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PROJEKTUPPGIFT

Uppgiften var att rita en opera for ett collage som aven skulle fungera for andra
typer av upptradanden och seminarier och inte bara vdanda sig till studenter utan
aven till allmanheten. Projektet var en tavlingsuppgift som uppmuntrar till att an-
vanda kunskap om akustik och ljudisolering i gestaltningen av de delar dar akus-
tiska krav ar av stor betydelse.

Operahuset hade tilldelats en tomt i Monteral vid en korsning mellan tva huvud-
gator och med bade flygled Over sig och motorvag i narheten stalldes hoga ljud-
krav.

FOKUS

| arbetet med operan har fokus legat pa att forséka visa upp vad som hander inuti,
det dagliga arbetet bakom de uppsattningar som visas. Att ge mojlighet for in-
blickar for de som passerar forbi gaendes eller med bil, kan vacka intresse hos de
som aldrig tidigare besdkt operan. For att rikta fokus mot de handelser som sker
inne i byggnaden har fasaden fatt en nertonande gestaltning och byggnaden en
enkel form. Samtidigt har material valts for att ge en gedigen och elegant kladnad.



SITE

The site is located in Downtown Montreal, in close dis-
tance to the central station as well as the cultural area
with museums and sports centers. In the north east two
high ways are passing and to the south the Technical Uni-
versity is located.

The building is situated so that it opens up towards the
cultural area (sharing parking lot with the arena across
the street) and to the high streets passing by. By placing
the building in the corner it stands out and claims its po-
sition as the opera of the city.
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The environmental noise at the site caused by the

air-traffic above is estimated to around 80 dBA, and the
road-traffic noise is estimated to 70 dBA. The building is

designed according to these values. The big glass block
fagade, with STC 40, divides the lobby from the outside
and ensures that the lobby achieves RC 25.
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Site plan 1:5000
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An opera is much more than just the performance in the
evening and an opera house is much more than just the

outer shell. Our concept is to arouse as well as to quite
curiosity and to show the work behind the scenes.

By creating a clean volume with a semi see through
fagade it will be possible to discern, right through the
facade, different lights as well as people moving around.
By opening up the fagade, like shop windows, people
may catch a glimpse of what’s going on inside. In some
windows they will see straight into the different shops;

e (14

where the costumes are made and the scenes put togeth-
er. In other windows clothing and scenery will be dis-
played. Like this you raise the curiosity on what’s happen-
ing behind the walls.
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ENTRANCE FLOOR
1—Lobby

2 — Tickets/office
3 - Wardrobe
4-WC

5-Bar

6 — Café

8 —Scene shop (620 m?)
9-Stage (580 m?)

10 - Loading dock

11 - Scenes/shop windows

Ceiling STC=60

13 mm Plasterboard

22 mm Chipboard

17 mm Rock wool insulation
45 x 220 mm wood beam
95 mm Stone wool insula-
tion

25-30 mm Steel profile

2 x 13 mm Gypsum board

The ceiling and the roof together is estimated to have STC=75.

12 - Storage

A Entrance floor, 1:500

Roof STC=55

80 mm Concrete
100 mm Rock wool
b < insulation

80 mm Concrete

Details 1:10 (mm)

7 — Costume/wig shop (130 m?)

To create a semi see through fagade a special system of
optical glass blocks has been used. The glass blocks look
like rectangular bricks which are put together with rein-
forcement and then hung from the top beam. The glass
fagade turns black-indigo-purple and lets through the
light from outside-in during daytime and from inside-out
during nighttime, making it a lantern of the city. The
closed parts of the building are covered with black steel
panels, to harmonize with the glass.

Basement 1:1000
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The building is divided into different parts; one public and
one private. The public area is mainly on the entrance
floor and opens up to the city outside. Here you will find
the most important spaces for visitors such as the ticket
office, wardrobes, restrooms, music café and bars as well
as the entrances to the auditorium.

The private part is more closed to the outside and located
on four different floors, surrounding the stage tower. The
different heights required for the different rooms have
contributed to shape the volume.

Glass brick wall 1:5 (mm)

The Machinery Equipment Room is placed one floor be-
low ground level to avoid vibration and noise leaking in to
adjacent rooms or in to the auditorium. All machines are
placed on Inertia Bases and the piping is isolated from
the rest of the building using flexible pipe connectors and
acoustic hangers.

BASEMENT

12 —Storage (in total 655 m?)

13— MER (150 m?)

14 - Orchestra dressing room (100 m?)
15— Plenum chamber

16 — Orchestra pit (179 m?)



AUDITORIUM

The hall is to surprise you!

The volume of the building is very clean and

strict and when entering the auditorium you walk
through a passage which is acoustically dead, like
an empty space where you can leave the busy day
outside, take a deep breath and then enter the ex-
citing and non-expecting inside. With inspiration
from the Agora theatre in the Netherlands the goal
has been to create a hall that will satisfy the ear as
well as the eye when entering.

In order to create an outstanding visual expres-
sion and to scatter the sound from the stage the
walls are made of triangular wooden panels. The
panels, together with the proscenium, help cre-
ating a more diffuse sound field in the opera hall.
The triangular surface irregularities of up to 0,75
m helps to create diffusivity even for the lowest
frequencies.

The wooden panels are put together by flexible
joints. These joints are transparent to let light pass
through from the back, creating an exciting pattern
inside the hall, yet preventing sound to escape
through the gap between the panels. To make

the triangles heavy and so preventing them from
vibration, each panel is attached to a fiber cement
board at the back. The panels are carried up by a
steel latticework connected to the concrete wall.

The whole auditorium is covered with a heavy
double shell to be acoustically insulated from the
rest of the building and its surroundings. The dou-
ble shell as well as thick, heavy doors makes sure
that the auditorium has RC 15. Noise from the ven-
tilation system is prevented by placing a ventila-
tion vent under each chair, through which air from
the plenum chamber beneath is transferred in a
slow pace of maximum 1 m/s. The air out from the
auditorium is flowing through a ventilation muffler
keeping the environmental noise outside.

The balconies are so called Flying Balconies, with a
space of one meter between the back wall and the
balcony. This allows more reverberant sound ener-
gy to reach the audience which creates a greater
spaciousness. Simulations have been made, show-
ing that the IACC for the mid frequencies increases
with about 40 % with a flying balcony of seats fur-
thest to the back. Moving the balconies one meter
apart from the back wall also optimizes the visual
distance to the stage.
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ORCHESTRA PIT

The size of the orchestra pit is changeable to suit differ-
ent performances. By raising the floor, which is divided
into two parts, the stage floor can either reach further
out into the auditorium or be used for extra seating.

In the orchestra pit, one wall is reflective and diffusive
while the other three are absorptive. This is to keep the
sound pressure level down but still make it possible for
the musicians to communicate with each other.

Section through the risable floor 1:200
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Detail of the wall in the auditorium 1:10

To reflect more sound to the audience during con-
certs, an acoustic shell is being used. The shell pre-
vents the sound from escaping into the stage tower.
The sound will reflect out to the audience as well as
back to the musicians, which will increase their ability
to interact.

THE DEPHTS OF THE TRIANGELS VARIES WITHIN 750

GREEN ROOM

Our concept of displaying rather than hiding has resulted in showing parts that usually are
closed to the public, as for example the green room which has been given a big window
towards the lobby. The visitors will be able to see the VIP guests, the prima ballerina and

actors socializing after the performance.

./y/lmn
il

FIRST FLOOR

17 - Office

18— Green room (154 m?)
19 - Storage

20— WC

SCENE SHOP

In the scene shop a noise level of 100 dBA is
estimated. To keep the noise from entering
the auditorium a corridor is placed in be-
tween. The heavy sliding doors with well-in-
sulated frames used reduce the sound with
40 dB. The corridor between the Scene Shop
and the Backstage is 4,1 m wide, allowing
equipment being moved between the two
rooms with just one door open at a time.

BACKSTAGE

The doors between the Backstage and the
corridor outside are heavy sliding doors
reducing the noise from the corridor with
40 dB. This helps achieve RC 25 in the
Backstage. To reduce the sound from the
Backstage escaping out to the auditorium,
the Stage House is covered with absorbing
material.

Floor level 1 (+4m), 1:500

SMALL PRACTICE ROOM

To avoid flutter echo in the small practice
rooms the walls ar and one wall is made
diffusive by similar panels as in the big
rehearsal room. The reverberation time can
be changed by covering one of the walls
with a curtain. To avoid sound being trans-
mitted to the adjacent rooms, thick walls
with a STC of 72 is being used.

SECOND FLOOR

21 - Chorus dressing room (50 m?)
22 - Solo dressing room (19 m?)

23 —4 person dressing room (33 m?
24 — Practice room (9 m?)

25 — Rehearsal room (255 m?)

26 -WC

REHEARSAL ROOM

The rehearsal room will be used by dancers, small instrumental ensembles and choruses
as well as for lectures, workshops and meetings. This requires a room with daylight and
changeable acoustics. When the reverberation time is of big importance, the large mirrors
and big windows can be draped with a heavy acoustic curtain. The room rests on a floating
floor to avoid tapping sounds from being transmitted to the rooms beneath. The walls are
made diffusive by rectangular panels pushed in and out from the wall and flutter echo is
prevented by a tilted wall.
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PROCESS - VAGVAL

HOE

VI HAR FORTFARANDE ETT PROBLEM
MED VAR VI SATTER HISSEN ;) ENLIGT
'ROBERT KOMMER DET INTE FUNGERA
ATT SATTA DEN | HORNEN (TYVARR)

DET BLIR VIBRATIONER | OPERSALEN |

SKULLE MAN INTE

HAR INNE. 7 — |

M VIKAN FLYTTA UPP DEN HAR
DORREN LITE (OCH FLYTTA MED
TOALETTERNA), SA SKULLE MAN KUNNA.
GORA EN PASSAGE INNE | VAGGEN FOR
ATT KOMMA IN | FORRADET.? EV ATT
MAN AVEN KAN FA IN EN TRAPPA SAATT
MAN FAR EN PASSAGE FRAN
OMKLADNINGSRUMMEN EN VANING UPP.
OCH DIREKT NER TILL SCENEN..VAD
TROR DU OM DET?

JAG ANVANDER FORSLAGET NERE TILL
VANSTER NAR JAG RITAR PLANEN SOM

AUDITORIUM

DE "RENA" VAGGARNA
HAR (OCH RUNT
OPERABYGGNADEN)
KAN ANVANDAS TILL
LNIN

L

345 m2 | FORRADSUTRYMMEN, VI
BEHOVER 125 TILL, KANSKE |
KALLAREN | ANSLUTNING TILL
ORKESTERDIKET? FOR INSTRUMENT.
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scenes

KLARGLAS
“SCENOPPNING -
FOR ATT SE FOLK
SOM ROR SIG
KVALLSTID??

GLASTEGEL -
INTE SE HELT

GENOM (FOR ATT
| —" suprase

TOALETTDORRARNA)

o HARSKULLE MAN KUNNA

SATTAEN DORR
SCENES ANTINGEN FRAN
OPERABYGGNADEN OCH
UT MOT LOBBYN ELLER
FRAN TRAPPHUSET OCH
UT TILL LOBBYN.?

SCENES

Tidiga modeller pa byggnadens volym
och forslag pa entréer. | den forsta
modellen tyckte vi om att hérnen
stack ut och formade naturliga entréer
dar man forst gar in under byggnaden
innan man nar dess dorr. | den andra
modellen undersdkte vi entrén som
ett gap som skjuter ut ur byggnaden.
Vi gillande idén med en tydlig en-

tré och att man ror sig upp till byg-
gnaden och fortsatter in i byggnaden
pa samma satt. Men vi lyckades inte
kombinera detta gap med en enkel
form pa byggnaden. Vi valde darfor att
fortsatta jobba med hérn men pa en
mer lugn form av byggnaden.

Undersokning av fasadens karaktar. |
de tva bilderna langst till vanster har
vi forsokt efterlikna glasteglets kara-
ktar, for att se hur det upplevs bade
inifran och utifran. | tredje bilden ville
vi prova att sanka 6ppningen till en
mer mansklig niva i entrén. Istallet for
att ha ett rakt “tungt” horn provade vi
olika satt for att ge hornet ett lattare
och mer inbjudande uttryck.

For att se bra fran samtliga platser

i operasalen ar en hastskoform att
foredra, medan en box-form &ar bat-
tre ur ett akustiskt perspektiv. Dar-
for provade vi att blanda dessa tva
former i var sal, vilket ledde fram till
att stolarna ar placerade i halvcirklar
medan salen har en rektangular form.
Nackdelen var att vi inte kunde fa in
lika manga platser pa parkett, vilka
fick flyttas till balkongerna och att
sista raden placeras nagot langre bort
fran scen. Den rektanguladra formen
passade ocksa battre med resten

av byggnaden, en liten box inuti en
storre box.

For att undvika langa korridorer och
skapa mer rumsliga och spannande
utrymmen mellan dessa tva boxar
provade vi att rotera de iférhallande
tillvaran. Resultatet visas i tredje
bilden till vanster dar vi valde att pri-
oritera ett storre utrymme precis vid
entrén an vid cafét.



REFLEKTION

Jag ar ganska nojd Over vart resultat. Jag tycker att vi
pa manga satt har uppnatt de idéer vi haft med oss
fran borjan dock har vara idéer varit spretiga ibland
svara att kombinera. Vi hade inget tydligt koncept
som foljde med oss vilket gjorde det svart for oss att
kommunicera vart forslag effektivt, men jag tycker
att ju langre vi kom i arbetet desto fler bitar foll pa
plats.

Det var ganska svart nar vi tidigt fastnade vid ett ma-
terial som glasteglet som har ett fast format och se-
dan jobba vidare med byggnadens form. Jag tror det
hade varit enklare att bestamma en formgestaltning
pa bygganden forst och sedan leta efter material
som uttrycker den form, yta som vi vill férmedla. Jag
tror ocksa att vi borjade jobba med for detaljerade
idéer om t.ex. “skyltfonstren” for snabbt vilket
gjorde det svart nar vi hamnade i en slags omvand
process dar vi gick fran det lilla perspektivet och
zoomade ut till den stora byggnaden istallet for tvars
om. Nar beslut inte togs i det stora perspektivet blev
det dven svart att ta beslut pa detaljniva.

Jag tycker det har varit ett roligt och intressant pro-
jekt med dar jag har fatt satta mig in i hur akustiken i
en byggnad fungerar. Aven om det har varit svart att
satta ord pa vad som &r bra rent akustiskt, det finns
snarare normer for vad man inte skall gora. Men det
kanske beror pa att var upplevelse av en konsert, op-
era eller annan forestéllning hamtas fran flera sinnen
vilket gor det till en komplex uppgift att tillfredsstalla
dem alla.
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Till vinster: Agora Theatre, Nederldnderna, som vi inspirerades av under
utformningen av vdr operasal.

Ovanfér: Modell under utvecklingen av var operasal, dé solen en eftermid-
dag lyste genom limfogarna fick vi var vision.

Jag blev inte riktigt n6jd mer var layout, vi lyckas inte
kommunicera de yttre materialen och formedla den
kansla vi avsett med renderingarna pa byggnaden
utifran och dven bilden pa green room kdnns platt.
Daremot ar jag mycket nojd over de bilder som visar
interiéren. Hur vi har jobbat med att kunna fa en latt
och optimistisk kdnsla av operasalen nar den an-
vands for foreldsningar och liknade. Salen 6ppnar sig
inifran och ut likt en explosion, vilket dven visas bra i
var sektion som blev lyckad men kanske hade vi kun-
nat anvanda oss av farg for att ge koppla till render-
ingens kansla. En tydligare koppling mellan detaljen
och sektionen hade ocksa varit bra i layouten for att
visa berattelsen fran bilden - sektionen - detalj och
tydligare visa belysningen bakom som ger lattheten.

Jag ar mycket nojd 6ver vara planer, sa har i efter-
hand kan jag verkligen se all de framsteg vi tog varje
gang vi ritade igenom de en gang till. Efter projektet
var avslutat skrev vi en programskrivning om byg-
gnaden i avseende pa den inre miljon, och i den
utvarderingen fann vi att vi hade bra med utrymme
for ventilation och rérdragning utan att riskera att
vibrationer skulle foras vidare in i operasalen. Vi har
stora glasytor framst mot nordést som kan behéva
solavskarmining, vilket har stor inverkan pa gestalt-
ningen och borde darfor ritats igenom. Taket lutar
at soder vilket ar ett bra vaderstrack for solpaneler/
solceller som kan reducera energiférbrukningen.

Vi jobbade mycket med att forsdka utnyttja utrym-
met mellan salen och lobby i var barriar till trappor,
bar mm, men vi hade velat fa in fler funktioner déar.
Tyvarr gick det inte att ha toaletter och hiss har da
de generar for mycket ljud och vibrationer som latt
transmitteras vidare in i operasalen.

Vi hade velat jobba vidare med designen av balkon-
fronter dar vi kdanner att de inte riktigt passar ihop
med salen i 6vrigt och dven ritat mer pa enskilda
rum t.ex. redovisat hur Rehearsal room placeras pa
fjadrar for att inte ljud och vibrationer ska transmit-
teras vid danstraningar mm. Vi skulle ocksa vilja rit
igenom en |6sning for ingangar och vad som hander i
operasalens horn.



