 
about five hundred years long, thanks to the 
expertise and knowledge reached by the phar-
macists’ guild of  the Late Middle Ages, spread 
internationally by the humanist anatomists and 
printers, thus contributing to grow the fame of  
Basel. Such knowledge was then further develo-
ped thanks to the contribution the immigrants, 
carrying with them expertise, capital and busi-
ness relationships, which starting from the sett-
lement of  activities producing dyes for the silk 
industry, ended up with specializing the city in 
the fields of  chemistry, pharmacy and life scien-
ces. The location of  the city near the River Rhi-
ne optimized the production, transport, and the 
discharge of  effluents. 

Nowadays, thanks to the settlement of  hun-
dreds of  large and small businesses, Basel en-
larged and updated its sectors of  specialization 
adding to textile chemistry and pharmaceuticals 
also medical engineering, biotechnology, and 
agro-chemistry. Basel is currently hosting the 
world’s second and third-largest pharma-

ceutical companies in terms of  revenues: 
Novartis and Roche.
However, what can be detected in Basel is not 
only the presence of  the headquarters of  giant 
firms as the ones mentioned: indeed, a local 
concentration of  similar enterprises is spread 
throughout the city, creating opportunities for 
innovation.

According to the researches carried out by the 
University of  Basel, in 2018 the number of  life 
sciences companies surveyed in the region 
was equal to 766, mainly concentrated in the 
cantons of  Basel-Stadt and Basel-Landschaft, 
and with the most important industry being 
the pharmaceutical one (followed by mechani-
cal engineering and biotechnology). The 20.2% 
of  them provided information relatively to their 
choice to locate themselves within the Basel 
Life Science Cluster, asserting their search 
for supporting and transport infrastructure, 
residential and leisure amenities; furthermo-
re, the opportunities for collaboration and 
informal contacts have been indicated as a 
further benefit. However, the lack of  availabi-
lity of  high-skilled local workers was lamented, 
which leads companies to recruit skilled workers 
internationally. Exploring how companies, insti-
tutions and organizations within the cluster are 
interconnected in terms of  business and resear-
ch relationships, it is clear how the University 
of  Basel, together with its partners and as-
sociated institutions (Biozentrum, University 
Hospital Basel, University Children’s Hospital 

Basel Iife science cluster
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Basel, Swiss TPH, FMI) is influential in the 
establishment of  life science networking 
assets. Considering all the research findings 
explored, we started to elaborate a general ur-
ban strategy for Basel Life Science Campus, 
able to combine the potentialities identified 
in the study of  the city morphology and 
structure, with the intention of  contributing to 

build physical assets suitable for the deve-
lopment of  a successful innovation district 
in Basel. In these terms, the project starts with a 
broader urban vision, which considers the spe-
cific needs of  the current knowledge economy 
and labour market, and therefore trying to ease 
the networking between the subjects involved in 
the process of  innovation. 

Reproduction of  the network analysis carried out by Thomas Vogel, doctoral student of  the University of  Basel, Geography Department : the 
network shows how the University of  Basel, together with the Biozentrum, University Hospital, University Children’s Hospital Basel (UKBB), 
Swiss TPH, and FMI, is the key component in the Life Sciences Cluster network; not including Roche and Novartis. 

41



SITE ENTERPRETATION & STRATEGY : dynamic interaction network in urban context GROUP 2 BİNGÖL
TOSINI

CITY CAMPUS

ARCHITECTURE
N°4S C H O O L  O F  A R C H I T E C T U R E  U R B A N  P L A N N I N G  A N D  C O N S T R U C T I O N  E N G I N E E R I N G  -  B U I L D I N G  A R C H I T E C T U R E  -  C O M P L E X  C O N S T R U C T I O N  S T U D I O  I I  -  A .  Y .  2 0 1 9 - 2 0 2 0

FRANCESCA . BATTISTI  |  GRIGOR ANGJELIU | LAVINIA CHIARA TAGLIABUE | FRANCESCO ROMANO | GIOVANNI DOTELL I  |  ROVERTA CONTRINO | DENISE HOUX |LORENZO CASTELLANI

SECTORS IN BASEL CITY DYNAMIC INTERLOCKED SPATIAL CORIDORS PROPOSED GREEN URBAN BELT

The organic arrangement of the campus is mostly 
the result of specific geographic features of the plots.

Open ground allows transferring the internal know-
ledge through the all city by the help of social and 
economic interaction between different sectors. 

Diagonally interlocked spatial corridors 
from important connection points define the in-
teraction network of campus in urban context. 

Porous campus identity that includes social activities and 
spatial  varieties can be associated with each principal sector, 
spaces of  intensities, interactions and exchanges strengthen 
the up-and coming technological research community.

Social interaction route that is defined by plazas and  curvi-
linear road scheme, connected with an green urban route.

Dynamic open space integration that spread around  the 
campus, enhance the importance of the urban catalyzer.

LIFE SCIENCES - CHEMICAL SECTOR

MUSEUM 

BASEL UNIVERSITYGREEN AREA PROPOSED GREEN URBAN ROUTE

scale 1/200

Basel University Green areas - existing Green routes - proposed Life sciences - Headquarter Life sciences -Subsidiary

Headquarter

Life science cluster mapping

Subsidiary
01- Brenntag Schweizer
02- Novartis AG
03- Cellec Biotec AG
04- Concentris GmbH
05- GATLIK GmbH
06- DCS Pharma
07- PLM International GmbH
08- SIC Invent AG
09- Van Baerle AG
10- Celonic AG
11- Cryosswiss GmbH
12- Metys Pharmaceuticals AG
13- Radiometer AG
14- Eumedica Pharmaceuticals AG
15- NAARI AG
16- Novaremed AG
17- Eurolabors AG
18- Oxford Pharmagenesis AG
19- Bucher Biotec AG
20- Resmed AG
21- Medical Insights (Local)
22- Dr. Reddys Laboratories SA
23- Drug Information Association
24- Biomedical Practice Biop AG
25- Onlabs System Schweiz GmbH
26- Doetsch Grether AG
27- Mepha Schweiz AG
28- Mepha Schweiz AG
29- Dybly AG
30- Beigene Switzerland GmbH
31- Axovant Sciences GmbH
32- Versant Ventures
33- Luye Pharma AG
34- Varuma AG
35- ATUM
36- Medtech Innovation Partners
37- Agilent Technologies AG
38- Herbonis AG
39- Mundipharma AG
40- CRB Group GmbH
41- Noorik Biopharmaceuticals AG
42- Axicos AG
43- Syndeco GmbH
44- Medgate AG
45- Ethic GmbH
46- Roche Venture Fund
46- F. Hoffman-La Roche AG
47- Dr.Knoell Consultant Schweiz 
48- Desitin Pharma GmbH
49- TFL Ledertechnik GmbH
50- Aequor Consulting GmbH
51- Syngenta AG
52- Basf  Schweiz AG
53- Basf  Sweiz AG
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Pfizer Research
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Whitehead
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Amazon
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Harvard University

The comparison between Basel life science 
cluster and Kendall Square innovation Di-
strict in Cambridge shows how both cities host 
a very high concentration of  companies re-
lative to their size. Another similarity consists 
in the fact that both are science and pharma-
ceutical clusters, involving anchor institutions, 
research centres and firms.

In both cases, the role carried out by the Uni-
versity plays a central role in networking all 
the different entities belonging to the system, 

and also in providing the physical spaces 
where interaction can take place.   
In Basel it is also possible to notice how attracti-
ve and dynamic urban environments tend to 
be preferred to isolated locations. It is also 
for such reason that the headquarters of  the 
two main pharmaceutical companies of  Basel, 
Novartis and Roche, are trying to adapt and 
better integrate their closed-campus organi-
zation with the richness of  the surrounding 
city, taking advantage of  their proximity to the 
central area.

MIT University Kendall Square Innovation District Cambridge science, pharmaceutical and innovation cluster
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Campus  Schällemätteli

Basel Life Sciences Campus, named “Schälle-
mätteli”, is located at the borders of  the histori-
cal city, near the residential district of  St Johann. 
The campus is the result of  the transforma-
tion of  the physical assets of  Basel University 
throughout the history, starting from its location 
in Margraves palace, later turned into a hospital, 
and around the medieval monastery garden of  
Petersplazt. The area formed the nucleus of  the 
modern “Cluster of  Clinics and University” of  
Basel. After city walls expansion in the 14th cen-
tury, the campus towards the areas previously 
dedicated to agricultural activities, and later on 
it also extended towards the areas of  the former 
French railway station and the historical prison.
Today, Campus Schällemätteli is surrounded by 
various major university buildings (chemistry, 
physics, anatomy), as well as a more varied edu-
cational area located in the north-east side, (St. 
Johan, Pestalozzi, Vosges Schoolhouse). Finally, 
the upper borders of  the campus are defined 
by residential districts, while the southern side 
hosts the University Hospital and other Health-
care facilities. Nowadays, the area under consid-
eration hosts the so-called “Basel Life Sciences 
Cluster”, which represents one of  the leading 
centres for the creation of  high-quality research 
environment in Basel, with the support of  high-
ly modern infrastructures. 
As anticipated, the University of  Basel pays 
particular attention to the fields involving Life 
Sciences, both for what concerns its research 
activities and the training of  young scientists: 
such system is meant to support the industries 

located in Basel region, in terms of  fields of  
study offered by the university, and in terms of  
infrastructures and networks provided. Basel 
territory counts, indeed, over 600 life sciences 
and biotech companies, other than Novartis and 
Roche, with a high growth rate.

The project area lies in the northern side of  
the Life Science Campus, defining the border 
between Campus and City, in the same way in 
which city walls had marked, in the same site,  
the distinction between  the medieval city struc-
ture and further city extensions at the end of  the 
19th century. However, the area shows a strong 
potentiality to act as a “gate”, rather than a bor-
der, conciliating two dimensions of  the city.  In-
deed, the identification of  a network of  public 
spaces, linked in sequences inside of  the campus 
blocks, together with the observation of  the ex-
isting urban characteristics defining the identi-
ty of  this portion of  city, will represent main 
elements in the design process.  The relation-
ship between campus buildings and surround-
ing context will then be carefully designed and 
studied to create special reactions and nodes, 
strengthening their link with the city.
The reading of  the context, and its reflection in 
the design process, also needs to consider the 
features characterizing the innovative research 
buildings that define the new re-developments 
of  the Campus. Such architectures, located in 
the block adjacent to the project site, embody 
experimental typologies meant to reshape the 
working environment in innovative ways. 
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13.000 students from over 100 na-
tions, including 2.700 doctoral students  

Faculty of Science
Kingelbergstrasse 50, 4056 Basel

Faculty of Medicine 
Kingelbergstrasse 61, 4056 Basel

D-BSSE ETH Zurich 
Kingelbergstrasse 61, 4056 Basel

Department of Biozentrum
Department of Chemistry
Department of Physics
Swiss Nanoscience Institute

The general vision leading the re-development 
of  the Life Sciences Campus is that of creat-
ing a cutting-edge research and educational 
centre for Basel University, on the base of  
strategic principles. 
The university aims to strengthen the efficien-
cy of  its system by constituting agile leadership 
structures able to connect the decentralized 
spheres of  action contributing to the exist-
ence of  the Life Sciences Cluster. The idea of  
‘‘opening up the university’’ to maintain in close 
contact all the involved sectors, as well as public 
society, and the idea to expand the cooperation 
with partner institutions worldwide, significant-
ly contribute to the social, cultural and econom-
ic life of  the region. The richness of  such envi-
ronment would inspire business sectors and the 
general public, strengthening their identification 
and involvement with the university activities. 
Finally, by exploiting the ‘‘local advantages’’ 
deriving by its strategic position, the university 
aims to intensify the collaboration among the 
three countries bordering its metropolitan area. 

According to this vision, the realization of  the 
innovative Basel Life Sciences Schällemätteli 
Campus is now under development: some of  
the buildings involved in the contemporary dy-
namics of  transformation include the Universi-
ty Hospital of  Basel, with a new design proposal 
elaborated by Herzog de Meuron, or the new 
Biomedical Center redesigned according to the 
competition won by Caruso St John Architects. 
Also, the Department of  Biosystems Science 

Life Sciences Campus Vision

and Engineering (D-BSSE) of  ETH Zurich is 
planned to be designed according to the project 
by Nickl & Partners. 
The dimension and resonance of  the redevelop-
ment plan is thus able to underline the role of  the 
university as a leading research and educational 
institution in the entire region of  Basel, and the 
role of  the Campus as a “catalyst” for the regen-
eration of  urban spaces in continuity with the ur-
ban and architectural history of  the city.
The University of  Basel, in cooperation with the 
financing cantons of  Basel- Landschaft and Ba-
sel-Stadt, also elaborated the further steps of  this 
vision for the 2029, involving the construction of  
new buildings for the Departments of  Biomedi-
cine, Physics, and Chemistry. Their concentration 
in the same cluster is aimed to enhance co-oper-
ation in the research and teaching environment, 
promoting the exchange of  skills and ideas to 
generate innovation within Basel Region.
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building blocksbuilding blocks
Science Science District’sDistrict’s

NEW BIOZENTRUM
19 FLOORS
Newly built (2021) 
23’400 sqm

DEPARTMENT OF 
BIOMEDICINE (DBM)
11 FLOORS
Further development (2025) 
19’000 sqm

D-BSSE - ETH ZURICH
8 FLOORS
Further development (2025) 
?’000 sqm

BASEL UNIVERSITY 
HOSPITAL
13 FLOORS
Further development (2025) 
50’000 sqm

1.1.

2.2.

3.3.
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Biozentrum
A stronghold in life sciences
Unique, interdisciplinary research

The new Biozentrum tower is one of  the larg-
est building construction projects in the his-
tory of  the University, and it is the first fore-
seen building of  the Life Sciences Campus.  
On October 1st, 1971, the first research building 
of  Biozentrum opened: it served its purpose for 
over 50 years and it was the only interdiscipli-
nary institute in Europe of  its kind. Since the 
building was not able to meet today’s Minergie 
standards and it was not possible to carry out 
the required work parallel to aimed operations, 
the building was redesigned according to the-
new vision for the Life Sciences Campus. The 
new volume was designed to ensure research 
activities are associated with the demands on 
the infrastructure.
The New Biozentrum Tower covers an area of  
23’400 m2 and comprises 19 floors - 16 above 
ground and 3 basement levels- with a capacity 
able to serve 600 researchers and 800 students. 
The Biozentrum, aiming to become a leading 
research institute organized for an interdisci-
plinary research environment, is designed in a 
way to benefit from scientific exchange. In the 
tower, indeed, ten floors are designed to ac-
commodate four research groups in each, with 
meeting zones of  adjacent floors that are joined 
through an open staircase. Shared technological 
platforms are distributed over all the floors to 
encourage encounters and informal dialogs, as 
well as to create an environment stimulating in-
novative ideas that arise from random discus-
sions. Providing the best working environment 
in the overall complex, and including different 
demands of  the technology platforms, this 
state-of-the-art infrastructure represents a chal-
lenge. Additionally, the new building will host 

Biozentrum, Physical Model, Ilg Santer Architekten
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the University’s IT-services, lecture halls, 
seminar rooms, and public cafeteria. The 
open ground level that surrounds the build-
ing has a freely accessible organization, with  
seating and water fountains creating public 
amenities for the whole Life Sciences Cam-
pus and city.

5 MAIN RESEARCH AREA
The Department of  Biocenter covers 
an area of  17’ 360 sqm that contains;
-Growth & Development
- Infection Biology
- Neurobiology
- Structural Biology & Biophysics
- Bioinformatics & System Biology 
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Department of Biomedicine
Caruso St John Architects were appointed to de-
sign the new centre for Biomedicine at Basel Uni-
versity after winning a competition in 2015. The 
building covers a total area of  19’000 m2, and it 
accommodates five experimental research labo-
ratories that will host 70 research groups of  ap-
proximately 7000 employees. According to plan-
ning, the date indicated to start operating is fixed 
at the beginning of  the Autumn Semester 2025. 
The new volume will be integrated physically and 
functionally with the adjacent Pharma building. 
To improve co-operation, the department is lo-
cated next to Biozentrum and to the D-BSSE of  
ETH Zurich, defining a common infrastructure 
for the university research and teaching environ-
ment at a short distance. The DBM will be com-
pleted as part of  the development plan conceived 
for the life science cluster within Schällemätteli 
campus. 
The building organization is arranged accord-
ing to the needs of  the scientific community. 
Lower floors accommodate collective ameni-
ties, while the upper seven floors are organized 
around the facility cores into flexible lab spaces, 
which could allow for further changes in the in-
ner organization according to the needs of  sci-
entific research topics. A generous hall at the 
head of  the building facing Pestalozzistrasse 
forms a focus for the various working spaces 
that are connected vertically with spiral stairs. 

The skin of  one big volume is formed by glass 
blocks, and the bowed surface of  the glass units 
gives the building a characteristic look, typical 
of  the industrial building surfaces form the 20th 
century, being both monumental as well as frag-
ile. On the side of  Pestalozzistrasse, the facade 
of  the building is dramatically cut-away, being 
thought by the designers, as the prow of  a ship to 
creates a special covered passage that emphasizes 
the civic quality of  the building mass.

Department of  Biomedicine, Physical Model, Caruso St. Johan Arch.
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Circulation Path Diagram, Caruso St. Johan Architects, 2015Circulation Path Diagram, Caruso St. Johan Architects, 2015

Biozentrum renovation competition proposal, Caruso St. Johan Architects, 2015
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D-BSSE - ETH ZURICH
Laboratory and Research Building

The Department of  Biosystems’ Science and 
Engineering (D- BSSE), which belongs to Zu-
rich Technical University despite being located 
within Basel University Campus, was designed 
by Nickl & Partners in 2014 as a competition 
proposal. 

The D-BSSE, aiming to optimize the use of  cap-
ital equipment and to provide expert support, 
serves a variety of  training sessions: it enables 
both independent instrument operation and 
direct participation of  users through dedicat-
ed professionals, thanks to the use of  high-end 
technics that would be continuously maintained 
and updated. The building accommodates a 
research environment provided with access to 
state-of-art laboratory automation, which will 
be used in collaboration with the other depart-
ments of  Basel University Life Science cluster. 

The architectural composition arises from the 
deliberate decision not to build a landmark sky-
scraper, preferring instead a subtle and sustai-
nable addition to the urban fabric. 

Indeed, the six-story high building has a slim, 
low-key format in the city. The volumetric de-
sign and the perimeter of  the building follow 
the scale of  the adjacent Children’s Hospital not 
to overshade during the day. The floor plan is 
organized around a central atrium, designed in 
a way to bring different departments together 
and to provide functional flexibility, achieving a 
balanced but distinctive image through the very 
highest technological standards. The self-contai-
ned volume, with its compact design, offers a 
desirable working environment.

D-BSSE- ETH Zurich, Physical Model, Nickl & Partner
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Department of  Biosystems Science and Engineering ( DBSSE) - ETH Zurich , Nickl & Partners, 2014, ( Under Construction)

Department of  Biosystems Science and Engineering ( D-BSSE) - ETH Zurich , Central Atrium
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University Hospital of Basel
 
The “Health Campus Masterplan” is currently 
under development as a long-term oriented plan-
ning tool conceived to serve the University Hos-
pital of  Basel. The assigned plot “B” is indicated 
for the necessary replacement of  Clinic 2 on the 
so called “Perimeter A” of  Basel Hospital. In Feb-
ruary 2020, further developments for the project 
have publicly announced, identifying other possible 
developments along Schanzenstrasse and Klingel-
bergstrasse as a part of  “Perimeter B”. The aim 
is to proceed with the development of  the spatial 
planning strategy conceived to enhance the urban 
re-development of  the area, asking for proposals 
able to reach the highest possible operational ef-
ficiency, which is to be evaluated.The selected 
project for the completion of  Hospital complex 
(Clinic 2)  was designed by Herzog & De Meu-
ron in collaboration with Rapp Architekten. The 
proposed composition include three structures: a 
lower base building, a tower and a pavilion. The 
three-to four- storey base construction respect the 
height of  the surrounding residential houses and it 
accompanies the geometry of  Schanzenstrasse in 
a fine concave shape. The design also comprises a 
13-storeys and 68-meter-tall high-rise, with a gross 
floor area of  50,000 square meters (538,195 sqf). 
The new structures will house the hospital’s outpa-
tient tumour and nephrology centres, as well as a 
host of  new laboratories.The architecture is cha-
racterized by sweeping, convex and concave con-
tours. Their origin is indebted to the shape of  the 
plot; it follows the former city walls, which are now 
the ring road. The connection to Klinikum 1 on 
the side of  the facade facing Schanzenstrasse also 
affects the design, redesigning the relationship with 
the hospital garden, and emphasizing the qualities 
of  the inner-city hospital. The façade towards the 
city is finely structured with Brise Soleils, “mineral 
parasols” for a highly transparent facade, which di-
rect daylight deep into the building.

University Hospital, Physical Model, Herzog & De Meuron
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Department of  Biosystems Science and Engineering ( DBSSE) - ETH Zurich , Nickl & Partners, 2014, ( Under Construction)

Riverscape showing the high-rise vision for Basel, Zeichnung © Herzog & de Meuron Listed heritage buildings in Perimeter B, Basel Hospital
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urban strategy
Life Science Cluster

1. The mapping of  sites related to the fields 
of  life sciences and chemistry, with the in-
tention to integrate the new campus with such 
a network. Indeed, the design of  an “open 
ground” campus would create a suitable phy-
sical asset allowing to transfer the knowledge 
circulation throughout the city, by supporting 
social and economic interactions among the dif-
ferent sectors.
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Dynamic Network Green System

2. The morphological reading of  the city as 
a dynamic system of  diagonally interlocked 
urban corridors, which we aim at strengthening. 
The enhancement of  such a structure would allow 
for a better interaction between the most impor-
tant campus locations and the surrounding urban 
environment, defining an urban campus with a 
porous identity, supporting the technological rese-
arch community. 

3. The definition of  a green urban belt, whi-
ch would better characterize the identity of  so-
cial interaction routes, integrating the previou-
sly identified dynamic system of  open spaces 
between the campus and the main areas within 
the city. This would also allow to improve the 
quality of  transport infrastructure and provide 
new leisure amenities.
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The  Nodes Logistics

The leading design concepts have been determined 
after a careful reading of  the surrounding context. 
First, analysing the context, it was noticed how the 
urban nodes along Klingelbergstrasse are characte-
rized by the set-back of  buildings facades in order 
to host small public spaces. 

Another important factor to be accounted for con-
cerns the hierarchy of  the existing infrastructure ne-
eds to be respected: Spitalstrasse constitutes, in fact, 
an important urban artery, which affects the design 
facing its border. Furthermore, the underground 
tunnel built under the campus surface needs to be 
integrated in the logistics of  the new site. 

reading the context
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Hidden routes Open space flow

reading the context

Going deeper with the study of  the ground floor 
strategy adopted in the other buildings located on 
campus, the tendency is to create direct connections 
from the entrances along the street sides and the 
open spaces located in the inner portions of  the ur-
ban blocks.

The most interesting feature identified analysing the 
site, giving common identity to the campus blocks, is 
the continuous flow of  open spaces defined by the spe-
cific morphology of  the campus buildings in relation 
with the urban blocks. Indeed, different volumes are 
arranged along the borders of  the plot, so as to create 
an introverted series of  consequent, open spaces.
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The main concept guiding the volumetric evo-
lution of  the design proposal consists in desi-
gning a complex of  buildings defining a 
sequence of  public spaces as a continuation 
and completion of  the continuous flow of  
open spaces characterizing the morphology 
of  the campus blocks. Starting from the arran-
gement of  a composition of  different volu-
mes around the borders of  the plot, the aim 
is to create an inner path crossing the backbone 
of  the University campuses, linking its buildings. 
Successively, volumes where further adjusted 
as an answer to the specific features of  the 
surroundings.

First, the sizing of  the open space designed 
within the block was adjusted with respect to 
the other open spaces hosted in the internal 
path of  the University campus. Then, being the 
site located in between the campus and the 
residential area, the complex was thought as a 
gate, able to conjugate different scales, lea-
ding from city centre to one of  the main city 
stations (St. Johan).Therefore, the main open 
space, characterized by a generous size, is orien-
ted in such a way to openly face the campus. 
Then, proceeding through the composition, bu-
ildings are arranged so as to reduce the size 
of  the open space while approaching the re-
sidential side of  the city.         
The entrance to the block from that side is meant 
to act as an urban atrium, leading to a medium-si-
ze intimate square protected by the composition.

Considering previous site analysis, the system 
of  urban nodes along Klingelbergstrasse was 
continued with a design proposal reacting to the 
node between Klingelbergstrasse, Metzerstarsse 
and Pestalozzistrasse with a set-back, in order to 
create an open space at the border with the 
residential neighbourhood.

On the side of  Spitalstrasse, instead, the study 
of  the surroundings revealed the constant set-
back of  the building facades facing the main 
street. The volumes on the eastern boarder of  
the plot were therefore set back at the ground flo-
or level, while projecting the upper volume over 
the plot border, forming a covered portico. In 
such a way, taking advantage from the set-back of  
the buildings of  the campus, it was been possible 
to create a symbolic correspondence between 
one of  the volumes of  the composition and 
the church of  the hospital, Predigerkirche, 
acting as a point of  reference in the city.

This urban action would also allow to “close” 
the campus system on Spitalstrasse, by re-e-
stablishing a more traditional relationship 
between buildings’ facades and street, re-con-
necting it with the nearby residential district.
Maintaining the intention to react to the existing 
context, the node between St. Johanns-Ring 
and Spitalstrasse was also designed to host a 
small open space, bringing together the residen-
tial area and the entrance of  the public schools 
located across the street, Vogesen and St. Johan. 

the concept
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Guidelines and constraints

Brief definition

Construction site n°4 is the last part of  the 
Schällemätteli University Campus undergoing 
redesigned. Currently, it hosts the Departments 
of  Forensic Medicine, Physics, Chemistry, SNI 
as well as the Anatomy and Biomedicine. With 
the exception of  Forensic Medicine, other uses 
are planned to be kept on site, with the addition 
of  further facilities.

Due to the high level of  complexity and the 
several topics, dependencies and several condi-
tions to be taken into account, the University 
produced a brief  examining the stages and pro-
posals of  competitive perimeters to prepare the 
competition on construction site n°4. 

According to city planning, the construction 
field is 4 in the “Zone for uses in the public in-
terest “, and its reconstruction is part of  a rede-
velopment plan of  the University estate, inclu-
ding all the four construction fields belonging to 
Schällemätteli Campus, involving plots 1 to 3 in 
a first moment, and site 4 later on. The develop-
ment plan for site 4 includes several framework 
conditions which have to be taken into account 
during the design of  the proposal, which con-
cern:
• Building Height
• Two-Hours Shadow
• Spitalstrasse
• Shell volume and GFA
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Along Spitalstrasse, special attention should 
be given to Vosges Schoolhouse. Such buil-
dings are mainly used during daytime, and even 
if  break times are partially shaded, an appro-
priate height and distance from the building 
line must be maintained. Using the maximum 
height of  50.5 meters should be avoided.

The maximum building height is fixed, ac-
cording to development plan, to 50.5 me-
ters. This is below the 73m of  the NBZ tower 
but over the 40m of  the planned DBM, and far 
above the quarterly average the residential buil-
ding of  St. Johann.

Due to the orientation of  the construction field 
and the limitations concerning the shading of  
residential buildings, mainly located along Klin-
gelbergstrasse and St. Johanns-Ring, the “two-
hour-shadow” regulation must be respected, 
guaranteeing that no residential building 
will be subjected to shadow for more than 
one hour. No regulation on shading is set for 
school buildings.

The maximum shell volume along Klingelber-
gtrasse is limited by a light incidence angle of  
45° and by a maximum height of  5 storeys. 
Furthermore, along St. Johanns-Ring, the buil-
ding line is supposed to be set-back to 4,4m.
The maximum GFA is limited to 58.000 m2 .

4. Shell Volume and GFA

3. Spitalstrasse

1. Building Height

2. Two-Hour Shadow
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Space program

According to the development plan, the maxi-
mum gross floor area is of  5.8000 square me-
ters. Furthermore, the space program defined 
in May 2017, sets usable areas for the diffe-
rent functions involved in the program, with 
distinctions about the surfaces to be arranged 
above ground, and those to be provided on the 
lower floors. 
The assumed floor height in the brief  is of  
4.5 meters, and the lecture theatres and the dis-
secting room are assumed to be one and a half  
stories high. 
In addition to the indicated area, a reserve 
of  10% has been included to allow more fre-
edom for the competition and to react to any 
program variation.

Chemistry 24.002 5.456 29.458

Physics 7.689 2.618 10.307

SNI 3.817 3.256 7.073

Anatomy 3.489 2.897 6.386

Central Area 11.090 440 11.530

Animal Station 0 3.674 3.674

Total GFA + 10% 50.087 18.341 68.428

Above ground Underground Total
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Logistic solutions

The site logistics of  the construction sites wi-
thin the Schällemätteli University Campus was 
originally considered in its entirety and recorded 
in the zoning plan of  the city.
Such plan foresees a logistics underground 
tunnel crossing through the construction 
fields 1, 2 and 3, and reappearing on con-
struction field n°4, providing an exit to 
Klingelbergstrasse. All site logistics from the 
material supply should work according to one-
way traffic. Estimations have been carried out in 
order to determine the maximum distance from 
Pestalozzistrasse that would be required by a 
truck to drive from the tunnel up to Klingel-
bergstrasse. Different curvature have been ap-
proximated according to the possible maximum 
vehicle length: varying from the 12m of  regular 
camions up to the 18.5m of  articulated tracks.
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Plot definitiıon 

Reactions to the context

Definition of primary public space

Intersecting systems

Ascendent climax 
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volumetric evolution

The volumetric evolution started, as the design 
concept definition, from a careful reading and 
reaction to the surrounding built environment.
The complex was indeed defined as a compo-
sition of  four volumes, combined so as two 
form two macro-compounds. The four volumes 
have then been manipulated according to the 
context and to the intention of  giving a spe-
cific identity to each of  them.

The buildings along Klingelbelgstrasse and 
St. Johanns-Ring have been set to a maximum 
height of  23 meters, maintaining a similar scale 
to that of  the residential fabric they face. 
The building located at the intersection betwe-
en Pestalozzistrasse and Spitalstrasse, inste-
ad, is slightly raised to 29 meters, considering 
the presence of  the nearby public buildings, 
and allowing to make more gradual the chan-
ge in scale characterizing the campus buil-
dings.
Eventually, the volume located at the node 
between Klingelbergstrasse and Pestalozzi-
strasse, is turned into a tower of  60 meters, 
carefully set-back from the residential side. Con-
sidering the average city scale, this tower can be 
considered as a high-rise building, which aims to 
insert itself  in the more recent development of  
the cityscape, reacting to the scale of  the buil-
dings belonging to the campus, and especially to 
the presence of  the nearby Biozentrum tower 
(73 meters high).

The composition results then in a sort of  “city 
within the city”, characterized by the sense 
of  variety and richness typical of  the urban 
environment, while maintaining a sense of  
unity.
The gradual climax determined by the diffe-
rences in height among the volumes contributes 
itself  to obtain a compact composition.

Furthermore, the variety of  the composition 
allows to give a specific identity to the dif-
ferent elements, under several points of  view: 
symbolism, program distribution and urban 
role.

It is at this point that the definition of  a new 
Science Forum for the city of  Basel starts 
to take shape. The forum would be recogni-
zable in the cityscape, at urban scale, thanks 
to the presence of  the tower acting as a new 
landmark.
The gate of  the forum towards the city cen-
tre would then be defined by the tower and 
by the main representative building: the 
Basilica, symbolically representing the sacral 
temple of  science and knowledge, domina-
ting the forum and virtually corresponding to 
Predigerkirche.
Eventually, the lower fabric would corre-
spond to the palaces defining the borders 
and dimension of  the open space, as in the 
traditional squares of  the historical city centre.
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Existing conditions

Phase one

Phase two

Overlapping new  & old

Construction phases & logistics

As defined by the University brief  and by some 
urban regulations adopted in Basel, the volume-
tric definition of  the project has been adjusted in 
order to respect all the necessary requirements.

First, the redevelopment of  Campus Schäll-
emätteli is supposed to take place in two dif-
ferent phases, due to logistic reasons aimed 
at guaranteeing the continuity of  the edu-
cational offer while works are under develop-
ment. This affects the way in which the buil-
dings are constructed and the way in which 
the program is distributed. Such necessity 
influenced the grouping of  the four volu-
mes in two macro-compounds, to be built at 
different moments.

During the first phase of  works, the chemistry 
department is temporarily moved to another 
site while its existing seat is demolished and 
replaced by an L-shaped building, formed by 
two contiguous volumes. The 6-storey high por-
tion of  the building, located at the crossroads 
between Pestalozzistrasse and Spitalstrasse, is 
then meant to host the new Physics and SNI 
departments. The portion of  building set at 
the crossroads between St.Johanns-Ring and 
Spital Strasse is also meant to house the Ana-
tomy department and the Anatomy museum, 
open to the public. 
In the second phase, after transferring the 
physics department to the buildings con-
structed in stage one, all remaining buil-
dings are planned to be demolished. This 

Brief verification
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phase concerns the construction of  two volu-
mes having some functionally and spatially 
connected levels, regarding the first five sto-
reys and the basement for underground logi-
stics. At the corner between Klingelbergstrasse 
and St.Johanns-Ring, a five-storey building 
is going to be located, devoted to the new 
Chemistry department. The 60-meter-high 
tower located at the corner between Pesta-

lozistrasse and Klingelbergstrasse, is mainly 
meant to host facilities, such as the research 
library and start-ups workplaces. 
Furthermore, the volumetric composition has 
been taking into account the logistic needs con-
cerning the exit of  the underground campus 
tunnel, located on Kingelbergstrasse, defining 
the height of  the tunnel as 8.5 m in total and the 
distance from Pestalozzistrasse to 50 m.
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The volumetric design proposal is checked with respect to 
the maximum shell volume indicated, maintaining the bu-
ildings along the residential sides of  Klingelbergstrasse and 
St.Johanns Ring at a maximum height of  five storeys.

The design proposal is also checked with respect to the 
maximum height limitations and to the regulations con-
cerning the angle of  incidence, set at 45°. The proposal 
respects all the indications with the exception of  the tower 
volume, which is higher than 50.5 meters.

checking  existing constraints
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The tower proposal is consciously crossing the border of  
the 50.5 m meters of  height, however, its design has been 
adjusted several times in the project in order to guaran-
tee the respect of  the “two-hours shadow rule”, meaning 
that the tower will not project its shadow on any residen-
tial building for more than a continuous hour. 

The tower proposal has been designed being aware of  
the current maximum height limitations, considering the 
more recent developments that have been carried out in 
Basel as well as newly planned projects as the one of  
the nearby Hospital by Herzog & de Meuron. Such 
considerations foresee the possibility of  a relaxation of  
restriction about scale in the city of  Basel, being our site 
included in the areas suitable to host high-rise buildings.

checking  existing constraints

77



basel science forum
A anticipated, the innovative campus buildings 
have the aim to underline the university’s posi-
tions as a leading research and educational insti-
tution in the region, becoming a reference point 
for the entire territory. 
Keeping in mind this goal, the organization of  
the campus mainly derives from the continua-
tion of  the urban sequence of  public spaces 
scattered along what is envisioned as a potential 
inner route crossing the University hospital and 
campus: the design area, where the new resear-
ch centre will be located, would then represent 
its ending point, before opening up to the rest 
of  the city. The conclusion of  the inner campus 
path is meant to create a special environment, 
thought as a science plaza, where knowledge can 
be exchanged without being limited to experts 
and academics, but opening up to the city of  
Basel through the continuous urban network. 
The design of  the masterplan is indeed suppor-
ted by an urban strategy planned to enhance and 
stengthen the definition of  a new path, which 
would start from the administrative building of  
Basel University in Petersplatz, and then cross 
the entire campus linking its buildings by means 
of  continuous flow of  public spaces.
Starting from the idea of  developing a complex 
of  buildings as urban catalyser, then, the desi-
gn was aimed to create an urban system which 
could be identified as part of  the existing city of  
Basel, and therefore characterized by a certain 
degree of  differentiation and variety, yet ensu-
ring a sense of  continuity and identity within the 
system. 

Volume A hosts the physics department, 
as well as many other educational and public 
facilities.

Volume B mainly hosts public facilities 
at ground floor, the Anatomy and SNI De-
partments.

Volume C hosts the Chemistry depart-
ment, partially included also in volume D, 
since the two are linked at some floors.

Volume D mainly hosts public, admini-
strative and educational facilities, especially 
in the tower.

The final composition, composed by two “ma-
cro-buildings”, is the result of  the elaboration 
of  4 spatially integrated volumes, defined by 
taking into account specific reactions to the exi-
sting surrounding and urban framework.

78



79



Approaching the site from Kingelbergstrasse

Node between Kingelbergstrasse and Pestalozzistrasse

Approaching the site from Spitalstrasse
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Approaching the site from internal street of campus

Entrance to the site, crossing Pestalozzistrasse

Approaching the site from Vogesenstrasse
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“ basel science forum ”
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THE CROWN

TYPE FLOOR

SCIENCE FORUM
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Variety & Continuity 
The sense of  variety and complexity defining this 
elaborated and diversified system, derives from 
the attempt of  making it play a specific urban 
role within the city. The architectural ensemble is 
indeed generated by a clear urban gesture, which 
allows it to become a recognizable emblem with-
in the context. 
The organizational principle of  the system is de-
signed through the linear aggregation of  the 
buildings around a central fulcrum, which is 
then articulated according to the continuation of  
the inner campus path, creating a spatial sequen-
ce between of  different spaces, yet maintaining 
its identity. 
Typological superimposition is then used to 
integrate different components into a new 
formal type, the unitary character of  which is 
kept together by the ground-floor portico sys-
tem, which defines a unified structure. 

The four volumes defining the aggregation have 
then been manipulated according to the context, 
and according to the intention of  giving a specific 
identity to each of  them. The sense of  unity and 
continuity, counterposing the variations deriving 
not only from the different needs of  the numer-
ous users, but also from the diversified charac-
teristics of  the built surroundings, is optimized 
in different ways. Indeed, the overall project 
comprises a variety of  laboratory buildings, also 
hosting educational, research, administrative and 
public facilities of  related to the University of  
Basel, and hosting in particular the Departments 
of  Anatomy, Physics, SNI and Chemistry. The 
layout of  interior organization is designed ac-
cording to prescribed programs indicated by the 
University of  Basel, as explained in next chap-
ters, carrying out a process of  integrated design 
involving several disciplines. 

Roman Forum in Pompeii Linear aggregation around central fulcrum 

The type
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Research Center
Basel, Switzerland
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Santa Maria delle Grazie
Milan, Italy
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BASILICA 
PHYSICS & SNI

ANATOMYCHEMISTRYFACILITY TOWER
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Science Forum Cluster
Articulated System 

The gate of the forum towards the city centre of Basel 
is defined by the two most representative buildings: 
the Tower, defining a new urban landmark, and the 
Basilica (hosting the Physics and SNI departments), 
symbolically representing a sacral temple of science 
and knowledge which dominates the forum and virtu-
ally corresponds to Predigerkirche. Finally, the lower 
fabric corresponds to the palaces defining the borders 
and therefore the dimension of the open space, as in 
the traditional squares of the historical city centre.
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Roman Forum
Pompeii, Italy
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One of  the fundamental topics at the base of  the project is 
that of  the “Forum”.
The term “forum” was originally introduced in ancient Rome 
to refer to the “public place”: they represented the most 
important religious, political, economic, and educational cen-
tres of  Roman cities. 
Throughout history, the public forum served as the main vital 
hub for many cities, and similarly, the project for the Schäll-
emätteli University Campus is developed starting from the 
intention of  providing the city of  Basel with a vital “Forum 
of  Science”, able to represent a new reference point within 
the city, thanks to its capacity to create opportunities of  
interaction and exchange, and therefore, of  innovation.
Such forum would emulate many functions of  its Roman 
predecessor, allowing for dynamic environments, networ-
king and growth of  local communities.

The forum
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Linear Aggregation Around a Central Fulcrum
Roman Forum

Typological Superimposition

Physics & SNI

AnatomyChemistry

Facility Tower

94



The Forum did not simply host a broad variety 
of  social activities, yet it was itself  composed 
of  diverse architectural typologies concre-
tizing the dynamic cultural and economic 
networks of  Roman society.
It can be defined as an aggregation around 
a centre, in which the different components, 
referring to defined typological forms concei-
ved as elementary architectural structures, coe-
xist and interact. 
The variety of  elements involved in the com-
position increases its richness in terms of  ar-
chitectural typologies, functions provided, 
categories of  people involved: such approach 
favours the networking between people invol-
ved in different sectors to share competences, 
skill and ideas. 
Typological superimposition is also used to 
integrate different components or aspects into 
each elemental formal type, without losing the 
unitary character of  the structure defining the 
system.

Typological 
superimposition 

it is used to integrate different 
components into a formal type 
keeping the unitary character of  
the arcade system that defines the 
unified structure.The four volu-
mes have then been manipulated 
according to the context and to the 
intention of  giving a specific iden-

tity to each of  them. 

Type aggregation

95



“The peculiarity of  the typological thought is the ability to establish an acti-
ve relationship with the architecture of  the past, which going beyond pure 

contemplative admiration, allows us to grasp its relevance”

Carlos Martís Arís

Concept sketch
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The typological method can lead to generative 
and transformative processes: indeed, projects 
can start to be conceived as scenario of  con-
stant reinvention of  existing types. For instan-
ce, in typological aggregations it is very important 
to deal with the sense of  unity of  the com-
position, despite the variations. To bring the 
composition together, indeed, forums used to 

be unified by a continuous system of  colu-
mns: an architectural element strongly affecting 
the architectural language, but also affecting 
the management of  circulation. Such cha-
racteristics can be reinvented and updated to 
contemporary needs and modes of  expres-
sions, becoming a stimulating challenge and to-
pic of  research leading the project development.

Ground-floor plan
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The new Basel Science Forum, is conceived as 
a sequence of  public spaces representing a col-
lector  of  people, and a point of  encounter 
among different groups of  people: citizens, 
students, professors, researches, technicians, fir-
ms, start-ups and entrepreneurs.
Such intention is expressed by the space confi-

guration of  the open spaces, trying to join dif-
ferent contexts and scales, while giving unity 
to a series of  different “atmospheres”, each 
with a specific identity. It is meant to be such 
a rich and varied place that anyone can find 
its place, while being in close relation with the 
others. 

Early design sections in the context
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Portico System

Structural grid
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The sense of  unity is generated by the continuous por-
tico system linking the entire composition together and 
providing a common backdrop and language to each side 
of  the forum. 
The portico also represents in important threshold betwe-
en indoor and outdoor environments, where both people 
working or studying in the complex and other citizens can 
walk through to carry out several activities, possibly bum-
ping into each other and starting a conversation. 
The portico also become an important in the definition of  
the structural layout. Indeed, the system’s layout has been 
adjusted according to a regular grid with a main span of  
7.2 meters, with few variations, as this dimension was found 
out to be suitable for the design of  laboratory buildings. 
However, a further level of  constraint was given by the at-
tempt to combine the structural grid with the rhythm 
of  the portico, which had to be maintained unchanged 
throughout the entire composition, in order to give a sen-
se of  unity. The portico rhythm has then been set at a 
half  of  the structural rhythm, with a constant span of  
3,6m.  

The Portico
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First Floor Plan, +5.20 m

Second Floor Plan, +9.70 m
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The ground floor of  entire complex is kept public, forming 
a sort of  continuous common ground together with the 
open public space of  the Science Forum. Public fun-
ctions are mainly distributed in the ground floor, first-floor, 
and partially in second-floor and -1 basement levels. Especial-
ly, ground-floor and first-floor levels form together a sort of  
public podium, to which also the second-floor level can be 
integrated at some degree. Indeed, the second level is mainly 
dedicated to educational functions, therefore creating a first 
threshold between spaces open to the public and spaces for 
students or professors.
The portico system, which defines both the inner and the ou-
ter perimeter of  the buildings, emphasizes urban ground-level 
podium creates a transitional space and threshold in between 
the buildings of  the campus ad well as in between the residen-
tial area and the university.
The main features characterizing the podium are, indeed, 
the permeability of  its borders, entirely glazed at ground-
floor level, and set-back with respect to the upper floors due 
to the presence of  the portico system. Finally, the podium is 
characterized by its program, open to the public. 

The Podium
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The starting point of  the design idea for one of  
the volumes composing the university complex 
was the Basilica Typology, meant to be embod-
ied by the most representative building of  the 
campus. The building consists of  a six-story 
laboratory building located on the crossroads 
between Spitalstraße, the principal artery of  the 
campus, and Pestalozzistraße, and it hosts the 
new Physics and SNI departments. The longi-
tudinal facades of  the Basilica face on one side 
the Science Forum, and on the other side the 
south-east axis leading towards Basel St. Johann 
train station and Novartis Campus. 

The basilica
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Basilica Type
The basilica type plan, in its Christian confi-
guration, is taken as a reference due to the need 
to create a representative space, anticipated by 
a main urban facade, and characterized by a 
longitudinal tension along a central nave, 
which in case of  the University building leads 
to a monumental staircase, allowing the access 
to the upper floors. 
The Roman Basilica type, instead, is studied 
as a reference to design the main space of  the 
University building as a collector of  people, 
where one of  the longitudinal sides fac-
es the public space, as it was happening in 
the Roman forum. The Basilica plan we first 
took into consideration was that of  Basel 
Münster, with the intention of  re-creating a 
similar atmosphere to that of  the historical 
public spaces in the city, introducing elements 
of  continuity between the Roman Celtic city  
of  Basel and the contemporary European city.

Typological characteristics
The typological method involves generative 
and transformative processes as a design 
mechanism. With such method, the archi-
tectural form of  the campus building is ob-
tained by re-elaborating traditional typologies 
according to the new century technological 
and structural advancements. The overall con-
structive and morphological solution allows 
the combination of  different typologies, de-
riving by the multiple requirements that the 
building needs to satisfy, while maintaining a 
unique formal character. The typological su-
perimposition involves the Lichthof  Type 
and the Basilica Type. The first one takes 
into account the needs related to the use of  
the building (research labs), which is charac-
terized by several floors hosting wide standard 
laboratory units, while the Basilica Plan Type 
answers to the needs of  the ground floor lay-
out, in relationship with the public spaces. 

Physics Ground Floor Plan Basel Münster Cathedral
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A ACB B

Basel Münster Cathedral Project Ground Floor Plan Project Structural Configuration

• The two cores closed to the 
entrance and the solid walls 
of the transept in Basel Mün-
ster recall the 4 cores of the 
contemporary plan

• A system defined by four rows of 
structural colonnades divides 
the space into naves. The outer 
masonry walls correspond to 
the load-bearing structure.

• Four rows of structural col-
umns divide the space into naves. 
Reinforced concrete load-bear-
ing skeleton independent from 
the outer envelope. 

Structural Subystem

Christian Basilica - 1135 - Reinterpreted basilica type Abstraction of the system
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Basel Münster Cathedral
Layout plan

Physics Ground Floor Plan
Spatial organization

Structural Configuration
Access and Circulation System

• Main entrance on the short 
side of the building, which de-
fines the main facade and leads 
to the main nave. Secondary 
distribution connecting the main 
public space with the main street. 

• Longitudinal tension from 
the main entrance to the altar.  
primary distribution through 
the main nave, secondary dis-
tribution along the transept.

Distribution System

• The perimetral portico sys-
tem introduces a further level 
of complexity in the definition 
of an in-between spaces dis-
tribution route, related to the 
public space. 
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The lichthof type

Larkin Administration Building
F. Llyod Wright, 1903

Physics & SNI Department
Campus schällemätteli, 2020

Lichthof Type Plan Project Ground Floor Plan

• Considering the needs related to the use 
of the building (research labs), character-
ized by several floors and by standard lab 
units, the Basilica Plan Type of the ground 
floor is overlapped at the upper floors with 
the so called Lichthof Plan Type.

• The design of the cores is planned in such 
a way to create a balanced layout, exploi-
ting their location to create a series of “thre-
sholds” or “buffer zones” dividing the diffe-
rent functional areas pf the building.
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Functional distribution

Circulation 
Diagram

Program
Layout

Project Type Floor Plan Project Type Floor Plan

• The laboratory spaces and the office are-
as are designed in such a way to optimize 
the level of flexibility of the structural lay-
out, as well as the level continuity in the 
circulation, creating a better working en-
vironment. 

• The circulation path runs around the void
of the central courtyard, which represents 
a space of interaction, as well as the buffer 
zones around the cores. The remaining cir-
culation paths allow the functional move-
ment between lab units and desks spaces.

113



The structural system chosen is a homogeneous 
solution composed of  reinforced concrete colu-
mns and beams frame, supporting solid rein-
forced concrete slabs. The choice of concrete 
is related to the Swiss architectural tradition, 
where the use of  structural concrete is predo-
minant.
As anticipated, the structural grid is mainly 
based on a module of  7,2 meters, considered 
as optimal for hosting laboratory units, while 
the biggest span is given by a double module of  
14.4 meters. Structural columns, characterized 
a section of  60x60cm, carry the weight of  con-
tinuously supported beams, 60x100cm, which 
run longitudinally along the main dimension 

Structural layout
of  each volume, emphasizing the sense of  con-
tinuous movement along the “main naves”  of  
the buildings, once again re-creating the spatial 
experience of  Basilicas. The structural system had 
indeed been defined stating from the definition of  
the Basilica plan, and it has then been extended to 
the entire system, according to the constraints set 
by the continuous portico. 
The structural grid has then been adjusted in order 
to optimize the type floor design for lab units: wi-
thin the system it is also possible to identify some 
longitudinal columns associated with cavities me-
ant to host the shafts needed to feed the labs, while 
others are simply meant to underline the longitudi-
nal tension of  the layout.
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Structural Type Floor Plan, 
+18.70 m
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the program 
chemistry & tower
chemistry

19 research groups
20 double units

- main hall 

- teaching area
  Laboratory area
  Lecture Area
  Classrooms
  Computer Rooms

- meeting area

- faculty staff 
representativre office

6’500 m2

1’500 m2

1’500 m2

670 m2

450 m2

tower

common facilities
public gallery 

main hall 

education center

events area

student facilities

research library

start-ups and co-working

9'900 m2

575m2

425m2

400m2

2'100 m2

1'100 m2

1800 m2

+15.00

+15.00
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physics & SNI
anatomy
physics & SNI

24 Research units

- physics department

- SNI swiss nanoscience institute

- teaching area 
   Laboratory area
   Lecture area
   Classrooms
   Computer rooms

- animal station 
   (underground)

- meeting area

10’307 m2

7’073 m2

1’200 m2

1’800 m2

360 m2

anatomy

7 reseach groups
3 double units

special rooms

anatomy museum 

1000 m2

700 m2

800 m2

+15.00

+15.00

+15.00
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The department of  Physics of  the University 
of  Basel is a specialized international research 
centre in the fields of  nano and quantum phys-
ics, cosmology, and particle physics. Two main 
focus area in the fields of  modern physics are:

- nano and quantum physics
dealing with the structural research of  the nano-
metre-scale along with understanding and con-
trolling the process of  quantum phenomena.

- cosmology and particle physics
developing the physical evolution theory of  
the universe with the examination of  the mat-
ter and its fundamental particles.

These two interlocked fields underline the ba-
sic theory of  quantum physics through a rap-
id development that shapes the technologies 
of  the future in contribution to the scientific 
world view.

department of 
physics & SNI

The Swiss Nanoscience Institute is founded 
by the University of  Basel and Swiss Canton 
Aargau in 2006, and it is focused on inter-
disciplinary work and research topics related 
to Nanotechnology and Nanoscale Scienc-
es. The transformation of  knowledge and 
technology thanks to the contribution of  the 
public is a significant pillar of  SNI activities. 

The department of  Physics and SNI includes 
all laboratory space with workplaces as well as 
offices, seminar rooms and social rooms for 
research. Additionally, the building includes an-
imal station that serves for the further develop-
ment in the field of  science.

SNI  swiss nanoscience ınstitute

physics

physics & SNI  People
15 Professor
18 Lecturers
6   Administrative staff
5   Infrastructure and services

8  Emeriti
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19 research groups

experimental physics
 (10 single units)
- Quantum Atom Optic’s Lab
- Nano-Photonics Group
- Nanophononics Lab
- Quantum Coherence Lab

theoretical physics 
(6 single units)
- Quantum Optics Theory Group
- Condensed Matter Theory
- Computational Physics

- Quantum Sensing Lab

cosmology & particle physics  
(2 single units)
- Nuclear & Particle Physics 
- Particles & Cosmology

1000 m2 6 research laboratories
- Nano-mechanics & Nano-magnetism

- Quantum & Nanoelectronics Labs

- Nano Labs

700 m2

special rooms (underground)
- Laboratory area
- Data Analysis
- LAser Laboratory
- Mass spectrometer
- CCLS - X-Ray and NMR Labs

1’300 m2
460 m2

100 m2

240 m2

100 m2

400 m2

the program
physics & SNI

physics & SNI

24 Research units

physics 

SNI swiss nanoscience institute

teaching area 
   Laboratory area
   Lecture area
   Classrooms
   Computer rooms

animal station (underground)

meeting area

10’307 m2

7’073 m2

1’200 m2

1’800 m2

360 m2

physics SNI swiss nanoscience ınstitute

services & infrastructure
Nano Imaging Lab
LEcture Support
Administration
IT & Computer 
Physics Library
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+19.00

+19.00

+19.00
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+39.00

+23.00

+60.70

+73.00

+29.20

+5.20

--13.50

--9.00

+0.00
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+24.70
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The portion of  building (B) set at the crossro-
ads between St.Johanns-Ring and Spitalstraße is 
also meant to house the anatomy department 
and the anatomy museum open to the public. 
New anatomy laboratories designed concerning 
the new century technology to be able to ontain 
educational innovations and dissection resources.

institute of 
anatomy

institute of anatomy  People

1 Institute Director 

8 Professor

8 Researcher and lecturer

9 Postdoc

11 PHD student

2 Master Student

4 Administrative staff

3 Infrastructure and services

8 Laboratory technicians

3 technical employees

3 secretaries

3 preparators (section unit)

special rooms
Dissection Room
Main Auditorium - 230 seat
Lecture Hall - 56 seat

anatomy museum

700 m2

310 m2
310 m2
80 m2

 
800 m2

  7 research groups
- Research area (3 double units) 
- Cell Adhesion
- Cellular Neurophysiology
- Development Genetics
- Development Neurobiology
- Histology
- Histology Core Facility
- Makroanatomy/Musculoskeletal
- Neuronal Development and 
  Degeneration
- Sektion - Preparators 

1000 m2

anatomy department
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+15.00

+15.00

+15.00
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+5.20

+39.00

+23.00

+60.70

+0.00

-13.50
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+29.20

+0.00

+5.20

+9.70

--9.00

--13.50

+5.20

131



At the corner between Klingelbergstraße and 
St.Johanns-Ring, a five-story building is devoted to 
host the new Chemistry department. Part of  the vo-
lume stretches into a 60-meter high volume, named 
as Facility Tower, with which it shares, both functio-
nally and spatially, the first five storeys, as well as 
the basement for underground logistics. The fronts 
along this crossroad are mainly shaped by residen-
tial blocks characterized by a maximum height of  30 
meters, which influences the height of  the designed 
building, defined in continuity with the Anatomy 
department along St. Johanns Ring.

chemistry 
department

19 research groups
 20 double units

main hall 

teaching area
- Laboratory area
- Lecture Area
- Classrooms
- Computer Rooms

meeting area

faculty staff 
rappresentative office

chemistry

6’500 m2

1’500 m2

1’500 m2

670 m2

450 m2

8 research areas
- Inorganic Chemistry (IN)
- Organic Chemistry (ON)
- Physical Chemistry (PC)
- Synthesis & Catalysis (S&C)
- Nanomaterials (NM)
- Theoretical Chemistry (TC)
- Analytical Chemistry (AC)
- Biological Chemistry (BC)

network and collaborations

- Swiss Nanoscience Institute (SNI) 

- NCCR Molecular Systems Engineering

- C. and H. Dreyfus Foundation

chemistry department people

9     Professors & Privates Lecturers
23   Assistant lecturers
40   Postdocs
151   PHD students
13    Administrative staff
23   Infrastructure and services
11     Emeriti
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+15.00

+15.00
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+24.70+60.70

+5.20

+0.00

-13.50 -13.50

-9.00

+0.00

+5.20
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+29.20

+5.20
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At the interconnected corner among Klingel-
bergstraße, Pestalozzistraße and Metzerstraße, a 
fourteen-storey tower is located, hosting work-
spaces, a university library, multifunctional spa-
ces, offices for the university community as well 
as for start-ups, and further social spaces. 

The building is essentially a 14-storey tower, 
counting 11 floors above ground and 3 floors 
below ground, based on a “podium” created 
by the expansion of  the chemistry department 
building. Such base contains common spaces 
that allow for a deep connection and interaction 
between the facility tower and the department.

facility tower

Skyline Landmark
Facility Tower

Urban Approach, peripheral nodes and 
secondary public spaces

The facility tower is complementary to the exi-
sting skyline of  Basel Science District. The logic 
of  this volumetric unit is capable of  prefigu-
ring morphological structural ideas, establishing 
in synthetic way the relationship of  different 
aspects, while expressing the specific role played 
by each component. Strategical setbacks, in re-
sponse to the existing urban context, lead to the 
idea of  secondary intimate spaces and the impor-
tant nodes. Moreover, the tower brings together 
other emerging science technology enterprises 
present in the city, with consequent public realm 
benefits and integration within the context, intro-
ducing a new typology of  office space, as well as 
activating the surrounding public space.

common facilities

public gallery 
main hall 
education centre
events area

student facilities

research library

start-ups and co-working

3’500 m2

575m2

425m2

400m2

2'100 m2

1'100 m2

1800 m2

380 m2

Tower’s facilities
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+15.00

+15.00

+15.00
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+60.70

+24.70

+5.20

+32.20

+24.70

-13.50

-9.00

+0.00 +0.00
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+29.20

+5.20

+0.00

+0.00
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Skyline Landmark
Facility Tower
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Double-height
Public Library

Offices for
Start-ups

Administration
Offices

Multifunctional Hall

Verical Public Space

+45.70

+41.20

+36.70

+32.20

+23.20
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The last element of  the articulated system com-
posing the university complex is the tower.
The Economist tower designed by Alison 
& Peter Smithson in London was taken as 
a reference due to the idea of  creating a new 
cornerstone of  the city’s skyline, combined with 
a new public space. 
In order to achieve a similar result, the main 
elements of  the Economist’s final urban image, 
as well as the designers’ background guiding its 
design phase, are analysed as a case study. 

Alison & Peter Smithson
Beginning with a vocabulary of  stripped-down 
modernism, the pair was among the first to 
question and challenge modernist approaches to de-
sign and urban planning. Moreover, Alison and Peter 
Smithson also participated, in a large part, to 
the debates on Greek architecture taking place in the 
architectural cultural environment of  the mid-
1950s in England. In those years, the focus of  
English architects was directed to the creation 
of  a technique that could give the correct value 
to a building in its site and, at the same time, 
revalidate the site through the building. 

Typological Influences
Le Corbusier affected the knowledge of  the 
English architectural environment about Greek 
Architecture by focusing on two main aspects: 
the dynamic system that he discovered in the 
composition of  the Acropolis’ buildings, and 
the complete refinement of  the type, involving 
both mechanical and geometric aspects. Rex 
Martienssen was the first to reflect and write 
about these ideas: for the Smithsons, Martiens-
sen took the picturesque organization that Le 
Corbusier defined and systematized it. Indeed, 
he studied different examples of  Greek shrines, 
showing how the layout of  temples was based on 
the principles of  perception: such concept deeply 
influenced the design method developed by the 
English couple. 

Alison & Peter Smithson
20 January 1969 by Godfrey Argent 

modernist 
approach
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the influence of greek temples

“Our generation’s interest in Greek Architecture 
has come through the writings and work of Le 
Corbusier, who in his “Vers une Architecture” not 
only talks about machines for living in, but in the 
same breath about absolute architectural values 

as demonstrated in the Parthenon.”

the influence of gordon cullen

Gordon Cullen (1914-1994). Architect and urban plan-
ner. His book “Townscape” is a treatise on perceptual 
values in the city, in which he exposes his theory based 
on vision and position on a journey or itinerary. Cullen 
postulated that it is not necessary to study the elements 
that constitute a set but how they are interwoven.

walls within the walls

Peter Smithson illustrates the walks through images 
of each of the serial and emerging visions that occur 
along the way, in the form of almost frames. The pho-
tographs are part of the testimony of the non-accidental 
succession of events in a process of spatial manipulation 
that transforms meaningless events into situations of 
emotional intensity.

Peter Smithson, Without Rethoric
???

The Concise Townscape, Gordon Cullen, 1961

walls within the walls, ...?
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the economist
The project started by the intention of  the Lon-
don magazine to redevelop its buildings in order 
to expand its headquarter. The intervention also 
involved the neighbouring gentlemen’s club, 
which needed to restructure its facilities and 
build additional rooms.
The Economist Plaza is now considered a mile-
stone in the canon of  modern architecture, and 
it is defined by a complex divided into three in-
dependent buildings: 
The Economist Tower, counting 13 floors of  
offices and a residential upper storey.
The Bank Building, a 5-storey volume com-
prising two floors for offices, the bank hall, and 
businesses on the ground floor level. 
The Residential Block, including 7 floors 
accommodating the Boodle’s Club and apart-
ments at the upper floors.

The Economist, Alison & Peter Smithson, 1964

The Economist, Alison & Peter Smithson, 1964 The Economist, South facade elevation
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25 St. James Street, London
Dates: 1959- 1964 (built  1962 - 1964)
Ground Floor plan 
1  Economist Tower
2 Bank Building

3 Residential Tower
4 Boodle’s ClubThe Economist, Alison & Peter Smithson, 1964

The Economist, Alison & Peter Smithson, 1964, London

SMITHSON TOWER

Office Retail

BANK BUILDING

Office Retail

DENHAM BUILDING

Office Residential
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All buildings have a similar reinforced concrete 
structure composed of  flat slabs supported by 
T- shaped columns and steel beams.
The basic module of  the tower, as well as that of  
the bank building,  is 3.20 meters – correspond-
ing to the standard measure of  an office for two 
people-, while the basic unit defining the residen-
tial tower is half  of  it, which means 1.60 meters. 

The expression of  the structural system and the 
directness of  fair-face concrete were meant to 
convey meanings of  a new society.

Structure

The Economist, sructural organization

3,2x3,2x3,2 m
Bank building

3,2x3,2x3,2 m
Office building

1,6x1,6x3,2 m
Residential building

The Economist, Alison & Peter Smithson, 1964

The Economist, Alison & Peter Smithson, 1964
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The Economist, Exploaded view by Alvaro Simón Merin

BANK BUILDING 

Office Retail

SMITHSON TOWER

Office Retail
DENHAM BUILDING

Office Residential
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The material palette selected for the Economist 
Building reflects the taste of  the New Brutalism: 
the clearly defined structure is indeed expressed 
through the use of  rough-faced concrete ele-
ments, separated by large spans of  sheet-glass 
windows. The external skin of  the building is 
cladded in Portland Stone, a type of  sandstone 
rich in marine fossils and known as the “cock-
roach”. The porous material, with its grooves, 
creates peculiar textures and underlines the val-
ue of  buildings on site. Details such as windows 
and channel sections, are made of  stove-enam-
elled aluminium, while the plaza is paved with 
precast paving stones, made from Portland 
Stone aggregates.

The Economist Tower, facade view

The Economist Tower, facade view The Economist Tower, facade view

Façade
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The Economist Tower partial facade plan

The Economist Tower, partial facade section The Economist Tower, facade view
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Views of  integrated lighting system in corridors
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ABOVE DESK BOXLIGHTS

ABOVE DOORWAY BOXLIGHTS

A.MP.M

A.MP.M

DESIGN FOR ALLOWING NATURAL LIGHT PENETRATION AND INTEGRATED ARTIFICIAL LIGHTING SYSTEMS

DESIGN FOR ALLOWING NATURAL LIGHT PENETRATION IN PLAZA VIEW S OF INTEGRATED LIGHTING SYSTEM IN CORRIDORS

INTEGRATION CONDITION: HOW THE WALL MEETS THE FLOOR
ERICA HWAY: COMBINATION FLUORESCENT LIGHTING/SHELVING/VENTILATION SYSTEM

INTAKE
FLUORESCENT 
LIGHTING 
CHANNEL

REVERSIBLE 
STORAGE

CORRIDOR
OFFICE

Lighting and ventilation systems integration principles

Lighting and ventilation systems integration principles

Lighting and ventilation systems integration principles

Building systems are seamlessly integrated with 
the building design.  The mechanical chase for 
ventilation is placed within the columns, as a 
way to hide the system while effectively using 
the vertical nature of  the column to transfer air 
and water effectively.  
Interior furniture is also integrated with sys-
tems: for instance, desks contain air supplies 
that can be individually controlled, and that 
are supplied from the column HVAC system. 
Hot and cold-water pipes running through are 
also used to heat or cool the air.  This created a 
well-designed and comfortable interior environ-
ment, intended to improve workers’ conditions.
Likewise, the Smithsons also integrated lighting 
and air handling appliances into the furniture 
through the use of  movable bookshelves with 
“light vents”.

Technical Integrations
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The Economist
Technical System Integration
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The  journey
' '  The journey as  grammatical phrase 

in a visual conversation”
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The Acropolis

Acropolis is identified with the temple of the sanc-
tuary and the rest of the buildings with smaller 

temples organized according to sacral temple.

800-490  BC
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The Economist Basel Science Forum 

As in Greek sacral places, 
temples were not built as 
isolated objects but as parts 
of a dynamic urban environ-
ment. 

Focusing on the urban ges-
ture of the building, the ar-
ticulated system becomes a 
recognizable emblem in the 
context

Alison & Peter Smithson, 1959-1964

Role in the urban landscape
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Basel Science ForumThe Economist 

The different dimensions of 
each plan configurations sug-
gest a form of coordination 
that is based on continuous 
arcade system around central 
fulcrum.

The traditional hierarchy in 
central composition is em-
phasized through the organ-
ization of buildings around 
the base-podium.

Alison & Peter Smithson, 1959-1964

With geometry towards coherency

161



The Economist Basel Science Forum 

The four volumes have been 
manipulated according to the 
context and to the intention 
of giving a specific identity to 
each of them.

The complex is divided into 
three independent buildings 
and each volume has different 
heights and house completely 
different functions.

Alison & Peter Smithson, 1959-1964

Spatial Organization

SMITHSON TOWER

Office Retail

BANK BUILDING

Office Retail

DENHAM BUILDING

Office Residential
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Basel Science ForumThe Economist 

The repeated involuntary 
vision derived from walking 
or moving near buildings 
provoke the familiarization 
of the viewer through spatial 
intimate space in between. 

Given the architects’ prior 
knowledge the influences 
we can venture the hypothe-
sis that the Smithsons had a 
visual tool for spatial organi-
zation on the table during the 
evolution and development of 
The Economist project

Alison & Peter Smithson, 1959-1964

First direct view
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The Gap

The Economist Basel Science Forum 

The four volumes have been 
manipulated according to the 
context and to the intention 
of giving a specific identity to 
each of them.

The complex is divided into 
three independent buildings 
and each volume has different 
heights and house completely 
different functions.

Alison & Peter Smithson, 1959-1964 Alison & Peter Smithson, 1959-1964
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PLAZA LEVEL FLOOR PLAN HIGHLIGHTING CIRCULATION ZONES
1/16” = 1’-0”

PLAZA ENTRY FROM ST. JAMES’S ST.
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The Podium

Basel Science ForumThe Economist 

The urban podium contains 
all the elements of the group, 
it is the base that unifies the 
set and that generates the 
system which supplies for-
mal dimensions and the idea 
of unity

The author proposes the cre-
ation of an elevated plane 
that is a common substrate 
for buildings, a platform, 
containing all the elements 
of the group.

Alison & Peter Smithson, 1959-1964
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“ façades design”
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An urban contribition

The starting point for the composition of  the 
elevations, defining the architectural language 
of  the ensemble, is represented by the concept 
of  “civic architecture”. 
The attempt was to design, with a contempo-
rary language, an architecture able to integrate 
with the existing city and to resist in time; a 
contribution to the “urban stage” of  Basel ca-
pable of  transforming the city while respecting 
traditional architectural canons.

Considering the functional program of  the 
University complex, mainly hosting laborato-
ries, offices and classrooms, the need for gla-
zed façades able to enlighten the deep interior 
spaces with natural light appeared mandatory. 
Therefore, the challenge was to design a cur-
tain-wall facade enriched by the compositional 
elements characterizing traditional examples of  
“civic architecture”

Finally, the composition of  the façades was gui-
ded by the intention to give an identity to its 
different levels, conceiving a tripartition sche-
me that includes the urban podium, the main 
upper body of  the building, and the crowning. 
The idea of  completing the design with an 
iconic crowing unifying the entire system 
underlines the strong urban role that the Uni-
versity Campus intends to cover, becoming a 
recognizable point of  reference within the city. 
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La Serenissima
Park Associati, Milan

Office Building in Corso Europa
Vico Magistretti, Milan

Façades Impressions...
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Lavazza Headquarter
Cino Zucchi, Turin

Beecroft Building
Hawkins\Brown Architects, Oxford
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Façade tripartition

The longitudinal façade of  the Basilica buil-
ding, defining the street front along Spitalstras-
se, represented the most challenging elevation 
of  the complex due to its strong urban value: 
the façade would indeed contribute to the de-
finition of  the streetscape along one of  the 
main arteries of  the city, leading from the 
centre of  Basel towards St Johann’s train station.

The design of  the elevation was influenced by 
the distinction between the public podium, 
characterized by an almost entirely glazed faca-
de, permeable towards the urban space even if  
screened by colonnades, and the upper levels. 
However, the will to guarantee a sense of  con-
tinuity, able to keep the composition together, 
became one of  the main criteria guiding design 
choices. The solution chosen consisted in the 
act of  underlining the presence, location 
and dimensions of  the structural frame 
supporting the building, which was inspired by 
the typical compositional forms characteri-
zing traditional examples of  civic architectu-
re, with particular attention to the concept of  
“speaking architecture”: an architecture able 
to express its own function or identity. Shading 
devices such as aluminium fins and shutters 
have then been used as further elements of  the 
composition, in coherence with the needs 
of  the interior spaces. 

North-east Evelation
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Modularity & Variety

The solution reached for the longitudinal façade  
of  the Basilica building set the main rules fol-
lowed for the design of  the other façades in 
the attempt of characterizing each volume 
with a different façade composition, obtai-
ned by arranging in different combination 
a limited series of  elements: spandrel panels, 
aluminium fins, shutters and extruded profiles.

In particular, each column would be characte-
rized by a unique main facade when approa-
ched from what can be defined as the Forum’s 
“entrance gate”, fronting Pestalozzistrasse. 

A certain degree of  diversification is then 
introduced while playing with basic mo-
dules obtained from a limited set of  com-
ponents preserving the common identity 
of  the composition. The richness of  possi-
ble combinations was collected in the so-called 
“abacus of  façades”, calibrated in relationship 
with the specific context. 

South-east Evelation

176



177



178

Physics Building
Main Façade - Pestalozzistrasse

Physics Building
Longitudinal Façade - Spitalstrasse



Abacus of façades
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Anatomy Building
Main Façade - Science Forum

Chemistry Building
Street Façade - Klingelbergstrasse



180



181



Façades’ 
language

Structural 
skeleton

Forum’s 
portico 

Main layers
Systems’ Stratification

182



Structural integration

As mentioned, the structural system chosen is 
a homogeneous solution composed of  reinfor-
ced concrete columns and beams defining a 
skeleton frame and supporting solid reinfor-
ced concrete slabs. 
The structural issue is then strongly integra-
ted with the design of  both the public space 
of  the forum at ground level, and of  the archi-
tectural language of  the project.

The structural frame, in coherence with the 
continuous forum portico, establishes the sca-
le and dimension of  the public space, but 
also that of  the curtain-wall façades, stren-
gthening the sense of  continuity and identi-

ty of  the University campus which, despite 
being formed by a compound of  different vo-
lumes, clearly presents itself  as a coherent and 
unified system.
The choice of  a post and beam system is first-
ly dictated by the will to integrate portico and 
structure, while the choice of  using only main 
beams that are continuously supported along 
the main naves is guided by the will to create 
a specific spatial experience of  the inner space. 
Furthermore, the decision of  arranging the 
continuous beam in such a way to run along 
the entire perimeter of  the complex affects 
the design of  the facade, influencing the ratio 
between opaque and transparent surfaces.
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The structural dimensioning of  particular-
ly stressed elements, belonging to the Physics 
building, which represented the portion of  the 
complex analysed in greater detail, determined 
the dimensioning of  the facades’ components.  
Therefore, starting from the dimensioning and 
detailing of  the largest slab of  the structural 
system, further calculations were carried out to 

Slab Design - Load analysis
Laboratory Type Floor

Structural dimensioning

DEAD LOADS:
1_Epoxy resin coating
2_Cement screed with 
  inserted under floor heating 
3_Sound-thermal rock-wool 
  insulation (RW rigid slabs) 
4_Solid concrete slab 
_Total gk

LIVE LOADS:
_Laboratory Building 
_Total qk

LOAD COMBINATION:
_w =1,35 gk + 1,5qk

negligible

0,286 kN/m2

0,470 kN/m2

9,000 kN/m2

9,760 kN/m2

4,000 kN/m2

4,000 kN/m2

19,20 kN/m2

R T U V X Z

B A
C

D
E

+23.20

+18.70

360

4500
3100

1000

360
1000

design, at a preliminary level, also the dimension 
of  structural beams and columns.
For what concerns columns, two main typolo-
gies have been designed: the standard squared 
columns characterized by a 60x60cm area, and 
the longitudinal columns associated with the 
shafts dedicated to systems. 

SYSTEM ENVELOPES : SCALE 1/20
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Facade Envelope Plan
1   XPS Insulation  100 mm
2   Horizontal mullion
3   XPS Insulation 120 mm
4   Opaque spandrel panel
5   Aluminium composite panel 60 mm
6   Vertical aluminium profile 300*200 mm
7   Horizontal aluminium profile 200*150 mm
8   Aluminium shading panels 50 mm
9   Aluminium plate 6 mm
10  Gravity bracket
11  RC Coloumn 600*600 mm
12  XPS Insulation 100 mm
      (applied with Forsafoam XPS glue)
13  Base coat 10mm
14  Reinforcing mesh
15  Base coat 10 mm
16  Stucco (primer and finish) 10 mm

Facade Envelope Envelope 
1  2 component epoxy resin coating
2   Cement screed with inserted underfloor heating 
80mm
3   Impact sound thermal insulation 40mm
4   Reinforced concrete slab 330 mm
5   Precast RC beam 600*1000 mm
6   Support bracket
7   XPS Insulation 100 mm
8    Alucoband aluminium sandwich panel 
      0,5 mm aluminium , Mineral filled core
       with polymer adhesives
9    XPS Insulation 60 mm 2 layer
     (applied with Forsafoam XPS glue) 
10  Base coat 10mm
11  Reinforcing mesh
12  Base coat 10 mm
13 Stucco (primer and finish) 10 mm
14  Horizontal aluminium profile 200*150 mm
15  Vertical aluminium profile 300*200 mm
16  Alucoband aluminium composite panel 
      0,5 mm aluminium , Mineral filled core
       with polymer adhesives
17  Opaque spandrel panel
18  XPS Insulation 120 mm
19  Horizontal mullion
20  XPS Insulation  100 mm

Floor Envelope 
1  2 component epoxy resin coating
2   Cement screed with inserted underfloor heating 
80mm
3   Impact sound thermal insulation 40mm
4   Reinforced concrete slab 330 mm
5   Precast RC beam 600*1000 mm
6   XPS Insulation 100 mm
     (applied with Forsafoam XPS glue) 
7   Base coat 10mm
8   Reinforcing mesh
9   Base coat 10 mm
10  Stucco (primer and finish) 10 mm
11  Suspended ceiling 600*600 mm
12  Aluminium shading panels 50 mm
13  Horizontal aluminium profile 200*150 mm
14  Vertical aluminium profile 300*200 mm

Green Roof Envelope
1    RC slab 330 mm
2    Splast primer 1 mm
3    Preflex - Elastomer bitumen membrane 4 mm
4    Rock mineral wool insulation 120 mm
5    Water proofing membrane 4 mm
6    Root barrier 1 mm
7    Drainage Layer 7 mm
8    Filter Layer 1.1 mm 
9    Growing sobstrate 100 mm
10   Vernier suspension
11   Drilling screw
12   L angle
13   Post cap profile
14   Ceiling panel
15   Partition connection profile

SCHÜCO FACADE
UCC 65 SG

TECHNICAL INFORMATION
U value of frame : 2,2 W/(m2K)
Material : ALuminium
Max height: 3600 mm
Max. width 2700 mm
Max weight: 250 kg
Max. glass thickness : 36 mm
EPD Recycable 

ACG GLASS THERMOBEL
ADVANCED 0.8

TECHNICAL INFORMATION
Ug value of glass : 0.8 W/m²K
Free Solar Heat : 50%
Light Transmission: 72%
Global warming potential
Total A1-A3 Production:  
3.92E+01 kg CO2 eq/FU
Total life cycle
4.37E+01 kg CO2 eq/FU
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Structural layers

Type floor grid

Vertical structure

Horizotal structure

Structural slabs

Basilica - Physics Building
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Slab Design - Detailing main sections

SLAB AT SUPPORTS:
hslab = 330mm
dslab = 300mm 
bslab = 1000mm
Concrete cover = 22mm  
φ/2=8mm
fck = 25 Nmm2 (C25/30)
Mmax, at support= 212,5 kNm  

1_ Bending Reinforcement: K=0,094
    with Kbal=0,167
    K < Kbal  VERIFIED
2_ Level arm: z=273mm
3_ Reinforcement Area: As=1780 mm2/m
4_ Reinforcement Ratio: ρ=0,60%

Tension Reinforcement 
As/Arebars = 9 φ 16 = 1809 mm2 every 10cm

SLAB AT SPAN:
hslab = 330mm
dslab = 300mm 
bslab = 1000mm
Concrete cover = 24mm  
φ/2=6mm
fck = 25 Nmm2 (C25/30)
Mmax, at span= 107,6 kNm  

1_ Bending Reinforcement: K=0,048
    with Kbal=0,167
    K < Kbal  VERIFIED
2_ Level arm: z=288mm
3_ Reinforcement Area: As=858,9 mm2/m
4_ Reinforcement Ratio: ρ=0,29%

Tension Reinforcement 
As/Arebars = 9 φ 12 = 904 mm2 every 10cm

DETAIL A: slab at support DETAIL C: beam at span DETAIL C: beam at support

DETAIL B: slab at span
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DETAIL A: slab at support DETAIL C: beam at span DETAIL C: beam at support

DETAIL B: slab at span
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DETAIL A: slab at support DETAIL C: beam at span DETAIL C: beam at support

DETAIL B: slab at span
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EId[m]:

874.9

-91.4

M [kN]:

107.6

-212.5

V[kN]:

97.9

-110.9
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Beam Design - Detailing main sections

BEAM AT SUPPORTS:
hbeam = 1000mm
dbeam = 885mm 
bbeam = 600mm
Concrete cover = 50mm  
φ/2=20mm
fck = 40 Nmm2 (C40/50)
Mmax, at support= 3400 kNm  

1_ Bending Reinforcement: K=0,181
    with Kbal=0,167
    K < Kbal  NOT VERIFIED
      DOUBLE REINFORCEMENT NEEDED
2_ Reinforcement 
     Compression steel area: As1=718 mm2
       with d1=50 mm and zbal=725,7 mm
     Tension steel area: As=10662 mm2

3_ Reinforcement Ratio: 
     Compression reinforcement ratio: ρ=0,14%
      with 0,13%<ρ< 4% VERIFIED
     Tension reinforcement ratio: ρ=2,01%
     with 0,13%<ρ< 4% VERIFIED
4_ Tension Reinforcement  = 14 φ 32  
     arranged  in 2 rows with 50mm of  spacing in 
     between them
5_ Compression Reinforcement  = 2 φ 32  

BEAM AT SPAN:
hbeam = 1000mm
dbeam = 950mm 
bbeam = 600mm
Concrete cover = 34mm  
φ/2=16mm
fck = 40 Nmm2 (C40/50)
Mmax, at support= 3400 kNm  

1_ Bending Reinforcement: K=0,078
    with Kbal=0,167
    K < Kbal  VERIFIED
2_ Level arm: z= 883,5 mm
3_ Reinforcement Area: As=4423,37 mm2/m
4_ Reinforcement Ratio: ρ=0,78%
     with 0,13%<ρ< 4% VERIFIED
5_Tension Reinforcement 
    As/Arebars = 6 φ 32 bars
6_Compression Reinforcement 
   As,min = 2 φ 32 bars (0,13% Ratio)

DETAIL A: slab at support DETAIL C: beam at span DETAIL C: beam at support

DETAIL B: slab at span
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DETAIL A: slab at support DETAIL C: beam at span DETAIL C: beam at support

DETAIL B: slab at span
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DETAIL A: slab at support DETAIL C: beam at span DETAIL C: beam at support

DETAIL B: slab at span
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22ϕ32

8ϕ32

DETAIL D: shaft columnNormal Force: 
shaft column

Normal Force: 
perimeter column

DETAIL E: standard column

N8 934 kN

N7 1.869 kN

N6 2.803 kN

N5 3.738 kN

N4 4.672 kN

N3 5.607 kN

N2 6.541 kN

N1 7.476 kN

N0 8.410 kN

N8 2.142 kN

N7 4.284 kN

N6 6.426 kN

N5 8.569 kN

N4 10.711 kN

N3 12.835 kN

N2 14.995 kN

N1 17.137 kN

N0 19.279 kN
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DETAIL D: shaft columnNormal Force: 
shaft column

Normal Force: 
perimeter column

DETAIL E: standard column

N8 934 kN

N7 1.869 kN

N6 2.803 kN

N5 3.738 kN

N4 4.672 kN

N3 5.607 kN

N2 6.541 kN

N1 7.476 kN

N0 8.410 kN

N8 2.142 kN

N7 4.284 kN

N6 6.426 kN

N5 8.569 kN

N4 10.711 kN

N3 12.835 kN

N2 14.995 kN

N1 17.137 kN

N0 19.279 kN
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Normal Force
standard columns

Normal Force
shaft columns
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Column Design - Detailing main sections

SHAFT COLUMN
1_ Load analysis
Ainfluence = 97200mm2

wk = 18,15 kN/m2

Narea load, from slab = 1764 kN  
Nbeam = 219 kN  
Ncolumn self-weight = 159,2865 kN  
Nper each floor = 2142 kN
n°floor = 9
Ntot = 19279 kN

2_ Section verification
hcolumn, cross section=1,90 m
bcolumn, cross section=0,60 m
Acolumn, cross section=1,14 m2

Hcolumn, floor height =4,14 m
fcd = 28,3 MPa
fck = 50 MPa= 50 Nmm2 (C50/50)
Arequired= Ntot/0,85fcd = 800533 mm2  
with 0,85= moment coefficient
if  bcolumn=0,60 m then hcolumn ≥ 1,334 m
VERIFIED SINCE  hcolumn, cross section=1,90 m

_Reinforcement design
As,column = 1,5 % of  Acolumn, cross section
As, column= 17100 mm2

Acolumn, cross section=1,14 m2

As/Arebars = 22 φ 32 bars

STANDARD COLUMN
1_ Load analysis
Ainfluence = 40680mm2

wk = 18,15 kN/m2

Narea load, from slab = 738 kN  
Nbeam = 146 kN  
Ncolumn self-weight = 50,301 kN  
Nper each floor = 934 kN
n°floor = 9
Ntot = 8410 kN

2_ Section verification
hcolumn, cross section=0,60 m
bcolumn, cross section=0,60 m
Acolumn, cross section=0,36 m2

Hcolumn, floor height =4,14 m
fcd = 28,3 MPa
fck = 50 MPa= 50 Nmm2 (C50/50)
Arequired= Ntot/0,85fcd = 349204 mm2  
with 0,85= moment coefficient
if  bcolumn=0,60 m then hcolumn ≥ 0,582 m
VERIFIED SINCE  hcolumn, cross section=0,6 m

_Reinforcement design
As,column = 1,5 % of  Acolumn, cross section
As, column= 5400 mm2

Acolumn, cross section=0,36 m2

As/Arebars = 8 φ 32 bars

22ϕ32

8ϕ32

DETAIL D: shaft columnNormal Force: 
shaft column

Normal Force: 
perimeter column

DETAIL E: standard column
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+29.20

+18.70

+14.20

+9.70

+5.20

+0.00

+28.40

+27.70

+23.20

Physics building: detailed section, elevation and plan

192



The integration between structural and archi-
tectural design deeply influences the design 
of  façades.  

The basic facade module is based on the 
main span defining the structural grid, which 
is 7.2 meters wide: each cellular unit of  the 
curtain-wall system is designed in between the 
structural columns and in between the floor 
slabs, marking the presence of  structural ele-
ments on the facade.

By means of  an envelope cladding the structural 
frame of  the building, the floor levels are co-
vered with spandrel panels corresponding 
to the height of  the structural beam and 
slab beneath.  Similarly, opaque composite pa-
nels underline the dimension of  the vertical 
structural elements, balancing the combina-
tion of  vertical and horizontal elements. 

A second layer or aluminium profiles is then 
adopted to enrich the composition, but also 
to allow the fixing of  shading elements such 
as aluminium shatters and fins, while acting as 
shading devices themselves. Shading elemen-
ts are then arranged in different combinations 
in order to create a sense of  movement. 
The different design and density of  shading ele-
ments is also used to differentiate once again the 
crowning of  the buildings.
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Skin & Bones

Physics building: detailed section zoom-in
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The detailing of  the envelope proceeded in 
parallel with the detailing of  structural ele-
ments, as well as with the selection of  specific 
products present on the market. 

After a long exploration of  the different tech-
nological solutions available for glazed façades, 
the one that resulted as more coherent with the 
typological evolution of  the building was a uni-
tised curtain-wall system applied as a clad-
ding to the structural frame.

The exploitation of  technical innovations al-
lowed the design of  a highly customized and 
modular curtain wall system, unique despite 
being composed of  existing products, which 
guarantees its feasibility. 

Each cellular unit is anchored to the rein-
forced concrete slabs by means of  vertical 
mullions, designed in such a way to support, in 
turn, the extruded profiles enriching the com-
position. 

Schüco Façade UCC 65 SG is a flexible and 
powerful modular system for unitised façades, 
for which all other componentscan be tailored 
perfectly to the façade, on an individual project 
basis. On the inside, its design is that of  a unitised 
façade with narrow face widths of  only 65 mm.

Envelope detailing
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SYSTEM ENVELOPES : SCALE 1/20

LIFE SCIENCE
C A M P U S 20CEREN BINGÖL - 913881

BEATRICE TOSINI - 918341
POLITECNICO DI MILANO - SCHOOL OF ARCHITECTURE URBAN PLANNING AND CONSTRUCTION ENGINEERING 
FRANCESCA. BATTISTI | GRIGOR ANGJELIU | LAVINIA CHIARA TAGLIABUE | FRANCESCO ROMANO | GIOVANNI DOTELLI 

B U I L D I N G 
ARCHITECTURE

2019 -2010
ACADEMIC YEAR
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Facade Envelope Plan
1   XPS Insulation  100 mm
2   Horizontal mullion
3   XPS Insulation 120 mm
4   Opaque spandrel panel
5   Aluminium composite panel 60 mm
6   Vertical aluminium profile 300*200 mm
7   Horizontal aluminium profile 200*150 mm
8   Aluminium shading panels 50 mm
9   Aluminium plate 6 mm
10  Gravity bracket
11  RC Coloumn 600*600 mm
12  XPS Insulation 100 mm
      (applied with Forsafoam XPS glue)
13  Base coat 10mm
14  Reinforcing mesh
15  Base coat 10 mm
16  Stucco (primer and finish) 10 mm

Facade Envelope Envelope 
1  2 component epoxy resin coating
2   Cement screed with inserted underfloor heating 
80mm
3   Impact sound thermal insulation 40mm
4   Reinforced concrete slab 330 mm
5   Precast RC beam 600*1000 mm
6   Support bracket
7   XPS Insulation 100 mm
8    Alucoband aluminium sandwich panel 
      0,5 mm aluminium , Mineral filled core
       with polymer adhesives
9    XPS Insulation 60 mm 2 layer
     (applied with Forsafoam XPS glue) 
10  Base coat 10mm
11  Reinforcing mesh
12  Base coat 10 mm
13 Stucco (primer and finish) 10 mm
14  Horizontal aluminium profile 200*150 mm
15  Vertical aluminium profile 300*200 mm
16  Alucoband aluminium composite panel 
      0,5 mm aluminium , Mineral filled core
       with polymer adhesives
17  Opaque spandrel panel
18  XPS Insulation 120 mm
19  Horizontal mullion
20  XPS Insulation  100 mm

Floor Envelope 
1  2 component epoxy resin coating
2   Cement screed with inserted underfloor heating 
80mm
3   Impact sound thermal insulation 40mm
4   Reinforced concrete slab 330 mm
5   Precast RC beam 600*1000 mm
6   XPS Insulation 100 mm
     (applied with Forsafoam XPS glue) 
7   Base coat 10mm
8   Reinforcing mesh
9   Base coat 10 mm
10  Stucco (primer and finish) 10 mm
11  Suspended ceiling 600*600 mm
12  Aluminium shading panels 50 mm
13  Horizontal aluminium profile 200*150 mm
14  Vertical aluminium profile 300*200 mm

Green Roof Envelope
1    RC slab 330 mm
2    Splast primer 1 mm
3    Preflex - Elastomer bitumen membrane 4 mm
4    Rock mineral wool insulation 120 mm
5    Water proofing membrane 4 mm
6    Root barrier 1 mm
7    Drainage Layer 7 mm
8    Filter Layer 1.1 mm 
9    Growing sobstrate 100 mm
10   Vernier suspension
11   Drilling screw
12   L angle
13   Post cap profile
14   Ceiling panel
15   Partition connection profile

SCHÜCO FACADE
UCC 65 SG

TECHNICAL INFORMATION
U value of frame : 2,2 W/(m2K)
Material : ALuminium
Max height: 3600 mm
Max. width 2700 mm
Max weight: 250 kg
Max. glass thickness : 36 mm
EPD Recycable 

ACG GLASS THERMOBEL
ADVANCED 0.8

TECHNICAL INFORMATION
Ug value of glass : 0.8 W/m²K
Free Solar Heat : 50%
Light Transmission: 72%
Global warming potential
Total A1-A3 Production:  
3.92E+01 kg CO2 eq/FU
Total life cycle
4.37E+01 kg CO2 eq/FU
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Detail A

Detail B

DETAIL A - Green Roof Envelope

1    RC slab 330 mm
2    Splast primer 1 mm
3    Preflex - Elastomer bitumen membrane 4 mm
4    Rock mineral wool insulation 120 mm
5    Water proofing membrane 4 mm
6    Root barrier 1 mm
7    Drainage Layer 7 mm
8    Filter Layer 1.1 mm 
9    Growing sobstrate 100 mm
10   Vernier suspension
11   Drilling screw
12   Ceiling wall angle 19*24*4 mm
13   Post cap profile
14   Ceiling panel
15   Partition connection profile

DETAIL B - Floor Envelope 

1  2 component epoxy resin coating
2   Cement screed 80mm
3   Impact sound thermal insulation 40mm
4   Reinforced concrete slab 330 mm
5   Precast RC beam 600*1000 mm
6   XPS Insulation 100 mm
     (applied with Forsafoam XPS glue) 
7   Base coat 10mm
8   Reinforcing mesh
9   Base coat 10 mm
10  Stucco (primer and finish) 10 mm
11  Drilling screw
12  Ceiling wall angle 19*24*4 mm
13  ACG glass 28 mm
14  Horizontal mullion
15  Spandrel panel
16  Horizontal aluminium plate 6 mm
17  Horizontal aluminium profile 200*150 mm
18  Vertical aluminium profile 300*200 mm
19  Aluminium shading panel 5 mm
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For what concerns the choice of  a glass type, 
compatible to the Schüco façade system, the 
energy performance, and the contribution to 
the sustainability of  the building level of  the 
project represented decisive criteria.
Thermobel Advanced 0.8 is a double glazing 
providing an extremely high level of  thermal 
insulation. It combines the exceptional insula-
tion performance of  a standard triple insulating 
glazing (U value of  0.8 W/m²K) with the in-
stallation benefits of  double glazing (compact 
thickness, lightweight). This is achieved by ha-
ving a specific composition of  low-e coatings 
combined with a thermal gas-filled spacer. Light 
transmission is maximised (LT= 72%) and the 
solar factor permits maximum use of  free solar 
heat (SF = 50%). 

Another important component in the design of  
the envelope is then represented by the panels 
defining the opaque portions of  the curtainwall. 
Isosta International VECOSTA Panels are 
infill elements that can be used to create a uni-
fied look between the opaque sections and the 
vision areas of  the façade.
One of  the main reasons leading to the choice 
of  a “cladding” curtainwall, was represented by 
the intention to insulate the structural ele-
ments, improving their thermal performance. 
Beams and columns are indeed cased in a 
layer of  XPS thermal insulation, applied by 
means of  an adhesive for bonding insulation 
panels (Forsafoam XPS glue).
Finally, the XPS panels are internally finished 
with a layer of  sand-colour stucco, applied on 
a base coat of  Termoflex Adhesive Mortar 
specific for XPS.

TECHNICAL INFO

Ug value of glass : 0.8 W/m²K

Free Solar Heat : 50%

Light Transmission: 72%

Min glass thickness: 20-22mm

Materials: Glass pane, Argon

Aluminium spaces, Zeolite 

Dessicant, Polysobutylene 

sealant, Silicone Sealant

TECHNICAL INFO

Thermal insulation according

to IT249 standards

Materials: Aluminium 

composite facing

XPS Insulation

Optional Plasterboard

Aluminum frame

Steel or aluminum facing

TECHNICAL INFO

Uf value: 2,2 W/(m2K)

Material: Aluminuim

Max height: 3600mm

Max width: 2700mm

Max weight: 250 kg

Max glass: 36mm

EPD Recyclable
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Detail C

Detail AA’

DETAIL C - Facade Envelope Envelope 

1  2 component epoxy resin coating
2   Cement screed 80mm
3   Impact sound thermal insulation 40mm
4   Reinforced concrete slab 330 mm
5   Precast RC beam 600*1000 mm
6   Support bracket
7   XPS Insulation 100 mm
8    Alucoband aluminium sandwich panel 
      0,5 mm aluminium , Mineral filled core
       with polymer adhesives
9    XPS Insulation 60 mm 2 layer
     (applied with Forsafoam XPS glue) 
10  Base coat 10mm
11  Reinforcing mesh
12  Base coat 10 mm
13 Stucco (primer and finish) 10 mm
14  Horizontal aluminium profile 200*150 mm
15  Vertical aluminium profile 300*200 mm
16  Alucoband aluminium composite panel 
      0,5 mm aluminium , Mineral filled core
       with polymer adhesives
17  Opaque spandrel panel
18  XPS Insulation 120 mm
19  Horizontal mullion
20  XPS Insulation  100 mm

DETAIL A-A - Facade Envelope Plan

1   XPS Insulation  100 mm
2   Horizontal mullion
3   XPS Insulation 120 mm
4   Opaque spandrel panel
5   Aluminium composite panel 60 mm
6   Vertical aluminium profile 300*200 mm
7   Horizontal aluminium profile 200*150 mm
8   Aluminium shading panel 5 mm
9   Aluminium plate 6 mm
10  Gravity bracket
11  RC Coloumn 600*600 mm
12  XPS Insulation 100 mm
      (applied with Forsafoam XPS glue)
13  Base coat 10mm
14  Reinforcing mesh
15  Base coat 10 mm
16  Stucco (primer and finish) 10 mm
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Façade explosion

Aluminium 
Shading  
Panel 3mm

Horizontal 
Aluminium 
Plate 3mm

Aluminium 
Vertical Profile 
300*200mm

Unitised System 
Aluminium Frame

Horizontal 
Aluminium 
Plate 3mm

Horizontal 
Aluminium 
Profile 
200*150mm
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Façade detail

12
11

10
9

8
7

6

5

4

3

2

1

16

14

13

01- Aluminium shading 
      panel 5 mm
02-  Vertical aluminium profile 
        300*200 mm
03- ACG glass 28 mm
04-  Spandrel panel
05- Horizontal mullion
06- XPS Insulation 120 mm
07- RC Column 600*600 mm
08- XPS Insulation 100 mm
      (applied with Forsafoam XPS glue) 
09- Base coat 10mm
10- Reinforcing mesh
11- Base coat 10 mm
12- Stucco (primer and finish) 10 mm
13- Double component of 
       epoxy resin coating
14- Cement screed 80mm
15- Impact sound thermal 
       insulation 40mm
16- Reinforced concrete slab 330 mm

15

199



Double-faced façade

The two-fold character of  the building enve-
lope underlines the fundamental role played by 
the façade in the creation of  a peculiar atmo-
spheres both in the interior and exterior spaces.
Interiors are characterized by the strong senso-
rial impressions generated by the sand-colour 
stucco used to paint the inner face of  the buil-
ding skin, but also by the chromatic finishing 

of  the aluminium profiles. In fact, the reali-
zation of  customized superficial metallic fi-
nishing allow to obtain a unique aesthetic cha-
racterization. The alternation of  different rust, 
bronze and copper colours defines, instead, the 
mood of  the exteriors, enriched by a compo-
sition of  different powder-painted extruded 
profiles.
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“ sustainability strategy”
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The proposed design is the project of  a building 
complex belonging to the Life Science Campus 
of  Basel University. In order to have the possi-
bility to better understand and deepen the dif-
ferent aspects of  such a complex program, the 
workflow process took advantage of  the possi-
bility to exploit BIM interoperability. 
In order to take advantage of  the positive cha-
racteristics of  each software, 3D modelling was 
carried out both on Sketchup and on Revit, 
considering the possibility import componen-
ts from one software to the other for specific 
design or graphic-related needs. Revit constitu-
ted then the main tool to exchange information 
between several BIM software, allowing to dee-
pen different topics such as light analysis, ener-
gy analysis, material selection according to LCA 
(Life Cycle Assessment), and structural analysis. 

In 2005, the administration of  the Canton of  
Basel-Stadt committed to a goal of  becoming a 
carbon-neutral administration over a period of  
25 years through a combination of  reduction 
measures, such as energy efficiency in Cantonal 
buildings. According to such considerations, the 
design proposal was enriched by the elaboration 
of  a preliminary design Environmental Strategy, 
elaborated following the criteria indicated by the 
LEED Checklist. As a result, the project obtai-
ned a golden Leed certificate, for a total score 
of  70/110 credits.

BIM environment: LEED v4 Checklist

LEED v4 for BD+C: New Construction and Major Renovation
PROJECT NAME: BASEL LIFE SCIENCES CAMPUS
The project obtained a golden leed certificate, for a total score of 70/110 credits.

70
points

LOCATION &
TRANSPORT

ENERGY &
ATMOSPHERE

SUSTAINABLE
SITES

WATER
EFFICIENCY

MATERIALS
& RESOURCES

INDOOR
QUALITY

Sustainable design
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RENEWABLE ENERGY
Solar Green Roof System,PV panels 
integration with the green roof

EXTENSIVE GREEN ROOF
Reducing the local heat island effect

ENERGY RECOVERY
Advanced HVAC systems allows to 
minimize energy impact of the building

WATER HARVESTING SYSTEM 
Collection and re-use of rainwa-
ter,water purification system 

SUSTAINABLE MOBILITY
Bicycles,public transport,electric 
cars, transport sharing facilities

BRISE SOLEIL SYSTEM
Parametric Arrangement of movable 
shading elements

Sustainability Strategy
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Higher water retention

Solar Green Roof SolarVert® System Build-up

Higher evaporation and cooling
Minimum surface discharge

1
2
3

+30

50-

-10

Enhanced performance of  photovoltaic mo-
dules of  ZinCo Solar Base, combined with the 
green roof  and significant synergy effects are 
achieved with combination of  two system: Solar 
Green Roof.

The mounting system ‘‘Saddle’’ combines two 
solar frames onto a solar base. The inclination 
of  panels directs the rainwater toward the ai-
sle between the panels’ rows, so that increased 
growth of  the vegetation can be expected.

 

ENERGY AND ATMOSPHERE

RENEWABLE ENERGY PRODUCTION
33
points

Photovoltaic systems
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RC slab 330 mm

Green Roof Envelope

Root barrier 1 mm Drilling screw

Splast primer 1 mm Drainage Layer 7 mm L angle

Preflex - Elastomer bitumenmebrane Filter Layer 1.1 mm Post cap profile

Rock mineral wool insulation 120 mm Growing substrate 100 mm Ceiling panel 600*600 mm

Water proofing membrane 4 mm Vernier suspension Partition connection profile

1
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7
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2
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70 A470 A4

70 A470 A4

70 A4 70 A4

70 A4 70 A4

Green Roof Envelope
1    RC slab 330 mm
2    Splast primer 1 mm
3    Preflex - Elastomer bitumen membrane 4 mm
4    Rock mineral wool insulation 120 mm
5    Water proofing membrane 4 mm
6    Root barrier 1 mm
7    Drainage Layer 7 mm
8    Filter Layer 1.1 mm
9    Growing sobstrate 100 mm
10   Vernier suspension
11   Drilling screw
12   L angle
13   Post cap profile
14   Ceiling panel
15   Partition connection profile

Facade Envelope
1   XPS Insulation  100 mm
2   Horizontal mullion
3   XPS Insulation 120 mm
4   Opaque spandrel panel
5   Aluminium composite panel 60 mm
6   Vertical aluminium profile 300*200 mm
7   Horizontal aluminium profile 200*150 mm
8   Aluminium shading panels 50 mm
9   Aluminium plate 6 mm
10  Gravity bracket
11  RC Coloumn 600*600 mm
12  XPS Insulation 100 mm
      (applied with Forsafoam XPS glue)
13  Base coat 10mm
14  Reinforcing mesh
15 Base coat 10 mm
16 Stucco (primer and finish) 10 mm

8 7 6 5 4 3 2 1
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10

Floor Envelope
1  2 component epoxy resin coating
2   Cement screed with inserted underfloor heating 80mm
3   Impact sound thermal insulation 40mm
4   Reinforced concrete slab 330 mm
5   Precast RC beam 600*1000 mm
6   XPS Insulation 100 mm
     (applied with Forsafoam XPS glue)
7   Base coat 10mm
8   Reinforcing mesh
9   15 Base coat 10 mm
10  Stucco (primer and finish) 10 mm
11  Suspended ceiling 600*600 mm
12  Aluminium shading panels 50 mm
13  Horizontal aluminium profile 200*150 mm
14  Vertical aluminium profile 300*200 mm

4 3 2 1
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SUSTAINABLE SITES
HEAT ISLAND REDUCTION

10

The roof  of  the development hosts 
an extensive green roof, which forms 
a microclimate that reduces the local 
heat island effect, provides habitats, 
insulates the building, and minimizes 
the roof ’s water run-off. 

Extensive green roof

points

207



I T

A

I

M

I R

L
Y

T

A

E

208



Very important was the use of  materials in the 
design of  the ground floor space, both in-
door and outdoor, to increase the feeling of  
a “common ground” and of  space continuity. 
In the design of  the forum, different mate-
riality have been used to give character and 
identity to the rich variety of  public spaces pro-
vided, and the selections of  the materials used 
has been mainly aimed at evoking the traditio-
nal public squared of  Basel.

The historical city and many of  its monuments 
are characterized by the use of  red and pinkish 
sandstones, derived from regional caves. Star-
ting from this reference, a series of  natural and 

artificial paving materials have been selected: 
pink sandstones for the portico path, grani-
te cobblestones for the main plaza, concrete 
tiles for the more intimate square. Similar ma-
terials are also used for the design of  the urban 
furniture such as the seating around the cen-
tral pool and the portico seating wall. 
The materiality of  the ground floor also in-
volves the use of  sand-coloured stuccoes 
and fair-face concrete with, together with 
the choice of  terrazzo flooring, contribute to 
create a sense of  continuity between indoor 
and outdoor atmosphere. Such feeling is also 
allowed by the extensive use of  clear glazing, 
to obtain a permeable design.

Pink 
sandstone

Granite 
cobblestones

Concrete 
tiles

Permeable 
concrete

Terrazzo 
flooring

Sand-colored 
stucco

MATERIALS AND RESOURCES
BUILDING LIFE CYCLE IMPACT REDUCTION

16
points

Forum Materiality

209



1. 1200mm x 1200mm tree tree grille c/w 
    Root Rain Hydrogrille irrigation inlet
2. Galvanised tree grille support frame set 
    on concrete haunch
3. RD1000-RS RootSpace
4. Arborvent 150 double inlet aeration /
    irrigation system
5. Strapped system c/w ground anchors
6. Drainage layer - 150mm
7. Root Rain Hydrogrille single inlet 
    aeration/irrigation system with cast inlet
8. Pavement construction
9. Twinwall geonet laid over RootSpace 
    structure
10. RootSpace structure - 1 module deep x 
     10 modules across x 6 modules wide
11. GRN20 plastic open reinforcing mesh, 
     20mm aperture laid below and around
12. Sub-base and drainage installed below 
      RootSpace

1. Jointing Sand
2. Unilock Pavers, 60mm
3. Curb
4. Bedding Sand, 25mm
5. Road
6. Subgrade
7. Aggregate Base, 200mm 70mm

150 300

5

6

4

3
21

1
2

3

4

56

7 8
9

10

11

12

Stormwater tree pits

Permeable concrete pavers
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The design of  the forum also offers the oppor-
tunity to deal with sustainability: the planning 
and the detailing of  the open spaces offered, 
indeed, the opportunity to integrate green and 
blue solutions in the project, while providing 
amenities to the users. 
An example is given by planting of  new tre-
es in the public forum, provided with so-called 
“stormwater tree pits” able to improve water 
quality of  local waterways, reduce peak runoff  
flows, increase groundwater infiltration, and im-
prove the health of  urban trees.
Another water management solution adop-
ted on site is the use of  permeable concrete 
paving for the perimeter of  the urban block: 
pervious pavers have a high porosity that allows 
rainwater to pass through them into the ground 
below, reducing runoff  and returning water to 
underground aquifers. It also traps suspended 
solids and pollutants, keeping them from pollu-
ting the water stream.
Furthermore, the design of  the main open spa-
ce also includes a wide pool, combining both 
water features and vegetation, which are 
meant to function as part of  a larger stor-
mwater management system: the water col-
lected in the property is then drained through 
a stormwater filter to a cistern located below 
the courtyard. 

WATER EFFICIENCY
RAINWATER MANAGEMENT TECHNIQUES

11
points
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Filters
Rainwater treatment pool

Aquatic vegetation

Rainwater storage tank

High
water
pump

City drain

Water pool with cistern
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Rainwater treatment pool

Aquatic vegetation
Runoff

Irrigation

Irrigation
pump

From
building

Pond
pump
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BIM environment: Energy 

Combining considerations related to the con-
text, to regulations, to design intentions and to 
the program defined in the brief, the volumetric 
development of  the design has been carried out 
trying to introduce BIM applications in order to 
optimize the result and support decision making. 
BIM software or platforms dedicated to energy, 
lighting, and environmental impact analysis. 

Revit energy models need to be widely simpli-
fied with respect to an architectural ones: the 
level of  simplification can go from mass mo-
delling to the use of  an energy model made of  
building components, which however simply in-
cludes the main floors and walls of  the building, 
the cores and a very simplified envelope. 
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Sun Radiation Analysis have been carried out 
during the design process in Revit, thanks to the 
Insight plug-in application, in order to be aware 
of  the solar exposure of  the complex. 

The Revit Energy Model of  the project was im-
ported into the Green Building Studio platform, 
obtaining the following results. 

SOLAR RADIATION ANALYSIS
REVIT-INSIGHT

DAYLIGHT COMFORT ANALYSIS
VELUX DAYLIGHT VISUALIZER

DECEMBER 21st

JUNE 21st

LUMINANCE ANALYSIS

KEY PLAN-CENTRAL ATRIUM KEY PLAN-OFFICE SPACES

OFFICE SPCACE

CENTRAL ATRIUM

DAYLIGHT FACTOR - 21st MARCH

Solar Radiation & Daylight
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Energy model is exported from Revit using 
gbLMX file  to other BIM software or pla-
tforms dedicated to energy analysis: the Revit 
Energy Model of  the project was imported into 
the Green Building Studio platform, to obtain 
energy demand of  the project containing the 
electricity, water and the benefits of  photovol-
taic panels.

ENERGY OPTIMIZATION
GREEN BUILDING STUDIO
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Energy  Optimization

TOTAL ENERGY, COST

TOTAL ENERGY, kWh

NATURAL GAS, COST

NATURAL GAS, MJ

ELECTRICITY, COST

ELECTRICITY, kWh

HVAC 26.9%

Area lights 
Vent fans

Space heat

Space heating 84.4%
Other 40.6%

Misc Equipment
Pump aux

Hot water

Hot water 15.6%
Lights 32.5%

Space cooling

Pumps & Aux 2.4%
Space heating3.5%
Fans 10.0%
Space cooling 11.0%
Misc equip 40.6%
Lights 32.5%
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Report Summary

Project Name
Full building summary

08/05/2020

1

Created with Tally
Non-commercial Version 2020.02.28.01

Author Ceren Bingol - Beatrice Tosini
Company Politecnico di Milano
Date 08/05/2020

Project Project Name
Location Basel, Switzerland
Gross Area 68000 m²
Building Life 60

Boundaries Cradle to grave, inclusive of
biogenic carbon; see appendix for a
full list of materials and processes

Goal and Scope of Assessment
LCA Analysis of a building Sample

Environmental Impact Totals
Product Stage

[A1-A3]
Construction Stage

[A4]
Use Stage

[B2-B5]
End of Life Stage

[C2-C4]
Module D

[D]
Global Warming (kg CO₂eq) 79.027 1.156 22.828 4.322 -2.612
Acidification (kg SO₂eq) 288,3 5,356 93,44 21,36 -47,2
Eutrophication (kg Neq) 13,55 0,4361 5,462 2,198 -0,4081
Smog Formation (kg O₃eq) 4.187 177,0 1.513 377,2 -248
Ozone Depletion (kg CFC-11eq) 5,952E-005 3,959E-011 8,168E-005 8,921E-009 -4,588E-005
Primary Energy (MJ) 1.230.127 16.808 573.497 68.305 -85.935
Non-renewable Energy (MJ) 1.103.659 16.406 545.304 63.865 -26.035
Renewable Energy (MJ) 126.990 406,4 28.398 4.511 -59.839

Environmental Impacts / Area
Global Warming (kg CO₂eq/m²) 1,162 0,017 0,3357 0,06356 -0,03841
Acidification (kg SO₂eq/m²) 0,00424 7,876E-005 0,001374 3,142E-004 -6,937E-004
Eutrophication (kg Neq/m²) 1,993E-004 6,413E-006 8,032E-005 3,233E-005 -6,001E-006
Smog Formation (kg O₃eq/m²) 0,06158 0,002603 0,02225 0,005546 -0,00364
Ozone Depletion (kg CFC-11eq/m²) 8,752E-010 5,821E-016 1,201E-009 1,312E-013 -6,747E-010
Primary Energy (MJ/m²) 18,09 0,2472 8,434 1,004 -1,26
Non-renewable Energy (MJ/m²) 16,23 0,2413 8,019 0,9392 -0,3829
Renewable Energy (MJ/m²) 1,868 0,005977 0,4176 0,06634 -0,88

The building materials and quantities are assi-
gned in Tally for a part of  the building (a por-
tion of  facade) to guide the material choices 
according to analysis that show their impact on 
the overall sustainability. 

ENVIRONMENTAL IMPACT
REVIT - TALLY
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Environmental Impact

Results per Division, itemized by Material

Project Name
Full building summary

08/05/2020

6

  0%

 50%

100%

204.206
kg

Mass

35%

42%

104.721
kg CO₂eq

Global Warming
Potential

18%

11%

15%

25%

361,3
kg SO₂eq

Acidification
Potential

13%

12%

21%

18%

21,24
kg Neq

Eutrophication
Potential

12%

16%

16%

23%

6.007
kg O₃eq

Smog Formation
Potential

11%

12%

17%

16%

17%

1.703.198
MJ

Non-renewable
Energy

12%

42%

Legend

03 - Concrete
Lightweight concrete, 2501-3000 psi, 0-19% fly ash and/or slag
Steel, concrete reinforcing steel, CMC - EPD
Structural concrete, 0-2500 psi, 0-19% fly ash and/or slag
Structural concrete, 2501-3000 psi, 0-19% fly ash and/or slag

05 - Metals
Aluminum, sheet
Powder coating, metal stock

06 - Wood/Plastics/Composites
Fiberglass mat gypsum sheathing board
Red oak lumber, 1 inch

07 - Thermal and Moisture Protection
Adhesive, acrylic
EPDM, non-reinforced membrane, 60 mils, SPRI - EPD
Expanded polystyrene (EPS), board
Mineral wool, Knauf, ECOSE - EPD
Polyethelene sheet vapor barrier (HDPE)
Polystyrene board (XPS), Pentane foaming agent
Roofing adhesive, hot asphalt
SBS modified bitumen, assembly (base & cap), ARMA - EPD

08 - Openings and Glazing
Aluminum extrusion, anodized, AEC - EPD
Glazing, double, insulated (air)
Paint, enamel, solvent based
Spandrel, aluminum, insulated (1" core)

09 - Finishes
Floor and wall adhesive, urethane
Kraft paper
Polyurethane floor finish, water-based
Silicate spreadable filler, Brillux - EPD
Stucco, portland cement
Underlayment, fibrous
Vinyl flooring, slip-proof, ERFMI - EPD

LIFE CYCLE STAGES

ENVIRONMENTAL IMPACT CATEGORIES
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PHYSICS & SNI 
NORTH -EAST FACADE

LIFE CYCLE ASSESMENT
ENVIRONMENTAL IMPACT
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SCHÜCO FACADE
UCC 65 SG

TECHNICAL INFORMATION
U value of frame : 2,2 W/(m2K)
Material : ALuminium
Max height: 3600 mm
Max. width 2700 mm
Max weight: 250 kg
Max. glass thickness : 36 mm
EPD Recycable 

TECHNICAL INFORMATION
Thermal insulation in
compliance with IT249 rules

MATERIAL
Aluminium composite facing
XPS Insulation
Optional Plasterboard
Aluminum frame
Steel or aluminum facing

ACG GLASS THERMOBEL
ADVANCED 0.8

TECHNICAL INFORMATION
Ug value of glass : 0.8 W/m²K
Free Solar Heat : 50%
Light Transmission: 72%
Global warming potential
Total A1-A3 Production:  
3.92E+01 kg CO2 eq/FU
Total life cycle
4.37E+01 kg CO2 eq/FU

Materials and Resources
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An in-depth form of  analysis performed on 
whole buildings, manufactured building pro-
ducts and materials, and material assemblies to 
obtain a complete picture of  the environmental 
impacts associated with a building.
OneClick has been run in a later stage, using 
the entire Revit model of  the building complex. 
Also, in this case, the process was implemented 
at different stages of  the design, leading the im-
provement of  material choices.

LIFE CYCLE ASSESMENT
ONE CLICK LCA

11.06.2020 One Clck LCA - LCA Made Easy

https://www.360optm.com/app/sec/desgn/results?enttyId=5e96d2c25ae2e819b41caa26&chldEnttyId=5e9feb51123d23170c623f74&ndcatorId… 1/9

Result report: Basel Life Science Campus

Project Group 2 - Novartis - Basel Life Science Campus

User CEREN BINGOL - 2020.06.11

Tool Life-cycle assessment, EN-15978

Details Building life-cycle assessment according to the European Standard EN 15978. This LCA software covers life cycle stages from cradle to grave
with separate reporting to product stage, construction process, use stage, operational energy, and end of life. This LCA software and related
datasets are compliant with ISO 14040/14044 or EN 15804. It is compliant with the Active House Specification requirements.

General information

Address Basel

Country Switzerland

Gross
Floor
Area (m²)

68000

Number
of above
ground
floors

5

Type Educational buildings

Frame
type

concrete

Main > Group 2 - Novartis > Basel Life Science Campus >Life-cycle assessment, EN-15978

Basel Life Science Campus - Life-cycle assessment, EN-15978 Project basic information

Mandatory data missingMandatory data missing

Energy consumption - Energy consumption - Click to input missing dataClick to input missing data

Commercial usage is forbidden. Commercial usage is forbidden. EDUCATIONAL (IT) Politecnico di Milano, EDUCATION, CEREN BINGOL EDUCATIONAL (IT) Politecnico di Milano, EDUCATION, CEREN BINGOL 11.06.2020 13:1911.06.2020 13:19

 17 576 Tons CO e  5 kg CO e / m2 / year  878 808 € Social cost of

carbon 

Carbon Heroes Benchmark

Results

Life-cycle assessment results

xx

co2
2 2
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Life Cycle Impact Reduction

GLOBAL WARMING, kg CO2e
RESOURCE TYPES

GLOBAL WARMING, kg CO2e
CLASSIFICATIONS

MASS kg - CLASSIFICATIONS

GLOBAL WARMING, kg CO2e 
LIFE CYCLE STAGES
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“ laboratory design”
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Contemporary research labs

Considering the main use for which the buil-
dings of  Schällemätteli Campus’ plot. n°4 are 
planned, one of  the main research topics gui-
ding the development of  the project is the one 
concerning the design of  contemporary labs, 
specific for life sciences. 

The capability of  drawing international scien-
tists deriving from the branding potential of  
high-quality and innovative research spaces, led 
the University of  Basel to pay special care to the 
definition of  functional and efficient labo-
ratory units, able to satisfy the needs of  scien-
tists and to host specifically required technical 
systems, while providing a modern and pleasant 
working  environment. 
During the design phase, great importance was 
devoted to the concept of  flexibility, a funda-
mental paradigm in contemporary laboratory ar-
chitecture. The trend to so-called “open labs”, 
characterized by continuous, open-plan zo-
nes with large communal areas, in opposition 
to the traditional individual “closed laboratory”, 
is motivated by the intention to satisfy the needs 

“Interdisciplinary communication as well as the 
need to provide research scientists with a pleasant 
work environment are the new paradigms of  lab 
design, and are more strongly oriented to the rhetoric 
of  New Economy architecture than to traditional 
factory structures.”

New Laboratories, C. Klonk
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Functional type-floor plan diagram

Services type-floor plan diagram

Lab desks Bench lab Support lab

Circulation

Meeting rooms

Core facilities

Informal areas

Preparation areas

Offices
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of  a broad number of  researchers, or research 
teams simultaneously, fostering impromptu en-
counters between scientists. Moreover, flexible 
arrangements are important not only in the la-
boratory itself, but also in the overall structural 
design of  a research institute, allowing it to be 
altered in order to meet changing needs.
According to such considerations, the project 
aimed to combine the conception of  a flexi-
ble plan, characterized by the arrangement of  a 
structural scheme able to free broad spans from 
columns, with the design of  laboratory wor-
kstations as standardised modules. 

The typological method explained in the pre-
vious chapters represented a fundamental tool 
also in dealing with this topic, especially for 
what concerned the design of  the Physics De-
partment building.
Indeed, one of  the most interesting cases in the 
evolution of  the modern research building, with 
its typically high degree of  structural flexibility, 
mutability and adaptability, was represented by 
the open spatial system proposed in the early 
1950’s by Frank Lloyd Wright for the Larkin 
Company Administration Building of  Buffalo, USA.
With its central open plan circumscribed by 
mezzanines, defined as a “Lichthof”, the building 
pioneered the shift from the closed space to the 
flexible configured open-plan zone.
Despite the typological discourse, the concept 
of  openness suggested by this significant case 
study was applied, as extensively as possible, to 
the entire laboratory complex, enriched by a 
series of  spaces dedicated to work breaks and 
informal meetings. The broad use of  transpa-
rency in the design of  inner spaces further 
enhanced this feeling in visual terms, encoura-
ging the maximum communication betwe-
en researchers. 

Frank Lloyd Wright
Larkin Company Administration Building, Buffalo
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Supply Air

Return Air

Labs’ Shafts

Technical Space
for Ventilation

Technical Space
Boiler/ Chiller

Animal Station
-2 Basement level 

Building systems

The design of  technical integrations, such as 
building systems, acquires a fundamental role 
in the design of  laboratory buildings, due to 
their high level of  complexity.
First of  all, for what concerns the logistic di-
stribution in section, laboratory spaces have 
been concentrated in the upper floors of  the 
building, while the lower storeys are left for pu-
blic and educational uses. Such program distri-
bution also the differentiation and organization 
of  the different required services. 
Considering the presence of  both office spa-
ces and laboratory units within the type floor 
plan dedicated to the research departments, two 
different typologies of  HVAC systems have 
been designed, according to standards, to sati-
sfy different needs.
A mixed air-water system was chosen for the 
design of  office spaces, as well as for com-
mon and informal areas. For what concerns the 
laboratory units, instead, an all-air system 
has been preferred to control and prevent ri-
sks of  contamination. 
It is in indeed preferrable to conceive labora-
tory spaces as mono-zone systems were con-
tamination levels can be better regulated with a 
flow of  fresh air at constant rate. On the other 
hand, a multi-zone system results as more sui-
table for offices and shared spaces, where it is 
possible to have variable  air-flow fate approach, 
exploiting the contribution of  natural venti-
lation to ensure the right amount of  fresh air. 
Among the advantages of  using a mixed air-wa-

ter system is the possibility to regulate the 
thermostats in the individual rooms of  the 
multi-zone system, by controlling either the se-
condary water-flow rate of  the secondary air-
flow or both, with economic benefits in ter-
ms of  energy savings. 
An independent all-air system is also thought 
for one of  the most technical areas of  the com-
plex: the animal station.
Located at the -2-basement level of  the Physics 
and SNI department, the animal station is pro-
vided with a separate all-air system, served by its 
own air handling unit and ducts, reducing the 
risk of  contamination. Carbon-activated filters 
are then used to filter the gas molecules and to 
remove any traces of  contaminants. 
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Supply & 
Return Ducts

4 Pipes
Heating & Cooling

Laboratory
Cooling
Equipment

LAB TYPE FLOOR PLAN 
Ventilation system 
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LABORATORY 

COOLING

EQUIPMENT

PHYSICS BUILDING HVAC SYSTEM PLAN
ANIMAL STATION - ALL AIR SYSTEM
LABORATORY - ALL AIR SYSTEM
OFFICES - COMMON AREA - MIXED USE SYSTEM

FACILITY TOWER & CHEMISTRY HVAC SYSTEM SECTION
FACILITY TOWER - ALL AIR SYSTEM
CHEMISTRY LABORATORY - ALL AIR SYSTEM

A

AIR SUPPLY & RETURN DUCTS SUPPLIED AIR

FRESH AIR

RETURN AIR

EXHAUST AIR

2*2 WATER PIPES
HEATING & COOLING

+23.60

+60.70

+23.60

+29.20

EXHAUST 
AIR

EXHAUST 
AIR

FRESH 
AIR

FRESH 
AIR

EXHAUST 
AIR

FRESH 
AIR

FCU

FCU

FCU

FCU

FCU

FCU

FCU

FCU

FCU

FCU

FCU

FCU

FCU

FCU

FCU

FCU

AHU
LAB

AHU
common 
spaces

AHU
animal 
station

AHU AHU

CHEMISTRY - FACILITY TOWER
Mixed Air & Water System
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LABORATORY 

COOLING

EQUIPMENT

PHYSICS BUILDING HVAC SYSTEM PLAN
ANIMAL STATION - ALL AIR SYSTEM
LABORATORY - ALL AIR SYSTEM
OFFICES - COMMON AREA - MIXED USE SYSTEM

FACILITY TOWER & CHEMISTRY HVAC SYSTEM SECTION
FACILITY TOWER - ALL AIR SYSTEM
CHEMISTRY LABORATORY - ALL AIR SYSTEM

A

AIR SUPPLY & RETURN DUCTS SUPPLIED AIR

FRESH AIR

RETURN AIR

EXHAUST AIR

2*2 WATER PIPES
HEATING & COOLING

+23.60

+60.70

+23.60

+29.20

EXHAUST 
AIR

EXHAUST 
AIR

FRESH 
AIR

FRESH 
AIR

EXHAUST 
AIR
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AIR

FCU

FCU

FCU

FCU

FCU
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FCU
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LAB

AHU
common 
spaces

AHU
animal 
station

AHU AHU

PHYSISCS + SNI
Mixed Air & Water System

LABS & ANATOMY 
All-Air System
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Standard laboratory units

According to the directives provided by the 
University of  Basel for the design of  basic 
standard laboratory units, each research mo-
dule is composed of  three main functional are-
as:  the ancillary rooms (support labs), the 
bench laboratory, and the evaluation work-
stations’ area. 
The type-floor plan dedicated to each research 
department is then the result of  the combination 

of  more standard units, the dimensions of  whi-
ch are proportioned with the number or wor-
kstations to be provided for each research team. 
The schematic type arrangement provided as a 
reference by the University of  Basel has been 
defined respecting the distances between ben-
ches and office tables that are necessary to meet 
the requirements of  the Office of  Economy and 
Labour.

Suppor
t lab

Bench lab

Lab de
sks

STANDARD LABORATORY  
Basic Module including  both lab and evaluation area
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Supply Air

Return Air

Fan Coil Units

Exhaust Air

Supply Air

Return Air

Hot & Cold
Water Pipes
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The essential features for the planning of  a re-
search unit, consisting of  both standard labora-
tory and evaluation area, are:

- One evaluation desk per scientist 
  (min. 80x120 cm)
- 1.5 laboratory bench workstation per scientist
  (Bench size 90x120cm)

Laboratory and evaluation area, if  necessary, can 
be separated by glazing with doors. The lab area 
is considered BSL-2 area (area of  biosecurity of  
second level). For exits from this area, gowns and 
goggles must be deposited and hands washed. 
The special equipment required in each standard 
laboratory and evaluation area includes:

- One hood for each standard laboratory
- An explosion proofed solvent cabinet 
- Wall cupboards and media access, which should be 
  arranged above the laboratory tables
- Computerized office chairs and tables with high voltage
- Storage for paper files 

For what concerns systems, each laboratory is 
served by an all-air HVAC system including 
distinct pipes for air supply, air return and 
exhaust air. The area of  the evaluation desks, 
instead, is treated, as the other offices and shared 
spaces, by means of  a mixed air-water HVAC 
system including fan-coil units heated and co-
oled by water pipes and hidden by a false-ceiling. 
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Evaluation desks

Evaluation desks

Bench Lab

Bench Lab

Support Lab

Support Lab

Corridor

Corridor
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Water systsems

Finally, the design of  building services also con-
sidered water supply and drainage systems, 
which begin at the supply point of  the public 
potable water net, being connected to the city 
aqueduct of  Basel. The water supply system is 
defined as a system with bottom-up supply 
and hot water preparation at bottom level. 

Air Lab – Dipartimento di Energia •9

HOT AND RECIRCULATION DISTRIBUTION
SOME SCHEMES

System with bottom-up water supply and 
hot water preparation at bottom level 

• supply and recirculation manifolds  at the
bottom

• supply pipe (column)  rising water
• recirculation pipe descending water

Legend:

1 Supply
2 Recirculation

System with top-down water supply and hot 
water preparation at bottom level 

• Supply water manifold at the top

• recirculation manifold at the bottom

• supply water pipes, 1 rising and others
descending columns

• recirculation pipes not necessary
Legend

1 Supply
2 Recirculation:

Calculations for the sizing of both hot and cold-wa-
ter systems have been carried out according to the 
simplified method indicated by the norm EN 806-3.

For what concerns water drainage, instead, the 
adopted solution is the one defined by the stan-
dard EN UNI 12056 as System I, characterized 
by a single discharge stack system with partly 
filled branch discharge pipes. 

The control of  pressure in the discharge stack is 
then achieved thanks to the air flowing in the di-
scharge stack and stack vent, defined according 
to a primary ventilated system configuration. 

Furthermore, the design of  the drainage system 
of  life sciences laboratories is characterized 
by the differentiation between discharge pipes 
for domestic water and those for chemically 
contaminated water. For such reason, the cal-
culations needed to dimension the two systems 
have been carried out separately.
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Water Supply  
Labs type-floor plan

Water Drainage  
Labs type-floor plan
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“ the auditorium ”
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“In-between spaces”

The auditorium

The multifunctional auditorium hall in the com-
plex, which is open to both the university com-
munity and to the public, is chosen to deepen as a 
special design topic. 
The main idea derives from defining the interme-
diate spaces with spatial configuration in relation 
to the urban morphology of  the city and the social 
relations. By referring to the context, ''in-between 
urban spaces'' are defined in terms of  use, size, and 
spatial configurations. The auditorium itself  fits 
within a very compressed space located in between 
volumes of  Institute of  Anatomy and the Depart-

B

ment of  Chemistry. The main room is bordered 
by the structural border of  the two volumes, whi-
le the stage area is located under the footprint of  
the Chemistry volume. According to architectural 
relationships between the inside and the outside, 
the auditorium is defined as an "hypogean" space 
while corresponding, above ground to the space 
of  the forum which is defined by continuous por-
tico system. The portico itself  is linking the entire 
composition together and providing a common 
backdrop and language to each side of  the forum 
as an open public space. 

The Auditorium Hall
''space in-between''
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-2nd floor plan
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-3rd floor plan
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BASEMENT FLOOR PLAN  LEVEL -2m
1. Technical Center Ventilation/                       
      Laboratories
2. Outside air intake -ventilation 
    animal rooms (4,5 sqm)
3. Shaft (rising)  RDA, HK, exhaust 
    air animal rooms (4.5 sqm)
4. Personal Wardrobe
5. Central disposal room
6. Technical center-refrigeration
7. Technical center-sanitary
8. Technical centerheating/steam 

9. Disposal room solvent
10. Disposal for animal rooms
11. Warehouse workshops
12. Washing machines
13. Dissection room
14. Embedding Lab
15. Cadaver storage cooler
16. Freezer- Storage
17. Lockers room
18. Special labs
19. Facility- Storage

20. Cleaning Room
21. Archieve Professorsship
22. Bathroom 
23. Autoclave
24. Animal rooms area  
25. Security locker room with shower 
26. Personal locker room without shower 
27. Experiments incl. Irradiation (34 sqm)
28. Unclean Corridor
29. Clean Corridor
30. Room for ultra-freezer

31. Warehouse goods incl. 
Distribution counter
32. SNI-Physics internship laboratory
33. Lecture Area (stepped)
Smal Auditorium 100 seat 
Medium Auditorim 200 seat
34. Isotope depot bearing
35. Gas bottle space
36. Auditorium
37. Chemistry lab area
38. Laser Laboratory

39. Clean Laboratory
40. Quiet laboratory
41. Scanning Tunneling Microscopy 
 (STM) laboratory
42. X-Ray laboratory
43. CCLS Laboratory
44. NMR Laboratory
45. Power Station
46. Shaft 4 sqm plumbing, exhaust air 
officeElectric / MSRL 8 sqm
47. Shaft (rising)  animal station

A

B

A

Hypogean public space
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PARTIAL SECTION A-A

251



9 10 11 12 13 14 15 16

2 3 4 5 6 7

24 25 26 27 28 29 30 31

2
3

2
2

2
1

2
0

1
9

1
8

1
7

10 11 12 13 14 15 16 17 18

8765432

-1
82

.0

-1
82

.0

-1
82

.0

-1
82

.0

-1
82

.0

-2
35

.5

-2
35

.5

B

AUDITORIUM TRUSS SYSTEM DEFINITION
TRUSS ELEVATION A

1.8m

1.8m

14.4m

Auditorium stractural design

The auditorium occupies all the three basement 
levels below ground, and accessible from each 
level yet foreseeing a main entrance from -1 le-
vel which is provided directly from the residential 
side of  Chemistry building, with a stair leading 
directly from the street to the -1 level (-4.5m) 
where a broad foyer is located. The main room 
of  the auditorium is a rectangular space of  14.4m 
x 36m, and it is meant to be spanned by 14.4m 
long pratt truss system. The volume hosting the 
stage is instead a rectangular space with dimen-

sions 7.2m x 14.4m. In order to free the area of  
the stage it is necessary to remove one column 
ending up in the middle of  the stage, belonging 
to Chemistry building: such column is going to 
be replaced by a 4 m deep reinforced concrete 
wall beam, around 1 floor high. The stage is in 
the middle of  one of  the longer sides of  the volu-
me, with the 450 seats  and there is no seat being 
more than 17m away from the stage, the bodies 
of  the audience absorb acoustic vibrations, thus 
reducing echoing inside the auditorium.
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PARTIAL BASEMENT FLOOR PLAN LEVEL -2m

7.2m

3.6m

7.2m

7.2m

7.2m

7.2m

3.6m

14.4m

-12.50

-5.40-4.50

A
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The truss system of  the auditorium hall is sup-
posed to support the insulated composite panels 
insulating the auditorium room, the composite 
slabs made of  corrugated sheets and reinforced 
concrete, and the top floors constituting the pa-
ving of  the public plaza.

	 65	

NUMBER MATERIAL THICKNESS [m] DENSITY  [kN/m3]

1 Pavement Stone 0,05 25 1,25

2 Mortar 0,02 21 0,42

3 Screed 0,05 17,7 0,885

4 Moisture Layer 0,04 13 0,52

5 XPS thermal insulation layer 0,05 0,28 0,014

6 Impact-sound insulation (EPS) 0,05 4 0,2

7 Protection mat 0,004 - 0,004

8 Waterproofing membrane 0,002 5 0,01
9 Cast concrete 0,055 24 1,32

10 Galvanized iron corrugated sheet 0,03 0,09 0,0027

11 Primary structural stel HEA 400 0.390 0,2

TTOOTTAALL 44,,8833

11,,5522
Structural          
self weight                      

G2

Non-Structural          
self weight                      

G1

WEIGHT [kN/m2]

33,,3300

  
  

TThhee  ttoottaall  ddeeaadd  llooaadd  ppeerr  uunniitt  ssuurrffaaccee  iiss  tthheenn   KQ	 = [, úX
QR

ST  ..  

	
LLiivvee  llooaaddss  
	
In order to calculate the live load acting on the selected area it is necessary to refer to the 
EN-1991 table about building loading in function of the area category, assuming that a 
public plaza can be susceptible to large crowds. 
 
According to such table, it is possible to consider the Category C5 as a feasible live load 
value for a public square. 
 

 
 

  
    TThhee  lliivvee  llooaadd  ppeerr  uunniitt  ssuurrffaaccee  iiss  tthheenn  

   KQ	 = \, U
QR

ST  ..  

	
		
	

Considering the following values for the dead 
loads (gk) and live loads (qk), we carry out the 
load combination:
Permanent and variable actions:1,35 Gk+1,5 Qk
gk= 4,83  kN/m2  qk=5,0  kN/m2 

w =1,35 gk + 1,5qk = (1,35 • 4,83 kN/m2 ) + (1,5• 5,00 
kN/m2) =14,02 kN/m2 

Load combination

The truss structure is composed of  members 
joint together at their end points and the mem-
bers are connected with pinned connections. 
Since each truss members acts as an axial force 
member, subject to either axial tension or com-
pression. 

1.8m

1.8m

45°

45°
1.8m

P=182 kN

1 2 3 4

8 9 10 11 12 13 14 15

6 5

P P P P P P

1.8m

1.8m 1.8m 1.8m 1.8m 1.8m 1.8m

L=14.4m

N8

RA=689,5 kN

N8

RA=689,5 kN

RA=689,5 kN

RA=689,5 kN RB=689,5 kN

qtruck=52,5kN

P=182 kN P P P

qtruck=52,5kN

qtruck

Auditorium roof envelope
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Auditorium Roof Envelope 
1  Pavement Stone (50 mm)
2  Mortar (20 mm)
3  Screed (50mm)  
4  Moisture Layer (4 mm)
5  XPS thermal insulation layer (50 mm)
6  Impact-sound insulation (EPS) (50mm)
7  Protection mat (4mm)

8  Waterproofing membrane (2mm)
9  Cast concrete (55 mm)
10 Galvanized iron corrugated sheet (3mm)
11 Top chord  UPN 320
12 Diagonal bracing L 90*200*12 mm
13 Vertical chord L 90*200*12 mm
14 Gusset Plate 16 mm
15 Bottom chord UPN 220

2*UPN 320

2*UPN 220

L90*200*12mm

PLATE 16 mm

PLATE 16 mm

AUDITORIUM TRUSS SYSTEM
DETAIL B

STEEL TRUSS 
ELEMENTS SECTION
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Midas analysis: verification

Finite Element Method (numerical method) is 
used by using the Midas software to satisfy the 
boundary conditions with the performance of  
the structure. The aspects that is specified with 
the program are: Geometry, Materials, Boun-
dary conditions, Loads(forces).

Loads are defined on Midas model to and then 
the behaviour of  each element is analysed. The 
structural system material (S355) and each ele-
ment section is defined as;
• For top chord UPN 320
• For bottom chord UPN 220
• For bracings (web) L 90x200x12

Applied loads on structure ( kN) and reaction forces (kN)

256



Larger displacement is obtained in the middle 
part of  the truss system where the variable load 
of  the track is applied in additionally to perma-
nent and variable load. The maximum deflection 
obtained is equal to 0,025m.

Considered that the span of  the truss is 
L=14.4m, the limit value for the displacement 
results to be L/500=0,03m , and since 0,025m 
< 0,03m such condition is verified.

Applied loads on structure ( kN) and displacement

Desplacement results
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The moment diagram shows that the modelling 
of  boundary conditions was carried out pro-
perly, since the bending moment value in each 
member is null.

Applied loads on structure ( kN) and moment values

Applied loads on structure ( kN) and axial forces ( kN)

Moment diagram
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Beam stresses are verified since the maximum va-
lue obtained is equal to 290,2 N/mm2 , and the 
yield strength of  the steel used is equal to 355 
MPa= 355 N/mm2 , and therefore  290,2 N/
mm2 < 355 N/mm2.

Applied loads on structure ( N) and beam stresses (N/mm2)

Beam stress analysis
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The Auditorium Hall
''space in-between''
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“BIM: a new way of building”

- 13 -



BIM & Project Management

The development of  Building Information 
Modelling as a change of  paradigm in the 
design, construction and maintenance of  archi-
tecture represents one of  the main drivers for 
the so-called Construction 4.0. 
The use of  an open format for data exchan-
ge, such as the IFC (Industry Foundation Class) 
standard, allows to use the same file to share all 
the information of  a project among the various 
subjects (architects, engineers, insulation desi-
gners, maintenance workers, etc.) involved in 
the life cycle of  the building itself  and between 
different platforms. 
The introduction of  BIM technologies defines, 
indeed, a new way of  managing the project, 
offering several advantages in terms of  better 
control on design and construction processes, 
time and costs optimization, management 
of  the construction site as well as of  the sub-
sequent maintenance of  the built fabric, for its 
entire life cycle. 

Among the variety of  sectors involved, this 
chapter focuses on the adoption of  BIM 
to optimize the economic management of  
construction projects, such as the opportunity 
to monitor the economic commitment of  con-
struction works throughout the design phase, in 
which various subjects might be involved, requi-
ring a continuous exchange of  information; or 
the possibility of  quickly evaluating the costs as-

sociated with different design and construction 
solutions, by extrapolating from the 3D archi-
tectural model all the geometric information 
and therefore accelerating costs estimation pro-
cesses. The accuracy of  the measurement and 
the consequent reduction of  errors can be con-
sidered as further advantages.

U.S. General Services Administration (GSA) 
in its published report (GSA BIM Guide) de-
fines Building Information Modelling and 
Building Information Models as follows:

“Building Information Modelling is the development 
and uses of  a multi-faceted computer software data 
model to not only document a building design, but 
to simulate the construction and operation of  a new 
capital facility or a recapitalized (modernized) faci-
lity. The resulting Building Information Model is a 
data-rich, object-based, intelligent, and parametric 
digital representation of  the facility, from which views 
appropriate to various users’ needs can be extracted 
and analysed to generate feedback and improvement 
of  the facility design.”

These definitions establish, indeed, a clear se-
paration between regular 3D geometric models, 
containing very little intelligence, and BIM mo-
dels, containing a high level of  information.
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BIM specific features that can effectively be 
used in the field of  project management can be 
summarised as follows.

- Clash Detection
- Constructability
- Analysis
- Time & Cost Estimation (4D & 5D)
- Integration
- Quantity Take-off
- Element Based Models
- Collaboration and Team Building
- Communication

Focusing more on “Time and Cost Estimation”, 
they refer to some specific features of  BIM whi-
ch enable project managers to visualize the con-
struction project at any point in time and have a 
clear understanding of  project phases. 

Time and cost estimation can be properly utili-
zed in the first stages of  a project and facilita-
te the decision-making process with minimum 
cost and time needed. 
Furthermore, BIM has the capability to simu-
late the various alternatives for a construction 
project and hence helps project managers and 
executives to reliably predict the consequences 
of  their decisions.

Time estimation (4D) Linkage of  objects to time plan

Graphical visualization of  project schedule

Early detection of  planning errors

Optimization of  logistical aspects)

Connection of  objects with price lists for different materials

Easy value engineering analysis

Accurate cost estimation at any point in the design phase

Creates understanding regarding financial implications of  design decisions

Cost estimation (5D)
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0% 10% 20% 30% 40% 50% 60% 70% 80% 90% 100%

Greatly
 advantageous

Quite
 advantageous

Sufficiently
 advantageous

Scarcely
 advantageous

Do not use BIM

1. Evaluation of  the impact of  BIM in terms of  time/cost reduction and competitiveness in general.

Thanks to the BIM Report (2019) elaborated 
by ASSOBIM, an association born to promote 
the diffusion of  Building Information Model-
ling and its technological chain, it is possible to 
obtain information relative to the condition 
of  BIM market in Italy, considering that the 
survey involves a significant panel of  more 
than 600 operators including design studios, 
engineering companies, real estate, building and 

maintenance firms, public and private stakehol-
ders, providing therefore a broad panorama. 

According to the survey, time and cost re-
duction are the areas identified as those 
in which the adoption of  BIM is most ef-
fective, and the impact of  BIM in terms of  
time/cost reduction and competitiveness is 
positively evaluated by most companies.
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0% 10% 20% 30% 40% 50% 60% 70% 80% 90% 100%

little partially significantly a lot

33% reduction in the 
initial construction 
cost and entire life 
cycle costs of  the 

building

50% reduction of  the 
total construction time 

from the start to the 
completion of  the 

work, both for the new 
buildings and for 

redevelopment 
interventions

50% reduction in 
greenhouse gas 

emissions in the 
built environment

50% reduction in the 
trade differential 

between exports and 
imports of  building 

components and 
materials

2. Role of  BIM in the achievement of  specific results.                  

269



Project-based quantification of BIM benefits

The successful adoption of  BIM ensures clear 
project evaluation and communication throu-
ghout the project team, and it can provide opti-
mum efficiency in time, cost quality and risk 
of  a project’s delivery and management. In 
2007, the CIFE (Center for Integrated Facility 

Engineering) of  Stanford University evaluated 
the economic advantages of  BIM imple-
mentation on 10 case studies. 
The research focused on return on investment 
(ROI) and savings, and it produced the fol-
lowing results: 

 

Year  Cost  Project      BIM Cost  Direct BIM  Net BIM  BIM ROI 

 ($M)        ($)   Savings ($) savings  (%) 

2005  30  Ashley Overlook     5,000  (135,000)  (130,000)  2600  

2006  54  Progressive Data Center  120,000  (395,000)  (232,000)  140  

2006  47  Raleigh Marriott     4,288  (500,000)  (495,712)  11560  

2006  16  GSU Library          10,000  (74, 120)  (64,120)  640  

20 06  88  Mansion on Peachtree     1,440  (15,000)  (6,850)   940  

2007  47  Aquarium Hilton     90,000  (800,000)  (710,000)  780  

2007  58  1515 Wynkoop      3,800  (200,000)  (196,200)  5160  

2007  82  HP Data Center     20,000  (67,500)  (47,500)  240  

2007  14  Savannah State     5,000   (2,000,000)  (1,995,000)  39900  

2007  32  NAU Sciences Lab     1,000   (330,000)  (329,000)  32900  

BIM Economics (CIFE, 2007)

The projects evaluated show that favourable cost savings can be made through BIM implementation, and 
that positive values can be obtained as rate of  interest return to the investor. 
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Furthermore, as some natural resources are 
non-renewable, the value of  construction is not 
just to maximize its profits from a financial 
perspective. Instead, the ultimate objective is 
to pursue the minimum natural resource con-
sumption per building area and as per the total. 
Construction costs issues, indeed, relate to 
a low-carbon, environmentally friendly so-
cial responsibility. 
BIM technology is a promising way of  addres-
sing the costs and waste issues through the op-
timization of  construction design, the manage-
ment of  construction assets, the minimization 
of  unnecessary waste, and so on. 
According to the creation of  5D information in 
BIM, the difficulty and workload of  short-
cycle costs analysis can be reduced while 
the efficiency and accuracy of  dynamically 
maintaining costs data can be greatly im-
proved.

In addition, through building information mo-
dels that reflect actual costs information, it is 
easy to identify which models are not assi-
gned with the costs data when conducting 
quantity take-off  or real-time inventory 
management. The costs information can also 
be placed online for the remote access of  costs 
information. 

To enable construction enterprises to formulate 
accurate plans regarding manpower, materials 
and machines, BIM provides effective support, 
greatly reduces waste in the sector of  resources, 
logistics and warehousing, and has a significant 
effect on limiting quota-materials, target costs 
decisions and consumption control.

According to studies reported by the International 
Journal of  Advanced Robotic Systems, a framework 
was established to measure the BIM return 
from a completed project that was subject to 
the wide application of  BIM.
The Shanghai Disaster Recovery Centre is 
a five-storey building constructed by the State 
Grid Corporation, counting four additional flo-
ors below ground, three of  which were designed 
as computer rooms, precision air conditioning 
rooms and ancillary equipment rooms. 
This project was confronted with many issues, 
such as the involvement of  numerous profes-
sionals of  diverse expertise, the complexity 
of  the equipment and system involved, a tight 
schedule, tights requirement on costs control 
for materials and labour, and so on. 

The evidence from the case study provides au-
thentic data to explain how the roles of  confli-
ct detection, the construction schedule and 
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materials management and control may im-
pact upon the cost. 
Based on the calculation of  the above project, 
the comprehensive application of  BIM techno-
logy found more than 2,000 errors in the original 
design, concerning MEP systems. Using error 
classification and conflict inspection reports, the 
500 most important errors were discovered and 
eliminated prior to the construction, reducing 
reworking, labour, and materials waste.
Another important benefit of  BIM application 
concerns timing: by using 4D-based construction 
progress simulation, indeed, the construction 
process was optimized. As a whole, the con-
struction schedule of  the project ‘Shanghai Di-
saster Recovery Centre’ was shortened by three 
months.

Finally, BIM-based materials’ management and 
control allowed the construction team to make 
the best use of  materials and reduce waste and 
consumption to a minimum level.

The lessons learned from the project ‘Shanghai 
Disaster Recovery Centre’ provide evidence to 
support the potential benefits of  cost-oriented 
arrangements of  construction activities optimi-
zed via BIM. The visualization of  construction
activity analysis assists the costs planning ope-
rators in the identification of  conflicts and in 
the communication of  design alternatives that 
might be more cost-effective and time-saving, as 
the present-day BIM tools have already enabled 
a feedback system that tracks the impact of  de-
sign changes associated with costs.

No. Items 
Issues Time-saving Cost-saving ($) 

Issues identified 
before construction 

Issues identified in 
construction 

Total Time per each 
issue (day) 

Total time-
saving (day) 

Cost-saving (%) 

1 Level 1 issues 198 67 265 0.05 13.25 0.265 
2 Level 2 issues 132 32 164 0.1 16.4 0.820 
3 Level 3 issues 95 26 121 0.15 18.15 0.968 
4 Level 4 issues 58 6 64 0.2 12.8 0.832 
5 prefabrication - - 5 - - 0.25 

Total 483 131 614 - 65.6 2.91

Level 1 issues ：could be solved in site, not a major impact on the actual construction process 
Level 2 issues ：shut down, waiting to be processed by technicians on site 
Level 3 issues ：shut down, need to dismantle and reconstruction 
Level 4 issues ：shut down, need to dismantle and reconstruction, and will change parts of the original design purpose 

Table 2. MEP design issues, time and costs saving data based on a BIM design review (Cost-saving (%) = [cost saving ($) / total MEP construction cost ($)]* 100%)

No. Items 
Issues Time-saving Cost-saving ($) 

Issues identified 
before construction 

Issues identified in 
construction 

Total Time per each 
issue (day) 

Total time-
saving (day) 

Cost-saving (%) 

1 Level 1 issues 198 67 265 0.05 13.25 0.265 
2 Level 2 issues 132 32 164 0.1 16.4 0.820 
3 Level 3 issues 95 26 121 0.15 18.15 0.968 
4 Level 4 issues 58 6 64 0.2 12.8 0.832 
5 prefabrication - - 5 - - 0.25 

Total 483 131 614 - 65.6 2.91

Level 1 issues ：could be solved in site, not a major impact on the actual construction process 
Level 2 issues ：shut down, waiting to be processed by technicians on site 
Level 3 issues ：shut down, need to dismantle and reconstruction 
Level 4 issues ：shut down, need to dismantle and reconstruction, and will change parts of the original design purpose 

Table 2. MEP design issues, time and costs saving data based on a BIM design review (Cost-saving (%) = [cost saving ($) / total MEP construction cost ($)]* 100%)
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Total possible benefits that could be saved because of avoided reconstruction.

setamitsEnoituloSsrorrEstcejorP

The 1st Bridge Retain wall and
bridge interference Rework

Estimate = (Volume) × (Unit fee)
The 1st Bridge Girder and column

level mismatch Rework

The 7th Bridge Site elevation and
drawing mismatch Rework

The 8th Bridge Girder and column
mismatch Rework

Labor fee estimate because of reconstruct

setamitsEemuloVeeftinUnoitcurtsnoCstcejorP

The 1st Bridge 257,74$3M610174$llawgniniateR

The 7th Bridge 006,12$3M04504$llawfoorp-dnuoS

The 8th Bridge 6.4602$3M2.2239$gnitsacetercnoC

6.614,17$latotbuS

Material fee estimate because of reconstruct

The 1st Bridge 8403$3M61013$llawgniniateR

The 7th Bridge 060,57$3M045931$llawfoorp-dnuoS

The 8th Bridge 80.13$3M2.224.1$gnitsacetercnoC

80.931,87$latotbuS

86.555,941$krowerfoesuacebseefnoitcurtsnoclatoT

Liquidated damage based on different length of construction delay.

Delay Initial Costs Damage % Liquidated Damage Total

+1 month delay
$166,486

($149,556 + $16,930)

+1.5% $2497.3 $168,983.3

%0.3+yaledshtnom2+ $4994.6 $171,480.6

%5.4+yaledshtnom3+ $7491.9 $173,977.9

Total possible benefits that could be saved during BIM work.

Incurred Reconstruction Costs Based on Redrawing Orders

Estimates = (No. of labor) × (Man-hour/8 h) × (Daily fee based on level)

Project No. of Labor Level Man-hour Daily fee Estimates

The 1st Bridge

1 Manager 40 $650 $3250

2 Coordinator 160 $420 $8400

1 CAD operator 80 $220 $2200

Total redraw benefits that could be saved if BIM was implemented beforehand $13,850

Incurred reconstruction costs based on re-dimensioning orders

Estimates = (No. of labor) × (Man-hour/8 h) × (Daily fee based on level)

The 1st Bridge 2 CAD operator 24 $220 $660

The 5th Bridge 1 CAD operator 16 $220 $440

The 7th Bridge 2 CAD operator 40 $220 $1100

The 8th Bridge 2 CAD operator 32 $220 $88

Total re-dimension benefits that could be saved if BIM was implemented beforehand $3080

Total benefits that could be saved if BIM was implemented beforehand $16,930

Another interesting study reported on MDPI in 
2018 is that concerning a railway construction 
site in South Korea. The research focused on 
the definition of  indicators useful to carry 
out Cost-Benefit Analysis concerning the ap-
plication of  BIM. 
Indeed, by investigating a real project that could 
utilize BIM in planning and construction pha-
ses, the authors try to investigate a possible 
outline of  advantages in BIM implementation, 

capturing possible financial benefits that a BIM 
could bring to a real project.

The authors identified 12 errors in 7 projects 
that could be prevented if  BIM was implemen-
ted before construction. The total upfront costs 
required to provide a BIM for the seven projects 
was estimated $116,348. On the other hand, the 
total costs required to fix the errors in the seven 
projects was $166,486. 

273



Despite the results of  Cost-Benefit analysis, what 
is interesting is the procedure carried out to quan-
tify and monetize the potential benefits deriving 
from BIM applications.
For instance, to calculate benefits that come from 
using a BIM in this case, the authors closely sear-
ched how much reworks in terms of  planning and 
construction have occurred, and after that, authors 
calculated the additional costs. After estimating the 
total possible benefits of  using BIM to fix the re-

drawing and re-dimensioning errors, also the as-
sociated costs in reconstruction orders have been 
calculated, distinguishing reconstruction into two 
phases: labour costs and material costs. Finally, the 
delayed construction due to errors was calculated 
based on the liquidated damage, estimated on dif-
ferent lengths of  delays.
In this extent, the benefit–cost ratio can be esti-
mated as 1.32 with a one-month delay and 1.36 
with a three-month delay.

Total possible benefits that could be saved because of avoided reconstruction.

setamitsEnoituloSsrorrEstcejorP

The 1st Bridge Retain wall and
bridge interference Rework

Estimate = (Volume) × (Unit fee)
The 1st Bridge Girder and column

level mismatch Rework

The 7th Bridge Site elevation and
drawing mismatch Rework

The 8th Bridge Girder and column
mismatch Rework

Labor fee estimate because of reconstruct

setamitsEemuloVeeftinUnoitcurtsnoCstcejorP

The 1st Bridge 257,74$3M610174$llawgniniateR

The 7th Bridge 006,12$3M04504$llawfoorp-dnuoS

The 8th Bridge 6.4602$3M2.2239$gnitsacetercnoC

6.614,17$latotbuS

Material fee estimate because of reconstruct

The 1st Bridge 8403$3M61013$llawgniniateR

The 7th Bridge 060,57$3M045931$llawfoorp-dnuoS

The 8th Bridge 80.13$3M2.224.1$gnitsacetercnoC

80.931,87$latotbuS

86.555,941$krowerfoesuacebseefnoitcurtsnoclatoT

Liquidated damage based on different length of construction delay.

Delay Initial Costs Damage % Liquidated Damage Total

+1 month delay
$166,486

($149,556 + $16,930)

+1.5% $2497.3 $168,983.3

%0.3+yaledshtnom2+ $4994.6 $171,480.6

%5.4+yaledshtnom3+ $7491.9 $173,977.9

Total possible benefits that could be saved during BIM work.

Incurred Reconstruction Costs Based on Redrawing Orders

Estimates = (No. of labor) × (Man-hour/8 h) × (Daily fee based on level)

Project No. of Labor Level Man-hour Daily fee Estimates

The 1st Bridge

1 Manager 40 $650 $3250

2 Coordinator 160 $420 $8400

1 CAD operator 80 $220 $2200

Total redraw benefits that could be saved if BIM was implemented beforehand $13,850

Incurred reconstruction costs based on re-dimensioning orders

Estimates = (No. of labor) × (Man-hour/8 h) × (Daily fee based on level)

The 1st Bridge 2 CAD operator 24 $220 $660

The 5th Bridge 1 CAD operator 16 $220 $440

The 7th Bridge 2 CAD operator 40 $220 $1100

The 8th Bridge 2 CAD operator 32 $220 $88

Total re-dimension benefits that could be saved if BIM was implemented beforehand $3080

Total benefits that could be saved if BIM was implemented beforehand $16,930
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Total possible benefits that could be saved because of avoided reconstruction.

setamitsEnoituloSsrorrEstcejorP

The 1st Bridge Retain wall and
bridge interference Rework

Estimate = (Volume) × (Unit fee)
The 1st Bridge Girder and column

level mismatch Rework

The 7th Bridge Site elevation and
drawing mismatch Rework

The 8th Bridge Girder and column
mismatch Rework

Labor fee estimate because of reconstruct

setamitsEemuloVeeftinUnoitcurtsnoCstcejorP

The 1st Bridge 257,74$3M610174$llawgniniateR

The 7th Bridge 006,12$3M04504$llawfoorp-dnuoS

The 8th Bridge 6.4602$3M2.2239$gnitsacetercnoC

6.614,17$latotbuS

Material fee estimate because of reconstruct

The 1st Bridge 8403$3M61013$llawgniniateR

The 7th Bridge 060,57$3M045931$llawfoorp-dnuoS

The 8th Bridge 80.13$3M2.224.1$gnitsacetercnoC

80.931,87$latotbuS

86.555,941$krowerfoesuacebseefnoitcurtsnoclatoT

Liquidated damage based on different length of construction delay.

Delay Initial Costs Damage % Liquidated Damage Total

+1 month delay
$166,486

($149,556 + $16,930)

+1.5% $2497.3 $168,983.3

%0.3+yaledshtnom2+ $4994.6 $171,480.6

%5.4+yaledshtnom3+ $7491.9 $173,977.9

Total possible benefits that could be saved during BIM work.

Incurred Reconstruction Costs Based on Redrawing Orders

Estimates = (No. of labor) × (Man-hour/8 h) × (Daily fee based on level)

Project No. of Labor Level Man-hour Daily fee Estimates

The 1st Bridge

1 Manager 40 $650 $3250

2 Coordinator 160 $420 $8400

1 CAD operator 80 $220 $2200

Total redraw benefits that could be saved if BIM was implemented beforehand $13,850

Incurred reconstruction costs based on re-dimensioning orders

Estimates = (No. of labor) × (Man-hour/8 h) × (Daily fee based on level)

The 1st Bridge 2 CAD operator 24 $220 $660

The 5th Bridge 1 CAD operator 16 $220 $440

The 7th Bridge 2 CAD operator 40 $220 $1100

The 8th Bridge 2 CAD operator 32 $220 $88

Total re-dimension benefits that could be saved if BIM was implemented beforehand $3080

Total benefits that could be saved if BIM was implemented beforehand $16,930

Benefit–cost ratio based on different liquidated damage.

BIM Cost Design Rework Benefits Construction Rework Benefits Liquidated Damage Benefit Total Benefits B/C

$127,983
(10% allowance) 655,941$039,61$

$2497.3(1.5%) $168,984 1.32

$4994.6(3.0%) $171,481 1.34

$7491.9(4.5%) $173,978 1.36

A benefit–cost ratio over 1.3 may sound too pro-
mising, and it does not guarantee all the projects 
using a BIM will enjoy the same benefits. 

Nonetheless, what was significant about this re-
search work consisted in its ability to provide 
an alternative perspective for the quantification 
of  the benefits deriving from BIM implementa-
tion, which could enable new opportunities for 
future applications.

To provide a broader panorama, it is useful to mention 
also examples coming from more theoretical approa-
ches. Some research works, indeed, attempt to measure 
the effectiveness of BIM as a tool in project manage-
ment by defining a “successfulness index” for projects ta-
ken as case studies. In such case, the index is evaluated 
according to a set of criteria such as:
- Project delivery according to its specifications;
- Project delivery within budget and time;
- Satisfaction of  the client, end-users, and investors.
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Dealing with complexity

One of  the key advantages of  BIM is that it fa-
cilitates the development of  detailed infor-
mation and analysis much earlier in the bu-
ilding process, to improve decision making 
and reduce downstream changes. 
This allows planners, designers and builders to 
better coordinate details and information 
amongst the multiple parties involved in 
the process of  developing and executing con-
struction projects.
Furthermore, the outbreak of  Covid-19 ad-
ded a further degree of  complexity in the 
project coordination among stakeholders. 

However, Building Information Modelling tools 
can assist with the updating of  projects and the 
comparing of  data across a project’s lifecycle In-
deed, BIM allows most of  the workflow to live 
in the cloud with solutions such as Autodesk’s 
Construction Cloud, MTWO and Panzura. 

These enable design and construction teams to 
coordinate seamlessly. By creating a single pla-
tform and source of  current data that is always 
accessible, projects can be coordinated remotely 
during design, construction modelling, con-
struction data gathering, digital asset handover 
and facilities management.

Covid-19 showed that those businesses that 
invested earlier in a digitally powered wor-
kforce are managing better their work du-
ring the pandemic and they are maintaining an 
enormous lead in productivity and efficiencies.

Finally, in addition to the higher difficulties set 
by the pandemic, it is also necessary to under-
line how todays’ constructions need to satisfy 
increasingly complex requirements, which is 
particularly true for highly specialized projects 
such as research laboratory buildings, which 
provide a perfect opportunity to harness the 
strengths of  BIM even more.

Dodge Data & Analytics (DD&A) has been 
conducting research on the emergence of  BIM 
and the value it provides to the construction in-
dustry since 2007, and it has recently carried out 
further studies more specifically focused on how 
BIM tangibly improves outcomes on Complex 
Construction Projects. The data and analysis at 
the base of  their report are based primarily on 
online surveys conducted with 391 owners, ar-
chitects, engineers and contractors working in 
companies that implement BIM technologies in 
their work, as well as being involved with one of  
the following types of  complex building projects:
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- Data centres;
- Entertainment projects;
- Hospitals;
- Industrial/manufacturing buildings;
- Laboratories;
- Transportation buildings.

According to this survey, many of  the hi-
ghest-scoring impacts of  BIM on key outcomes 
for complex projects result to be related to design 
activities, such as “increased owners’ understan-
ding of  proposed design solutions”, “improved 
constructability of  final design” and “improved 
quality/function of  final design”. Importantly, 
though, design-related improvements such as 
“generated better construction documents” dri-
ve better contractor engagement, which is sug-
gested by the strong performance of  “increased 
contractors’ understanding of  proposed design 
solutions”. 
Their enhanced understanding contributes to nu-
merous benefits later in the construction process, 
such as “improved ability to plan construction 
phasing and logistics”, “increased predictabi-
lity/fewer unplanned changes”, and “reduced 
rework”. Future studies are expected to show 
ever-greater benefits from the cumulative impact 
of  BIM on project outcomes. 

Impact of BIM on Complex Project Outcomes 
(Percentage of High and Very High Ratings,
Converted to a 1–10 Scale)
Dodge Data & Analytics, 2015

Owner Engagement and Understanding
Increased Owners' Ability to Actively Participate in Design Process 6. 4
Increased Owners' Understanding of Proposed Design Solutions 8. 8

Design
Increased Ability to Manage Project Scope 5. 1
Improved Quality/Function of Final Design 8. 8

Documentation and Constructability
Generated Better Construction Documents 8. 2
Improved Constructability of Final Design 9. 0

Estimating and Bidding  
Improved Process and Accuracy of Estimating Construction Costs 5. 1
Improved Accuracy and Completeness of Bids 5. 6

Construction Phasing and Logistics
Improved Ability to Plan Construction Phasing and Logistics 8. 8
Improved Owners' Understanding of Construction Phasing and Logistics 7. 7

Contractors' Understanding of Design
Increased Contractors' Understanding of Proposed Design Solutions 8. 0
Reduced Number of RFIs 5. 3

Cost Control and Reduction
Improved Process of Controlling Construction Costs 4. 5
Reduced Final Construction Cost of Projects 3. 5

Schedule and Project Duration 
Improved Achievement of Planned Schedule Milestone Dates 4. 3
Compressed Schedule Results in Accelerated Project Completion 4. 3

Unplanned Changes, Rework and 
Out-of-Sequence Work  
Increased Predictability/Fewer Unplanned Changes 8. 0
Reduced Rework 7. 2
Reduced Amount of Out-of-Sequence Work Due to Earlier Problems 6. 1

Labor, Safety and Material Waste 
Improved Labor Productivity 5. 1
Reduced Site Labor Due to Increased Offsite Fabrication 4. 8
Reduced Reportable Safety Incidents 2. 1
Reduced Material Waste 3. 2
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