INTO
Universitetsopera 1 Montreal

Kurs Kandidatarbete vid | utkanten av Montreals stadskérna énskar en hogskola
Arkitektur 15 hp uppféra en operabyggnad. Operan ska anvandas for
studentuppféranden, likval som av professionella art ister.
Forutom opera skall auditoriet &ven kunna anvandas for
Termin 2:a, arskurs 3 koncerter, férelasningar och dansuppvisningar,och ~ kréver
darfér variabel akustik.
Platsen omgérdas av valtrafikerade vagar och en
) narliggande tagrals, vilket staller hogagrav pal; udisolering.
Examinator Morten Lund | projekteringen laggs fokus pa akustiska detaljer i alla
delar av byggnaden.

Medarbetare Carl Hoff

Operans tjocka tegelvaggar skapar en lugn plats skild
fran stadens buller medan dess horisontella uttryck tonar
ned skalan.

Byggnaden ar tydligt uppdelad for olika funktioner,
anvandargrupper och ljudbilder. Samtidigt ar
kommunikationen mellan de olika delarna enkel.

Fokus ligger pa den akustiska utformningen av audit oriet,
och pa att skapa forutsattningar for studenter och
musiker att motas pa innergardar och i korridorer i den
stillsamma semipublika del som rymmer dvningssalar
och omkladningsrum.




A HUMBLE OPERABUILT ON ACOUSTICAL PRINCIPLESCREATES A UNIQUE
MUSICAL VENUE WHERE STUDENTS CAN LEARN FROM THE MASTERS.
THE DENSE BRICK WALLS CREATEINTERIORSPACES OF QUIET TRANQUILITY,
VERSATILEAND ADAPTABLE TO VARYING NEEDS.

Separationoffunctions M Exterior noise isolated by
M Public thickwalls
Semipublic

M Professional

Audience
-Adirectedjourneythroughtheoperahouse.
-Accesstopublicfacilitiesatoperatinghours.

-Possibilitytoaccessgreenroomandmain
rehearsalroomforspecialevents.

Performers
-Effectivecommunicationbetweendressing

rooms, rehearsalrooms, stageandgreenroom.

-Soundinsulateddressingroomsclosetothe
stageforpre-performance preparation.

O U

M Separation of floor slabs
disrupt wave propagation and
createsareasofdifferentsound
qualities

Sunlight provided through
atriumsandlightwells

Trafficnoiseisprimarily
from the north eastern
direction. SPL peaking in
midfrequencyrange.

M Railroadnoisealsofrom
the north east, in low to
midfrequencyranges.

Traffic70dBA

Railroad50dBA

M Aircraftnoiseaffectsthe
siteomnidirectionallyinall
frequencies.

Aircraft70dBA
M Best transportational
servicesarelocatedtothe
northwest.
Students

-Possibilitytousethe semipublicspaceofthe
operafreely, notjustduringoperatinghours.

-Extrarehearsalroomsprovidedtoshare
betweenstudentsandprofessionals, creating
opportunitiesto.

Workersandstaff
-Privateentrance,accessduringallhours.

-Obviouslogistics,goodcommunications
betweenstage, storageandworkshops.

-Noisyspacesclusteredtogetherand separated
fromsensitiveareas.
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14. Stace
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16. Loaping Dock
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2. EnsemBLE ReHEARSAL Room
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2. KITCHEN
3. RECORDING STuDIO

oS

4tH FLoor 1:800

1. RESTAURANT

I

P>

Jw

=

e

SecTion A-A 1:800

SecTion B-B 1:800

f’\‘




MaIN REHEARSALROOM ~ COURTYARD

B Theopenaircourtyardprovidesdaylight
toallrehearsalroomsandthe greenroom
fromaspaceabsentoftrafficnoise.

M A light well brings light to the dressing

rooms situated beneath. Additional light
is brought down in the separating space
betweenthebuildingparts.

M Retractablerisersforchoirpracticecanalso
beusedasastage.

H Mirrorfordancerehearsals. Canbecovered
bycurtainforaddedabsorption.

Theacousticsoftherehearsalroomcanbe
controlledbypullingthecurtainsandchanging
the height of the ceiling panels. The panels
feature a diffusive side facing down and an
absorptive facingup. By setting the panelsto
differentheights, thereverberationtimecanbe
loweredduringlecturesandworkshops.

SECTION OF MULTFPURPOSE REHEARSALROOM

Music Mope  MABSORPTIVE MODE
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ReverBeRATIONTIME, MAIN REHEARSAL Room

WALL TyYPEs

Adoublebrickwallenclosestheentirebuilding. Gl assblocksbetween
thebricksletlightinside whilemaintaininghigh soundinsulationdue
totheirthicknessandsmallsize.

Twotypesofwallsareusedforsoundproofingindoo rnoise. Bothhave
similarsoundtransmittiveproperties,butoneis| oad-bearingandset

inconcrete,andtheotheroneislighterandmore easilyconstructed.

ExTERIORWALL

STC-55

108mmbrick
70mmPIRinsulation
20mmairgap
108mmbrick

80mmaglassblock
140mmairgap
80mmaglassblock

Street80dBA

Rehearsal RoomRC15

SoLo REHEARSAL Roowms

M Diffuserswithrandomized surfaceirregularitiessca  tter
highandmidfrequencysounds.

Slantedsidewallsreducetheriskofflutterechoes.

B Doubleglazeddoorsallowsaccesstothecourtyard while
sustainingahighsoundinsulation.

M Curtainsforprivacyandvariable absorption.
B Absorptiveceiling.

GREEN Room

Astageforsmallperformances, speechesandlectur es

in the corner is supported by reflective walls for good
sound propagationthroughouttheroom.

B Abarmakestheroomsuitableforreceptionsandsp ecial
events.

M Easy access to stage and dressing rooms through a
hiddenflightofstairs.

HaLLwAY

brickwalls.

The spaciouslobbyis setonmultiple floorswithd
shaft, supplementing the array of daylight provided

Thewardrobesaresituatedonthegroundfloor,ena
entrancetotheactuallobbyliberatedoftheircoa
thirdfloor, providedwithabalconyfacingthe Montreal sk yline.

Thefirstfloorfeaturealargespaceusefulforvar
ensembleperformancesandspeeches. Toimprovethea cousticalpropertiesofthe

aylightflowingthroughacentral
through the sound insulating

blingtheaudiencetomaketheir
ts. Arestaurantissituatedonthe

iousevents. Astageisprovidedfor

space during performances, convertible panels can be tilted down to enclose the
spaceandfocusreflectionstowardtheaudience. Inthe irdefaultsettingthe panels
1 actasceilingdiffusors.

Tehatwayactsasasoundbufferbetweemtheouts e

andtherehearsalrooms.

Densedoublebrickwallsensureshighsoundinsulat ion.
Glazedperforationsletsoundinside,creatingane ngaging

/ interior.

M Ventilationductswithsilencersmountedinthehal lway
ceiling prevent sound transmission between rehearsa |
rooms.

B Thewidehallway canbeusedbystudentsthatwish to
studyinamusical environment, aswellas by music ians
waitingtostarttheirrehearsal.

COURTYARD
WINDOW

STC-55

Tilted8mmlaminatedglass
52-120mmairgap
16mminsulatedglassunit

/N

RehearsalRoomRC15 ‘

ParTITION WALL

STC-60

2x13mmplasterboard
45mmsand
12mmplywood
45mmbattinsulation
12mmplywood
45mmsand
2x9mmplasterboard

RehearsalRoom90dBA

RehearsalRoomRCI5.t

‘Courtyard 65dBA

LoAD BEARING WALL

STC-60

13mmplasterboard
90mmconcrete
45mmbattinsulation
120mmconcrete
13mmplasterboard

Hallway65dBA
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ENCLOSURE

PANEL SECTION OF LOBBY EVENT AREA SHOWING THE ENCLOSURE FEATURE

WOoORKSHOP AREA
ScENE SHoP

B The scene shop is divided into four parts; central assembly hall, metal
workshop, paint shop and carpentry. All workshops a re attached to the
assembly hall through large sound insulated doors f or high flexibility and
goodworkingconditions.

Poroussoundbafflestoreducethenoiselevel.
M Slitabsorbersforabsorptionoflowandmidfrequencies.
B Soundproofdoubledoorswhichallowsacloseproximi tytotheauditorium

Reflectivesurface M Diffusivesurface

LOADING DOCK

M The loading dock is at the same

heightasthestage,makingforgood

logistics.
Soundbaffleswithporousabsorbers

inthe ceiling forabsorption of high

frequencies.

M Slit absorbers on the walls for
absorptionofowandmidfrequencies.

M Ahighspacewithasmallopening
toward the truck makes sure the
noiseisabsorbedinthe spaceand

not transmitted to neighbouring
areas.

MECHANICAL
EoquiPMENT RooMm

B TheMERislocatedinthebasement,
beneath the scene shop, whereiit!s
isolatedfromnoisesensitivespaces.

B Airductsarefittedwithsilencers,
preventing noise to spread in the
ventilationsystem.

~ Machinery mounted on spring
isolatorswithrubberpadstoreduce
wave propagationthroughslabs.




HALL SHAPE

B Theshapeoftheauditoriumderivesfrom
the need of a multi-purpose hall. The fan

shapecombinesthegoodvisualproperties
oftheconventionalhorseshoeshapedopera

withthe acoustic qualities of arectangular

concerthall.

[ The walls are made of the same type of
bricksastheexterior,althoughshiftedback
andforth, makingforhighdiffusion.

DouBLE SHELL

Theauditoriumisenclosedbytwoconcrete
shells of STC-65, separated from roof to
foundationbyawideairspace.

W Thetwowallscreateanimmersive space
which constitutes the transition into the
auditorium. Thespacealsoactsasasound
sluiceandsincethe walls are coveredwith
heavy textile, good sound absorption is
achieved.

M Thesluicedoorsaresuppliedwithaspring
loadedsealtopreventsoundleakage. When
the dooris closed, alever is compressed,
forcingarubbersealontothedoorjam,thus
sealingthedoortightly.

OpPERA HALL MoDE

Themainuseoftheauditoriumisopera.
Inoperamode,theclarityishighandthe
reverberationtimeisaroundl.5seconds.
This is achieved by putting the ceiling
reflectorsinalowsettingandtiltingthe
wallreflectorsdown. Thisresultsinmore
early reflections towards the audience
andincreasedabsorption.

REFLECTORS

B Thebalconyfrontsareplasteredandtilted
down, reflectingsoundtowardthestalls.

Theoverheadreflectorscanbeindividually
loweredtocontrolreflections.

[ Theceilingabovethereflectorsismodeled
as a perforated absorptive surface with a
fiber wool layer behind. This absorbs the
latesoundreflectionsensuringahighclarity.

TitaBLE WALL ReFLECTOR 1:20

M Thebalconyfrontsare extendedalong
thesidewalls, functioningastiltablewall
reflector. Thepanelshavereflectiveplaster
onthefrontsandbothporousandresonant
absorbersontheirbacksides.

™ When tilted down they increase early
reflectionsfortheaudience,andexposethe

absorptivebackofthereflectors,increasing
clarityandreducingreverberationtime.

CLarITY, C80 [dB] -5 5

FLyiINnG BALCONIES

B The two tiers of balconies are
suspended from the back wall to
ensuregoodsoundenvelopment.

Theabsenceofsidebalconiesand
asteep angle ensures good vision
forallseats.

STRENGTH, G [dB] 0 6
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SECTION THROUGH STAGE AND AUDITORIUM 1:200
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SEATS

M The seats are arranged in the
continentalway, withwiderowsfor
easypassage.

The slope of the stallsis steep to
ensureagoodviewfromeveryseat.

The seats are lightly upholstered
toavoidsoundoverabsorptionand

providesimilaracousticsregardless
ofthenumberofaudience.

CONCERT MODE M OPERA MODE
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REVERBERATIONTIME

Hvac

M Air is brought inside the
auditorium through a duct
coming from the mechanical
equipment room, passing
through a silencer, and into
a plenum chamber below the
stalls. The air finally enters
theauditoriumthroughoutlets
under each seat at a velocity
oflm/s.

PrRoscENIuUM

M Thetopoftheprosceniumcanbe
raised,resultinginaheightvariable
between9and1lmeters(30!-36!).

B The side and top proscenium
reflectors are scattering, convex
reflectors which ensure an even
distribution of sound from the
orchestrathroughoutthehall.

CoNCERT HALL MoDE

Inconcertmode, thereverberationtimeisexpected tobe
around2s. Toachievethis,theceilingreflectorsa relifted
upandthewallreflectorstilted intouprightposi tion. To
accommodatealargeorchestra,theorchestrapitis raised
tothestagelevel,andthestageshellprovidesdi rectsound
fromtheorchestratowardstheaudience. Theprosce nium

reflector is raised to allow sound from the back of the
stagetospreadintheauditorium.

CuariTy, C80 [dB]

STAGE SHELL

Thestageshellismadeofpaintedwoodonsteelpl
inthe back of the stage. The shellis fully automat
and effortlessly. The components are individually ti
scatteringthe soundanddistributesitinboththe audit

atesandiseasilyfoldedandstored
ed and can be unfolded quickly
Ited along outbound curvatures,
oriumandinsidetheshell.

TP

Backwallsfoldout Backwallsslidein Side‘walls and Theextendedshell
andsidewallsfold ceilingslideout. maybesupplemented
out. byrisers.

ORCHESTRAPIT

B Four platforms on separate lift systems. Two platfor
levelfororchestralperformances.

ms can beraised up to stage

Movable panels with reflective and absorptive surfa
controllingsound levelandbalancingdifferentsection

ces on opposite sides for
softheorchestra.
ethesizeofthepit. Theangleis
onfromthepit.

M Reflectiveside panels,whichcanslideintoreduc
adjustabletocreatedifferentmodesofsoundpropagati

M Diffusive slitabsorbers onthe walls to ensure an
fromthe orchestraand controltheworkenvironmentinsid

optimal low frequency response
ethepit.

I Backwalltiltedtoavoidflutterechoes. Diffusivestageo verhang.

STRENGTH, G [dB]
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Uppdelning av byggnaden W Slutet, ljudisolerande yttre W Separation av byggnadskroppar Ljus slapps in i byggnadens
EPublikt forhindrar ljudtransmission i inre uppifran.
Semipublikt strukturen.

BProfessionellt




BYGGNADEN
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SEMIPUBLIKT
Stort Ovningsrum

Minfallbara nivaskillnader for korovhingar kan
ocksé anvandas som scen.

W Spegel for dansdvningar. Kan tackas med
gardin for 6kad ljudabsorption.

Rummets akustik kan regleras med individuellt
hoj- och sankbara takplattor. Plattorna ar
diffuserande pa undersidan och absorberande
paovansidan. Genom att satta plattorna pa olika
hojd kan efterklangstiden varieras for att passa
allt fran orkesterrepetitioner till workshops och
forelasningar.

Musiklage B Tallage
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Variabel Efterklangstid

Yttervagg

STC-55

Innergard

BGer ljus till BvnMgsrum och green room
fran en plats skyddad fran trafikbuller.

B Enljusbrunnledernedljustillbottenvaningen.

108 mm tegel

108 mm tegel

70 mm PIR-isolering
20 mm luftspringa

140 mm qutsP
80 mm glasb

Gata 80 dBA

80 mm glasblock
ringa
ock

Ovningsrum RC1

Green Room

Scen for talare och mindre férestéllningar i hdrn
med reflekterande vaggar som hjlper till att sprida
ljudet ut i lokalen.

MEN bar for artister och gaster.
BSnabb tillgang till scenen via en dold trappa.

Mellanvagg

STC-60

2 x 13 mm gips
45 mm sand

12 mm plywood
45 mm mineralull

Solodvningsrum

MDiffusorer med slumpvisa oregelbUndenheter.
Vinklade vaggar for att undvika fladdereko.

MLjudisolerade glasdorrar med
mikroperforerade ljudabsorbenter.

MGardiner ger varierbar absorption och
insynsskydd.

Korridor

BMAgerar ljudbuffert mellan gatan och
dvningsrummen.

En dubbel tegelvagg ger god ljudisolation.
Glasade perforeringar slapper in ljus och
skapar ett intressant skuggspel.

BVentilationstrummor med ljuddampare ar
monterade i korridorens tak for att undvika
flanktransmission mellan évningsrummen.

MDen breda korridoren kan anvandas av
studenter som vill studera i en musikalisk
miljo och av musiker som vantar pa sin
repetition.

Fonster

STC-55

Lutat 8 mm laminerat glas
52-120 mm luftspringa
16 mm isolerruta

12 mm plywood

45 mm sand % n

2 x 9 mm gips - =1
N _— N L, 4
" o
/_\_/ <
N_— \ 4

Ovningsrum 90 dBA Ovningsrum RC15

_Innergard 65 dB




AUDITORIUM
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Koncertlage

Klarhet, C80 [dB]
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PROCESS

Skissprocessen skedde
till stor del i modell.
Fokus lag pa byggnadens
Overgripande koncept och
form. Detta omprévades
flera ganger efter att vi
gatt en bit vidare med
flera olika idéer, men av
olika anledningar stott pa
problem.

Vissaelementfanns dock
kvar fran de allra forsta
skisserna, till exempel ett
stort ljusinslapp ovanifran
och balkongerna, som
dock antog olika former
och funktioneribyggnaden
under processens gang.

Att f ihop entrélésning
med lobby och atrium var . .- . . T . .
nagot som kravde en del Forkastat koncept med avskiljande skivor istatletle schakt Tidig skissmodell som visar de terasserade balkeragech schakten mellan
omtanke och omtagningar, som i slutandan kom med i projektet. byggnadskropparna som till viss del blev kvar altlviss del blev byggnadens

medan den semipublika .
delen Ioste sig naturligt. centrala atrium.

,, f

=

Scene shop

Planlosningsskisser1-1000. Fokus lag har pa att hitta en bra I6sning for forhallandet
mellan entré och lobby, som kan ses i nedra vanstra hérnet.




REFLEKTION

Projektets styrka bestar i dess genomtankta losningar
bade i stor och liten skala. Fa saker har lamnats at
slumpen. Den semipublika delen har legat i fokus vid
projekteringen, och har darféor manga kvaliteter, ti
exempel innergarden som omgardas av 6vningsrum och
greenroom.

Aven atriet som utgor byggnadens entréhall och
balkongerna langs fasaderna utgor fina kvaliteter, nagot
som dock inte framkommit tydligt i presentationen.

Auditoriet fungerar bra, men skulle kunnat ma bra av
ytterligare iterationer for att uppna den héga niva som
efterstravades, bade vad det galler akustik och form.
Till exempel takreflektorerna skulle kunnat finljusteras
ur akustisk synpunkt och implementeras mer i det
Overgripande konceptet ur estetisk.

Det projektet saknar ar etttydligare, mer lattgreppbart

koncept med ett namn kopplat till sig. Projektet bygger

mer pa sin helhet i detaljerna an i det vergripande.
Motiverad kritik kom ocksa mot detaljer som lamnats at

slumpen, till exempel ljusinslappet pa innergarden, som

blivit mycket battre med ett uns mer omtanke.
Presentationens fargkodning gick inte hem hos kriti kerna,

vilken jag dock fortfarande star bakom.
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