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SPAIN GOES CLASSICAL - 10 YEARS OF CONCERT HALL AND OPERA HOUSES
A. GARCIA SENCHERHES
GARCIA-BB“ S.A., Spain

1. THE SPANISH MUSICAL BACKGRO-
UND

Speln In I country wlth I very rleh leltlere. mice
dlffero greatly lru one reglon to another. Hill: to
therefore very fulller to any smlerd but, ll one
leeke heel: to the golden yeera ot elueleel male
:reetlon, there 1- very llttlo oentrlhutlon tron

Spenleh convene". Our beet-hum emposere were

born In the lest ‘00 Fire (Albenlh 6PM.
Falla) Md all: e! thelr male wee hetter-knoun
ehroed then at hula.

were use more in fashlm then lynchenle melt: em
lay use II he! elreedy e lune were the-Ire In
nedrlo. Eat In a more mdeet elee we hull: huvdrede
e0 theetru beth 1m end I720, mleh I-de wr
'lertuele' (e theetrleel lent hell-Hey between the
Itellen opera net the Vleneu operete) very pewter.
I‘here wee no tenet wlth more that 5000 peeple thet

dld not hm e theetre end, Altheuoh we have lost
an], there ere Itlll eut- heeutllul unplee o1
eueh erehlteoture.

'lhoee the-tree were tullt In the :lonleel ltellen
etyle em had ewltln not uneedIng Iona people.
any Itedrld end lercelone could boeet el hen/Ins a

proper opera theatre at the heeltnlne el thle
century, with e Ilnllor eeueclty to those e4 Ill-n,
Vlau, Laden, etc. but only the Lleee theetre ln

aereelnne null-telnet! he designed purpose throughout
the yeere, elnee Ieetre leel In heat-Id wee meet at
the tln clued er need It I concert hell. Only mu.
ln e very Iebltlu proernme In it helna reeonver-

ted to lte erlolnal use.

host eleeeleal welt not, therefore. performed ln
these theetree elnee, the only pure cmrt hell
hullt In Speln wee thePeleu de le Ituelee cetelene
ln Iereelmo (ltd. fruit the uoustlul pelnt of
vleu, le we more like e theetre than I concert
hell).

mule Seeletlee Ind Frlende ol the Opera exleted In
every elty but theycould allord very few pertorelen-

eee e veer.
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2. DEMOCRACY: THE TURNING POINT

l'he lire! etepe towards damerecy In the Inlet-seven-
tiee eheeed e chenge o! tendency in the :ulturel
eltuetlen in general end tn the Mic-l world ln
pertleular. the teen cmll of finned- emlesloned
the Irehltect nerela de Peredee to deelgn the urn
Spenleh moern concert hall, In the hill: of the
Alhetlbre, nent to the house than the coupes»
hen-l de Fell. wrote em of Me mete. the erchl-
teet cmulted wlth I.. Croner end they deeluned e
eueceulul meolm-elzed concert hell, Inleh we
M1973. In 1986 It use lurnt then and raver-ed 1|
nenthl leter.

the eune Irt’Jlllecl nu emleeloned In wan to
deelwl Ill-t wu wlm to be the llatlunal Amltorluu
ln fledrld. lll mln eentoeted L. creeaer an! melt
I'd U!!! m for me the benlmln' of a eleee cull-
heretlon ln hle preleetl (elx eencert helle) ever to
yeere mtll hle deeth In 1990 end the opportutlty te
work In may more with prunlnent VSpenleh erehltecte.
llhlle the prolecl tor the Illtlonel Audlterlue wee
helne developed the Soelellete wen thelr victory ln
I952 end wlth It a very ubltleue prosrlnm[or
cultural hulldlnge wlth the premlae of e large hell
ln every Autm reelen (I7 ln tetel). To these
one out M thoee wanted by Illnlelpel Authorltlee
or through epeelel prowl-nee (EXPO 72).

At me etene he hot! 25 preleete runIru true llret
ekotehee to opening nlghte end lt looked an H the
matte wee 'll the Spenlerde de not llke elaeeleel
nulc, lt wlll not be for leek el helle'.

3. GOOD ACOUSTICS

"hen en eeutle «filter out mt only help to
prevlde excellent eeewtle eondltlene In e hell but
eleo he to qulekly shape the eeuttry'e new ecetstl-
ul eemrle, he met heve hle Ideee very eleer. A
eurwy true It. Shlne save to 1980 In the llel ol
room eeeuetlu could prwlde e consult-ht wlth qulte
a few erlterle, both ulltetlve and quantltellve
that ha nut tremlete Into an arehltecturel end
Mleel [emu-ye.
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In that aurvey there are aaaa nIleatmaa tthIeh

deaerve cement:

19W - Hall-ta Sahlna [1]. Define! T“ ,(M Mk III-

partant par-tuter In rm aeatattlca, net today. I!

It Ia adequta. 751 of the meal It aaaured.

I959 - L. Ieranek [2]. his Imus survey of halls
armht In several parameters that uere related to

mIaaI eaeallanca In partIaular: lam meraeratlan

tIae, IntImaty and uartlth. Translated Inta archi-

tectural language It meant: I. IuIldIm raaaat trlth

hIah Volunt/Capadty ratlaa to have lead 160. 2.

IuIldlnu renewal-r halla aInt:e they prwlda more

IntImcy. 3. Ualnn latIldlnu mterlala Inalda that

glve tha roan longer IT at law frequenclae than at

medIua. In Mhar nerds Welding thIn panalllnu.

1960 - sharatat-cranar m. The project a! Phllartaa-

nla tlarlln) traa cartalnly In eantradlatlan ulththa

aaeand remand-Han aIrtea lta ehapa Ia anythlng

hut rectangular. The effort to prwlde good acme-

tIaa In amh a ream through tarreaea deaarvae eredlt

hut permlly mm the rhIIareanIe and the ant
lerlln Ichauaplelhauaa I pralar the latter ltlaaal-

cal, reetaruular and narrow). Ilavertheleaa, they

prayed that ahapa Ia net ea Attach a prablua If the

archltect Ia not eta-horn about mthatlea.

I“? - 1972 - Ilarahall-Iarran l5, 5, 6, T. a, 91. up

to that ahart rellaalone aara Iwartant to achlava

a hIeh dearea at Intluey. Iany halla lier lllled

aIth haruIno raIlactara ta ahartan I‘Irat rallaalona.
theIr work ahaeed the Invert-tee a! the lateral

arIaln at thaea rellexlana In aehlavlna that they

called the apatIal law-salon. The aanaatlan at

haan lnalda the apaakar rather than In Irant at It
Ia, In my aplnlan the mend nat-lapartant parama-

tar.

I974 - Sahraedar-Bettlngen Unl. no, I1). IhaIr

athleetlva atudIaa ahaued a prefereme I‘ar lee

:aharanca between the alwtala In the aara. In
araetlul term. a preference tar ataraqitany

aealnet Wattle aatatd. larea Ilat aaIIInaI ullI

reflect aetnd In a vary Wmla IIY, tdtllat

«film: that do mt reflect tau-Id vertltally to the
and an I!“ prth lamr dIHarenaaa between
aara.

the earth-Iona a! that aurvay aauld be atmaarlted

at Iallaua:
'I. Milan-Iliad rm 0/ t 20000 a!) are better than
these at larger valuaaa.
Z. Harm halla are better than ulder. Itectamular
lama better than Ian ehape or elIIptleal but that
ahauld net dIaeauraae adventuraua arehltecta aIth
even aemIeIrwlar Ideal.
3. Rmrbarant rows are batter than not an reverbe-
rant. IId Iretpaney m a! 2 mania ara maeaery
ta tool the eatatlan a1 runantl: malt. l.

The qtlnan 1'60 mat be dIatenanned to the flu of
each roan.
5. Introduce a ayatau. If ecumlaally feaalhla, to

vary the It and make the real mra versatile, even

for male. Pure camert halla are dIlflcult {tuna to
sell. tdtllat nultlpzrpaaa ulth varIabIe umtiea

are more defendable.

6. loan tdtare the T60 at low lreoaancIea Ia alwtl-
Haantly longer than at landh- Ind hIgh lrquencIea
prevlde a earner tour! through «fitment of tellee
ard baaaas.
7. Roan ulth aurl'aeea thnt diffuse acutd In my
directh are better than those that reflect In
pertlcular dIreetIans.

3. III“! Illere every teat Ia prevlded tllth reflected
am tar both aara are we better than these
tdtere, a. to audlwtee dlatrlhutlan. anly ana ear Ia
(Illed.
9. chm an adeqtata type olahalr tdllth almlatee

a parean aaund abaarptlan. AveId whaluary thlclrer
than 5 an, otherulaa the Ice lrequency ahaorptlan
«Ill Increase drutIaalIy. clath llau raalatlvlty
should net exeeed 60° llama/n3.
‘0. Hall: mat be well aautd-Iaelated and aIr candl-
tlanlru m wlat aa ta allel the gall: to hear
planlaalaaa t'vlthaut havIru to play thaa neualarta.

4. THE RISK WAS REVERBERAN'J.‘

Aa untlaned belara ulth the meatlan a! thou
wberta elm In our cathedrala and ahur=hea IIth
aid-frequency reverheratIon that al 6 aeaende, the
rut oi the all: nae parlartzd In rathar dry
confluent (1'60 0.! "3.). Maura-tn =arrIad out
In taatre Iaal titan uaed aa a mart hall :12)
ahead I '60 a! 1.55 my I!!! I.” “Did, helm
the Iargaat In valuaa. slatllar aeaeuruaanta abtalned
In anallar theatrae that-ed values 9'no tatdar 1.1
aecatda.

The “All: and erItIea In every aIty mlderad the

acutch at thalr ald thaatrae very such any the
but ard, In Iladrld particularly. they had thla Idea
atrmly In thaIr nInda. MnIttedly they had never
heard anythqu aura raverharant and and weather

eondltlana favoured aparalr cmerta and, tharal'a-
ra, titan they llatened to anal: In a theatre the
shame hill very noticeable. Evan the beat knot-t
archeetraa In the uarld played anal: In the open In

many spanleh mm.

the mat fume anaIe will: In hadrId anee urata
'The Spanlah National orahaatra played In lurItJt'a

Tarvhalla not at Ita but due te the an:me
rmrbaratlan o! the hall.‘ Eueaalva I.‘ new;
that Hauld III have I d If they had play-ti In the

2.1 aaaorda at Iuelkvarfln‘l. Even the mly - opened
Granada hall had a ravarbe Ian tln, helare It aaa
burnt, at I.” aecarda at aId-fregaanelaa andl

theralare, could not be canaldarad ravarharant.
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In ail for rev-recruit hall: (15:: z 1.7, prefer-Hy
aroud 2 sect-rd! for the lquul) III a very tine-tie

chenoe fro! T60 I 1.! er even in. w: a a. tracer,
certainly wise, did not wile such a rial: Hifll the
nadrid auditorium Balm the «in 1.75 ace. and
the rink of having too laroe a change from theatre
anoint! he Chou safety. I an younger and than
the I'll Three Illrl I‘m“: I) Abner 702 of the

mic progrlnm in Eurqae incline maenlic use
the: needs the 2 name. b) All mdem renaming:
n1 emf: anal: take place in merherant spaces

or are artificielly upgraded to 2 secmda. c) To
change frail reverocrant to [use reverbermt in nuch

ealllr and cheaper than vlcevarea.

  

 

Figure 1 than the criteria need for the optieuh RT
for aid frequenciat aa a function at rooe volune. in
Ieneral lama. haul Ilth valmen. over 11000 as
could be cornidered sword: ltd these below I:

chuber Mi: thrill uith ta- nverlawiw- 1h!
loaelt limit of 1.1. eec for lore valuec hall; is
considered adequate for fast berrooue mic ard the

upper limit of 2.2 pecan-toe II coneioered apnea-n ler
roll-nth: "I: In large h-Lll.

emu u- " Ina rennin-cm

 

mm - mo llll

fin. ‘Iecannrded n1 n lid lrquncie:

amrberetlon til: at lull frcqaemiee ahould be

longer l1.| tillel that at 500 II: for 25a in an: 1.2
tinae for 125 tin. 1hoea requirements tooether with
l'f cmvlctlm that: helle uith morethan 2200 fleets
are very difficult to optlniee ecouatleally, a

strict control ol mine from internal sources, a law
backgromd nolae (helm: IIEZII), the neeeeslty to
provide every seat with early reflections, oreferr
hty [run bothiaterale and the requirement that the
leoultlu ccmultant participate. in the aelection of
the chain, found the non- mull-MI corditinns.

Kore Id'nle convictions like the presence of paelic

on the aid-a of the archeitra or even behind it or
[he Incorporation nl nrilhle IEMIIEI can” be

neootiabla uilh Architect mat the Better.

Proc.l.D.A. Vol 1‘ Part 2 {1992)

5- ALL SHAPES AND SIZES

The fut Fri:ng let out by the noverrenent hunt
that initial desiw cane to our oltice eith natty
fern, vulunea, capacities and requlraaentn. l’he
.elden rule Ildely spreadlung Splniah architects,
thlt the N3! hill would be Epid-uru ulth Hells ard
roof, had to be eradicated and even a fee adied ante
dune: tn the roof. lneteed I! alpha-he aur recon-en-
dations oh 7 to 1D lfillelt acct-ding to tile;
distance! becuccn player. and the audleru t to n,-
corwex walla rather than concave o even flat;
reflectorl that lend am to the audience rather
than to the heck wall, absolutely no carpet: or
heavy curteime and shapes that do not create too
many acoustical problem Le. ractangul , rwbnio
or terraced fan shapea. rim duuing are checked
for ewlilncl Ilth those weaned-Hons and ulter-
nertve proposlll are stldied by gmtrical. lllm
until one or tile definite alternetlvee are eelected.

 

Model technique: have been used extensively in the
melysin an: “die: of the Arthitect'l propane“.
In lair ease. to build and mtieal mdel at a
“ll! 1:10 or 1:20 III out of the union for
econalic manna In men I: for me r-aaona. “ling
optioll. models. at leroer scam (1:50) we of
couree leia expensive Ind certainly inter. \lith the
help of Ilulinlue foil and a laser been. one could
see nhere em rue trill end after one or at the
that: tun reflections. it nae excluivetr a quilte-
tlve study I'd could help only in lace:qu and
orient-ting reflectorl are! eeillnga. Int ll pruned
to he very propular with Architects and Journalists,

wrtlwlarty inormed Iith the 'laur".

 

Fig. 2 Use of later In Mela

ihe next “com to try tointrme mac tauntin-

tive measure In the optical model. being NM“
light, irn an! array of ale-H. bulbs, are! flat
light relistorl, 5 ll. in diameter. plated in the
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Iudiencl area, the relative tight intensity in

thee-rel emld be measured and cmred la that

Irrivlng at uther areas. The light fluted fru the

stage could be nude quite directional by using blank

ttbee at different lenghtl, over the bulbe.

The exist-nee of darker areas maid be epreeiued

visually, but vith those Light resiaturs the :1:er

nl darkness could be measured, billets!“ :eilinfl

suture and well railectm could be coup-red end

their shape: designed to cmr certain audience

ar

Fig. 3 use oi Photocell Ill andela

1hia technique nae furllier improved with the us. of

well pholudludel that :nuld bl made very directio-

nal end pllced in tour direztiw- ta llelsure light

intensity erriving iran the fruit (simulating direct

sand), but?! sides (simulating the urn) In! the

lap. A Ell-ll II: convuur Ilirll and ABC, m wed in

aeaanr- the intensity Irrivlng at every phatndiade

Iilh dillerent ailernetives (or ceiiira, Hall or

reileceara.

 
Flu. kDireuiuflal flwmdivden
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rim 5 Optical: detection system

The arrival nf iast and ralltiveiy cheep runner:

made the develap-aent ul‘ a amputa- pranrme very

utreetive Ind after a year it II'JI' aur photodinde

technique, look somehnu prehistnrical. 11:- use of e

w program together Iith our mm refit-Icing

prnsr-m REFLEXsot llluued us ta atudy inmore
detail than before and certainly ave-ch filter, mt

Elly first reilectim dell“. III! the Me ilpllu

response of the mm, the influence of "all varia-

tiona on rellectar orientation etc.

llhul
minke“ aa IAIABH:7‘

 

   

Hg. 6 Delay: in a Mil using a cmwter

ProcJDA. Vol 14 Put 2 (1992)
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6 . BUILDING HALLS

to put the theory intn practice reqllres I long
battle uith all. the teams involved in the building
process. sale of the met Swortmt parameters In
the final. Icouetic results could still be llndified
throughout that process and mless the acoustic
cmulllnt Is present at the sight end at every mee-
ting, experience shout that his efforts could he
waisted.

No other nellber of the team will understand or cure
about ulmth. orchestra blend, coherence or difus-
elm. Floating floors, double doors, Absorbent
ceilings etc. will be queetioned by structural
engineers, building cntntrectcrs and mrshlp in
that order. Cast increase: in these profects Ire
elueys balll'lEd against aL-wstics recpirenentt since
it is suit-thing "very adjective". But every person
involved in the project looks towards the acoustic
consultant the niht before npenninl: as if he Hal
"Medicine m", that could turn mistakes into
successes, shaking e felt bears.

ln fig 7 there is e cleer ell-ml: of that . urong
decisshn on the chair: could mean on the oceanic:
n! a hall; the some persons were seated over three
different types of Chairs.

Acoustic succeel in a hell is therefore difficult to
obtain because it depends on so many factors beyond
the control of the Acoustic consult-m,- only that
there II a conspiracy betueen the four partners:
Architect, Builder. coneultant and Diner, to on for
the best in oceanic :nmditiont. on that silence;
be obtained.

in the Table Ire sun of the characteristics at m5!
of the halls eith than than eon tents opened or
utider cmtructim in Spain, uhera my colleague; at
WClA-Ilfi S.A. and l have been (or etill are)
uni-king.

        

u
n
n
—

.-
ea

t-
m

te
n-

M
e.

-

      

eel-ll.- n.

Fig. 7 Absorption inr ocetpied chairs
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'7. TWO EXAMPLES

M those halls mentioned in the Table, two could be
chosen for em deteiled tun-vents. The PALAIJ do It
MUSch in Valencia en the first or the series to be
opened, in 1W7. and it we: thepublic's tiret eudi‘
Non in - modern, reverberant hall. with n ratio o1
5.5 viz/sect, the high reverberation was achieved
nith vent lfll absorption chairs, particularly at lml
frequencies. A very lau backtrwnd misc i< llczn)
lit?! the air conditioning system, alloet good
Conditions for listening tn Beak lusl'cal sounds and
even enmerciel recordings.

opinime about its ccwstics from the mom,
nusicians and particulerly cmtore are maniacal;-
ly enthusiastic. Hith I sinilar volume, capacity tad
too (sampled and «can: then Mikverein, it is,
then full an excellent hall for those who like to be
eurromded by Mic.

 

.m. .lt «e .m  

H9. 8 Plan of the Pal!"

PFILFIU VHLENC IH

 

—:.ENnr
rl

eu
n

,- i

4.42:

dial!

-e.ln  «met

 

Len" ILzs" ls.“K

new
3.3!!“ LVS ‘

fig. 9 Echoarem for a cent In the balcony (I Kht)
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The teatrc de la Maeltranza in Seville In: our lire:
truly lultipurpose lull since it am going to be

used emensively {or concert: and operas. Th!
cylindrical shape cl the lull in InadHInd “here it.
could beaesthetically &mzrmls, but ll m lelt in
«:5 original shape in the upper pan, above a tee-
hnicll gallery. uith therupirammt for both uses,

the hall. was desin a; a concert hall, hoping tn

find an eneccive and ecormit May to ream the
low reverberation for cynphonlc music. ta shorter
values in cask uf opera.

  

    

  

x,,. AEBWSI'IIWIW‘ - . "\

u '7 —
W     

  

   

Fig. 10 cross secth :14 the theatre

The most part of the cylinder. over the gallery Has

an ideal place to locate can sort of absorbent
material. l'he existance u! an internal gallery
"and the perimeter of the hull, cauld be used to
hide nbsarbenl elawnts man not required. Enema
duigncd laneral Haul qllndero 30 can. in dialltl‘.

and 3.2 m. long are vertically lung and can be

pulled into the room through a rail system at the
discretion cf the conductor. To increase the liner-
bent surface they areseparlted 35 en. between
themelves afli 2': cm. from the nulL.

 
fl. ll Variablo “with: name“
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Flo. 12 Rockuool cylinder:

A total of 140 cylinders are used and Hair marten:
through remte control make them very practical.
1heir elfeetivmess {3 them on figure 13.

    
r .

FREQUENCY (H!)

rig. 13 chance of RT ml the cylinders

Pmc.l.0.A. Vol 14 Put 2 (1992)
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NAME “1' USE SHAPE V A00. L 11 11 150 160
(110) (mu) (max) (av) army occu

E. ACHVIDADES
HUSICALES VITQIA 00 IECI. 6500 000 36 16.5 11-5 2.10 1.65
PAW DE LA
will] VALENCIA 120.3 11201. 15400 1700 ‘5 26.0 16.0 3.15 2.10
MIYMID 130110“ 120.50 FAX. 14500 1000 59 63.0 11.0 2.35 1.85
Amncmo as
“LICIA SAIIYIAGO CO.SO,CF SWARED 6950 1000 50 30.0 9.0 1.91 1.65
'1. MESTIANIA SEVILLA 00,0 121110. 10500 1060 42 50.0 15.0 2.80 2.20

(1.20) (1.65)
“1101110
UNIABIIA SAHTAII'DEI CD.0 REC'I. 15000 1600 40 35.0 15.0 2.10 1.70
PALANERXEA SEVILLA an.” SGUAIED 5000 000 25 21.0 6.0 1.73 1.65

VAI. UF 1'0
1EA1'RO CENTRAL SEVILI.‘ 1,013,517 RECV. 14000 1200 36 10.0 15.0 1.95 1.70

7000 " '1 " " " 1.40
M. HACIUIAM‘) M01110 ' 00 IECT 2M00 22M 50 25.0 16.0 2.10 1.75

UNDER WSYHUC'HOI EST.
010110010 M01! 120,0 FAII 15000 1650 36 57.0 11.0 2.20 1.90
P.0WGRESOS 1

Album” SALMAIII‘A €0.0F SllAR. “000 1200 20 27.0 12.0 2.00 1.70
“$110010 W002i com: [1313010. 21000 1000 56 “.0 10.0 2.50 2.10
AUDITWIO MITOILAJIO 00 m. 0600 1200 25 26.0 10.0 2.00 1.70
CASA 011011 HUELVA CO.” ‘ 7200 050 30 30-0 0.0 2.00 1.70
1EA11'10 IIUECAR 0121111 1.00.3 ' 50W 800 2‘ 27.0 9.0 1.90 1.60
Alllm WAG-11‘ CF.“ RE". 27000 VAR. 66 26.0 15.0 3.50 1.50

PROJEC'I 2.20
“131101110 LAS PALMS 00 [1313010 13000 1700 ‘5 35.0 13.0 2.20 2.00

l LA PALM 00.50 mun. 12000 1200 36 39.0 10.0 2.00 1.00
“ ELCXE 00,“ 11!“. 7000 050 26 22.0 12.0 1.90 1.70
" "SVALWS 00.05 RECT. 11000 10W 55 25.0 11.0 1.90 1.70

gunman W11 no RECT. 7000 800 36 22.0 12.0 1.90 1.10

' 111(1) 1.. trur
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