REPORT CONCERT ROOMS

FOR THE EYE AND THE EAR?
Even the best high-end system can‘t replace the live
experience - simply because a living room will always sound
different to a concert hall. However, what constitutes a
good concert hall? Opinions differ…

B

etween 1998 and 2008 alone,
around 120 concert halls were
planned and built around the
world. In Germany, the Hamburg Elbphilharmonie and the planning of a new
concert hall in Munich have made headlines, the issue being the (horrendous)
costs. Proponents argue that a fine concert
hall enhances the reputation of a city, and
in fact they are often landmarks: think of
the Opera House in Sydney, the Oslo
Opera, or the Palau de les Arts Reina Sofia
(Valencia).
But how does impressive architecture
coalesce with acoustic requirements?
Often not well, according to architect
Stephan Braunfels is in an interview with
the magazine FONO FORUM. He

explained that „creative freedom applies
only to the outside, the façade. Inside,
however, there are strict laws: the acoustics have to be right, and there are always
problems with free forms. Many concert
halls are beautiful but not good „.
Also Gerhard Steinke criticized builders
and architects who rush through bold
visions at the expense of functionality. For
the renowned acousticians Funkhaus
Nalepastraße good acoustics is „no matter
of luck, but has scientific bases“. A space
should be neither too dry acoustically, nor
over-reverberant. While the Studio Standard for small listening rooms is a reverb
time approximately 0.3 to 0.4 seconds, in
the range of 1 to 4 kHz 2 to 2.3 seconds
are ideal for a classical concert hall,
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though this should slop away below 1kHz
to ensure the transparency and clarity of
low-frequency sound.
„ Equally important is an even sound
distribution. This means high levels of
diffusion, which requires correspondingly
strongly structured ceiling and wall
design,“ emphasizes Steinke. Decisive is
the balanced balance between direct
sound and room reflections for the majority of visitors, so sound waves should not
only reflect in one direction.
The 89-year old is even more annoyed
when rules are flouted that promote good
acoustics, such as when rooms are built
too big for economic reasons, many
attendees meaning greater revenues: „ A
capacity of 18,000 cubic meters should
not be exceeded, because otherwise the
dynamics of an orchestra can not be experienced, from extremely quiet to impressively loud, in all seats.“
In addition, Steinke pleads for a “shoe
box” construction, similar to the one realized in the historic Viennese Musikvereinssaal, where the audience looks forward
to the stage. The planning of the acoustics
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architecture. In a beautiful setting, where
one feels comfortable, an orchestra sounds
quite different from the way it does in an
ugly place. That also depends on the experience of the musicians. „
In the discussion about the perfect concert hall, Eckhard Kahle finds himself
somewhere between these two extremes
between these two poles is to settle in the
discourse on the perfect concert hall. At
the new concert hall in Bochum, the
acoustician took the tried and tested shoebox construction, then modified it to the
extent that some concertgoers surround
the orchestra. „Neither orchestra nor
audience want today an absolute ‚frontality‘, both sides want a common experience,“ is his argument (See interview).
And the first impression is that the new
hall sounds promising – at not even a
twentieth the cost of the Elbphilharmonie.

Andreas Kunz

„OUR EARS ARE THE
BEST INSTRUMENTS“
Before its opening in late October,
STEREO was able to get an impression of
the Anneliese Brost Musikforum Ruhr, and
spoke with acoustician Eckhard Kahle, the
director of Kahle Acoustics (Brussels) and
Professor of Acoustics at the Hochschule
für Musik Karlsruhe.
Is there a perfect acoustic?
You can’t define good acoustics, because they’re
always to do with what’s happening on stage.
The music forum is designed especially for
the Bochum Symphony Orchestra, who play
Mahler’s symphonies and other repertoire of
the 20th century, where sometimes lots of
percussion is involved. The orchestra thus needs
a large stage and a hall with acoustics able to
deal with a large symphony orchestra. Since
there is only a manageable floor space with
almost 1000 spectator seats, we have therefore
built the hall in relation to the floor area.
How would you describe
your sound ideal?
I want a room that sounds strong and long, in
all places. When I go to a concert, I want to
experience the space. We have strived for a
long reverberation, but at the same time we
have precision in the representation of the
instruments. The orchestral test this morning
has confirmed that we are on the right track. But
we still have to improve, because the reverberation time is still well over two seconds, which is
the rule of thumb in our space volume.
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is much more difficult in the case of the
form in which the audience sits around
the orchestra, and it is also ignored that,
for example, most music instruments and
singers radiate sound more forward than
backwards. For these and other reasons,
„in the Berlin Philharmonic, only about
30 percent of the audience could hear“,
complains Steinke.
Yasuhia Toyota, an acoustician of the
Elbphilharmonie, has a different
approach: for visual reasons, he emphasizes the vivid nature of the chosen colors
and materials in a concert hall: „We do
not hear without seeing.“ Although he
works with computer simulations and
1:10 models, the 64-year-old Japanese says
this doesn’t immediately determine how
the Elbphilharmonie will sound: „The
sense of hearing is as complex as the sense
of taste. Listening perception is subjective
and depends on many factors, including
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 Architecturally ambitious, acoustically controversial: The large Elbe
Philharmonic Hall has a
‘vine’ form (above).

 The new concert hall in
Bochum continues, however, on the best shoebox
construction (left).
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In principle, I had a positive impression,
the woodwinds and strings sound fantastic.
But due to the long reverberation time the
orchestral tutti still sound queasy, and the
brass players too sharp.
The sharpness in the brass may be due to
plastic covers up in the cavity, and there are still
some chairs missing. Still, we must educate the
space to deal with the tutti for large orchestral
forces. To absorb the sound, curtains will be
added to the back of the stage and the ceiling
vaults, and we’ll make small readjustments,
for example when positioning the five ceiling
sails. These first rehearsals with the Bochum
Symphoniker are extremely helpful, and I think
at the end of the two days we will be much
closer to the sound ideal.
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What else is important for
you as an acoustician?
Silence in the hall! And this includes a
well-functioning air conditioning system, which
is not perceptible. This often means a lot of work
for us, because air makes noise when it blows
quickly. In order to get the temperature right, I
need large volumes of air, which is why every
seat in the hall has its own ventilation outlet.
The Anneliese Brost Musikforum Ruhr costs
just under 40 million euros, which is only a
fraction of the cost of the Hamburg Elbphilharmonie. Did the low budget mean you had
to cut back on your ideals?
There was going to be a motorized stage, as used
in Berlin and Cologne, for the staggering of the
orchestra I mentioned – but this was not compatible with the budget. But we can still work
with mobile podiums, and when we have found
the right line-up, we can definitely make those
mobile podiums in the same wood as the stage.
The improvements must also be kept within the
framework: for example, we have more curtain
rails than blinds, so the question is where we
hang them – at least they’ll be where the main
reflections of the brass arrive: behind the stage.
The hall is designed according to the
so-called shoebox construction. Why?
We know from experience that a shoebox room is
cheaper than other shapes, due to the relatively
simple structure of parallel sidewalls with roof
girders that repeat themselves – in other shaped
halls every wall or girder looks different. In
addition, this fits into the site, because we have
a road that runs parallel to the sidewalls. But

we’ve modified the shoe box construction to the
extent that the orchestra will also be surrounded
in our auditorium, because neither orchestra nor
audience want absolute frontality today – both
sides want a common experience.

something round, less frontal.” But I can’t tell
you exactly who is responsible for exactly what
detail now, because at the end everything was
from a single cast, that is the beauty of a good
cooperation.

For piano music, however, this is a
disadvantage for the rear-seated audience,
because a grand piano radiates above a
ll to the front...
That’s so: pianos and singers are always
problematic. But we still have enough space in
our room, and we have also provided special
reflective surfaces. I’ve already tested the seats
behind the stage and the result is promising.

What influence do the acoustics
have on the floor and walls being
clad in American cherry?
Commonly, there is the opinion that all the
wood must resonate in the concert hall. This
is not true in general, because it is mainly the
stage floor that resonates, though the seats can
also be exciting if they deliver a haptic effect
to complete the acoustic image. Otherwise,
the wooden surfaces in the hall should not
resonate, but rather reflect the sound, so the
surface treatment of the wood is extremely
important. When the pores are closed because
they are sealed with three centimeters of
varnish, the acoustics are basically no longer
about wood surfaces; if, however, I leave the
wood unfinished or oiled, then the pores remain
open and I have a slight absorption of the high
frequencies, which removes a bit of sharpness
from the sound. Of course, architecture and
geometry are also crucial, and in general,
uneven structures provide diffusion. For example, to transport the sound in all directions, we
have slightly scaled the lower sidewalls, and
also rounded surfaces scatter the sound reflections. The side balconies, on the other hand,
are straight, but their angles are different.

There are experts who claim that
a ‘vineyard’ hall cannot sound good.
Today we are a step further, in that we can simulate a whole room through computers. And more
importantly, more or less in real time, individual
wall surfaces can be changed interactively, so
that it is possible to see, for example, where
the violins reflect. On this basis, I can ‘teach’ a
vineyard hall what makes a shoe box – and vice
versa. Musicians surrounded by the audience is
an increasingly popular request, as already mentioned, and we’re a society in which borders are
to be blown up – and that’s also a good thing. But
one thing is clear: we have our ears on the sides,
and according to psycho-acoustic studies sound
coming from the side affects us differently to
that from in front. With reflections from the side
you are more wrapped in the experience, you
have stronger feeling of belonging. And with a
shoebox, quite a lot of reflections come from the
sidewalls and/or over the balcony fronts or under
the balconies. In an arena, on the other hand, it is
difficult to create lateral reflections.
So the sinfully expensive
Elbphilharmonie could disappoint?
We’ll hear that soon. In order to counteract this
effect, the arena-like style of vineyard halls is
broken up by graded areas with walls producing
lateral reflections – for example in the Berliner
Philharmonie.

Despite computer simulations, you only
know how a room really sounds when it’s
finished, right?
Computer simulations are extremely intelligent,
fast and helpful, and measuring microphones
are extremely good these days. With our
ears, it’s very difficult to determine whether
the reverberation time is 2.1 or 2.2 seconds,
but they are still by far the best measuring
instruments. Listening for five minutes is
often much more insightful than two hours of
measurement, three hours’ analysis and then
five hours discussing the measured values!

There are architects who are said to
want to put their own mark and a hall – a
t the expense of acoustics.
Yes, everyone has his or her mark, but in our
project the cooperation was extremely good. In
intelligent people, the ego does not win, but one
tries to find exactly the right mix. In the design,
for example, the hall was much straighter, but
Director General Steven Sloane said: “I want

In parallel with his studies in physics and
acoustics, Eckhard Balde
worked as a violinist in
various orchestras and
ensembles, collaborating
with the likes of Claudio
Abbado, Christa Ludwig
and Leonard Bernstein.
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Is the distance of the orchestra from
the back wall also a factor?
Yes. The stage is large, which means that the
orchestra can move a bit if required. For example,
there is the possibility to place it further
backwards or to move the especially brass and
percussion closer to the other musicians. On top
of that comes the arrangement. This morning
the orchestra was placed flat. As a result, the
strings came through well, while the brass had
a lot of free floor space in front. We are now
experimenting on whether it is no better to set
the brass players on a pedestal and to make the
entire orchestra more compact so that there is
a more melded sound. In addition, the Bochum
Symphony Orchestra must play in the hall, and
you realize the brass section is used to playing
hard, so they is come through. In the new all,
that’s no longer necessary.

