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ABSTRACT

The wind of change is blowing accross the gl obe

in all spheres of human disciplines. This change
is towards increasing demand for confort. Hence, the
University library which is the heart of the process of

education nust not bo loft out in this increasing
conci ousness for confort.

This thesis is therefore, centered principally,
around the confort needs of readers within the prevail -
ing climatic conditions of the site.

The first chapter proposes and defines the problem
This chapter also unfolds the research instrument used.

Chapter two | ooks at historical devel opments of
library architecture and operational requirements of the
l'i brary. The third chapter exam nes sone existing

libraries with particular enmphasis on confort |evels.

Chapter four, which is the research chapter, analysis
confort paraneters with a view to ascertaining basic problem
and sol utions. The result of this study is to guide the
aut hor towards making a successful design proposal

Chapter five examned the project site critically
to know the prevailing conditions. Chapter six which is
the design proposal, reports the application of the
principles studied in previous chapters.

Chapter seven concludes the research with recomend-
ati ons. What is hoped is that, the research work woul d

be useful to students, scholars and the society at |arge.
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CHAPTER ONE

I NTRODUCTTON

That educaltlon stlmulates human development colburally,
politically, soclally,; economically and lntellectually calls
for serlious conslideration and concern. If any natlion muas!
move forward then, the vartous organs and institublon:
responsible for educating her people such as the home, the

school and the soclety must be well organlsed and equlpped
with the basic instruments of performance. The University
library, a bilbllographical nerve centre of the Unlversity,
1s not only an essentlal instrument of formal and informal

education but also an area of Lhe curriculum.

1.1 PROBLEM STATEMENT

The past two daces have witnessed an unprecedented
growth in the number of our tertiary institutions. Since
the motlive of creéting these institutions 13 to accelerate
technological development among others, then, the need for
library facllitles to support thelr traditlonal role of
learning, teaching, research and consultancy activities can
not be over emphaslzed.

Abubakar Tafawa Balewa University Bauchi (ATBU), is 1in
the categogry of these universities. Her book collections
are housed 1In a temporary accommodation too small to house
the ever growing student enrolment and book collections.
Besides,; the university authority 1s considering a proposal
to move to thelr permanent site.

In viey of the reasons advanced one may be tempted to
say that there 1s an cbvious need for the crieclion of a

modern library complex. The library will be designed to

m‘-lr T —
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functlion as a repository for large organised records and
as research data bank. 1t 1s hoped to enhance an environ-
ment that would be conduclve for Lechnological advancement
and communlication development ln Lhe country.

The effective performance of a library 1is usually affected
by comfort conditions. Bauchi, the project slte happens to
be Iin a Savanna Zone whilch 1s characterised by harsh cllmatic
conditions which would requlre Lhe Introduction of a well-
designed landscape elements to ensure that the university
environment 1s conducive for learning. This calls for a
careful planning particularly in the deslgn of a library.

This thesls 1s an attempt to analyse comfort parameters

and evolve a satisfactory or workable solution.

1.2 MOTIVATIONS

The instrument that established the University (ATBU)
stipulates that it 1s to accelerate the tednologlcal develop-
ment of the nation. This goal can hardly be accomplished
without library facilitles. This 1s to say the need for
a library was a motlivating factor.

The feeling that the library should not be left behind
in the increasing demand for comfort in all spheres of life
was another motivating factor.

The author's long-standing interest 1n contributing to
knowledge acquisition geared at enhancing research and
innovatlon for effective development was also a contributing

factor.



1.3 AIMS AND OBJECTIVES

The aims and objectives of the project include the
following:

- To achleve a [lexible, functlonal and aesthellically
pleasing library design that 1s responsive to users
needs and requlrements.

- To stimulate intellectual development through the
provision of a healthy and lnspiring library environment.

- To evolve a library proposal that 1s durable and
economical,

- To contribute towards governments programmes aimed at
alleviating mass literacy through 1inculcating the

hablit of reading for relaxation.

1.4 SCOPE OF STUDY

This study will seek to identify principally, comfort
parameters, general design principles and thelr subsequent
applicatlions in library design. Given the increasling rate
of change experlenced 1in area of size and complexity of
library services, the research hopes to evolve a proposal
that 1s adaptable to changlng needs.

1.5 CONSTRAINTS AND LIMITATIONS

- LLack of resources, both financial and material, posses
a major constraint;

- Difficulty in obtaining information materials and
where avallable, fthe cost was unbearable;

- The noncompromising attitudes of some publlic officers

at responding to data collectlon needs of students.
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Bureaucratic proceedings involved in acquliring information

and documents from concerned institutions and organisationg

1.6 Methodology of Study

The Author adopted applled research technique whi
seek findings for immediate application, The instrument

used are as follows:

INTERVIEW: Some university iibrarians were interview
to ascertain the nature and extent of thelr serviceas,
problems and prospects. Users survey was eqQually carried
out to ascertain their level of content with existing
services and comfort levels. Thelr views in both cases

were noted.

CASE STUD1IES: Case studies were carried out to
ascertalin design merits and inadequacies with particular
refereence to comfort levels, Jldentified merits could be
inculcated in the new scheme or avoided; while the
manifested inadequacies are to be addressed. Visits to
exlsting libraries were made to enable the researcher to
appreclate the spatlial relationship between the varlious

functional components.

LITERATURE REVIEW: Literatuv review of works of
past researchers on library plannting 13 deslrable an 11
will familiarlse the authar with the subject under

conslderatlion.




A library 13 generally deflined as a reservolr of
written, printed or recorded materlals organised and _ﬂ

malntalned for human consumption in the form of reading,

studying and consultatlon. These collectlons include
records, tapes, video, discs, films, phonographs, micro-
fllms and computer program3s,

2.7 OBJECTIVE OF LIDRARY

T

enter

CHAPTER TWO

LIBRARY IN CONTEXT

he primary functions cof a library 1s that of education,

talnment and lnformatlion. Therefore, for a university

library to effectively meet the study needs of students 1ts

role must be well defined to accomplish the four fold task:

Tc collect the most up-to-date information to comple-
ment Lhe Instructional program of the unilversity; and
the efficient and rapid information retrleval on
demand.

To provlide assistance Ln developing the readlng
hablt, here¢eby acvquirling knowledge through Lhe indepena-

dent use of books.

To acquaint library users wlth the contents of the
library, thereby arosing 1ln them a desire to read and
[

stimulating them to read for culture and for pleasure.

To Ilncrease knowledge of the baslc reference tools

to aid research-work.



2.2 TYPES OF LIBRARIES

The knowledge of various types of librarles enables
the designer to appreciate their distinctive objectlves
and requirements.

Acadamle¢ Library:- The need for keepling printed
records of teachers' lectures fallowlng the development
of printing marked the beglnning of the great university
libraries.

The university lilbrary 1= characterised by many users

seceking the same book at the same time. This calls for

generous clrculatlion spaces and entrance. Furnliture and
lighting reguirements may differ from other llbrary types.

Public Libraries:- Public lilbraries are exclusively
cancelved Lo promobte llteracy level of the community,
provide wide range of readlngs for all ages and centres
for community information services., The size of the area
covered 1s a varlable that dictates the services tc be
offered by Lhls kind of lLlibrary. Example 13 the Zamaru
Public Library.

National Librarles:-~ This 1s the largest ol all
libraries 'n book-stock nnd roader oonbiag. Mot ian
llbraries sirive prlnclpally Lo collect and preserve
published materlals - national bibliography-though, they
try to be as lnternal as posslible. Most national llbrarles

receive by legal right one free copy of each book and

periodical printed In the country. A collectilon of foreign

publications and laclllties to ald research activities 1sg

part of their objectives.
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Special Libraries:- Speclal librarles unlike the public

or university librarles, are bullt around a speclal subject

Ilnterest established by special group of users Lo cater far
their needs. They are perhaps the most posltive llbraries
of all, tn that Lhey are least inclined Lo it and wall

for their clientele to approach them.

They are more concerned with itnvestigation of Inlorma-
tion and communicating such information to speclalist
consumers.

School Library:- At one extreme will be the primary
schoel library, which house a few books, at the other extreme
will be the library in a seﬁior school with a large pre-
university group. This library house comparatively small
stock of books thus presenting few storage problems.

Private Llbraries:- Individuals with interest in the
library field collect materials and own their libraries.
The contents of the library depends completely on the
areas of 1interest of the owner. However, private libraries
lend themselves to public consumption. Example is Folger
Shakespeare Library in Washinton D.C. (1932).

Subscription Librarlies:- Partly, 1t is the combination
of the characteristic of public and private libraries to
cater for colleges and academic 1nstitutlions. The practice
1s o0ld and not finding 1tself 1in contemporary practice,.

With the most famous example belng Athem-a cum in 1807.
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2.3 HISTORICAL DEVELOPMENTS

A study of Lhe historical process of the library and
challenges together with solutions found in Lhe course of
research and development wlll be worth discusslng. These
developments wlll be discussed in stages:

Anclent World:- Evidences of earllest form of library

was the archive {record room}) contalning developed literature.

The c¢lay tablels are dilscovered 1n temples or palaces of
kings. Examples are found 1n the temple of Nippur 1in
Babylonlian and Tell-el-Amarna 1n Egypt.

Library architecture of thils period cannot be fully
dlstlnguished as 1t was an 1npegral part of the temple
architecture.

Classical Period:- the classical world marked the
origin of the idea of book collecting or libraries. The
pecple of this time look at librarlies as centre of reading
and general interactlon. This development portrayed it as
the first institutional library credited to Aristole, who

Founded and organlised peripatlic school In Greece.

symbollc sculpture murals and palntings. Books were stored
in cupboards and shelves against the walls and gallerles.
Medieval Perlod: (9th - 15thC):- This refers to the
era when monastries flourished and christaln writings galned
proeminence. Moreso, the practlice was found essentlal to |
spiritual faith.
Library plan here conslst baslically one room wWell-
lighted by window. Contalned Armarium (book cupboard)

appropriately placed to serve 1ts purpose.

1
I
Nt
4
2

Essentially, library bulldings were usually decorated with




The later medieval libraries witnessed the chalned
hook stall system deslgned to provide well-lit wark ‘w
space. This 1s done to avold bock stealing - belng
a common phenomenon of the time. Characterised by small

readers, 1t 1s equally 1lmportant to note here that i

Mediecval library architecture was moerged Lo the ehoech
architecture hence 14 s not itndependent., Libraries ‘
were orlented Lowards Lhe east. Perhaps, Lo ¢atch mornihu

light and drying ocut of damp on library collections.
Henai=ssance Perlod:- {(16th - 18 Century}:-
This 13 the perlocd of reawakening of thought. All these
awakenings were fostered by social and economlc conditiops
culminating into the birth of universltles.
Also at time of renaissance came the inventicon of
printing, which meant that more books willl be produced.
The classical practlce of housing libvrary collecticons
in large halls with large un-interrupted space was
retalned, perhaps as a reminder of the ald system.
Chaining of books was abandoned. Books could now
be taken away fFrom the shelves for readlng; adoptlon of
wall =shelving to store more books; and the maln floor
arca could equally be left empty for exhibltion. The
Austrian National Lilbrary in Vienna (1726} and Trinity

College Library, Cambridge provides good examples.

Building forms 1n these examples are rectangle and square.
Nineteenlh Century:~- Thils period saw architectural

form taking 1ts shape. Two major innovations were made

in this period to meet the growlng needs and asplrations

of users.
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Book-Stacksi- Hepnry Labrouste 1n Lhe library of -

Ste-Genivieve between 1845 to 18%0 in Paris Incorporated
the 1dea of separate room for books. His was the first
library to be desligned as an 1individual bullding. Anthony
Panlzzl 1n a simllar development discovered the cast Iron
book stack 1in 1854 to meet Lhe radical growth lm the need
for books agalnst the renalssance practlce of storlng boo&s
in multi-tiered gallerlies along walls, in a high celling

room.

Reading Rooms:- The same Anthony Pannazi designed a

circular and centrally located reading room, for 450 readers.
In this arrangement, readers are surrounded by bookstacks
with an advantage of opern-accesas Lo stacks. Example is Jhe
British Museum reading room 1n 1854. Emphasls in this
perlod was more oo funcllionalfzm,

Contemporary Perlod:- The cold forbldding monumental

libraries - Unlverslty of Michlgan - of yesterday with 1ts

inflexible structurce no longer flilLted changlng necds,

y
Such bulldings cannol be remodelled economically. Consequent|

a break wlth the systom was inevitable, If the architect must
find an answer to the changlng library functions and needs,
Modular conslruction, an application of modern technology and
materials was the answer, |
Modular planning entalls a system where the basic floor
area 1s divided into equal rectangles defined by structural
columns at the corpers which are the only welght hearing

elements within the bullding.
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Theeorltlcally, no functlion assumes a [[lxed status
except the structural elements and service cores (Ducts,

stalrways, ctc.) 30 Lhat the use made of an areca can be

modifiled.

¥

Informatlon explosion resulling from intenslve research
activities have rendered tradlitlional methods of acquirling,
storing and retrieval lneficient. Newer method of recordling
and retrieving informatlon such as microfllm, roll [ilm,
microfitche, audio-visual media, and disc exist. Non-book
materlals - tape recording of oral history interview have
been discovered. In addition are improved environmental .4
changes llike ventllation and lighting. i

Emphasis 1n contemporary library practlce 1s on 1improved
user's services, leadlng to the computerisation of 1ts 'H

activities.

I foresee an academic llbrary 1n Nlgeria of the futurel‘
accommodating less reader space as servlices may be brought.j
to the house hold. Automatlion has helped too by making 1t
possible for readers in one llbrary to consult the cataleog
of others by means of computer networks. Tt 1s no longer
news to be told that practices of the near future may totally
ellwinate Lhe use of books as bouk contenls could be comfort-
ably stored in floppy dlsc of computers. The process 1is r“.
already been experimented in the advance countrles llke U.K.
The consequence of thilis development belng the abandonment of
the use of stacks originally meant for storing. How soan
this will come to pass cannot be fully ascertalned.
Modular design stlll responds to these changes as 1Lt

permits flexibhillty capablec of adapting to Conchlonat o Ty,

atlons.
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It must be however, noted that economical considerations
and social forces exeris tremendous forces In adaptine Lo

these changes.

2.4 HISTORICAL DEVELOPMENT OF LIBRARY IN NIGERIA

Nigeria has no defined library history for 1t was a
practice left behind by the Colonital masters. In fact {t
1s an 1mported ldea. However, 1ts pracltlice can hno tLracad
to the colonial days In Ibadan University library in 1954,
From this, other academlc libraries drew some inspirations
and guldance,

As usual, other forms of librarles generated and took
their developmental origin from this point with the greatest
prcgress made 1ln public librarles. Many of them are
struggling for survival.

Developmental progress 1s however, hampered by shortages

of finance and 1inflation.

2.5 LIBRARY REQUIREMENTS

Princtpally, we have three requlirements of the 1ilbrary,
and they 1include:-
(1) Functlonal Hequlrgments;
(11} Structural Requirements; and
(111) Technologlical Requirements,

2.5.1 Functional Requirements:- A proper study of the theoritj
spatial relatlonshlps of the functlonal components of the
library will provide a useful gulde in the design process.
This situation can be best understood when one clearly

defines the activities that take place In the various
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sections of the library. Three major activities exist in
a library -~ users activitles, staff activities and materials
(boLth book and non-book materials).

USER ACTIVITIES - Users actlivities include the search

for information, reference,; reading,research work, material
borrowling, exhiblibtlonn, purchane of libhrary matertaln,
attending lectures, seminars, drama, film shows or symposium,
€+l Ch

STAFF ACTIVITIES:- The organisational pattern of book

progress through the various processes from delivery to
shelving and of the various services requlired before it 1is
made available to users. Such activities include acquisition,
despatch/delivery, accession, cataloging and classification.

MATERIALS:- This covers library resources which might
elther be 1in printed graphics or non-graphlics form. Non-
graphics materials are audio-visuals consisting of micro-
forms, microfilms, tapes, records, disc, etc. Because they
are very sensitive to weather conditions, they are often
stored 1in the audlo-visual section in safe envelops, flles
or catalog cablnets.

The printed graphics refer to books, perilodicals, documents
newspapers, etc, These materials are stored in shelves
according to their subject matter to facilitate easy acces-
sibility and reference with a view to ensuring thelr security.

In an academic lilbrary, there is a common organisational
pattern arilising from the major activities. Each of these
activities mentioned above have been designated a specific
activity space within the library. These spaces are related

to each other depending on function and readers convenience.
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A proper prelablonshlp betwern Lhese Lheess e Lty b L e
can be establlished Lhrough zonlng of Interrelated functlons
to enhance performance.

The underlisted are often zoned on the ground floor
to enhance efficiency:

- Vestibule, Readeris store;

- Entrance lebby and control desk, Informatlion centre,

- Exhibitilon,

- Cilrculation services,

- Tollets and stalrways,

- Public catalog,

- Periodical indexes;
all the abovéd are users activities. The vestibule leads
the reader to lobby or could drop belongings 1in store.

From lobby to circulation, enquiries/access to issue desk,
catalog, referencing, tollets and stairways for vertical
movements of humans and books/non-books.

Technical activities involving acquisition, despatch/
delivery, accession, cataloging, classifications and
bindery should be located close to stalf and separate from
readers to enhance functionality, proper contrel and
securlty.

Figure I 1s an expression 1in a sketch form, the functional
relationship between the varlous areas.

Functional Routes linked for Readers and Materials

While appreclating that readers,library staff and
materials are functionally 1nterrelated, a definition
of circulation patterns wlll avoild conflict of responsi-

bility so as Lo enhance accesslibllity and operational
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simplicity. See figure 2 for graphical explanations.
Effective and careful planning would enhance desipn

exceptional comfort which 1s the author's deslgn target

as a major contribution in the scheme,

2.9.2 Structural Requirements:- The relationshlp between

the afforelisted library activities have a marked effect
on physical layout and structural layout which are in turn
dependent on the underllsted factors.

FLEXIBILITY:- In view of the tremendous increase in the
change of library needs, elther because of professional
developments or growth in readership and rise in the standards
of physical comfort, no building, however wisely laid out
teday, will 1ikely remain unchanged years ahead. Hence
bulldings should be kept as free of flxed elements as possible.
Flexibllity therefore can be defined as the abllity to alter
an original deslgn to meet or sult a new situation at
practically no cost.

This calls for the followlngs:

- minimum installatlon of permanent partitlonsg

- equipping library with movable furniture and stack to
facilitate rearrangements 1n slze or location to meet
changing conditions.

- Avolding bulilt-in features, such as closets and window
seats.

- Packaging in one area, all fixed functilons such as
elevators, tolilets; etc,

- Allowance for general service space within the celling

to enhance mechanical and electrical flexiblllly.
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A space of 900mm was found suitable for this purpose.
Provision of vertlcal duct to lacllitate vertlcal connenctlons
of wires and air-condlitioning system.

EXPANSION:- Architects must realise that space needs
will grow. Hence Lhe structure should be designed such that
1t would be sufficlently elastic to permit expanslon wlthout
injuring its architectural beauty or diminishing 1ts economical
administration. Expanslion could be elther as a result of
increased student enrolment, size of cadlectionor a change
in the curriculum. Expansion could be vertical or horizontal.
In horizontal expansion, allowance 1s made on the adjourning
ground while in vertical expansion, allowance 1i1s made for
upward development. While in the former, addition can be
done with minimum destruction of existing structure and
minimum disturbance on library users, vertical addition has
many disadvantages such as: 1lmpact nolse on users as
expansion continues, water penetration through roof during
construction spolls book collections.

Application of modular planning to the design of the
building structure, elements and internal spaces permits
future addition with little disruption of internal activities,

Completed drawings should 1f possible, indicate clearly
the plans and possibilities for 1its expansion.

Modular Planning:

Modular planning 1s essentialy a method of planning that
makes all dimensions multiples of a basic dimenslion (known
as a module). In modular buildings, all spaces, except for
all fixed facllitles such as elevators and tollets, etc, are

interchangeable.



- Substantial economlcs regulllng from repularity of

- Its standardlsed components permlit programming of

- Easily amenable to high standards of architectural aest-

No bay size 1s ideal for all purpéses - that 1s, the

module sultable for an office accommodation may not equally
sult book-stack dimension. This way, some kind of compro-
mise may have to be made which 1n the long run may result
in less satist'ying bulldings. Acoustic problems arising
from light partition elements not belng adeguate barrier ”

to sound transmission. Complicatlons may alse arise in .}H

_ 19 . . aj

Fiexibility of the modular system 1s 1ts major virtue -

since spaces created in this structure can be used for almo*t'
any purpose willhoul expenslve albteratlions which very often
involves heavy expendllure, Ko wonder 1t has stawmpod its
feet in the libraries and other bulldings. a

Apart from this, the modular system of planning lLond

itself to the followlngs:

structural arrangement and lower overall bullding helght;

- Apart from 1ts econemic advantages, the plan of modular

1
librarlies makes casy the task of cost estimate; H

- Then too, modular construction opens up the posslbility

of prefabrication - 1n whlch case component parts can be
mass~produced 1n the facteory under high standard of

performance test;

erection time thus leadlng to appreciable saving in

time, 1

hetics and comforms with modern technologlical sophisw

ticatlion.

Modular planning ls however, not wlthout shortit-comings.

e AT e
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determining approprlate floor teo celling helphts. Example
is the distance requirement of floor-ceiling height for
readers may be unsuitable for bookstacks.
In spite of these demerits, the modular system of
planning is here to stay. It however requires careful
planning to accomplish satisfactory results.

Alr-Conditioners (A.C):

Alr-conditioning plant installation 1in libraries have
structural conseguences, Tﬂis calls for strict structural
consliderations as carelessness may result in undue vibrations
which might subsequently lead to the collapse of the entire
building.

Air-condition 1itself 1s an artificial means of enhancing
or conditioning the temperature, humidity, alir veloclty,
ventilation and accoustical level to comfortable limit.

A call for A.C became evident following the near impos-
sibility of achleving a moderate temperature, humidity, ailr

movement and accoustical level naturally all year round.

2.5.3 Technological Requirements:- Identifying the new

technology 1n information management, and assessing thelr
impacts on design 1is of paramount importance to the architect,
Increasing emphasis on user's comfort requlres that adequate
consideration be given new technologies in library functions
and library bulldings which envelope the operations.
AUTOMATION:- when a computer 1s used to support a

library function, that 1is, when a computer performs some of
the basic processing operations in a functlon such as acquir-

ing, cataleging and circulating materials or providing access



F' card catalog;
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to information - a computer-based or automated llbrary

function results.

Automated system could be referred fo as "human-machine
system". Thls is becausc staff and computer share rosponsi-
bllities for performing work.

OPAC {on-Llne public access catbalog): REsearch 'lndings
have revealed that one of the most important developments 1n
library calalogs is OPAC. 1t provlides speedy on-line access
to all library holdings through a computer terminal. On 1143
catalogs serving a single institution or a group of 1nstitu-
tlons are now an operational reality.

- It has great appeal for users and llbraries;

- It substantially recduces the cost of maintaining a IR

- It can be well integrated with other technical service ﬂ{
files, streamline and permit reorganisation of the work
done 1n technlical service department. 1

- Easy to locate books., .i

i AUTOMATED CIRCULATION:= The computerised circulation 11
| |

system require the insertlon of Lhe punched book card and

the borrower's 1.D. card into Lhe computer at the same time.
The I.D. card carries the student picture, name, reglstration

number, c¢ourse of study and date of graduation. The

transaction 1s recorded into the computer memoary ontapes.
This system alds automatlc processing of call-ins, renewals,

reserves, overdues, calculation of fines, preparation of

fine notices and notification of miszing items. With the
ultimate result being simplified and speedy cilrculation
procedures; accurabte and up-ifio-date statistle concornling

use of library materials.
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THE CD-ROM (Compact Disc Read only Memory):- It is a
new informatlion technology. 1t 1s an informatlon support of
tremendous storage capacity which can be easily manipulated,
Lransported and can tolerate heavy manipulation and climatic
conditions.

CD-ROM technology has the potential to facilitate
greatly the process of ildentifying and obtaining such litera-
ture., Catalog can be put in CD-ROM for consumption by users,
In additlon, compact disc stores book contents and reference
materials.

It must be however,noted that one can only read the
information on the disc. It 1s not possible even by accident
to change any 1nformation on the disc.

AUTOMATED ACQUISITION SYSTEM:- This is introduced as
a best way to curb the problems 1imposed by a higher rate
of acqulslitions. By means of the computer display terminal,

- slip orders are produced and sent to vendors,

- malntaining f1ile of material on order,

- recelving , involicing and processing information

- claims for items not recelved are easily produced.
This way, extensive manual flles and other manual jobs are
eliminated.

INTERNATIONAL INFORMATION HIGHWAY (THE INTERNET):
the Internet can best be described as a network of computer
networks. JANET (joint academic network) used in U.K. to
access the internet. 1t 1s linked to universities and
government establishments, etc.

The Internet i1s a source of information. Probably the

largeest intellectual resource In the world. The computer
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on the Internet contaln GIGABYTES of avallable iInformation.
This informatlonhave been published so that anyone, anywhere
around the Internet can use.

INTERNET LNFORMATION SERVICES:- Users can galn access
to internet via the servers. Such servers include:- the
wide area information server (WALS) and most recently, the
world wide Web {WWW) which probably offers the best informa-
tion service on the Internet. Using the gateways they
provide access to virtually everything.

ELECTRONIC MAIL (E-mail):- Simplistically, electronic
mall 1s a tool that enables people to send text to each other
using computers. they Sserve both locally and internationally.
In local cases, computers in the same building or locality
can be used to exchange malls between people.

International cases: Computers and people scattered
across the globe use the E-mail to pass on news and other
information, to discusss toplcs and for collaborative writing
and document exchange. There 1s no doubting the fact that
E-mail is an extremely useful instrument for handling and
diseminating information.

MICROPHOTOGRAPHY: A micro-image i3 a unit of information
such as a page of a text or a drawlng, too small to be read
by the unaided eye. Micro-image through various programs can
be used for the preservation of documents. Microforms assumes
various shapes; cards, fllm, filtche, etc. This new techno-
logy that have galned wide applications in library preserv-
ation shall be briefly outlined as below:

Microfilm:- serve as a medium for compressing information,

transporting it into another area; and reproducing it in
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hard-copy form. The major problem here 1s that 1t 1s not
flexible.

Microcard:- An opague card with photographic images
arranged inrows. Periodlical literature and scholarly
material could be made avallable inthis format.

Microfiche:;- 1t is a rectangular sheet of film on

which are placed multiple mlicro-images arranged 1n rows
with an eye of readable 1index at the top of the card.
It 1is flexible.

Applicable in area of preserving physically deterio-
rating materials and compressing bulky text, newspapers,
journals, etc. It 18 however not without 1ts shortcomings
as 1t becomes bad and toxic with time which 1s injurious
to health.

Audior-Visuals:- In the times past, printed page, was

the major carrier of information, but today, tapes, discs,
slides, graphics, etc are valuable carriers of information.
Copying machines are equally availlable for copyling tapes and
cassettes.

Automated slide shows are developed to teach students
the use of library. When these projectors are combined
with self-instructional manual, they constitute a crude

sort of teachlng machine.

Book Transportation:- Varlious mechanical efforts like

the conveyor belt and the Randtrlever exlst for book
transportation and retrieval. Randtriever receives books
from the shelves and returns them with minimum human effort.

Example is found in Rotterdam.
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Security Devices:- stealing of library resources is as

old as the history of libraries. Manual exlt controls 1is not
very effective. Modern electronic charging and exit checking
systems are more efflclent and effective i1f properly utllised.

Both systems requires patrons to charge out a book in the
usual way. During this process, the electronic control 1is
released, The patron leaves the library through a barrler.
The barrier which 1is connected te the charglng desk via an
electric wire, shut automatically if the patron 1s carrying
improperly charged book. It can only be released by an
attendant at the charging desk.

The electronic exit control barrier can be placed
immediately 1nside the exterior doors of the library.

Close Circult Televislion:- Uses cameras {(various) -

can be used to monitor student activities in various units
of the library. Through this, these vices such as mutilation
and hiding of books in wrong shelves can be arrested.

Modern storage faclilitles not only preserve our library
materials but also compress bulky materials to a reduced size
leading to space savings and convenience.

The opportunities offered by the internet 1s amazing.

You can lay your hand on any information, anywhere, anytime
in the world 1if you are on the Internet., The electronic maill
1s another major area of advantage. With E-mall, you can
send your message to any part of the world with ease under
twenty-four hours.

In fact, to neglect the potentials of electronlic communic-
ation is tantamount to pushing aside golden opportunities
to forestall stronger links with students and Lo hooome

much more actively inveolved in thelr learning.

- b § ]
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A critical 1issue whlch needs to be addressed here 1o Lhe
large amount of library users relative to the cost of
purchasing computers for their use. Lack of qualified
personnel to handle the technical Intricacles involved in
the use of these machineries call for concern. Equally
important is the poor nature of eccnomy, especlally In
developlng countries.

Impacts on Deslign:

Impacts of modern technology on library building design
are in areas of space allocation and machine requlirements.

Space Allocations:- Library buildings in the future

will undoubtedly get smaller as we sharpen our thinking on
how far we can rely on systems which deliver documents on
paper or electronic form. However, the emphasis here 1is
both on space reduction, and a flexible plan that can adapt
to these changes easily.

§ Allowance must be made for all categories of equipment

such as the followling:-

computer machines made up of central processing

unit (CPU) and the peripheral of in-put and out-put

devices, that 1s the hardware and soft-ware.

- communication centre (internet and E-mail) to facili-
tate internal and external informatlon exchange.

- Xerox and other copying machines.

- Electronic typewriters.

- Electric door locks.

- Fire alarm system.

- Elevator and conveyor belts (if to be used);

- Microfilm cameras.
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- Microfilm, microcard, micro-print readers and even

printers.

- Photographic laboratory for film treatment and obther
| TS 8 890 O

- Music and language listening facilities of various
kinds.

Machine Requirements

Requirements for the various machines can be caterorised
into two: environmental and electrical:-

Environmental Requirements:- Computer and other machine-

ries require alr conditioning to reduce dust, and also to
regulate the temperature and humidity. Accoustic treatment
is desirable to counter or absorb the nolse generated from
the operation.

Electrical: More machines means more electric power

needs. Hence the provision for the availability of power
in any reasonable amount 18 desirable. The bullding should
be designed such that the conduits and cables can be installed
as they are needed.

Provislon of under-floor condults could carry almost any
speciflc system. Ample cellling space required to receive
ducts for horizontal distribution; vertical mechanical ducts

1s desirable for both electrical and air-conditlioning.

Thesls Positlion

Information technology (IT) adds a new dimension to
established university library programs in just the same way
that all developments in the communication fleld have added

to the cummulative total without replacing one another.
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If we are going to have excellence in education, a proposal
of traditional bookstock plus the IT 1s desirable.

As for actual or complete computerisation of the library,
the pgeneral Cinding have revealed that we are an yetl oaffle-
iently impressed with the economy, utility and avatlabllity
of this servlce. Hence full commitment cannot be made,

The only thing we can think of 1s changes so the butlding

should be physically as completely flexible as possible.
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CHAPTER THREE

CASE STUDIES

3.1 Kenneth Dike Library: University of Ibadan,

Nigeria

ARCHITECTS: MAXWELL FRY & JANE DREW

CLIENT: LBADAN UNIVERSITY

LOCATION: The library is strategically located at the
centre of the Campus, thus, guaranteeling easy access
from all spheres of the university.

3.1-1.
Bullding Deslign Features:

The Library 1s a comblnatlion of old and extensicn
building:

OLD BUILDING: 1t 1s a slender rectangular building

standing on six floors with an area of 4,283.5m?. The
basement houses tollets, other services and technical
i1ssues. On the ground floor, the entrance leads Iinto the
lobby, catalog display, information/enquiries, exhibition
and general reference collectlions. Located on the first
and second floors are areas for book-stacks and readers
In various dlsciplines. The university librarian and other
secretarlal staff are accommodated on the third floor to the
western end. On the eastern end of the same floor 1s ear-
marked for bookstacks and readers,

Offices for the deputy librarian as well as general
administrative staff are located on the fourth floor.
Map rooms with provisions for readers, carrels and other

collections are also located on this floor.
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Least 1 forget, the service lift 1s not operational
for the perlod covered by this study. Simplicity was the
major virtue of the design as the layout 1s simple to
follow.

Structure:

The bullding have the columns and beams as the primary
structural elements with the sandcrete block wall enclosing
the structure, Walls are of normal cement/sand rendering
finished in paint,

Flexibility:

The abillty of the structure to adapt to internal
rearrangements 18 simply 1interesting. It is not hard to
concelve this seeming flexibility as the fixed elements
such as stalrcase, 1ift and lavatories are centrall grouped,
thus dividing the bullding into two halves. The rest of the
floor areas are little interrupted by structural members.

Library Comfort:

The building was designed to provide without air-condition.
This zeal dictated the slender, long rectangular shape of the
bulilding. Cross-ventllation was achieved through the provi-
slon of openings on both longer sides of the library.

Running varendahs the full lengths of the bullding help to
keep the supn off the main structure.
Funiture:

Furniture are essentially ﬁade of metal skeleton and
wooden platform. the stack on the other hand is made of
steel. To facilitate flexibility, the aforesaid furniture

were designed to be movable.



Modern Technology In Use:

Two major factors that influence the change of trend
from manual to technological, are comfort and savings in
space and time of users Including staff allke.

- +the on line public access catalog (OPAC) 1is to replace
the card catalog currently, 1t 1s at programming
stage;

- The CD-ROM SEARCH - this refers to compact disc read
only memory. A technology which 1s fast dorminating
the world of reference searching.

- The Electronic Mail {(E-Mai1l) - A tool that enables
people to send text locally and internationally as
discussed in the previous chapter.

The New Bullding:

A larger extension of 5,212.5Tm? areas was added at
right angles to the old structure in 1969 February.

A research library, as it 1s commonly referred to, 1s
mainly to serve research and post-graduate students.

Composition here 1s not too different as 1t maintalns
the imposing structure of the old bullding.

Plant room, hoist motor roomgserial/journal and tollets
arethe main features of the basement. " On the ground and
first floors are located bookstack areas, microfilm reading
room, research librarian, and other secretarial staff.
Sky-light was admitted into the reading room of the first
floor through the maroon coloured cellings prepared from

a dirt-resistant ground-glass compound kncwn as fantax



Comfort:

Unlike 1its predecessor, it was designed to be centrally
alr-conditioned for books preservation and human comfort.
Though not functional for the period covered by thls study.
A situation which may of course, not be unconnected with
complex technical and financial problems assoclated with
the use of cental A.C. system.

Finishing
The outer wall 1s covered with a form of quartz, known

as Nigerian marble from Lokoja. This way, maintenance needs

(like painting) are kept to the minimum. The inside 1is

finished in panel of sterculin, a timber from Sapele.

On the whole, the library occupies 9497m? areas, housing
3 million volumes and seating 1,250 readers.

g-1-2

Merits:

Accessible to user because 1t 1is centrally located.

- Effective natural ventilation and lighting achieved by
keeping bullding narrow, wlith openlings on bothsides,.
Another conclious effort, was the running of verrendahs
the full length of the bullding which keep the sun off
to enhance thermal comfort.

- Flexibllity, as earlier identifled 13 an important virtue
of the bullding. The librarian was most impressed that
the design proved extremely satisfactorily efficient and
adaptable to alterations and general re-arrangements at
little or no practical cost.

33

Demerils;

The consplicous external steps has proved to be one of

design shortcomings, as 1t is unattractive.
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A further negative effect of the steps 1is that, 1t
does not permit the physically handicapped to access
thelibrary steock.

- The elevation of the bullding 1s not aesthetically
appealing. The completely screned facade with mosquito
netting 1s simply monotonous and boring.

- The absence of a stand-by generator means that the anti-
cipated automated system will run the risk of 1inconvenien-
cles anddisruption of having the system down for as much
as NEPA fails to supply power. Too bad!

Summary:~ There 1s no doubting the fact that the design
was successful at utilising environmental conditlons and
design elements to achieve comfort in the building. Effective
utilisation of 1ts resources willl surely enrich the
educational experiences of students and staff beyond
expectation. See sketches in figures 1 - 5 and plate 1

for 1llustrations.

3.2 UniversiLy of Lagos Library

CLIENT: LAGOS UNIVERSITY

OCCUPANCY DATE: The bulilding was completed and

occupled 1in July, 1965.

LOCATION: The library building which 1s located behind
the University Senate building 1is surrounded by faculities
and student hostels. By and large, it is centrally located
for easy access,

3.2-1.
Building Design Features

The bullding stood on four floors, The basement provides

area for the 1ifL machine and the machine room.
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.The key features of the ground floor?fggtrance vestibule,
control counter, electronlc gate, circulation, cataloginé an
computer épplication unlt. Other services cen this floor arn
the Ghandl Library, store,administrative offlces and “j
work rooms,

Teollets are located centrally beside the Stair-casé
which conveys books and passengers to the first floor,  The
main area of this floor 1s designated for the universltfﬁ
liprarian, his deputy and other secretarial and administra-
tive staff. Provision for pook-stacks and readers are made
for divlsional library. li

The upper flocr areas are earmarked to serve readerg,
faculty members wilth bock-stacks. Another special feat_re

1s the carels. The bullding form 1s simply the block tybe

wlthout courtyards with tiny strips of openlhngs on most

sldes,

Structure

Frame construction of beams and columns was the adopted

structure. 1t 1s enclesed by external walls. The bullding

was flnished with rfarefaced concrete,

Flexibiltity .fﬁ

Notably visible l1s the concious effort on the side of
the designeq_to achleve flexibility. The library tend to
avald as much as posslble permanent partlitions and fixed
elements. To this end, the area denoted far services core
such as stalrcase, 1lift, tollet were zoned in one area,.

Library Comfort #HP

Unlike 1its lbadan counterpart, it was designed to hbe

centrally air-conditioned - which calls for deep planning.

4 i
. .
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Ventlilatlon and thermal comfort 1s purely mechanlcal., 1In
this wise, the user's comfort 1s threatened and a collapse
of the system becomes eminent with NEPA fallure and voltage
flunctuation., Lighting in the library 1s dependent on the
bank of oppresslive artificlal alternatlve.
¥unirure

sawme

In the.way with lbadan case, secats were of metal skeleton,
wlilth a wooden platform ['lnl.".i'u.ul in foam Lo enhance comfaort,
The stack are the movable steel type. Hence they can be

removed and easily replaced.

Modern Technology in Use

The library's automation has attained a reasonable level.
The on line publlic access catalog 1s also 1n use.
Another speclal feature of thelr technology 1s the electronic
gate. A security device which raises alarm if an improperly
charged book 1s to be taken away. Antlicipated is the close
circult televislon to scan library users at varlous points to
ascertain defaulters.
Finishing

Purely falr-faced concrete filnish and palnting used of
recent.
3.2:2
Merit

The fair-faced concrete finish reduces maintenance task
to a minimal level.
- Modular system permits flexibility;

- Circulation pattern falirly good;

- Security in the library greatly emphaslzed.
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be
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meriis

Its narrow projected windows surrounded by fins hardly
let in ailr in spite of the location of the building by
the lagoon. This way, natural ventilation becomes a

major problem,

The design of the bullding Lo be centrally atr-condity nr
di ctated deep planning approach. However, since the
central alr-conditioner broke down in lake 1970, n

permanent solution has yet to be found to the effective
cooling of the building.

Again, thedeep planning reguires greater dependence on
artificial lighting which is completely unreliable in
Nigerlan context,

The flat concrete roof posses a major constralnt as

the bullding ages, leakages are experienced. Filgure

11 and plate 2 give a panoramic view of the bullding

since 1t 1s not possible to describe every aspect of the

building.
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3.3 Kashim Ibrahim's Library, Ahmadu Bello University

Zaria (ABU)

ARCHITECTS: Egbor and Assoclates

CLIENT: Ahmadu Bello University

LCCATION: By location, it is bounded to theeast by
blochemistry department. On the Western end 1s architecture
department andcomputer department/centre is to the southern
border. Flnally, 1t 1s bounded northwards by Ribadu/
Allexander Hall. Inthis wise, i1t can be easily conceived
that the library 1s freely accesslible to users.

5-8-3-
Bulilding Design Features

A two storey bullding designed to house 170,000 book
volumes, 2,000 microfilm items, and 34,000 bound volumes
of pericdicals. On the whole, it is supposed to house
500,000 volumes and seat 2,000 readers.

Principally, the ground floor contains the entrance,
exit point, lobby, exhibition, serials, reference and public
catalog. Other features include administrative offices and
work rooms. The first floor 1s malinly designated for boaok
stacks and readers in various dsciplines. O0Office of the
librartian, his deputy as well as general office for library
administration are also located on this floor.

Other features include the carels and audlo-visual.

On the final floor 1is located the reserved books area, docu-
ments dlvislon and Africana. The western end of this floor
houses the stack and readers in science and technology.

Seminar rooms are provided also on this floor.



Structure
The structure 1s reinforced concrete frame with sand-

crete external block walls and 1nternal temporary partitions.

Flexibility

The Modular planning adopted enhance response to
chaning library needs.

Thermal Comfort

The bullding was designed to depend on mechanical
ventilation which entalils the use of alr-conditioning
machine. This approach dictated deep planning. But with
the unreliable nature of power supply in Nigeria, this
system 1s not effective.

Furniture

Furniture are not the fixed type. Baslcally, they are
made of circular and box hollow metal pipes as skeletons.

A platform of wood finished with foam 18 connected to the
skeletons., The stacks are equally of steel and of course
movable thus, permitting internal rearrangements.
Finishing

External walls are finished in paints after being rendered
with cement/sand; the main columns, are finished with wood
pannels. ©On the other hand, the projecting lobby's entrance
and canopy are of the tarocleen finish,

8.2

Merits

- Circulation pattern 13 to some extent well articulated;
- A better elevational composition;

- The building 1s able to officer substantial functional

relatlionships of the various units;



‘B2 o
- PBoth vertical and herizontal shading devices were
weer
appllied to the sun and ralnstorm of't" Lhe maln
structure,
3:-3-3
Demerits
- Deep planning approach does not permlt effecllve
natural 1llighting and ventllatlon. In thls wlse,

human comfort and book preservation is threatened

in events of power fallure;

- Building structure not well resolved as vibrations are

experienced when the central air-conditioning plant
is on. It 1s in the face of this constraint that the
A.C. plant 1s not wused. This 1s by all standards

an economic waste,

- Offensive odour often generated from the tollet located

near exhibition hall 1s not only unpleasant but
discouraging.

- Bulilding security not well articulated as books could

be thrown ocut through the window. 1In fact, the author

witnessed such ugly scene once.
For better appreclation of design approach and building

elements, see Figures '2 - 15 for 1llustrative sketches.
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3.4 Cranfleld's New Library, gpniversity of Cranfileld,

u. k

ARCHITECTS: SIR NORMAN FOSTER & PARTNERS

LOCATION: CRANFIELD UNIVERSITY CAMPUS, U.K.
OCCUPANCY DATE: 1993
Deslgn

The design consist of four floors, the ground floor
houses four leclure rooms, Including a 180 seater tlered
auditorium fully equipped with a sophlsticated A. V.
structure. Other areas provided on the ground floor
include: research report and desertation collections on
opeén access, aerospace research archive fully ailr-conditioned.

A glass staircase leads users up to the first floor
which contains information areas, book 1ssue desk and
3 group project areas,

Perlodicals, group project areas seating six to elght
people used by MBA students who use the case method and
always conduct a group project. One of the provisions
on this floor 1s the seminar rooms for small "handson" group
work using data bases.

Approximately, a third floor is dedicated to the
library, and this area can only be reached from the first
and second floors.

4 dg 1
Bullding Structure

The building comsist of four parallel steel-framed
bays each capped with a vaulted roof, projecting foward
on the south entrance to provide a canopy over a sheltered
paved area. The external walls of the library are double

glazed clear glass and E-coated for low emminsivity and



and ‘cnergy conservation.

The data communication wiring infrastructure within the.
bullding was designed to meet current and future needs of an
advanced llbrary. Cables exist 'or about Lhree hundred -ﬂ
devices. Attached to the networks, are dump Lerminals, PCs;

workstations, server systems and output devices. The PCs arc

Such thal users galn access, easlly and intultively Lo rJ

_ ]
Furniture N

electronically-held information both on and off campus.

Furniture design was undertaken by the architect himself
and the structural engineer. The shelving consist of steel
frames with extruded light aluminium permitting shelves

finished in silver to blend Wwith the general decor of the

building. the furniture for the library has white, grey ;i

and silver as dorminant colours, softened by the greens of
the floor covering, the many colours of the books and of

)
course, the people working in the library.

I

|

o

Lighting ﬁH

Lighting concept Implores maximum advantage of environ-
mental conditions to achieve abundant glare-free natural

lighting complemented by fluorescent lamps. }ﬁ

34-2.
Merits

- Good temperature and air quality 1in the matn body or

library was excellently achleved through the combination

of natural and artificial means; ' *%
- Generally, the louvres and overhanging roof worked
well 1n eliminating glare; rﬁ

- I'he openness of facllities, the high degree of visibllity

and accesslbllity of staff and the resttrul, Lrangui | w
N
|
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nature of the colour schemes, are simply fascinating.
- The use of abundant glare-free natural light was a
bold attempt in the right direction agalnst the trend
of dorminant artificlal lighting.
34 .3
Demerits
- Nolse leakage from the lecture room and audlitorium
ls an Intermittent problem.
- Storage facllitles for inter-library loan not
adequate;

- Heavy large external doors requires bollards to avolid

them being caught by wind and damaging the glass.

Conclusion

The inference drawn from the preceeding discussion
1s simply that, every piece of the building 1s simply
beautiful, every proportion is effortlessly right and every

tone 1s an essay 1in tasteful grey restraint. Figure 16

1s a photographlc 1llustrattion.
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CHAPTER FOUR

COMFORT CONSIDERATIONS

Comfort in libraries can be deflined as the provision
of conditions or atmosphere that strengthen, encourage,
ald and support learning and research activities satisfac-
torily. 1In fact, it is a condition of content and restfulness.

Consldering the afforementioned reasons, the case for
comfort in library design cannot be under-estimated.
Frankly speaking, a healthy and inspiring atmosphere for
users, staff and library materilals cannot be compromised.

Comfort in 1ts entirety 1s a function of four baslic
variables; they are:-

Thermal Balance:;- Thermal balance encompasses radlation,

air temperature, humidity and air movement.

Planning:- This entalls baslc fundamental requirements
of the library, which are traffic flow, ease of access to
materials and functional co-ordination just Lo mentlion
a few,

Visual Comfort:- Thils refers to deslgn response to

visual task of users and staff in carrying such activities
as searching for materlals, reading, studylng and officilal

responsibilitles. Glare control becomes a fundamental task

in this regard.

Accoustics:~- Basically, accoustlics entalls noilse

nuisance control in 1libraries. Filgure 1 presents a sketch

representation of the comfort varilables.
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4.1 THERMAL BALANCE

It is essential to establish the limits within which
people are likely to be thermally comfortable. To malntailn
a constant deep body temperature and thermally neutral
range, the total heat gain must be equal to the total heat
loss. This way, the climatic strain or stress on the body
thermoregulatory mechanism 1s tolerable, See (ligure 2.

Six inter-related factors are the major determinants of
thermal balance between the body's state of equllibrium and
the environment. They are:-

- Ailr temperature;

- Alr veloclty;

- Solar radiation;

- Relative humldity;

- Nature of Clothing; and

- Activity level.

4144 Alr Temperature: constant body temperature is dependent

on the surrounding alr temperature which determines the
direction of heat galn/loss between the human body and

the environment. Heat transfer (lossa/gain) 1in the body can
be through conduction, convectlion, radiation, evaporation
and metabollism.

Heat transfer by conductlon 1s a result o} vibrating
molecules coming into contact with adjoining molecules and
thus setting them vibrating faster, hence they become hot.

On the other hand, heat transfer by convection refers
to heat transmission within a gas or fluid caused by the

movement of particles which becomes less dense when heated

and rise thus setting up a current or circulation. Heat 1s
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sald Lo be transmlitted by radlatlon when 1L passes from one
point to ancther without raising the temperature of the
medium through which 1t travels, Evaporation 1s the escape
of molecules (liquid} into the atmosphere under a particular
temperature.

Finally, metabollism 1s a process which requires the
conversion of food stuff into living matter and organism,.

In a building, all the above flve methods of head Lransfer
can take place since the heat will be conducted through the
fabric of the building and dissipated on the external surface
by convection and/or radiation. Through the metabolic
activities - breathing, digestion, blood circulation (1l.e
BASA metabolism) and muscle activity (Muscular Metabolism) -
of the buillding occupants. Heat loss can equally result from
evaporation.

Therefore to malntaln a comfortable and healthy 1internal
temperature, certain mechanism have to be set in motion to
control heat exchange.

The external bullding fabric must be constructed of a
combination of materlals whlich wlll provide an adequate bar-
rier to the transfer of heat., Other head transfer mechanlism
are; evaporation resulting from sweating elther as a result
of solar radtation or high activity rate provides comfort,
shivering, a situ ation where heat loss by other means can-
not be controlled by the body. Thermal 1insulation will
reduce condensation and draughts, lower fuel cost among others.

Since the alir temperature 1s dependent on convention,
turbulence, eddies and wave radiation emitted by the surface,

the nature of Lhe ground requires special emphaslis.
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Information on possible determining factors Influencing
ground temperature at the site is necessary. Comfort ?%

can be achleved between 16° and 28° C. The architect can

through desipgn, super 1mpose some influence on the mlaoro- =

climate and hence the comfort level within the environment.

432 Mr Velocity:- The sapeed which the alr maves fn }:
replacement or transfer 1s termed 1ts veloclty. Wind on Lﬁe
other hand s Lhe movemenl of atlr which [a the maln cauge of‘
ventllation. And ventllation can be achleved naturally t?
through alr movement induced by wind pressure, and difference
in air pressure of two bodies of ailr, at different temperatures
{stack effect). For instance, 1f the ocutside room temperature
ls lower than the inslde temperature, then cold air will ‘5?1
enter through the lower 1nlet and warm alr escapes via the

at

It therefore follows that the architect must pay speclal

i
=l
upper outlet. tf

emphasls on design factors that affect air flow through

buildings. These factors are:-

- Number and size of openings;

- Posltion cof openings and openlng components;

-~ Alr flow around bulldings 1s also determined by
height and shape, approach topography, exposure
of the building andthe proximlty of surronding
structures. {

- Better deslgn of openings enhances natural ventllation.
Generally alr veloclty 1ncreases with size of openings,
Increase in size of outlet to size of 1nlet {is

preferable, - '”
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Positlion of opening: locatlon of inlets on the wind-
ward pressure side and the outlet on the leeward
sucllon unlde 1ls advisable. Such ale Flow wlll caune
het loss or gain dependlng on the outslide temperature.
Figure 3 1s a schematic representation of the Influ-
ence position of openings exert on plan and sectlons.
Opening componenlLs: Opening components are outllned
as louvres and venctian blinds, variously hinged
windows, curtains, screens, sashes, vertical compo-
nents shading and horizontal components (canopies).
See figure 4 for illustyations.
shapre, height and orlentation:- wind pressure on
buildings vary depending on their shape, exposure or
method of construction. Pressure 1s experienced on
the winward face of builldings while suction may
result from the negative effect of wind pressure
deflected over the roof and around the sides of the
building - (both low and high). See figure 5,
Exposure of the bullding, 1ts height in relation to
other bulldings and the proximity of surrounding
structures also affect wind flow patterns. While a
free standing structure oriented across wind flow
direction experiences less suctlon, two structures
arranged 1in similar direction will experience stronger
suction. Eddy 1s said to be experienced when air 1s
forced to move in an opposite direction on encounter-
Ing an object on 1ts path. When a short and a tall
bulldings are both arranged 1In the windward face, vortex

i1s experlenced on both sides of the tall building and
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suction over 1its roof. On the other hand, wind
pressure 1s exerted on the face of the shorter build-
ing, c¢reating suction over 1ts roof and vortex in
between the two bulldings. See Filg. 6. 'W
The underllsted design scluticons cab be applied to |
subdue the negatlve effects of wind pressure on bulld-
ing structures: ‘H
To enhance proper ventllation, bulldings should not be
placed 1in the wind shadow of cother bulldings. Hence
builldings should be placed at least six times thelr
nhelght apart, given a reasoconable land mass. See
Fig. 7. |
Use of materials of high density can provide adequate
resistance to wind pressure.
Adequate anchorage of the light welght coverlngs
to the structural frame 1is recommended Lo overcome
uplift or suction on rools. .'iw
Stiffeness should be fitted between structural members

where unacceptable pressures anticlpated. | ﬁ

Wind breaks 1in ferm of walls and tree belts may

serve to curtall the excesses of wind pressure which

1s a nuisance to staff and library users allke.gee fig.8
Therefore the architect must carefully plan his site
layout to suppress the tremendous destructlve tenden-
cles of the wind, in the context of library building_
works. _ _ﬁi
Good internal arrangemenis may help too. See Fig. 9,

Mechanical aids may often be employed to play comple-

mentary roles when the air movement induccd by wind
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pressure and stack effect is insufficient particularly
for book preservation and users/staff comfort.
Examples are alr conditioners and fans.
A C. baslcally 1s an artificlal means of providing
an environment of correct temperature, humidity, air
movement, alir cleanllness, ventilation and accoustical
level. Anything less Is a compromlse and 1s not
termed alr-conditlioning. It must however be
emphasized that planning to explore merits of the
best natural possibilities cannot be overstressed.

- Approach topography: wind velocity 1increases with
height above the ground as frictional effects
becomes weaker depending on the physical nature of

the ground.

413 Solar Radiation:- Radiatlion emitted from the sum 1is
a major source of energy on earth. Radiatlion can be
experienced to and from surfaces within an enclosure,.
Excess solar radlatlion brings thermal discomfort. Thils calls
for the carefu 1 examination of factors affecting global
radiatlon, analyse them and deduce their 1impacts on the
earth surface which accommodates the buillding with the
alm of achleving thermal balance. These factors are
enumerated below:

- Solar altitude;

- Earth's rotation

- Sun movement;

-  Nature of ground surface;and

- Topography.
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Solar Altitude:= A knowledge of the sun altliude

and azimuth 1is essential for the predictlon of solar

intensily - radlation at a particular position. ?Eﬂl

Earth's Rotatlon:- Rotation of the earth about 1ts

north-south axils account for days and nights. Dilrect
solar radiation is eminent during the day as agalnst F“
the night.

Sun Movement:- Movement of the sun between the gn

troplc of cancer (TC} (23.5°N) and the troplc of capricon

(TC) {(23.598) affects solar Intensity distribution at

varlious times, ' ::tﬁ
The tilt of the earth axls towards the sun in June

1ls éccountable for maximum intensity of solar radlation

in the northern hemisphere (summer) experiencing longer

days and shorter nights. Reverse l1s however the Case

in winter solstice, as the sourthern hemlisphere receives

~maximum solar radiation {summer} wlth the northern

hemisphere experienclng winter.
The above determine the length of the day and the
climate of the season. The angle of inclination of the

earth axls {(north-south} tco the plane of the orbit gilve

rise to seasons, l
Natute of Ground Surface:- nature of ground paved/bare
ground surface, grass covered surfacess - 153 responsible

for solar response in terms of absorption, reflectance,
and emmlttance. Understanding of these parameters can

service a useful pulde to the architect in his thernmal

design. _ } o
“
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Topography:- atmospheric temperature decreases wlth

alt!ltude, hence position of physical features such as rocks,
hills, valleys In relalion Lo the site affects the distribu-
tion of seolar radilation, alr t%mperature, preclpitation, pﬂ
winds and vegelatllon. Proper topographlical analysls may be

useful for thermal design. &

Summary:- Experts have predicted that with 1ncreased
atmospheric polluticons, the ozone layer which shields the ’|
earth from direct ultra-violet rays of the sun stand the
risk of being thinner 1n the next fifty years. The 1mplica-l
tion of this, is that, the earth will be more exposed to ' tﬂ
direct impact on preservation of library materials, users |
psychology or reasoning, and staff comfort allke. The
message here is only a call for the effective employment
of natural and artificial alternatives to regu late the
intenslity of solar radiaticn. This can be done through
proper zonling, orientation and 1nsulation. The use of
sun screens and water bodies may also help 1n this regard.

See flg. 10.

44 Relative Humidlty (RH): Relative humldity plays a vital

role 1n the provision of comfort for library inhabltants

and books, Relative Humidlty 1s slimply the amcunt of water

vapour the air can hold at a gilven temperature. : F”
RH = amount of water vapour in the ailr 100
amount of water vapour for alr to : kn

be saturated at the same termperature

Atmospheri¢ humidity varles with tlme. Thls 1s not unconnected

|

with evaporatlon of exposed water body, walter content of :
ground surface, precipitation, and plant transpiration ’

among cther. While low humidity accompanied with dryness

- b
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1s potentially harmful to paper and bilndings, high humidity
wlll cause mould growth. The design task here requires the

stricking of a compromlse betwecn the two extreme conditiansz.

Experls arce ol Lha view Lhal Lho Llfe-spand ol prosonl oy
books can be 1ncreasced by considerahble proporbtion when ] I‘
relatlve humldily ls between 50-65%., Knlative humidibty hns

;

other negative impactz on the behaviour of many building
materials and thelr rate of deterioration. Possibilities 'rﬂ
of condensation on the surface or wlthlin the building fabric
cannot be ruled out, Sweating becomes more effective 1In
¢oollng down the body at low humldlty when the alr becomes
very dry. Ailr velcclty plays an important role at 1ncréasing
rate of evaporatlcn 1n this regard. \ Fq

Attainment of comfort level can always be achleved id
through humidity changes and by planting trees, grass and
locationof water bodles.

4 Nature of Clothing:- Effect of alr movement 1s dependent

on the amount and permeability of the clothing. Clothing
1s measured 1n CLO unira. 0.5 to 1-0 CLO range on intrinsic

clothing 1s recommended for thermal comfort where;

0.5 CLO = a palr of short for men and a cotton dress
for women; ﬁ
1-0 CLO = Bussiness suit, shirt and underwear, ﬁi
41 Activity Level: physical activitles such as sitting, .ﬂ

standing, walking, danclng, running facilitates heat
production which 1s evaporated to provide cooling cffect.

This is dependent on wind velocity and air-temperature,
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4.2 PLANNING REQUIREMENTS

Planning a llibrary requires Increased emphasis on
functional ceo-eordination 1in areas of convenience, efflclency,
Lral'f'tc clrculatlion, proximity Lo llbrary malterlals, escape
route, simplicity of operation and economy of maintenance

enhance human comfort.

421 Llbrary Security:- Many librarles have lost Lhelr

valuable resources to the menance of theft, a practice
which 18 as old as llbrary history. Theft hazards 1a often
in terms of mutilation and vandalism.

MUTILATION refers to the cutting out of book pages
by students for the sake of using it at thelr own convenience.

VANDALISM 1s the destruction of books by students.

The authorTs experience have shown that some students
destroy books just for the sake of being destructive.

While 1t must be appreclated that the above vices are
serious hazards which are difficult to prevent, certain
design mechinarlies must be set 1n motlon to curb 1ts
excesses.

Such design mechlnaries include; provision of accommo-
dation for clear coping machines operated at subsldized
cost, proper functional classification and provision of
check counters at various unilts. Yet another method 1s
by the use of modern automatlic security device such as the
the electronic gate and closed circuit television (CCT).
4-22Fire:- Flre hazards in libraries is dangerous to
human lives and library resources. This calls for measures
to prevent 1t, and perhaps, delay 1its spread in events of

out-break pendling total suppression.

‘ . ¥ ‘



Causes of Fire

major causes of fiprc tn libraries ars: jefective and
over heated fire plante, wiring used for =echanical and
electrical Installations plus appliances. careless

smoking by staff and students, indiscrirminate use of matches,

storage of combustible materials near hezter, act of God-
which coutld be lightning, earth-quakes, <-.c.

Each of these factors have contributei singularly or
collectlvely?%ause a number of library f.res. Positlve
measures are required ir the trend is nc: to continue,

PREVENTIVE APPROACH

- Heating installation should be designed and installed
toc avoid over-heating which might cause fire;

- Fire resistive construction, more ccrmonly called
fire-proof constructicn, usually of reinforced con-
crete or steel and mansory with stee. structural
members in cased in concrete, or otnzr fire-resistant
materlial. A concrete thickness of z-out 13 inches
is recommended as minimum cover for reinforcement 1n
structural elements. This is because moisture can
penetrate through concrete {(steel) cf poor quality
or inadequate thickness, causing corrosion of concrete

inevitable.

- Compartment nlanning, whereby a bullding 1s divided

into fire areas by the use of fire w3zlls and fire doors.

The essence is to limit the spread cf fire to a

predetermined area.



SUPPRESIVE APPROACH

- Installation of automatlic sprinkler actuated by the
rise 1ln temperature alds flre suppresslon. Mntcnlrl
however bellieve that water damage from sprinklers 1s
greater than the risk of fire 1n most areas In a properly
designed modern library building, 1f construction and
house-keepling are up to standard.

- Selectlon of non-easily combustible furniture and
interior finish will delay fire spread.

- installationef automatic detector and alarm system in
underside of cellings, air-conditioning ducts, etc and
connected to local fire personnel. This will enhance
proper operation and malntenance.

- Protective devices - self closing fire door cut off air
circulation, ducts and first aid fire fighting equipments
in suitable location are essential.

MANAGERIAL APPROACH

- Against the danger of fire out-break resulting from
smoking, readers and staff discipline 1s essential. Smoking
must not be allowed 1In the library. Where 1t must be allowed,
provision must be made for 1t.

- Effective supervision on periodic basis to ascertaln
unsafe fire conditlons, such as defective electrical wiring
and mechanical installations.

OCCUPANTS EVACUATION

- Emergency access/exits within an average distance of
25 - 30m for evacuation of bullding occupants in cases of
fire outbreak 1s a matter of specilal significance. But

even in the best of systems, with the best of care, and
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even satisfactory construction, accidents may happen,
hence the question of fire detectives, alarm, and extin-
gulshers must be glven proper attention.

4-2.3. Maintenance: The poor state of exlistence of our

library bulldings makes case for slrong emphasls on malnte-

nance. The built environment depects physically the complex

economic and soclal factors which give structure and 1ife

to the community. Therefore, dllapldated and unhealthy

buildings in a decaying environment reduces effeclency.
Maintenance 1tself 1s a work undertaken 1in order to

maintain, keep, restore or improve every facility, that 1is,
every part of the bullding, 1ts services and surrounding to

a correctly accepted standard and to substain the utility.
Given the amountof money involved in erecting a library

bullding, the preservation of value and utility of these

buildings 1s therefore essential to the economic well-being
of not only the university but also the country at large.

This calls for appropriate measures:

- Thoroughness at deslgn stége to ensure a properly
sound structural syste m will avoild failure;

- Choice of appropriate and durable materials for the
various building elements.

- A foundatlon should be properly designed and bullt with
good materlals to avert unsightly cracks and collapse
of bulldings.

- Construction method and filnishings specified determines
how long a bullding remains before maintenance can be
done., Failr-faced concrete finishes can stand the test
of time. Construction method could be wet or dry, which-

ever 1s chosen must be carifully.auperv1aed to enhance
&




quality workmanship.

- Janitorial personnel, accommodation for brooms, mops
and other equipment ald the maintenance work. Other
requirements include a janitor's closet with running
water and sink.

- Maintenance awareness campalign 1is necessary for users
and building owners alike for proper appreclation of

maintenance virtues.

4.3 VISUAL COMFORT

Since the major task in the library 1is seeing to
read, provision of adequate lighting (both natural and
artificial) is desirable for eye comfort,

Good lighting includes consideration of the following
factors; steady source, sufflclient intensity to illuminate
without glare and the elimination of shadows on reading and
work surfaces.

Natural lighting can be achieved through fenestration.
Windows in reading room should be as high as possible towards
the celling to enhance greater distribution of light entering
the room. While northern eyosure 13 good as a deslgn
measure, the architect must beware that natural lighting is
not essential in the stack area since 1t causes deterioration
of papers, and bindings.

Nowadays, artificlal lighting system 1involves a little
more than just lamps and fixtures. The colour of ceilings,
walls, floors and desk-tops, all contribute 1n some measure
to redistribute light around the room and provide an atmos-

phere conducive to eye comlort. Recommended mlnlmuam



- 89 -
-f 1llumination level for lilbraries is 70 foot-candles.
i - For visual comfort, the reflection factors of different

i parts of the library are approximately thus:

Ceiling - 70 to Q0% :{
. Walls - 50 to 70% - | é}
i Furniture - 35 to 50% ;
; Floors - 20 to 50% !
| It therefore, follows that reflected light, which is

I }

above the normal fleld cf vision should be used to advantage
in library lighting.

On the concluding note, lighting concept for the

bullding based on the utilisation of abundant glare-free
? natural light supplemented by low brightness from artlificial
lighting employlong fluorescent lamps, is deslrable for the
troplcs.

i A-3-1-
+ GLARE CONTROL IN DESIGN

Glare by definition, 18 a condition of vislon caused
by high intensity of light, and by spatlal or temperal

contrast in lighting. Direct solar radlallon admitted

v o &

f through windows and reflected sun-light are both causes
of glare.
Since light falling on an object can be reflected,

absorbed or transmitted, it then follows that, the reflectance

absorbance and transmittance propertles of bullding materials
and finishes must be considered at design stage.

Good landscaplng of environment andthe avoildance of
undulating surfaces are both design approaches to reduce

glare from the ground surface. On the other hand, glare

caused by reflecticns coming from nearby butldlings can be

t | ' "E . h &
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supplanted through the use of pgood non-reflective
surfaces or palnts and creatlon of buffer zoncs Lo
shield direct reflective rays. See Fig 11.
Cn the whole, venetlan blinds, curtalns, and
internal vertical pivot louvre blinds can be wisely

applied where there 1s great deal of glare.

4.4 ENVIRONMENTAL STANDARD (NOISE DISTRACTION)

Nolise refers to undesired sound which may have any
of the following effects on man in the context of a library.
- Damage hearing;
- Interferes wlith the abllity to absorb what 1is
being read and general concentration of mind;
- Annoyance.
Given the nature of activity within the library,
noise and other distractlions becomes fundamental problems
in the planning of traffilc and circulation patterns.

SOURCES OF ACCOUSTIC DISTRACTIONS

(a) External noise penerated from motor traffic, low
flying alrcraft, and even rallway lines;

(b) Internal or alr-borne noise often arise from conver-
sation, typewritters or radio which sets the
structure vibrating when the sound waves are emmitted
from these sources;

(c) 1Impact nolse generated as a result of direct contact
with the floor or other elements. The sources are
dropping/falling books, footfalls resulting from move-

ment of humans, pulsating equipment, and hammering

on wall.
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(d). Background nolse 1is the resultant nolse effect of
the above discussed sources. It reduces speech,
intelligibility and general concentration. Coughling,
fluorescent lighting, ailr-conditlioning plant, etc are
all sources of background nolse,

L
CONTROL OF ACCOUSTIC DISTRACTIONS

= External Control:-

(1) Isolatlon of the source from the receiver. This
can be achleved through screening which can be 1in
form of walls, hedges or other barriers. For
better results, such screens orhedges be positioned
nearest the source.

(11} Proper site plannling can help suppress external
noise to some bearable level - wlith adequate concen-
tration given to the neighbouring land use, locatlon
of the library site,a quiet library environment
can be convenlently achleved.

(111) The functional layout of libraries should be such
that nolse sensitive areas llke the reading room
be separated from the nolsy areas of the entrance,
circulation, staircase and exhibition.

(iv) Insulation; noise reduction can be achlieved
through proper construction and accoustic treat-
ment of external elements that envelop the build-
ing. Another solution may be to increase the

thickness of the enclosing structure. See fig. 12.
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Internal Nolse Control

(1)

(11)

(111)

(iv)

Noise emitted at a source can be reduced using
suchdevices as mufflers and mounting machinery

on resilient pads. Paying particular attention

to accoustic requirements of machineries such as
alr-conditioners, photocoplers, typewriters, 15
yet another step 1n the right direction.

See Figure 13,

Application of sound absorbing materials on critical
surfaces of internal elements like celling and
walls can help diminish nolse caused by conver-
sation and pedestrian movement among others.
Examples of absorbents are; membrane absorbents,
porous absorbents, perforated panel absorbents

and resonators. 1t 1s worthy of note that porous
absorbents are effective at suppresing reverbrant
noise of high frequency.

Insulation; the amount of sound transmitted within
an enclosure can be reduced to a reasonable degree
bysound insulation. This requires that noisy
machineries, be 1installed in well 1insulated
enclosure. Alr tight and noise insulating
construction of partitions and other internal
elements may also assist 1n thils regard.

The design of the library building can effectively
suppress noise transmlission through spatial
internal segregation of nolsy zones (stairs, 1ift,

corridors) from quiet reading zones.



IMPACT NOISE CONTROL

Floor coverings of cork, rubber, or asphalt tile,
also serves to deaden noise generated from contact with

floor.

BACKGROUND NOISE CONTROL

Since background nolse encompasses the varlous nolse

sources, several remedial measures discussed above can be

applied to check 1t.

CONCLUSION

Below are recommended accoustic standards for the
varlous library units.
- Quliet Areas (Reading Areas) - 30 - 35 dB

- Low Nolse Areas ( Services Areas) 45 -« 50 dB
Work rooms )

- Nolsy Areas (Stairs, corridor
Entrance & Exhibition) 50 - 60 dB

Comfort Zone: having analysed the various comfort parameters

it 1s generally accepted that comfort zone lies between 22°C
and 27°C corrected effective temperature with atr velocity
of 0.15M's to 1.5m's at between 50 -65 percent relative

humidity.
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CHAPTER FIVE

STUDY AREA
INTRODUCTION
Thias chapler hopes Lo examine the project town and
oLher physteal Factors Lhal wlll afffech Lhe arehibectarnl
characbor o Lhie pitoposed dessbenn,
BAUCHI TOWN: Bauchl city itself lies approximately

g° 49' east and 10° 17' north with an altitude of about

609.3 metres.

5.1 THE PROJECT SITE

The permanent site of the University in Gubi 1is where
the project 1s located. The proposed library 1is located
within the academic core behind the proposed senate
building of the university as shown on the master plan.
see Fig. 1.

SITE SELECTION CRITERILA

The underlisted criteria favoured the choice of
site.
- Possibility of expansion: the land area 1s big
enough to house the library and other faclilities.
In which case, possibllity for future expansion 1s
visible.
- Better environmental conditlion: hazards of noilse
generated from automobile 1s minimal thus making
it suitable for the project.
- Accessiblility: the central location of the proposed

slte makes 1t easlly accessible from all parts of
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the campus such as the facultles, student hostel and

. 8taff quarters,

Topogranhy: the site 18 relativel flat which makes

1t suitable for a library location.

5.2 SITE CHARACTERISTICS

CLIMATE (MACRO)

Bazically Bauchl has two predominant ciimatic

characters, namely: the dry and wet seascons. The dry

lasts from November to March, while the wet seasan
predominates from April to October. The seasons are
engendered by the troplcal maritime alr-mass and the
tropical contlpnental ailr-mass which blow in from the
southwest and northeast respectively.

Micro Climate: climate on 1ts micro level influence,

pozifively by the imposing topography of the land which

1s best sulted for the project.
5.2.1.  RALNFALL

The project site which lies on the side of the
plateauy has mean annual rainfall of 1075mm. With the
highest ralnfall experlenced In Augunl and the lonnt
in Octlober. Possible design influences will be on
roofing anchorage Lo wll, efficlent roof and site
drainage, problems of decay and surface bleeding.
All these points Iinfluence the cholce of material
finish and quality of workmanshlp among others,
See Fig 2.

5.2.2 TEMPERATURE i

Average temperature dally l1s 32° ¢ maximubm and

19° ¢ minimum, Dn & monthly scale 1t 1a 36.7°C maximum

[Tl P

Bl
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and 28.7°C minimum. Heat 13 experlenced mostly between
middle of April to middle of May with temperalure as high
as 36°C maximum and 23° C minimum. From the temperature
grraph, Lhermal dlscomforbl 1s (‘Jbvit;uu Lthrough Lhe year with
variations of up to 13°C on the average.

The above conditions calls for desligns which take
advantage of natural cross-ventilation to enhance thermal
comfort. Colling 1istallatlions as supplements might be
necessary. Possible effects of heat on roof, windows,
finishes and joints are areas of possible consideration.
See Fig. 3.

5.2.3 HUMIDITY

From fig. 4 1t can be seen that the months that fall
within the comfortable RH range of (30 -70%) are few. They
are May, June and October.

Here the deslgners may conslder or pay emphasls on
thermal insultation, ventilation cooling plant design, and
buiilding material porosity and molsture conductivity.

See Figure 4,

5.2.4 WINDS AND DUST

There are two trades winds that characterise the
climate of Bauchl, namely; the north-east and south-west
made winds. the former predominates from November to April
whlle the later from May to September with an average annual
occurrence of 79 cases.

The north-east trades wind with its destructive
tendencies 1s capable of blowing off roofs and a major

carrier of dust partlicles which affects the health and
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visbiiitg of the eye.

Generally, the winds alleviate the extremes of
hipgh temperature and solar radiation,. the cool =zouth-
woesl Lrade wind on olher hand in molature ladden Lo
.facilitate human comfort, i

Generally Lhe winds alleviate the extremes of high
temperature and soclar radiation with gocd design. This

can be achleved through proper fenesatration,orlentation

and layout of buildlngs. External surface finish, and

proper roof anchorage are posslible areas of conslderation.

See Flg. 5 for prevalling wind direction in a year,

5.2.5 SUNSHINE HOURS AND SOLAR RADIATION

Sunshine hours in Bauchil 1s averagely 8 hours dally.
Highest sunshine period is 9 hours dally in November and
December and lowest in July and August wlth & hours
averagely. See Fig. 6.

Solar radiation 1s highest Iin March and November
with 17knm? and lowest 1n July -14knm ?.

Design 1nfluences will be on nature of finishes,
roof and wall materlal, thermal comfort, shading device

depth and materilal, general site planning and bullding

orientation.

5.2.6 VEGETATION

At macro level, the vegetation of the site is that
of the open savanna wcods which 1s characterlised by large

grass land dotted by troplical trees and shrubs.

!
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Fig. 1
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CHAPTER SIX

DESTIGN REPORT

This Chapter explalns the aulhor's systematic

approach to the analysed problems and his deslign proposals.

6.1 SITE CONCEPT

In developing the site concept, major activities
which will take place in the library as earlier identified
are zoned accordingly. Such zonlng has been affected by
nolse, security, accessibility and other related variables.
Quiet areas like reading room which requires concentration
were 1solated from the nolsy areas of entrance, circulation,
staircase, and exhibition among others. See Fig. 1. A
rough idea of library functions and their inter-relation-
ship informed zoning to enhance easy accessibility to

materials while avoiding points of conflicts. See Fig. 2.

6.2 FORM DEVELOPMENT

Having analysed the site concepts, the author adopted
The comblnation of cilrcular and rectangular forms for the

following reasons:

structural simplicity;

- Space economy;

- easy expansion and proper circulatlion efficlency;
- Aesthetic reasons;

- wventlilatlon purposes - See {'1g, 3.

6.3 CHOICE OF STRUCTURE

The column and beam structural approach was choasen Lo
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ensure durability, flexibillty, and fluldity of space,

6.4 DESIGN RESPONSE TO COMFORT

The author here, explored merits of avallable natural
posslbilitlies to enhance comfort. Thils approach basically
incorporated major problems analysed which 15 that of harsh
tlimatic conditions,

CLIMATIC CONTROL é
The two maln climatic concerns in hot-humid zones 18 the

avoldance of penetration of excessive solar radiation into

bulldings and the encouragement of evaporation of molsture

by breezes.

As 3 result, the whole library has been planned with
loosely scattered bullding units. Carefully mixed into the

shade of landscaped environment 1n crder to allow for free

air movement. : l

LANDSCAPING | *’

Landscaping the library is not only an essential but
a necessity. OCGrassing the environment and planting of trees
wlth water bodles bhave been utllised Lo exert some poslitive
influence on the micro-climate. Grass surfaces dorminated
the external library environment slnce natural growth tends
to stabillse temperature and minimlze extremes in them.
Paved surfaces, onh the other hand tend to exaggerate 1t.
Hence, paved surfaces exposed Lo sun, were shaded by plant-

ing of trees and shrubs.

BUILDING ORIENTATICN

The bullding has been largely oriented along the north-

south, and as near 1t as possible. This 15 in line with the

i

|

g
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understanding that windows in these directions receive
the least radiation. Openings were avoided as much as
possible on eastern and western facade to minimise solar
heat gains. And where openings could not be avoided,
shading devices were applied.

VENTILATION

Rather than bear the expense of providing central
alr-conditioning, which experience has shown to be very
difficult to maintain technically and filnancially, the
building was designed to take advantage of natural
ventilation. This was possible by orienting openings
largely towards the breeze prevalling during the warm-
humid season to utilise 1ts cooling effect., Little
openings towards the sun was adopted to improve in-door
comfort during cold season. Ona“general note, reasonably
large openings were allowed 1in opposite walls,

The effect of the above is that, the building 1is
reasonably well-ventilated and cool enough for studying
over a long period. Notwithstanding, the design 1s
flexible to permit inspallatlon of split unit AC or
fans in offices and reading rooms so as to provide extra
comfort for users and equally enhance library material
preservation.

DUST AND SAND CONTROL

A study of the site revealed that north-easterly
winds carry dust and sand particles over the site.
To over come this nulsance, the library environment
was judlclously landscapéd with trees and shrubs having

leaves and viscous surfaces which catch the dust and




e
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filter the air,.

WIND CONTROL

Wind breaks 1n form of tree belts was employed to

curtail the distructive tendencies of harmattan wind betwee

=1

November and March. However, trees and grass were also
Planted near the building to allow heavier cool air to flow

in slde since the building has generous openings. - {L

LIGHTING ?

Lighting concept employed here 1s that of abundant glare-

free natural lighting supplemented by artificial fluorescent
i
light. This was possible through generous openlngs. '

.,E!
i

N Ih
GLARE CONTROL |

Openings were recessed by 1.2m to avoild direct sun-ray

from enterlng the bullding, keep out the rain and provide

~shade. All reflective surfaces 1like walk-ways exposed to

the sun are shaded by trees and shrubs.

NOISE CONTROL

Trees are densely planted to Fform barriers Wwhich reduce
the level of air-borne nolse. Besldes, it satisfles the
instructive need for aesthetlics. Other areas will be
discussed under use of materials and finishes.

CIRCULATION CONCEPT AND INTERNAL ARRANGEMENT

It was always intended that the library would become
a focal point for the campus and this concept was extended
to the design of circulation pattern of the library. It was
centrally located in the bullding, thus, distributing people
into the various compactments wilth minimal conflict.
Internal arrangements kept readers by the windows. Hence

1t i3 possible for them to rest their gy e¢s an the green

H
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rotbing landseape and olhor unlvern| Ly bulld!iogn aroaid,

OTHER REQULREMENTS ' r‘i-”

Flexibility:- For structural and space flexibility
needs, modular deslgn approach was adopted. This way we
have minimum permanent structures, 1n which case, no function
azsumes a flxed space occupation except fixed core elements
like btollet, stalrcase, etc. The result 1s that 1internal
rearrangements of functional components of the library
1s fully guarranteed at little or no practical cost,. ' IW'
Details had already been dlscussed 1n chapter two. To n
this end, open offices, free space dorminate the interior.
EXPANSION “
The long imposing struct ure made 1t possible for the
library to grow on both eastern and western ends. _ 1}

COMPARTMENTALISATION

Tihvs Deslgn approach was consldered by the author to
prevent fire spread. Use of fire resisting doors which are
self closing and minimize openlngs at property boundaries,
emergency ataircases to faclillitate evacuation of library
occupants in events of fire. Fire hydrant was located 1n

hear the tollet te be used as ald in event of fire

ouf-break.

SECURITY

The arrangement of the stacks between the reading
spaces psychologlcally discourages mutilation and vandalilsm
Since a culprit c¢an be seen by other readers at opposite
ends of the stacks. Mosqulto netting (1iron)} of openings
was completely recommended to minimlize the tendencies of

pilfering library materials through the windows, uso of
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control desk to check lncoming and out-goling library uscrs,
an electronic gate which raises alarnm if an improperly i
charged book is to be taken out or Lhe library 13 tg Supple-
ment Lhe manyal conlrol system. The use of close Clrcull
television to monitor activities in various library units
was yet another solution provided,

MATERLALS AND FINLSHES

b

Floor rintishes: Thls consist of toncrete paving in out-

door reading/recreational areas. Terazzo finishing along

the main Circulations lncluding the €xhlbltion area.

accoustic reasons.

All circulation routes round the site is of concrete
paving.

Walls:- mainly of concrete block walls for external
walls and certain internal areas, Temporary partition of
aluminium andg timber was adopted. Internal walls of seminapr
rooms and conference rooms are finished with accoustle tiles
to help deaden nolse generated from dliscussion and those of

machineries 1in Printing and binding divisions.

ROOF

Roof material is longspan aluminium roofing sheet Jlaid
on steel lattice beam double pliched to gently throw off
water. All €Xpose concrete surfaces on the roof are finished
with asphalt tanking,

CETLING

Celling Structure 1s the Suspended type with accoustic

celling ties 1laid Lo help absorp noise,



Basically, simplicity is Lhe mojor virtue of Lhe design as il
is devoid ol complications.

G SCHEDUTLEE O ACCOMMODA'TTTON

(8]

The appropriate space required lor users, bookstacks and
library staff was estabished based on figures obtained on
student/staff population, international standards, Clients brief an
and assumptions based on recommeded practice.

CLIENT BRIEF

The brief requested Lhe archilect Lo prepare drawings for a
a library building in line with what was projected to be ultimate
size of the universily. Minute details such as objectives of the
University, and Library organisational structure, Planning facts
and figures, structural considerations. fenstrations, and commu-
nication were given in a ten page brief submitted to the author.
While appreciating the unigue contribution of the brief, it must
however be emphasized that it was Loo ambitions.
The University with its present student population of about 4,000
is projected to have total enrolment of about ten thousand students
(10,000). Using a percentage of 18 of student population, than
space for readers = 16 10,000 1,800,
Teaching staff at the ratio of one ten students will number L0010,
and 25% seatbing will be 12% seats. The administrative stall unnden
this guideline will requive 129 seats thus, o tolal soal ing capaeil

of 1925 is envisaged,
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READER SPACE: standard acceptable dimension of an
indlividual table 1s 600 x 900mm with addltional allowance,
a reader occuples 1.25m%,. Micro reading room (carrells)
for serious work or research requires 3.0m?.

SHELVING SPACE: A collection of 100,000 volumes
is belng planned for the first twenty-fives at a shelving
space speclification of;

Area Books Aren

Journal:s

Open access=4.65m* 1,000 volumes 9.35m’ 1,000 volumes

Closed access-

4.03m? 1,000 volumes 8.06m? 1,000 volumes

Or at fifteen volumes per foot.
Below 18 a break-down of the areas in the proposed library

building:

Staircases, l1ift, toilets and duct

168m?

Functions GROND FLOOR Area (m?)
Entrance Porch/Drop off 17Tm?
Vestibule 18m?
Luggage Room 36m?
Control Counter 18m?
Circulation Area 264m?*
Public Catalog 85m?
Serial/Journals 350m?
Reference 340m?
Loan Desk 85m?
Photocopylng Room 72m?
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Function GROUND FLOOR

Technical Services

Acquisitions
Despatch/Delivery
Accesaslion
Cataloging
Classification
Awaiting Shelving/Circulation
Parking Space
Out-door Reading/Recreation
FIRST FLOOR
Headers
Stack
Staff Area
Clrculation
Staircase, 1lift, toillets and ducts

Staff Area

Workspace
Bindery
Printing
SECOND FLOOR
Readers
Micro-reproduction
Stacks
Stalrcase, 11ft, toilets dand ducts
LIBRARY ADMINISTRATION
University Librarian
Speclal Assistant to Unilversity Librarian

Secretarial Staff

Area (m?

754m?
383m?

36m?
180m?

168m?

144m?
144n?

72m?

882m?
185m?
324m?

168m?*
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Function SECOND FLOOR area(m?)
Deputy librarian 36m?
Accounts Office 72m?
Workspace 72m?

THIRD FLOOR

Readers 915m?
Reserved Unit Stack 260m?
Audio-Visual/Store 272 .8m?
Circulation 156m?
Stailrcase, 1ift, tollets and Ducts 168m?
STAFF AREA
Computer Central Processing Unit (CPU) 144m?
The Internet, E-Mail and Close Circuit T.V. 72m?
Staff Common Area 72m?
Head, Computer Services' Unit 36m?

FOURTH FLOOR

PG/Staff Division

Carrels 206m?
Readers 432m?
Rare Books 113m?
Stack Area 129m?
Circulation 39m?
Staircase, 1ift, toilets, ducts 72m?

FIFTH FLOOR

Staircase, 11ft, 1ift machine room 72m?

10,676.3



CIHAPTER SEVEN

7. 1 CONLUSION

The sphere ¢! communicatlon and Informatlon has develdpod
permanently as one of the largest and long lasting unful.-
filled human ncoeds. Ilnstalled In z2uch an Ldea I cannot
see llbraries otherthan 1n their rightful priority of essen-
tlal structures of soclety. they are the surest way of
trasfering and promoting the continulty of knowledge.

In fact, they are well placed to gilve to local communitiles
and to humanity in general, a sense of well-belng and |
securlty of herltage, and a surety that the density of

informatlon avallable answers thelr needs, behaviours and

human expectations with maximum adequacy.

With only these few important points, the reallty and
the development of librarlies must be listed among the prior-
ities of our socleiy. However, present dimensions are llnk?d
to quantity and quality of knowledge. This calls for a
complete entry 1into competitive territory of knowledge and
a renevwed approach te library lssues.

Glven the above, in the face of ecconomic constralints,
the author atitempts to explore this scheme with view of
contributing to soclectal development. A study of prevail-
ing situations, trends of library development, 1its new
roles and societal problems were carefully carried out.

A further analysis of conditions under which effective
learning and reading can Lnke place was done and cupprostlons
were deslgned to pglve satisfactory results. The work does

not portray itscll as a perfeclt solulion to Lhe dellined




preblems, rather it Is an attempt towards solving the

problem.

in

In

Lhis direclion so as Lo evolve varylng alterpnatives

Future archltects are therefare enjnined Lo rooearch

Library doeaslpn,

RECOMMENDATIONS

Research have shown that lilbraries 1n Nlgerla are faced

wilth a common problem. Among these problems are the follow-

ings:

H

Decline 1n the lnvestment inacademic lilbraries as
Universities reduced the proportion of their overall
budget over the past few years.

The astronomical rise in the cost of sertfals, 400%
of the last 15 years, leadlng to wildespread cancel-
latlon of serial tltles;

The cancellation of expensive and unique titles

forcilng libraries to loose theilr richness In diversity
and move towards more homogenous collections, as they
geek merely to satisfy securing or core c¢ollection
ltems;

For human socletles, the future must not be a territory
of chaos - hence Lt must be built with clarity and
determination. The followlng recommendations are
therefore put forth to better the future of ocur
libraries.

Architects must strive to design with climate so as to
reduce cooling cost since decllining economies and high

inflatlionary sltuntions are a major handiongn,
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Finishing must be such that it requires little
malntenance;

On the pollcy levels, Universtity policies and manage-
ment of intellectual property ought to be thought.
Efforts must be made Lo improve the imape of libraries
and libriarianshlp 1in Nigeria,

University libraries in Nlgerlia should take advantage
of the "Twinning" arrangements belng proposed by

some Universlty libraries in the United States and
Canada.

University librarles 1in Nigeria must go beyond their
traditional roles and move into commercial ventures
such as providing consultancy services. This will
substantiate efforts by the governemnt which solely

finance the libraries in Nigeria.
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