OPERA

As part of a student design competition, the task was to create
an opera hall situated within an urban setting. The competition
came with its own set of instructions, and the requirements
were clear. The various spaces within the opera and their
respective areas were predetermined, which served both as an
advantage and a challenge in the design process. There were
no limitations on the choice of concept and the architectural
design of the building.

The assignment placed significant emphasis on acoustics since
a part of the competition involved designing an auditorium
with optimal acoustics for an opera while considering factors
that could affect sound, such as traffic and mechanical rooms.
To achieve the desired acoustic values, a collaboration was
initiated with a student from the acoustics master's program.
This marked the first instance in our education where two
professions collaborated. To seize this opportunity, we chose
to challenge ourselves by devising our own acoustic solutions
for the opera hall that would seamlessly integrate and with
the concept. Our goal was to merge design and acoustics,
highlighting the acoustic solutions as an integral part of the
architecture rather than concealing them.

‘OperaGlaspresentsan uniguesuspended construc
tion made of glass blocks. The opera hall is entirely
detached from both the ground and the surroun
ding building, efectively iolating it from vibra
tions. The volume i suspended by wires attached
o steel frames beneath th hall.These deliate wi
vesare anchored outide the opera house, lending
asense of weightlessness and crating the lusion
of the cube floating above the ground.

The opera hall i adorned with illuminated glass
blocks whose colors can bealered o refec he e
ason,occasion, o the opera being performed. This
elevated volume resembles a hanging lamp, cas
tingits ight over th city'sstreetsat night.
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The plan eflects the modular nature of th glass
cube, comprsing thiee distinct volumes: the
cube e he obbyand sl ol or
tional opera house Functions Vistor fow ceners
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away fiom the halls influence. A aifock separa-
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sa\ hallis similarly isolated from the scene shop.

Opera Glas takes on isdisinctive character from
glass concrete, which serves asa consistent theme
Thoughout the entie builing, fom the facade
1o the operas seating Th glassblocks used vary
insize, with dimensions of 450x450x160 mm for
the facade and 190x190x80 mm for finer details.
With the semitransparent charactritcs of the
glas, the aim s to awaken curisity s the silhou
etesof visiors are limpsed from the lobby and
by passersby on the tret.

Construting an opera house with glass concrte
presents boih acoustic challenges and benefit,
Further details on the acoustic considerations are
provided o the next page along with the acusi
al pototypes
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Opera Glas takes on its distinctive character from glass
concrete, which serves as a consistent theme throughout
the entire building, from the facade to the opera’s seat-
ing. The glass blocks used vary in size, with dimensions
of 450x450x160 mm for the facade and 190x190x80
mm for finer details. With the semi-transparent character-
istics of the glass, the aim is to awaken curiosity as the
silhouettes of visitors are glimpsed from the lobby and by
passersby on the street,

Constructing an opera house with glass concrete presents
both acoustic challenges and benefits. Further details on
the acoustic considerations are provided on the next page
along with the acustical prototypes.
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OUTDOOR PERSPECTIVE- URBAN LAMP a

Opera Glas presents an unigue suspended construction
made of glass blocks. The opera hall is entirely detached
from both the ground and the surrounding building, ef-
fectively isolating it from vibrations. The volume is sus-
pended by wires attached to steel frames beneath the
hall These delicate wires are anchored outside the opera
house, lending a sense of weightlessness and creating
the illusion of the cube floating above the ground.

The opera hall is adormed with illuminated glass blocks
whose colors can be altered to reflect the season, occa-
sion, or the opera being performed. This elevated volume
resembles a hanging lamp, casting its light over the city's
streets at night.

STRUCURAL CONCEPT SKETCH
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THE RHYTHM OF THE OPERA

The plan reflects the modular nature of the glass cube,
comprising three distinct volumes: the cube itself, the
lobby, and a solid volume for additional opera house
functions. Visitor flow centers around the lobby and stairs
leading to the opera hall along transparent walls. On spe-
cial occasions, guests can dine at the opera restaurant
above the hall.

Otherfunctions are positioned to minimize disruptions to
the opera hall. The MEPFIT room is divided into two areas,
with the larger one located away from the hall's influence.
An airlock separates the MEPFIT area above the hall, insu-
lating it from equipment noise and vibrations. The rehear-
sal hall is similarly isolated from the scene shop.

CONCEPTMODEL-VOLUME



The space beneath the elevated opera expands by excava-
ting steps into the ground, inspired by the chaotic pit crea-
ted when a meteorite strikes the earth. It is a dynamic and
playful environment for schoolwork, speeches and lectures,
and also a social meeting place for students. Designed with
creativity and functionality in mind, bold colors and wood
elements enhance the vibrant atmosphere. Here, you can
enjoy a coffee while observing opera guests through the lu-
minous glass floor above.

The glass ceiling blocks reduce airborne sound levels by up
to 40 dB, like the double glass facade, made of laminated
panes and a PVB layer. Thus, these barriers are sufficient to
meet the noise criteria stated in the plan drawings.

The opera hall accommodates 1295 seats, with 60 percent
distributed across the ground floor with a tiered balcony,
and 40 percent across two levels of balconies. The orchestra
is divided into two sections elevated on balconies, with the
conductor positioned centrally and visible to all

The glass concept defines the interior of the opera hall. Walls
and balconies are adorned with glass blocks, and chairbacks
made of glass emerge from the glass floor. The opera is de-
signed to stand out, to be a space that transports the visitor
from everyday events and the hectic life outside, to a place
where nothing is impossible, where all stories are real. With
the use of color and lighting, a joyful, inspiring, and antici-
patory atmosphere is created.
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DUAL HELMHOLTZ RESONATORS

Crafted from spherical glass volumes, these serially con-
nected Helmholtz resonators have been designed to tar-
get frequencies in both the 125 Hz and 250 Hz bands.

Functioning akin to mass-spring systems with two degre-
es of freedom, these dual resonators exhibit two natural
frequencies. This enables each resonator opening to ef-
fectively absorb two frequencies. Thus, the desired target
frequencies can be chosen by small changes of the para-
meters.

Installed within the glass block walls, this design suggests
a solution to successful sound absorption despite using
hard and reflective materials.

THE GLAS SLIT BALCONIES

Balcony railings will be adorned with separate glass ele-
ments. With this prototype, the acoustic and architectural
design work together, as the railings act as high frequency
absorbents or diffusors.

These multi-functioning elements are comprised of
small glass blocks, intermediate air gaps, and an absor-
bent cloth behind, extend the glass-based theme within
the auditorium down to the smallest detail. The spacing
between each piece and the rear absorption layer can be
adjusted. This design renders them versatile in acoustic
terms, as they can function as slit absorbers, diffusers, or
diffractors, depending on the chosen configuration.

HEELS OVERHEAD-UNEVEN BLOCKS

The semi-transparent floor is completely constructed of
glass blocks. Since this glass floor also functions as the ce-
iling in the lobby, visitors can catch a sparkling glimpse of
the auditorium when it is filled with the audience before
performances.

The uneven surfaces enable dispersion of high-frequency
sound waves in the hall. This characteristic endows the hall
with a vibrant acoustic environment, while simultaneous-
ly tackling optimal reflections and thus reduces the effects
of acoustical glare. Single Glass-Helmholtz resonators are
mounted inside the blocks, facing both towards the opera
hall and the lobby, tackling challenging reverberation ti-
mes in the 250 Hz band.

A - SPHERICAL DUAL HELMOLTZ RESONATORS IN GLASS

B - CONCEPT MODEL - ADJUSTABLE BALCONY RAILINGS

C - CONCEPT MODEL - UNEVEN GLASS FLOOR



Eversince I saw an image of Hermes Maison in Tokyo, I've been drawn to glass blocks. |
admired the material’s retro style, modular structure, mysterious transparency and beautiful re-
flections. A curiosity lingered in me about what could be created with these blocks, so when the
thesis project was presented two years later, glass blocks were a natural choice for a concept.
However, to explore other ideas, we began the process by brainstorming various concepts.

The first concept, Blue, featured an organic design, with the building's facade meandering

and flowing like water The second concept, Grey, embraced a brutalist style while flirting with
classical columns and clear structure. Despite two very compelling concepts, the allure of glass
blocks was undenieble. The material's possibilities, unique character and challenges inspired
more ideas and thoughts, but above all, it ignited a joy and eager to creation. Ultimately, we
chose the glass concept and named it Yellow.

The process continued with a highly creative phase where we experimented with different
designs and how the material could be intergated in a building. From the beginning we knew
that we wanted the opera's facades would be characterized by glass blocks, but the question
was to what extent. One proposal was for the entire facade to be made of glass blocks, with
reqular window glass inserted intermittently to play with the material's transparency. Throug-
hout this creative process, we created physical concept models to gain a better understanding
and further develop the concept. Eventually, we decided on a double facade where the opera
hall was elevated, clad in glass blocks. The idea behind the double facade and suspension was
for both to contribute to good acoustics. At this stage, we also decided to integrate light sources
into the blocks so that the suspended structure could resemble a lamp illuminating the urban
space around the opera. To make use of the space created beneath the elevated volume, we
chose to dig out various levels and stairs, creating a unique and dynamic space, perfect for a
lobby, study area and social gathering space.

As the next iteration began, focusing on acoustic prototypes, the challenges of glass blocks
regarding acoustics became apparent. Despite the difficulties of achieving good acoustics with
the hard material, we were uncompromising in letting it influence our concept. In collabora-
tion with our acoustician, we turned the problems around and managed to use the glass to our
advantage in acoustics. We created three acoustic solutions, all entirely made of glass. In this
way, architecture and acoustics merged, creating something entirely unique; an opera hall that
doesn't conceal its acoustic solutions but highlights them and lets them become part of the
spatial character and experience.

To present our concept and the acoustic aspects in a clear yet engaging manner, we chose

to blend various representations. The light and transparency of glass were best showcased
through renderings of the exterior, lobby and auditorium. To create the renderings, we first
digitally modeled an 3D-model. Throughout the process, we built physical concept models,
which were then photographed and used on the posters. In addition, we used sketches and a
hand-painted glass block to reinforce the concept. We also purchased real glass blocks to drive
our own process and for investigative purposes.

And just like that the opera was born, and we had no other choice than to name it Opera
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| will forever look back on this project with great joy and pride. | believe we made an incre-
dible effort in deciding on a concept early in the process and then daring to stick with it all
the way through. While glass blocks had their advantages, they also posed unique chal-
lenges, which in turn demanded unigue solutions. Without compromising the concept, we
managed to create our own acoustic solutions, entirely crafted in glass. It was an incredible
process, and it was exciting to present something so different. This work wouldn't have been
possible without the help of our acoustician. | had prejudices that conflicts always arise when
two professions meet because they have difficulty understanding each other's visions and
needs. Our collaboration took a different path; it became a success story. Right from the start,
there was an understanding between us that allowed us to assist each other in the process
of achieving the desired result. The collaboration has brought great joy to our group and is
definitely one of the reasons for our good outcome.

Given more time, we would have developed the construction further and detailed how the
suspension works. We acknowledge that this part was left unclear and agree with the criticism
we received that our presented solution wouldn't function in practice. Another improvement
would have been to include the sustainability factor in the project. We are aware that sustai-
nability is an important aspect, but unfortunately, it wasn't prioritized this time due to time
constraints. The choice of glass blocks was made with the awareness that it is a fully recyclable
and robust material with a long lifespan. However, this aspect wasn't highlighted in the final
result. A potential development could have been to determine that the plywood used in the
opera was also recycled, and that the concrete foundation was made with more environmen-
tally friendly, alternative binders. A simple solution to make the opera more environmentally
friendly would have been to use renewable energy by installing solar panels on the roof.

In conclusion, this project has inspired me a lot. The creative process and the new challeng-
es have sparked a desire to create. The collaboration with the acoustician was particularly
exciting. Working with other professions was very instructive, and in my opinion, the end
result was much better when different expertise came together. The good collaboration has
inspired me to continue working with other professions, and I hope my future career is filled
with encounters with different people who all want to combine their knowledge and create
something magical.
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