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Summary: The burning of the Teatro La Fenice, in Venice, has been atragedy aso for the acoustical community.
The Municipality of Venice decided to build a tensestructure (called PalaFenice) in the isle of Tronchetto, as
temporary auditorium for operas and concerts.

The use of such a structure provokes many different acoustic problems, quite different from those already known to
musicians a La Fenice.

In this paper the acoustic quality of the theatre has been analysed, and compared to the acoustic measurement
aready performed in the former La Fenice theatre. Binaural measurements have been performed in the hall using the

impulse response technique, (including absorption of the ceiling), and a dummy head located at different listening
positions. According to 1SO 3382, many acoustic parameters have been evauated, like listening level, ITDG,
reverberation time, IACC and others, and their values have been mapped. Also Ando’s quality maps of preferences,
with reference to two different kinds of musical signals, was accomplished from experimental measurements. The
measurements pointed out a not-suited behavior of the structure at low frequency, and low reverberation time and
intelligibility in the hall. A hypothesis of acoustic chamber has been formulated, and the acoustic quality has been
andized

INTRODUCTION

In 1996, January the 29" La Fenice burned down completdly. While the world wide culturd
community was asked to desgn the new “La Feniceg’, the Municipdity of Venice decided to
buld a temporay tense-dructure that should hogst the orchestra in the meantime or the
recongruction. The hall was called “PaaFenice’, and is il located in the Ide of Tronchetto.

Themain hall has about 1100 sedts; the stageis about 400 nf.

The paticular shape of the theatre, accomplished with the typicd limitations of tense-structure,
gnce the beginning gave a poor acoudics to the thedtre The ligening qudity in the hdl, that
should have to be close to that of La Fenice, was too “dry”. In order to improve the acoudtics of
the theatre, binaurad messurements of IRs have been planned, by usng a dummy heed, an
omnidirectional loudspesker and binaurd microphones. In the thedaire 19 different points have
been chosen, in a middle pat of the hal. Some extended measurements have been conducted,
once changing the postion of sound source, once checking the symmetry of the hal. Additiond
measurements were conducted on the ceiling, by meesuring a cdibrated pressurelRs as close as
posshle to the cloth, and a cdibrated velocity-IRs directly on the doth. The measurements
clearly pointed out that the reverberation time was too low, the daity too high, and the center
timetoo low. The sound was not well digtributed among dl the seatsin the hal.



THE ACOUSTIC SHELL

Since the acoudic behavior of the hdl has been conddered not properly adgpted for the
performances, an acoudtic shell, based on a wooden-modular shgpe, have been designed and
checked in a peaformance in the thedre. The acoudic shdl has been checked dso in other
thestres and churches.

FIGURE 1 The acoustic shell

From a supjective point of view, the acoudic shel demondrated to dightly improve
spatidization of sound field, while the music seemed to be more blended and live.

THE MEASUREMENTSAND THE RESULTS

Two years|ater the first campaign, the acoustic measurements have been repeated in the same
positions of the previous measures, by usng of the same technique and instruments,
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FIGURE 2 IR for point 12: 1% campaign (1996, left) and 2" campaign (1998, right)



The comparison of IRs dearly showed a drong reflection coming from the celling of the acoudtic

shdl, as shown in fig. 2, undelining the influence of the shdl in the sound qudity. From the IRs
the acoudtic parameters suggested by 1SO 3382 were ca culated.
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FIGURE 3 Clarity C80 (left) and Reverberation Time RT20 (right)
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FIGURE 3 ST (left) and Ando’ preferenceindex for Mozart’ music (right) WITHOUT the acoustic chamber

The acoudic shdl dightly improved the acoudtic behavior of the hdl. The sound fidd resulted to
be more diffuse and blended. The influence of the chamber has been focused on especidly a low
and midde frequencies The averaged vaue of darity, cdculaed on 50 and 80 milliseconds,
passed from about 1.5 to less than O dB. The center time, cdculated a the frequencies of 125 and
250 Hz, pased from about 80 to admost 200 millissconds The reverberation time increased
especidly a mid frequencies. RT20, passed from 1.5 — 1.7 s to more than 2 s, and dmogt 3
seconds a 250 Hz. The andyds of IRs pointed a sat of late reflections in the middle part of the
hall, not ussful neither for intdligibility neither for Srength.

The spatid digribution of the parameters reveded Hill focdizaion in the center of the hdl. The
cdculaion of Ando preference index undelined the influence of focdization, and in those
positions, due to the digtribution of strength, the value of the index isworse.



10.00 10.004

0.001

0.007

-10.00+4

-10.004

-20.004 -20.004

-30.004 - -30.004

T T T T T T T T T T T T T T
-30.00 -20.00 -10.00 0.00 1000 2000 3000 -30.00 -20,00 -10.00 0.00 10.00 2000 3000

FIGURE 3 ST (left) and Ando’ preferenceindex for Music (right) WITH the acoustic chamber

CONCLUSONS

Bang a tensedructure, in the PdaFenice the ligening qudity is affected by focdization,
especdly in the seats where the drong late reflections coming from the roof covering ae
determining The introduction of the acoudicd shdl dightly improved the vaues of reverberation
time, even if in the middle of the hall they assumed not suited vdues

The gpatid didribution of G was not redly uniform on the hdl, and in same podtions in the
middle of the hdl the Srength wasworse,

The acoudicd shdl improved the ligening qudity, even if some corrections of the chamber

could give a better digtribution of sound energy among dl the pogtion on the hall.
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