Ar 3

Projekt Kandidatarbete, grupparbete
med Kajsa Holmquist

Verktyg CAD, lllustrator, Photoshop,
Rhino, Enscape

Datum 2024-02-13 - 2024-04-25

OPERA GLAS

SVAVANDE OPERA AV GLAS

ACEX15
Alma Johansson

Uppgiften var att rita en opera som skulle vara en del av ett campus. Vart
forslag aren upphangd svavande opera i glasbetong. For att lata campus-
kanslan fortsatta in i operahuset har en rymlig lobby utformats under den
upplyfta operahallen, for att mojligora en motesplats for studenter, som aven
kan anvandas till forelasningar, tal och som fikarum.

Perspektiv lobby




PLANSCHER

Nedan visas planscherna som skickades in till tavlingen. Foljande tva

uppslag visas all text samt n&gra bilder frdn plancherna. Aven har har vi
valt att folja konceptet genom att utga fran en uppdelning av sidorna |
fyrkantiga block. Genom detta val samt val av farger hoppas vi vacka en

nyfikenhet hos lasaren.

OperaGlas presentsanunique suspended construc-
tion made of glass blocks. The opera hall is entirely
detached from both the ground and the surroun-
ding building, effectively isolating it from vibra-
tions. The volume is suspended by wires attached
to steel frames beneath the hall. These delicate wi-
res 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 adorned with illuminated glass
blocks whose colors can be altered to reflect the se-
ason, occasion, or the opera being performed. This
elevated volume resembles a hanging lamp, cas-
ting its light over the city's streets at night.

Opera Glas takes on its distinctive character from
glass concrete, which serves as a consistent theme
throughout the entire building, from the fagade
to the apera’s seating. 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 characteristics of the
glass, the aim is to awaken curiosity as the silhou-
ettes 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 acusti-

|

The space beneath the elevated opera expands by
excavating steps into the ground, inspired by the
chaotic pit created when a meteorite strikes the
earth. It'is a dynamic and playful environment for
schoolwork, speeches and lectures, and also a so-
cial meeting place for students. Designed with cre-
ativity and E}unctinnality in mind, bold colors and
wood elements enhance the vibrant atmosphere.
Here, you can enjoy a coffee while observing opera
guests through the luminous glass floor above.

The glass ceiling blocks reduce airborne sound le-
vels 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 crite-
ria stated in the plan drawings.
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OperaGlaspresentsan unique suspended construc-
tion made of glass blocks. The opera hall is entirely
detached from both the ground and the surroun-
ding building, effectively isolating it from vibra-
tions. The volume is suspended by wires attached
to steel frames beneath the hall. These delicate wi-
res 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 adorned with illuminated glass
blocks whose colors can be altered to reflect the se-
ason, occasion, or the opera being performed. This
elevated volume resembles a hanging lamp, cas-
ting its light over the city's streets at night.

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 se-
ctions 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 designed to stand out,
to be a space that transports the visitor from eve-
ryday 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 anticipatory atmosphere is created.

Opera Glas takes on its distinctive character from
lass concrete, which servesasa consistenttheme
throughout the entire building, from the facade
to the opera’s seating. The %Iass blocks used vary
in size, with dimensions of 450x450x160 mm
for the facade and 190x190x80 mm for finer de-
tails. With the semi-transparent characteristics of
the glass, the aim is to awaken curiosity as the sil-
houettes of visitors are glimpsed from the lobby
and b¥ passersby on the street. Through strategic
use of color and lighting within the blocks, we
cultivate a joyful, inspiring, and anticipatory am-
biance, both inside and outside 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 addi-
tional opera house functions. Visitor flow centers
around the lobby and stairs leading to the opera
hall along transparent walls. On special occasions,
guests can dine at the opera restaurant above the

hall.

Other functions are positioned to minimize dis-
ruptions to the opera hall. The MEPFIT room is di-
vided into two areas, with the larger one located
away from the hall's influence. An airlock separa-
tes the MEPFIT area above the hall, insulating it
from equipment noise and vibrations. The rehear-
sal hall is similarly isolated from the scene shop.

The space beneath the elevated opera expands by
excavating steps into the ground, inspired by the
chaotic pit created when a meteorite strikes the
earth. It is a dynamic and playful environment for
schoolwork, speeches and lectures, and also a so-
cial meeting place for students. Designed with cre-
ativity 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 luminous glass floor above.

The glass ceiling blocks reduce airborne sound le-
vels 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 crite-
ria stated in the plan drawings.

To imitate the acoustic environment of the opera
hall, the rehearsal room is clad in the same combi-
nation of materials. Like in the opera, Dual Helm-
holtz resonators are integrated in the rear wall of
sparkling glass blocks. To dampen the perceived
loudness of the sound strength and to create an
ergonomic environment for rehearsals, additional
sound absorption- and sound scattering panels
have been installed on the walls.
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Crafted from spherical glass volumes, these seri-
ally connected Helmholtz resonators have been
designed to target frequencies in both the 125 Hz
and 250 Hz bands.

Functioning akin to mass-spring systems with two
degrees of freedom, these dual resonators exhibit
two natural frequencies. This enables each reso-
nator opening to effectively absorb two frequen-
cies. Thus, the desired target frequencies can be
chosen by small changes of the parameters.

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

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

These multi-functioning elements are comprised
of small glass blocks, intermediate air gaps, and
an absorbent cloth behind, extend the glass-ba-
sed 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 configura-
tion.

The semi-transparent floor is completely construc-
ted of glass blocks. Since this glass floor also func-
tions as the ceiling 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-fre-
quency sound waves in the hall. This characteristic
endows the hall with a vibrant acoustic environ-
ment, while simultaneously tackling optimal re-
flections and thus reduces the effects of acousti-
cal glare. Single Glass-Helmholtz resonators are
mounted inside the blocks, facing both towards
the opera hall and the lobby, tackling challenging
reverberation times in the 250 Hz band.

SPHERICAL DUAL HELMOLTZ RESONATORS IN GLASS

CONCEPTMODEL - ADJUSTABLE BALCONY RAILINGS

CONCEPT MODEL - UNEVEN GLASS FLOOR

INTERIORPERSPEKTIV OPERASAL
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PROCESSEN

4. Besok pa glasblocksforetag och eget besok pa operan

1.Viletade inspiration, producerade manga skisser, tog fram tre olika
forslag

5. Fa allt att passa ihop, framfor allt operhall och lobby. Pussel, fokus pé
lobby, planritning.
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3. Konceptmodell & akustiska prototyper

6. 3Dmodell i Rhino och renderingar i Enscape




REFLEKTION DESIGNPROCESSEN

Genom kursens gang hade vi flera delmél och
uppgifter som skulle genomforas pa kort tid. Detta
framjade enligt mig designprocessen pa ett positivt
satt, da det bidrog till ett effektivt arbetssatt och en
mer jamn arbetsbelastning over hela kursen.

Forsta veckan skulle ett koncept tas fram, nagot som
vi nog inte da riktigt forstod skulle ligga till grund
for hela projektet. Dock tror jag att det var en av
anledningarna till att vi kom igang snabbt och sedan
kunde anvanda all tid till att utveckla vért koncept.

| vér grupp upplevdes detta arbetssatt som nadgot som
tog oss framét, med konkreta inlamningar langs vagen.
Inom gruppen har vivarit noga med principerna, det
vill saga att jobba under vanlig arbetstid och sedan
slappa projektet pa helger och kvallar. Jag tror starkt
pd detta sattet att jobba, da det for min egen del ar
superviktigt for att kunna njuta av processen och ha en
gladje i skapandet. Hade vi grottat ner oss i detaljer
som inte var viktiga for helheten, eller velat for lange
med beslut tror jag inte att vi hade uppnatt samma
resultat eller kunnat jobba lika effektivt nar vi val
jobbade. Jag tanker ocksa att det ar som en provning
infor arbetslivet att hinna med det man ska pa den
tiden som ar given.

Under arbetet anvande vi oss av flera olika
designprocesser, exempelvis fysiska modeller

och prototyper, skisser for hand, filmer samt
3D-modellering. Jag upplever att en variation |
metoder ofta leder till ett mer nyanserat och informerat
resultat. Vissa kanske upplever det som flummigt att
ga ut och skrika i skogen, men den bakomliggande
tanken att skapa forstdelse for ljud i olika miljoer ar ju
superviktig. Att borja ett projekt i den anden, att pé eft
lekfullt och kravlost satt samla kunskap genom olika
kreativa metoder ar ndgot jag verkligen uppskattar. Jag
upplever att det far tankarna att sattas igang samtidigt
som man kliver in i projektet med forstaelse for de
viktiga delarna.

REFLEKTION RESULTAT

Det slutgiltiga resultatet ar jag mycket nojd med. Det
blev ett fargstarkt och utstickande projekt, med en
svavande kub i glas, precis som vi ville. Att kolla pa
planscherna och kanna att man ar nojd och gjort allt
man kunnat ar en sa harlig kansla. Och det ar annu
roligare nar man ocksa kanner att vi har haft kul under
processen.

Designmassigt ar jag supernojd. Den gula, glittrande
operasalen i glas ar min favorit i hela projektet och
jag tror att det hade varit magiskt att sitta dar inne.
Som kritik fick vi bland annat att det kan vara ett svart
val att valja endast en farg i operasalen, eftersom den
ska kunna anpassas efter vilken opera som spelas.
Daremot tror jag att det gar att [osa med hjalp av
jussattning och kanske tyg eller paneler som kan dras
fram. Exempelvis ar ju stolarna i Goteborgsoperan
roda, men nar jag var och sag musikalen Wicked dar
for ett tag sedan lyste gront ljus dver rummet nar vi
skulle ga in, och alla stolar och manniskor ség grona ut.

Det som vart projekt kanske faller mest pa ar
konstruktionen. Vi visste med oss att det skulle bli svart
att utforma och presentera en losning som faktiskt
funkar i praktiken, men det var ett medvetet val att
anda fortsatta pa vart koncept med den svavande
glaskuben.

INFOR FRAMTIDA ARBETEN

Detta projektet inspirerade mig pa manga satt. Jag
tyckte designprocessen var kul och tack vare att vi var
en likasinnad grupp med liknande vision av att testa
nagot som kandes kul och utvecklande for oss var det
valdigt trevligt att arbeta med detta projektet. Jag tar i
fortsattningen med mig den positiva stamningen och
stravan efter att gora nagot riktigt bra med den tiden
vi fick. Dessutom tar jag med mig koncept-tanket till
framtida projekt. Jag har forstatt fordelarna med att ha
ett starkt koncept och att kunna utga fran det.



