





open doors within the walls, the raised panels
allow more sound to enter the additional volume
surrounding the hall, increasing the overall
acoustical scale of the room.

Covering up

While control of the room volume can be used
to adjust the acoustical scale of the halls at
SDSU and ISU, sound-absorbent curtains can
be used to adjust the liveness and responsiveness
of the room. These retractable curtains can be
extended to cover many of the hall’s wall
surfaces, resulting in a two-second decrease in
the room’s reverberation time. While this 50 per
cent reduction is very significant, it still
understates the tremendous audible effect these
curtains provide. To achieve the most
considerable acoustic difference possible, and
to prevent the curtains from being visually
intrusive when open, they are fully retracted
into storage pockets seamlessly integrated
within the wall structure.

“The curtains allow me and my staff to
adjust the acoustics in less than 10 minutes,”
says Firman of SDSU’s new concert hall. “It is
very easy to switch from the orchestra, to the
jazz band, to the concert choir, and back again.

“Just last week we had the concert choir at
noon, the jazz band at 1pm and the women’s
choir at 3pm. It is not uncommon to change the
acoustics four or five times a day. The ease with
which the hall is adjusted also gives the
directors a world of options, so each can fit the
hall to the needs of their group.”

Kennesaw State University’s (KSU) new
concert hall also demands accommodation for
a wide range of programming, including large
orchestras, ensembles and choirs, in addition to
jazz, some amplified music performances,
commercial rock/pop concerts and lectures,
which require significantly more absorption
than classical music. Like those for SDSU and
ISU, the KSU design features a coupled cavity
outside of the visible boundaries of the room to
provide an acoustical scale appropriate to each
event. The adjustability inherent in the openings
between the visible and hidden volumes, and
in the retractable curtains around the room,
allow the auditorium to be tuned for the desired
effect of a particular performance. Architect
Stevens & Wilkinson Stang & Newdow is
currently working with Acoustic Dimensions to
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develop a cost-effective wood-slat screening
system that conceals the volume and the
curtains on the upper level without reducing
their acoustical benefit.

Designing the details
Performance directors often need more than just
acoustical flexibility. For example, a major
program requirement for the Concert Hall at ISU
was multiple-use seating. Acoustic Dimensions
collaborated with architects Hammel, Green
and Abrahamson to come up with a seating
layout that provided various options for both the
audience and performers. Here, the balcony
wraps all the way around the performance
platform, similar to the arrangement in many of
the traditional concert halls of the late 19th
century. These additional seats can be used by
large choruses, which may accompany an
orchestra occupying the platform below.

The most essential element for good concert
acoustics, after room shaping and layout, is

It is easy to switch
from orchestra, to
Jazz band, to concert
choir, and back again

basic construction materials and methods. A
rich warm, enveloping sound in concert halls
demands solid, massive wall construction.

Acoustic Dimensions maintains this as a
critical feature in acoustic design of
performance spaces, and insists on masonry or
concrete walls. In the case of the SDSU facility,
architects Sasaki Associates and Koch Hazard
Baltzer called for exterior walls constructed of
precast concrete panels.

This material, also planned for the exterior
envelope at KSU, provides a cost-effective
solution to the acoustical needs. Because these
types of constructions are also very effective in
providing high levels of sound isolation, even at
low frequencies, they perform double duty.

Another critical ingredient for world-class
acoustical quality is absolute silence. Research
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ACOUSTICS

has shown that in a very quiet hall, audience
members may even hold their breath during the
quietest moments of a performance, creating a
special bond between themselves and the artists.

An acoustical environment that facilitates
these magical moments is achieved only
through careful attention to the design of the
building systems, namely the heating,
ventilation and air-conditioning (HVAC). The
equipment for these systems produces
considerable noise that can be extremely
disruptive to critical listeners and ultimately
distract from an otherwise engaging
performance, and therefore presents a
significant challenge to the project team.

At SDSU and ISU, extremely low noise levels
were achieved without excessive installation of
costly noise-reduction devices. These measures
were minimized though the design of inherently
quiet distribution systems served by the quietest
fans available, and the gains are invaluable.

“| am often approached by people to use our
concert hall as a recording venue,” says Firman.
“Having such a perfect recording space at
South Dakota State University has prompted the
creation of our own recording label. Our live
recordings are so popular that we have already
had seven concerts played on South Dakota
Public Radio and we are looking to expand that
further. The hall is so good that we don't have
to turn off the HVAC system for recording. It is
so quiet that | have to go to the blower room
just to make sure it is still running.”

Making it work
Regardless of how generous the budget, it
seems there is never enough money to pay for
everything in a performing-arts project.
Certainly, this was the case with the SDSU and
ISU facilities, where technical equipment that
could be purchased at a later date was deferred.
This reduction in total upfront building cost
eliminated the need for cuts in the construction
budget, which would have resulted in permanent
compromises to the building’s natural acoustics.
At ISU, for example, Acoustic Dimensions
carefully designed audio systems in both the
new theatre and concert hall that facilitated
future expansion and upgrades as additional
funds are procured for equipment purchases.
Above all, it is important to remember that
the key elements of a cost-effective building
strategy for a performing-arts project are really
the result of a dedicated team of professionals.
Acoustical elements must be integral with the
architecture and building systems, and systems
must be efficient enough to accommodate
acoustical needs within budget. Co-operation
and teamwork, paired with an innovative,
program-specific approach in all aspects of the
design process, are essential to achieving a
successful acoustical design with a low price
tag. Ultimately, great acoustics results from
great design, not great budgets. ®
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