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Metz, a clty In Eostem France, hos had a very active musical life for some time, in particular
through Intemational class peformances and a "contemporary™ music festival. The concerts
usad to take ploce in the theater, o vesy dry noll. A compefition wos organked by the city In
1983 and 1984, The "Arsenal, on unused miltary building designed by Blondel, wos o be
transtormed Into a musical complex with twa concert halls of 1400 and 400 sects, '

As often happens the bref for the competition assigned the fulture hall to symphonic music
perfarnances which would have fop prcrty, even though dance and other events requiing a
basic stage equipment could occur. Curously, the bref required that the 1400 seats hall be
divided In two halves,

The team of Ricardo Bofil, a Spanish architect, set 1o work in the summer of 1984 ang Professor
Cremer Jolned the acoustical consulting team. Figures 1 ond 2 shows In plan and cross-seciion
one of the eary atempts of the architect ot concert hall design : it was a bil-polarized fan-
shaped cuditcrdum with a transparent roof (Figures 1 and 2). The two large letters NO, drawn by
Cremexr, Indicote clearty how this edry design wos rated, Before leaving the design team, since
he was nct able to convince the architect to qiter his design, Professor Cremer suggested a
solution (Figure 3) which provided two sizes, 800 and 1500, using O simple curtaln fo close off
back rows.

Actually, the geomety of the exdsting building ., with strong rectongular shapes tumed out to be
a guarantee on the basic dimensions of the future concent hall. Figures 4 5 6 7 and 8 shows
the final design Inserted Into the courtyard of the "ArsenaP. The declsion to bury the hall and to
preserve three of the four wings of the bullding. froze the width (23 m) and the length of the
hall. It was then only a question of negockiting its depth with the fire Department to obtain on
odequate volume, very close o thot of the Muziekverein Goldener Saal (Figwee 7).

In the competition project, the two facing tlers were identicol. The cross-section was used ©8

such o design the loge of the Music Center. Fortunately under presswre from the acoustical
consultant, the main tier was enkarged and the bock tier reduced as much as possible.
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Detalled acoustic desian

Once the competition was over, the detalled design was performed on o 1/16 scale model
which was mostly used to Investigate varous solutions for the ceilling eloments which would
provide odequate reflections to the main tier and good ansomble condltions 1o the musiclans
tut, mostly. ecrly reflections to the back fler. This was later checked on the SoundBase
computer modeling programme.

The wooden diffusers of the celling have various shapes (Figures 9 and 10). Some are concave,
In particulor above the stage, and others are convex. The adequate mix was actually finalized
on the scale model.

The Installation of diffusing elerents at about ten meters above the stage hod been Included
In the project, fo oblain Improved ensemble conditions, but these elements have not been
required. Refiactions rom the ceiling diffusors and of the lateral diffusors seem adequate In
most coses,

The archilect Insisted at first on perfectly fiat lateral walls which would have made It impossible
to play music In the hall, Since this architect usually places foke columns as his "rademark® in all
of his buliding. .it was easy to convince him to odd celumns In the stoge area for diffusion

The main matedal in the haoll is wood :

- Celing : plaster with wooden diffusers
- Hoor ;. wood on sleepers with resilent elements
- Walls :  wood panels and columns with damped air space of varying depths

To obtain the mellow acoustic response which was wished, several types of wood pansling
consinictions have been disitbuted throughout the hall (Figure 11). The thickness of the panels,
as wall as the depth of the cavitles behind them, and the damping all vary.

The hall is sutounded by o gallery : to aveld hamful coupling between the hall and this
relatively large volume. It was made diffusing ond absomptive, a cholce ftested on the models
which tumed out to be the right one.

The defalled characteristics of the hall are provided In Table 1.

The goal was to obtain a reverberation ime of 1.9 secondes over the widest possible frequency
range. a clear sound ond @ smooth diffused field. The measwements (Figure 12) with and
without an oudlence show that it Is not quite the case. The problem occued when the
architect, l-advised, refused the seats which hod been approved by the acoustical
consuttants. He Insisted on having stainless steel and leather seats, which somehow ook like an
ecrler Mies van der Rohe famous design and which are not acoustically sound when
unoccupled.
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As a resull, the hall does not have an odequate responsa for rehearsals In the emply rocom and
does not have the exact acoustical character that the designers hod wished durng concerts.
Fortunately, the Orchestre Phllarmonique de Lomalne has patiently gotten odjusted to this
condilion. Obviously, the seals will have 1o be replaced at some point and this-question can

then be solved.

To be complete, it should be added that when rock and omptified Jaz concerts have been

held, the hall tumed out to be inadequate. which was not a surprise for the designers.

However, for classical concerts, from recitals to symphonies, It hos been well recelved by
musicians and concert go-ers and musical aclivity In the Clty of Metz has been fiourishing since

the opening of the hall

Volume
Depth
length
Furthest row

Number of seqts Total
Main tier
Back tier
Sides

Cellng diffusers

Cost

Project

Construction

Table L.

A summory of the main characterisiics of the "Arsanal®

1 13605 m3

1750 m

:54.00m

: 33.00 m from conductor
12300 m

. 1548

1 B9

3 429

: 228

1 65 (Sycormore, A cm)
: FRF 120 000 000 (1989
1 1984

1 1987-1989
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Figiwre 1, : Early ceslgn of o double fon-shoped ouditerium (plan}
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Figurs 1. : Cromars “welnbargoere aciufion
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Figure 4. : A view ol the compleled bullding : the concerl hall Is
burled under the courtyard of the former ommunliiion depot.
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Figure &. : View of the "Arsenal® from 1.h¢ bock row
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Figure 5. : Plan of finol buliding
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Figure 7.

i Cross-seclion of the bl-poiar concert hall &

Top : Muzlekverain
Botlom : Arsenal
(identicol scales)

Fgure 8. : Flioor ond cefling plans

Proc.l.O.A. Vol 14 Part 2 (1992)




Proceedings of the Institute of Acoustics

ACOUSTICS OF THE "ARSENAL® CONCERT HALL 1N MET2

(R TIa it disr)

i3 dow
dakvdlent | BANEAN)
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Figura 12. : Reverberalion time In the "Arsanal*
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