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THESIS TOPIC:

GOALS

O

IV

(i)

(ii)

(1ii)

w ABSZTRACT =~

The University place for assemblies, (Ahmadu Bello

University, Zaria.)

Establishment of a permanent nucleus on the main campus
for some of the many social, recreational, educational
and cultural activities of the University Community, and
possibly the Zaria-Kaduna catchement-area.

Provision of a new way of life for the University in-
habitants to enable them enjoy creatively, the coming
opportunities for leisure and for individual self reali-
sation, with the assumption that extra - academic University
l1ife is desirable and exciting - an assumption shared by
an appreciable proportion of the human race.

To promote further, person to person contact and communi-

cation on a grand scale outside the lecture rooms with the



THESIS SCOPE:

(i1)

(iii)

belief that intelect can further be stimulated through
social interaction and appreciation.

The place for assemblies is proposed as a unique venue for
large formal and informal assemblies within the University
campus. Its primary constituents are

an auditorium bowl, capacity 1,800 seats with a flexible
drum revolve open stage.

an amphitheatre, capacity 2,500 seats, while the Secondary
constituents include,

(1) Restauriént/Coffee bar and kitchen.

(2) Exhibition Foyers and Spacious Lobbies.

Back stage facilities - dressing rooms with showers and
toilets attached, cast assembly rooms, practise studio,

a green roori, admin. offices, scenery docks, scenery shop

and stores, a large workshop, costume shop, male and female

”,
wardrobe<.

(iv) Technical - projection room, light control room, sound

control room, mechanical and electrical plant rooms.
iv.



(v) Cutdoor utilities - open air kiosks/snack bars to serve
amphitheatre, ornamental gardens, landscaped couEts
with reflective poolsa

SPONSORS AND MANAGEMENT:

It i assumed that

(i) the project will be financed by the University through
money anpropriated by the University Council or possibly
by a grant from the Federal Government.

(ii) The facility will be managed by the University Adminis-
tration for the benefit of the University Community

(studants and staff) and the entire public.

USERS: The facility will be used by the University Community
and other external bodies, as may be decided by the

management.

Ve



ggﬂngﬂITY ROLE OF THE FACILITY:

-, -

g

it

A University place for assembly will definitly play &
role in thz davelopment of the academic community.
This rclz is one of influence and importance, the
presence of 13 well designed structure can become a
symbol of loczl pride and progressSe. Events and
attractions in the assembly complex can make the
University a better place to livz in., Besides, as an
audience support facility. The University place for
asscmblies can relate to local goals and objectives
in many ways 2and with prop:-r ®Iinagement can serve aé
a foza)l point for many developments, as well as a

revenue cenerating organ.
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PREAMBLE,

If Universities as we know them today, are to live up to expectation
as citadels of learning, provision must be made for such extra-academic
facilities that additionally stimulate intelect and promckte person to
person interaction, - Theatres, Sports, Culture etc.

The proposed Universitv place for assemblies is aimed at providing a
unigque venue on the main campus for cultural worships, conventions,
musical concarts, modern drama, exhibitions, matriculation, convocation
and other large University gatherings-formal and informal. Basically
it is intended as a place that meets the assembly needs of the
University. Its components have been outlined in soma of the preceeding
pages, C.f. Abstract.

This Thesis addrcsses itself to studies of the design problems of
a packed house and assembly processes and attempts to give a physical
interpretation in terms of 2 design proposal for Ahmadu Bello University,

Zaria.

xiia



No attempt is herein, intended to suggest specific solutions to
the architectural probleme of designing a University Assembly facility-
Theatres or ~mphithestres. Detalil and guantification can only be developed
in response tc the infivicual requirements of a particular University,
Besides, as a facility which by its very naturc is expected to permit
the widast possible variety of expression and use, it would be redi-
culous to expect to find =z single ideal answer to the problen of
providing a conducive zrchitectural environment, and it would be rather
dogmatic to attempt to lay down the law as to what constitutes an ideal
University < ssembly Ffacility.

i+ is the author's hcpe that the general subjects discussed
herein, will serve to give such facility planners a good insight to

some of the considerctisns that must be resolved,

Ae.G. RIXIEE IMANA.

AHMADU BELLO UNIVERSITY
ZARIA

MAY 1980.
X1lla



P ART I.

THE AHMADU BELLC UNIVERSITY ZARIA.

- Historical Background.

— Location.
- Climate.
- Population analysis and Land use..

- bxisting assembly facilities.



EPTGRAPH:
"There shall be in Northern Nigeria, a University to

known as ahmadu Bello University....”

- Those words of A.B.U. law of Northern Nigeria
legislature of October 4th, 1962, concievad the
nucleus of the present citadel of learning in
Zaria, which today has grown into the largest

University Complex in Africa (Sub Sahara).



I.1  HIFTORICAL BACKGROUND.

Founded in 1962 and named after the late Alhaji 33r, Ahmadu Bello (1910--1966} ,
S=rdauna of Sckoto and former premier of No-their Nigeria. The Ahmmdu Bello
Univeirsity Zaria, inherited its fresent site and a few buildings from the Nigerian
College of &irts, Science and Tectnology whinh had been fovnded in 1952.

it fhe time whan the pioneer students of tle University numbaring 400 regi-
stered in 1962, it was expected that there would be about 1,200 uadergraduates by
1968, an. il.at tha whole student populaticn wovld eveniually rencl. 4,000 to 5,000
by ihe end of tie following decade, i.e. the seventlies.

B- i979, tne student population had escalaled o almostc 14,000 with more than
8,000 students concentrated within the main campus alone. The mcst up — to - daie
statistical data in print, reveals that by 1979. there ‘rere 2,323 sonior staft and
9,670 intermediate and junior steff working in ciffcreinc arms of the University.
From these figures it is glaringly obvious thalL ihe Uriversity has experiencea a
rapid paced growth since its inception, possibly becaurce of its =pecial facultlies
couplad with its location in the Northern part o€ Nigerin whrrelin it staends as th=

premier Universitye. 3



122 LOCATION.

7aria town is situated at a latitude of 10°10* North and Longitude 7°30°"
East, being almost centrally located in th Northern part of Nigeria. It is
well connected to other parts of the country by air and rail services and:a net
work of good roads.
Relative to other cities in the North of Nigeria, Zaria is 78km from Kaduna, 176k
from Kano, 240km from Jos and 387km from Sckoto.

The University main campts is situatec in Samaru, which is 15km from the
old Zaria City, see fig. 1.2:2.
Some other arms of the Universicy - The Institute of Agricultural Research and
the new Teaching Hospital are sizuated in adjacent areas along the Zaria -
Sokoto highwaye
Topography. i

The main campus lies on an elevated plain at an altitude of 670m above mean
sea level. This gradually slope‘s..da“wards Kubani river _at which end the

sloping plain is cut by numerous val.ieys and streams which are generally widely

spaced with ungullied banks and mershy alluviated bodse See fige. I.233.
4.
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: I CLIMATE .

Due Lo its situvation on an elevated plateau, Zaria is exposed to a tropical
cavenna c¢limate with distincl wet and diy seasons. |
During tl.e dry scason, the ﬂust lzden harmattan winds blow from ;orthnﬂast directly
frowm ith. sahara regions.
Between “he monthis of May and October the prevailing rain bearing winds blow from
the South West Regions.
“he dalv mean max. temperziure could be as high as 38°C in April and as low as
10°C in irecember through January. .
The m22n annual -ainfall in 7aria is 1100mm. Relative humidity is very low durirg
the diy rzeson and changes grestly in August when the monthly mezn humidity goce

up to over 85%.

8.



-

T.4: POPULATION ANALYSIS ANL LAMD USE. *

It has already been mentionec in an earlier section in this part that the
University opened with 400 registered students.
Statistical data reveals that during the first ten years the number of students
increased to 4,500, and it took only five years for this number to triple, see
fig. I.4:1.
The total number of University senior staff was about 2,329 in %979, giving a staff-
student ratio of about 1:4, and a teaching staff-student ratio of approximately
1: 7.
The number of intermediate and junior staff as at 1979 was 9,670.
A good proportion of the University staffi-senior, and intermediate) and students
are housed on the main campus while the remaining live in the nearby village of
Samaru, and a few in Zaria town.

The main campus has developec gradually over the years without proper zoning
or any rational community structure, though, several fragmentary plans have tried
te control recent developmeg;g without success as none made any overall concepttion

R -
for the campus present and future functional requirements.

9.
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As it is today, the main campus area is divided into three distinctive parts -
Central area, Institute of Agriculture and the new Teaching Hospital. These
areas are connected together Dy inter-state highw;ys, though the newly con-
structed internal campus roads have improved the connections significantly.
see fig. l.4:2.

Residential communities are spread out-all over{the campus area; in some

parts they are merged with acadamic buildings, while in some others they are

‘j‘

merged with students hostels. . >

There is no commun}ty centre on the campus, though a few community buildings
are scattered all over the acad2mic area as inherited from the old College of
Arts, Science and Technology.

Other community facilities such as Banks, Supermarkets, Cinemas, Workshops etc
¥ v '
are located outside the campus either in Samaru Village or in Zaria City.

As these are owned and md DY | enterprenuers they do rafﬁ)(actly
ﬁ L ¥ ‘ > G S "' e B -

meet the needs of the Unlversity Community.
11.



p— -- —— —-..-—-’
However in the absence of standarc community facilities of its own, the University

has had to make do with the ones in Samaru and Zaria City over the years.
The following community builuings are scattered all over the campus area:
- rimary staff school

- slamic moscua and Protestant chapel

- Post office

- Health centre

- Petrol station

- Meat shop

- Kiosks

a i senior staff club

12.
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I.5: BKISQ%ASSEMBLY FACILITIES.
The University ma'fn campus houses an assembly hall (capac.tty - 650 Hs)
and convocation square inherited from the old Cullege c‘ Arts, Science and
Technology, a few lecture theatres with capacities raning from 370 seats to
700 seats, and a studio theatre exclt v:;l'y or the Drama Department. These
structures acgomoante.the dirferent Univer: ty assamblies dependi.:giﬁt:

programme req&‘nent of the assembly in question. For example the a.g;embly hall
ned as a flat flocr multlpurw halﬁis’ used z"sce‘entng films

-

which was des

, banquets, variety entertainments, and occasi 1ly draa‘

" Phe lack of ambience and poor a;oustic situation in the hall!make

m:st of these activities. Bes:ldea, the relatively small q
e o

makes it’? inadeguate for the Unive rsity asseubly needs ‘though in the absenc

public lectur
presentaiiong

it ill-suited

o randiose one it se a r e. .
a more g rves purpos ﬂw " -
The lecture aheatres are used mainly for screening films apart from educational

purposes. The small size of their stage and lack of changing facilities make them
inadequate for drama presentatiors or musical concerts. Furthermore with their

restricted seating capacities they do not exactly satisfy the assembly needs of
14.



the University.

The convocation square which is an open square with a fow 'rakes’ on three sides
and a raised podium on the fourth accomodates the University matriculation and
convocation ceremonies, public lectures and conventions, and other informal
gatherings. It is also the scene of traditional dances and cultural displays
which the University sponsors eg. Queen 4mina day, A.B.U. day, etc. The flat
floor profile of the square results in very poor sight liﬁes (except from the
front rows of seats) when there is any gathering or assembly in addition its
proximity to the assembly hall nakes it inconvenient for the two facilities to
pe used simultaneously, more SO as the assembly hall is not insulated against
extraneous noises.

The lack of toilet and dressing facilities and the remoteness of those in the
assembly hall stage render the convocation square unsuitable for drama present-

ations though with a certain degree of improvisation at the expense of the

audience such presentations arc very possible.

15.



Diagnosis of Extra-academic activities:
Post mortem of the extra curricula activities on the main campus revealed the
following:
- a lack of grand scale social and cultural activities expected in a community
such as this, due to inadequate facilities and a proper venue.
- poor style of entertainment and narrow spectrum of extra - academic activities
which have mortified social 1life in the University.
- damage to University property during any entertaihmént or social gathering
due to scramble for the few seats available in the assembly places. ‘
- exclusion of staff members and responsible public from such social fuqctions
due to rough atmosphere gener: ted.
- morbid seggregation, which has nutured hostility in many instances.
A juxtaposition of these diizgnoses calls for an assembly complex as a
nucleus within the University Centre with enough facilities to accomodate the
visval arts and host the performing arts, with the hope that this will make the

University a more interesting place to live in, academics apart! - This is the

GOAL of my thesise.
16.



FIG, 1-B6:1.

THE EXISTING ASYEMBLY HALL,
N THE FOLE GROUND IS "HE
l-‘.‘Lv‘OCJ\Tle! SQUVARE N Pf'c{l-“".
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I1I.1, ORIGIN AND DEVELOPMENT OF THEATRES AND AMPHITHEATRES.

The theatre has been described as "a building especially adapted
to dramatic, operatic, or spectacular representations", in other words
a playhouse. The form, share, size and seating capacities of such
structures vary as much as their programme recquirements, the general
consensus being that no sincle size of theatre will meet the needs of
all performancese.

Consequently, developments in recent years have given birth to complexes
such as Lincoln Centre for Ferforming Arts, N. York, John F. Kennedy
Centre in Washington etc. whlich house separate but adjacent facilities
of varying seating capacities to provide accomodation for different
programme requirements.

To say that entertainment, in one form or another is not almost
as old as humanity itself i: an understatement, and a "big" one at that
logically, it follows thuat public assembly facilities might not be

less older.
20,



Prevably one of the best known of the very early facilities was Rome's
Circus Maximus, an enormous structure about 625 yds. long, with seats
for ever 150,000 persons. It was completed in 329 B,C,, and served
primarily as a course for chariot races. A later development was another
type of Roman arena - th: amphitheatre.

This was smaller than the circus and bhowlshaped, so it gave spectators

a closer view of the actions therein.

One of the largest was the Flavian Amphitheatre, which is now known as
the Colosseum, it is located in the Southeast corner of the Forum
between palatine hill =and Esquiline hill.

This particular amphitheatre was begun in A.D, 72 by Vespian and finished
in A.D, 80 by Titus of the Flavian family. Its seating capacity is
estimated at 50,000 to 8),000 persons. In the mean, on a higher cul-
tural level the outdoor theatre which was devoted to drama was developing
gradually in the Greciar World. On yet another level, the accemodation
of large crowds for political and religious purposes was becoming

evident.
2.



The gradual appearance of covered structures to protect the public

from inclement weather followed as a logical evolution of need, and
construction capabilities.

Such early meeting houses served not only for assemblies but as a refuge
in times of danger or em2rgency, and in this single building much of the
community life was focused.

Those meeting houses were therefore the forerunners of the town hall
opera house, theatre or w~hatever name it may be given today.

With need and community oride as incentives, the nineteenth century

saw the construction of 31 large number of "town halls" in most
communities all over the world. These were in many cases constructed
with a low stage, a flat floor, and adjustable seating, with the result
that the auditoriums served as theatre, lecture hall, concert hall,
voting place on election day, and in some communities an arena for

athletic events. 22.



Today, deveclopments in drama and similar performing arts have lead to

tii2 design and construction of highly specialised theatre Euildings whicn
do not need to satisfy the programme requirements of other assemblies.

/1 obvious fact is thal Lhe economic advantages of multi-use theatre
bu’ldinas cannot be over shadowed by developments in the performing arts,

it is more or less a function of the needs of the community concerned.

23.



II.2, ELEMENTS OF THE THZATRE.

The theatrs provides for three basic activities viz,
- talking + hearing
- showing + seeing
- relaxation.
These three activities demarcate the theartre into three corresponding

distinct zones or areas namely:

- the Auditorium prcper, for hearing and seeing
- the performance area, for talking and showing
- the relaxation or catering area.

Thus in a building these three basic areas must be provided if the

building is to function as ¢ theatre. Two other areas may be desireable

depending on the intended size of the theatre and its scope of presentation

these are the administration area, and the production area. The extent

of the office accomodation is determined by the administrative structure

of the company which is to occupy the building. The needs will vary

widely according to the kin€ of operation anticipated; while production
24.



spaces are only needed where productions actually originate.

The functional diagrams illustrate the components of each major
area or zone and the functional relationships between these components.
In some cases the functionzl diagrams go further to show the relationship

between these components and the auditorium proper.

25.
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I1.:1, RELATIONSHEPS BETWEEN AURITORZUM ANDESTAGE.

In the live theatre therq has héen a strong reaction aqainst
separation of the play frcm the audiilce, which is the characteristic of
the typical proscenium th:atre. LB
This has encouraged a _sear..ch for newy' actor to audience rela;tionship
which could be ';riewee as ¢ revival of past forms. The aim has been to
bring auditorium and acglng area 1‘1to the same space envélope and to get
as close as possible a relatien, between the action of the play and the
audience watching it, to:enharsa intimacy. .’,
The focus of the adwdience’s- attention is on tHe centre of the drama,
and members of that audience naturally tend to group themselves round
this focus. How far rounc théf'should eriéj_.;cle the focal point has
always been a cont:roverslal issue. .

An open stage is deﬁned as an arrangement in which performance and
audience are contained within the Same space envelope as distinct from the
proscenium stage where the whole or substantial part of the acting is

29.



in a space separated from the audience by a wall with an opening - the
proscenium, through which the performance is seen.
The various forms of auditorium to stage relationship are classified by
the degree of stage encircldement by the audience. The classifications are
as follows:
(i) Zero encirclement (00);
- This is usually called an end stage; it is an open
stage in as much as the acting area and the audience are
in the same spzce envelope. In this stage form the physical
limitation of the structure limit the use of scenery.
The end stag= condition comes about as a result of the
restrictions irposed by an existing shell or a consciously

chosen structure.

30.



(1i) 90° encirclement; i {

- This arrangement allows ﬁgst of the action to be seen
against stage wallg, it has many possible variations and
allows for extensive use of scenery: but is limited by the
extreme sight lines.

(1ii) 180° encirclement:

- The early Rceman theatres were of this type, more recent
versions of this arrangement are called "thrust" stages,
though the terms "peninsular" or "three sided" stage are
used occasionally.

(iv) 210°-220° encirclement:

~ Classical Greek and Hellenistic theatres were of this

arrangement where the principal acting area is at the focus

of the seating.

31.



(v) 360° encirclement:

- In this arrangement the acting area is surrounded on all
sides by the aucience, it is also called theatre-~in-the-
round, island stage, arena or central stage.

Entrances to the acting area are through the audience or from
under the stage.

In this arrangement the acting area does not require any
scenic background and so the problem of horizontal sight
lines do nct occur.

A variaticn of this arrangement yields the transverse stage
form in which arrangement *"'most of the audience sit on the

two opposite sices and face one another across the stage.
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II1,3; THE THEATRE AS A PLACE FOR ASSEMBLIES:

- Criteria for multiple - use,

Every age has used its buildings for performance in ways other than
those for which they were specifically designed, and the reasons for this
have been deeply rooted in economics:

- expenditure to get a tuilding designed and constructed,
- use factor,
- maintenance cost when the building starts to operate.

The performing arts can be locked at as being synomimous with living
organisms and like living crganisms, they have in every age, had to
adapt themselves in order to survive the panoramic social environment
and the ever changing financial structure of societye.

History shows that theatre architecture too, has undergone change to suit
the varying needs of art and society.
The possibility of bringing large groups of pecple together under one

roof makes live performance unique and impresses on such groups of people
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a sense of occasion. If the design of new buildings is to help maximise
impact of the performing arts in society, it must contribute and positi-
vely too, to the movcment toward a truely functional community theatre.
This calls for a building that can fulfil a social need rather than
create onc. On practical basis this means good acoustics; good sight
lines; comfortable seating for all users; pleasantly lighted and well
ventilated public spaces fcr the audience; a well planned functioning
stage and back-stage space: with adequate performance conditions,

These requirements are¢ based on the fact that a comfortable audience is
a more receptive audience, and the more receptive an audience, the
better its appreciation of whatever presentation is being offered.

When designing a multi-use place for assemblies the designer must
first resclve to describe &s completely as possible and in advance of
design, a programme that strikes a responsible balance between the
community's capacity and needs in regards to initial cost, use factor,

and available talent.
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A community theatre building must be soundly built and as economical to
maintain and operate as porsible.

Experience has shown that @ well designed and efficiently operated mul-
ti-use building demonstrably offsets other more serious disadvantéges
where the community is concerned simply because of increased use factor
and consequent ability to yield revenue.

It is to be borne in mind that a poor attempt at design of a multi-use
building results in a structure that performs no one function adequately
and is of little use to anyone. 1It-goes further to discredit the whole
concept of muti-use community theatre design.

Thus one could say or the vhole, that multi-use community buildings such
as theatres. Auditoriums, frenas etc should reflect a realistic response
to the needs of the cumaunity concerned. In which case such theatres or
Auditoriums apart from serving the performances for which they were
specifically designed (if zny,) should also meet other programme require-
ments of community assemblies. More so if there isn't an alternative

venue for such assemblies. 35



II.4; ASSEMBLY PROCESSES.

An examination of assemblies on the basis of their constituent forms
reveals that there are basically two process forms - "action"™ or "non-

action".

Action calls for "reaction and similarly non-action is synonimous with
"non-reaction",

Assemblies principally involve action and reation processes, while
non-reaction may be considered as a catalyst to the main process.

Two main stimulus-reaction processes can be identified in an assembly,
They are the nitegral process of "Talking and hearing” and the
collateral process of "showing and seeing”.

Every verbal composition has a tint of the personality concerned to such
an extent that nc two people ever communicate verbally any one action
with the same meanings. It logically follows that for any accurate
communication, verbal processes must be substantiated with visual ones.

Assemblies centre around the impartation of ideas knowledge, information
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etc. onto a congregation, ccnsequently for effectiveness of purpose the
principal action of "Talking and hearing" must be substantiated with
"showing and seeing".

The glaring conclusion that can be made is that in designing a place for
assemblies, the architecture of the place should give physical inter-
pretations to these two stirulus - response processes which have been

briefly described above.
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I1.5; ECONOMICS.

Threatres are not physical necessities, like housing, hospitals, or
schools and as such when they are built it is by an act of faith. Faith
that they will contribute to the quality of living in the community
concerned, as they offer various degrees of participation in a creative
process, from the appreciation of a professional performance to partici-
pation in an amateur one.

On: one platform they provide a leisure activity which compate
favourably with other forms of entertainment, while an another it is
the opportunity they give people to excercise various creative talents
which has raised them to their level on the social ladder

In the past, social and economic factors made it possible for the
theatre through its programmes, to pay for itself out of charges for
admission.

Today, in an era when television has taken over as the mass form of
entertainment, it takes theatres a much longer period to pay for them-

selves. This has to a larce extent underminned the interest of private
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enterpreneurs in such granciose projects as theatres. Theatres are likely
to be initiated by enthusiasts whose ideas and methods differ widely.,
History would suggest, that the majority of outstanding theatres prcviding
the milestone of theatrical development were designed to house the pro-
ductions of a man who kna2w exactly what he wished to do with his theatre.
These men had one theatrical aim in view and their buildings were
appropriate to their respective production style,
Today, in a quest for flaxibility the story is different as the requirg—
ment is for a building capable of providing for the variety of uses that
a number of annonymous producers may wish to make of it and which will
not be out-dated from thz ideas of one inspired individual.

The prospects for investment of capital for private gain in the
building of new theatres might not be very attractive as almost any other

investment would produce a better return.

Relative to a University community one can say that there is considerable
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dividend on investment in a theatre complex. It has already been pointed
out in a preceeding portion of this writing, that such facilities add

to the quality of life, in addition it may fairly be said they make the
areca they serve more attractive to other undertakings and obviously do

much to attract tourist trade.
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II.5:1, SOURCES OF INCOME:

At the completion and opening of the theatre. building the continuous
sources of revenue can be classified as follows:
(i) Sources direct from the activities of the complex:

- box office reciepts

- sale of snacks ¢nd profits from bar/restaurant

- film and television rights.

- hiring out of costumes to outside groups.

- sale of programmnes and the subsequent advertising in them by
outside enterprenuers.

(ii) Indirect sources connected with the theatre complex:

-~ for example if the theatre is part of a larger building com-
plex which may include shops and offices, the revenue from
these may ke collected by the theatre.

(1iii) Revenue from sources outside the theatre:
- This may include grants from local authorities eg. local

government councils, charities, Arts Councils etc.
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PART III.

DESIGN CONSIDERATIONS

IIT.1; Acoystics, Communication, Speech.
I1I1.2: Vision and Seating Geometry.
IIT.3; Lighting Design.

III.4; Ventilation services.

II1.5; Circulation.
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IIX.1 ACOUSTICS, COMMUNICATION, SEEECH.

One phenomenon common to Acocustics, communication and speech is sound.
Sound has been described as a sensation produced in the ear as a result of
fluctuations in air pressure. These fluctuations result in a wave motion which
is established by a process of rarefaction and compression of air molecules
away and from the source of sound.

The wave motion can be described Lty the equation v = w x f
where

v = velocity

w = wavelength
and f = frequencye.

Audibility range of sound is from 30 cycles/sec (C/S) to 20,000 C/S, with
corresponding wavelengths of 11,278 to 12.7mm.

In a quiet surrounding the intelligibility of speech is high which means sound
signals can be well percieved. Intelligibility however, decreases with increase

in noise level within the surrounding until, such a level that the speech is
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masked by noise. Malking could be difficult to predict, though a general obser-
vation has been made i.e., sounds of similar frequencies are more apt to masking
which implies that two similar frequency noises will mask a high frequency noise
more than the latter will the former.

Sound wave incident on a surface may be reflected, absorbed or diffracted.
when sound is reflected from 3 surface the angle of reflection is always equal
to the angle of incidence, this situation is typical of hard surfaces.

Soft porous materials cause ¢ decrease in energy of sound waves on incidence,
part of the wave is then abscrbed and converted to heat energy within the
material.

Some objects can effectively Lar the way to a sound wave, though this depends
very much on the dimensions of such objects and the wavelength of the sound,
sounds of higher wavelengths tnan the largest dimensions of an cbject get
diffracted round such objects.

In an enclosed space whenever sound waves are incident on the boundary sur-

faces, part of the energy is absorbed and the remainder is reflected.
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The reflected sound wave undergoes the same process of absorption and reflection,
the process continues until the sound gradually fades into silence provided no
fresh sound signal was introduced during the whole process.
The time it takes for the sound to "die away" depends on two factors -

(a) how much abserption occurs.

(b) frequency of absorption.
Since absorption depends on the material in question, factor (a) must be
discovered from the product of the area of material and its absorption efficiency.
Factor (b) will depend on the size or volume of the enclosed space. Since sound
waves travel at a given speed or velocity, a large volume implies that the
waves will come in contact with the surfaces of the enclosure less often and
consequently the higher will be the decay time technically known as reverbera-
tion time (RT).
The reverberation time (RT) is given by the equation

n

where V = volume of enclosure (m3)
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A = total absorption ( = b>um of areas times respective absorption
coefficients)

If a sound of given energy is introduced into an enclosed space, the loudness
is greater than it will be in open air. This is due to the continuous process
of non--perfect absorption and reflection of the sound wave. One can therefore,
infer that reflection contributes the additional value known as "reverberant
sound"” which reinforces the "direct sound”.

In a space, sound dies away inversely with distance due to absorption
by the medium. Hence sound from a source at one point does not travel

indefinitely, after a particular distance from the source it becomes inaudible.
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ITI1:1.2 SPEECH AND ROOM ACOUST.CS.

Speech consists of various combinations of vowels and consonants,
Consonants are high frequency sound components which socund give speech definition.
Requirements of a building designed for speech or music are:

(i) absolute minimum of ambient or background noise

(ii) reverberation though necessary to define the liveliness of a building
should not exceed a given limit (1.0. Sec. for speech) otherwise,
intelligibility suffers as the sound of each syllable is obscured by the
still present reverberation of previous syllables.
The requirements of a large room for speech are as follows:

(i) The direct sound should be uniformly strong everywhere in the room

This sounc however, weakens with distance from the source, consejuently,

the average distance between the listeners and the source shoulc not be

too large.
(1i) the direct sound should not be obstructed

- This implies there shouldn't be columns or other obstructions in the
47.



path of the direct sound, similarly, one listener should not obstruct
another in the path of direct sound. This calls for raking of the

floor of the room, or where this is not convenient, staggered arrangement

of seats.

(iii) If rooms are plannec only for useful reflections all surfaces can be made
reflective, echoes should be avoided. In this respect the only absor-
bing surfaces in the room to take care of reverberation will be the
seats and the listeners.

Attempts should be madz about the seats such that when they are not
occupied and when they are fully occupied their absorption values

remain the same.

(iv) Owing to the directicnal characteristics of sound, no listener should
fall outside an angle of 140° subtended at the source. This forms
the actors are of command.

(v) The early reflected sound from side walls contribute a sense of
envelopement which is characteristic of halls with the best acoustics.

It is important that this sound arrives not later than 0.3 secs after
48.



(vi)

(vii)

the direct sound. The angle of arrival relative to the direct sound
should be as large as possilkle, which suggests that fan-shaped hall are
not very functional in this respect, whilst a reverse splay shape is
particularly good.

The volume of the room should be determined to give the optimum
reverberation time. The recommended volume is 2.83m3 per seat.
Reverberation time in a room or hall for multiple activities should
have a value of 1.0 second (for speech) but variable up to 1.6 seconds
(for concerts). The variation can be achieved through the use of

variable absorbents, acoustic clouds, or assisted resonance.
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III.1:3 ACOUSTICAL DEFECTS.

(2) Echoes:
Reflections off large plane surfaces risk being heard as
discrete delayed repititions of the direct sound. This
delayed repitions are called echoes.
Back walls are the surfaces most likely to cause very
audible echo. This defect can be eliminated by making the
back walls sound diffusing or by careful re-orientation of
their surfaces,

(2) Flutter Echces:
If a sound is made between two parallel surfaces, the
regular reflecticns between them are heard as a mctallic
ring. This defect is known as flutter echo.
Flutter echoes can be eliminated by applying absorbents to
the surfaces concerned, or by avoiding a situation where a speaker
speaker is positioned between two parallel surfaces. It is

highly recommended that no two surfaces or planes in a
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theatre or auditorium should be parallel.

I1I.1:4 ELECTRO-ACOUSTIC AIDS.

Sound does not travel indefinitely over long distances, it gradua-
1ly dies away with increase in distance from the source, due to
attenuation in mediz, To propagate sound uniformly to all parts of a
hall or room electro-acoustic aids can be employed,

Two basic types are scund only systems, (common to theatres and halls
for speeches) sound with picture system common to conference centres
(1) Sound-only-systems

- microphone-loudspeaker system

- wireless sets

- intercommunication sets such as telephones.

(2) Sound-with-pictupe systems

- television

- motion picture

- close circuit television
51.



Microphone loudspeaker system is the system most frequently used in places of
assembly. The system usually consists of a ring of microphones arranged sound
the stage or the speakers stand, these microphones pick up sound signals and
relay them to an amplification system which amplifies the sound, and feeds it
back into the room space through loudspeakers placed in suitable positions

in the rcom. The loudspeakers form'secondary sound sources” which reinforce
the direct sound and thereby enhance good room acoustics,

One theory of room acousti:s attempts to establish that sound moves in
phases. If we adopt this theory , and imagine that twe sounds originate

from two or more sources and ar : heard by an auditor equidistant from the
sources, it is quite possible that the sounds will be out of phase when
percieved by the auditor, which means he will be able to identify the two
sounds. The directional senses of man are very strong in the horizontal
plane and rather weak in the vertical plane. This suggests that distributiocn
of speakers in thisplane should be carefully studied, before a decision is

taken. It is however, adviseable that loudspeakers be positioned over the

sowrce and on the centre line of the house unless a multidirectional system
is intended. 52.



EFFECTS OF PLAN SHAPES ON ACOUSTIC.

The plan shape adopted for a place of assembly depends on priorities rela-
tive to acoustical and functiunal requirements.
Certain basic types, however, appear to have evolved over the years. Their
acoustical advantage/disadvantag2 are outlined below:
(a) Rectangular Shapee.

— This has a high degree of uriformity and a good balance of early and
late reflections. It is however, liable to flutter echoes and will
only be good for opera presentations.

(b) Fan Shape.

- Will accomodate the maximum number of people in a given angle for =z
specified maximum source receiver distance.

It is good for economy and jrovides an intimate setting with a high
degree of flexibility for a wide range of productions,

Its limitation is the inherent character of the side wall not affording
early lateral reflections. Such hall develop non-=uniform acoustics,
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with poor conditions in the centre of seating.

(c) Horse Shoe Shape.
- This type is adaptable to ccntemporary drama forms, or small cast.. The
shape affords the audience partial encirclement of the stage and as such

speaker audience distance its minimal. 1Its concave surfaces tend to cause
focusing of sound in some areas.

(d) Circular Shape.

In this typ> there is a complete absence of lateral reflections, the

shape enhances high intimacy between actor and audience.
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I1I,2; VISION AND SEATING GECMETRY.

Every performed art is a performer-audience shared experience
which depends entirely upon the sensations of seeing and hearing.
Physiologically the receptors of both systems (seeing and hearing)
are responsive to sepurate net-work of nerves that connect to the brain.
Consideration of these is beyond the concern of this dissertation,
what is of importance are the quantitative parameters within the
restricted environment of a theatre essential for maximum excitation
of the sensors for each system. Both systems in the normal human
being have sensors in pairs (right and left) thereby providing
binocular vision and stereophonic sensation of sound. When physically
considered these two systems constitute the separate studies of optics
and acoustics which share common properties of reflection, refraction,
diffraction and absorption, a precise understanding of which, within
the operative ambient environment of performer and audience provided

by a building or other structure, is the basis of theatre design.
3



—_

Ly

Taen

|
Fot
s

W o




é
B

'

-

A2




T




III,2:1;

Sight Lines:-

A sight line is defined as the path of vision from the position of

a spectator in an auditcrium (usually seated) to the performer or

performance space.

(a) A good sight linc if one in which there are noc obstructions to

(b)

(c)

vision and angular displacements (vertical and horizontal) of the
eyes, and head falls within the criteria for comfort. See fig. III.
2A.

A vertical sight lire is defined as the angular path of vision

in the verticai plane over or under impediments, if any, between

a sight point and tte performance area, This is usually concerned
with heads of intervening spectators as illustrated in figs III.2B.
or building restrictions such as balcony rail, underbalcony
structure dtc. -

B
A horizontal signht line is defined as the angle of vision in the

horizontal plane between or around intervening obstructions,
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(if any) between a sight point and the performance area. These
are usually the heads of spectators in the row or rows immediately
in front. See fiyg III.Z2c.

Visual Limits:

There is a linit to the distance at which a performer can project
his perfermance and hold the attention of his audience. This limit
is a function of the performer's skill, the eyesight and acuteness
of hearing of the audience.

In a theatrical entertainment which has as its chief visual compo-
nent, human actor:s, eg. live shows, the extent to which performers
must be seen to satisfy audience varies;

(i) in drama presentations, details of make up, facial expression
and small gesture are important. This holds true for intimate
revue and cabaret as well.

The acceptec maximum distance from the farthest seat to the
geometrical centre of an open stage or to the setting line

of a proscenium stage is 20m.
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(ii)

(iii)

in musical concer , only broad gesture by single individuals
is important. Th also applies to comedy presentations and
dance. Hence, tI accepted maximum distance as explained above
can be increised - 30m.

in pageant proser. ition, gesture by individuals is unimpor-
tant, and movemen : of performer from place to place is of

little significance.

Depth of the house:

Many formulas hav2 been used to determine the relationship between

(i)

depth of the house, vidth of the house and width of the stage. Such
formulas were empirically derived on the basis of existing theatres
with little consideration as to how functional such theatres really
are, consequently these formulas are not universally applied.
Practically there are only two significant considerations in plann-

ing the depth of the house. These are

Visual acuity

- details of actors make up, and facial expression are not

plainly recognizable at distances of more than 20m from the
stage. 61



(ii) Capacity
~,this is a function of optimum seeing requirements thus,
it can be seen that sight lines determine proscenium splay
(i.e. width cf stage opening) and house width, while
visibility limits determine capacity and consequently,

house depth.
I1X1.2:2, Seating Geometry:

The fact of theatre seating derives from the obvious: the human
body is more comfortable, the mind is more receptive, and sensitivity
to optical and aural stimuli is improved for extended periods of time
if the body remains relaxed and quiescent in a position halfway
between erect and prone.

Studies in Educational psychology conclusively show that when a person
is seated, concentration is maximized as physical discomfort due to

muscular and nervous fatigue are minimized.
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Modern Auditorium seating geometry in plan is virtually infinite in
variation and combinations. The four basic seating geometries in plan
are:

(i) Rectilinear

(ii) Curvilinear

(iii) Single herring bone

(iv) Double herring bone
These are applied ¢t will by Architects and Designers to all forms of
theatre/auditorium. See fig III. 2D.

Legal requirem3:n:s are well documented relative to seating, the
basic consideration is safety of users. In the event of panic or
emergency, the theatre space should be evacuated within the stipulated
interval of time.

The legal requirements govern such factors as seat sizes, spacing

and arrangement and distances from circulation aisles.

The functional requirements are that seats must accomodate people,

comfortably and conveniently for the purpose of seeing and hearinge.
63.

— - P - - SRS






L=

III.3, LIGHTING.

T
e >

The need for adequate lighting in any space, can never be over
emphasized.
General principles and methods of lighting places of atsembly-Theatres,
Assembly Hall, Conferencze centres etc. are outlined in the following
text.
Principles of 1lighting:

The underlying principles for good lighting fall into two categories.
(1) Practical lighting for vision.

(2) :.ighting for aesthzatics,
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II1.3:1 PRACTICAL LIGHTING FOR VILION.

This involves lighting as a basic requirement for visual percep-
tion of different activities.
In considering the Theatre/Auditorium, several activities have to be
identified, these catejorise lighting into the following types:
~ general uniform intensity lighting
- stage lighting.
- Lighting for closc range activities such as readinge.
- Aisle lighting.
- sign lighting.
One inference that can be drawn is that, lighting is either general or
localised. General lighting more often than not, 1s necessary if only
for personal orientation.
Type of lighting employed is necessitated by the degree and nature of
details sought from the object to be viewed, this is synonymous with

the type of activity to be performed on the object. On this basis,

work can be categorised as follows:
66.



(i) Teloramic work
- any work involving perception of objects at distances of two metres
and beyond.
(ii) Mesoramic work
- any work involving perception of objects within the range of 30cm
to 2m.
(11i) Ancoramic work
- any work involvinc perception of objects at a distance less than
2cm,
One might therefore de¢duce that, whatever type of lighting is required
is a matter of detailfs and distances sought.
The principles of lignting relative to a Theatre centre around:
(a) Ease of performence
- which is a measure of details sought for perception
(b) comfort
(c) safety

(d) economy.
67.



111.3:2, LIGHTING FOR DECORATION.

Decorative lighting is that which is primarily intended to reveal or

theighten values of spaces, forms or shapes. General practical
lighting may also be decorative anyway.
In decorative lightinj, the quality of light is important, quality, in
terms of colour composition and intensity. Objects could loose their
character, colour ancd so on under different lights. Experiences under
mercury or sodium lignts are good examples.

Different operations can be graded in respect of the colour
factors on the basis that the visual tasks associated with them invo-
lve:

(i) very good colour sensitivity and appreciation of subtle
differences of hue
(ii) ordinary cclour sensitivity and appreciation of fair colour
contrasts
(iii) indefferent colour sensitivity

Generally mo activity in the Theatre will require such qualities as
68.



in (i), qualities under (i1) are necessary as they influence activities
such as film shows, and exhibitions.

It can therefore be said that the design of a Theatre/Auditorium
relative to lighting and appreciation of colour should be done in such

a way that the intend2d colours, textures are not lost, but add to the

dramatic experiences of the spacese.
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I11.3:3, VISUAL ACUITY AND CONTRAST. .

It is possible to express in numerical terms the amount of
illumination which is necessary on a visual task in order to permit
detail of a given apparent size to be seen with a given certair.y.
The numerical measure of the firest critical detail which can be seen
is usually expressed in terms of what is known as “visual acuity".
Visual acuity is defined as the ratio of the size of the detail
to the distance from the eye. Honce. i’ is a measure of the angle
subtended by the detail at the eye.

It has been establish:d that there is a clear numerical relation--

ship between the magnitude of this angular subtense of detail, and the
illumination on the detail. The higher the level of illumination, the
smaller the detail which can be seen with certainty.

Tt has also been established that the amount of I.ght falliing upon a
visual task also governs the least differences in brightness between
adjacent areas in the task which can be detected by the vye. Thus,

the eye can see finer shades of brightness difference, or contrast, the
70.



greater the amount of illumination falling on the task,
The sense of colour is also enhanced by the lighting level, smaller
differences of lightness or colourfulness of the same huc and smaller
differences of huc also, can be seen the higher the level of
{1lumination. It rPecomes obvious that seeing is aided by higher levels
of lighting in a threefold manner, viz;
(a) finer detail can be seen
(b) smaller differenca2s of brightness or contrast can be recognised
(¢) ecclour can be distinguished with greater certainty. It thercfore

follows, that it is possible to analyse any given visual task in

terms of,

(i) critical detail

(i1i) critical brightness contrast

(1ii) critical colour difference

and with the aid of the relationships between these factors and
j1lumination level, the amount of light can be predicted which is

necessary to ensure adeguate vision for any visual task in the Theatre,

stage or public areasc. 71.



II1I.3:4, GLARE AND DISCOMFORT.

The human eye cannot tolerate excess of light. While inadequate
light leads to "eye strain", discomfort and distress, too much light
leads to glare and dazzle and consequently discomfort of a different
kind.

The lighting designer is therefore campelled to steer a middle course

between lighting which is inaedequate for its purpose, and lighting

which taxes the adaptation machanism beyond its confortable limits.

Generally there are two aspects of glare which a designer has to be

careful about, in interior lighting design:

- (1) glare which arises due to harsh contrast between juxtaposed
areas,

and
(2) glare which arises because areas are of such an excessive bri-

ghtness that the visual mechanism becomes saturated.
It is very necessary to avoid glare occuring in a Theatre/Auditorium

because of the discomfort it causes although it is very unlikely that

glare in a building causes direct disability.
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III.

S, THEATRE/AUDITORIUM LIGHTING.

The theatre is primerily a performing arts centre. Performing
arts centres require not only general lighting, but general practical
lighting in addition, tc aid in the conveyance of ideas through the
actions on the stage.

Once the general level of illumination has been established as
cutlined by the foregyoing principles, attention can k= focused on the
provision of lighting to achieve dramati~ or decorative effec*s. Such
lights have defined areas of coverage, and designs should carefully
avoid their spillin3j over.

All lights in the Theatre except those in work spaces below or

above the stage are controlled from a central control room which is
best situated behind che audience facing on the house and placed in
such a way that the.e is an unobstructed view of the acting areas from
this room.

The room houses the lighting console with ad guate allowances for an
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operator or operators. Design standards recommend an area of 3,0m

(width) by 2.4m (depth) for the control room which should meet the

following requirements as well:

(1)-localised lighting for operation of the lighting console

(2)-position of room should be near the sound control room but
insulated from it

(3)=-should be separatz from the projection booth but close to it.

(4)-silent, dust-free, thermostatically controlled ventilation is
always necessarye.

In addition to tf: fore mentioned types of lighting emergency
lighting is also verv necessary in theatres. This calls for the
provision of a battery room in addition to the mains supply unit.
The light fixtures all over the complex should be switchable automati-
cally to the direct current supply.

It is noteworthy that stage lighting is & specialised aspect of

Engineeringe.
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LEVELS OF ILLUMINATION FOR DIFFERENT SPACES:

SPACE ILLUMINATION LEVEL

(Lux)

1. Offices 400

2. Conference suites 600

3. Auditoriums and Foyers 100
4. Exhibition Ealls

- general 200

- objects 600

5. Lounges 100

6« Dining i.ooms 100
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I1I.4, VENTILATION SERVICES.

In some buildings, windows or means for natural wventilation cannot be
provided in order to avoid environmental pollution, such buildings
include Theatres and luditoriums.
Ventilation is very essential in any space for human habitation, since
natural ventilation is not exactly convindlent in Theatres, Mechanical means
are adopted which involve mechanical movement of air about a space:
Mechanical ventilation involves, the following process:
(i) propelling or moving air
(ii) filtering
(1ii) washing
(iv) humidification and dehumidification
(v) cooling
(vi) heating and re-heating
The one system that handles all these processes is called an air handling

plant", air conditioning is the installation only when humidification is

involved.
76.



Certain criteria dictate ventilation:
(1) Air movement
- a feeling of air moving around ones body ensures comfort. A
speed of 0.1-0.32m/s is considered reasonable in Theatres and
offices.
(1) Smoking + body odour
(iii) Fumes, and smell
(iv) Bacteria
- in spaces where an appreciable number of people gather, air-
borne bacteria is transmitted easily. Adequate ventilation
reduces the possibility of transmission.
(v) Relative humidity,
- if this is between 30% - 70% it is considered acceptable depen-
ding on the temperature. Very high or low value of humidity
induce discomfort.

(vi) Excess heat.
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One noteworthy fact is that, the body gives out heat continuously, thus
when a number of people are gathered in a space there is bound to be

heat build ups which will cause discomfort if not reduced to a minimum

through preper ventilation. The extent to which the body gives out

heat depends very much »n the measurable external conditions namely:

(i) relative humidity
(ii) air velocity
(iii) dry bulb temperature
(iv) mean radiant tenperature
Conditions (i) and (ii) are physical variables under direct control of
an air-conditioning plant, (iii) is a consequence of the method of

air distribution adopted, while (iv) cannot be manipulated by air-

conditioning.
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Recommended minimum rates cf fresh-air supply to buildings for human
habitation:

TYPE OF BUILDING RECOMMENDED MINIMUM RATES
OF FRESH-AIR SUPPLY TC BUI-~
LDING.

1, Assembly halls 28m3 per hour per person

2. Canteens 28m3 per hour per person

3. Kitchens 56m3 per hour per person

4. Places of enter- 3

tainment 28m~ per hour per person
5. Restaurants 28m3 per hour per person

6« Factories & WOrkshopq

Work rooms 22.6m3 per hour per person
Lavatories 2 air changes per hour

7. Corridors & d.Cs 2 air changes per hour

8. Cloak rooms 3 air changes per hour
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III.4:1, VENTILATION DESIGN CRITERIA.

Theatres/Auditoriums require an air supply of 28m3 per person per
noure.
If the air is cool and clean, it may consist of 75% of fresh air and
289 of re-circulated air.
T¢ the air is fully conditioned with a humidity of not more than 55%,
the supply may be half fresh and half re-circulated air.
78% of the air should Dbe extracted mechanically with a proportion
being taken out through the stage.
The air installation in a Theatre/Auditorium may be of the three
types:
(i) an exhaust system.
— this invclv:s removing the used air to allow fresh air find
its way in, through grilles and openings.
(ii) a plenum system,
- this supplies fresh air into the Auditorium space and forces

out used air through grilles and other cutlets.
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W

(iii) the balance systenm,

- this involves simultaneous supply and removal of air, it is
the most efficient and most expensive of the three systems

outlined.

Two methods of air -~ concitioning possible in a Theatre/Auditorium

are:

(a)

(b)

a system where infut is at a2 low level and extraction is
placed at a high Jevel.

A system which reinforces natural circulation.

The reverse systen, where input is at a high level and

extraction is at ¢ lower level.

Because the air in the Theatre/Auditorium is warmer than the incoming

air,

the latter will be felt as drought.

On the strength of this nethod (b) proves to be the more appropriate

of the above mentioned me thods of air-conditioning.
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S
III.5: CIRCULATION.

:

' Therc are no strict laws governing circulation pftterns in a’

)

theatre or amphitheatre. What is important is that circulation b ked

ou‘ in such a way that a new pai;ron can pick his way to places of .:ln cerest
within the complex without loosing his bearings or sense of direciio .

In addition to a well worked out circulation pattern, the use of we
labellcd signs enhancers ease of circulation.
It is esoteric knowledge that amongst any audience there are bound|teo

‘

be some pecople who are visiting the building for the first time a some
others who may not be quite familiar with it. Now or then, 1n‘rhé event
of a panic or emergency the building must be evacuated in minimumftime,

*  and the ease with which this is done depends on the clearity of the
circulation pattern and the adequacy of the escape routes.
It .13 highly essential that escape routes - panic exits, and fire outlets
be designed in strict conformity Qith standards stipulated in the buil-
diﬁt Regulations of tre area concerned.

These regulations are also well documentgd and are available on request.
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PART IV.

THE DESIGN SOLUTION

Iv.1:
IV.2:
IvV.3:

IV.4:

Site Analysis.
The developed brief.
Design concept and schedule of accomodation.

Construction Planning and Materials.
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IV. 1:

SITE ANALYSIS:

IV.1:1, Location Criteria:

To locate an assembly facility within a University campus is one
factor, it is a different factor altogether to site it in a suitable
area within the campus.

The siting of such a facility has to be based broadly on the following:
(i) accessibility to users
(ii) cost and size of site
(iii) design implications of site
(iv) service accesses
(v) micro-climate on site

Ac2ss, cost and design implications of site are concerns which are
primary to the siting of University Assembly facility. This is because
the facility as a rev:inue generating organ has to sell its services
which are in no way essential.

Consequently, it is important that the facility be designed to advertise
itself to compel buyars to seek its services and the experiences gained

therein should be a living memory to those who have had the opportunity

of a visit.

The proper siting of a facility such as this, goes a long way to determine
its success or failure. It is advisable that a University assembly
facility should, whecre possible be centrally located within the circle

of possible users on a site which is easily accessible to them.
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IV.1:2, The Site.

A site which falls within the University administration core was
chosen for the project.

It lies between the University senate and administration building,
the University new Borkshcp, the assembly hall/convocation piazza.

In accordance with locaticn criteria (part IV.1:1), this particular
site was chesen amoncst others because it would facilitate the
integration of the assembly complex into the central administration
core of the Institution. This is in conformity with traditional
standards of academic planning concepts.

The site, part of which hcuses the existing University convocation
piazza is relatively flat and buildable.

Though the site does not fzall within the geometric centre of the
campus (as can be seen frcm the principles of campus structure
diagram), direct connecticns (vehicular and pedestrian) exist on the
ground level between the site and other areas of the University.

From outside, the site is easily accessible from the three University
gates or entrances.

}
There is adeguate parxing facilities around the site, these are the
parking areas which serve existing buildings in the immediate vicinity
of the site, eg. senate and administration building, University Book-
shop etc.
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Main Campus Plan 1974

A macrosije (Lecagien)
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IV.2; THE DEVELOPED; BRIEF. 4 »

The developed brief called for a facility in the central admini-
stration corilof the University, to complementethe convocation square/
assembly halMand remedy the community deficiency in adequate facilities
for performin§ arts and choral music, etc. In developing the brief, the
University development office and the Drama School were consulted as
stakeholders and potential”users. * 9

<

Analysis of rgsults of consultation reflected a wide ranga of demands
which were in.conflict with one another and some in conflict with the
basic provisians of a nroper Theatre.

Researchers have established that every medium in the dramatic and
musical arts cries fcr a specific scale for the performing area and

the audience, for example with the spoken word in drama, sense of
intimacy is edsential botl visually and aurally but, when music and
singing from a musical comedy are added, the scale of an auditorium will
increase appreciablye. 4

't
The consultations wikth the University Development Office and the Drama
School revealed that live performances (drama and musical concerts),
cinema, public¥political aag religious conventions, exhibitions, lectures
and the annual University tr lafion and Convocation are the main
activities to be accomodated. > 3 . -

IV,2:1. The design problem.
The design problems in this particular case were:

(i)-to reconéile these multipurpose reguirements within a building
which should be flexible enough for desired adaptation.

(ii)-to resolve the conflicting acoustic requirements of music and
speech.”
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(iii) - ¢o

[

<
develop a structure which inspite of its flexibility would

relate properly to the University environment and its inhabitants.

IV.2:2; Design Proposals.

In satisfying the diverse needs of the University Community it was
the designer's intention to create spaces and atmospheres for all kinds
of cultural worships and activities.

“he following proposals were therefore made:

(1) -

(ii) -

(iii)

(iv) -

(v) -

(vi) =~

the acoustic performance of the auditorium should provide
a nalural severberation time suitable for speech, and an
extended reverberation time suitable for music and choral
works.

the capacity of the auditorium be restricted to 1,800 seats
M keeping within optimum visual and acoustic limits.

a drum revolve stage be incorporated in the stage proper of
the auditorium. This in addition to other sophisticated
stage machinery will heighten the flexibility of presenta-
tions on stage.

a -moveable cyclorama be provided on stage, to allow stage
depth increase or decrease as required.

The auditorium should be insulated against external noise
owing to its proximity to the amphitheatre and piazzas and
because the site lies under the flight path of aircrafts
on test flights, from the civil aviation training crntre,

Zaria.

the capacity of the amphitheatre be restricted to 2,500 in
proportion to the scale of the auditorium.
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(vii) - other portions of the site not buildable or undeveloped, be
developed and cultivated into piazzas (open courts) with
onamental fountains and evergreen park areas in a compliment-

ary manner that identifies different land uses, and forms the
compositional backbone of the assembly complex.

These proposals it is hoped will give birth to a multi-purpose
arena offering facilities for a wide spectrum of events including

outdoor relaxation. The proposals are graphically illustrated in
vol.II. of this thesis.
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IV.3:

DESIGN CONCEPT AND SCHJDULE OF ACCOMODATION.

The theatre which is located to close partially the vista from the
main gate has been design to accomodate 1,800 patrons; approximately
22.5% of the overall student population on the main compus.

While the Amphitheatre is designed to accomodate 2,500 patrons, 31% of
the student population.

The auditorium design is based on a steeply banked semi-circular, Greco-
Roman three sided seating arrangement surrounding an open thrust stage
with a drum revolve.

The amphitheatre design is based on a mildly raked 50° encirclement
seating arrangement with such facilities as snack bars, and toilets
under the upper tiers which accomodates the projector room and other
servant spaces.

Both the theatre and an>hitheatre share common back stage facilities,
and storage spaces for jurely economic reasons.

The Theatre and Amphitheatre are located and planned to meet the practi-
cal and cultural neeus of the University Community.

Performance in the Theatre is considered a social occasion and dramatic
entertainment and as such spacious lobbies and foyers are arranged on
all levels of the building to show off groups of people and their
attires see vol II. of Thesis. This also stems from the fact that one
of the characteristics of a visit to a place of live entertainment is a
sense of occasion.

Landscaped courts with ornemental fountains and pools are prominently
placed in the layout. These together with the open parks create a
conducive microclimate and a cool restive atmosphere in the immediate
vicinity of the complex. 91.



Due to the proximity of existing parking facilities which are used by
adjoining buildings and which are free in the evenings and nights when the
amphitheatre and theatre will mostly be used, no extensive parking area
has been provided in the vicinity of the complex, except a small one off
the service route for important guests during special events and possibly
theatre officials and stage crew. Otherwise, the whole site is vehicular
traffic fr=e. This gives patrons and guests apportunity to lounge in

the parks and piazzas and cppreciate the work of nature on their way to the
theatre building wherein trey'll definitely marvel at the creative ability
of the designer. In addition, person to person contact is ensured by this
arrangement both before anc after a performance.
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Schedule of Accomodation:

(1) Theatre:
(a) Public areas,
-— Foyers and 10bb1950---o.--a-.-ooo..........
~ Restaurant/Coffe bar....ccccsccssccsccccnese

i Toilets..-...--...----..-----.--..-........

(b) Auditorium,

—— Seating capacity.-..ta..tl..a-o.----0.-....

= NGHDBE OF Tial8i s ccovssiing s s id s asmssdnnss

- Area of auditorium..................---.-..

-— Area of working EtaQE......-.---.........--

- total stage area including property rooms and
AUCLI1IArY ACCOMOCALIONccovrnsassasavrcsnase

- yolume Of auditoriuMiicsincissssnicosssnenes

~ Stage helghticcesacscnscsvccsasnscsonsssses

(2) Amphitheatre:

-— 3eating Capacity.........--...----..-.....-
- Number of tiers.....-................--....
- Area of amphitheatre...........--...-......
- Area of working stag@ecccccccccscccccccsncnse
- Area of sanitary convenienceS...ccecsscssses
- Overall Area of Technical Services Unite..e.

(3) Theatre Technical:

- Projector FOOMe s s eoocssscessssmsssnsnsnsanns

- Light Control ROCMecscccosvsssssscsscsssssse

- Sound Control ROCMecceccvesssnsssccsssascses

- Air Handling Planteecsccenssssssssansescscssnese

~ Battery/Generator ROOM..ccccecescscssccccoe
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IV.4;

CONSTRUCTION PLANNING.

The programme of activities within a Theatre is on a complex scale,
so much so that it is almcst impossible to phase the construction
without the Theatre provicing only maginal services which is neither
in the interest of the stckeholders nor the management.

Hence, it is advisable thet construction planning for the Theatre should
anticipate a once - and- for all process.

Relative to the University place for assemblies, the theatre is designed
as a unit to be constructed in one phase and similarly the amphitheatre
is designed as one unit tc be built in one phase.

However, the complex of Treatre and Amphitheatre does not necessarily
have to be built in a single phase.

MATERIALS:

The structural ma2terials used are reinforced concrete and steel,
for floors, walls and roof, in accordance with Engineering requirements
of Theatres and amplitheatres,
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