IN CITY CONTEXT

The opera is located in a part of the
city dominated by high buildings and
busy roads. A welcoming public space
integrates the opera with the city and
creates a meeting place for students,
musicians and the citizens of Montreal.
The building and the topography are
embracing the visitors and screen the
city sound and bustle without creating
the feeling of exclusion or isolation. The
organic shapes create a confrast to
the very square and strict shapes of the
surrounding buildings, and will also give
a softer and more playful expression.
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SOCIAL VALUES

A PUBLIC SPACE

The Opera, with its partly transparent fagade, gives the
people passing by an awareness of the activity going on
inside the building. A public space that can be used all
year for various activities, such as outdoor performances,
picnics, skateboarding, kids playing etc. attract a wide
spectrum of different kinds of people. The opera, as an
integral part of the city, reach people who normally would
not consider a visit, instead of being an excluding area
only for a cultural elite.

The opera itself, the topography, greenery, screens and
extending parts of buildings embraces the visitors and
work as natural sound barriers. The area faces the sun in
southwest and offers many different spots to hang out in.
Students and workers have a lot of qualitative space for
breaks, meetings or reading as the outdoor area continues
through a semi tempered arcade and into the nave of the
working part of the opera.
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CREATING A PLEASANT SPACE

The outdoor space of the site is arranged to create a nice
environment for picnics, outdoor performances, playing or
just relaxing in the sun. This is a space where everyone is

welcome and where the public can meet students and the
people who work in the opera.

Although background noise at the site is high, the sound
environment in the social space outside the opera is
pleasant. Noise from faraway sources such as the railroad
and highway is reduced by the highest part of the opera
building. Nearby sources are screened off by a small hill
and low concrete screens. Trees and greenery help to
create a peaceful experience for people who spend time in
the area.

HORISONTAL RIBBONS BY VERTICAL ELEMENTS

A recurring concept throughout the opera is that of
ribbons. These ribbons are in turn made up of vertical
elements of different width. This way organic shapes
are created without using curved surfaces, which is an
advantage in the construction phase. The building is
unified by using this concept from the exterior to the
very heart of the opera.

The Operassite offers
many different activities
and therefore attracts
a wide spectrum of
different people.

The fransparency in the
facade gives the people
passing by a glimpse

of the on-going activity
inside.

The Opera site is
accessible and offers a
lot of good study and
meeting spaces and
therefore functions in
favor of the students of
Montreal.

([

MEETING THE OPERA

Visitors approaching the Opera get a glimpse of

the on-going activity inside, through the transparent
fagade, already before they reach the entrance. To
get to the lobby they move through an air lock in an
opening in the street level fagade ribbon. After the
modest entrance the ceiling height rises dramatically
and creates a great volume full of light. Here it is
possible to move up to the different levels of the
auditorium or continue further on in the building.

From the lobby it is also possible to walk out in the
arcade that moves along the side of the building
facing the outdoor area. The arcade connects

the main entrance with the relaxation area for the
students/actors and offers an agreeable semi-
outdoor space.

NOISE SOURCES

The site is located approximately 400 meters from a
six lane interstate highway, 300 meters from a four
track railroad, 500 meters directly under the flight
path from the nearby airport and in the corner of the
intersection of the two busy roads Rue Saint-Jacques
and Rue Peel.

The Opera building shield the outdoor space located
in front of the Opera from the highway and the
railroad and reduces the noise with approximately
30dBA. Screens and the topography on the site
reduce the sound from the nearby traffic with
approximately 25dBA. This creates an agreeable
outdoor space with reduced background noise which
also can be enjoyed, without the noise from the
airplanes, from the semi-outdoor arcade.

CURVED WALLS

In a square room with parallel
walls and right-angled
corners unwanted sound
phenomenon, such as flutter
echo, can occur. The curved
walls of the opera significantly
reduce the risk of these
unpleasant sound patterns in
many of the rooms.
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INTERIOR MATERIALS

The interior walls consist of deep window
recesses that reach all the way from

the floor to the ceiling. The width of the
windows differs and light shines in to the =
building from different angles in different
amounts. The constantly changing light
patterns are enhanced by the light walls
and the dark polished stone floor. The outer
shell of the auditorium is covered with the
same dark wood panels as the inner shell
consists of. This gives warmth to the rooms
and links the auditorium to the other parts
of the building.

SECTION A - A 1:400

EXTERIOR MATERIALS

The fagade consist of several organic shaped ribbons stacked
on top of each other. The ribbons consist of vertical elements
made of black zinc or glass. The metal sheets and the glass
windows are aligned and make up a smooth surface. The dark
metal enhances the visual expression of the ribbons and relates
to the surroundings.

A connection between the inside and the outside of the

opera is created from the transparent fagade. This is a visual
connection but not an acoustical one since the walls reduce
the background noise from the city. The parts of the walls that
are covered with metal sheets have a STC of 72. The windows
are double glazed with absorbing surfaces between the glass
panels. These, together with the outer glass sheet, have a
STC of 48. The windows cover approximately 50 % of the wall

surface and the exterior wall therefor has an average STC of 51.

Exterior wall construction 1:25

1.8 mm black zinc sheets
2. Air gap

3.200 mm foam board N
4.200 mm reinforced concrete
5.13 mm gypsum board j«*
4
= — I\

2.220mm air gap

3. Window with two 4 mm glass
sheets, 80 mm space with absorbing
elements

TTr
Window construction 1:25
1.8 mm safety glass

J




THE OPERA PLAN

Lcosfume shop

For the opera to function smoothly,
the layout of the building is of great
importance. The rooms of the opera,
both indoors and outdoors, fulfill
different acoustical requirements, .
but still form a coherent unit. The _ ' L
required acoustic characteristics s barfounge

are achieved by internal technical
solutions alongside with the chosen
adjacent surroundings. The different
rooms are placed according to
their sound sensitivity and emission.
Using less sensitive as sound barriers
enables a more light weight
structure while sfill allowing for many
parallel activities. This gives a very
efficient and flexible opera building.

scene shop

rehearsal room

PLAN 2 1:1000 BASEMENT 1:1000
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ARRANGING THE ROOMS COMMUNICATION SMALL REHEARSAL CUBES CREATIVE SPACES

Sliding doors that

can be opened —

during workshops, art
hibitions, efc.

DIVIDING THE BUILDING

The building is divided into three

main parts, one for visitors, one

for employees and one for actors/

students. This prevents the different ¥
users of the building from disturbing
each other. Spaces such as the
multifunctional rehearsal room and the
common area outside the dressing
rooms become meeting places.

WORKSHOPS e scoustc ropertis of e room =
The workshops have large
windows to the streets.

Through these, passerbys
can get a glimpse of how
an opera is being created.

ADDING ATMOSPHERE
Four cubes provide smaller
rehearsal rooms for the
musicians. Since they are
separated from each other,
musicians do not disturb each
other when practising. The
faint music transmitted to the
room outside adds a special
atmosphere to the room,
which acts as a multipurpose

A ROOM WITH ALL POSSIBILITIES

A university is a place where creativity
flourishes. To meet all possible needs of
the resourceful students the large rehearsal
room is adaptable to be used in almost

any way. In addition to rehearsals, indoor
performances, workshops and meetings the ]

room can also be used as an outdoor stage
or for exhibitions or fairs.

Max sound generated in
work shops: 90 dBA

LAYERS

The noise from roads, railroads
and aircraft is gradually reduced by
the different layers of the building.

DOUBLE WALL
CONSTRUCTION

GREEN ROOM

The Green Room is located in the center of the building and is easy to access
directly from the actor's area and the auditorium. After performances, or at
other special occasions, it is natural to invite people to the exclusive area on
the second floor. The Green Room provides a bar and a beautiful view of the
public space in front of the opera.

area together with the larger
rehearsal room.

120 ¢
Two of the rehearsal room 400
walls are clad with panels that
can be adjusted to meet the
different preferences of the

60

1ap) Noise levels reduced to RC25
-

80 e = SPLoutside cube

[di

" Noise levels reduced to RC25

-
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60 -

80

SPL outside

The room has a diffusive
ceiling. This prevent
flutter echo and Q-ball
reflections in the comers The floor s desian fo oot o
between the walls and  pe confortable for shaft beneath the
the ceiling. damsors, Duicine

160 mm concrete
wall that opens
with a mechanism

. o . oy = RT in rehearsal room mode: 0,5 s / 1 kHz

The most sound-sensitive rooms E musicians. “ 40 P e RT in performance mode: 1,1 s / 1 kHz
are placed either in the core of 2 20 . RC25 2 B

P : . 2 SPL inside cubes ez
the building or in parts of the site 3 0 - N SPL inside
sheltered by buildings nearby. Less g RTin oubes: 0'4'O'§R e 2000 4000 125 250 500 1000 2000 4000 Floor construction 1:25
sensitive rooms are placed in the outer LOBBY SCENE SHOP . Sound requirement: RC25 [Hz) (12 " -
zones, creating sound buffering. AUDITORIUM WORKSHOP RT in Green Room: oy mm wood floor

0,9s/1kHz

Rotating panels can be
. adjusted fo achieve the
Two of the walls in the desired sound environment

smaller rehearsal room

OUTDOOR EVENTS

When the openable wall is
lowered, the room becomes a

2. Shock absorbing elastic rubber
3.100 mm mineral wool
4. Concrete floor slab

Ceiling construction 1:25 stage. For larger performances,
1. 13 mm gypsum board electro-acoustic enhancement can

2.90 mm mineral wool be applied.
3.13 mm resilient channels

classical opera
performance / consert,

are diffusive

D777 7777777777
ORI

FLEXIBILITY T e

The building is easy to adapt to fit

When the panels are L P
open they expose the fully

absorpfive wall behind

the different needs of the university. outdoor oo lobby. absorbents and diffusers are - 413 mm gypsum board
Many activities can take place Sxens performances Y, T . e, e Z: ;g mmairgsp A PLACE FOR INTERACTION

simultaneously in the building, without
disturbing each other. The rooms

are flexible to accommodate the
preferences of their various users.

BUSY SCENE SHOP

good
study
enviroment

concrete wall

LOBBY \
To deal with the large volume of the T e

installed. The shape plan ensures ) - et g a il
diffusion. Absorbers are mounted in

the ceiling. In the bar/lounge area, the
ceiling is lowered. This creates a good
environment for meetings, dinners etc.

Ceiling absorbers wr’fh/
a large air gap above
absorbs all frequencies

RTin lobby: 1,0 s/ 1 kHz

TECHNICAL SOLUTIONS

E e

The door is sound .
isolating STC 30 o

Wall construction 1:25
1. 13 mm gypsum board
2.90 mm mineral wool
Offset studs, 610 mm CC.
3.50 mm air gap
4.13 mm gypsum board
5.50 mm mineral wool
6.5 mm wooden panel

When desired, the wall dividing
the large rehearsal room from the
neighboring space can be opened.
This gives a flexible environment for
different activities where students,
visitors, musicians and employees
can interact.

The scene shop is divided from the stage
by double walls. They reduce the sound M.ER.
enough to allow for full activity in the scene
shop during performances. The ceiling is
covered with sound absorbers to keep the
noise at at reasonable level.

HOW THINGS ARRIVE

QUIET VENTILATION
Noise from the ventilation system is kept to
a minimum by low air flow velocity and soft
bends. The ventilation is in a closed system
inside the building, separating different rooms
by silencers in the air channels.

ELEVATORS

Elevators are separated from
load-bearing walls and slabs by air
springs which minimize transmitted
vibrations. Machinery is placed at
the bottom of the elevator shaft.

The loading dock is on the same
floor as all the main functions of
the opera. The access is easy
to all rooms. The noise from the
loading dock is reduced by a
concrete wall. The building to
the east of the plot will therefore
not be too disturbed.

By placing the M.E.R beneath the scene
shop floor, noise does not get transmitted to
the more sensitive parts of the building. The
ventilation is easy to distribute to all rooms
since the M.E.R is placed in the middle of the
building.

50 mm steel door

concrete floor

Noise level reduced to RC20 .
[dB] Acoustic metal

- doorset with .
120 | SPL scene double seals Flex connections prevent
I - shop vibrations from spreading
100 through the ventilation
I system. I l
80 |
| P £
60 : Vibrations are
40 v reduced by springs
[ . and dampeners. \
| = RC20 Doors are made — N air springs

acoustically isolating
by adding rubber
gaskefs.

Max sound generated: 100 dBA Vo

Max sound at dock: 95 dBA

SPL auditorium Sound reduced by barrier.

0 -
125 250 500 1000 2000 4000

[Hz]

concrete wall fo
auditorium

SECTION B - B 1:400



THE OPERA HEART

Playingwithshapes, the flexible auditorium
inspires students, workers and audience.
Transformable walls integrate absorbers,
diffusors and reflectors, creating a flexible
auditorium offering tunable acoustical
properties for different events, all equally
important. The auditorium is the heart
of the opera, and by combining the
acoustical impression with a visual one,
it offers all spectators an experience
of the same high quality. The seafs in
the balconies, as well as those in the
orchestra, give an enveloped sound
and offer good sightlines. This makes
the auditorium into one entity with all
seats having the same perceived value.

ribbons 3
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GOOD ENVELOPMENT HOW TO REACH THE BALCONIES REFLECTIONS DIRECTING SOUND MULTIFUNCTIONAL HALL

SEPARATED BALCONIES d d - - SEAMLESS STAGE SHELL

The balconies are divided into smaller N N e CAPACITY: 1180 seats _— e In order to ensure that low \\Hu"””””\m,u
segments and displaced vertically. This BALCONIES: 420 seats on 20 balc W ",

= ol ) The stage shell
gives small separated balconies which ORCHESTRA: 760 seats m frequencies are fully reflected, a

walls are in the N
‘ rigid and heavy stage shell, ordered  sgme styie as S
results in good envelopmental sound. 1 1 I ]} ! : ) i

The connection to the orchestra is good Reflective for high frequencies

from Wenger, is used. Using curved  the audiforium.
and there is no segregation between

An important part of the auditorium design is the
multipurpose function of the room. The flexibility
ensures that the visitor is given an outstanding
experience, whether it is an opera, concert or
theatrical performance.

8 The transition is
surfaces the sound is diffused and seamless.

spread more evenly across the
the different seats. == = SOUND TECHNICIAN e, aEditoriumA Y " RT DIFFERENT MODES
|— = The sound technician sits inside S, T L
the auditori t the back of th ; : ) <
_ _ Orzhaeustlr:rlum, ai € DackK Ot e o ., . A ceiling for the _— \‘7\ /Y 2,5
s o . stage shellis b
| ] | —] " ) lowered from the \ g — e Concert Mode
CHAIRS m stage tower. 1 —— e -
—. Opera Mode
AT<20ms 10 e — Spp==ch Mode

ENVELOPMENT DATA Chairs are designed to have the Diffusive for low . 03

To illustrate the envelopment of the same sound properties whether Lge/crg:fvei’gigff;em Husive forlowliequencies 0 .
GROWING OUT FROM THE WALL hall, values for the Interaural Cross they are occupied or not. levels s through siairs 125 B0 500 1000 2000 o0
The walls of the auditorium are one unit Correlation and Lateral Energy Lin i g WALLS BESIDE PROSCENIUM ORCHESTRA PIT RT Orchestra pit: [Hz
where absorbers, diffusors, reflectors Fractions are shown below. Values : i O s/ 1kHz
and balconies are integratéd. Balconies are averages from 17 different seating MATERIALS The bars break up The sound absorption by the musicians, SPEECH MODE
are pulled out from the wall in a way that positions throughout the auditorium. The walls and the balconies \ - shorter wavelenghis. tqgether V_mh the Slan_md side walls of the By reducing the amount of diffuse and late
gives a good view from every seat. This in the auditorium are of dark Long wavelengths / pit, break its symmetrical geometry and reflections the speech intelligibility is increased.
gives direct sound and improves speech stained wood. This creates, are diffused by an prevents flutter echo. X This is done by adjusting the walls so that they
intelligibility. 1-ACC Operalorchestra): 0,52 together with the red velvet uneven sutace permit sound to the absorptive surfaces behind

1-IACC Concert: 0,50 chairs, an ambient atmosphere. ehidihe bars. The hydraulically operated pit floor can be effectively reducing reverberation time making

LF Opera(orchestra): 0,3

raised to provide more audience seating.
LF Concert: 0,24

the hall suitable for performances such as
musicals and plays.

FLEXIBILITY

INTEGRATED ACOUSTICS

To be able to easily switch between
different acoustic modes the auditorium
has a transformable wall structure. The
wall consists of vertical wood panels,
which have one reflecting side and one
diffusive side with flutings. By turning
these panels it is possible to change the
wall’s structure and meet the acoustical
requirements for different events.

The panels also work in a visual aspect
as the audience enters the auditorium.
On their way to their seats they walk in
the space between the panels and the
inner absorptive wall. The passage’s
expression differs depending on the
coming event and gives the audience
an awareness of the acoustics.
Through the gaps between the panels
the spectators get a sense of the
auditorium ambience. This creates

a gradual entrance and gives a new
dimension to the auditorium.

Absorbing surface

The space behind the panels

is two meters deep and
has a highly absorptive wall
and ceiling, therefor when
the panels are fully opened
the wall functions as an
absorber.

Diffusive surface

Set at an angle, with the
fluted side facing the
auditorium, the panels
function as a diffusive
wall for short and medium
wavelengths

Reflective surface
Fully closed, with the

plane surface facing the
auditorium, the panels

function as a reflecting wall.

250 milimeters width Highly absorptive wall 1:25

and 50 milimeters depth 1. 350 mm concrete
gives 84 % permeability 2. 100 mm air gap

when the panels are 3.300 mm mineral wool
fully opened of varying density

4.8 mm perforated panel

10 milimeters deep fluting
scatters short waveleangts.

‘The panels are linked
together in a system
similar to blinds.

‘ \

Every other panel is linked at the
top and the rest are linked at the
bottom. This makes it possible to
turn them at different angles.

OPERA MODE

To balance the singer and the orchestra the
reflectors, placed in front and above the
stage, can be divided into smaller sections.
The walls surrounding the pit are made highly
diffusive ensuring that the sound is evenly
distributed across the hall. The singer is aided
by adjusting the walls, making surfaces that
can give rise to early reflections reflective.

The stage fower absorbs
sound, making the RT lower.

The walls above around the
balconies are in their diffusive
state.

The wall above the
orchestra is set to be

GAIN

CLARITY

CONCERT MODE
Orchestra G
[dB)
i, 10

c8o
(Orchestra) C80/C50

[dB]
‘C-E‘Rt? "
AP

-10

CONCERT MODE

The walls and balconies of the auditorium diffuse
the incoming sound and ensure it is evenly
distributed across the seats of the hall. As the
balconies are offset sideways at each level,
large airspaces are created above them allowing
sound to arrive from many different directions.

For orchestra performances,
the walls are set up to be
diffusive throughout the
auditorium.

The stage shell
The orchestra pit floor is shields off the
raised to create more | | large, absorptive

reflecting.

seafs. stage fower.

—_— -10




RIBBONS
Montreal College
Opera

kurs: Kandidatarbete, Arkitektur och
Teknik, 15 hp

examinator: Morten Lund

nar: 2013, termin 6

kompletterande

ingenjorskurs: Rumsakustik

verktyg: Rhinoceros med grasshopper,
Google SketchUp, CATT
Adobe Series, AutoCAD,
laserskéarare

arbetssatt: grupp om 3

gruppmedlemmar: Emma Holm

Johanna Riad
Mattias Lundin (konsulterande
rumsakustikerstudent)

plats: Montreal

Hur skapar man rum som béde fungerar visuellt och
akustiskt?

Det héar projektet gick ut pa att rita en multifunktionell
universitetsopera i Montreal. Ett komplext projekt
med mycket akustik som bestod i huvudsakligen tva
stora utmaningar. Den ena lag i att reducera ljud.
Platsens hdga bullernivd, samt internt alstrat buller,
maste foérhindras fran att stéra operans verksamhet.
Den andra utmaningen lag i att skapa en flexibel
byggnad. Operasalen skulle kunna anvindas bade
till  operaforestallningar, konserter, fbreldsningar,
dansférestéliningar och musikaler. Byggnaden i sig
skulle vara en profisionell evenemangsanlaggning
samtidgt som den skulle tjana universitets alla behov.
Akustiken och hur den kunde férenas med
den visuella upplevelsen lag hela tiden i fokus.
Gestaltningsprocessen  skedde  samtidigt som
tekniska l6sningar bearbetades vilket resulterade i ett
detaljrikt och val genomarbetat projekt.
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Jag ké@nner mig n6éjd med i vilken omfattning vi lyckades dyka
ner i projektet p& detaljnivad. Vi har haft ett tydligt koncept
genom hela projektet och med hjalp av det har vi kunnat skapa
rum med akustiska och visuella kvaliteter. Vitog det medvetna
valet att dyka ner i detaljerna och fokusera pa att skapa en
byggnad med rumsliga kvaliteter och som verkligen fungerar.
Nagot som jag verkligen tycker att vi har lyckats med. Vi har
genom hela projektet lyckats skapa I6sningar som tillfér nagot
bade till den visuella och till den akustiska upplevelsen.

| det har projektet bestod grupperna av tva Al-studenter
och en rumsakustikstudent. Tanken var att vi skulle gestalta
projektet och att rumsakustikern skulle fungera som en
akustikkonsult. Att jobba grénsoverskridande pa det har sattet
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var bade valdigt kul och véldigt utvecklande. Det ar ndr man
kommer fran olika bakgrund med olika sétt att se pa saker som
man kan nd hogt och sprianga grénser. Det &r ocksd da som
kommunikationen inom gruppen maste fa hdgsta prioritet.

| den h&dr kommunikationen tror jag att vi som arkitekter
har stor nytta av att vara just Al-studenter. Var kunskap
inom ingenjérsdmnen, och i det héar fallet var kunskap inom
akustik, goOr att vi lattare kan skapa formuleringar som
specialistingenjéren kan férstd utmaningarna i. Kommer man
till en punkt nér en visuell tanke inte fungerar tekniskt har vi
mojlighet att forstd varfér och skapa en alternativ 16sning. Vi
behover inte borja om.

Projektet strackte sig 6ver en relativt kort tid pa endast fem
veckor. Det var bade varat kandidatarbete och en mgjlighet till
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att bli utvald och fa delta i en akustiktévling for studenter.
For att kunna utnyttja tiden pa bésta sétt var det hela tiden
viktigt fér mig och min grupp att géra medvetna val om
vad vi ville f& ut av projektet. Vi valde att fokusera pa hela
programmet, pa att allt skulle finnas med och allt skulle
fungera pa ett bra sitt. Vi fokuserade mer pa detaljerna i
projektet &n pa att ta fram levande och kénslofyllda bilder.
Det var ett medvetet val vi gjorde under tidspress som
jag nu i efterhand &r bade glad och frustrerad oOver. Vi
har lyckats skapa sa kvalitativa rum, det &r bara tyvarr sa
att det inte kommer fram i vart material. Fér att summera
arbetet kdnns det som att vi &r bra pa att forestélla oss
kvaliteter men har svérare att visa dem. Det &r nagot jag
tar med mig vidare i utbildningen och ténker jobba med att
utveckla.



KONCEPT

Platsens forutsattningar
styr planen

Arbetet med att utforma planen har skett utifrdn
platsen och verksamhetens villkor. Processen bérjade
med att definiera bullerkillor, méanniskofléden,
programmets alla delar samt deras férhallande till
varandra. Utifrdn dessa parametrar kunde sedan de
olika rumsligheterna placeras ut i ratt férhallanden till
varandra och till den omgivande platsen.

Vikten av att skaGrma av buller

Tomten for operan ar véaldigt praglad av buller, vilket
i kombination med en operas héga krav pa ljudmiljg,
maste fa vdga tungt i utformandet av planen. Genom
att lagga rum som tilldter en hogre ljudnivd mot de
bullrigaste gatorna kan de fungera som en skdrm mot
de mer kénsliga rummen.

En vGlkomnande omfamning

En stark idé vi har jobbat med &r att skapa en opera
som ar till for alla. En attraktiv publik plats i anslutning
till operan tror vi kan sanka tréskeln in till operan och
resultera i att ett vidare spektrum av ménniskor vagar
sig dit. For att skapa denna valkomnande omfamning
har vi jobbat med byggnaden, samt férlangt den ut i
skarmar och en kulle, pa ett sétt sd att den publika
platsen skiarmas av frdn det omgivande bullret.
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Tekniska lGsningar
intfegreras i designen

Arbetet med de akustiska utmaningarna har skett
parallellt med gestaltningsprocessen, vilket har
lett till att tekniska I6sningar har kunnat integreras
in i designen. Genom att studera referensobjekt
har vi tidigt kunnat bilda oss en uppfattning om de
speciella krav som stélls pd en Operabyggnad. De
utmaningar vi har stéllts infér har p& sa vis kunnat
hjalpa hos att hoja var design, istéllet for att tvinga oss
till att kompromissa. Vi har hela tiden strdvat mot att
skapa en genomténkt byggnad dér allt &r en helhet
och dér tekniska I6sningar inte blir till paklistrade
efterkonstruktioner.

Vertikala element ger flexibilitet

Genom att alla volymer byggs upp av ytor, vilka i sin
tur &r uppbyggda av vertikala element, skapas en
enorm mojlighet till flexibilitet. Genom hela projektet
har vi, genom att variera dessa vertikala elements
material och egenskaper, lyckats ge alla rumsligheter
onskvarda akustiska och visuella egenskaper.
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Fordelaktiga kurvor

Foérutom att de vertikala elementen ger mdjlighet till
varierande materialegenskaper, ger de aven upphov
till en mojlighet for en varierande form. Elementen
bildar tillsammans vertikala band vilka skapar hela
operabyggnadens form. Dessa band gestaltas pa ett
sadant satt att 6nskade rumsvolymer med 6nskvérda
akustiska egenskaper genereras.







REDUCERA BAKGRUNDSLJUD

BAKGRUNDSBULLER

Operatomten &r beldagen cirka 400 meter fran en
sexfilig motorvag, 300 meter fran ett fyrasparigt
jarnvagsspar, 500 meter under en flygled fran
den narliggande flygplatsen samt i hérnet av
korsningen mellan de tva hdgtraffikerade gatorna
Rue Saint-Jacgues och Rue Peel.
Operabyggnaden skdrmar av den gard som

ar belagen framf6r operan fran motorvagen

och jarnvagen och reducerar bullret med

cirka 30dBA. Skarmar och gardens topografi
reducerar ljudet fran den néra trafiken med
ungeféar 25dBA.

Detta skapar en trevlig utomhusmiljé med

ett reducerat bakgrundsbrus vilket &ven kan
avnjutas, da utan ljudet fran flygplanen, fran den
semiuppvarmda arkaden.

SOCIALA VARDEN

Garden utanfoér operan skapar en trevlig plats

for picknick, utomhusshower, lek eller bara
avkoppling. Detta &r en plats dar alla kénner

sig vilkomna och dar allménheten kommer i
kontakt med studenter samt de som jobbar pa
operan. Tidigare namnda atgérder resulterar i den
behagliga ljudmiljon. Trad och véxtlighet hjalper
aven till att skapa e lugnande upplevelse fér de
som spenderar tid pa platsen.

LAGER

Stadens bakgrundsbuller reduceras gradvis av
de olika lagren byggnaden &r uppbyggd av. De
mest ljudkansliga rummen &r antingen placerade
i kdrnan av byggnaden eller i delar av tomten som
ar avskarmade av andra byggnader i narheten.
Mindre kénsliga rum &r placerade i de yttre
zonerna och skapar pa s vis ljudbuffertar.

DUBBELVAGGS-
KONSTRUKTION

-

LJUDNIVA

T \ \
LOBBY SCEN SHOP

ADITORIUM WORKSHOP

)

En fransparent fasad ger
férbipasserade en glimt
av den akfivitet som
pagdribyggnaden.

SCENVERKSTAD

Scenverkstaden ar avskild fran scenen med en
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Platsen kring operan
erbjuder en rad olika
typer av akfiviteter,
vilket resulterar i eft breft

spekira av folk lockas dit.

dubbelvaggkonstruktion. Den reducerar ljudet

tillréackligt for att full aktivitet ska kunna paga i
verkstaden samtidigt som en férestallning. Taket &r
tackt med absorbenter for att ljudnivan ska kunna

héllas pa en rimlig niva.
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Noise level reduced to RC20
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D& platsen ar tillgénglig och
erbjuder m&nga och kalitativa
studie- och mbtesplatser

blir den en stor tillgdng for
studenterna i Montreal.

Acoustic metal doorset with
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Dérrarna gor
akustiskt isolerande
genom addering av

gummipackningar.

SPL auditorium
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2000 4000 [Hz]

double seals

BAND

HORISONTELLA BAND

Grundkonceptet for hela
projektet &r att allt &r
uppbyggt av band. Dessa
band &r uppbyggda av
vertikala element och har
gett oss friheten att fritt
skapa rum med goda
akustiska och visuella
kvaliteter.

KURVADE VAGGAR

| ett rum med parallella védggar och

ratvinkliga hérn finns det risk foér

att odnskade ljusfenomen, s& som

|

fladdereko, uppstar. Operans manga
kurvade vaggar reducerar markant risken
fér dessa otrevliga ljudmonster i manga

av rummen.

Yttervaggskonstruktion 1:25

1. 8 mm svart zinkplat

2. Luftspalt

3.200 mm cellplastisolering
4. 200 mm armerad betong
5. 13 mm gips

Fonsterkonstruktion 1:25

1. 8 mm sakerhetsglas

2. 220 mm luftspalt

3. Fonstermed tva 4 mm fonsterrutor,
80 mm spalt med absorberande ytor
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EN MULTIFUNKTIONELL BYGGNAD

FLEXIBILITET

Ett stort fokus har legat vid att skapa
en byggnad som &r latt att anpassa till
universitetets olika behov. Byggnaden
ar uppdelad i tre huvuddelar, en

for studenter och aktérer, en for de
anstéllda samt en fér besokare. Detta
underlattar det logistiska flédet och
rorelsemonstret i byggnaden. Deras

TEKNISKA LOSNINGAR

M.E.R.

Genon att placera M.E.R under golvet
pa scenshop undviks att ljud trans-
mitteras ut till mer kénsliga delar av
byggnaden. Tack vare M.E.Rs centrala
placering distrubieras ventilation enkelt
ut till alla rum.

separation forhindrar &ven de som

anvénder byggnaden att stéra varandra.

| auditoriet, den multifunktionella
repetitionssalen samt i relaxdelen méts
dessa delar och integrerar med Dessa
rum &r flexibla i sig sjélv och bidrar

pa s satt ytterligare till byggnadens
multifunktionalitet.

klassisk opera/
konsert

infima

forestdllningar

god
studiemiljé

foreldsningar

FjGdrande sammanfogningar
férhindrar vibrationer fran att
spridas ut i ventilationssystemet l

T~

/

Vibrationer

reduceras genom

fiGdrar och
stétddmpare.
HISSAR
Hissarna &r separerade fran barande
véggar och bjalklag med luftfjadrar och -
tr?ns"mltterad.e V|t.)rat.|.oner minimeras p& betongvéigg il
sa sétt. Maskineriet &r placerat i botten aditorium

av hisschaktet.

HUR SAKER ANLANDER

Lastbryggan ar beldgen i samma plan som
alla operans huvudfunktioner vilket gor
det latt att komma till alla rum. Ljudetfran
lastbryggan reduceras av en betongviagg

och intilliggande byggnader st6rs darfor ej.

\ luftficder

luftspalt

Max kjud vid brygga: 95 dBA
Ljud reduceras av barridren.

ETT RUM MED MOJLIGHETER

En universitetsopera &r en plats dar
kreativitet flodar. For att kunna méta

alla olika méjliga behov &r det stora
repetionsrummet transformerbart. Férutom
repetioner, upptradnden, workshops och
moten kan rummet &ven anvdndas som

en utomhusscen eller till utstéllningar och
méssor.

RT i repetionssalmod: 0,5 s / 1 kHz
RT i férestallningsmod: 1,1 s/ 1 kHz

Bullernivéer reducerade till RC25
[dB]  stora repetionssalen

120
r 3
100
80
60
40

20

125 250 500 1000 2000 4000
(Hz]

Bullernivder reducerade till RC25
F
120

100

80 '____,__—--_
60

== SPL utanfor kub

40

20 — RC25

SPL innanf6r kub

0
125 250 500 1000 2000 4000

[Hz]

Fyra musikkuber erbjuder mindre
repetionsrum fér musiker. D& de

ar separerade fran varandra stor

inte musikerna varandra da de

Ovar. Den svaga musiken som
transmitteras ut i rummet utanfor
tillfor en speciell atmosfar till rummet,
vilket fungrar som en multifunktionell
yta ttillsammans med den stérre
repetionssalen

Skjutbara dérrar
vilka kan 6ppnas
i samband med
workshops,
konstutstéliningar,
med mera.

Golvet ér designat
for att vara bekvamt
for dansare.

Golvkonstruktion 1:25

1. 50 mm tragolv

2. Stétddmpande elastiskt gummi
3. 100 mm mineralull

4. Betonggolv

Justerbara paneler som stdlls in for att

Rummet har ett diffusivt
tak. Detta férhindrar
fladderekon och
hérnreflektioner mellan
vaggar och tak.
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Tvé av vdggarna i det
lilla repetionsrummet dr
diffusiva.

Dérren ér
liudisolerande
och har STC 30.

dndra rummets akustiska egenskaper.

160 mm betongvdgg
som kan éppnas
genom att den
sdnks ner i ett sjakt
under byggnaden.
Ndr vaggen dr
Sppen blir ummet
en scen. For storre
stérre férestdliningar
finns det mdjlighet
fill elektroakustisk
f&stdrkning.

k

Roterande paneler stdlls in
fér att ge onskad ljudmiljé.

Nd&r panelerna dr fullt
uppstdllda exponeras den
absorberande véggen
bakom dem.

RT i kub: 0.4-0.6
Ljudkrav: RC25

DTN

[z i

Takkonstruktion 1:25

1. 13 mm gips

2. 90 mm mineralull

3. 13 mm elastiska kanaler
4. 13 mm gips

5.25 mm luftspalt

6. 50 mm ljudskiva

Viggkonstruktion 1:25

1. 13 mm gips
2. 90 mm mineralull
Forskjutna reglar, 610 mm CC.
3. 50 mm luftspalt
4. 13 mm gips
5. 50 mm mineralull
6.5 mm trapanel



| HJARTAT AV OPERAN

UPPDELADE BALKONGER

Balkongerna ar uppdelade i mindre
segment och forskjutna vertikalt. Detta
ger mindre separata balkonger vilket
resulterar i ett fint omslutande ljud
som nar hdrarna frdn méanga olika
hall. Kontaken med parkett &r god
vilket resulterar i att det inte blir ndgon
uppdelning mellan de olika platserna.

UT UR VAGGEN

Auditoriets vdggar &r en enhet med
absorbenter, diffusorer och reflektorer
integrerade. Balkonger dras fram ur
vaggen pa ett satt som ger bra siktlinjer
fran alla platser, vilket ger ett direkt ljud
och 6kad taluppfattbarhet.

\’ \2

ETT OMSLUTANDE LJUD

For att visa pa det omslutande ljud
som ar unikt fér auditoriets balkonger
visas IACC- och LF-véarden nedan. De
motsvarar ett medelvarde av 17 olika
platser i auditoriet.

1-IACC Opera(orkester): 0,52
1-IACC Konsert: 0,50

LF Opera(orkester): 0,3

LF Konsert: 0,24

KAPACITET: 1180 platser
BALKONGER: 420 platser p& 20 balkonger
ORKESTER: 760 platser



FLEXIBILITET GENOM VERTIKLA ELEMENT

OLIKA KRAV FOR OLIKA MODER

En viktig del av designen av auditoriet ar
rummets multifunktionalitet. Flexibiliteten
sakerstéller att bestkarna ges en
enastdende forestallining oavsett om det
ar opera, konsert eller teater som star pa
programmet.

RT FOR OLIKA MODER
[s] A
2,5

1,5

;‘——-—__,_____ Operamod
1,0 | Talmod
0,5 I
0 I -
125 250 500 1000 2000 4000
[Hz]
INTEGRERAD AKUSTIK

For att det ska vara latt att byta mellan
olika akustiska moder s& har auditoriet
en transformerbar véggstruktur.

Véaggen bestar av vertikala trédpaneler,
vilka har en reflekterande sida och en
diffuserande sida med rafflor pd. Genom
att vrida pa dessa paneler ar det

mojligt att &ndra vaggens struktur och
tilgodose de akustiska krav som stélls
vid olika typer av forestéllningar.

Panelerna fungerar dven i en visuell
aspekt da publiken dntrar auditoriet.
Pa vag till deras platser gar de genom
utrymmet som finns mellan panelerna
och den inre absorberande vaggen.
Passagens utryck dndras beroende pa
den stundande forestéllningen och ger
pa sa vis askaddarna en medvetenhet om
akustiken. Genom springorna mellan
panelerna skymtar den stadmningsfulla
salen, ndgot som skapar en gradvis
entré och ger auditoriet en ny
dimension.

2,0 _...-‘—'-"‘——&-..._________‘_‘-
;_'_“‘—-—--__________________\_\_H Konsertmod

Scentornet absorberar ljud,

| konsertmoden dr
vaggpanelerna instdlida i ett
diffusivt Idge pa alla véggytor

vilkket resulterar i ett IGgre RT
under opera.

isalen. <C
hV4
a4
>
|_
(%)
Véggarna kring
balkongerna dr diffusiva
under opera. Dock dr
vdggen ovanfér parkett
reflekterande.
AN
Reflektorerna som &r N
placerade ovanfér | Scenskalet skdrmar
och framfér scenen av det stora,
kan delas upp i mindre absorberande —
sektioner fér att scentornet under %
balansera sangaren Orkesterdiket- konserter o’
med orkestern. . .. <€
Védggarna som omger | konsertmoden &r golvet 3
orkesterdiket &r upphdjt fér att skapa fler \/
diffuserande for att sittplatser.
sdkerstdlla att ljudet
sprids ut jamt Sver salen.
Absorberande yta
H Utrymmet bakom panelerna 250 milimters bredd och Hogabsorberande vagg 1:25

ar tvd meter djupt och har
en hégabsorberande vdgg
och tak. Detta resulterar i
att vdggen fungerar som en

absorbent da panelerna ar \
fullt uppstallda.

uppstillda.

Diffuserande yta

| ett vinklat lage, med

den réfflade sidan ut

mot auditoriet, fungerar

v panelerna som en
diffuserande vagg for korta
och medelldnga vaglangder.

Reflekterande yta

50 milimeters djup ger
84 % genomslipplighet
da panelerna ar fullt

1. 350 mm betong
2. 100 mm luftspalt
3. 300 mm mineralull
av varierande densitet
4. 8 mm perforerad panel

10 milimeter djupa réfflor
diffuserar korta vaglingder.

Panelerna dr
ihopldnkade i ett
system liknande
persienner.

Helt stdngda, med den slita
sidan ut mot auditoriet,
fungerar panelerna som en
reflekterande végg.

T L

Varannan panel ér 4r ihopldnkad i
botten och varannan ar ihoplankad
i toppen. Négot som gor det

mojligt att stilla dem i olika vinkel
i forhéllande till varandra.

OPERA

Orkester

CONCERT

Orkester G

Sangare
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c80
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C80
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C50
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