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THE STATUS ANTE OPERAM
The building never became the shopping mall it was designed for, ever since its first use it has hosted public offices.
The general state in which we found it was rather dilapidated, in the past 40 years it had hosted several tenants and
each one, without too much respect, had modified and added par ts according to their needs. All inter ventions were carried out cheaply and with poor quality materials, and, above all, without any respect for this original architecture. The
par tially exposed concrete exhibited the characteristic signs of age, dewatering, cracking, mould and lichens, but appeared intact and devoid of serious structural problems, demonstrating the good manufacture of the reinforced concrete.
The glass shell featured the major problems, modified over the years with timely and irregular inter ventions, in some
points it still had the original windows in place, with a red frame and pantograph opening.
All in all, a building that showed a rather discreet state of conser vation, but in need of remarkable inter ventions to bring
it back to life.

The original function of the two twin buildings, covering a total area of about 5,000 square meters, was to be a shopping
mall, so the internal distribution included a number of shops on two levels with the entrance on the ground floor, internal
stairs and after a second floor left open, a kind of elevated square below the other floors. The third and four th floor,
with large open spaces, were accessible with elevators and a narrow internal staircase. The fifth floor, as envisaged
by the building regulation, had a smaller covered area and large terraces, an unusual, ar ticulated and rather complex
arrangement that over the years has received many adaptations to match its different functions.
The two buildings have an emergency staircase each, the staircases are a sculptural element that face the inner cour tyard, designed on a square plan, they appear as tall towers in reinforced concrete with incisions that mimic the progress
of the stairs inside. Even the elevators are thought of as tall towers on the sides of the buildings, and at the top, near
the engine room, the towers cur ve into a pipe to end in large windows.

Prospetti
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THE RE-MODERNIZATION PROJECT
PRESERVING AND REPLACING
The first issue that emerged at the beginning of the re-modernization project was what to keep and what to replace.
Therefore, we star ted reflecting on the permanent elements, substitutions and integrations.
There are no standard solutions for the “retrofit” of existing buildings, but by adopting a consistent approach, appropriate solutions can be found for each specific project. There are currently many available technologies; the task of the
designers is to select those most suitable to reach energy efficiency, as well as the enhancement of the architectural
work. A re-modernization project contemplates an in-depth phase to understand the state of the facts, choosing what
of the existing features need to be preser ved and what replaced and integrated. Choosing what to keep is tied to the
existing building’s ability to adapt to the new destination; in this case, the new destination is to be the headquar ter
and executive office of a company, Ghella s.p.a., therefore, an office block with work spaces and meeting rooms for the
working life of about one hundred and fifty people.
One of the elements that needed to be preser ved in this project was the reinforced concrete, used for both the suppor ting structures and for the walls. The extensive use of exposed concrete was undoubtedly recognized by us as one
of the main features characterizing Ciaramaglia’s building. Par ticular attention was also paid to the conser vation of the
ar ticulated volumes that characterize this architecture.
Instead, the replacement involved all the elements that, or for functional or performance obsolescence, were no longer
useful. Among these were the fixtures, glass façades, floors, systems and plants, elevators, internal staircases, false
ceilings and some of the cantilever structures.
Finally, the integration involved elements that were not present and which were added with the specific aim of offering
new functions not present before, such as solar tubes for natural lighting, glass par titions, thermal insulation, solar
thermal and photovoltaic systems.
The aim of the project was to maintain the original character of the building by preser ving the volumes and materials,
in par ticular by recognizing the value of the use of exposed reinforced concrete, the distinctive feature of this architecture. At the same time, the aim was to deeply re-modernization the image, performance and functionality of the building.
VISIBLE CHANGES
The same rules that apply to the restoration of monuments were also applied to this project. The new par ts had to be
clearly distinguished from the original ones. It is a consolidated practice in all restoration inter ventions that new operations must be recognizable and easy to date, to avoid confusion with the original par ts. To this end, it is advisable
to offer the exper t eye the oppor tunity to recognize new and pre-existent par ts. Generally, when it comes to restoring a
building, the designer’s intent is to identify the original characteristics of the building and to reproduce it as accurately
as possible using contemporar y techniques.
In this case, although it was not a historic restoration project, it was still considered impor tant to keep in mind this restoration principle. It was considered appropriate to treat with respect the original architectural ar tefact, which is almost
50 years old, and is a statement of brutal architecture in vogue in those years.
The conser vative approach is an indisputable issue regarding monuments and buildings that have an architectural value,
being recognized as public goods to be preser ved, as required by the conser vation rules of monumental heritage that imposes constraints on the transformation process. For other types of buildings, usually more recent ones, but recognized
for their architectural quality, the constraints are less tight and there are broader degrees of inter vention.

How to inter vene, what to preser ve and what to modify are delicate issues that can not be defined solely by regulation,
it is therefore impor tant to give space to the architect’s design sensitivity.
THE WORKING SPACE
The office, intended as a workplace, was conceived when we star ted writing things down. After centuries, we have come to
the current trend that “your office is where you are”, which is transforming our workplaces. Despite this, I believe that the
idea of “office”, meant as the identity and the company’s interpersonal communication space, will not be easily replaced.
The office is, in fact, the place for personal encounters and synergies, and there is a good chance, that despite the tremendous step forward in communication technologies, it will continue to be the preferred location for human activities.
The definition of the concept of the “ideal office” is, as in this case, searched for in occasion of the creation of the new
Ghella s.p.a. headquar ters, and in par ticular, the prefiguring of the new workspaces. The transformation of digital communication modes has meant that work is mainly carried out through personal processing activities that take place in silence, and occasionally, in team work and meetings. Space is generated according to the way the work is carried out; the
typological model we referred to is that of the combined office developed in Scandinavia in the 1980s; this model com-

bines the advantages of the cells and those of the open space. In a typical office building, individual work takes place in
cells, while teamwork in open spaces. Cells are usually placed along the façades and relate to the central space through
full-height glazed walls. Each workstation has a meeting space which overlook directly towards the exterior, with individual possibilities to adjust the environmental conditions. The internal glass divisions have the dual function of allowing the
passage of natural light towards the inside spaces and to see each worker, while maintaining visual contact between the
singles and the group; and at the same time, ensuring acoustic comfor t to promote privacy and concentration.

bubble). This central space houses meeting rooms, floor secretariats and temporar y offices.

This ideal space organization model has been inser ted inside the context of a pre-existing building, originally conceived
for commercial purposes. The adaptation of the theoretical scheme to the actual context, with its constraints, generated

This scheme was developed for Building A and then extended to Building B, which was purchased after. The second

our project. The star ting space was devoid of internal subdivisions, which facilitated the task of adapting the ideal model

building is connected to the first by two bridges on the first floor and fully retraces the compositional scheme of building

to the real space.

A, but with smaller dimensions. Building B does not have a large central space with common rooms but maintains the

The central area, from the ideal open space model, in reality turned into an enclosed space delimited by glazed walls; its

organization of the spaces around a central “lantern”.

shape on the plan made it known as the “bubble”. The common spaces are enclosed inside the bubble, as well as the

The open space scheme did not fit into the organization of the work required by the client, which is the seat of the com-

administrative offices for each floor, the meeting rooms and the ser vice spaces. The bubble is completely surrounded by

pany’s management. The need for greater privacy of the individual users is not compatible with open space; at the same

a ring corridor, that defines the floor’s distribution. From the absolute transparency of the interior division walls, which we

time, we did not want to give up some of the peculiar aspects of open space plans, such as the visual advantages for

had initially conceived, we went for a semi-transparent solution that ensured the passage of light and space perception,
while at the same time, providing greater privacy for the users.

communication and light permeability.

The solution adopted was to work on internal par titions to ensure privacy and transparency. The dividing walls between
HOW TRANSPARENT? THE WORK SPACE, BETWEEN PRIVACY AND OPEN SPACE.

the rooms are glazed and in the central par t is a wardrobe, about 2 meters high, that filters the view between the rooms,

The layout of the plan is divided into two distinct areas designed to have two different levels of privacy; the first area

leaving a transparent glass perimeter around the wardrobe. The walls towards the corridor are also glazed and are par-

is more public, here we can find the ver tical links, stairs and lifts, and it houses meeting rooms and offices for outside

tially translucent thanks to a film applied on the surface. This has resulted in a solution that allows space perception,

guests; the second area is separated by two translucent doors and houses the company’s offices. This arrangement is

natural permeability and easy visual contact between the people present, at the same time, ensuring the required level

repeated on all the floors, with the exception of the fifth, gathering around the new staircases, which consist in a single

of acoustic and visual privacy between the rooms. Once the building was finished, the first reactions of the users were

ramp, offering a socializing space where to have a break, meet colleagues and relate.

rather conflicting. Switching from a working environment with walls and doors to a ver y transparent environment made
some of the workers feel uncomfor table. Our concept of work space was developed in accordance with the commission

The floor plans have an almost isosceles triangular shape; the office rooms located along the exterior walls are ser ved

and it was to be the architectural transposition of the organizational model of work based on the visibility and transpar-

by a ring corridor delimited by two non-parallel and different glass walls. The wall towards the offices is straight and

ency of each person’s actions, a model strongly suppor ted by the proper ty.

reaches the ceiling intersecting the beams; the wall facing inwards is a wide-ranged split that ends under the beams,
defining a central space delimited by a cur ved surface representing the hear t of the transformation, “La Bolla” (the
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LANTERNS
NATURAL LIGHTING

6. DETTAGLI

The plant of building A, the largest, in its widest point, as mentioned above, has a distance between the façades of about
25 meters. This aspect has led us to study solutions that would allow natural lighting to reach the darker areas located
in the centre of the building. The large skylight shafts in the middle of the building, used only in small par t for plant
pipes, have been filled with solar tubes that from each floor reach the roof. Solar tubes are systems available on the
market that allow to carr y natural light even at many meters distance. The principle is similar to that of fibre optics, but
on a much larger scale. The tubes are circular spiral channels, between 30 and 90 cm of diameter, coated inside with a
reflective film that ser ves to carr y the light towards the inside from the top placed on the cover towards the exit, covering
up to 30 meters distance. In our case, the tubes were adapted to an unusual condition, in fact, the light is diffused from
a ver tical surface and not from an horizontal one, as in most cases. The tubes have a diameter of 60 and 45 centimetres
depending on the distance from the cover and there are 6 in each skylight shaft. The light comes out from the tube and
CURVED GLASS DIFFUSERS
Cur ve shaped laminated glass sheets were used to make the lanterns. The cur vature of the glass is a complex production process; in fact, two sheets of float glass have to be bent, which, in the autoclave stratification process, will have
to adhere perfectly to each other. Cur ved glass is quite expensive since the cur vature is obtained by heating the glass
sheets on a mould, generally made of steel that has to be predisposed with the desired shape and made to measure.
The glass plates are heated in ovens at high temperatures, until they soften, which, depending on the type of glass used,
varies between 700° and 900° C. The glass sheets rest on the mould, copying its shape, and are then left to cool slowly
to regain their mechanical proper ties. This process is often still semi-hand made and the price is greatly affected by the
cost of the mould; the final cost therefore, depends on how many glasses are bent using the same mould. For this reason, in the design phase, we reduced the bending of the radii from three to two, therefore, optimizing the relative costs.

The design of the trees comes from photos taken in winter of the lime trees in Via Brofferio. They have been transformed
into a vector image to be printed with a plotter on PVB interlayer film used to stratify the two 8mm glasses. To obtain
the image of the retro illuminated trees, several tests were carried out, verifying which colour would give the best image
result, and at the same time, letting the greater amount of light through. The choice was to print in two shades of white
with a different degree of transparency: the shapes of the tree branches have a transparency of 20% and the background
has a transparency of 80%. The result is that the shapes of the branches let in less light, appearing darker than the
lighter background; overall, the whole surface lets the light through by completely covering the background surface.
One of the glass sheets of the lantern is hinged and can be opened to access the back space, ensuring maintenance
and cleaning. The glasses are suppor ted by thin painted white steel fixtures placed at the base and laid on the floor,
suppor ted by shelves on the top, so as not to occupy the ceiling space.
Each lantern has two large eyes that spread the light of the solar tubes on the glass walls. At the base of the solar tubes

is diffused by a fresnel lens that expands its diffusion angle and makes it more homogeneous, but the effect is still that
of a large ceiling lamp. To avoid this, the idea was to conceive bright objects that housed the natural light in the centre
of the building in the darker areas, hence the idea of the lanterns. The lanterns are three for each floor and are located
on the 1st, 3rd and 4th floors. The system is, therefore, composed of 9 lanterns with 2 tubes each.
The Lanterns are placed around the skylight shafts and become great illuminating bodies, giving the feeling that beyond
the glass there is an open space where light comes in naturally. This perception is emphasized by the design of printed
trees that, as a shadow projected on the glass, suggest the idea of light passing through the branches of a forest.
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GLAZED FAÇADES
A NEW CONTEMPORARY IMAGE
We opted for a conser vative choice regarding the opaque shell, giving the reinforced concrete its prominent role in the
image of the building, however, it was the opposite for the glazed façade. The glazed façade was supposed to declare the
buildings innovation compared to the past, to bear its new contemporar y image. At the same time, given the remarkable
surface of the glazed façades, they had to ensure a significant improvement in the energy performance of the building.
The first idea was to have completely glazed surfaces where the framework was not visible. Many architects love this
solution, no framework, just glass. The building would be of reinforced concrete and glass, creating a contrast between
the pre-existing and the new. The composition of the building favoured this distinction between the two materials, all
the large or small openings are equipped with a reinforced concrete frame that is well recognizable and identifies the
perimeter of the openings.

HOW IT WAS
The large square windows of the first floor, conceived to be shop windows, weren’t originally divided by a window frame
but were closed by a single large glass plate. Solar control glass was used, and in the 1970s, this meant that they were
either mirrored or, as in our case, made of brown glass. Clearly, given the size of the glass, which was over 3 mt x 3 mt,
the glass was fixed to the frame. Windows on the higher floors had openable par ts and the surface was subdivided into
much smaller por tions by a frame. The openable par ts were highlighted by a red coloured window frame, while the fixed
par ts had a natural aluminium fixture. The original window openings had a singular pantograph movement, a solution
we also used for the windows of the two bridges linking the first floors of building A and B. The rest of the building was
equipped with an uninterrupted façade presenting gold plated aluminium window-post and transoms, concealed by ver tical brise soleil or in natural aluminium in the ver tical openings.

The glass used is magnetronic solar-controlled with a thickness of 10t / 27 air / 44.2 b.e.
The aluminium thermal fixtures used in this building had an Uf variable between 1,5 and 1,8 and double-glazing with Ug
values between

1,2 and 1,4.
7.3.4 OPENING WINDOWS
The window doors have a width of 80 cm for a height var ying between 280 and 300 cm, these height dimensions require
the need for fixtures with good resistance to bending and greater than average dimensions. In addition, the high performance aluminium frames have remarkable thicknesses, so the aim of minimizing the impact of the windows to achieve
the entire glass effect was pursued by superimposing the window fixtures to that of the façade. Fitting the frames next to
each other would have doubled the thicknesses, while superimposing them instead, we obtained only one visible frame.
This solution results in the window frame receding compared to the outer edge of the façade, contributing to the formation of recesses and to the continuous effect of the glass surface at the openings. The glass balustrades fixed in line
with the fixed cells recall the visual continuity of the outer glazed surface.
Each room is equipped with at least one window for natural ventilation. To facilitate ventilation, the window doors feature
an overhanging opening and a gas shock absorber that makes them indifferent to wind blows.

DETTAGLI DAL MODELLO BIM DELLA FACCIATA / 3D DETAILS BY BIM MODEL

7.3.5 COLOURED GLASS BALUSTRADES
The coloured glass balustrades are perhaps, today, the element that most identifies the building. This element, which has
become the most recognizable of the retrofitting inter vention, was introduced during the development of the definitive
design. The balustrades have proved to be necessar y to minimize the presence of fixtures in the design of the glazed
façade. All glazed surfaces are made up of an alternating par t of fixed windows and doors that can be opened at full height,
of constant dimension, so there are only ver tical lines of division. A split in two of the openable par t would have introduced
a horizontal line, so, to avoid this, full height doors were chosen, which need a balustrade. A metal balustrade would have
introduced a horizontal line in the prospectus; hence the solution to use glass balustrades without horizontal lines.
The building’s prospect at this point appeared to be completely cement grey with many glass par ts, not bad as a result,
but indeed, a ver y serious image. Nearby, are twentieth-centur y buildings with their measured range of colours; here, we
risks getting bored of the monotony of concrete. There was also the desire to pull away from the gloomy image formed
during the years, also caused by the building’s poor maintenance conditions52. These considerations brought to the idea
of introducing colour to the new image of the building. Colour, or rather colours, have been introduced using coloured
glass balustrades.
Colour in glass is different from colour on a matte surfaces like walls; coloured glass is bright, shiny and possesses
the magical proper ty of colouring the light passing through it. On the frequent sunny days, it often happens that passing
nearby, you can find por tions of road coloured in blue or magenta; surprised, you look around to understand where this
unusual light is coming from and turning your gaze to the sun the myster y is unveiled.

Coloured transparent glass is like a precious stone, precious and cheerful at the same time. As precious stones, the
colours chosen are vibrant, bright colours in five shades: yellow, magenta, blue, green and orange. They are alternated
in the façade so that there are never two the same next to each other. The result surprised us too, the coloured par ts
are not many, but they are by far the element one first notices.
The balustrade is made of layered glass consisting of two 10mm thick extra-clear glass sheets with coloured film inside.
The different colours are obtained by superimposing several different coloured films. Coloured films are combined to obtain the desired colour, therefore, combining the basic colours, one can get hundreds of different hues. The glass sheets
are suppor ted by two U-shaped aluminium fixtures along the ver tical sides and are without fixtures on the horizontal
par ts. The balustrade is raised 10 centimetres from the threshold to allow air circulation and water flow.
Another advantage of using coloured balustrades is the ease with which one can identify and recognize the individual
rooms from the outside of the building.
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SHADING SYSTEMS
VENETIAN BLINDS IN THE DOUBLE GLAZING
The problem regarding solar protection in the Ghella office building has been a highly discussed topic between proper ty
and designers. As often happens, the final solution is a compromise between the many needs of the building, such as
image, energy performance, cost, management, and maintenance. Various solutions have been analysed, among them
external rolling shutters, which were discarded because of the complex maintenance since they are subjected to atmospheric agents; silk-screened glass shelvings were excluding because they are effective only when exposed facing south
and would have impacted on the building’s image; reflective glass with a high solar factor was unsuitable because of the
negative consequences on the natural lighting level and doesn’t allow heat radiation gain in winter.
The solution chosen was to inser t micro-perforated aluminium micro strips inside the gap between the two glasses. The
reasons for this choice lies in the possibility of having an adaptive, weather-protected system with low visual impact. Due
to the size of the cells, some up to 3 mt wide, the strips can only be adjusted, but not raised, ensuring longer durability.
Micro-perforation allows, even when the blades are completely closed, a discrete perception of the external context. The
strips are controlled independently by the users in each room and the only automatism introduced was to close all the
strips at night so as to prevent thermal gains the next day if the offices were to remain empty.
This solution has two side-effects. If on the one hand, the strips are protected from the atmospheric agents, on the other
they are inser ted inside the sealed glass. The first adverse factor is that access to the strips is not allowed and if there
are breaks in the mechanisms, it is necessar y to remove the glass and replace it. At present though, about seven years
after the first installation, this has not been necessar y for any cell. The second downside is the increase in temperature
inside the double-glazing. In fact, the radiation is blocked by the strips that hold a par t of the incident energy by transforming it into heat. This heat, contained within the cavity, is retransmitted to the glass which increases its temperature
and produces a radiant effect on the inside environment. Substantially, the greenhouse effect takes place inside the
double-glazing, instead of inside the building. Being essentially radiant energy, it is possible to reduce the discomfor t
with the use of internal cur tains that interrupt radiation towards people.
The use of the strips allows to change the shading factor of the glass dynamically, following the behaviour of the façade
during daylight hours and in the different climatic conditions of the year.

INTELLIGENT LIME TREES
The most effective shading systems are adaptive ones since in summer they reduce the passage of solar radiation,
allowing it in winter. The Ghella building has an additional adaptive shading system, lime trees. Along the south-eastern
façade there is a string of lime trees that in the summer has dense foliage that block solar radiation up to the 4th floor,
while in winter, thanks to the loss of the leaves, it allows direct solar radiation. This “intelligent” and dynamic system
doesn’t fear atmospheric agents and only requires the maintenance reser ved to urban trees.
SOLAR GLASS FACTOR
The control of the irradiation can be effectively managed with the use of solar control windows. Until a few years ago,
the choice of glass with a high “g” factor capable of blocking a high percentage of incident energy resulted in a similar
decrease in the transmission of light inside. Recent advances have been made in the glass sector. At present, one of
the parameters used to evaluate the effectiveness of glass solar control is the selectivity index Is. This index is put into
relation with the g factor, or the amount of energy passing through a glass, with the LT factor representing the amount
of light that passes through the glazed surface. Selective glass is therefore able to select, by means of specific metallic
oxide deposits on the surface of the glass, the frequency of the incident solar radiation by allowing more electromagnetic
waves to pass through the visible spectrum and blocking the radiant, UV and infrared components that are not in the
visible spectrum. In substance, now there is no direct propor tionality between g and LT.
In our case, magnetronic selective glass was used with a ver y high selective factor. The control through the factor g alone
is generally not sufficient to avoid excessive heating unless we use glass with g factor close to 0,2, which necessarily
compromises the light transmission. Different solar factor glass was used in this project, depending on the solar exposure of the individual façades. Even in this case, the project needs to find a compromise, not only between the solar
factor and the light transmission but also with the aesthetic requirements. In fact, glass with different solar factors
have a different appearance. Such differences are perceptible only if different glasses are placed next to each other,
otherwise they are imperceptible. Therefore, when using different glass in the same building, one must be careful not to
put them next to each other. In this building the task was simple, the façades are ver y fragmented, comparable more to
large windows than continuous façades.
Four different glass areas have been identified:
Nor thern or completely shaded areas (2nd floor loggia)
glasses without solar control with G = 61% and LT = 69%
Eastern and Western surfaces
glass with G = 41% and LT = 56%
Southern and horizontal surfaces (4th floor connecting bridge cover)
glass with G = 29% and LT = 46%
This solution has made it possible to reduce the thermal loads of irradiation while maintaining the perceptual uniformity
of the glass surfaces.
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