


TASK

This project was made as a part of a student competi-
tion held by the American Acoustic Association. The
task was to make a proposal for an Opera house for a
college in Montreal, Canada. The auditorium should
be a multipurpose hall made for 1200 persons.

How can the isolation strategy be integrated in the
concept of an opera house?

The concept for the opera house is a stone that breaks
apart to four separated volumes were one carries a
hidden treasure, the opera hall. The concept was cho-
sen to start out with a hard sound isolating shell and to
give each volume a different sound isolation and sort
the different functions in the volumes according to
their noise criterias



The Treasure

TheTreasureis the story aboutablack stone that
breaks apart and reveals a hidden inner secret.

Outside

The story begins on a empty lot in downtown
Montreal. A central site in the south parts of
Montreal characterised by a noisy environment. To
protect the opera from the noisy surroundings the
Opera House starts out as a black box, the stone,
with thick isolating concrete walls.
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In between

The second chapter of the story is about how the stone
breaks apart welcoming the city into its warm glowing inside
Itis also about how the stone transform into a functional
building with separate functions acoustically isolated from
each other.
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Inside

The end of the story is about the secret of the stone, the
sparkling hidden treasure. It is how a pile of circular bands
is shaped to form a intimate performance hall with early
reflections and a highly diffuse sound field for everyone.
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THE TREASURE
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The Treasure is a story of a black stone that breaks apart and reveals
a hidden inner secret. It is the story of how a college got an Opera
House on a noisy lot in downtown Montreal.

Outside

The story begins on an empty lot in downtown Montreal. A central site in
southern Montreal characterized by a noisy environment. To protect the
opera from the noisy surroundings the Opera House starts out as a black
box, the stone, with thick isolating concrete walls.

The site is characterized by a noisy The opera starts out as a closed volume
environment isolated by thick concrete

Concrete

The outside of the opera building is made of black concrete.
Concrete is a high density material which makes it suitable
for isolating the opera from low to high frequency noise.
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Exterior view from North West, model photo
Niklas Nordstrom | nniklas@student.chalmers.se | +46739760097 7




In between

The second chapter of the story is about how the stone
breaks apart welcoming the city into its warm glowing inside.
It is also about how the stone transform into a functional

building with separate functions acoustically isolated from
each other.

The hard black stone heavily isolated The stone breaks apart to form a building and welcome
people inside

room. The distances between the wooden slits are varied to form natural
openings for visual contact between the lobby and its surrounding rooms.

JH Tl Pine
; The warm inside of the building is made of wooden lattice from Canadian
f ! pine, rising from floor to the ceiling to give a strong vertical feeling to the
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View from inside the lobby, model photo
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Inside

The end of the story is about the secret of the stone, the
sparkling treasure, hidden in one of the stone pieces. It is
how a pile of circular bands is shaped to form an intimate
performance hall with early reflections and a highly diffuse

sound field.

The auditorium starts out as a stack of circular The band are shaped to form early reflections and
bands a narrow plan

Copper

The thin copper bands that define the auditorium are attached to
an asphalt board to prevent them from unwanted vibrations. The
copper has a very low absorption coefficient, which creates highly
reflective walls and balcony fronts as desired.

Niklas Nordstrom | nniklas@student.chalmers.se | +46739760097
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Auditorium from stage, model photo
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Sound isolation strategy

Scene shop 80 dB
RC40/35

Lobby ™

~ RC40

Auditorium

== dubbel concrete envelopment

— single concrete envelopment
— glass envelopment
-- wooden lattice wall

Instead of each room having different
noise criterion each volume has one. The
volumes are acoustically isolated from
each other and are standing on separated
ground floors to reduce structure borne
sound.

Lobby wall - diffuser

Absorbed

Diffused

1. Pine of various cross section

2. Absorbing panel

The lobby is dominated by
mid frequency sound made
from talking people. To diffuse
the sound field the walls in

the lobby are covered

with

a wooden panel of various
cross sections. The panel is
supported by an absorbing
fiberboard to lower the

reverberation time.

Niklas Nordstrém | nniklas@student.chalmers.se | +46739760097

Fourth floor, +10 m
scale 1:500

Sound isolating envelopments
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i Double glass 1:20

1. Laminated glass 10 mm
2. Laminated glass 7 mm

¢ 3. Neoprene foam

4. Cloth wrapped fiberglass
5. Wood window frame

i 6. Mastic sealant

Double concrete 1:20
1. Concrete 250 mm

2. Low density fibreglass
50 mm

3. Air 50 mm

4. Concrete 100 mm

Single concrete 1:20
1. Concrete 150

2. Gypsum 9 mm

3. Fiberboard 9 mm

i at a distance of 600 mm.

: To get the glass roof absorptive, a
third layer of 0.2 mm plexiglass, with
micro perforated holes willbe installed

This will

increase the absorption and give a
lower reverberation time in the lobby.
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One-row Balconies

In the Treasure it is all about intimacy and good
acoustics as an opera should be, not only for those
on the orchestra floor but for all in the audience.

The auditorium therefore has five balconies with

only one row of seats per balcony, so the audience
at the balconies does not have anyone between
themselves and the performance, providing everyone
a personal contact to the actors.

One-row balconies enable everyone to experience
lots of roof reflections, which are important for the
acoustic experience. The small balcony openings
increase the amount of reflecting planes, giving a
high reverberation time and strength.

All of this makes the auditorium a very intimate
environment. Truly a treasure for all opera lovers.

Balcony fronts:

The copper bands on the balcony fronts are tilted
downwards close to the stage to obtain the desired
side wall reflections and upwards in the rear of the
auditorium to avoid reflections at the back head.

24
224
72

Section of balcony 1:40
1. Diffusive copper bands

2. Acoustic plaster
3. Wooden parquet floor
4. Lamp

Low frequency absorber

To reduce the reverberation time for
speech, variable absorbers are installed
in the walls close to the stage. The
heavy absorbing wall behind the copper
bands is pulled away to let the bands
work as a membrane absorber for
undesired low frequency sound waves
around 125 Hz.

Absorptive Reflective

Section A.A.
Scale 1:300

. Cross over
. Fly over

. Orchestra pit
. Air supply
Bar

. Box office

Floating floor

On the stage and in the rehearsal room a
wooden floor surface is required. To give
the floor the required sound isolation,

it is supported by an elastic fiberglass
structure of various density. The floor has an
approximate sound isolation of 64 dB for I[IC
and 62 dB for STC. The floor is also suitable
for dance performances.

. Glass roof over lobby
. Riser under stage

. Manager office

Floating floor 1:20

1. Oak

2. Two layers of plywood with staggered joints glued and
nailed to wood sleepers, 22mm +22mm

3. Wood sleeper 50 mm x 100 mm

4. High-density fiberglass blocks, side 50 mm, cc 300

5. Low density fiberglass blanket 50 mm

6.Structural concrete floor 300mm

7. Caulk

8. Perimeter isolation board

Niklas Nordstrém | nniklas@student.chalmers.se | +46739760097

Shell

The shell wall with a weight of

20 kg/m? is built as two separate
pieces, which can be adjusted

to give variable acoustics. The
curved copper bands are placed
irregularly to give a reflective and
diffusive surface. The shell roof is
hung from the stage tower to be
easily removed.

9000

10500

Orchestra shell
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STUDIEBESOK

Kandidatprojektet bérjade med studiebesdk med guidade turer i Gote-
borgsoperan, Konserthuset i Géteborg och i Oslos omtalade operahus.
Besoken gav férutom inspiration aven en viktig inblick och forstaelse
for verksamheten samt en kansla for byggnadens storlek och prob-
lematik.

Studiebesoék i Oslos nya opera

e
i
M i

Handritad sektion dver Géteborgsoperan

KONCEPTFAS

For att hitta ett koncept gjorde vi ett stort antal modeller i vit kartong.
Fran modellerna valde vi ut tre modeller som vi studerade vidare. Vi
utvecklade de tre modellerna i nya material for att fa ett nytt perspektiv
pa modellerna. Vi fastnade for ett koncept med en delad volym som
gav intressanta majligheter. Konceptet gav en akustiskt férdel genom
att kunna skapa olika akustiska klimat i de olika delarna. Samtidigt ska-
pades en intressant rumsligt kontrast mellan ute och inne.
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Volymstudie av rumssamband

Utveckling av konceptmodell, foam, 1:500

PROCESS

Nar vi val bestamt oss for konceptet med en sten som brots sénder
bérjade vi undersdka delarnas storlek och utseende. Foér att snabbt fa
upp ett antal alternativ arbetade vi med foam och glédtrad. Vi hade svart
att bestdmma oss hur manga delar byggnaden skulle vara uppdelad i
men efter att ha testat olika varianter fastnade vi tillslut fér en byggnad
delad i fyra volymer. Genom att erbjuda flera éppningar in till ytan mel-
lan volymerna skulle ett mer dynamisk rum skapa dar besokaren blev
tvungen att ta stallning till riktning.

Konceptmodell, foam, 1:500

AN

Konceptmodell, foam, 1:500

Presentationsmodell, 1:100



REFLEKTION

Kandidatprojektet var ett mycket roligt och larorikt projekt.
Genom att projektet hade stort fokus pa akustik 6ppnades for
mig nya dimensioner inom rumsbildning som jag tidigare inte
funderat sarskilt mycket pa. Trots sin storlek kdnns projektet val
genomarbetat och jag tror att byggnaden skulle fylla sitt syfte
mycket val. Styrkan i projektet ligger i sitt koncept som val an-
passar sig till platsens forutsattningar. Dessutom kanns planlés-
ningen bade rationell och intressant.

| projektet valde vi att Iagga stort fokus pa konsertsal dar forsla-
get delvis har natt hog detaljeringsniva. Andra delar har pa be-
kostnad av detta fatt sta tillbaka. Exempelvis ar utformningen av
ovningsrummet projektets svaghet som skulle behéva ittereras
for att kannas sjalvklar.

Avslutningsvis ar jag mycket n6jd med beslutet att arbeta till sa
stor del i modell, ett beslut som ocksa gav oss bra kontroll Gver
tidsplaneringen.
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