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ABSTRACT

Misic is a live organ that is growng in stupendous
dinensions particularly in Ngeria as it is all over the world.
The changing proportions of music is not wunconnected wth
everyday inproverments in technology and electronics. This has
given an acne inpetus to easy nodernization. Ther ef or e,
grandi ose spree of artists and perforners are spurred to sing
and performin glaring terns that befits the ragged relics of
nedi ocrity.

Presently, in the whole of northern N geria, nho nusic
recording centre can be found inspite of the numerous artists
that are around this region. To this end, the inconveniences
nusical artists and perforners experience in travelling for |ong
distances to places like Lagos before their productions are
recorded is perturbing. This pathetic plight had nade potenti al
artists e.g traditional nusicians unheard beyond their country
sides. It has becone a natter of great concern to the artists
and the general public.

From the above synopsis, it is assuned that, the Federal
Government along with sone private investors are gearing efforts
to establish a functional and productive recording conplex in
Abuj a.

This thesis is proposed to offer in matters of decision

maki ng and design for such a facility fromits inception to
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execution. Qitically, the domain of this research is in the

t echni ques and conponents of recordi ng studi o constructi on.
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PROLEGOKENA

Music recarding is a fast paced ipdustry. In less than
thirty yeare, its master recording requirements have progressed
from 3 and 4 tracks capacity to 8 - 16, and 24 - 32 track
systems. During the same period, the ancilliary eqguipments and
techiniques used in recording have been broadened to include
digital techniques in signal processing, console automaticn and
most recently, the recording process itself. | :

Thirty years ago, recording was chiefly concerned with
&ocumenting musical events, and the record was ideally =a
substitute for the event. During the mid sixties howaever, the
phonograph record market changed dramatically; classical record
sales dropped to about 5% of the total as the youth orilented
"pop music" was born Iln the studio, and most of its sounds had
their first existence over loudspeakers.

- Many of the instruments of the new art depend heavily upon
electronlics amd signal processing and it 15 no longer easy to
draw a bottom line between the tools of performance and those of
recording. Even the roles of producer, musicians, and engineer
have intermingled. It is not uncommon for & musician in the
course of his profassional growth, to become a producer, or even
an englneer. In the early days, these roles were clear and
distinct, but the pew music has brought them together in a

common reactive andeavour.
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The design of a music recording complex is a work of
professional duality. The architect is more in control, because
he conceives, and designs the structure. The desligm of this
structure deserves exhaustive knowledge of acoustics and
materials for conetruction. The eleciro acuoustic engineer is
limited to the design, placement and layout of electronic
fixtures that will perfect the eventual socund that is being
recorded. It is symbolic of a bullet loaded in the barrel. The
momentum {s ushered by the architect. Hence any jerk due to
recoil is born by him.

This thesis delineats areas of acoustics and materials that
is useful 1n designing, and selecting such materials for the
construction of music studios.

It 1s hoped that this work will be of invaluable
contribvution to knowledge in terms of techniques and components

for use in the design of music studios.
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"Tc some2 people music is like food; to others llke medicine;
to others 1like a fan".
THE ARABIAK NIGHTS ENTERTAINKENTS.

(1450)

1.1 The Empirical Forerumners.  Alexander Graham
Bell's invention of the telephone, in 1876, drew attention
to the problems of the reproduction of speech. One of those
that took up the curious interest about its adoption and further
investigation was Thomas Alva Edison, He was partially deaf.
Towards the end of 1877, Edison wrapped a sheet of tinfoil
around a cylinder, set a needle in contact with it, turned a
crank to rotate it, and into a mouth plece attached to the
needle he shouted the nursery rhyme that goes "Mary had a little
lamb" . After making a few changes, he cranked the cylinder
again and from the horn of the instrument, he heard a recogniza-
ble reproduction of his voice. This was the born of the first
phonograph. The date of this master invention was August 13th
1877.
After almost a decade of preoccupation with other interests,

during which he produced the incandescent lamp, Edison returned



to work on the phonograph. Ilie new mndel of 1888 employed an
electric molor powsred by beavy dutied batteries. The new
improvements ovar the initial idea were that of constant speed
for 1recording saunl play back, together with the superior
qualities of wax rather than tinfuil as 2 recording medium. In
1888, the pianista, Joseph Hojmann aged twelve years visited the
Edison Laboratory. He became the first artist to make a
Phonograpk record.

On May 4th 1887, Emlle Berliner 1invented the gramophane.

The first drawings in Berliner's invention shows a record wound
on a cylindercial support, but by 1888 when be introduced his
firgt model, he had changed to a flat disc record. The groove
in the record had a lateral side to side movement.
U Berlipar used lamp black as the recording medium, and
combined this method with an etching process which permitted
transfer of the original eagraving to copper and nickel. Thus
he achieved a permanent master recording, and for the first
time, mass duplication of records was possible,

By 1895, Berliner had developed a system utilizing many
ideas of his, originally combined with others: Lateral groove,
flat disc and a coating of Bell's and Tainters wax. This system
stood up as the industry standard for balf a century. Thus
Barliner deserves a mantle as tha father aof disc recording and

reproduction.



Edison again became active in his search or sound recording
and reproduction at the turm of the century. He tackied the
provlen of the wax mold used initially. This material being a
non—conductor could not be electroplated. By 1903, ke had
worked ocut an ingeneous duplicating process, Here, the original
record with mnld wax was placed in & vacuum chamber,with & pilece
of gold leaf suspended on elther side. High tension electicity
was then discharged between the two gold leaf electrodes, while
the record mold revoived upon this gold film, which faithfully
adhered to other original recerd grooves, a heavier deposit of
another metal was then eletroplated. The resulting mold was
then solid, durable and negative, from which almost any number
of positive copias could be duplicated. I.

Another earller centributor to the phonograph prucésé wﬁs
Eldridge Johnson, who in the 1890's ran a small machine shop in
Camden. By 1905, Johnson had improved the disc phonograph that,
1t sownded as good as the wax cylinder machine and had much
greater volume.

Fipally in 1902, all the companies and individuals who had
pﬁfentable intersts got together, their settlement resulted in
the formation of companies e.g the coclumbia {(the Bell - Tainters

= intersts), Victor (Berliner and Johnson) and Edison.



1.2 Electro Acoustic Advances.

Between the beglnning of twenty century and world war cne,
thera was 1little progress in the phonograph art. The war
witnessed many advances in Acoustical theory; the Acoustical
horn analysis of webber and the concept of Acoustical and
Mechanical impedance by Kennelly and others ushered in the era
of scientific electro acoustics. The phonograph was to be its
most ilmportant beneficlary. The concurrent development of the
electronic amplifier provided a further impetus to the art of
recording and reproduction.

The best early known eifort in that direction was the design
of a phoncgraph recording and recording system by Maxfield and
Harrison. Their recorder was a magnetic transducer employing a
loaded rubber transmiesion lipe as a damping element. Records
of much improved modulation and clearity were thenm possible.
Vith the new method of electrical recording, the sound to be
recorded was picked first by a microphone, amplified and applied

to the coil of the recorder or cutter.

1.3 Technigues of Recording Kusic

1.3.1 Disc Recording: After more than three quarters of a
century, the disc record remains the most accessible form of
recording music. It is the earliest form of mechanical

recording. Until the mid twenties recordings were made using



acoustical energy. Performers were placed in fromt of an
aseemblage of bhoraus whose throats were all connected to a

vibrating diaphrags with actuating stilus. It was a brute -

© . Force system capable of only a few subletles. Replication

..i;.echn:lques were crude, and the finished product was quite noisy.
The play back process was acoustical as well, and it is amazing
that music could pass through the acoustical - mechanical
trapsformation and back again without eletrical gain and still
be listenable.

Electrical recording was pursued in the mid twenties becruse
of its objective benefits of greater band width and higher
level. Maxfield and Rarrison of WVestern electromics developed
the first practical electrical recording system, and with it the
door was opened, at least partially, to that creative world of
electronics which we are exploring today.

The improvements afforded by the Western electric process
soon caught the fancy of record producing companies worldwide,
and it made its system avallable to the industiry on a licence
with royalty basis. On the play back side, acoustic 'wind up'
phonographe continued to dominate the sceme ac late as the mid
thirties. This devices did not disappear althogeither until the
- micro grpove long playing record was introduced in 1947,

Because westera eleciric demsnded payments far the vee of
their recording system, EKI (Electrical and Rusic industries) of

" England set about to develop their own method.



During the late thirties and the war years, the disc art
" érnﬁféaaed as best it could under the restirictions of noise and
limited playing time which plagued the 78 r.p.m» disc. The
degire for a long playing medium had fascinated the industry for
years, and 33 1/3 r.p.m discs had heen known from the early days
of motion pictnres and sounds. Significant improvements were

also made by Columbla (long playing) record in which Gold mark
bco-bined time benefits of 33 1/3 r.p.m. with a quiet vinyl
chloride compound and the high frequency capabilities of stilus
and greove dimensions sigoeificantly smaller than those of 78
r.p.a records. The °*LP* culminated a final doom for acoustical
piny back devices and praovided the way for important
developments in phonograph catridge and cutier head design.

In Dix: recording, two methods are in use BEechanical and
Electrical Methods. In the former, the direct power of the
sound that 1s to be recorded is directed to the recording
instrument. The amwnunt of power available to aperate the
recorder directly from the sound source in the recording room is
o small as to make it eriremely difficult to make records under
patural conditions of speaking, singing or instrumental playing.
In the MNechanical process, the artists and performers are
groupad very clpnsely about the horn. Vith such arrangement of
misicians, 1t is difficult to arouse the spontaneous enthusiasm

which is necessary for ihe production of artistic music.



In the electrical procees, high quality elecirial apparatus
with vacuum tube amplifiers are used in order to give more
freedom to the artists and better control of the process. Thie
use of high alectric apparatus has very distinct advantage over

the mechapical method. In the electrical process, the musicians

ait at ease in their usual arrangement and are all using the

instruments which they would use, were they playing a concert.
In this way, the microphone is used to receive 'Fhe sound in much
the came wmannor that the ears of a 1131:3:5131‘ In the audience
would receive 1t. In other words, 1t picks up the sound after
it has been properly blended with the reflections from walls of
the rnom. The 'atmospbere’ or ‘room tone' bas been obtained -
from here. The only problem posed to the studio — director in
this preocess is to achieve proper balance among variows msical
instruments and the artists. This methoad is such easier and
less tiresome far the artistzs, and it is usually possible to

make more records in a given time.

1.3.2 Sterveophonic Recording: .

This is a system of sound recording or sound transmission
using multiple microphunas and loud speakers. Signals are first
plcked up by the microphnes and are fed to loud speakers lacated
~in a geometrical array which corresponds to the wmicrophone
arrey. Thve most of the spatial aspects of the recordiang

anvironment are preserved.



As a2 commercial medium, stereo was first demostrated in the
‘motion plcture theatres in the late 1950z, The first stereo
product issued by the racord industry was in 1954, in tbke two
tra_cl: 19, 05cw/s, 0,623cm tmpe -format. The stereo disc was
'infroduced in 1975 and pocinted out the way to rapld acceptance
of steren as the standard medium for home music entértainment.
The techniques which have found favour in classical recording
are the coincident wicrophone techniques <(where -~ 1iwo
micraophones are located as closmely as posslible) and the spaced -
apart technigue {(where two or more microphones are located soma
distence apart, wsually arranged in a lise in fromt of a

performing eczerxble).

-1.3.3 Quadrapbonic Becarding

This means four channels sound. 1{ was developed in the
1960s. Th2 first releases were in the reel-to-reel tape format.
These were followed by tape catridge, and in the early

saventies, quadraphoric disc formats.

1.3.4 Magnetic Recording

The magnetic medium has shaped the evolution of
contemporary recording in such a fundamental way, that 1t is
ditfficult to think of the creative process apart from the
essential benefits of multitrack capability and ease of cditing.

It was around the early fourties that all the right ingredients



came together. The Germuas developed the magnztophon, a tape
recordzr esbodyiag H.F, ¢(high frequency) bias and excellent

mechanical tape handling characteristics. These early machines
were brought back to V.8, after the war and quickly gunvinoad
the recording and broadcastiog interests thet the 'new ﬁediﬁm‘
bad substarctizl advuantages over the direct - to disc process of
that day. Developments cams guickly, and tape manufacture
progressed dramatically. By 1950, it had become established as

the master recordinz medium for both the record and broadcasting

industries. -

-.-1,3.6 Digital Recording

Commercial digital recording dates from 1992, when the
Kippos Columbi& éumpany introduced an elght channel pulse <code
modulation (PCK), convertar for a standard video recorder. By
the end of the seventles, a number of formats hed developed and
digital recording had made a significant impact en professicnal

recording characteristics,
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- CHARTRR TWO

2.0 THE PERNONEXEEA 07 FUSIC S

2.1 Elemente of Music

. 2.1.1 BScale
| This ig a geries of tunes arranged saccording to risi;g 6r
falling piters. Conposers use mwany kinds of scale. Most scales
are based on octave, except in oriental mus;c. An octave is the
interval between two tones of the same note. |

Composars often use a short series of notes called mative,
ag the basis for development of their musical ideas. They
barmaonise music 1n chords, whick are groups of three ;:lr ..'II!.CII"E.
related +tones sounded at the same time. The chords and
harmonies in a plece of music are usually based on the same
geale.  Thus, they are in the same tomality (key) and defines
the pltch at which the scale is placed. Each note gf the twelve
within the octave 1s the reference point (tonic) of the
different key. The passage from key to key governed by certain

harmonic relationships is called Modulation.

2.1.2 Rhythm
This is considered as evarything that has to do with

duration of the Musical sounds. Accent is an important aspect
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in Musical rythm, Composers build up music on a pattern of
regaularly recurring strong and weak accents. This pattern of
accents permits the music to be divided into units of times

called measures or bars.

2.1.3 Tempo

This is the rate of speed at which music is played. It
is related to, but not part of rythm. A change in tempo can

often change the meaning of music.

2.1.4 Tomne colour

This is one of the elusive qualities of music. Human
voices may sing the same range of notes, yet produce widely
different choices of chords which give varying colours. Various

instruments affect the tone colour of music they play.

2.1.5 HNelody
This is the vital sequence of musical notes of different

pitch. The followings are the components of melody

(1) Tonic, the reference point ;*5;.,.,
:&:::I"."}' ‘.‘?{{JHIU
MG M ¢y
(ii) Scale, from which notes are drawn t’m,." i“"‘u kq@')
C"S/;

(111) Direction of pitch movement up or down by conjunct and
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disjunct intervals,
oo

(1v) Underlying plan, expressed in harsonic structure and form.

(v} Dacorations of notes which, like chromatic notes, express

pitch modifications.

2.2.0 Types of Music

Music that is written for instruments is classified
according to the number of performers, who play it. One
musiclian plays the sclo; a small number play chamber and soul,
pop music, funk music while as mapy as a hundred play orchestra
msic,

Pome instruments like the piano, violin and bharl are
axcellent examples for solo performances, The performer can
play more tham one tone at a time, giving his music richness and
depth. Composers have written vast amounts of music for the
solo plano which ranges from simple pieces to 32 complex piano
sanatos by Beethoven. The above is generally classed as
tnstrumental solo. ' ' ' g . ?

Chamber music 1s usually written for small combinations of
instruments in 2 number of muscical forms. It was originally
played in the chambers (private rooms) rather than in churches
or public halls. Musicians play chamber music for the musical

satisfaction it provides to themselves and small groups of music
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lovers. It was not originally intendaed for public performances
before a large audience. Today, we have chamber pop, funk or
scul, Jazz and high life musicians. P

In the orchestra msic, there are two main groups. Vorks
for soloist and orchestra, and works for orchestra alone.
Sploist and orchsstra together play several kinds of works,

A vocal sololst sometimes sings with the orchestra in a song
¢ycle, A concert is an extended work in which the 'Rivalry' is
expressed by a solo instrument and the archestra contrasting the

individuality and resources of the itwo.

2.2.2 Volce music

This can be divided into popular and art songs. The few
popular songs that wers played many years ago usnally have
greater melody; art sungs are series of classical music and
remain fresh for a century. The composer uses music to amplify
the meanings of the words of poetry e.g folk and popular musics.

The earliest choral music was sang ip unison with each
person singing the same note. Choruses may have been singing
with accompaniment {(a capella) or with ilpstruments playing to
some melodies that were sang, Kowadays, the practice of part
singing is highly developed. Amateur choral societies developed
in Burope in the seventeenth century, which the Barber shop

guarter became popular in U.5.A. at the same time.
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Tha fifst opera wusic used simple chorals (barmony) and were
first written just vefore 1600. These chords allowed the splo
volce to sing the words of the text olearly in a kind of
simplified musical speech calied 'Recitative’. ‘'Recitative’ is
opara conbined music and stage action. A good opera msic is an
exciting or moving stage performssce and has music that
emphasizas the dramatic or nomic vslues of the story. Ia light
opera, nusical comnedies, the story =always bas a bappy ending,
The music is immediately appealing and the purpose is much
eptertalning.

(Oratories use choruses, soloists and instruments to tell a
stery in musmic without the strled action seen in an opera.
¥ost oratories bave religious subjects. They involve; scaloists,
at least ome drum, often a sGupplementary chorus and an
grchestra. The narration in oratorles as in certaln types of

opera 1s done by the use of Recltative, -
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- 3.1 Hconomic Aspecle
- Nonetary and budgetary evaluations are necessar.y in the
. initial setting up of a recording studia. The following points

are important under economic comsideratioms. ~ -

{1 To buy the requipments that will help improve and develop
the art of music, It could be a tape recorder, mixer, or

syntheziser, various signal processors aetc.

{11 Enough capital outlay to cover running expenses and
maintenance. Generally a business plan maj be prepared. This
essentially will outline the income potential of getting into

ard staying in business,

3.2 Site Seleciion and Nevelopsent

In most locations, recording studios are considered
commercial enterprises depending om the level or oputput
capacity. Hence they may be sited in areas zoned for commercial
or business purposes. However, omall studios may exist in

residential areas only if they do noi create noise to traffic or
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nuissance,
It is also noteworthy to establish the immediate environment

around the studic site. An idsal case is to have neighbouring

*  areas that produce less noise and who themselves are tolerable

to accepting moderate noise levels. Sites must never have
proximity to thoroughfares with heavy traffic as well as

approaches to airports.
3.3 Acouatic Requiremenic:-—

3.3.1 Studio nolse level requirements

After making the choice of site, the remaining prﬁblens
of studio isolation and quieting bas to be developed and solved.
ibise levels are customarily measured according to the accepted
noise criteria curves. These are as shown in (Fig. 3.3.1a).

The noise criteria (N.C) curve takes into consideraticn the
sensitivity of the human ears to relatively low frequency nolse
levels,

¥ith the aid of a sound Ilevel meter and an octave band
analyser, an acpustical-consultant can be called upon to
deteraine +the existing noise criteria level in the space
contemplated for the siudio. He bhas to establish the ¥.C. level
of noise existing outside the studio area. A good recording
studio should at least be in the N.C 20 to 25 range. If the

maximum nolse level outside the studio can be measured or
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eefimaféd witk reascnable accurscy, ther the N,C. 20 values can
be subtracted from tha outside noise levels on an octave-band
basis to yleld the actual isclation requirements for the studia,
Table 8.3.1. -+ . '

If the studlo is to be located 1n relatively quiet
surroundings wilth office areas closeby, then the 1solation
problem may not be noise from the outside into the studio, but
rather leakage from the studioc activity intoe the relatively
quiet surroundings. This 1s likely if the studio is to be used
for pop-rock music recording. The acoustic consultant must also
make another set of measurements, this time assuming K.C. level
for the office amreas and establishing the highest levels to be
encountered in the studioc,

Both sets of isolated requirements i.e; from ocutside to
studio or from studio to outside are then compared and the
highest value within each octave is noted. These maximum values
define the isplation requirements for the studio.

The next step is to identify those wall and ceiling
structures which will provide the required isalaticn. For
general i1solation purposes, various wall structures are rated
according to their sound transmission class (S.T.0) value,
These &are a set of weighted curves taking intc account the
relative insensitivity of the ear to low frequency at low

levals. The 8.T.C curves are shown in fig 3.3.1bD.
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The following step 1s to compare the maximum iseclation
requiremrents with the 5.T.C curves and chose structures which
will meet the mpst stringent requirements. Due attention is
then given to openings and fixtures in the openings. Only those
fittings such as doors or windows whose 8.7.C 1s cowparable with
the wall, floor and ceilipgs requirements of the space will need
tv be chosen. A small leakage even though a single path between
adjacent nolsy aresas is all that 1t may take to ruion an

otherwize axcellent job.

3.3.2 Acoustical conditions within the studia

Most pop-rock studios are on the "dead or “dry* side,
with reverberation times on the order of 0.5secs. A general
rule, the average absorption coefficient of a studlio 1s chosen
with respect to its volume and the kind of music to be recorded.
Large multipurpose studios may be designred witk variable
acoustics in mind and also with specliic areas of the studio
made mora live than others. in general, an average studio is
glven a reverberation time of 0.5secs. The FWorris—Byring
equation for reverberation time can be solved to arive at an
average absorpiion ceoefficient for the room treatment. The
treatment is then randomly arrayed about the studio walls ae is

' pracﬂcall.
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3.2.3 Acoustical isolation
Musical instruments vary in their normal cutputs over a
very wide ranmge. A drum sel for example is extremely loud, and
_ is customarily true for the drummer and his instruments to be
set up in a drum cage, a small hutlike structure, highly damped
on the inzide and surrounding the player upto a height of about
1 metre =2ll1 sides, There may be a roof on the structure as
well. Such an arrangenment allows the player to hear the other
performers without Daving his own percussion instruments
interfere with the pick up of other softer iasstruments.
Various baffles made of absorptive materiales upto 15-20cm in
thickness are useful in isolating the softer ilnstruments, so

that they may be picked up with miniwum interference.
3.4 Bulldinpg. components of studia

3.4.1 Foundations
Since the foundation forms a substructure that the
building bears on and transmits loads te the ground, its design
conslderation in music studiaos is nothing too special, under
normal conditions. One of the popular foundation types can be
used e.g strip, pad, raft or pile depending on the suitability
of any of this to such sites.
However when the site is somewhere adjacent to railroads,

rall stations, subways, underground stations, it is necessary to
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isolate foundations to studios in thie area against vibratioms.
This 1is achieved by using lead asbastos antivibration pads.
This requires a careful integration with the foundations of the

building. This treatment is illustrated in fig. 3.4.1.

3.4.2 Floor area.

The size of the studic is determined by the physical
space required for its occupants, equipments and furniture. The
smallest dimension is not to be less than 2.4m,

The necessary floor area of a studio is established by
working on an average value of space of 1.4 to 1.8m® required by
each musician. About 1.85 to 3.7m® may be required for each
musician 1in a larger studio. The extra space is taken by
circulation, music stands and microphone placing. An average
floor area of 0.37 to 0.551% is required for singers depending
on whether they are standing or ceating. If audience
perticipation is envisaged, a separate floor area must be set
aside for audience seating.

There are no room proportions that are universally or
unanimously accepted as optimum. Bui, for rectangular studios,
the ratios for room proportions is illustrated in table 3.4.2.
However, it is naoteworthy +that +the significance of room

proportions diminishes when;

(1) the studio has a non rectangular floor
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(11) ideal reverberation characteristics have been achieved

(111) acoustical finishes, generally distributed.

(iv) high degree of diffusion has been provided

{v) the volume of studio is above 710m7.

Parallel surfaces are to be eliminated or treated with
acoustical materials highly absorptive throughout the frequency

range of between 63 and B000HZ.

3.4.2 PFloors
The studioc floor should provide adequate protection
against airborne and impact noises. The sound insulation of

flaors can ba improved ir the following ways;

(1> A soft resilient surface, such as carpeting, cork tiling,
rubber of wvinyl tiling. This greatly improves impact noise

insulation of the floor.

(11> A floating floor. Thie considerably improves the sound

iasnlation against both alrborpe and impact borae nolses.

(111) A solid euspended celling improves the insulation against

both impact and airbone noises.



24

Hard, rigid, finishes, over a concrete floor, such as wood,
linoleunm, vinyl asbestos tile, asphalt tile. VWhenever possible,
laying 2 carpet is the most sensible measure for eliminating
impact (foot step) noises.

Floating floors can be supported by a continous layer of
resilient blanket, resilent maunts, or sleepers, which rests on
a resilent blanket or are carried in resilient chairs (fig 3.4.3
a & b). In all cases, the floating floor assembly rests on the
ttructural slab. A floatipg concrete is about 75mm thick on top
of resilinent Dblanket. Ploating concrete slabs are more
effactive than floating wocdea slabs.

¥axiwuw performance of the floating floor i1s obtained when a
consistent and uniterrupted accoustical separation between
flacting floar and sirvctural slab, but alsc to avold any rigid
contact betwsen the floating floor and the surrounding walls.
The resilient blanket beneath the floating slab is be to
adequately protected by a waterproof membrane (roofing felt or
polyethylene) ageinst moisture originating from the pouring of
the floating floor slab. If the area of the floating slab
exceeds 12-14w®, sultadly spaced expansion jJoints and
reinforcing bars should be provided. All pipes, ducts, conduits
which penetrates through floating floors should be isclated all
arcund to avoid short circuiting between structural floor and

floating slab. see fig 3.4.3b.
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3.4.4 Valls and openings in walls
In the design of studios, sound insulating walls are
used., Generally, parallel walle nust be eliminated (particular-
ly in medium and large studios) or are treated with acoustical
materials highly eabsorptive throughout the frequency range
between 63 and 8000RZ.
Optimum performance against airborne noises can be expected

from a wall only if the followlng pointe are satisfled;

i) 1If the wall has a reasonable and uniformly distributed mass

over {ts entire area.

ii) It 1s copstructed both horizontally and vertically as anp

upinterrupted, cowplete barrior.

i11) 1t is effectively sealed around its peripbkery, between its

elements, and around cpenings made for outlets, switches e.t.c,

(1v) It 1s built from structural slab to structural slab.

The sealant must be a non setting, non skirczing, and non
hardening caulking compound. Lense and void mwrtar joints
should be carefully avoided in masonry wall construction
because, they create noise leakage (fig 3.4.4a). If no plasier

is specified for a masonry wall, !ts exterior surfaces should be
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painted poasibly with iwo layers. Gypsum boards used ia dry
wall consiruction should be carefully sealed and taped.

Singie wall partitions weight need to he doubled to pravide
about 5 tu 6dB improvement in its S.T.C rating, using a multiple
partition it is only necessary where a high degree of sound
insulation is reguivred. 4 multiple partition should include as
many of ike useful features illustrated in fig 3.4.4b.

Fesilient layers (fibre boards, glassfibre etc) semi
resilient attachments or resllient clips between 4individual
layers ewend the inper framing ar core of the wall are
particularly recommended. These elements are inexpensive, dn
not require excessive labour and contribute about 2dB to 5dB to
the £.T7.C rating of a multiple wall. This is illustrated in fig
3.4.4c.

Bvery attempt I¢ made tp increase fhe welght of a wall
without rendering it too stiff. This can be achieved by using

sbeet leuad as wshowa in filgure 3.4.44.

3.4.5 Doors and Yiwodows
Doors vonstitute acoustically weak elements of the walls

because of ihe following reazaons.

(1) Their surface weight i{s normally smaller than that of the

wall into which they ara built.



EOULTy IMSULATION INCREASES WITH «

v
i
|
|1

; 'ol'- e INCHEASED WEIGHT
|
| M | - 2 WIDE SPACING GF aTuh»
AL :E - SLUUFL NG BETWELN Tad
1= Al LEAYES MINIMIZED)
A= ?}
il i
; {3 J
< '-'i e & ETUDS [TIES) ELIMGNETED |
b_d 1 ]
I h, —— &, SIAGGLRED STUDS |
]
b
g
W8 TG LEAVES OF DIEFCRENT

I-.-'-.L .._.J"i BYIGHT

- — G, MESILIENT ATTACHMENTS

'
1
II"E-!""_i.' —— T, WAMINUM STPARATION
i l[ HETWEEN TWO LEAVES

A, ISOLAT'ON BLANRET

! e i*L I AIK SPAZE
51 .| l
b0 il
ficH lif!:__'! 3, PEMMETER CAULKING
l% f" "4‘.' ‘.L -

FIC 3.4 .4 v,
MULTIDLE DAmlT;QﬁS

[ |

------
e m
pia"ae

e e 8
'
i
——TTT
e
—— %Y
i
Y

Bl R4 4c
SEMIBESILIENT ATTACLHMENTS
1 MULTIRLE RPARTITIONS

1
STC Bhas !

= mieme - ST Py
| BT | 3y

f

T =
e i ] . SHEET LEAD

AR § I B gt LEES GHEET —




PGS 4 Ba
COOM GTOPS
R | !‘
|

\

FIG S4B . AUTOMATIC DROP BARE CLOSER

T S IR

\
il A
! AN
i .~y
b1,. ; S - .
1~3 ~ N
W %

| Lol -
IJ - -
i 7= :—.'-| F 3=
PP T ..;-’i';h
R 52
B S R -4
-------- .
|! -------- i
AT T s b

e W W W
..........
........

{
TG 3 4%c

' i
SOULID ViSULATIVIG DOUBLE DOOMR

|

[ ]

!

l "

|

|

i_.".‘- -
L] Al

e ————

-y

S

UGED AT JA

. -

¥ ' *
\g " v
I #

o ]

©6 /HENDS




30

(i1) The gaps around the edges unlesc sealed offer an easy

passage for the transmiccion of noise.

(111) They are considerably smaller than an average partitionm,
consequently their low frequency resonances occur at a more

critical range of the audio-frequeccy spectrum.

Sopund Insulating docrs should be of solid and heavy (rather
than hollow-coure aud light) construction with all edges well
sealed. Light  weight, ©bollow core wooden doors are
dimensionally unstalle aud can warp, destroying the seal along
the perlimeter of Lhe door. Rubber, foam rubber, or foamed
plastic strips, adjusiable or self aligning stops, and gaskets
can Yo used for sealing the edges of the doors. This 1is
illstrated 1a fig C.4a. They are 1installed so Lthat they
slightly compress between doour and stop when the door is in a
closad position. Ip simple cases, the bottom edges can have a
replaceable strip of felt or foam rubber attached to minimize
the gap between the door and the floor, a more effactive
alternative 1s tLtc dipsta)l drop-bar draft excluders, called
automztic threshold clezer: as iundicated in fig 3.4.5b,

Doors that must have high deogree of sound iasulation are to
be built ‘n such a way that there is a separation between the
two faces of the door uninterruptedly from edge to edge in both

directions. Iu addillon, damping treaiments are inserted
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Betﬁe&n individual layers of the doors. Ordinary doors with
surface leather padding do not confribute to the reduction of
airborne nolses between source room ard receiving room; they
provide only a negligibla degree of sound absorption only in the
room facing the leather paddings.._l.

I The use of automatic door closers 1is adequate whenever

feasible and applicable in order to avoid the anroying sound of
doors slammiung. Simllarly door-chimes are preferable to door-
krnockers.
-.'.I_j_ Doors always reduce the overall T.L. (Tansmission loss) of
wails in which they are installed. In order to keep this
reduction to a minimumw, it 1is good to make the difference
between the T.L. of the wall and that of the door between 5 to
104B. Fig 3.4.5¢ illustrates a sound insultaing double door
with steel frame and perimeter abscrption beiween the doors,

In pfflces where rooms are located along both sides of the
corridor, dpors can be staggered so thai, noise from one do not
penetrate directly across to another fig. 3.4.5d.

Por rooms such as music studios, the need for a highly
sffective and expensive sownd insulting door may be avoided
using two moderately sound insulating doors, or sound locks fig
3.4.5a.

Vindoﬁs also constitute weak conmponents in exterior walls
and enclpsures because, their surface weight is much below that

of exterior wall. And theilr comnection to exterlor walls unless
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sealed may constitute a direct path for the penetration of

E

exterior noise. - B . o _ ". ;ﬁJRﬂa

The T.L. of windaws depends on the pumber, thickness, and
relative positions of the panes and on their edge comnnections
to the wall. Double glazing, well sealed edges and a minimum
distance of about 100 to 125mm between the panes are the basic
features of a sound-insulaiing window. -

In music studios that are airconditioned, window areas may

Just serve as glazing sources in which case. the windows are

fixed lights. The T.L. of fizxed windows, with thick double

y

panes well spaced and structurally isolated from each other may

' approximate that of sorrovnding wall.

- Adding sound gbsarptive treatment around the pefimeter
betwéen the panes, mounting panes in an elastic material {cork,
felt, sponge, rudbber, neoprene) and eliminating parallelism
batweer panes will result in a reasonable increase in the T.[L.
of windows. Each glass should be of a different thickness or
welght per unit area in order to elinminate acoustical coupling
and resonance. These methods are used in the installation of
control and observation windows in recording studios fig 3.4.5f.

Vindows which are moderately sound retarding and
manufactured mainly for thermal Insulation purposes are

available on the market as T-window, thermopane e.t.c.

il
.
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3.4.6 Ceilings

"1 - Buspended ceilings attached top the structural floor
contribute substantially to the sound ilasulation of a floor
ﬁgainst both airboroe and impact Yborne nolses. Thelr

effectiveness can be improved by the following.

(1) The celling mewbrane must not weigh less than 26kg/m=. If
an absorption blanket (mineral or glass wool) 1s used in the air
space above the ceiling, the welght of <the ceiling can be
somevhat reduced.

{(i1) The ceiling menbrane must not be too rigid.

(iii} Direct paths of noise transmission tbrough the ceiling

should he avoided by the use of a solid, airtight membrane.

{iv} Gaps between the ceiling membrane and {he surrounding

- gtructure ghould be sealed.

{v)> The airspade between the ceiling membrane and structural
floor should be 1lacreased to a reasonable maximum. and an

isolatior blanket placed in the air space.



.
:i? A
2 ¢ R

1 :
.'I'.‘.l- J-.l_lu
\ 1 '}I‘fj

{

%
\ e R (Emrt PLATE G20
- HERMET: 2 AT 30N

F‘G Bdy Dfl
CONTROL. \WINDOW/ BETV‘/EEV']
STLADIO AND COVITD\OI_ \'J.OOM

b

FiG 3.4 -©a,
TYDES OF LAVMGERS WUGED 1IN
AESILIENTLY SUSPENDED CEILINGS



(x
~
0!

¥ - _.l
o . . = Ermarme B T
- L] >
o] | -] [ I3 | r L
A
] T ] ' LR TR Lraa KT OR }
} &KL, BLaNeCT 7oL TOATEN &
i J i l - i Lid OSSN PAESE,
. ¥ N : - i
1 : \ o g ' ;'}‘
. r R -:x
1 !
(] e b X
\| ' = { %
e 8 :
i " 1
; 3
®; ; . g A
H o & b o
! ::I I :- '§
] b_': !
4 ; =3
iA ‘] { | ic - f 'D 3
e s 1 mEmm m: %
I SECTIEN

FIG 3.4.Gl,

METHODS OF PREVENTING VIOISE
TRANSAMISSIOMN ABOVE RARTITION
-A-, A \'T'r\":.:_:-w;‘, AL LD 10 CUSPEODED CELWAG HEGu

B,M?rrnomﬁ.‘ BT L@ GHAUCTURAL QLAB ABOVES

|
Cr".::rs.:a.‘mm'ﬁ CHLD  WESILATION BARRIER 111 TUE CelwGs SRaCE



— - - =7 TSy -
-
3 — —_—
\ . LY
L] "
R ‘e
y-
‘

-:": - _._E(I _E'I':FL

- k= &
L]
|

! B
A}
._L.. ARV S N LI I e A
1

R&MNLER 12 FURRING

'F"IC'A 3-4 GC/

APPLICATIONS OF ACOUGTICAL
CEILWNCS.




{ |
l t}(;:,d ;ln,,k Argn bf -
sedvabicdl Bl

.’. { . . s

{r

| G, '.| £ -
1rl‘f1'1'"ni;m1l‘frl'7if'mr *wrr,-r-rrrr T TR R
\_ - '-_.' -

e =Wl watding :

capescd irses lee-s
bOMA S22 punsegts e
1?:.‘ Qur‘,urt miy ke

cecesndd to trem 3
Yea M~

Exl CSED GRIC SrSreNnsitl SYSTEM

OO N i ]

S L SA WP pp it SaPupsl
s bz vovn=it —= "
\
\ ‘
\ }!

r f‘ u\
- " e - — — 'll "-
TSty a-w-“rh q - "’fl""‘—" e gy m

és':H_.:L_ﬂ. TE T R R

————

ﬂ NS

-*3" RUERIEY

.
geavetie S bl s ravlistal
avd -\Lcr“:g')' ,-_a;f.*vﬂ N

¥ .tsmc boezime ol aca * parpzrty anebzllag,

’
2rreara 3y o lavkinsmlh Plivg witagiy -‘hd‘.b

AU,  EU— .
ZENLEALED DN LUSPUENEION SYGOTE

Lress taurmau 4
Wrynnsrs®

" .
. :. e

mam suppact dovigis- 0

s
/
y
L-

!

o S
!

v .-'-"'3:‘.;!&'1_—:;-'-'& -
7 ovest te ;
.

-:r tﬁ
Ur‘" ]
/

3 £
sellrie Res rnndrs

sty znded Frecs
slivibyed Sheves

_w_j":

/

i

M

3,

S _

FIG 2.4.G 4

GQUNSPEVNDED ACOUSTICAL. TILE

CEILINGS



39

{vi) The number of points of suspension from the structural
floor should be reduced to a mipimum. Resilient bhangers are

prefered to rigid omes.

The ceiling membrane should consist of a mipimum of 20mm
solid cement plaster layer with caulked joipts a!l! round. Fig
3.4.6 (a) shows variocus hangers used inm resiliently =uspended
ceilings.

Valls built only upto suspended ceiling height suffer a
serious reduction in T.L. it is pressing to make the space
between a suspended ceiling and structura)l soffit above the line
of the partition wall be adequately sealed. Fig 3.4, 6b.

Acoustical ceilings provide integral acovstizal treatment
along with a finished ceiling surface. They are usually in the
form of tiles that may be applied directly to or suspanded from
the underside of roof or floor comstructions.

Acoustical tiles may be of wood or wmineral fibre with
perforated, patterned, textured or fissured surfaces that allow
sound to penetrate into the fiber voids within the tile. These
light, low density tiles are fragile and suhject to abrasion and
impact damage. They are usually factory painted or coated to
improve thelr moisture and abrasion resistance qualities, if
repainting is needed, only non bridging paint should be used to

avoid closing the surface voids and reducing the tfle's
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acoustical value, Perforated metal or cement asbestos-clad
tiles containing batt or blanket insulation are also availabls.
’m- Acoustical tiles are avallable with sguare cut, beveled,
faﬁbﬁted. or tongue and grooved edges. They are usually
marufactured according to 305mm, 610mm, and 762mn modules.
Factore to be comsidered in the selection of acastical tiles

are;

(1) Acoustical value -~ usually coded by the manufacturer.

(11) Fire resistance rating - nineral fiber and metal - or
cement asbestos clad tiles are incombustible, wood fiber tiles
may be treated to be flame retardent.

{111) Nethod of application fig 3.4 6¢.

{(iv) Tile size and modular dimensions

{v>. Light reflactance wvalue - constant, manufacturer's

natalogue.
(vi) Appearance - surface texture, pattern and colour.

(vii) Edge conditions - whether flush or articulted,
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Acoustical tile ceilings may be suspended to provide a
plenum space for mechanical; duct work, electrical conduit,
plumbing and recessed light fixtures. The depth of the plenum
may vary according to space requirementsa of the utilities and
the required floor to ceiling height of the interior. Ceiling
systems that integrate the functions of lighting, air distribu-
tion, fire protection and acoustical control to minimize the
depth of the celling construction are available.

Although, the form of suspension systems vary between
manufacturers, they all consitute basically of a grid of metal
channels, runners and splines. This grid may be exposed, semi
concealed or completely concealed. In most suspension systems,
the acoustical tiles are removable to provide convenient access

into the plenum spaces see fig 3.4,6d.

3.4.7 Atmosphare and Deco
Efforts to make the studio look institutional must be
avoided. The feeling should be of warmth so that musicians will
feel at ease. The cholce of colors and textures should be made
early, preferably with the help of a professional designer, so
that those choices can satisfy both aesthetic and utilitarian
needs.
Lighting is an important element in creating the light
atmosphere. Provision should be made to create high

illumination when needed, but it must be remembered that most of
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the activities will 1likely take place at wuoderate to low
lighting levels. For best results, the ald of a lighting

consultant can be scught.

3.4.8 Studio services
Plumbing nolses are seldom exceasivaly loud; they can be
annoying and embarrasing when they come from bathroom fixtures.

The followings are the maln sources of plumbing noise.

1. Turbulent flow of water

2. Vater hammering caused by the sudden interruption of water
flow.

- 3, Pump nocise caused by motor driven pumps. . .

1. Loose or defective parts of fixtures

5. Expansion and contraction of piping

6. Drainage of water from pathtubes, toilets, sinks and
lavoratles. | ._"; |

7. Running and splashing of water when a bﬁthtub is being
filled or a shower is used.

8. Entrapped air in the plumbing system.

As with other noise control, the pbest approach is to abate

nolse at the source. Faor example by
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1) Installing supply and drain pipes as far as possible from the

studio.

2) By selecting and installing quietly operating fixtures.

An attempt should be made to prevent noise from penetrating
into the water pipe or to prevent its transmission from the pipe
to the building structure. The transmission along the pipe can
be reduced considerably by inserting a flexible (rubber, rubber
and fabric, plastic etc.) pipe between the source and the metal
pipe.

Vhen noise is transmitted through a pipe, the amount of
noise that is radiated by the pipe itself is negligble; most of
the disturbing sound is radiated by the building structure such
as partitions, slabs, ceilings e.t.c.; to which the pipe is
attached: To eliminate this noise, pipes should be attached to
massive structural elements (masonny walls) or resiliently
mounted. This will provide adequate insulation from their
supports by being wrapped in felt, asbestos, rubber neoprene,
mineral wool. If all the above methods prove ineffective in
reducing the noise, the noise bearing pipes should be screened
from the studio area by building them into ducts or shafts.

Noise producing fixtures e.g bathtubs, showers, should be
installed on floating floors or resilient underlays such as

cork, rubber or neoprene.
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In the studin, the npise level created by asn alr handling
syster showld be iz the order of 5 to 154B range below the
desired level of packground noise in order to avold interference
of ventilation noise with the enjoyment of music,

Air conditionlng is always a problem to be resclved ia the
design of studios. VWhere eaxisting sites are being consldered
for conversion to studio use, existing air condlitioning systems
should be carefully asscessed in the following regards:

»

1) Is the cooling effort equal top the maximum anticipated load?

2) Does +the nolse levels of the osystem meet the noise

requirements of the studio?

Ky Does the duct work provide sufficﬁent sound isolaticn
between the studioc and adjacent work areas?

Vhere a facility consists of a single studio, things are
relatively simple to deal with; the cooling load must be
carefully assessed end the ductwork gauged to avold excessive
turbulesce. Fans must be isoglated so that their noise will not
intrude. Where multiple studios are contemplated. If a central
A.C. systenm is to feed the studio units, the distribution system
is wvery important. Two studico units oa a single air

'-cunditianing feed. The situation is worst (fig 3.4.7a). There
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will be a significant improvement where both studios have
separate feeds from a common cooling unlt (fig 3.4.7b). The
best solution is obtaised when each studio is served from a
diffarent station system, Though more expensive, this metbod is
apt to b2 more copservative of emergy (fig 3.4.70).

_ In the contrpl of ventillating and alr conditioning noise,
.attention must be given to tbhree priancipal noise produciang partis

of the system:

1) The central mechanical equipment.
2) The supply and return ducts.

3) The supply and return grilles.

The imstalliation of quietly operating equipments, far
remaved from studios or floors (pussibly in the basemwent or in a
saeparate bullding) is a way of reducing mechanical noises.
Additignal melhods are:

1. Absorption of noise in duct wall linings (Fig 3.24.74d)

2. Reduction of uoise by means of bends

3, Division of noise into several branches of the duct system.
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4. Using beavy-gauge matal for ducts, properly braced and

stiffened. i 4 . E

R
e

R
L

S

5. Bupporting ducts by rasilient hangers.

6. Acoustical separation of ducts from walls and floors at

peints of penetration, by means of resilient packing with fiber

glass, rubber and neoprene and by caulking the exposed end of

the parking."

7. Using boxed-in ducls between gypsum-board enclosures or in

shafts.

8. The use of properly shaped streamlinaed and carefully selected
fixtures {(grilles?> =t the discharge end of the duct with

adequately low velocity.

&. G&preading ncise into the roem at supply or return air

grilles.

10, Absorption of noise within the room suppliéd with air.

Thermal insvlation installed along the outside surface of a
ductwall will contribute, to a certain degree, to T.L. of the

duct wall.
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Sound absorbing materials, such as glass fiber or mineral
fiber boards installed along the imside of rectangular or
tubular ducts will increase the reduction of noise along the
duct. sound absorbing materials used for duct lining should
have a high absorption coefficient, a smooth surface for low air
friction, adequate stresgth to resit disintegration due to air
flow and adequate recistance against fire, rot, vermin and
odour.

The incorporation of a plenum (an expanded section of the
duct) into the duct system with a sound - absorptive interior
surface contributes to the reduction of noise within the duct
work.

Ducts with small cross sections are more effective noise
attenuators than those with larger cross sectioms. Therefore,
when a duct is too short to provide satisfactory reduction of
noise, addaed attenuatlion can be obtaiped by diving the duct into
a smaller number of lined ducts (egg crate type sound absorbing
cells, seplitters). (Fig 3.4.7d) or by using prefabricated
package.

It is worthy to note that a most effective and economical
means of controlling ventillation noise is achieved by
concentrating and locating the noise producing equipment as far
as possitle from the studios. And off course, there are

concessions. The airconditioning system can be turned off
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during actual recording acd turning 1% om, durlog breaks for

play back. ! 9

3.5 Stndio consstruction overviawed:

411 the measures discussed so far in thisﬂﬁhﬁﬁéﬂr ﬁhén
applied integrally in & single design iz called dlzcortinucus
construction or box within & shell. BRasic elements of zuch an
arrangement are shown in (fig 3.5), The room illustrated hers
can be used for audio-metric tests, radie or recording studios,
or for any oller purpese where an extra ordinsry degree of
acoustical privacy must be achieved. Such rooms ara uormally
accesslible through a sound lock and has a floating floor on top
of structurzl slab; the walls built on the fleating floor ara
separated from the load carrying exterior walls. The ceiling is
resiliently suspended from the structural flpor above, The
acoustical wseparaticn of the inner shell from the bullding
structure must not be short circulted by rigid connecting links,

such as wall ties, ducts, pipes ur unieolated windgws.
8.6 Studio Equipments:

3.6.1 Congoles:
During the wid seventies, Tascam introduced the first
coneoles aimed for small recording studio., Since thet time many

companles have developed small consoles, up to 8-track ocutput



to4
|
1 1

\

IG5 -
DISSCOTTIVIOWUS COVESTRUCTION
BOX W .A GUELL STUDIO



51

capacity and 16 inputs. Noise and distortion characteristics of
these coneoles can be excellent, but they do pot match those of
professtunal consoles.

A typical 16-1p; 8-out coneonle will be in the $10,000 range,
while the orofessional model of 32in; 16out variety is in the

$40,000 range.

q.6.1 Tape recorders:

Multi channel tape recorders used in the small studio
are bacically an outgrowth of tape recorder standards as they
have developed out of consumer products. Vhile larger studios
normally allocate eight tracks to 8.5cm wide tape the so called
semni prnfessionnl studio will use only 1.25cm wide tape for the
purpose. Track widths are respectively 1.75ma in the
professional format and 1mm in the semt professional format. The
smaller tracks and consaquent narrower track spacing result in
an ipcresse in ground noise level of the track as well as
increased crocs talk between adjacent tracks.

Noise reduction (usvally designated dbx) is available in
come more expensive tape recorders. In the 8- and 16-track
formats, noise reduction may be considered a necasslty because
of the marrow track width and the additive effect of noise in
the mix-down process. Typical costs for the seml pruieaaianal
machines are usually rum $500 - 600 per channel, while the

professional charge is about twice of these amounts.



3.6.3 MNicophoncs

These have {mproved drastically in recent years. The
various dypamic models in pariicular have risen in favour as
their prices have gone down. The expensive capacitor models are
often rivaled i(n performence by the less gaypencive elactret
types. In matters of seleciing the microphones to be installed,
the procpective client ie adviced to seek the advice cf seasoned
Engineers as well as musicians. The client should look
carefully into the various console options for remote powering

of non eletrel types of capacitor microphones.

3.6.4 Nonitor Loud speakers
High powered uwonitors with compression ¥ 5§, drivers
resain the ideal for pop-rock recording, their cost coften rules
them out la semsil stucios, A nuaber of manufacturers have
produced I- and 4-way systems using direct radiating elements
which are guite substantial and can handis in stride the high
acoustical output demanded of them. Vhile the ~nsts of one-
third octave cqualizers {ntended for loudspeaker use continue to
Ko down, tuhe prospective client 1is advised tn proceed with
caution unlese he has augmented the L.F. sections of hi= monitor
systems.
In genaral, the professional manufacturers of low cost

monitors provide accurate data on power handling, and their
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advice should be followad.
A _ o é'_ !

3.6.9 Auxilliary Distribution Systems

| Most consnles of recent design provide for a number Uf.
one .busa feeds to the studico for headphone monitoriasg.
Headphone monitoring enables the players of loud instruments to
the players of softer instuments or vacalisis durimg recordisg
activities. Headphone monitering is essential during over
dubbing sctivities in the master tape. The cue busses should he
provided with adequate power apmplificatlion for the maximum
beadphone load which is anticipated, There could alseo be a
provision for individual adjustment of monitor level at each

nmusiclans position ir the studlo,

8.6.6 Direct Feed from slectronic Isstruments -
It is customary for many types of electronic ilnstruments
to feed directly into the console at line level. Isolation
trapsformars are essentlial ta this, Often, sume degree of
padding is desirable as well. While direct boxes are available

commercially, the cliant should prepare to build his own demand.

3.6.7 Auxilliary 8igral processing
The studio will have needs for extra reverberation, time
dalay, equalizaticn and gain manipulation devices. These

devices will have to be purchased as required.
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3.7 Ancilliary Facilities:
- ' ) 5

3.7.1 Control Room

Every recording studio is linked with one or more control
roons, where the control desk, that is the nerve centre af the
recording session 18 located. All the sound sources are
controlled and mixed here, before the signal finally leaves the
transmitter., Visual contact between the studio and control room
is provided by a wide control window with an unobstucted view of
the studipo floor. As long as the studio floor area does not
exceed about 75 teo 110m®, both cdntrul room and studio can be on
the same floor level. Control rooms linked witk studios of
larger size must be elevatied.

The size and shape of the coatrol room depend on how many
people and how much equipment 1t must accommndate e.g audio-
console, wmonitoring and taik-back facilities, tape and disk
reproducers, tape recorders, clock, reverberation control unit,
video monitor, intercom key panel and seats for the control
personnel. \

In control rooms, an B.T. of abput 0.4sec is recommended at
the mid frequency range.

Some important technical polnte to note are:

1> Allow adequate space for the control room and its ilsolation

needs at the putset. Tape recorders, most of which can be



55

oparated remotely, should be well out of the way, and there

should be a feeling of space around the console. 4

2) 8ight lines to the monitor loudspeakers should be preserved,
and the array of the loudspeakers 1in the room should be

symmetrical. ¥Flush mounting of the monitors is recommended.

3> PFor ﬁormal recording and overt dubﬁing activities, 30 to
35dB 1isolation between the studio and control room may be
sufficient. However, 1f the studioc is used for reheersal
purposes, while transfer or mix down activitles are going on in
the control room, this will be insufficlent. Weigh these

requirements at the outset,

4) Most Engineers and producers prefer control room acoustical
environments to be neutral, with reverbaration times 1in the
0.25-0.4sec range. Uniform dispersion of sound is a goal, and
absorptive materials and treatments are generally randomly
arrayed about the space. There cculd be room for other peossible
approaches, and designers may prefer to make the forward portion
of the control room acoustically dry amd the rear part
reflective.

In eitherlsituation, it is iﬁpnrtﬁnt that low frequenﬁy

irregularitfes in response be damped out, and tiis demands

L »i\iv."



56

fairly thick boundaries between the control room and the

surrounding structure, _ s

5) Avold direct access between the c¢ontrol room and studio.
Both should open into a common hall way, providing further

isolation between the two spaces.

3.7.2 Rehearsal Roowms
In rehearsal rooms, sultably shaped enclosures, provisiﬁn
for adequate diffusion, well controlled R.T.. carefully selacted
and well distributed acoustical finishes and a bhigh degree of
noise control will produce acoustically efficient rehearsal
rooms. Acoustical conditions in rehearsal halls should simulate
those of the auditorium {with audience} capacity with which they
are functionally connected.
In the design of rooms for rehearsing music before waxing,

the followings are important.

1) Adequate floor area, room beight, room shape and volume must
be established to achieve proper reverberation, diffusion,

balance and blend. - Ty

2} Gemnereous amounts of sound-absorbing materials should be

applied to render these rooms sufflciently dead so that the



excessive acoustical power generated by the instrupents can be

E

eoaked up. 7 ' b

8). Trancmission of undersirable sounds hetween spaces ﬁsed
simultaneously must be reduced to an absclute wminimum.
Parallelism between opposite surfages must be avolded in the
rehearsal room. it least two adjacent entire wall eurfaces,
dawn to their bottom, and most or possibly all the ceiling area
should be treated with sound absorbing materials. The use of

suspended ceilings here is to be avoided.

3.7.3 Listening Booths

Listening booths are used for moniforing and editing
disks, magnetic tapes and other socund progress. Acoustical
conditions in listening bonths should resemble those of an
average domestic living room with an R.T. of about 0.4 to

0,5sec.

3.?.4. Bound Locks

These are used fo enhance better acoustical privacy in
the recording studios. This is done to avold a highly effective
and expensive sound insulating doors. Instead of usiag
expensive sound inswlating doors, two mederately sound-
insulating doors are used. All wall, {floor, and ceilings

surfaces within & sound leck should be repdered sound



a maximum attepvation of nclse

absorptive, in order 1o achieve

transmission through the sound lock. : .
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4.0 CASE STUDIES oo

4.1 Criteria for the cage cludies
The <following important points were taken into

consideration in each cof the case studies.

4 Type of construction used

(i) Zoning of activiitles on the site

{iii> Accessibility
{iv) Services

{9) ° Number of recording studios and the methods of control
| employed,
(vi) Type of insulators snd absorbers used in the recording

studios.

(vii) Expansion possibilities on sitae
(viil) Parking facllities available on site

(ixy Velfare facilities on site.

.2 E.X. I Kigeria Limited
This is & music company that specialises in the recording

of music ard the production of prerecorded cassattes.
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4.2.1 Coovstruction Techmniques

The bullding is on two floors and the structural system
iz of beamcolumn construction and rocfed with corrugated
sheats. The walls are of sandcrete blocks 230mm thick and
plastered both internally and externally. The bullding
generally requires renovetion, for the fact that cracke are
visible in gome parts of the bullding. Redecoration of the

whole building is needed.

4.2.2 Bite Zoning

The size of the plot used for this company 1s about
1,4000* qut of which 396n* is built up. Zonlng of activities onm
site is sttempted as noticed 1n the layout of spaces. The
recording studios are placed far from the noisy traffic. Office
accomodantion deces not link studlo area. However, the placement
of the A.C plant very close to the studlo has a bad acoustical

effects on the studie's indoor environment.

4.2.3 Accessibility
- The plot is easily accessible from Oregun road. Before
entry into the company, a gemeral check is performed by security

men on the incomer.
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1.2.4 BServices

Blectricity is supplied to the cnm@aﬁy by natlonal
electric power Authority via power lines on the Oregun road.
However for power fallures, the compzny has its own stand by
generztor.

There 1s a water tank that is elevated on the site. The
structure carrying the tank is defaced by over flow of watter
from the tank.

Air conditionlag units are accommodated in the offices.
Howaver, the studios are fed from the central stationed A.C.
plant from the autside,

The company is linked to tbe outside world by the telephone

line which {5 sssential for easy communication.

4.2.5 Recording Studlos

There are twa recarding studios in this company; an eight
track and a2 24 track studios. The eight track studic is also
used for auditioning. ¥ach studio is linked to a control room,
and cotrance to the studic is through a sound lock, Problem of
storage area for studio equipments is noticed. The number of

ctudios are also not adequate.

4.2.6 Acouslical Consideratinns
The walls encasing the studio spaces are made of

sandcrete blocks and faced with concrete. The inner concrete
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valls are llke a box in a shell. The concrete walls are then
surface treated with sound absorbing materials. Variable
reverberation requirements are achlieved by the use of removable
booths =nd electro acoustic devices. The ceilings are white
finished and do not lay paralled top the floor =lab, Hoise

- ipsulation value is within an acceptible ramge. =

4.2.7 Parking
There are no defined parking spaces and &s such parking

is not well organised.

4.2.8 Velfare Facllities
The pumber of staff are few and as such aven =2 canteen

was not included on site.
There is a sleeping area for over night artistes who cannot
afford the high hotel bills. The toilets are very few and far

from the people it is suppoused to serve.

4.3 Record Eanufacturers Migeria himlied
They are malnly concerned witb the pressing of records and

the manufacture of record discs.

4.3.1 Construction Technlques
The administrative block is a two storey building. The

slevation is a skeletal rectilinear form with basic theme of
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bean and post structural configuration. The production area is
constructed of steel columns supporting steel frames and with a

corrugated metal shaet coveriag.

4.3:2 Hite Zoning

The plot is about 245027 and a built up area of S50m%,
The administrative area s structurally separate from the
productian area with the welfara areass further away. Zoning is

generally marked but based on functionality,

4.3.3 Accessibility

The site is easily accessible from the Acme road.

4.3.4 Services
Apart from the supply of electricitiy from KWEPA, the
coppanry has lts private standby generating plant. There is a
large water storage tank serving the complex. Also large amount
of water is requi;ed for the production of record dises.
The design was abzent at using natural means of lighting and
ventillation. Therefore the design is a non respecter of the

environment.

4.3.5 Parking
There 1s an attempt a2t =megregating the parking spaces.

There is one area of parking for the company staff, and other
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is for the visitors. The visitors are mainly restricted to the

entrance f{ocus area of the industry.

4.3.86 Velfara Pacillties
4 staff canteen is provided for the employee , tollets

and changing rooxs are also provided on site,

4.3.7 Juspection Areas
The room uged for the wisual comtrel of records is not
wall lighted, while the listening room is inadequate. There is

no mother control in the industiry.

1.3.8 NMetrix Department
The area pear the electrolytic bath is waterlogged.
Methods of draipning water should have been Iincorporated in the

design.

‘l‘!o mmm‘
This 1s a company that specislises 1n the recording of

music, manufacture and pressing of record discs.

4.4.1 Construction Techaiques
The walls are pf sandcrete blocks. The roof is of a

hollow core slab suspended from the column. This material mekes
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the roof lighter thap !t would bhave been, if it were the normal

concrete €lab that is in use. o i

4.4.2 Site Zrming

The building covers 3260w* of the site, but the gross
erea is 3500m2 of which production and storage comprises 2200w7,
adminietration and services officezs 940m {echnical services
360mk>, Thae adminlstration and production wings are

structurally separate.

£.4.3 Accestibility .

The entrance to the site leads one to the admimistration
area; from here, the other sectlicns could be reached. The raw
materials are shipped inm and out through the side that is

bounded by the sea-respectively.

4.4.3 GServices

Being a large irdustry, it has its own electric plant.
There is a water storage tenk which ig necessary for the running
of the industry. The company is linked to the busy outslde

world with telephone lines for commuinications.

4.4.5 Recording studios
~ There are four recording studios. BEach studio has its

own raverberation characteristics to sult different acoustical
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requiraements. The studios are poorly designed with the absence
ot sound locks, Absence of control rooms, though 1t 1s with the
use of audio-vigual ajds, - This is an advantage because it
eliminates the cost of building control rooms for each studio.
The studios are accessible from the office area. This is aat
good becsuss of sound leakage apd the call for the use of

expenslve sound insulatiag doors.

4.4.0 Acoustic Consideration

The walls of the recording studios are lined with sound
absorplive wmaterials. There 1s the avoidance of parallelism
betwean the walls of the biggest studle, There ls a wet pmoat
araound the area uvzed for recording, this restricts tha distance
of vehicles and people to the walls of the studlios and as such

saves money ‘that would have been used in sound imsulation,

£.4.7 Parking
Host of the parking is done in front of the Admipistra-
tion  Tbuilding, which 1is structurally separate from the

production area.

£.4.8 V¥elfare facilities

There is a staff cafeteria for serving meals to the
workers, There are tollets and changing rooms in a near central
porticn. The tollets are shering a wall with the conference

raom, This ic not good for some acoustic reasons.
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CHAPTER FIVE
5.0 THE_SIIE

5.1 INIRODUCTICH

The site for this project from its incepticn 1s in Abujas,
the naticon's Pederal capital city. It is located in the city
contral core of the proposed master plan., This lies among the
araas zoned for cultural fastitutions, Here lies a two hectares
parcel of land enveleaplng some key cultural sub-functions, and
gené;ally termed the Kational Arts theatre.

The national council of Arts and culture in care of the
affairs of the ¥atlomal Artg theatre Iganmy Lagos, under the
authority of the Federal mirpistry of informations, youths,
gports and culture have juridiction over the land mass outlined
for the natienal Aris theatre, |

This gilte iz now belng sebdivided into some smaller
functional facilities. Amongst thaem are; the centre for Black
African Arts and Civiltization (CBAAC) - The national house of
Fame, The centre for the performing artis, e.t.c.

¥ith the centre for perforplog aris la mind, a consultation
with the officials of the national cpuncil of arts amd culture
gladly received the proposal for the music recarding complex to

be sited there in Abuja.
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This site iz confinely a quarter of a circle. It is the
third clockwise sector of the circle sits marging the national

Arts theatre territory.

5.2 Llocation And Bovircumeninl Combext

The siie for the proposed musle recording complex in Atuja
i terminally iccated between the Hyatl Regency hotel avd the
green park araa zonad for {he natiopal mosque expansion.

By environmeat, the site s cardinally bovpded ip the rorth
by the Fational house of fame which ls yet to be comstructed, in
{ke south by national nmosque expansion site, in the East by the
natlional arts theatre apd the telephone exchange, in the West by

kyatl Regency hotel. F.g. 5.2

6.3 Hite Qlaracleristics sad Asalysic

£.3.1 Ralafall

The start of the rainy season is around 10th of April.
Tre raln tapers off very rapidly after 20th of Ocinber., Thus
the duratton of rainy season is between 180 to 190 days. The
following figures {llustrate the mean mwonthly rainfall for Abuja
{fig §.3.5%), The mean monthly distributiorn shows a tendency for
copceatration 1p three or four months, In the Abujfa area, 60%

of the amnual rainfall is in the months of July, August and
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Septesber. This concentration of rainfall calls for the need of

drainage systems that can banpdle large volumes of water easily.

5.3.2 Tewperature

Abuja records its highest temperature during the dry
season when there are pa clouds. During the rainy season, the
tenperature 1s lower due to demse cloud cover. Diurnal annual
range 1s also much lower, sometimes not more than 72C in July
and August. The preceeding temperature conditions dictates, the
need for the rectification of the indoor environment for human
comfort and proper working of the stored equipments. Thise calls
for a general demand for alr conditioning and openings for
natural ventillation. Fig 5.3.2 illustrates the temperature

distributions.

5.3.3 Humidity

Relative humidity is low in the dry season and reaches a
peak in the rainy season as shown in fig $.3.3. However, in the
dry seasomn, there is high afterncon temperatures. Apd in the
wet season, the reverse is the case. Ii is exceptiomally higher
reaching 95% in the morming hours of the raiay seasons. This
s0, creates a heat trap, Since human sensitivity and comfort is
greatly affected by humidity, so alsoc are the materials and

equipments, This calls for a speclal air handling plant.
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5.3.4 Bun and cloud cover

Abuja is exposed to 2500 sunshine hours every year. The
monthly pattern of variaticn is very critical. During the dry
 season (November tc April). The monthly variation in the amount
of sunshine follows a trend of an increase from over 29% hours
an site, The lowest value of sunshine hours is naticed in
August yearly. A critical! look at sun and cloud cover calls for
its consideration in desiga. Attention 1s +tken paid to
insolation, & particular guide to the choice of materisls for
ipsulation against ipcoming uncomfortable heat. Fig B5.3.4

1llustrates the hours of sunshine.

5.3.5 ¥inds and Dust

Two major air masses dominate the climate of Abuja.
These are: the tropical maritime airmass and the tropical
cantinental air mass. The tropleal maritime 1s formed over the
atlantic ocean to the south of the country and iIs therefore warnm
and mpist, It moves inland generally in a soutbwest +to
northeast direction. The tropical continental wind is developed
over the sahara desert and is therefore warm and dry and blows
in the opposite direction, north east to southwest. The
oscillations between two air masses produces the highly seasonal
characteristic weather conditions. The tropical continential

alr wass is assuciated with the dry season, and the tropical
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maritime air mass creates wet season respectively., The tropical
maritime air mass 1s derived from the soutwest direction and so,
openings for natural ventillation should be in this direction,
The troplcal continental airmass in the north East direction
which is not desirable should not be allowed into buildings.
Therefare screening of building's opealngs in this direction by
trees and landscaped features is necessary to reduce its

activity and proficiency for carrying dust.

5.3.8 Geology

The major rock units underlying Abuja are in three

categories.

(i) Meramorphic Rock including Biotite, muscrovite schist,
limited to four narrow cutcrops bands along ridge fops at the
eastern edge of the regiom, Other underlying rocks in this

category art migmatite, porphyritic gneiss and granite gneiss,

{i1) 1Igmecus Rocks including Biotite granite Rhyolite

{111} Sedimentary Rocks including Alluvium locatad in stream

beds consisting largely sands, with rare gravels bed and local

deposits of clay.
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The above rock stucture is not envisaged to pose any
geotechnical constraint. Magmetite granitic gneiss and blotite
granite are rocks of wedium ito high stremgth. The rocks are
theraefore expected to present a minlmum eagineering problems 1i

at all,

5.3.7 Solls
The sulls underlying the site are well draipged and deep.

They are fairly fertile and sandy loam in their classification.

5.3.8 Topography

The site i relatively flat and slopes very gently
towards the Southern gulley siding the area for the national
mosque expansion. This gulley will collect bulk of the storm
- water from the complex. Although there are small rock outcrops,
these are too tiny to constitute a cosstraint tc any
construction., The caleculated gradieat for this site was 1 in 60

which is about 1.67%.

5.3.9 YVegetatlon

The general vegetation growth on site ls characteristic
of a park savanna. Here grows some locust bean trees, sheanuvts,
wangnes, grassland and leafy-patchy shrubs. The site 1is a
colony of trees and grassland. Major trees to cause constraints

are 1o be removed as indicated in the site analysis sheet. Use-
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ful ones that do not belong to this category will be conserved.
5,3.10 Accessibility

The site is bounded by two axial roads. Tha southern
express way from the national mosque through the byati Regency
hotel, The other one is a single carriage way whick greases thae
1imit of the site to the maintama village. Considering the
volume of traffic flow, point of Ingress and egress is envisaged
to be from the road to maitama district. Though the road has a
temporary character but, {t can be retained even after future

develaopments of the zone.

5.3 11 FNoise Sources

Bulk of the noise to be considered in this context come
from the airborne category. Environmental noise sources to the
site includes; the noise levels from the express way tarough
hyati to the national mosque. This resulis from the traffic and
huming of cars, same is true for the road to maitama village.
Euvironmental noise 1s also noticeable {from the sounding
loudspeakers of the national mosque. Decibels af noise is also

received from the telephone exchange booth.
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5.3.12 Ttilities

The site is easlly accessible to extensions from the
telephone and electricity lines from the two boundary roads,
¥ater supply to the site can be taped from the water mairns along

the two bounding roads.

5.3.13 Good and Bad Views
Eastern view from the site indicates Hilly and Rocky

landscapas which is good and pleasant to the eye. Ugliy and bad
view is also received in this direction from the telephone
exchange and the maitama village.

Southern view locates the national mosque, the Sheraton
hotel in the backgroud which are beautiful sceneries,

V¥estern view is to the hyati Regency hotel wﬁich is a
spectacular edifice.

Northern wiew is falrly geood and it is to the former

presidential guest house and a chapel in the foreground.
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6.0 PROJECT REPORIS

6.1 Design Brief

The recording complex is envisaged to be a centre for
dacumenting sound and the production of music. The company
requires processad materials from the highly industirialised
companies where cassettes (tapes! and record discs are
manufactured.

Out of the two major roles that this recording institution
will play, documenting sound is purely a technical event.
However, musical productlons from the varicus artistes depands
on the strength of a number of management consultancies.

From the above syntipsls of fuactions, the f{rllowing
departments are spectacularly delireated for the sound recording
complex; Administratian, Recording department, Engineeriang
services, Estate maintenance departmant and welfare
(accommodation and catering facilities).

6.1.1 Administration

This is provided for the proper running and upkeeping of
the complex. Various categories of staff/personnels who will
contribute to the main stay and progress of the dubbing centre
are bhoused here, The Staff capacity to be accommodated here and

the reguired space areas are as follows;
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OFFICE SPACE i ARBS (X2
Entrance Foyer | 15 G
Entrance lobby i 24
Receptionist { 9
Registry and records l 9
General office ! 15
Reception/waiting ] 35
Finance clerks | 15
Salary accountant : o 15
Revenue accountant ! 1%
Financial controller A 15
Marketing mapager - i 36
Yusic museunm | 30
Public relations officer | 15
Security office { a6
Artiste manager H 15
Sec/Typlst i 12
Director of promotions I 1%
Secretary and typilst | 12
¥usic library .‘% : 80
pudio visuals I 35
Consultlng composer i is
Consulting instrumentalist | 15

Radio and Television jingler | 15
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Chief security officer |

General manager | 35
Secretary/Typist | 12
Admin secretary J 15
Persanel officer | 15
Legal adviser ! 15
Secretary and typist | 12
Telephone exchange room | 15
Typing pool | 30
Conference room | 80

6.1.2 Recording Department

This is the technical area of the complex. It is also
the nerve centre of the company. Precautionary steps have been
taken into consideration by providing studios for different
classes of music. This 1s for high precision recording.
Auxilliary facilities such as transfer rooms and rehearsal
compartments are adequately taken good care of in the over all
alotment of spaces. The followings are the spaces in this

department with their corresponding areas.

—SPACE SCHEDULE I AREA (M=)
Producer I 25
Artiste waiting and preparation | 75
Male changing | 30

Female changing 116
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16in - 8 tracks recording studio

321p - 24 tracks recording studio

Contrel rooms (2 nos) to above
Sound locks (2 no.) to above
Instrumental reccording studio
Chorsl recording studilo
Control rooms (2 no) to above
Sound locks (2 no) to above
¥ixed rehearsal rooms (2 no)
Svund locks to above (2 no)
Instrumental rehearsal room
Choral rehearsal room

Sound locks to abave
Equipments storage (2 no»
Movablae booths (2 nal
Listening booths

Editing room

Tape to disc transfer room
Tape to disc transfer room
MASS DUBBIEG HALL

Democ and Disc storage
Stationery and packages store

Finished tapes and records store

35
35
15
10

25

25

12

10

35

10

25

25

10

15

iz

25

30

40

40

225

50

50

150

each

each

aach

each

each

each

each
each

each

. '.\:_\.,i.
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6.1.3 Engineering Services Department
For the smooth running of the operations and processes in
the complex, a block is zoned out with spaces to house
personnels to service and maintain the centre's equipments.
Plants are alsc housed here to provide ease of reach and
ingpection, The detatled spaces ip this block and their

corresponding areas are as follows;

SPACE SHEDULY | __AREA <m*)
Services Bagineers | 25
Electronic workshop i 25
Instruments repair i 25
Blectricity plant I 25

. AC plant 126

6.1.4 Estate Department
This houses staff and personel whose role is to sae to
the proper maintenance of the centre's structure and vehiecles,

The followlngs are the schedule of space requirements;

—— — SPACE OCHEDULRE | ARBA (m=)

Estate personnels i 25
Assistants/Technicians | 25
Storage i 25
DPrawing room ! 25

——Mechapical workshop ! 25
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6.1.5 Velfare Department

Low cost catering services are provided. A canteen for
both working staff and artistes and an accommodation block to
house the performers. Some artistes may rehearse for weeks
before getting their works produced. The lowcost nature of this
facility saves them from the ordeal of being charged the normal
hotel bill. The followings are the spaces outlined in this

department and their corresponding space accommodation.

e SPACE SCHEDULE 1 AREA Qo®)
Canteen | 225
Kitchen | 100
Cocld store I 12
Dry store . 25
Laundry i 80
Drinks storage (2 no) ' 20 each
Bar | 40
Accommodating officer I 25
Porters/Janitors | 50
Linen store (2 no) ! 30 each

20 bed rooms i 16 each
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6.1.6 Auxilliary faclllties

£
SPAGE SCHEDULE L AREA (m?)
Gate house = } 12
Btaff parking ' I 1000
Visitors parking ! 500

———Yehiclie maAROUVEring i 750

6.1.7 Open Spaces, Parks and Recreatiom

Effort is made to provide an open plaza at the main
entrance iato the complex. The accommndation wing is well
landscaped with shrubs and water pond. Far back to tbe rear, an
arena of open park is interspaced with two fountaine and a water
pond. This is envisaged for out door relaxatiom. This passive
put door recreation zone faces s planned area for active out

door recreaticnal sports fleld e.g Badmitun..lawn tennis.

6.2 DEGIGK PREAMBLES

6.2.1 Overview of design methods

(1) Pragmatic Design: The earliest designars seem to have taken

a highly practical view of their task, usipg whatever materialsg

that lay to hapd, establishing by trial and error what the
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materials could do and then seeking them out for conscious
putting to those uses. Thils is a design methed that takes into
consideration, various design parameters such as climate,
available materials, methods of construction., Examples of this
approach to design includes regionalism and vernacular .

Architecture.

(i1} Iconic Design: By definition, this comnsists of using tried
and accepted forms, Historically, it evolved after the
pragmatic approach to design. Building types and methods of
construction were established pragmatically and then repeated
because they were known to work in terms of construction and the
modification cf climate to the activitles it was required to
house. In this method, people mlready knew what the building is
expected to ba, because they have experlenced itz kind. It is a
design methodology that brings out a building the way it has
always been functiomaslly. E.g the design of a school, hospital,
offices or any other type of bullding that has proved that it is
wortk such 2 facllity., It 1s something that was evolved out of
a2 ‘traditioan, Abstracting essential lessons of earller
Architecture in such a mapner that 2 newly genuine combinatiaon

can be achieved.

(111} Anpalogic Desiga: Analogy is the central mechanism of

creativity and it has been irtuitlively used by all the
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architects that will be considered creative at sometime in thelr
careers. Creative analogy always bears a symbolic character
with nature's forms and processes or with forms of mechanisms
paintings and sculptures. Here, there i{s emphasis on either
biological or mechanical analogies. Analogical design is the
second class immagination which need to be stimulated. Creative
analogies have been drawn outside Architecture; the shell of Le
Corbusier's Ronchamp, the water lilies of Frank LLoyd ¥right's
Johnson Vax Factory, just to mention a few.

Apalogy can alsoc be drawn on some other people's works.
For example, one can see analogies with the work of Le Corbusier
in the work of Costa, Niemeyer, Lasdun, Tange anrd nameless
others. The work of other architects therefore, is a rich
source of analogy and one that cannot be denied. Provided the
analogy is an appropriate one, then there is no reason for any
one denying it. A good analogy of this kind could be infinitely

better than some inappropriate original.

(1v) Canomic Design: This could be approached in two ways.
One way is to set up one's canonic system. A two or three
dimensional grid ensuring modular or at least dimensional
coordination in the design and construction. The other way is
for one to be given an environmental matrix as a basis, with
desirable room shapes and sizes already plotted. The basic

dimensions of the grid, in all three directions could be
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determined with reference to these shapes and sizes.

The most obvious way of applying canonic design to our
problam {5 to adopt one of the existing building systeans.
Canonic design is a rational or geometrical system of ordering.
Recent flourishiog nadvances in this approach are; wmodular

systems, dimensional co-ordination and systems bullding.

6.2.2 The evolutivn of a design theme and philosuphy

Of the outlinely reviewed design methods, analogy seems
to be the authors ally, Although it is very difficult to say
exclusively analogical in the sence that, oilbher desigu methods
also come to play a part, in the eventual realization of a
scheme.

Yotable graond mesters of modern mevement whose works
inspired me e&nd probably gave formative ideas are briefly

reviewsd balow.

(1} Brich Nendelschn: Symsbolic and emotional emphasis in the
work of the new palntings formed a basis for mendelcohn’s awn
architectural credn, and their graphic work offered ideas faor
raepresantation that he quickly assimulnted into.

His own maoner nf design 1s one that is scemdngly working up
an arcitectural idea from amn expressionist sketch. He was
always gulded by his persomal philosaphy of 'Dynamism' which was

demmstrated at a very early age. An attitude to design that was
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both idiosyncratic and brilliant.

Nendeischn wes greatly interested 1p» expressionism as a
movescnt. And this movement vsndoubtedly had some effect on his
mind and works.

The application of expressionisw to Architecture is
superficially simple, The character of a thing and the purpose
of a2 building are synonymous. The essential character of a
building ls determived by its purpose. Therefoe, the theme is
to know the building's purpose and you have {ts character, and
the subject of architecture as the amphsscis, or expression of
that character. However, erpressiowism could be more of a
contributional inflvence in the association of organic life with
Architectural forms. This was an importast principle inm
Mendelsobn's early works.

in his early works, he tried to symbolize mwodern
technological terms, the purpose of a building by its external
forms. Ip this way, a factory fur the production of cars infact
had something of the spirit of motion and streszm 1lining in its
shape. A sacred building was sometbiag of the majesty and awe
inspiring qualities that one will associate with the God head.
A traln stalion symbolising suvm: external forms of a onoviag
train, a steel factory brought oui with exvberart expression of
the plasticity of concrete and mass emphasis nf pse nf steel,
This unique adoption wof expressicnism probably formed the

background character cof Rendelsobn evolving the perspective of
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In this, ¥Wright saw the horizontal line symbolizing and evoking
pneness with nature as opposed to the vertical, which symbolizes
man's domination of upature. There are other key priuciples and
philosophies that guided Wright's temperament in his own type of
archltecture. But his direct anzlogy with nature'sy foarnm was
strikingly imaglnative and crestively sigpifiicant. He outlized
architecture to be & subject that should obey nature's laws,
purposes and processes.

A typical wsxeuple of Wright's lmaginative, architectonic
principles apd philosophies applied to his buildings is the
Johnson Wax office and reseasrch laboratory bullt &t Racine
between 1938 and 1048, Inspirations from organic structures,
use of »sew technology and coptinuity through the use of
innovatory trado materials. Here, column supporis are based on
n mushroom or 1lily pad to produce m structural form in advance
of his tiwe.

The research tower in his complex ie based om the tree
concapt. Its basemeat forms the roots of the itree, iis service
cora is the trupk and its cantilevered floors symbolise the
bragsches and folllage. |

Figure 6.2.2(i1) shows such bow such ideas were realised,

Copclusion: Erich and Vright are geniusaes whose works cannot be
exhausively stresced in terms of the steps they climbed on the
ladder of analogical form perception with its manpers of clarity

and persplarity in achitectonic terms. Although, they may be



7

convergers or divergers in a more critical evaluation. Erich
tended tc be lured Into mechanistic terws of symbolising forms
while, Vright a sympathiser and a @genius +that held
raspectability for nature's forms (biologicel - 1life or non
Hwing),

Sieving, brushing and distilling all tke design methods,
founding ther on come master's work which formed formative
packground, I bave colped s hypothetical design approach by way
pf bybridizing the formative 1deas. This approach, I name -
*Symbolic énalogy and Vieual Effigy* (SAVE),

In the coined (FAVE) approach to design, the nature of the
form to be eymbolised is non classed or confined to the adoption
of one and jettisoning the other. The appropriate form can be
either natural! or mechanistic, The right choice is a matter of
subjective gambling. "Let the building take the form that the
architech percelveg lideal for the fuactiva, charatter and

purpose of that structure" by the auidor.

6.2.3 The Quint agsoence of SAVE ¥anifeato
Symbalic Analogy and Visual Effigy is a tinme saving way

of evalving forms, Its guiding principles as devised by the

author as follows;

1. Accumitlate all data aboyt the pralect in questios, analyse

the data, synthesise 1t and make conclusions.
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2. Bring out the plan of the facility based on certain
philosophies and on the normal design parameters e.g functions,

environmental matrix, economy, construction techniques e.t.c.

3. Conceive a character about which the building will exhume a
theme of the function of the building or some peculiarities
about the site, or the ecnvironmental setting. For example,
building a house near a river could take the form of a boat, a
ship or some biological forms in the river e.g a fish. One
could continue to be specific and name the fish. Mechanical,
inanimate process can also be perceived e.g tidal movements,

pcean currents movement of the water in its valley e.t.c.

4. Buperimpose the conceived idea on the plan to bring out the
form, Here, a cautious agreement is reached by way of
manipulations of the plan and form. If the whole perceived
analogy cannot be superimposed, then make provisions for
elements common to such object or form to be symbolised at
certain critical views where it will seem clear or exaggerated.
In this way, elaborate symbolization is possible at points of
focus or at interesting viewing points. E.g the entrance gate,
the entrance canopy, entrance foyer e.t.c. Also on the
landscape sculptural pieces may be carved to take certain forms.
If the conceived analogical form cannot be suprimposed, try

several other of nature's forms or mechanisms. For example, a
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living house in cross rivers state of Nigeria where the site is
near a river or in the couniry side may take the form of a fish,
a crab or a enail. In this way, the form is emblematic.
Another example 1s a coavocation square for a  higher
tastitution. The form af the struéture may take the shape of

the convocation cep, the scdbool's emblem e . t.c, @.t.c.

5. SAVE holds the idea that form should follow function. But
tha two must uafold simultaneously in ciear unity. All the
functional requiremenis are satisfied first ip design and then
bringing out the perceived form. Though the process 1s a dual
one which can he made to go simultaneously. I» elther case, the

plan is brought out first.

8, The besuly aad eleganée of a structure s perceived and
appreciated by the humen eye three Jdimensionally, form
- perceptions and imageries are not vividly appreciated in plan,
but in elevatinns or the overall three dimensicnal view -

perspective.

7. Symbolic Apalogy and Visual Effigy 1o likely utopian in the
sense that 1t probably ignores the reality of the situation in
practical econamic terms, Cost implications and structural

realisations &re dazzliug copstraints.
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8, The building with its services mst be brought cut in one.
Care must be taken to conceal services plpes where necessary so
as not to make or disfigure the originallly conceived form of
the building.

8. Openings in the wall e.g windows should ba positioned to
satisfy {ts function and not cenflicting with the form's -
configuration. In such {imstances where it 1s difficult to
realise tha functional location of openings, appepdages of soms
sort may be used tov concesl) exaggerated, detailed openings. The
architect 1s then loft to chose the symbolic element that will

g0 with the main form of the building.

13, iIn the overall design of the structure, no ope cowponent ie
treated in isclation. Bverything is made to harmonize wiikh each
nther sc that, the concelved anmalogical form 16 arrived at for
visual judgements., If the roof is envisaged to be a constraint,
subjective concealment can be ushered with the projection of the
parapet walls, Cable networks can also be used to give the

required catesary that will conform witk the forms.

6.2.4 A case study of authar's past works

Symbolic Analogy and Visuval Effigy (SAVE) is a bypotheti-
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cal schnol of thought 1s the pipeline. 1 have usad it in some
past Acaedemic exercises that yielded recognition and resounding
successes. It has been in my past works to damonstrate the
lucid adoptiom of {is principles and philosophies. Thea
followings are the documentary repurt of some excarcles

approachad on SAVE guide linas. These are as follows;

1 The Tilapia habitat (Fig 6.2.4(1)
4 family house sited near s river that has fishing
potentialities.

The plan is sinple and rectilinear. 1t satisfies the owners
functional regquirements. The ground floor cumprises of the main
lounge, kitchen, garage, pantry, a sit cut, entrance foyer, a
guest bedroom self contained with a sit out.

The upper floor plan consists of the master bedroom with a
toilet and study, a famlly lounge, an extra bedroon for children
and a family terrace (roof garden’.

The conceived biological analogy is achieved by playing with
the parapet wuile and the fore and back =zide of the building.
The [lora 1s wsymbolised in the two front and back elevations.
The other side clevations were designed normally by projectiag
lines from plam. Flxedly for reasons that their view is not

conspicous or not signlficant, agananl
- oy
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(11) An Alr Craft Staff Bouse (Fig 6.2.411 a abm

A staff house for iwo air craft perconnels. Pilots 1f you
© }ike. The bullding ig designed twofold one house is the mirror
image of the other. ‘

One part of tbe wouse ia plan coneists of: » garage, 2

- kitchen and store, a louunge. a diniasg roocm, two bedrooms, and a

toilet, a foyer and a sit out. Tha twe houses are separated
with a common wall that bisects then jatn two equal halves.
Rach bouse has An extension at the end of the sheredé wall for
outdoor asctivities. The ohared wsll {8 extended out at the
aptrance and garTage ends for easy manipulation.

The cancelved mecnanicalistic analogy of aa alr craft is
achigved iu the alavational characier of the building. The two
garages and the stilities end form the cylindrical pattern of
the alr craft's body. The wings are emphasised by the parapet
wallz on the two egual sections remaining. The symbalic
characier im exuded by the design of the appreach (front) and
rear elsvations to bear with what an chserver sees when an air
craft is viewed from 1pe tail ond. The side elevation gives a
cloue aualogy to what 15 seen from the side viaw of an aircraft.

In elither case, the plan was drawvm first, satifying a)l the
functiopal requirements. The concelved form was only later

projected by way of design manipulations.
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6.2.5 lmpact Realisation of 8.4.V.% in the design uf the complex
A tripodal conceptuval theme was evolvad, Tripatite
sypbolic representations of mvth, the physics of sound and the
origin of sound is exuded. All thease are combinely celebrated
in effect +to thelr convirlent manifestations In the various
design Arawings.
| The mystical polet of the conmcept 1s a thing of philosopby.
An elemental perception nf wmusie %o the satlent beings. The
quotable philosophy about wbat music 1s 311 about. Thus; "music
is like a fan", Thkis beautiful quote from a famous philosopher
in the Arabisn Wight's Entertainment forms the fulorum of the
mystical analogy. 1t is mystical because it is & thisg of the
nind, The theme was adopted in bringing out the overall plan of
the centre. The plan 1is a thing that 1is hiden after the
structure is erected, So it becomes a thing tr he cxpected.
Visual imagery iz not made out of it 2% that instance,

The second theme, expressiang the physics of somund in clear,
visuval architectoric terms. Music is wanted sound and scund is
generated by a scientific mechanism. It 1= produced by waves.
Therefcre, wavy building facades were celebrated in the desigan
of the elevations, Vaves are physical characteristics of sound,
they <an be observed and measured, This 1is why thay are
| eymbolized in the elevations for visual offigy. The clerscter
pf the waves also differ, musical notes are spunds of high

frequency. Hence thelr wavy form is rectilinear and different
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from the curvelinear (sinusvidal) wave motion.

0f all things that may produce music, a musical instrument
could be identified as one Pseudo-casted sections of +the
elavations symbolize the drukset as a musical instrument. The
realisation of these themes is briskly evident ip the eventual

plan and forms to be discussed below.

6.3 Design Perce

6.3.1 B5ite plan/concept

Zontng of the departmenis on site is based funbtinnally,
and complementarily zoning by noise levels. Thus, the
adninistration comes first with other functions radiating out
within the confinements of the conceived local fan. Studio
areas are Sltvated io the core and buffered by open courts.
Immediate barriers are ushered against environmental noise
sources e.g Traffic noise. This is achleved with the dampening
storage spaces and the natural vegetal-tree growths. HRaise
ganerating plant and equipments are situated far from the studio

area.

6.3.2 Plans
Siople harmoniovs comblination of duval angular character
tc realise the origimally conceivad mpdel of a local fan.

Justifiable Juxtaposition of Administration block made to vanish
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towards the entrance plaza at 45¢ with rectilinear planes
forming the edge of +the Ifan. Otber bounding sections i.e
transfer department and the welfare department spread fairly out
at 224> to the trailing axial bisector. Along this disecting
axis lie the studio block and the accommbdation wing.

The adminigtration and accommodation blocks are on threae
floors {(grovnd inclusive). The studio wing is on two floors,
with the ground floor partially in the basement. Qther sections
like the transfer and warshouse department, the canteen and its
accessory, the engineering services department and the estate

wings are all single storeys.

6.3.3 Elevations

Distinctively a celebration of the preconceived ideas of
waves and that of a drum piece. Thus, ir the administratior and
the accommodation block, their opposing front and resr views are
designed with this symbolic theme. Here non-loabearing vertical
sun breakers depict a bigh frequency wave motion as seen lu a
vertical plane. In the canteen wing and its accessary, simply
precasted vertical breakers flank the windaw areas. The visual
representation of the drumset is partly realised 1a the
engineering and the aestate departmente with part of the transfer
sections by design manipulations. Pseudo casted exageration of

the walls helpaed ip realisluog the dream concept.
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6.3.4 Structures

The structural form of the complex is markedly distinct
of beam and post suppart systems. Walls play greater role of
supporting the beams and tbe roof structure. The striking wavy

sun breakers do not play any structural function. Their support

and stabllity conditions is by resclution of forces. The
veriical breakers are systems of resultant forces. Their
support 1 basically ia the adjoining colum. Here, the

resultant force to be supported in the structure is broken down
into vertical and horlizontal components which later find their
transmission to the ground through the column and the floor
slab.

Timber lattice roof system is used for the tramsfer,
enginerring and estate departments with long span aluminium as
rocfing materials, The canteen section iz roofed with space
frames. The accommedation and administration blocks are roofed
witk simple structural timber trusses. The studio block is
exclusively double roofed with concrete for acoustic reasons.

Strip foundations are used because of the suitable o1l
conditicus. Except in tke studic block where raft foundatlen is

used and 1t was because of the basement.

6.3.9% Drainage
Roef gutters are used 1in the admirnistration,

accommodation and canteen blocks. Down spouts drain the water
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to the siding ground gutters, The engineering services
department together with the +tiransfer department and the
recording block are drained in ground gutters. 4 collector
drain ground gutter is designed following the profile of the sit
in the north west direction to the temparary siream. Surface
drain gutters are also provided alcng the profile of the road

networks.

6.3.6 Bervices

The recording department i1s richly ventillated
mechanically. The central air-conditioning plant serves the
rooms through a network of distribution and return pipes along
the corridor. Possible feed ta other sectlons 1is also
consldered., Generally, ductwork for the distribution are made

to pass through plenum spaces in the ceiling.

6.3.7 Acoustics

The acoustical requirements of the rooms were taken into
careful consideration in the overall design of the studios and
the rehearsal rooms. Absolute acoustical privacy which is
needed by the studio block is provided by the desiger and layout
of the spaces and the use of structure together with finishes.
Thus, two garden courts bound the block on the two sides
flanking the studic along the axial bisector. The ifntervening

spaces between the studio and the neighbouring functions are
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with the knowledge of technical requirements of studio
comstructions. The role of an acousticlan needs to be played
here. A good knowledge about the studio equipment is also
necessary. If practical applicaticons of these principles is naot
possible, then consultations with the eangineers {(acousticlan and
electronician) 1s necessary to bring out the wholesome piece.

In this thesis, a2 chronological research has been conducted
on many, if not all the vast technical requirements in recording
studic design. This was by way of deductive research. Crowning
professional endeavours ware unleashed by evolving a design
hypothesls 'Symbolic Analogy and Visual Effigy'. This is tested
on the design of the complex. Rational assesssment of its
success is left to the on lopkers, even a layman,

Thie research work has delineated all the components and
tachniques of music recording studios. It will go a long way inm
improving the c¢rude, improvised and arbitrary cholce of
materials for studio constructions. A dawning schopl of thought
was evoked and its principles applied on the project. This
remains as a predisposing strand of ideas avalilable for testing
and confirmation on other projects by every good willing
designer,

The concluding design hypothesis is an inspirational,
thought provoking enigma that was posed to code architecture
inte visual language terms. This unvells the mysteries about

vaque design approaches, absent of vivid visual imageries and
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simulations.

In laconic terms, if this hypothesis 1s adopted 1in designs,
then architecture will be a street subject of discussions. Thus
the arhitect will not need to lacerate and elucidate his design
principles with much ennui. The eventual building will speak
visually even to laymen, This was an attempt to seek polished
dimensions in design outléoks. Tracking down historical tram

ways, such evictior had 1een advocated by the German

pbilosopher, NIRTCHE:

"He who wlshes {to be creative must first destroy and smash

accepted values®,

Finally it is also the author's dream that 1f this project
is implemented, our music culture will be proficlently improved

with no bounds.
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