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THESI S ABSTRACT

The trend of Library Architecture fromthe ancient
hi story reveal s the netanorphosis it has undergone.

This trend can be likened to the trend of human know edge
right fromthe stone age (Primtive age) to the age of
iron and steel and finally up to our present day age of
Conput er.

The advancenent in know edge has resulted in seeking
new di mensions of portraying library architecture. This,
in nodern day, is the evolution of the grid system design
(the nodul ar design system.

This thesis is virtually a study of the use of this
systemin academc library buildings. The first chapter
proposes and defines the area of concentration. The
second chapter looks at library architecture fromhistory
to date. The third chapter picks on case studies of
existing academc libraries both abroad and at hone - their
probl ens, and possi bl e sol utions were nade.

The fourth chapter which is the research chapter
| ooks at the nodul ar design systemin library. Wat
factors shoul d gui de nodul e size selection,, the probl ens
associated with uniformgrid and attenpts were nmade to
evolve grid sizes for certain areas of the library.
Chapter five studied the site and chapter six which is

t he design proposal is where the application of the precee-
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ding chapters is seen.
My own contribution in nodern academc |ibrary design
vis-a-vis the nodul ar systemconcentrated on, is the propo-
sal of outdoor rendi ng areas, provision snack bars on the

roof top and informal reading areas.
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CHAPT.? ONE
THESIS PROPOSAL
1.1 InfroductionZMotiyation |

In recent years, Nigeria has réalised its'statistical
nosition in technolopy even among'the third world nations.
in view of this, Nigeria has gone on the creation of insti-
tutions whefe indigeﬁeous technology could ba avolved.

Tkis institutions include Universities of Tec¢hnology, among
which Federal University of Technolegy, Minna was creatoed.

Since ghe motive of creating Universities of Technology
is directed at evolving an educational aystem thet will work
towards creating an indigeneous technology for the country,
tho supbortins facility to house the reseorch materinls is
necassﬁry. _

It is thercfore ohvious that the erection of ‘a library
complex to act as & repository for large and organised collec-
tions is reqﬁired.

Foderal University of Technology (FUT), Minna will
oo movaed to its permanent éite soon whaere this proposal will
be needed. The lib;aby will provide services to the entire
University ineluding those Departments to be created in
future., , | L a
1.2 Statement of Froblem/Intont

"
’

Modern technology has given birth to.an advaﬁcement
11 building desizn. | | |

This includes the modular design system. The modulayr
system simply consists of bdys (columns arranged at regulap
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intervals, otherwise celled the moduale) to act as the loal
Learing clements instead of +h2 walis in the building.

This is found tc have groat applicebility in the moder:n
“ibrary designe |

The fundsnenenl ~-fevion to “his system is thel ono
cclumn spawing or bay sizme almost perfoctiy adapted €2 oce
Panetion, such ms the Hook storage, will not be eqqally
well suited to macther. | |

Thié thesig hones *c éﬁnﬂy and attempt to resclve this
problem, ﬁtfempts will nlist W made to evolrr gatisfact ry
~nd workable Rayr to suit aazih uondt of the library funetionc.

Te3 Aims and Objectiveg

1., To Cesign a library that will accommodate both present
and futurs pecds. _

2. To cr.ate an*envirénmeﬂt that stimﬁlateg.rggdiﬁg for
acadenic and recreaticn, |

2. To provide quarters thnt will as far as possible engure
the preservation of eollectlons.

4s Space utilisation: Tn provife sufficient space for 2
given number of roadewn, sServiees and c:llecfion of
mr_-ﬂ:eri_gn_ls, ‘ | |

5. To design a comfort-oviented library for reader and
staff. This will reduce matters like temperature,
humidity, insufficient lightines, visunl and suditory

distractions.



1.4
(a)

{b)

(c)

fa)

1.9
(a)

()

(e)

b ]
Research Methddolbgy

Yigits to existing academic libraries were made tu Lo
acquainted with the prevailing situnticns. Facilitice
and aervicés offeradlby those librarics were assossad
with.a.view to irproring on tihem, |

Personnl interviews were carried out %ith library
staff and students to ascortain the nature and the
extent of their library services, problems and proposnls.
Seminar ﬁapers, Aﬁnual Reparts of librariea, Readers'’
guldes, Newspépers, Journgls and texthooks were all
researched into and relevant information deduced have
been fully acknowledged. . |

Case studieg of existing libraries were carried out
both locally and irternaticnaily. Foreipn case studies

were carried out mainly Jor the purpose of sceking the

moat modern concepts of academic library design with =

view to making a proposai within the modern context.

Scope and Limitations

Case studies will be carried‘QQt only on Acadeﬁic librea~
ries,

Users of the proposed library complex will mainly be
academic students and rescarchers. .

In view of level of technology available in Nigeria,
this proposal is not made to tnke effeet in full phase
but gragual,
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(3) The diversity in c¢limatic regions worldwido, makes
this project limited to the tropichl eclimate.

2,8 The Client/User

- The c¢licnt of the project ié the Federal University

of Teehnolopgy, #lmaa

Tﬁe motive of eétablishing tho library complex conforms
with tho philosophy of the University, which is directed a*
svolving an educational system that will genr towards croa-
ting techmological manpower that will scerve the stste end
the country as a whole. -

It is therefore obviouc that “be facilitios'in the desi rm
will carter to some degree the needs of the University.

1e7 Viability of the Libreary Projecy

The Library Complex bas o 2aty; o support and facili-
tete the .chievement of the educaticnal programme of the
Urniversity by procuring, organising and msking availabie ite
»zsources that are vital tdlthe achievement of the afore=-amc.-
tioned goals. |

The merits of such a library cen furthor be given as:
{e) Students will %2 ip en envipcrrent of o viporous library

service which emphasizes its information, function apd

has an active rescarch programma, _
(b} Therc will be mutual henefit to both librarj étaff and
students. The library staff will have the benefit of

expertise and professional interest of the University.



(e)

(1)

(ii)

5
Many common neads can be met by shared accommodation
and equipment, allowing a high level of provision
for both, whilst maintaining the economical use of
resources as indicated below.
Inoreasca bibiiographical coveragej since wasteful
duplication in separate departmental collection will
be unnecessary.
Shared use of expensivc equipments such as video
recorders, computer terminals. 7isunl display uaitis,

photocopiers, and printcr.



CHAPTER TWO
EXPLORATORY STUDIES

2e1 Introduction

In writing this thesis, it was considered pertinent
to review the existing literature in library buildings
cnd designe. It was also found necessary to look at the
trends of library architecture from the time library build-
ings were first erected to date. The purpose of this was
to ncquaint the researcher with the knowledge of the chanjos
in trend and how that changes in tune have influenced the
architecture as a whole and Nigerian library architecturec
in particular,

22,0 Libraries of Earlicr Civilisntion

The effects of secularizatiorn arising from the french
revolution of the 18th Century brought about a freedom
of study and research for libraries. Libraries as store-
houses for books and other forms of records have a histo-
rical background that goes back éq the earliest days of
recorded civilisation in Mesopotan}a. Evidences of deve-
loped literature werc more often discovered in temples and
houses of princes or the palaces of kings. Thousands of
clay tablets intec which were wedged cuneiform letters were
found in the palaces of Lshurbanipal (668 - 631BC) in
Hineveh with indications of a well developed catalopuing

Systeﬂl.
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In Egypt every temple had its lihrary and schcol,.

In pre-hellenist Greece, the firps truly extensive library
was credited to Arigtotle (384 - 322BC).

In Alexandria, the cheap availability of papyrus and
the enlightened rule of the ptolculos provided a great
impetus to the translation and editing of books, and libre-
ries were accorded much importangen |

In Rome, the firgt libraries werec all privetc and
consisted of booty brought back ferw foreipn wera. The
earlier colledtions were kep’ Tor~ oftﬁn im a special
room {tablium) in Rbman house aﬁd Worn ﬁora arcshival than
anything else.. -

Galus Julius Cnesar was credited with proposing the
first public librarics. Ti. 1irse c.olie Llibrery was built
somctimes between 39 and 27F: by Graius Asi-ius Pollio and
subsquent ones were built right tivnuch The time of fhe
later emperors towards tiie ond of he Eoﬁan Empire.

The renaissance pericd (pericd of rebirth) marked a
revival of learning in the 12th century. The risc of the
Cathedral Schools, “ronslation 97 Lulemwssic and Philoso-
phical works from Arabic; a rébirth.of the Roman'iaw, all
fostered by sociml and economic conditions combined to
produce an awakening which found its culmination in the

birth of the Universitiesu
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The Monastic libraries in many naéés undéf went a
period of deeline end yielded supremzcy to the Cathedral
Schools and episcopal librarieg. 1In France, from.ilth to
13th century, Charties, Parié and Orleans were centres cf
intollectual movements. In the 13th century, the age of
scholarsticism, there was emphasis on the production of
toxtbooks. - |

At the time'qf.thg reraissance came the invention
of printing and the ensuring shift to the modern coneep~
tion of library. Containing few scholerly books and
were for the most part haphzard; unsystemntic librarics.

In the first half of the 20th centufyn as funds
available to American Universitieé in creased, automatica-
lly there was a greanter strive towards achieving comprehen-
siveness in fields specialisation.

- The development of the University libraries became
high with progress of librarianship in general, and the
frinciples of educaticn which have shaped them. As concepio
of education and library service changes, so alsc do the
concepts of library service within educational institutions
and indeedy the architecturec.

The architectural form of libraries took shape only
in the last half of the 19th century, Eorlier or prior
to that time, the contents of the library could be accommo-
dated in almost any available building. |
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The discovery of the rotary printing press gave impe-
tug to lihrary buildings such as Trlisity Hell Zollog.
Library at Cambridge. Such buildings were cheracterised
by high ceilings which permittad the use of multi-tiered
galleries along walls. | o |

The first half of the 20th century witneésed pgreater
freedom from the 17th contuwy 1egacy, enabling, a combina-
tion of beauty and utility in the design ¢f lihrary use. |

l In the design of University Librarios, the noed for
direct access to books by resders deminated eg. the libra-
ries of Universities of Glassow and Leeds in Britain. Ir
United States, until recentlr, most college and University
libraries were operated withk closed stacks. 4 peneral
Jdis-gatisfaction grew with “his tvp= »f 1lilrary and thereo
was a call for a change.

A break with the ol war inevitablc to create a ﬁew
ora of library buildings, &sr open stack {open access typu)
type of service in a2 {lexible¢ spatial arréngements. The
post world war two wiinessed a2 flourigh in medern library
architecture; vith the applicabilit-r of madern technolory
and materials in architecturai innovations,

Historic rlan Types

There are f{our types identificd by Anthony Thompson
in his book Librery Buildings of Britain and Europe

(London, 1963). There are as frllows:
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2.2.1 The Classical Plan

This originated in ancicnt Rome and was used througacu
ntiquity and the renaissance,

it consisted of a single monumental hall for the th-_ .
2lements of the library (readers, books and staff) decoia-
ted with sculpture and moral paintings, with book cupboar .-
'~ shelves placed against the walls (later) galleries. At
Zirst these libraries wére generaily connected with templcs,
iater they were attached to or formed integral parts of
Cathedrals and Princely dwellings. The classical pian was
designed for few boocks and few readers. It ultimatcly
failed because of this limitation and the ncisiness of n
large open hall, The prototype was the Roman library at
Ephesus (A«D. 107), (Fig. 2.1).
The Medieval Plan

This was usually a small library for monastries
Cathedrals and small colleges. It consisted of a room
with book shelves projecting from the wnlls like Church
~ows and Central aisle. It developed through several
stages into a series of alcoves crcated by book shelves
with tables and chairs in cach alcove, The mediewal plan
hzos proved ideally suited for small libraries or even
special collections or rooms within larpge libraries. The
prototype here was the library of Cueen's College; Cembridoe
(1440) (Fige 242)s
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2e2e2 Plans for Closed Bookstacks

The real impetus to planning mocern 1ibr$ry buildings.
ctemmed from desipgns to solve the problem of supplying
aeny books to many readers. In the carly 15th century,
bocoks Legan to be produced in much larpger quantities and
towards the end of the century also, the development of
education broupht greatly increased numbers cof readers, go
“hat it became necessary to scparate the elements of the
iibrary, in particular books and readers. The books wero
zept in closed bookstacks, whi’™» tho readers were 27Comno—
dated in a large reading pﬁom. The prototype of this was
the hibliogheque Sainte~Genevieve at the Uanlversity of Faris.
This had the bookstacks akove and thoe reading room below,

“Apother arrangement of cloged-stack libraries consis-
ted of a circular reading roo: Qitn the catnliogues and
library staff in the centre., The open accegs colleccting
>f reference books is kept in the inner walls and in a
rallery, the whole heing surrounded by closed bookstacks
on severai fldors, The prototype was the British Muscum
Lihrary, London (1857). The excescive trafiic Bhrough the
»egling room ﬁade this‘a'disadvantage. inocther closed -
stack plan was in form of a rectangular building, in which
the reference staff were placed hetween the readefs, in
front and the closed bhookstacks behind., The prototyre was
the Bibliotheque Nationale Paris (1854). See Fige 2.3

S T

L
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2+2s3 QOpen_Access Plan (Modsrn Flan)

The practice of keeping dooks in closed stacks muse

have stemmed from the notion that the library was prime~
rily a repository. Faced with the prowing demands for
baoks. in the 19th century, it is no surprise, the libra-
rians? first impulse was to protect the collections from
the readar. In the middle ages, books used to be chained
to iron=bars on library desks to prevent their being
removeds, In Church Libraries, monks wrote"bcoks curses”
into them to deter thieves.. T 2 game air of possessive~
ness was refiected in the varicus plan types that exclu-
ded the readers from the stacks.

By 19208, however, the whole philosophy of librarisn-
ship had begun to shift. &:zzvice to ﬁsers became far more
importani tham it had been. Books were in -ny case cheaper
cnd more readily availabie. On the Campuses, libraries
came to be viewed less as passive repositorics of knowled-
ge and more as an integral part of the teaching machinery.

The opea access building piang are the result of
a2fforts in modern timne %o bring Zocks cad readers together.

2.2.4 Comments/Conclusions

Looking at the historical conceptlons of librarics
from early civilisation to date, will convince any resear~

the? of the metamorphosis the desigh concepts have under-

f
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gone  in both planning and comstructional techniques. 1%
will be interesting to observe the following about the
evolutional trends.
{a) From the three basic cocmponents l.e the usgcrs, starff
and materialsg the early libreries (classical libraries)
accommodated all in one réom or hall with materials arran-
ged on a raised platform along the wall or alcoves,
This was maintained Auring the medieval period and the
only iﬁprovement was on the bookstacksy which was mede
in such a way as to enable the roaders sit and scrutinize
the materials, | |
' This concepts ultimately‘failed because it couid noi
acccmmodate the inecreasing number of readers, bocks and
the difficulties of allowing larpge numbers cf readers
into the open hall for either lending, reading of for
information.’ | o |
(b) In the early part'of the 19th century,-the closed
bookstack replaced the former one. This also was later
abandoned since it did not allow scanning through collce~
.tions. | o _ |
(ec) .Library design in the later part of the 15th century
was the evolution of the open access plan to atacks and
subject divisjon within the library. This developed into
the separation of the administration and the lending area

from the quiet reading spaces, There was quite a number
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sf merits in thig consept. |
{1) The reader has e greates fraedoﬁ end can scén througr.
collections with little waste of time,
"ii) Offers greater accessibllity o books. readcr arcac.
iii) Hes the ability of self gervice, waich eveatualily
saves personcel, thus making the .librery more effi-
cieﬁt. | | |

2.3.0 The Development of the Modern Library. g .

The libraries of the 17iL cectury wre profounily
influenced by religious, politica’ nnd economin Srands,
Great library collectiones rose and fell witr th- fortvnes
of war and politics. Although University iibrarizs fiou-
rished in Burope at this time, espacially in th- Scandine-
via, Central and Rastern vurope, itaiy. Spain end Pertugnl.
The Univ.ra#ity library as an cffective Loo’ of research
4id not exist before the iate 18th centurya.

The 19th century German University ilbrariers become
nrototypes for mos? of the world, The'librarien of Berlis.
weipzig, Heidelberg. Bresien and Tubeiren hed adopiod
nrecigse definitions of acquisition and catalogu’ng policr,

Two of the new Americen ingtitutions found~d m tre
German models, the John Hopkins Univorsity (187€) emd
University of Chicagoe (189C) put aajor cmphasis on Depart-
mental libraries to prorote tha sroirar {3po of Urdversicy

institution,
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£1d Universities such as Havard, Yale, Michigen

and Columbla recognised their existing centralised collze—~

tions to serve the mew type of rescarch scholar while

meny

other college libraries of the 18th and the 19th

century remained antiguarian.

2.440 The Library

meny
rent
()
(b)
(e)

()

(e)

The deseription of a library has no specificeity, thus
descriptive definitions have béen given by many diffc-
people. Thix section attempts o 106k at some of thon,
Libraries have been described os "rﬁpositories'
(place where valuables are deposited for safe keeping)
of humen knowledpge tolcover ié, to moke it avallable
to breaent and future generations for further growth"
Sharma (1978)s .

The library is a tool foe intellectuali freedom dnd
economic development, and a fateway to politiceal,
economic and social happiness and surVival.l

A library is a planned c¢ollection of volume of books
to cnable or guaranttee ease of nbtaining a tarpget
readership; '_

The library can be perceived ag an institution to
which an indivédual can turn for a permanent and
comprehengive store of information picees.

The libreary is a building where books and information

materials are preserved for rcferences. .In an ideal
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library, the collections should not be less than 1,000

volumes.
2+tel Comment |

If the ideal nature or fnttcrn of the library as
advocated by the last definition iz fo L¢ adhere to, cne
will subscribe to the fact that a particular sctiing cannot

be described as a library until it has a collection of

at least 1,000 volumes, All the definitions of the library

above, though varied, tend Zownrds a Iocal point - intcllec~

tual development.
25,0 Classification cf Libraries
Many categories of libraries exist, ranging from the

specialist to the gencrnl,

A department of architcclui'e in a University, for
instance, will only have hol<ings peculiar to architec-
ture. A Professional library, say an Engineering library,
«w7ill have holdings in all fields of Engineering, while a

public library will attempt to have holdings for all the

fields, so also ig the University library complex meant

to serve the institution.
The classification of libraries is done according

%o the services they offer,
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2.5.1 Academiec Libraries

These are peant to serve the academic community. The
collection covers all areas of knowledge in the given
academic community, These type of libraries arei
- School eand College libraries
- University libraries.

These litraries are in many cases, used as research libraries,

} 2.5.2 Public Libraries

These are very large libraries scrving the neced of a
wide patron copmunity. They acquire materials or documents
to meot the needs of both old and young, literates end
illiteratesy school children and cducated adults. They
are being financed by the nuhlia er, from the government
treasury and organisations. They also storn and pass
vital information pieces to the public} literacy ceampaigns.
Txample of such libraries are: Natimal Lihparies, Stnto
"Abraries, Division or DBranch Libraries,

24523 Special Libraries

These arc 'ihurqri-c of speci~’ Institutions or organi-
sations, werving specific or well-defined purposes They
ar‘e usually small and their collections are also limited,
tailored towards satisfying the needs of a special group
of readership. These libraries include the following:
Research Libraries, Medical or Hospital Libraries, I'rison
Librariesy Military librariecs.
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d) 2.,5.4 Departmental Librarics
Thesce aro small librarics serving the needs of both
students and staff of n given department within an
institution, Their collections are limited to the
subjects of study wiihin the department. These type
of libraries could gencrally be classgified under |

academic libraries,
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. CHAPTER THREE

CASE STUDIES | '

3a1 Introduction

This chapter 1s devoted to tg?;gggp'gtudies of oxis~
ting librories. In all, four case studies have been
carried out. Two locally and two internationally., The
local case studies:have-been in such a way that a more
recent one based on system of modules and an old.building
not based of this system. This is dome to examine the
implication of modules on the library in terms of ?lexibi—
lity and expansion. : - _.“ | o

The foreign case studies are to serve for comparn%iﬁe
purposes, between local and internmational standards so as
to have o broader knowiedge of library architecture in
ceneral. Apbraisals of these libraries havé bheen done
with a view to incorporating relevant and interesting
clements. . o } _ _ |
3.2.0. Case Study 1: Kashim Ibrohim Library,lﬁhmadu Bzllo
.IK; et ‘ University (ADU), Zaria. (Plate 3.1),

: |
3.2.1 Drief - ' i

LRCHITECTS: Eghor and Associates. o

TYRE OF LIDRARY: To house the Sciences, arts and social
sciences collections, .% '

LOCATION: A.D.U. Main Campus (Fig. 3.1) }

DATE OF OCCUPANCY: 1978 . P
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7.2.2 Site Considerations

The site is bounded to the east by the Biochemistry
Dcpartment to the South and West by the Computer Contre
=nd Faculty of Environmental Design respectively. To the
approach is a wide parking space and dual carriage way
separating the library with the male student hostels.,
Thus by locatinn, the library is central and easily acce-
ssible from most part of the Campus. Fig. 3.2
3¢2¢3 The Library

The library has about 170,000 volumes of books, 2,000
microfilm items and 34,500 bound volumes of periodicnls.

The number of Jjournals currently reczived is about 2,880
titles, The 11hrary was designed for a capacity of about
500,000 volumes and 2,000 seats spread over each floor or
sections | ‘

The library wmanages about nine other branches in addi-
tion to departmental libraries, It has a total 222 members
of staff of which 33 are professional librarians. It hes
sbout four divisions with twenty different unitse.

As one enters the library on the ground floor, is the
cdntrol and exhibition space. Directly opposite the entrance
and at the far end is the circulation desk/loans, catalogues
administrations and technical services. On the right and
left from the entrance are the serials and reference sections
respectivelye The first floor houses Arts and Social

Sciences collections, Audio~Visual, Administrative Offices
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_NEW_KASHIM IBRAMIM LIBRARY - . _

Library

Three

Reinforeced concrete frame with concrete floor
and roofs. Sand/cement blockwork to exterior
witlls and partitions. Ground floor slab raised

above grade. :

Painted sand/cement render ‘to vertical and
horizontal concrete louvres walls; tyrolean

to the main columns of the projecting lobby
entrance and canopy. "Painllette' tiles to
Internal walls, to the top of the concrete beam,
Aluminium horifzontal projecting window with
aluminium door frame to the main entrance and
internal way into the reading area. Flush wood
doors with wood frames to key offices. Three
walls ol the lobby is [(inished in timber and
plywood. All floor finishes are grano.
Exterfor: "Sandtex" tyrolean to main columns.

Ofl-white to beams and. grey to the walls and
sedondary columns. Dark green to concrote

gutter fasein.
Iuterior: Off-white to render for walls and

coellings. Natural finish to timber and plywood
on walls. " Light yollow to offices and mnin

rooms .
Vertieal cenerete and aluminium louvres, hori-
zontal aluminium Jouvres and concrete claustra,

Cedtral air cond(tioning throughout the build-
ing. Additionally standing fans in the offices.

As above.

Roof slab falls to drains. outlets with cast
iron down pipes. to the ground level drains.

G W.C., 4 wash basins, 4 urinals per

floor.
6 W.C., 4 wash basins per floor.

Men
Women

Newly built,

——

.2:":
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‘nd Carrels, with seating and staff to the left and right.
The second floor contains the Science and TOChnOlOdj
and Librarianships collections to the right, while the
reserve and documents sectioms are to the left, Directly
opposite the stair landing lecads to the Africana (Fic.3.3)
and theses section. On the roof is the plont room. It
has a total floor area of 13,455 square metres. (Table 3,1
and 3.2)
3¢2.4 Architecture

The design consists of a Mezzanine floor at the Recep-
tion running through the first floor, The structure is
reinforced concrere frame with concrete floor roofs, sand/
cement block work tc the exterior wails and partitions.
around floor slab is raised above grades Vertical concrete
louvres, horizontal and vertieal aluminium iouvres and
concrete claustra are used for sun protection. (Fif. 3.4
and 3.5) and plate (3.1).

Lighting and ventilation are purely mechanical.

34245 Merits
(i) Proper functional co-ordination of units
(ii) Good Structural grid system
(iii) Good traffic flow for both materials traffic and users.
(iv) Aesthetically appealing elevations.

(v) Use of square columns inside and rectangular out is
goodas
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Te2.6 Domerits _ _
(1) Usge of uniform module of 6.,7m did not consider the
chonging needs of other accommodations, |
{ii) Decep plonning, makes it impossible for use of naturs’
lighting and ventilation. When power fails, most
parts of the library are left in darkness.
“i1i) Mechanical plant on the roof top causes vibration
“\xto the sfructure when in use, .
(iv) ﬁo proviaion for out door reading.
(vj Toilets are badly positioned and constitute menance
to tﬁe entrance with its odour when there is no

water,
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3.3 Case Study; University of Ibadan Library (Plate 3.2)

3,3«1 DIrief _ ‘

ARCHITECTS: Design Group Nigerisn Chartercd Architects

TYPE OF LINDRARY: To house Sciences, Arts and Social
Sciences collectionse

LOCLTIONT Central

DATE CF OCCUFANCY: 1954, and 1969.

3.3.2 Site Conditions '

The library is tounded on the South and West by the
Spbrts Complexy on the North-west Ly the Institute of
Education and on the East Uy tne Faculiy cf frts. The

Denue road bounds it on the Northe (Fif. 308)

3.3+3 The Library

| Iﬁadan Unive rsity Libtrary was éompleted in two stages.
The old building was opened in- 1954, (Flate 3.1) while the
new building knomn as the research library was opened in
February, 19562,

The underpgraduate library consists of six'flobrs
including ths ground floor and the basement. A general
reading room is attached to the huilding at the east en?.
Internal flexibility is achiefed through groupling of fixe’
¢lements such as stzircases, the 1ift and levatories in
the centre; thus almost dividing thé building into two

halves (Fig, 3,6).
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fhe rest of the floors are virtually free {rom structurai
ohstructions., The layout is simple and easy to follow.

The ground floor houses the gencral rcoference colice-
tions, the first, second and part of the third floors
are devoted to stack {(Fig. 3,7) and reacding areas, The
Librarian's Office is accommodated on the third floor of
the building. The fourth floor houses the manuscripts
cnd mépa department and ﬁrabic an¢ Librarian collections
| The new building is joined at the right angles to
the old one at the West end (Fig. 3.8). Unlike the old
building, the new building (research library)} has only
two storeys, but mnaintains the imposing structure of the
old bhuilding (plate ) and (Fig. 3.8). The rescarch
library has added another floor arca of 5,213 square
metres to 4, 284 square metrag of the old ballding, thus

bringing the total capaclty of the Un1v9r51ty 1ibrary to

USRI w,,
half a million volumes nnd 1, 250 readers. ) ' )

P y
. s Vi A g e e
LN - PRENCEN LS A T S ShEs T W B A

3e 3 4 Architecture :

The old building was certain definite ob,]ecti\res.
It was to pr0v1de without o TR oninéJtE; mbst suita—
ble conditlons possible in Ibadan climate for books and
users. To this end, veranddhs run the full lengtﬁ on both
sides to keep the sun off”fhefmain sffﬁcfﬁré and the whole

building is completely screened with mosquito nettlng.
\m gt Tl R 1‘“ i.;"i e .,n.-_-p -.rn..-'-l..l-'..- 1-:uuiv_ e

. ’ ) % 4 . .
o dinggy Vie mow %ﬁxiﬁzmw T st azbnﬂrf}.hnﬂ o
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Tross ventllation is achizved by keeping the building

~arrow and through the liberal provision of
ocden doors along toth sides.

The long horizontal plotting of the new library bwil-
dang contrasts, Javcourably with the vortical lines of tho
a1d cnel(see plate ). The outer wallé of the new huildiny
are covered with a ferm of quartz known as Nigerian Marile
from Lokoja, thus keeping the need for maintencnce low,

The inside wall panelliﬁg is o2 starculin, a timber from
Sepele. 5ky light is admit4ed into the reading rcom throuck
*he marpon celoured ceilings prepared from a dirt resis@ant
5r0ﬁnd glass compound known ng fantax, -

The Qhole new building has been air conditioned.

3.3.5 Merits | |
(i) The old building is a ~otal demonstration of desijm
with climate in Ibadan type of climate.,
741} The admittance of sky light into reading room is gocia
3e346 Demerits 1
{1} Althouph the modular systom is used, = completel
flexibility is not risible ar a resnlt of the narrcw-
ness of huilding anﬂ’regular repetition of bay sizcg
which may not be spitable for all arcas of the library.
(ii) Frovision of screened verandahs on both sides of the
old building isllikely to maeke the interior lock

gloomy,
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3.4 Case Study - 3 Edinburgh University Library (Plate 3.4

%.4.1 Drief |

ﬁRCHITECTS: Sir Dagil Spence, Glover and Ferguson

YPE OF LIBRARY: To house the Sciences and the Arts and
Ba¢lal Sciences collections,

LOCATION: Urban site city square. |

DATE OF OCCUUTANCY: 19G%7

Sedo2 Site Conditions

The library is hounded on the North by the Geofge
square, on the east by the uccleuch Falace and on the
South by the Mecadow Lanc. (Fige 3.10) |
3.4.2 The Library '

The library as the larpest building of its kind in
Dritain with accommodaticn Jor 2,000,000 bhooks on open acce
access ad places for 2,500 readers. The libfary is on
3ight floors. One below the ground floor level and six
svre the building is fully air conditioned and 75 percent
nf its total floor area in adaptable in use i.e frce from
structural walss, columns and floor openings,

The ground Il.2i ccnsists of Jive main functional
areas, control point, services deck and catalogue, library
technical departments, main reference room, current period-
icals room and rare hooks departments which includes a

Juxurious rare book exhibition room,
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The technicallservicés department comprising ordering,
reresciontng and cataloguing is arranpged as an cpen area
casily adeptable to changing needs of library administra-
Lilons Tiro catalogue and reference room are immediately
uraiiabic o the cataloguing staff, ._

L ptalZ lift and a staircase from the trolley park
n the technical services provides direct access to the
=eception and shipping area on the lower ground floor anfl
to the upper floorsg, thus minimising circulation necesseary
for movement of books within the library. (Fig, 3.11).

The iower ground floor contains and undergraduate
readirg room, Senior administrative offices and staff
common room, Above the firsf floor, the arrangément of
the main library elements is repetative and easy to follow.
Each of these floors has minimum areas free from structural
restrictions. The lifts on the centré of each floor and
2laced so that on a arrical, a reader can easily find
ais way or bLearing. The services core, staircases, study
wenms and gnacinl funection rooms 1ikelmicrotext room
~ceupy the central bays,

jE’-tnck ranges are placed along the length of each
flnof on either side of the service core. Reader plaves
are on the periphery of each floor, adjacent is the windows,

shus taking advantage of natural light; in groups within
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cuter stack, or in the centre section of each floor. In
“his way readers have access to the shelves and can sit
s2ose Lo their subject arca. Typing and study rooms are
vrovided on each floor for acedemic staff or research
atucdents, Theon are individual rooms with a reasonable
ntandard of sound insulation and electric points to permit
vse of reading aids, taperecorders and typewriters. The
noerimeter carrels comprise a 162cm x 610m desk with a back
shelves and locker. Each carrel is adjacent to an electric
;0in%, making possible usec of microform reading and audio
mipment with head phones.

«%e% Architecture

ihe library has fall height glazing on all sides
“late ) and each floor projects beyond the surface of
"o win'o to form a continuous balcony (Fig.3.12). The
sLructure ig faced with precast units with a portland

+
14

'_‘-_,
©

finishing.
j.4.5 Merits
(i) Stack rooms have minimum structural restrictions.
(ii) Seatiag arrangement for readers provided close to
stack and windows.
“iii) Provision of individual study rooms which permits

the used of microform and audio equipment.



iv)
(v)
60‘4136

1)
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Good traffic pattern.

Provision of rare books exhinition.
Doncrits

The use of rectangular columns in the module may not
be a good idea if the stack arrangements are for
instenced charged in the other direction.

The cclumns could alsc get in the way the user or
services

Senior administrative officers are rather far from

work areas thus meking it Qifficult for supervisicn.
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35 Cnse Study 4: University York Library
(Plate 3.4)

3.3.1 Driecf ;
ARCHITECTE: Robert Mathew, Johnson Marahal and Partners,
DATE OF OCCUFANCY: Summer 195G. '

York was the second 3n the series of Seven new Dritisb
Yniversities and its librory was completed in the summer
cf 1986, It is linked to the remainder of the University
throush o system of covered walkways and Bridgés which
zonnects the cluster of buildings forming colleges and
tecaching grours (Ilate )» The entrance level of the
Library has a bookshop, a smgll coffee shop and various
services and cloak room faciiities., Spacc.for bocks and
readers coes not start until the first flcor where the
circulation desk faces the stairs from the entrance level
or floor, The stairs and the 1lift rise in a open well in
the middle of the building. Tho library was designed for
a University population ¢f 3,300 and had a book capacity
of 230,000 volumee, There were 687, places for readers
and space for 45 members of the library staff,

3«83 Architccture

The library is on a slope zbove the road and looks
vat on colleges grouped around a lake. The three floors
cf the library proper have a their focus o larpge top-lit

void which has within it en open stair and 1lift shaft.
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There is a terrace on the roof (see Fig. 3.13).
CeDed Merits

(i) Provision of informal rcading on the roof top %

n

commendable.

(ii) Separation of library staff from the reader/stack
arca is a good attempt in achieving effective
flexibility.

(iii) Use of squere columns for modular desipgn is wise.
3.5,5 Demerits
(i) ¥rovision of services on the entrance level,

Je640 Conclusions and Deducticns

J3.6.1 Conclusion

From the studies carried out certain systems were
repeated in almost all e.g the modular system, achieving
moals in varying degrees from one library to another. I*
"8 the desirable to identify the useful ones which will
2alp in reaching the geoals of this thesis. They could b2
seen from the deductions below,.

3.6.2 Deductions

(i) That in the design of an academie¢ library, a module
size should ﬁe adopted, This gize should be got
from the analysis of space requirements of stack,
reader, staff and servicess lMaximum flexibility is

achieved in this manncr,.
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(ii) The fixed cloments like staircases, lifts, toilccs
are grovped together and quiet of some are centra-
lised.

(iii) That the reader area should be kept as close tc
the window as pessible o oateh the natural 1igh-
ting.

(iv) The library plan should be adopted in such a way
that soparatio» ¢” the library staff from main
library area { *hr~vuns/readers) is done. This
will help in adop®ir-g a suitable module sine for

each function baszd cn the rosults 2f (i) abovea
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S . CHAPTE. FOUR
40 . RESEARCH REPORT
Gel lgtgogubtgog : ' \

This chapter hopesa to research Into the Module aizas
na ayatem of desirn in relation to or frum the analysis
nf the various spnce requirements of the library activiw
tias which will in turn affeet or dictate the cholce of
auitable module simes for the various acctions or acti-ri.
tias in the library, This study will prineipally be
setogorised under two broad headings, They are)

&) analysis of module aizes in rolation to hook atacl,
{03) analysis of module sizoa in!relation to othér 138 L (e 1 el
datione c,g. readaers and otﬁer 1ibrary aPtivities.
The syntheais from the analyvsie will he used”ﬁn ryupny ¥ rny
ap adopt suitable module slzns for the diff~rent activi-
ties of the proposed library, To further eompleﬁent the
desired goal of this thesis, a aystem of division op
separation of the various library activitiea which will
onahlo the.applioationlot the researeh result will be
m77;  This »11) % goen in the ¢onelusion to ba drawn

Arom thege analyses and later in the proposed dosigne

.
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A STUDY OF MODULAR SYSYEM

‘w2 Modular System

Under the modular system, as the term is usecd here,

2 building is supported by columns placed at regular
intervals, Ndothing within the buillding is weight bearing
except the columns, which follows in theory that nothing
within the building is fixed and immovable except the
columns, though infact it is generally imnractible if not
impossible toc shift the location of stairways, clcvators,
heating facilities, ducts and plumbing;

i rectangle - usually, but nct always, a sguarc—
defined by four adjacent columns, is known as a baye. The
modular building, then is made up of identical bays, anyonco
of which may be furnished as part of the rcading area,
Zilled with ranges of shelvirg, or divided by partiticns
into offices, or combinations of two or even threz of
these may be used,

%.3 DModular System in Library Design

There has bheen a revolution during recent yenrs in
favour of the use of modular systems in library desisn by
the efforts of Angus Swed McDonald, Ralph Ellsworth, other
crward locking librarinns, architects and builders.

It is not possible to have a library building designed
to censist larpgely of space that can be used for almost

any purpose without extensive or expensive alterations
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which 80 often arise asg space requirements change. Tho
moduiar gsystem or #éme adgptation of it is now gtandacra
practice in libraries as well ag in othor buildings,
Like most irnovations, however, the modular system
is nct a panacea; it hns itg faults and pitfalls.

a) (1) The fundemental objcction is that no one column
spacing or bay size is ideal for all purposes;
the module that is almost perfcoetly adapted to
one functiocn will not be equally suitable to
another. | |

(i1) Modular buildings have sometimes encountered
serious acousticnl Froblems because the moveable
partitions and book caads on which they depend
to divide up egch £ ocr have not been adequate

_ varriers to sound,

(iii) The columns themselves are inflexible and may
get in the way of readers, stack ranges, aislies
tables and other features.

{iv) Complicaticns often arise in determining the
distence hwetween floorss ~»m appropriate floor
to ceiling heirht suited to book stacks may be

unsuited for renders,



1
b) Merits of Modular System

In spite of these difficulties, the modular systom
has undoubtodly arrived in likrary planning and is here
to stay and should be used in most new library construc-
tion if it is uscd with care. Its advantages can be
summarisgsed as follows,

i) ‘It simplifies the task of estimating costs and
makes the result more aceurate.

ii) It saves timc on the site becouse materiaislare
acquired in sultnble size, and it largely eliminates
catting, patching, and waating materials,

iii) It simplifics supervision as much of the work is
routine. '

iv) It should improve the finished produet becauss
more of the work is done under-factory controls
Instead of field conditions.

v) It provides more flexible space adapted for any
likely purpose. .

4dihi A - The Modylo §izme and Dookstacks (innlysis)

The decision in regard 19 bay sizes for book stacks

night seem to be ensier and simpler to make than for
reading arcas, because in general, one part of the book
atack differs from another Jess than. ome reading area
for another; taken as whole, however, it is the most

complicated of the module size problems, because of the
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possibility and often tho desirability of different
depths of shelving and widths of eisle in diffoerent
part of the stack. However, in deciding the most
suitable module size to be adopted for the book stacks
tho following facters should be kept in mind and proporiy
analysed,

i) The sizo and the shape of the supporting columms
ii) sLrrangements for housing ventilating, mechanicnl,
and wiring servicaes. |
4ii) The length of the stack section |
iv) The length of the stnek ranges before cross alsles
are uaed.
v) The depth of the shclves and ranges.
- vi) The width of the stack aisles between rangese.
wv§3i} The width of the main ~rosg aisles.
riii) The direction in which the stacks run, now or later.
ix) The clear ceilling heights | .
x) The type of lighting
These are interrclated., Docision on each of the ten
may affect onc or more of ithe othorrs. This will further
be discussed in detail wii illuatrations,
(i) Column Sizes:
The size of the columns in a library building depends

nme
(a) teehnical requirements hased on the loads to bo carried;
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(1) The type of construction;

{(c) Whgther they enclose heating and ventilation services,
an

(d) their shape.
a) Load-Denring iequirments:

The heavier the load to be carried by the columns,
other things being equal, the larger the column must be,
The load to carried include, the dead load, ie the floors
and the live loads persons, equipments etc. The load
bearing capacity depends on size of the bay. The smaller
it is, the more its load bearing capacity.

2) The Type of Column Construction:

Columns are generally of reinforced concrete or of
steel covered with concrete for fire protection,
"uilding codes pgencrally forbid the use of steel alone,
unless protected by concrete, because fire in the buildin-
micht cause the steel to Luckle. It may be impossible to
h0ld a reinforced concrete column to the desired size of
42mm (14in) in diameter if a large bay size is selected
or if there is a multistory stack. There are then four
variables: the size of the columns, the construction of
the columns, the size of the bay, and the total load to
be carried. Une or more may have to be changed to suit
the situation. 4 reinforced concrete column takes more

space than a steel column protected by concrete, but costs
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lcss. The larger the bay, the stronger and larger the
columns must be and the wore fioors in the building,
the heavier the load to be supported by the columns
which inturn means heavier or larger columns,

c) Location oy oirrincr:

Another factor closely related to cdlumn sizes cenls
with whether or not they are to include heating and venti-
lating ducts. I services are to be housed in them,
variations in sizes of columns are from the Fig. 4.10.
From the figure, the most ideal column size is a aqﬁare.
This will allow the necessary flexibility required when
the direction of the shelving is changed and will not
met in the way of users and stack ranges.

@) The Shape of the Co:.m:

Co.amns should not be rider than the stack ranges,
as they get into the wvay of users. See Fig 4,10 for
the illustration., The bes® of the columns is the squaiv.
The Length of the Stack Seetion

The length of what has - 12 to be known as the
standard gtack gcciion is 000mm (3£4) on centres. If the
diameter of the columns arc 42mm (14in) two of them, plus
the recommended margin for the upright next to the column
will take as much space as 900mm section and with a clear
distance between columns being a multiple of 9COmm, there

will be practically no waste space. The ranges will
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come out ewen with thoso where there are no ¢olumns.

The length of the angns

There ere several problems in connection with the
~ange lenpgths, The first, obviously, an important one.
e a question <g T e iength ¢2 ranges can be pormifiorn
without undue intonveniendn o the render and staif.

It is sufficient here to say that (a) range length should
vary with circumstancesa k-

{1) ranges lonpger thar those that nre considered are
possible, particularly in large installations where the
use is light. |

(¢) long ranpes mny in crence totanl steck capacity up
10 10 percent or more, and o

(2) other things Leing ~¢unl, “he longer the range or
the heavier the use, the wiver the stack a_sle should
hee See Fige. 4‘3.{9'& h) for comparison. 4 second
problem deals with the column sizes has been digcussged
wmaer (1) above, where it stated that if the column
size in the direction of the range is 42mm (14in) énd
the range before a ar2ss asle is reached, includes two
columns, it will not interfere with the cross aisle,

The third problem is that if the module size is
based on the distance between columms and hence is a
multiple of ©00mm (3ft), the width of cross aisles will

algo normally be a mmltiple of 900, 1800 or 27C0mm



. - T
\Iﬂ..n.._. I ;| T
- y-

AR A l _ - !
ﬁﬂmammm_,, ﬁ HEp2Y __N,vm ] L .
A = Ly ANy 4
ﬂ- T i P | | -
_ _ _ _
| —— el | - N

gl

Fig 431 | _ | __ |
. < oo 207 | |42 | | g | o | || 3o ||
| Tsso " | Tei0 T ! T 810 Te0 /T 90 T 1T 950 T
ﬁ _ | _ _ H "
U A 5 WS T o1 S G - S S L T S 2 | L
va.w@ "moo " me0 7 1350 ' 1350 ' 1450 | 1500 .
”_.U — e B —Tr—— —r—

_

@ __ DT .
8iaTaT]

—_

A
S| @@ ﬁuﬁw E@

3-10" 1170
}

5-7* 1700

3 i

1
i
"
'

| 522" 1270

T

58" 1730 |

Tq. 1220 | | | e 1320 | | | @6 1370
1

_ 1 I !

_ 1| 10 w0 | |

1 |
i " _ _ _
597 1750 | 6" 1850 | 6:3" 1900 . 67" 2000 ;64 2100
1§ T 1

——

-+

8-0" 2440

- — —

|

|
L.
}

- — —



63
(3, 6 or 9ft), Dut as noted in ng above, the range |
length should normally be a multiple of asection length
adopted. i
Thg Lepth of the Shelvinr and Width of the Stack Aisles

One oy fali oo stﬁ Why the bay sizes affected by the
shelf depth or, the stack aisle width. Dut thoy are.

This is because if space is to he used to advantage,

the distance between c¢olumms should be an exact multiple
of the distance from the centre of one range to the

centre of the next, and this distance should be Adetermined
by two things: the optimum depth from front to back of
each range and optimum width of the aisles -~ fig 4.4

shows the result, when this rule is not followeﬁ.

The Width of the Main apd Subsidiary Cross sisles

Here the problem arises in a modular stack that can
be navoided in o multi tier stack. In s multitier stack
it is possible to arrange for aisles of any width desired,
80 long na those ahove and below, use the same layout.
They can be found from as narrow as 750mm (2ft, 6in) or
oven less for subsidiary or side cross aisle up to 1,800
(6£t) or even 19500mm (7ft) for the main central aisle.
7t in a modular stack, if the plan is based on 300mm
(3ft) stock sections and a multiple of 900mm (3£t) between
columns, these aisles apparently must be 900, 1800 and
2?00mm (3, 6 or 9ft) wide, Obviously 900mm is not encugh
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for main aislo but it is wide enough for subsidiary
aisle. A width of 1350 (4ft, 6in) 1s adequate for the
main aisle but this will not out if the distance between
columne is & multiple of 800mm (3ft). Thie can be
reaolvud-by making the distance botweon columms in the
direction of renges multiples of 9COmm plus 450mm in
every other bay, and place the cross aisles in those
bays ns shown in fig 4.5( -) but make no change in column
spacing in the othar direction.-

The Direction in which thg stack rung

If the column spacing is so designed that the stacks
must always rum in one direction, a certaln amount of
flexibility is lost. The best column sapacing is one which
will allow the atack runz in any direction,

Ceiling Heighta and Lighting

The clear height of a stack level between the fini-

shed floor and the finished ceiling is a bay size problem
only indirectly, but it may be a matter of importance

in cennection with the cubic frotage in the building,

The lowest ceiling that with permit seven shelves 36em
(12in) apart on centrea is just 2230mm (7ft 018),
Anything nbove this, is naeless. The extra height however,
makor the space available for mltip;e seating accommd-
datione.
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The effect of lighting in determination of bay
size of stack relates to ceiling height, also to the
number of fixtures to a bay and their spacing, The
birgger the bay size, the more lighting is needed for
it and vice veisa,

"4 Module Sizes and Dock Capacity

For the total comprehcnsion of this study, a further
breckdown of the bookstacks area according to function
was done to enable the researcher give a root to recommen-
dations that will later follow in this work. Ielow
shows an attempt to calculate the number of books housc-
able in either closed or open stack rooms. This will
later mature into the desired modules for the various
capacities.

Fepular Upen 4Lccess [t,oms

Jooks per single-sgided 200mm (3/4 full, 5 shelves
high) is 120 to 130.
Current periodicals on open display each 90mm2
Depth of single sided tier ..ecececcccscceeccss 200mm
leight of wall shelving (adults) cccecccecesces 2m
Height from floor of bottom shelf cececccccsee I0OmMM
Jistance between free standing book cases 2m to 3m
overall capacity in rooms with 3m ceiling 65 books/me
€+5 books/m" -
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Stack areas
Jpen stack 2.3m high with 3m ceiling 140 books/m*™

3/4 full), books of all sizes in optimum 14 books/m3

grid and genpgway conditions

Dooks under 30Cmm tall in these conditions 100 books/m2

10 books/m°

looks per single sided 500mm (3/4 full, 6 shelves-1i0 to 15

Jound volumes of periodicals per single sided S0Omm

(3/4 full, 5 shelves high) 0sessssccssssvsssses 70

Reports in laterial filing cabinet single sided 90Cmm

wide, 1000mm high ...cc.ceccceccccccscccscsscee 750 = 1150

Closed Stacks

Closed stack 2.3m high, shelved closed to ceiling

(3/4: T0IL) BB sesnssissnsssvsnsossuasssse 100 HIOKAL

Ceiling of all sizes in optimum grid and gnngway

conditions ccecsccscrscecscossccssccsnsccss 2205 booka/m3

Jocks under 300mm talls in these conditions 220 books/m2

20 books/m°

Compact BOOK BtOFAZE esesscesseasssess 330 to 440 books/m>

40 to 55 books/m°

Miscellaneous

To allow storage space for expansion for each year
(assuming less withdrawals.

* - 9 = 2
J00ks - (additions ¥+ 120) x 10 m“ required,
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A Mectric sizes based on a grid of 69 m (22 1 6 in)
One 1 m cross-aisle per grid square
2 single sided stacks (a and b) cach

54mlong = |08 m
10 single-sided stacks (c to 1) each }- 69-8 m
59 m long =59m

698 m 7 shelves high = 4886 linear m
4886 lincar m at 20 books per m — 9772 books
e e i 204 bo O s/

shelving when only
one aisle for each
two squares.

B Metric sizes bascd on a grid of 69 m (22 fi 6 in)
One | m cross-aisla per grid square
2 sinple sided stacks (a and b) cach

54 mlong =~ 108m .
8 single-sided stacks (c to j) each } = 58 m
59 m long = 472m

58 m 7 shelves high = 406 lincar m
406 lincar m at 20 books per m — 8120 books
_— = 169 books/m?,

One [ m cross-aisle every other grid square

Extra shelving = 12 x Im = 12 m .
12 m 7 shelves high = B4 linear m 2
84 lincar m at 20 books per m = | 680 books every other square
= R4D books per square
9772 + 840 = 10612 books
221 hooks/m?*.

Cow ey

One | m cross-aisle every other grid square

Extra shelving 10 2 Im - 10m
10 m 7 shelves high 70 linear m ]
70 linear m at 20 books per m = | 490 books every other square
= 700 books per square
8120 1 700 = RR20 books
= 184 books/m?

6900
f

S v N

t _ 250 stacks

j 1300 Ciires
i e o e = [
] 5 T

| 80 Siovs”
) CC gt

-
L
L

B o N -

gl

" shelving when only
one aisle for each
two squares
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Teriodicals (additions ? ?5) x %b = mz required

Vork space per head of staff 110°

Caﬁaloguing ataff 13.5m2

Capacity of catalogua drawer 1000 cards (300 titloas)

Foreoentage of students who will roequire geat in an academic
librery ~ 30 percent.
The table below summarises the modular sizes end the

bwooks to be accommodated.

“id gipel 8tack INo of sided| Dooks per prid | Dooks per m®
(m) Centres Stacks square (one (one aisle per
(m) nisle per sque i:  square)
are)
5.6 1.4 3 5012 166
5 1.5 3 51an 150 d
7.25 | 1.45 4 b se10 164
7 1.53 4 | 9310 155
7.8 1.56 4 9330 157 .
1.3 5 11290 10€
5.4 1,60 4 10220 145
ts 3 12292 ) 174
Table 4.1

Notes: The above [igures apply to hooks tﬁat'can be
sholved 20 books per m and 7 shelves high,
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4.3.1 Conclusions and licoommendations
From the analysis of the above factors in deferhin;ng
a sultable module gize for the bogkstack area, the folli-
wing conclusions and recommendations can be nmade,

i) Other things being equal, the larger the bay, the
better. If it does not increase construction costs
unduly or neceassitate columns more than 42cm (141n), or
S4cm by 96cm (1C x 32in) if they are to include the ducts
and if the direction of the ranges i3 not to be chanpged,

ii) Square hays tend to be more economical and give more
fiexibility. | S
iii) Except for the top floora or in some cascs vhere
the uge of the prestressed concrcte is degirable, it is
probable that 710 x 710mm (27 x 27ft) will be the offer
1imit for gquare bays, unless columns are¢ vo be aore than
42 x 54cm (14 x 18in). If rectangular, or 54 x $7¢m
(18 x 32in) 1f much longer, in one direction.

iv) If the smaller column is selected, the distance
between columns should be a multiple of S00mm (3ft)
pluas 10.2cm (4in) for the S.1cm (2in) extra gpace on
either eldo af the column for the last upright. Since
the column takes S4em (13in), this will give bay sizes
of 7630mm (23ft, 8in), 6900mm (22ft, 6in), 3030mm (19ft,
Gin), 4980mm (16ft, 6in) as possibilities, A dbay size
of 7650mm (23ft, Gin) will permit six ranges 1275mm (4ft,



_ 73
3in) on c¢entres to 2 bay. This arrangement is suitable
for large collections not heavily used with the lengtu
of the ranges running up to 9000mm (30L{t) or even
10000mm (36ft)s A bay size of 6800mm (22ft, Gin)
would be better for n heavily used open access under-
gradoate stéck collection, with ranges = 1350mm (4ft,
6in) on centres and range lengths from 48C0mm (15ft) to
9C00mm (30ft), varying according to the smount of use
in relation to the amcunt of use in relation to the
sime of the collection. _ '

If 5850mm (19ft, 6in) is chosen, it will provige
a stack for very limited access, with 5 ronges 1230mm
(3ft, 11in) on centres and ranges preferakly 40Cmm
(168in) from the back and ccriciniy no more than 540mm
(18in), or for four ranpges 1600 (4ft, 10in, on centres
for undergraduate collections with extremely heavy use.
Ranges up to 600m (20in) from fremt to back would be
permissible in the latter circumstances but would rarely
he warranted.

For elosed accegs and research libiary 4950mm (16£t,
6in) is possible, but they will become to0 numerous and
unnecessary. It will provide for four ranges 3010mm

(4ft, 1%in) on centres.
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4¢4 Module Size and Cther Accommodations
Space for purposes other than concentrated book
storage can be those that reguire area without column
shstruction. Somc of these Areas are large in some
funcetions and thus affecting bay gize selection. These
include:

i)} Lurge reading areas for any use, such as for
reference collections, current periodicals, reserve
hooks, public documents, divisional reading, maps,
large Special-gubject rooms and night-study arces.

ii) Public aross around service desks and card eata-
logue room. |

11i) The prbcessing rooﬁ or rooms,

iv) Classrooms and audiforiums, audiovisual rooms
and library school arcag.

f) Non—-assignable space for lobhbies, mechanical areas
end stair wells.

The following methods counld be adopted in providing large
areas for the functions above:
{(a) iy placing the room on the top floor where no funetion
 will be on tap and with no weight but the roof,
{b) lake the room high enough sc that heavier beamg c¢an
be used in the ceiling.
(e¢) Make the column spacing narrower in one direction and

8o make possible a wider spacing in the other.
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v) If the rectangular 420 to 540 x 960mm (14 to iC x
32in) column is selectcd, any coiumn spacing divisiblc
by three will be feasible, aad 0100 x 0100mm (27 x 27f%i).
7200 x 720C (24 x 24rt); 6300 x 6300 (21 x 21ft) and
5400 x 549C (7€ :x it <) should be considered,

An ideal for an undergraduate collection is 0100 x
80100 (27 x 27ft) which will give six ranges to a2 bay -
1350 (4ft, 6in).
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(A) Cantilever the areas close to the ocutside walls,

For the small areas such as: -

(2) Walled in areas for cffices, and enclosed carrels.

{(b) reading alcoves combining shelving and reading
accommodations. ‘

(¢) Individual seating, both for staff and renders.

The following points could resclve the problem: .

i) With any of the bay sizes recommended 221ft, 25%ft
or 27ft (6.gn, 7.65 and 0.1m), the chief librariants
office can be filled in easily without column troubles,
Two amall offices can be placed in any of these sizes.

ii) an 10ft (5.4m) bay will toke core of one large
cffice, two small ones, three good sized cloged carrels
or four open ones.
iii) 4 6.gm bay will provide outside wall spacé for fine
small offices or large studies, three adequate study rooms,
five open carrels.

iv) A 7.65 (25%ft) bay will provide for two offices,
3 minimum ones, three or four small studies, five clesed

carrels and size open oncs. Sece fig. 4.7
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SFT

Jay Size

Sections
Letween Colurmns
Standard 3ft

Ronges to a
I_‘vﬂy-n

iange Spacing
o Centres

$.05 x 5.05m
Lig'c" x 19'6")

e X Ga5m
26" x 22'6")

7,08 x 7.65m

516 x 25161)

.03 X 0e.55m
(3316" x 20'6")

O L OO0

o &

(S I RS I T - - I B B B L

Metre
1.1
1.47
1.95

117

1,30
1,73
1.13
1,23
1.036
1.94
1,12
1.22
1,47
1.73

. Feet
31104/5"
47 10%"
6!6"
3‘9"

{-; IG"
517"
31794
4‘3"

51 14"

61 A%

31 CHY
aro 84¢
arge
5102 50

Columns should not e wider than the depth of ranpe: 0O,

Q.42 X 0.42m up to 0,42 x 0,54m is sugpgested. Taoble 4.24
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Sections Det- | langes to a Renge Spacing
lay Size |ween Columns | boy on Centres
Standard 3£t
Yelire . rect
5.4 X 5.0 8 s . A AR VLN
(15" x 18%) 8 4 1,38 4150
» s 3 1.0 | @
Gu3 X 6.3m 6 [ 1.08 | 36"
{21% x 21%) ¢ 8 1.27 4'2 2/5"
] 4 1.35 513"
742 X 7.2m ? ? 1,05 | 31570
(23 x 24%) 7 8 1.2 | a4
? 5 1,40 | 419¥5n
7 4 1.0 6"
0.1 x S.1m 8 8 1.04 | 3vaur
(27% x 27%) 5 ? 1.20 | 3'10%/7v
8 é 1.38 416"
s s 1.6 | 54 s
8 4 2.07 gron

Columns should not exceed or ba wider than the dspth of

their range. 032 x 0.96m is suggosted.
table 4.20

Note:

Theae are recommendations and meay not be considered

tigidl.ru
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) 1¥) RUSS 41 WIDTI
Subsidiary
Main adsle Cross aisle.
Min. Maxe«| Min. Max.
(m) (m) (m) (m)
Closed access storage Ge9 1.35] 0.78 1.C5
Limited-access stack 0.9 1.35| 0.9 1.05
deavily used open access
stack 1.2 1.5 0.9 1.2
Heavily used open access
stack for large collection
and ranpes 9m or more long | 1.35 1.8 1.29 1.35

The lensth and the width of bookstacks have been consi-
dered here.

Table 4o “
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—

Uay Size Ranges of a Day| Range Spaciag con
- : Centres
&) (&)
“.9 x §.4(22'6" x 161) 4 1.30 (4'6")
3.9 x 6.0(22'6" x 2C1) s 1.2 (4")
.5 % 6,3(22'6" x 20*10M) - a3 1.26 (4'2")
F.0 x 6,64(22'6" x 21'0") ] 1.32 (4'4%)
5,8 x 7.2(2216Y x 241) ] 1.2 (41)
€. X 7.5(22'6" x 251) ¢ 1.26 (4'2%})
3.9 x 7.8(22'6" x 2¢1) 8 1.32 (414%)
“.8 x 8a1(22'6" x 27') -8 1.3G (46")

L
1

A bay of this

long between 0.42m (14in) in the direction of the column

range. The column sizes suggested table 4,24 are guita~

ble here.

size will give seven sections 0.9m (3£t)

MOLJLES FOR SMALL STUDI AND CONFERENCL RUGMS.

Cay Size

l

| small Faeulty Smnall Conference
Study* oo, ' i
504 (18') (19%ft) 3 2
5.05m {19%") 3 2
£, (21) 3 2
GeSm (22%!) 3 2
7.3m (24") % 3
7.65m (25%') 4 3
Seim {27V) 4 3
table 4.3

Note: These are recommendation and can change with

circumstance.

|
|
|

|
i
|
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Recommended Stack-aisle Widths and Stack~rangse
Lengths,
Typical use of Stack | fiisle Width Range Leun:ths
Min(m) | Max(m) { Min(m) | Max{m}
Cloged=access storage _
atack : . Ga?72 0.9 Q.9 i ;{,
Limited acdess, little-
used stack for over : .
14;00C, 000 volumes 0.78 0.63 9 12,.¢
Hoavily and open access
stack for over 1,000,000
Heavily used open access | |
gtack with less than _—
1,0C0,000 volumes | Q89 1.2 4.5 o
Newsp:g:r stack with 0.54q
deep ivos 1.08 1.35 443 9
. J
Raference ond Current i e
period. cal room stacks | * 1.08 2. 16 3.6 L
Current periodical dis- I |
play stacks , i 1.26 2.16 3.6 6.3

These arc recommendntions and may not be definite

-
]

o n -
AR rew
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CHAFTER FIVE

5.0 THE SITE STUDY

D1 Introcduction

This chapter hopes to examine the project town and
other physical factors that will inturn dictate the
architectural character of the proposed design, A4 little
digression will be made to discuss the state from its
creation and other related issues before discussiong the
site.

52 Niger State

Niger State was created from the defunct North
Western State.in 1576, It derived its namc from the
river Niger which flows through it., The State is bounded
in North by Sokoto and adun+ states on the Zast by
Kaduna and Federal Capital Territory; on the South and
West by Kwara State. See Fig. 5.1 (a - ¢).

5.3.0 Minna Town

Minna town, the capital of Niger State of Nigeria
lics at latitude 9° 37 North and longitude 6°33 East
on n pgealogical base of undifferenciated basement complexy
of many gneiss and magnetite, General height of the town
rbove sce level is 848ft (282.7m). To the North East of
the town,; a more cor less continuous steep outgrowth of
granite occurs limiting development in that direction.

The proposed University site is to the Southern part along
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Minna-Dide road.

3.3.1 The Project Site

" The new University site, as carlier mentioned above
is loeated on thc Southern part of the town along the |
new Minna-Dida road.

‘The proposed library is located within the academic
core ns can be seen in (Fig. 5.2) on the mastef plan of
the University. |
3.3.2 BSite Characteristies

(i) Rainfall
Minng, the project site has an average annval rainfall
of 133.3mm, with the highcest rainfall betwecn fugust and
September and least rainfall in November., The rainy
- season disappears with the coming of the hostile Norith
gast trade wind - the harmattan, |

(ii}) Temperature

Finna has a mean annual_t@mperature of 27.5°C with mean
monthly temperature highest in April (31.1°C) and lowest
in fupust (25.29C) when rainfall and relative humidity ore
at there peaks. See Fifge 5.3 -

(iii) Humidity
From the diagram of the humidity group showﬁ in Pig. —
it can be scen thﬁt‘most of the ycar fallg within low'

humididy. Fig. 5.4
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Qe2infall records of four years

were studied anl the

behaviour plotted belowe

Yeor MONTE |
AN | FE3 | MAR | 4R | MAY | JUNE | JULY AUG SECT | OCT |NUV | DE
123G | C.0 | 0.0 C.0 7.8 [239.1 | 130.8 | 206.5 | 259.8 |177.8 | 141.7 |0.0 | 0.C
2 [ C.0] 0.0 0.0 |22.8 57.6 | 168.1 | 239.2 | 276,1 |183.C 92¢3 |0.0 | 0.0
1802 | C.,C | G0 |13.0 |99.C a5.3 | 130.1| 280,.,9 | 353.2 |160.0 | 104.6 «0 ] 0,C
1833 [ 2.0 C.0 | Qa0 12,2 | 36,3 | 05.3 | 166.7 | 288.8 (206,80 ] 71,0 0.0 }C.0C
p..aaﬁ@N.m.-mAu.O DOU 3.3 39.65 94a7 13C. 1 225.4 294 .3 101.5 102,42 | 0.0 +0
Tenperature
Temperature for the same number of year were studied and results plotted
U.Q.FO‘..
Year {ONTII
JaN] FES | M| AssIL] MAY | JUNE| JULY|] AUG | SEZP QCT | NCV | DEC
O01 | 18.3 | 21.3 | 243 | 24¢3 | 231 | 22.3| 21,6| 19,7 | 22,6 |21.8 | 19.6| 16,2
15C2 | 18.3| 204 | 235 | 237 | 231 | 22,2 | 153.0| 21.9 | 22,6 |22.5 | 19.0] 13,.¢C
1500 | 19.1] 22,8 | 24,8 | 25.7 |24.6 | 22.9] 22.3] 21.8| 21.0 |21,5 | 19.2] 2C.2
4 —_— - -
bP e 37.3 |37.5 | 87.4 | - | oo '] 31.3 |31.3 | 342 | 84,7 |lio2n
ga banlZ.7 ) 2240 | 2444 | 26.5 |28 7 | b k. i 21,0 21,8 194 | 17.7 ..t e
\ i >. e | -
verage| 2649 | 28.5 | 3140 | 3141 2047 | 20.5| 28.3| 25.2 | 26,0 [2646 | 2640 | 2C.3 27.5
. e . ﬁ
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/ith the months of June¢, July, August, September and'
~ctober with relative humidity above 70%. The remaining:
rart fall below the 50%.
(iv) Climate (Macro)

Minna town has the predominant tropical climate of hot
and dry charater, The climate of Minna is marked by twc
distinct scasons - the rainy season which lasts from
April to Uctober and the dry scason from November to
March, The seasons are engendered by the tropical marie
time air-mass and the tropical continental air-mass which
blow in from the Bouth West and North East respectively
(v) B8ite Micro-Climate

The Micro-Climate as it influences the project site is
principally caused Ly the topography of the area, which

is characterised by the undulating land and the hilly
Western part of the sites Rivers Nakwo and Gwakodna
dictates to some extent the Micro Climate of the sitc.

These rivers however are seasonal and have seasonal effecis,.
(vi) Geology

Minna town has predominantly pneiss and mapnetite and othor
undifferencinted rocks. Un the North-Eastern part of the
town. The soil and subsoil comprise the laterite typec.

This alsc extends to the project site along DBida road.
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(vii) Winds
The major winds that influence the tropical climate ore
also experienced in Minna., [Iowever, the local winds
which most of the time do not have any definite direction
are also experienced. The major South West trade winds
are moisture laden arnd bLrings rain.for the town and the
North East trade winds are hot and dry and are responsi-
ble for the harmattan experienced in the town. ©On the
average, the gpeed of winds is O0m/s which is relatively
low,.

(viii) Vergetation

Vegetation of the site is of the Savannah, This is markc:
by the large extent of grass land dotted by tropical trces
and shrubs. In this area, they include the locust benn,
trees, elephant grass. ¢tc. Fige 5.5

(ix) Sunshine

Minna town has high number of sunshine hours per month.
Insolation is usuclly very high during the months of
February to April and characterised by clear cloudless
sky. It is minimum during the months of May to COctober

due to cloud cover,
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(x) Noise
The site of this project is at the out skirts of Minna
town and it is therefore not threatened by any form of
noise or disturbance from the town itself. However,
some noise could be generated within the site by vehicles.
(xi) Circulation
The site is linked by a double road tapped directly from
the main Minna-DBida road some distence away from the toll
gate. The road network on the site and access to the
library is shown in the master of the site,
(xii) Structures '

At present the site has no any physicrl structure., This
is because the site has not been developed. The master
plan of the site however shows the proposed developments

to take place apart from the library.
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5.4.0 Analysis of Site Charncteristics apd Recommendaticns,
(1) Reinfall eng Wind |

As o result of the mixed climgtic character of this
region, Minna town experiences heaQy\rainfall accompanicd
by strong windstormsz irn eortain cccaséions. Henee thero
is a need for well designed storm drninége systems on “u%
project site. Such design will considers-the quick
removal of water from roofs by creating high pitched
rocfg and properly designed gutters. Henvy plantiny
‘could reduce Qind storm speed to some degree, |

(ii) Temperature

5

The temperature of Minnﬁ tcwﬁ is geﬁeraily high éné
on the project site, it will.be expected to be high as a
result of the high svlar radiation. The high temperaturc
causes thermal discomfort noth within and outside the
building, | ) '

Heavy planting, lendscaping could ease the problem
to some degree. B

A careful choise of bullding materials which are
heat retardants and insulators can also alleviate the
problem.
(iii) Humfidity

The relative humidity values for Minna is averacely
low for most of the year., The exceptions are from the

month of June to Oetober where the values exceed 70%.
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Therefore discomfort cesused by high humidity is rola-
tively low for most of the yeaﬁ. However to enhence .
living condition, maximum openings for free flow of
alr could e allowed, This i-.duo.s air speed within
the interior. Theo high speed oi nir pronctes e§ap0ra;

tion and consequent cocling.

(iv) Vepotation
 Vegetation of .ae site is that of trees and grass.
As earlier mentioned, developnert on the site has not
started,_fherefore fhis chrnece will be used to propose.
that the trees on the sité should e maintained at the
- beginning of the development., Tnis will go alonpg vey
in minimising problems like high temperature, humidity
and wind gpeed.
(v) Geology
It is not known whather scicntific soil test has
been carried out, but data aveilable reveals that the
s0il and subsoil is that <¥ laterite., The use of gstrip
foundations for the builidings is adviseable.
(vi) HNoise | S
The site is far off the main road, which means
noise from the busy h"~2 way is not a problems The
other sources of noisc could be from the road net work .
near the site, This could be treated by planting and

provision of parking spaces far from the_building. The



97

already marked out area for parking is enough solution.

(vii) Circulation

The vehicular circulation nctwork has already been
done. It is therefore not the scope of this study to
redesign the road net works. Iliowever the provisions
given will be adhered to effectively. The pedestrain
simeintinng Wy~ it boet considered. It is. hoped
that thesc 'rill function effectively to the requircements
of site.

(viii) Sunshine

Sunshine is synonimous with clear sky. In Minna,
sclar railiation reflected from the sky or clouds causes
~lave, When incident on the ground surface, the solar
rays are abscrbed or reflected back to the air. IThis
reflected rays cause discomfort, excessive expansion
of huilding materials and chanses the confiruration and
appearances of external finishes.

This could be reduced by good landscaping, heavy
nlanting of tracs and articulate use of solar enerpgy
reflective materials like flashings on roofs and exposed

concrete.



5.5 Site Belection Criteria

The selection of this project site is not tho deci-
sion of the researcher, It is the mapped out site for
the project in the master plan of the site. ALlthough
the criteria for scicciing the site are not known to
the researcher, it is considered wise to further buttress
the selection by the following pointse.

(i) The site is centrally located within the academic
core in which it is serring, thereby serving as 2
focus for the corec.

(ii) The site is easily accessible from within and out-
side the campus.
(iii) The site appears to be relatively high thereby
making the building visible from.all sides and
or. entering the campiis.

5.6 Conclusions from analysis

Any good architectural desirn must be itself provide
its design solutions that would attempt to resclve or
control the probiems hirhlighted above., In this rogard
an attempt has oeen made at analysing the site situations,
comfort level requirements and available resources so as

to come up with workable and comfortaeble desipn proposals.
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CHAPTER SIX

THE OESIGN SCHEME

6.1 Desipgn Drief

Defore proper schedule of accommodation is drawn,
some determination of space analysis will bhe done baased
on the resulis obtained from the research work in Chapter
four. The results obtained there will be used to arrive
at proper mocdular sizes to be adopted in this design.
£180 the schedule will be based on the requiremcnt of
the University and the requirements set by the NUC
{Mational Universities Commission),

Below shows the requirements.of the National
Universities Commission {NUC), which are not different
from the University's requirement.

Mo, of Took) No. of Readerz| Area of Readers | Area of lNcoks

500,000 1,500 2,951 - 3,450

Table 6.1
Note: NUC recommendations are ac 10,000 capacitye.
The library will serve 30% of the projected students
population of 5010 students by 1599. The table below
shhiows the prescnt population and the enrolnment projec-—

tion by different schools.
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SUMMARY OF ACTULL STUDENTS ENROLNMENT 1984 - 1990

SCHOOL 83/84| 84/05 |85/86 |86/87|8?7/08] 88/0S (00,20
Lorice & Apric. Teche.
SLAT - - 56 70 99 103 135
:f;"'i_:n & El'lg. Techn.
SEET - - 122 222 326 313 35
inv. Technology
SET. - - 86 106 131 100 121
science & Science
¥luc., SSSE 102 150 162 188 250 263 557
TOTLL 102 158 426 592 306 794 11,352

Annual Growth
zate(%) 55 167 39 36 -15 7C

- —

—

ENROLNMENT PROJECTION 3Y SCHOULS 1990-19S99 (SUMMLRY)

SCHOOL | 89/90 [90/91{91/92| 92793 [93/94 |94/95|95/96 96/91 97/<v!98/99
SALT 95 | 237 | 300 | 511 | 632 | 750 | 900 1054 1000 | 1080
CER 345 | 445 | 522 | 630 | 708 | 750 | 900 | 1050 f?‘*lioa
SET 94 | 266 | 434 | 598 | 788 | 913 |1100 | 1290 320! -320
SSSF s98 | 572 | 701 | 757 | 903 |1050 |1260 | 147d 150 | 1530
TOTAL 933 [1520 |2057 | 2496 |3027 |3463 |4a170 | 4889 - -9ls010
Arowth

Zate (%) - 63 35 21 21 15 20 17 3 D.6

Tabkle 6.2
NOTES:
SOURCE: ACADEMIC OFFICE FEDERAL UNIVERSITY OF TECIN.L.GY

]
MINNA.

DATE: JUNE, 1991,
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¥From the table 30% of the projected students population
= 30% of 5610 = 1,503 readers.
Frovisicn of space will be made based on the NUC standards
shown from table 6.1.
Toking the NUC stenadards of 1;500 readers for 2951m2,
and 500,000 volumes for 3450m—,
8066 of the books nre on c¢pen access,
80% of 3450 = 2760m"~-
Agsignable space for hooks tacks is based on 7m> ot 1,200
velumes. |

For volumes on open access = 2760m° x 1,000
7m

= 394000 volumes.
20% for limited access
arca for limited access = 2006 of 3450 = 690m2
4ssignable space for books on limited access is based on

5 per 1,000 volumes.

Volunes on limited access = 690m> X 1,000
Sm

= 108000 volumes.
- Total volume of books in the library = 500,000 volumcs
The determination of other areas are based on the brief

in the noxt page.
T N !
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The following assumptions have been made in preparing

this brief. . S

: LpoNEes . .
a) The standards will be those cnunciated in Natiénal
Universities Commission (NUC) standard guide and intorna-
tionally accepted stands not spelt out by NUC.

h) The stack and serwvices of the library will be provided
on a subject divisional basisa. ; .y | - : ' Ry

¢} The faculties in the University includes::
" Fohwels -7 Tmvironmental Techmology, |
(ii) Engir~oring (L.aly Chemical, Electrical and
Mech~-“cal, . o

(iii) Agriculture '
(iv) Science and Science Education.

e
e
LA Y i

o

d) That the Faculties will grbw in fuiure as sbon as it
is moved to its permaneni sike,

¢} The number of teaching staff to students is 1.12.

£) The scating provigion will be required for 30% of

the user population.

%) There will be one professional librarian to 200 stulents.

h) There will be threc (3) assistant library staff to
every one profassional staff.
i) DBindery staff will be additional two (2) senior staff

and twelve (12} junior.

R W oy T TR N I S B ST
P P R L R Bl . - TR SR " vom

IR ALE R SO
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j) Ludio-visual will be additional two (2) senior n~nd

eight (8) junior staff,

k) Seating provision will be required for both junior

ek ala

1)
m)
r)
of

' senior.

Library staff (75/4 funior, 25% senior),

The ultimate book capacity is 500,000 volumecs,

The total assignable gpace is derived from application

the following space standards

(1)

(ii)
(iii)
(iv)
(v)

(vi)

(vii)

(viii)

2

1.28m“ for each full time cquivalent uncergradu~®.

students.
Ratio of 1:12 of the teaching staff of students

2.5m2 for each junior library staff,.

2

5m“ for each graduate research students.

10m2

for cach professional library staff,
Lllowance for an office space of 35m2 for the
Librarian and 25m2 for Deputy librarian,
/ssipgnable space for the bookstacks is Dased
on the provision of 7m> for 1,000 volumes of
books and neriodicals on open access and 5m2
for 1,000 volumes of items on closed access.
Space for the bindery/printing will be ealculate:
at the professional library staff gpace standar's

2

of 10m™ for each staff.
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8.2 Schedule of Lecommodatjion

Space _ - Area (m
GROUND FLOOR

Eatranse Porch

J'-E:Stibl(:.‘ a-o.n..o.u.oa.-lo-n...not.t.o. 1w
CDontrol Aren ..eln....-..;...‘...0'.'.. ) 18
axhibition “teconttrsasdeebenstorbetteny 140

Public CﬁtﬂlOEue ¢sbasssrsssnadltvessesansy 108
General reading without shelves sesvevess 340
rublice Toilets UuNstessracacteerIBET TS 72

Circulation Department

Loens/Circulation desk cesossassccvsnes 32
Circulation work room tvessessesnsesss 100
Circulation Librafi~» .seccsscstessccans 20
CLorkS scecesessvescescrscesssocsssancas 15
Inter librexy loans/service office esevee 15
Clerks ,qo,.......,o....;.e.o.......‘... 15

Keference Denartment

General reforence and bibliography cesess 234
Reference librarian essssssescsscssssene 35
¢ Namber of subject specialist/Librarian 156
TolletS cecvcnesnssscsesssacncesssrsscnes 24
Journala and Current Feriodicals seve.., 216

hotocopying PoOm  .arveseccoorsnensrrnsa B1



Technical Services Department

S.taff Entl‘&ﬂce v*O w00 aro o N odsgedasdiean 18

wlﬁirk I‘ODm ocB R0 2osYCABSOPRBRNOGPPEIRARER RN 72

8

QBPPOgPRphiC FQCilitieB smslscbasecrasende

oy Lt
JLrSsy fiid n o FanmespdupoonBalsbooceancobbERN

g 8

Staff Common Room cesaccrerecersiarsnces,
Bindery Work room ......;..........'......;. 140
OUffice for the Dindery chief ceseccevccssn 18
Serials preparation ssveeccscssansevessss 120
Goodls entrance ...,.;.;.....,g.........;. 18
Trolley PArk s.secscacececsssscciasvsvosns 12
~ Collection development Work roof  ..eseseess 124

Colleetion or accessioning development - -

librarian AA R s O RS0 a0 b e aoNRRPOERRARNBLIEN 18

Cataloguing Unit ou.u.o.-u---.ot--t..;;;to 80-

Chicf CnltalOpuer .ce.cesosscsiesescessesasses 15

Service Sfﬂir case and 10bby cBasteRsRERIREYT S 40

ooks prcservatinn veossnesbvobobedebranve 72

JeadwTechnical Services sosscssvesessvvvenvsn 24

FIRST FLOOR

Library Administration Department
University Librarian cocsssssscssssesessen 36

SeCretalry ccesecsscccscossssncsssvsnsresy 18
Deputy Librarian sseessecsssscrsssaversve 30
Seeretary osscscscescssvassesscnsseesavasesr 13
CONLErence TOOM seevescessencesssscosssase T2

G@nerﬂl foice S0 SRR A BN ORNASRRE NN II ARSI 38
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StOr®  cosessuscesssserasssnsnssesssovscsen
Staff Tollet .eesspvevscssscessssnsnceccnns
Sorvice Stair CBEE .eestresnsssesscacanccss
Locounts Office .ceasceusssensssavvesnssnsny
Store 888 00 soEsBEERssatEeERTUgERsDLLER.
Main Stairs and 1lobbDy eseesccscssssscecoces
3 numbers of Seminar rooms .ecesssscsccence

2 numbers of Group Study rooms awscecesesssas

24
24
24
a6

36
180
72

Open access collection/reading I sscsscecssae254C

2 typing carrels Lsevsssntassstsetrsrvevevesn
Toilets ..;........;........{.............
fudio—visual cessssvsessacacsssrrsaccrssae
Open access collection/reading IT senesnes

SECOND FLCOOR

Reserved bocks ...;.....--..........-.....
Computer Termiinals sescescttncsssensecscnn
Open access collection/reading III ...-;..
2 numbers of group study r'oomS8 «ssssscnsae
Open access collection/readiag IV

Special c0l1lections eeesssssvessscossascss
Regearch devolopment unit Lcecveccccnsovee
Toilets seussesusEsLsTbancessORTRSBEL IR Y
StOre sceccevseussesrssvssissaersoesccrcncs
Special collection librarian .,ecesescssses

Non~book Material room store sevsssunscers

38
24
172
2046

200
100
2549
72

216
54
249
24
10

106

(350 sgtarag?

(350 staris)

(350 stands)
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5.3.0 The Design Report

%.3.1 Introduction ST R |

PR TN

ok

This chapter describes the procedures adopted in th:
design up to the final realisation of the design itscli.
It explains the sgstematic approach used in analysing
and planning the librarys |
S5.3.2 DUroad Zoning of pctivitieg

To be able to evolve a éoncept for the.prdﬁoaed'
design, major acdtivities which will take place in the
proposed libraky hdave been identified s2nad zZoned acccrdingly.
Such zoning has been affected by noise, privacy| sccurity
and similarity of functions.

(n) Readers and Oooks

This is the main concern of the libroary uilding,
It encoupases 211 formg of learning, teaching, audio-
»isunls areas ete. The assoeiated functions imelude,
group study roomg, seminar rooms, typing carrels, exhibi-
tion arecas, visual disgpley rooms, opéen ateess reading
et aloged ~manse woading areas.
(b) ZTechnical Services _

This area is concerned with the hamdling of the

1library material right from the time they are brought
In up to the time they are rendy for use.
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GSITE ZONING

ZONING OF ACTWITIES |s BAE) ON NUISE

AND AcCBse Bl TY TOo THE BUILPING-

READ DN THE NEXT PAGE HW THie PEVELOPED INTD
SITE STRUCTURE CONCEPT / SITE DEVELO PMEMT CONCEPT
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{¢c) Hecreation

This Falls into the catagory of activities aimed
at alleviating strain arnd fatipgue in all works. It
ambrace out.. o oot and viewlng, relaxation areas
chack Darsg and terraces for these activities.

Aésociated functions include collection development
unit or acquisition, cnataloguing, bindery, serinls prepa-
»antion and repro; ~nphic facllities, workshop and mainte-
aONCO .

3} Administrotion

The library administration is concerned with provi;
ding services to readers as well as supervision of the
workers in the technien. services. Associated functions
include - lending of books, issuance of materials, on
closed access to readers and assisting readers when needed,
like the reference librarinans and subject specialists,.

£,3.3 BHite Development Concept

This involves the zoning of the major functions
3dcentified abo72. Foning of the functions on the site
~dnveolves meny functions,

In proposing a site development concept for this
projecty the foctors which have been considered include
gffective circulntion within the site, separation of
noigy areas from less noisy areas, See fig., 6.1

{Gite analysis).
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The development of the site concept finally adopted
tl.e 0ol 2ons of the maojor problems analysed duping the
data collection which arec those of the climate in the
Hrea. To enhance nhturdl lichting and ventilation,
courtyards are andoptcd. This will also limit other
problems.like huﬁidgfy, thus cutting down the operationsal

cost . =

€e3.4 Desimn Concept of form

| In congruous with the site analysis and site zoning,
a concept of form and planning is created by the arrnnme-
ment of respective functions in an articulatc manner in
harmony with the sitc.

Use of existing standnrd furniture forms to design
an ultimate form is adopted, hence the rectangular form.
The general idea behind the form adopted is to achieve
the form of a rcading tahle nnd a chair beside it. This
can be seen - (fiz, 6.2) that the rectangle at the oentre
represents the reading table and the two wings represent
the chairs on +ha n=nneite gjdes of the chair. The
advantages of this form can be enumerated as bclowe

(i)  The rectangular form conforms with the philosophy
" of this study which is the modular system.
(1i) The spaces crecated by this form are easily adapta-

ble to changing neecds.
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0.3 5 Concept of Ylanning

The general idea in plannlng is to achieve to a

. hivh extent . that the building 13 as flexible as poasihlﬁ

“tand to'eliminate the problem of having a uniform grid

-;r; which does not apree wlth certain functions in the librory.
‘*ﬁEzThe functlons have*been ‘carefully studied: angd apprOprlatﬂ
modular blze$ have becn recommended for them in chapter
. four which will:le used in this désignftq-achiQVe the goal
f of the design. |  ;2 | |

The functions whlch can remain in the same grid have

Iheen zoned nccording to such requirements. Fig. 5.3 shows
- the system of zoning and hence arriving at a final form
';as shown in figp G.4. It can be clearly scen fﬁat.the
~ gpnces needed by the technical services department and
:g‘. sdministration areas;aregdifferent from thase of the stock
G%,»and readers arcas. This.:din turn follows that a system of
%JmOdules which will suit each purpose will be used. This
will be seen in the, design proposal, The final outcome
§ of this system is that two grid (bay) systems have becn
| combined to evolve suitable and flexible working spaces
i without column interruption in useable spaces as found in
| _

" meny libraries. _ i
. |
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6+346 Detailed Plan Concept (iroposed)

Delow ig a talble of various major functions and the

module size adopted for each of them.

Floor | Function Adopted Modular Size

Ground | Technical Services Dept. | 5.4 x 7.2m

Main Library (bookstacks,
readers and Librarian)
and exhibition 742 X 7¢2m

Firsgt Administration 5.4 x 7.2m

Main library (bookstacks,
readers and librarians) 7.2 X 7.2m

S8econd | Main Library arca (books
stacks, readers, libra-
rians) 7+2 X 7.2m

Tahle 6.3

6.8.7 Plodular Size and the Main Library iAreg (Solution Adecpter?!

The main library area consists of the exhibition hall,
public eatalogues, circulation department, rcference and
bibliographical department, serials and current periodicals
department, open access and closed access stacks, readers
areas, seminar rooms, non-book material store, audio-visnuals,
public toilets and stairs.

These require large arcas and a bay size of 7.2m x
7.2m (square bay) is adopted for them. The square module
is chosen because of its maximum flexibility cspecially

in the bookstack areas, where stacks can be turned in
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any direction as desired without coxtensive alterétionn
The reader areas are located at the periphery of the
wrindowse. The square module is also found to give the
nighest flexibilitylin reading areas. The 7.2m x 7.2m
medule is capavle f holding many stacks and readers in
it. It is also economical since the columms are wide
apart and pose little or no structural problems if properly
designed and constructed.

The table below alge shows the proposed spacing of

the stacks.

Proposed Scctions between | Renpges to a bay | Range spa-
Module size columns at SCOmm : cing on
stoandard Centres

7.2m x 7.2m 5 5 1.30m(4% )

Table .4

7.3.8 Modular Size and other Accommodations (Library Stafi)
{Solution adopted)

The other accommodations in the library that require
suitable sized-bay include the technical serviccs and
Administration. These are mainly offices and work rooms
which will require space without column interruption.

The suitable and economicnl bay proposed is 5.4m x 7.2m.
Double bay in the direction of 5.4m length gives a columm
free spacc enouygh for work rooms. A single bay is suita-

ble for the University librariaens office and gencral

PPN Lo D ey RS 2
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office. The detailed arrangement can be seen in the
proposed designe

6.4 General Desipgn aramecters

In an attemnt to nropose successful design, certain
1aid down puides mugt be observed. Such pguides include
fire precaution measurcs, accessibility, comfort security,
orgnnization, fiexihility, Extendibility. The above
basic factors will be discussed in detail.

{(a) Fire I'recaution Mecasures

Although library buildings are rated among the
lowest in terms of fire disaster, it is necessary to
adopt the precautionary measures. The following are some
of such measures that have heen considered,

(i) Prevention of fire spread from one snace to another
by compartmentation; use of fire resisting door
which are self-closing and minimising openin~s nt
property boundarics.

(ii) Location of water hydrants in certain arcas that
donot hnmen hanke. gince the use of water may be
more disastrous to books.

(iii) Use of fire resisting materials for walls, roofs
and floors.

(iv) Provision of escape external staircases in an

average working distance of 30m,
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(v) Adequate spacing between stacks to control spreac

of fire withir the buiidinge.
(vi) iroper reof scparation to control the spread.

(7ii) Use o warning alarm bells and fire lights for

esesr: ~ttie a0 entrances or exite.
(b) Securiiy

In the early asge of library evolution, the library

collections were chainad to the shelves to protect them
heing stolen. Today, libraries encourage public use of
their treasurc of knowledge by having open access collar -
tions. The printed pages, the film and the manuscript

are taken for granted and all too often taken for "free'.

Becnuse of the difficulty in collecting reference
materials, and the attitucde of the reading public to
these naterials, the library must jealously guard its
collections and consciidate their protective measures.
To this e¢ffeect certain measures must be adopted in the
desipgn staze to minimise if not eliminate the habit.
These measures incluce:

(i) Windows should be designed with suitable theft
procof materials to prevent readers from pilfering
library materials through them to the outside.

(ii) Upen and window should be desipgned with certain

set backs.
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(iii) The public entrance should have control area where
books are checked before allowing the readers out,
(iv) Provision of modern automatic security devices.

(») Accessinvility

Movement of staff and readers should clear from the
exterior into the building and from the entrance to all
parts of the building, with an easy comprehensive plan
nceding minimum supplementary directions.
(d) Extendibility

Library buildings should be planned with eye for
future growth allowance must be made for extensions
either on the adjoining ground or upwards.

(e) Comfort

This is a major aim ir d@sign and is achieved by
compromising all enviornmental forces. This can be
achieved through ensuring adequatc cross wentilation,
damping excess heat in the interior, Maximum comfort
means high efficiency of use. This is achieved in the
oropoasal by 7ot %ns Lt following methods.

(i) Orientation of the building: 3y exposing the smaller
surface area of the building east-west, direction,
thereby minimising solar heat gain by the building,.

(ii) Use of court yards: This promctes high cross-venti-

lation in all parts of the building.
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(£) Fle:ibility

Flexibility is of primes imporiance in every
University library building, . flexible building is
vne which pernits inter-chsnge of ugse without struc-~
tdral revision: the stack for instance, can he gsed to
sccommodato readers and the reading area to house stacks,

() Oganisation

A principal quality or function of a lihrary buil.-
ding is to permit the display of library méterials in
sach a way that they are accessible and easily available,
The layout should ba simple and easy to follow. -

(h) The library building should Le economicnl te build
ond to maintain with minimum resources both in finence
and staff,

(1) Compactness

Library buildings should be as compact as poséible;
4L cube has been found to he the idenl shape for library
tueilding as far as compactness is concerneﬁ. Books,
re2aders and staff have shorter digtance to travel in a
avha., However. in the proposed desipn a rectangle is

adepted to eliminate deep planning.
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2«5 Functional Requirsments of the Library

(a) Approach to the Library

L direct walk way leading from the main road going
into students' hostels and schools into the entrance of
library is desipned. This makes the reader without o
car the most important person, followed by car owners
who are made to park some metres away from the approach
and take the same walk way into the building.

At the entrance provision for bags to be deposited
ig ﬁheéifbsforz*enterins.the.maiu hall.

») Reception Hall

The reception hall here comprises the exhibition hall,

: mtrol desk, public catalogue area, circulation desk area,
“=awsing area. Thesc functions have bheen lacated here
ceouse of relotedness in fumction and service to the renders.
"2 control desk is located ncar the entrance to act as
oheck points on the readers. The lonns desk is locatced in
such away that it is close to the entrance and easily visi-
2le by loaners. The staircases leading to upper floors is
Incated such that o reader has to peass through the exhibi-
<ion in the same process browsing through the exhibited
materials. The staircaes is also located such that it
directly visible at the entrance to the readers. To ensure
»ffective supervision and grouping of activities, offices
"o the circulation librarian; inter-library services have

“zen close to the loans desk.
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(e¢) Catalogue Are=a

This is grouped together with the control area,
browsing area and loan area. This has been loaated near
the entrance and easily acceseible by readers. Rendlers
:ar ge to the reference sreas from here or 3o to the
upper floors.

{d) General Reference and Nibliography

These have been grouped together. Enquiries will be
Bandled by reference librarian and subject specialist
librarians whose offices are in the reference area, The
location of this area from the entrance and main hall is
?irects Since bibliographical materinls will be required
by staff in the technical service, the collectior has Deoen
vlaced as close as possible.

(@) Serirls and Current ‘eriudicals

Current periodicals, newspapers are grouped together.
if is desirable to have current periodicals and newspapers
“igplayed near the bound volumes. These area has been
located to have direct anccess to the serials preparation.

(2) General Reading without shelves

A general reading room where shelves are not provided
is placed at the far right hand end of the entrance. /n
exteﬁsion of the reading area is made into the well land-
seaped courtyards. The courtyhrd is accessible by stepping

‘own into the open space, which is glazed and screened from
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rossible noisc from the entronce. It 1is located euch
that it is at the lower lcvel of 60Cmm below the exhi-
bition space.
(g) ihotoccpy

This is8 "reovilad nt the ripght han?d of the entrance
hall to scorve the entire library uscrs,
(h) Toilets

These have DLeen rrovided for both male and femsle on
the ground 2nd first fl.ocrs. llecnuse cf the Lad odour
from the toilets, they have locate? such that their winlows
open to the outside Zirectly and lobbies which will accomio-
date the wash hand bagins serarate them from the main Dall,

(I) Technical Services Uepartment

(i) Goels 2ntr-nce

This has bLenn located at the side where access roac
leads dircctly to the staff parkinge Goods are “eli-
dewvered here ~n’ talkken in to collecetion arce,

(ii) Desmatch an’ delivery

Unpacking an? preliminary sorting is done here, .11
raceipts -rc recoricl and materiels checked against
order, This has been located close to the catzlopuing

derartment,
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(1ii) Cacaloguing Unit

.11 new acquisitions from collection develorment unit are
naneived hore for cotalcsuirs i.e materials are classificd
and entaered intc catalosuss. .rovisicn hos been made for
5,000 volumes, six staff and chief cataloguer's office.

(iv) Dindering/. rinting Unit

This division handles all Yock binding for the University.
Secouse of peoise from the heavy machines in this areca, it
is located away fr-om the realing areas, anl close to the
delivery entrance where binding materials can easily be
delivered.

(v) Joolk i reservaticn

This is an air tight room with cne window and built in
shelves vhere books are fumipnted. It has been locatel
cway from the public areas and close to the dzlivery
entrance Zor its service.

{vi) BSerials .re-aration

This is an enclosure where Serinl materials are ;repared
for binding. This hns bLecn locatel close to serials

room and having lirect access to gerials store nnd current
perio2icals.

J. (1) Readers and .coks

This is the main library 2rea and is the mcst imror-
tant part. The rending nreas have been jplaced together
vith hHooks on oren access which carries 004 of the total

nllocated arca for books anc readersy 20% for limited



access.

(ii) Shelving .rea

arcvision has Leen mede for an optimum shelving

- S A 2 .
space for 502,000 volumes at 7m™ per 1,00C volumes on

open access and sz per 1,000 volumes on closcd accessSe.

311) Jeadins i

.- —

P

seading accommodation is required for 1,570 readers
waich consistitute 3%% of the projected stulonts popula-
tion. ™2z incliudes the stuly cerrels and informal
reading arcas like the rcof top an? open courtyaris.

(iv) Speccial Collections

This include Sovernment documents, theses, acchieves,
restricted or confidentinl materials lilic patents stondards,
research papers and lecture scrics and colleeticons of
publicaticns. This sccition has heen locateld on second
floor (=gt floor) 2an is unter tight supervision.

(v) Rescrve? Docks .rea

Srace will be remire” to house bocks thet is high
demand en’ lend them to readers on heurly basis.
seserved Hooks must not be taken out; therefore o nrovi-
sion of reading cuace for 1CC students is made on the
second floor,

(vi) _.ostgradunte Cection

3ecause of the nature of the postgracduate stulics
which may sometime not confirm with un‘ergradaate stulics,

special reading arca for nostgraduates only has h2en made

-
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with a capacity of 152 students con the first floor,.

{vii)Research Development Unit

This area hes Leen kKept away from reading areas
and provided with sound proof carrcls for schocl members

&1

an’ rescarch scholars with cnough space for 1C resders,

(viii) Lecturc, Seminsr and Tutorial ooms

Each room is capable of accommodating IC stulents
and have sﬁrenﬂ on the floor where different uscs c=n
be done at a time. They have heen located so that they
are easily accessible from the staircase.
(ix) Roof top

This has heen consilere!’ for outdoor exponsion during
certain months of thz year, Jy the provision of a hand-
rail set back, safety of users and Docks is preserved,
They tyre of activity that will take place here inclule,
scft musical presentations, art exhibitions, informal
reading area for 40 realers. The roof top is well lani-
scaped for attraction.
(x) Courtyarad

The courtysard within the main library arca has Leen
well loandscaped for the purpose ¢f outdoor reading, The
courtyard may serve thoe purpose of exhihition when expan-

sion is rejuired,
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f.£ Fut re Expansion

The rrovision for future expansion has been, two
lirections - in the vertical and horizontal lirection.

In cose of vertical expansion, the rcof top cen
be properly roofed 2and convertad intc a more useful
scace if the necd arises.

The site plan has been done such that therce is room
for expansion in the main library sides as in<dicated on
the site plan.

T«7 PFaterinls and Finishes

(i) Floors

Floor finishes comprisc of concrete paving in the
courtyards, terrazzo finishing along the main circul~tions
inciuvling the exhibition arcae. Iolyvinyl floor tiles =re
crecified for interior of offices while the audio-vigunl
°n< reading arcas are finishcd with palied floor tiles
for acoustic purnoses, and groanolithic finish for the
workshop to withstand im-act.

£11 exposed concrete surfaces are finished with
esphalt tenking with a coating of alminium flashing.

Circulation routes round the rite is of concrete
paving.

(ii) U=alls and Columns

The main structural clements are columns which are
in reinforced conerete finished with cement plaster and

rendere . in emulsion naint to desired colour. The non-



structu. al walls are concrece blocks for the extarnal
walls and certain internal argas which are algo finishad
in the same way =zs the celumns. &1l windows ar2e alumi-
rium horieontal sliding tyne for the offices and projec—
ted windows for the reading areag. 411 doors for offices
are formica Iiriched plywood flush deors, Jther Jdoors
iike the entrance doors are aluminium framed doubled
action doors. Roller shutter doors are used for the
storage areas,

{i1i) Roof

The roofing material is the long span aluminium
roofing sheet, double-nitched hHecaunss of the wide width
of the covering arces. For simpliceity of roofing, divi-
sions into parts were done, The roofing members are
timber wood,

The roof top is exposed conerete for the 2aetivitios
an the roof top, The roofing of the roof top bmr iz Jdone
using long Snan aluminium on space framas,

3.8 Landscape

The doportance of landscape in modern architceturc
cannot ke over.omphasised,

Landscape elements arce used not only around the site
end building but thoy also extend to reading arcas indoor

and cutdoor. The roof ton is landscaped to serve as a

123
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exesthet ¢ =2lements of the Casipgne

e
o
-

«2 BSite Layout

]

‘e layout of site is done in such away as to give
room for future expansion Jhich was mentioned earlier

that ¢an tnke place hoth vertically and horizontally,

L

..ccess 5ha Duilding is done such that a direct
walkwey leadsg the user into the main entrance of the
buZlding. The car owners are alss led to the same
antrance on tthe same wrlkway after parking their cars
Infront of the buvilding,

Thz oricentation of the building is done such that
the shorter lenpgth is exposed cast-west. This reduces
hzat gain Dy the building.

S5.1C Conclusion

The frct that libraries serve as store houses for
tnowledpe and the challenge its effective planning poscs
to the architect has becn the basis of this work. The
work 2oes not portray itsclf as a perfect solution to the
defined problem, and therefore should be seen as = move
towards tackling the problenm,

It is thorefore hoped that future rescarchers in
this dirceticon will scck to bring out unattended aspects
and positively improve on them or entirely bring up acltere
native sclutions which further consolidate in solving the

sroblem,
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