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ABSRACT

Fire incidents in buildings have been on the rise in Nigeria although not limited fo this country
alone. The technology of fire protection in buildings involves being able to prevent the
occurrence or rather reduce the loss of lives, damages to properties of the buildings and
protecting building fabric. The aim of this research is to prevent the start and spread of a fire,
stop the spread of smoke and lessen the difficultly of evacuation of persons and properties during
fire. The research used both the active (protection) and passive (prevention) precautions to
achieve this aim. The study source of secondary Data is through the various study and literatures
of different authors and the source of primary Data is by visiting various University library (case
studies) design to asses the building to see how the passive or active precaution is being
structured to combat the fire incidents in buildings. The study concluded by emphasizing the
need for passive means of fire prevention by the architects in the choice of their building
material. Specification, provision of exists, access for firefighters, compartmentation design and
refuge area before evacuation and the active means by using the appropriate fire fighting
equipment to limit the start or spread of fire.



292
2.10
2.10.1
2.10.2
2.11
2.111

TABLE OF CONTENTS

Title page

Declaration
Certification
Dedication
Acknowledgment
Abstract

Table of Contents
List of tables’

List of figures

List of plate’s

List of Appendices
Definition of terms

CHAPTER ONE

1.0  Introduction

1.1  Background to the study
12  Statement of Problem
1.3 Aim and objectives

1.4  Scope and limitation

1.5 Justification

1.6  Importance of study

CHAPTER TWO

LITERATURE REVIEW

Evolutions and History of Library
Libraries of the world and early libraries
Renaissance and Reformation of libraries
Types of libraries

Library management

Fire protection triangle

Basic fire protection and its classes
Matrix of fire safety

Passive and Active prevention of fire
Passive means of fire control

Active means of fire control

building materials behavior to fire and fire grading
Fire grading

Building materials

Means of egress

General principles

Page

i
iii
v

vi

vii

viii
ix

X1

6-7
7-11
11-15
16-17
17
18-25
25-28
28-29
29-30
30-31
31-50
50
50
51-55
55
55-56




7112 Access consideration for fire fighters
oA CHAPTER THREE

3.0 MATERIALS AND METHODS

3.1 The proposed site

3.2 Research Method

32.1 Method of Data collection

3.3 Introduction to case Studies

3.3.1 Case study One :( Federal University of Technology
Minna Library) :

3.3.2 Case study Two:( Kogi State University Present Library)

3.3.3 Case siudy 3. (Kashim Ibrahim Library A.B. U Zaria)

3.4 Data Collection
3.4.1 Background of location
3.4.2 Topography and ecology
3.4.3 Vegetation
3.44 Climatic conditions
3.4.5 Rainfall
3.4.6 Temperature
3.4.7 Sunshine solar data
348  Economic and commerce
3.4.9 Demographic data
3.4.10 Humidity
3.4.11 Socio-cultural life
3.4.12 Transportation and Traffic Flow
3413 Existing land uses and future trends
3.5.1 Introduction
"\ 3.5.2 Criteria for site selection
. \3.6 Location of Site
~72 6.1 Site characteristics (Survey)
3.6.2 Access and circulation
-3.7 Utilities
3.8 Planning regulation/site
3.9  Deductions

development control of Anyigba

CHAPTER FOUR

40 RESULTS

4.1  Design Report
42  Schedule of Accommodation

43 Design brief
44 Material and construction

4.4.1 Construction
4.5  Landscape and external works

4.6  Design services

vii

3.3.4 Case study 4:(Kenneth Dike Library University of  Ibadan).

57-58

59
59
61
62

61-63
64-67
68-72
72-76
77
77
79
80
80
81-82
83
84
84
85
86
86
87
89
89
90
90
91

92
92-93
93-94

96

97-98
98
98
98
99
99




4.6.1 Electricity and lighting 99-100

A, 462 Ventilation and Air-conditioning 100-102
463 Drainage and sewages disposal 102-103
464 Water supply . 104
4.6.5 Refuse disposal ’ 104-105
4.6.6 Acoustic 105-107
4.6.7 Fire safety 107
4.6.8 Security 107
4.6.9 Maintenance : 107
4.6.10 Solar control techniques 107-109
CHAPTER FIVE
5.0 DISCUSSION, CONCLUSION AND RECOMMENDATIONS
5.1 Discussion ' 111-112
5.2 Conclusion 113
5.3 Recommendations 113-115

References 116-117

Appendices.

viii




LIST OF TABLES
Tables
2.1 Classes of fire
2.2 Construction materials duration of fire resistance
2.3 Required resistance quality of external walls
9 4 Classification of surface spread of flames

Page
46
60-61
63
67-69




LIST OF FIGURES
Figures
2.1 Fire triangle
2.1.1 Combustible triangle
2.2 Heat transfer
2.3 Matrix of fire safety
2.4 Walls compartmentation
2.5 Mounting height of fire extinguisher
2.6 Standpipe system
2.7 Hose reel system
2.8 Sprinkler system installation process
2.9 Mean monthly rainfall record
2.10 Effective orientation and Ventilation

Page
29
37
40
43
45
51
53
54
55
93
95



LIST OF PLATES

b Plates Page
3.1 Incombustible materials of staircase 77
3.2 Locked exitroute 77

3.3 Side view of the library 77
3.4 Approach showing small entrance 77
3.5 Shelve stacks 79
3.6 Staircase and exit 79
3.7 Front view of ABU library 83
3.8 Arrangement of stack 83
3.9 Car park arrangement 84
3.10 Library reading arrangement 84
3.11 Guide map of University of Tbadan 85
3.12 Approach/rear View of the library 87




LIST OF APPENDICES

Appendices

A.1 Proposed Library Design site plan
A.2 Ground floor plan

A3 First /second floor plan

A.4 Roof plan

A.5 Section u-u

A.6 Section s-S

A.7Approach Elevation

A.8 Side Elevation

Page

115
116
117
118
119
120
121
122




DEFINITION OF TERMS _»
I. Library- A library as defined by Microsoft enéyqiépedia Encarta is a repository (place of
storage) for various forms of recorded information. Tﬁe earliest in ancient time date back as early
as 2200BC. Amongst the various types of libraries, the academic library is of vital important for
academic advancement, hence the choice of this project.
Oxford Advanced Learner Dictionary look at library as room or building for a collection of
books kept there for reading and research.
ii. Fire — Condition of burning
iii. Fuel — Something that will burn
iv. Air—Oxygen
v. Heat — Sufficient to start combustion
vi. Combustion — Process of bumiﬁg, destructing fire
vii. Flammable — Liable to catch fire
viii. Inflammable — Easy to set on fire
ix. Non — flammable — Not easy to set on fire
x. Incombustible — Will not burn
xi. Ignition- The process of setting something on fire

(Source: www.wikipedia.org. retrieved 17" Nov 2006)

xii. Carrel — These are enclosed spaces for single study in the library.

xiii. Catalogue —This is the system of arrangement that guides the library users in accessing or
searching for materials easily.

xiv. Acquisition — This is the acquiring of new books or materials either by legal deposits or by

donations to the library

xiii




*

xv. Accession —This is the process of giving identification number to the newly arrived books

xvi. Serials — These are journals, seminar papers, term papers and periodical such as new papers
and magazines

xvii. Circulation Counter — This is the counter at the reception where books are been issued and
returned.

xviii. Audio-Visual — This is the part of the libm that deals with photograph and anything that
has to do with audio and visual perception. E.g. Audio and video tapes, microfilms,
microfiche.

xix. Bibliography — This is the list of published materials in a country usually compiled on

yearly basis

xXiv



CHAPTER ONE
1.0 INTRODUCTION
1.1 Background to the Study

The more important a building is such as libraries the greater the
need to provide facilities to protect and prevent it against fire hazards.
Fire has been one of man’s greatest aids to his advancement; it gives
him a source of both heat and light. Today fire is still of great benefit of
man’s well being if it is controlled and protected but if allowed to start
and spread without strict protection it turns to be one of the greatest
enemies man has to face.

Fire, despite all its benefits has always been one of the major
ENEMIES of man the world over. This can be testified by the building
in history of the damages of fire worldwide. The building industry and
the government of different countries have tried to legislate for certain
standards of fire protections in buildings, but that seems not being
implemented because every few minutes of everyday another tragi'c
occurrence is on records in which properties worth of millions is burnt
before our eyes and lives destroyed in the scene.

However, a reduced personal hazard and fire damage can be
ensured by early consideration by the architect, early detections and

extinguishing.



The early consideration by architects includes.

I. Access for fire fighters.

Ii. Provisions of adequate exist..

Iii. Specify incombustible materials

Iv. Use of self-closes doors and fire resistance materials.

V. Provision of refuge area before evacuation

Vi. Compartmentation designs. While the early detection anci
extinguishing is the use of fire fighting equipment such as such detector,
fire extinguishing, sprinkler installation.
This research have now led to both active and passive precautions that
have to be taken to protect the library expensive archives from fires and
as well to combat personal hazards to individuals because immunity
from fires cannot be guaranteed, this being the fundamental reason for

having fire protection systems buildings.

1.2 STATEMENT OF PROBLEM‘%

The rising fire waste in this country with its tremendous sacrifice
of life and destruction of property is a staggering natural problem. The
loss of life resulting from fire is appalling, annually the property loss

has steadily increased and it now appears that unless prompt action is



taken to reduce this needless waste the figures for the year ahead of fire
destruction will be much greater.

Even a nation prodigiously endowed with natural resources and with the
wealth and economic stability of the coﬁnﬁy cannot continue {o absorb,
without permanent impairment, the enormous loss year after year of
irreplaceable material resources. In this present era, where there is great
scarcity of food, cloth and shelter globally, fire destruction becomes not

only tragic but also completely inexcusable.

1.3 AIM AND OBJECTIVES OF THE STUDY

1.3.1 AIM
The aim of this study is to prevent the start and spread of fire

through active and passive precaution means in a library.

1.3.2 THE OBJECTIVES INCLUDES
i. To eliminate or limit fire growth and spread in the library through
the passive and active precautions means
i1. To install by default fire protection systems such as fire detector
devices
iii. To provide comfortable spaces for reading and learning that is

both physically and structurally.



iv. To safeguard life and properties against fire risk by the
provisions of adequate exists, building compartmentation to
control fire for a while and the use of primary fire fighting
systems.

1.4 SCOPE AND LIMITATION

1.4.1 SCOPE OF WORK

This study covered the selected area of research alone, but

deemed suitable for any building which are similar to the one of study

within the State University. This study therefore, covered all systems

for fire protection in building, especially library.

1.4

1 4.2 LIMITATIONS

In research of this nature, many factors posed one form of
hanaicaps or the other is the scarcity of relevant information. The
federal fire service stations approached for Nigeria fire code of
building materials and building Regulation could not lay their
hands on any since Nigeria is yet to bring out one, so I therefore
went a head to use the British standard fire coding for building
materials and building Regulations. This serves as one of the

research’s limited factor.



1.5

1.6

ii.

JUSTIVICATION

Havoc fire causes on human lives, public building contents and
the building expensive fabric is so devastating, hence the
incentives on the study of fire protection and prevention is the

University library.

’IMPORTANCE OF STUDY

This study is very significant in many respects. First and
Foremost,

It is my humble contribution to the growing body of literature on
fire protection in buildings

It is also my intension to use this study to create a passive
(prevention) culture in the minds of an architect from drawing

boards or early stage of design.



CHAPTER TWO
2.0 LITERATURE REVIEW
2.1 EVOLUTIONS AND HISTORY OF LIBRARY

The word Library is gotten from a Latin word ‘liber’ meaning
‘book’ (Microsoft Encarta Encyclopedia 2002). The history of libraries
parallels the history of writing. For about 5,500 years, people have
made written records of their ideas, their relations with others and the
world around them. They have kept their records on a variety of
materials, bone, clay, metal, wax, wood papyrus, silk, leather,
parchment, paper, film, plastic and magnetic tape. At almost every stage
in the development of these materials, people have assembled
collections of their records into libraries.

Libraries of Clay were established in ancient Mesopotamia, a
region that covers part of Iraq, Syria and Turkey. The people of
Mesopotamia discovered that lasting records could be made by making
marks on wet clay, which was then dried or baked. Thousands of these
clay tablets still exist. Some of the oldest clay tablets discovered was
made more than three thousand years before the birth of Christ by the
Sumerians, a people who lived in Southern Mesopotamia. A library of
thirty thousand clay tablets has been found at the site of the ancient city
of Nippur. Archeologists have found other libraries of clay tablets in

excavation of ancient cities in Syria and Turkey.
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In the 1850s, a British archeologist excavator of the ancient city
of Nineveh discovered a library which contained clay tablets. This
library was found during the 700s BC by Sargon II. His great —
grandson Ashurbanipal (668 — 627BC) organized trend greatly enlarge
the collection. It was a babllyin a temple or a place as were most
libraries of the time. Librarians, called men of the written tables; were
in charge of these ancient collections. The heavy, durable tablets
preserved information about affairs of daily life, especially trade and
religion. Many of the tablets were used for record keeping. Others told

stories of heroic deeds.

2.2 LIBRARIES OF THE WORLD AND EARLY LIBRARIES
2.2.1 Western Europe

Western Europe has many of the largely oldest and most
important libraries in the world. The national libraries of Great Britain
and France — the library in London and Bibliotheque Nationale in Paris
are world centers of scholarship. The British Library owns about
eighteen (18) million volumes and nationale owns about nine (9)
million.

Western Europe has dozens of world famous Universities
libraries and Cambridge University in England and of the University of

Paris.



There are also many important special libraries in Western
Europe. Several of them are noted for collections of early manuscripts
and books such as Vatican Library in Vatican City.

2.2.2 Eastern Europe and Russia

The countries of Eastern Europe have a long tradition of scholarly
libraries. The library of Charles University in Prague, Czechoslovkia
and of Jagiellonian University in Krakow, Poland, rank among the
oldest in Europe has about five (5) million volumes.

Libraries have traditionally played an important role in the
educational system of the East Europe nations and of Russia. The
Government of these countries have set up public libraries and reading
rooms in large cities and small towns.

The Russian State Library (formerly the Leni Library) in Moscow

is Russia’s largest library and one of the largest in the world.

2.2.3 The Middle East
It does not have many well — supported modern libraries. Thé
largest library in the Middle East is the Jewish National and
University Library in Jerusalem Israel.

2.2.4 Africa Millions'of Africans have no public library services. In

some African nations, the only important libraries are those connected

with institutions of higher education.
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The lack of library service is most serious in the more than thirty
(30) nations that became independent during the 1950s and 1960s. some
of these countries have made good beginnings, however,\ they include
Ghana, Ivory Coast, Kenya, Nigeria, Serria—Leone, Tanzania, Tunisia
and Zaire.

Moét of the largest and more impéﬂ:ant libraries are in far
northern or southern Africa. The Egyptian National Library in Cairo has
over 1.5 million volumes and the Cairo University Library has more
than a million. |

The Republic of South Africa has several largé«libfa_ries. Thgy
include the Johannesburg Public Library . with about 1.5 millior;
volumes.

2.2.5 South and Southeast Asia

Most countries of South and Southeast Asia have national
libraries and one or more university libraries. Most of the libraries are
small and poorly s;lpported. The chief national libraries are those of the
Philippines, Malaysia, India, Singapore and Thailand.

Most of the free public libraries in South and Southeast Asia have
been constructed since the end of world War II. One of the largest
libraries in Southeast Asia is the Delhi Public Library in India. This

library was founded in 1951 with the assistance of the united Nations



Educational Scientific and Cultural Organization (UNESCO) to

demonstrate what a modern public library should be like.

2.2.6 Australia ami the Far East

The National Library of Australia in Canberra has more than 1.5
million volumes. Australia has many Government libraries and others
that serve connnercial, research, industrial organizations. Almost every
city and town has public and school libraries.

Japan also has a wee-developed library system. The National Diet
Library in Tokyo owns more than 7 million volumes with about 30

branches.

2.2.7 North America

The chief library in the United State is the library of congress in
Washington Dc. This is probably the largest University system in the
United State and in the world is that of Harvard University.
2.2.8 ANCIENT EGYPT

The most famous library of ancient times was the Alexandrian
Library a Greek institution of the Hellenistic age. It was located in
Alexandria Egypt in the 330BC. Ptolemy I and Ptolemy I developed
the Alexandria library into the greatest collection of scrolls in the

ancient world.
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The Ptolemy borrowed books from libraries in Athens and other
cities and had them copied.
The Alexandrian Library had copy of every existing scroll known to the
library administrators. It owned more than 400,000 scrolls.
However, not a trace of the library remains today and no one knows for
certain what became of it
2.3 RENAISANCE AND REFORMATION

Many of the great university libraries in Europe were founded
during the 1300s. By the 1400s and 1500s, national libraries were

established on the continent.

2.3.1 FRANCE

The first important national library may the Bibliotheque in
France. It was developed from the libraries of such early French Kings
as Charles V, Charles VI and Louis XI. Francis I (1494 - 1547) first
brought these royal libraries together at the palace of Fontana blear.
During the reign of Louis XIX (1638 - 1715), the library was doubled in
size by Jean-Baptiste Colbest (1619-1963) and moved to the present site
in Paris. The library became national property after the French
Revolution. Today, the library’s collection includes books. Photographs,

prints and audiovisual materials.
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2.3.2 England

The roots of the first gredt university library in England go back
to the late middle Ages. In 1444, Humphrey Duke of Gloucester (1391-
1447) gave his collection of books to Oxford University. The library
itself did not open until 1488.

2.3.3 Italy

In 1440, about the time that Oxford University acquired De’medi
(1389-1464) established I tally’s first library in Florence, in cloisters of
San Marco.

The Vatican Library, the oldest public library in Europe was
formed in the 1400, through the roods bask as far as the 300, and pope
Damascus 1. under Pope plus XI (1857-1989), the collections were
organized and catalogue for the first time. The library is known for the
number of rare books and manuscripts in its collection.

2.3.4 The Western Hemisphere

The San Marcos University Library in Lime, Peru, founded by
the Spanish in 1551 is the oldest library in the Western Hemisphere.
The first library in Nérth America was established .in Canada in Quebec
in 1735. In the United States, Libraries such as these at Harvard
University in Cambridge, Massachusetts, the College of zWilliam and
Mary in Williamsburg, Virginia and Yale University in New Haven,

Connecticut had considerable collections by the middle of the 1700,

12




2.4 Types of libraries
" Libraries can be divided inté categories by several methods;
. A By the entity (institution,'; rﬁunicipality, or corporate body) that
supports or perpetuates theﬁ h
i. Tribal libraries
ii.  School libraries
iii.  Private libraries
iv.  Government libraries
v.  Academic libraries
vi.  Historical society libraries
Ea B By type of documents or materials they hold
1. Digital libraries
ii.  Data libraries
ili. Picture (photograph) libraries
iv.  Slide libraries
v.  Tool libraries

C By the subject matter of documents they hold

i Architecture libraries

ii.  Fine arts libraries
iii. Law libraries

) ﬂ( iv.  Medical libraries
v.  Military libraries

13




vi.  Theological libraries
D By the users they serve
i. Military communities
E By traditional divisions;

i. Academic library —these libraries are located on the
campuses of colleges and universities and serve
primarily the students and faculty of that and other
academic institutions. Some academic libraries,
especially those at public institutions, are accessible to
the general public in whole or in part.

,,,,,, ii. School library —Most public and private primary and
secondary schools have libraries designed to support
the school’s curriculum.

iii. Research libraries —these libraries are intended
for suppoﬁing scholarly research, and therefore
maintain permanent collections and attempt to
provide access to all necessary material. Research
libraries are most often academic libraries or
national libraries, but many large special libraries
have research libraries within their special field

4 and a very few of the largest public libraries also

serve as research libraries.
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iv. Public libraries or public lending libraries —these
libraries provides service to the general public and
make at least some of their books available for
borrowing, so that readers may use them at home

over a period of days or weeks.

2.4 Academic library

An academic library is a library in a higher educational
institution, such as a college or a university —libraries in secondary and
primary schools are called school libraries. There are two
complementary purposes: to support the teaching at the college or
university, and to support the research of the university faculty and
students.
The support of teaching requires material for class readings, and for
student papers. In the past, the material for class readings, intended to
supplement lectures as presented by the instructor, as been called
reserves. In the period before electronic resources became a available,
the reserves were supplied as actual books, or as article photocopies.
Traditionally, one copy of a book was made available for each 10
students —this is obvious practical for large classes only if paperback

copies are available, and the books reused from term to term.
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Thompson G. (2003:15), in his opinions says, as books became more
common, the need for chaining them lessened.

But as the number of books in libraries increased. So did the need for
compact storage and access with adequate lighting, giving birth to the
stack system, which involved keeping a library’s collection of books in
a space separate from the reading room, an arrangement whiéh arose in
the 19™ century. Book stacks quickly evolved into a fairly standard form
in which the cast iron and steel frameworks supporting the bookshelves
also supported the floors. Which often were built of translucent blocks
to permit the passage of light (but were not transparent, for reasons of
modesty). With metal grating to allow air to circulate in multi — story
stacks.

Ultimately, even more space was needed, and a method of moving
shelves on tracks (“compact shelving”) was introduced to cut down on
otherwise wasted aisle space.

2.5 Library management

Allan K. (2002:98), Basic tasks in library management inciude the
planning of acquisitions (which materials the library should acquire, by
purchase or otherwise), ﬁbraxy classification of acquire materials,
preservation of materials, (especially rare and fragile archival materials
such as manuscripts), the deaccessioning of materials, patron borrowing

of materials, and developing and administering library computer

16



systems. More long-term issues include the planning of the construction
of new libraries or extensions to existing ones, and the development and
implementation of outreach services and reading — enhancement
services (such as adult literacy and children’s programming).

2.6 Fire Protection triangle

2.6.1 Fire Protection.

The serious loss in life and property resulting annually from fires
causes’ deep concern. I am sure that such unnecessary waste can be
reduced, and if substantial process is made in the science of fire
prevention and protection in this country is convinced that it will limit
this unnecessary fire destruction. Harry 8.T (1997:2)

Fire like aﬁ other natural phenomena, obeys the laws of nature.
Not all fires burn in the same manner, since each has its own
environment, however, there are three basic element necessary in all
fire, these include fuel, heat and oxygen, which form what is commonly
know as fire triangle.

Figure 1.0 Fire triangle

Heat

Fuel Xygen
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(Source: Ménagement of fire service operations
Massachusetts, 1992)
Heat (suitably high temperature) with fuel (combustible materials)
mixed with oxygen can ignite fire.
Further studies of management of fire service operations show that
removing any of these three elements will then stop the spread of fire
therefore the basis of fire protection in buildings.
In like manner Stollard P. and Johnson L. (1991:25) discovered

the following as natural causes of fire.

a. Rain

b. Lightening

¢. Wind and

d. Rays of the sun
According to stollard (ibid), in heavy down pour of rain, rain water is
known to leak into buildings short out electrical wires and causes fires,
he also said lightening which usually strike building at its highest point
will travel through the building, following the path of least resistance to
ignite combustible materials when s;zfﬁcient heat is produced. He
further expatiated on the sun rays, that when the sun’s ray pass through
a window and heat a concave mirror, the rays of the light coming off the

mirror are now concentrated and where these rays are incident on

18



In‘ the same ve1n Brltrsh department of labours occupatronal
safety and health admmrstratron (1910 sub part E APP 2002 3) state that :
the emergency actlon plan should be prepared to address emergencres _
'that the employer may reasonably expect 1n the work place such as

) fire’ s, toxr’c chemr(:al releases* ‘The regulatrOn states that the employer

o k ‘should lrst in detarls the procedures to be taken by those employers who

have been selected to remarn behmd to care for essentral propertres until |
| ?therr evacuatlon becomes absolutely .necessary ‘ |

M Br1t1sh standard on ﬁre preventron (1910 sub part E APP
‘2002 43) further stated that the des1gnatron of refuge or safe areas for |
" evacuatron should be determmed and 1dent1ﬁed In a burldmg d1v1ded
L 1nto ﬁre zones by ﬁrewalls, the refuge area may strll be wrthrn the same
burldrng but ina dlfferent zone ﬂ'om where the emergencres occurs |

| Brltrsh ﬁre preventron house keepmg standard also calls for the
control of accumulatlon turn of ﬂammable and combustlble waste
| 'matelfli‘:;,llS!{ . ; :
It 1s the intent of thls standard to assumethat hazardous
| | accumulations of combus‘tible waste materlalsare contro,lled, so that a’
fast developmg ‘ﬁ_re," raprd spread of toxrc smoke, or an er(plosion will |

e

notoccur. .,
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In the statement of Soudk1 H. (2004 115) Certamly 011 soaked
rays have to be treated drfferently than general paper trash in office
. areas Howeyer | large accumulatlons of waste paper or corrugated boxes o
can pose srgnrﬁcant fire hazard He therefore suggested that suchg
materlals which can cause large fire or generate dense smoke should be

treated w1th care and every‘ rgmtmg so’urce should _be rernOVed.

:  From the perspeetrve of BS476 part 1: 1988 combustlble materlals |
“;’whlch form part of the contents of the burldmg, are responsrble for the |
- growth of a ﬁre and its ﬂame spread To confirm thls two test was
E :vco,nductedmthat regards | | |

e Cqmbustibility test to see weather the material will bum
ii. f» | Surface spread of , ﬂame to se'e the extent of ﬂ"ame spread alo;&_g
i sur'fac':e‘.” In the end it was gathcred : that “syhen ,cornbustib:le
, mate’rials combine exothermically Wlth oxygen it will burn o

| and durmg considerable heat they flame or glow,‘How‘eyer,

' people ‘s,hould be ,tameaa@age initial fire.

B Aralé’ A. (2004:8) sénior "»i‘nstructor’ of the federal ﬁre serVice tfainirlg'
- school Lagos buttress the safety drrlls as bemg compulsory for every ‘

ﬂ,

: employer 1n a burlt envrromnent and even for our domestrc use. He said

§

T that people get consurne 1n a ﬁre mcrdents because of pamc and not

2



- having adequate knowledge on What.to do 1n the case of flre‘. He
| suggested that each home and ofﬁces 'shou:ldhave ﬁre""training and drills
at least tw1ce a year to be able to combat ﬁre durmg occurrence; He alsoff
| sa1d that fire regulatrons should be part of domestlc desrgn
E To take th1s study further, fire regulatlon standards and codes in
pbulldmg is presented below o l |
=JBu11d1ng Codes A bu11d1ng code is a a set of rules that speclfy mmlmum
acceptable level of safety for constructed objects such as bulldmg S. The
aim 1s to protectthe pubhc health, ’safety and ge‘neral welfare as it relate‘
o buiidings v
The practlce }of developmg, approvmg’ and enforcmg burldmg codes
| ‘_‘4 may Vary w1dely from country to country In sorne countnes burldmg
codes are developed by the government agenc1es or duasr-govemmental o
- _standards,_ organlzatrons vand the enforced across the country by the |
central government. Such codes are known as the national building
'4codes T‘herev are instances When some local juris"diction choose to
develop thelr ‘own bu11d1ng codes (Bntlsh government Building
regulatlon 2006 4) |
Brltfsh bunldmg regulatlons are statutory 1nstruments that seek to ensure
- that the pohc1es set out in Bu11d1ng Act 1984 are camed out on the |

'constructlon of bulldmgs From 6th Aprll 2006 The Burldmg _
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'Regulati'nns Were 'fexitended’by.v amendments. New RegnlatiOns \yere
mtroduced to requrre the calculatlon of a bulldmg ﬁre protection. |
| ;LThere are currently 14 sectlons to the bulldmgs Regulatlons and each
- " are accompanled by an Approved Document' The approved deeuments
usually take the form of ﬁrstly statlng the leglslatlons and then :
;preV1d1ng a number of means whlch are “deemed to satlsfy” the

| regulatlons (BGBR.2006:5). e

The Approved deeunwnts include

s Part B -.—‘\-—«---;—- ﬁre safety
; Part C »{-—--»'-1--;-"—- site preparatlon and re31stanee to morsture o
Part D 7f+r-;-'--~TOXIC Substa‘nces L . ’ | E
" Part E fé----j'-f-- Resistance to the passage of sound
Part F -§-~4-4¥-f— Ventiiation | g
[ | Part fo%f#--ef'-;-- Hyglene |
Part H é——;—-;‘-- Dramage and Waste Dlsposal
PartJ ;—;«-}!—-— Combustlon applrances and ﬁrel storage systems
Part KP':----P---H- Protectron from fallmg, colllslon and 1mpact ‘ |
- Part Iv,j-‘f?-f?---; Conservatlon of fuel and power’ o
Part MFV—J---“---V- Access to and use of Bulldlngs !
PartN i;%;;”—__ Glasslng safety in relatlon to 1mpact openmg and ;
| PP - Cl@nmg\ L o
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Part P - Electncal Safety

But only part A and B of the Regulatlon w111 be consrdered in thrs study
| Part A STRUCTURE
' ’1 hlS part requlres bulldmgs to be desrgned constructed and altered
50 as to be structurally safe and not to 1mpa1r the structural Stablllty of
: other bulldlngs | | |
Tt stlpulates de51gn standards that should be adopted for use on all
bulldmgs and addrtlonally gives slmple deslgn rules for most mansions
and ﬁi’ﬁbéﬁ e’lements traditional domestlc "buil’dirrgst, |
" Par B’-—FIRE SAFETY i

| The Regulatrons consider 5 aspects of ﬁre safety in the constructlon of

T “bulldmgs '

- BIL Meansofescape S o " o . . ;o

' fhat sumcientprovision are made m de,sign of the huildihg b that”ih .
the eyent of ﬁre the o(:cupants can escape»to a place of safety «by their
owh efforts Th1s mcludes 1ncorporat1ng a sultable ﬁre alarm system to

. grve early warnmg of ﬁre to the occupants and users of a bulldmg

i : B2 Internal Fire Spread (meg)

S That the mternal llmng of a bulldmg do not support a rapld spread of
ﬁ,re. pei | P .
B3 -Intenialkaire Spread(ﬁStructure):_,f‘ e R
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That the structure of the building shoﬁld ndt collapse ,préinaturely aﬁd

, shoﬁld, s’lov’v» the ’spreéd of fire throughA the building and 1n '\‘J)vnseen " | |
‘ cavities and voids‘ by providi#lg ﬁtelres‘isting‘ walls and partiﬁonS 'whe;,re:,
‘.ﬁ‘eégés'éry.} | | | ;7
- B4 EXte'r‘ha}l;Fireg Spréad ‘

‘Th'atv the spread of fire ‘beﬂtWéeh bui‘l'd.i‘ng"sbe discouraged by spacing |
‘them apart éufﬁciently and ‘cohfrolling,th'e)numb:er..énd'size_'()f dpénings
B5 Access and faéilities for fire sérVice 5o

That the building and the Site layout and acc.eszs r‘oaﬁds 'arg dgsignéd in
i ‘suc‘:h"a way ﬁ) aid, the Fire Brigade ﬁght fire and éffect resc‘:ué of pefsons
,édught inafire. " | |
_ 2.7BASIS OF FIRE PROTECTION AND ITS CLASSES

| 21i Baéis of FirelPrbtecfioﬁ. fC"olen:la'n'R,J (1982229535)' .
Beflore:ﬁre start and spréad the“ fbllowing ingredieﬁts mus't be
X Pres‘yent.‘ | | |
i Fuel (combustible materials)
ivi}.} Air '(‘ov;(‘ygen)‘ ; L |

- iii. Heat (sufficient to start,combustion);; L
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| If ahy %’)‘ne of these is absent a ﬁre ‘ca‘nﬁot start and if any one is removed
- a ﬁre w111 be unable 1o contmue ThlS is the BASIS OF FIRE
| PROTECTION AND FIRE FIREFIGHTING

Fig. 1 ,a) Combustible triangle -

" Fuel | [P ][ Fuel

jesH

Ne cembustlon posmbIe
- tSource Coleman 1982 Massachusetts)
,Most burmng proc'e‘sses" produce a flame. Cofhbastiort,continqes VWhen
: the he’a'ted’ fuel hgiv_es off gaseswhmieh the‘mselyefs ignites, ’\heatintg rfiore “
fuel “to ignition point. Volatile materials ke petrol have a high fire and.

- expulsmn nsk whlle a solld tlmber beam is show to 1gmte, however,

tlun sheets of timber are much ea51er to set a llght

gasses given off =

EE%
o




- (_Fuel*— Heat

Fuel is heated and gasses

5

 are given off

‘ Fi-gufie':’Z(a) ST » ‘

Fire spread by the 'coknductio‘n,“"fConVectio'n‘ and radiation of heat. Heat
travels through metal by conduction and can ca'usei timber with which it

| 1s in% contact to ignite. Sup'er-l;eated air\, ﬁsgs by convection and can
| cause fire to s;feéd up liﬁ, | shaﬁ anid’ staircéSes "to ')remote points.’
‘I{adiétion from a fite can raise the témperafu:e: .o':f inﬂatﬁﬁlai)le tnaterials: |
near fjhé_ﬁre’ and gause‘thém to ignite.j, L | "

Fig.2 (b) Heat transfer by conduction :

Metal ___, Heat ,"'

—w ood '
Ignite

«:Heaf |

'
I

(@) Heaf transfer by“r’adiatibr"l. i &

Fuel

“: | 27 i .,‘.',‘

_ Heat




~ 2.8MATRIX OF FIRE SAFETY.

besigning" Witheut a jiroﬁer fendefstahding of Za'vl"nat?rix of fire
| safety causes great havoc in the bulldmg 1ndustry Fire precautlon is the
'ﬁrst of fire prevenuon and only' if this falls then the other tactlcs can be
‘ iattempted If ﬁre pfeventlon is successﬁ,ﬂ that is, ’by bemg coﬁscious,
‘tlvle ether need not be attempted however, thlS\IS not usually the case‘
. hence provision be ‘made for other fae,tors.“ The :‘provision could' ,be.
, A.vlgnitioe p;‘evention »‘ SRR i | a
S N#tural phenomenon (Lightiﬁg)-
ii.’ Human error (smoking,tmatches, co‘okifng) -
iii. Dehberate ﬁre resm (vandallsm su1c1de)

Vlﬁiv." Technologlcal poor 1nstallment of ‘elec\fr"ijcal wire, "

(appliances like fa@)

g



| By settmg reasonable standards of ﬁre res1stance for the structure
g elements of a burldlng, the ﬂoors, roofs, load bearmg walls and 4, |
Phnd vframe's. An ad%equate number of ex1ts and ‘protected'escape route
'should be provrded SO that occupants can be qulckly evacuated
place of refuge before evacuatlon should be prov1ded and access/ |
, :for ﬁre serv1ce should also be proylded | |
i, The second requlrements is meant by d1v1dmg large bulldrngs into -
| compartment and requmng hlgher standard of ﬁre res1stance of

| ‘the walls and ﬂoors boundmg wrth compartment setting
standards Of non-combustlblllty_ and ﬁre res1stance ,for externall | "
- r\%;alls and standards of res‘ijstance to ﬁre penetration and ﬂames

: spread for roof colveringp e S :

1 Openmgs to compartment walls should be surtably protected by
- self closmg ﬁre re31stance doors ‘or shutter Compartment ﬂoors"
i i, : ’may be prerced by stalrwells or llft shatts and these could 1esult
to a vertlcal spread of ﬁre Tlus is prevented by a clos1ng ‘
stalrwell or llﬁ shafts w1th1n a ﬁre res1st1ng structure termed a

. | protected shaﬁ Any opemng ina structure enclosrng a protected

shaﬁ should be protected by ﬁre res1st1ng doors or shutter




Figure 3.1 compartmentation sketches |

i Compartment

External = Roof‘/ walls_

/ walls l

- "\ ‘ , ’ | g Wall i *‘l [" H
Compartment ‘ e , |

Walls

C m artmheya‘tﬁn\A o | |
omp , - Compartmentation Elevation

(Source Author 2006)

S

v2.7.2 Acﬁve (Protect‘ion) means of fire cbhtroi,

Th1s 1nvolves the use of extlngulshers to stop the spread of ﬁre in

bulldlngs

ii.
i

v,

i ‘——Foam ﬁre extmgulsher

The portable fire ektinguiSher in case of fire includes.

E -—Water type of extlngulsher |
| ——(‘arbon (IV) ox1de (COZ)
—Dry chemlcal

~Halon gases oy

3



Before gomg mto detalls of the above extmgulshers adequate
knowledge of classes of ﬁre and the’ type of extmgulsher to use needs be
g i " - understand

2721 CLASSES OF FIRE
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Classes’

| Material classification

extinguisher

| Fires = in  ordinary
combustible  materials
such as wood, paper,

| cloth and rubber.

Foa;m, water  Dry

chemical.

Eires 1n : 'ﬂéfﬁmable ‘

1

llqulds, gaSés and

greases,

Halon gases, COj,

and Dry chemical

importance.

|Fires that  involves

" | energize electrical non-

condpctivity - of the

extinguishing media is of

Halon _gases, Co,,

Dry cher’nicals[ -

When electrical

equipment is de-

| energize use class A

eXtinguishérs safety

'1' o . - "" . ‘ ," . 5
Fire in  combustible

|metals  such  as

- | magnesium, titanium,

Zirconium,  sodium and

potassium

‘Type, ‘approved for

use on the specific

| combustible  metal

hazards.

el R :




1 Havmg known the classes of ﬁre and the extlngulshmg rnethod portable

| extlngulshers can now be addressed and their dtstrlbution within

 building,

i.  Foam extinguisher. :

11 .

,iii.

Foam systems are used for extmgmshmg fires in building,

;ﬂ-}gf‘rooms and outdoors and they can also be used to form a
‘ :;“prote(:tivew,.layer' over 'ﬂarnmable liquid's. ‘!The foam extinguiShant
is generated throughthe 'action 'offa»Water/foarning agent mixture

w1th air. The ﬂ minimum Operating time is 60 ~ 120 minutes,

depending on the type of foam Precautlon must be taken to

prevent escape of ﬂammable ﬂmds ﬁ'om the protected area, the»

| ﬂoor and spray diStance m’ust also be cOns’idered.‘

Carbon d10x1de (Coz) Extlnguisher

ThlS 1s the most commonly used fire extmgulsher it can

~ be used Whenever open‘ flame ﬁr‘e can be expected and where a
‘re'sidue‘ free gexti.nguisher" is also eXpected; However, it’s
appli""cation to ip’rotection object in the outside (open air) is not

effective

Dry Chemrcal extmgulsher
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Extmguishmg powder are homogeneous mlxtures of chemicals that
v,act as fire suppressants Dry chemlcal should not be used in the
o follow;ng mstall'atlons.‘ ﬂ
| LTheSe include area hbusving',lfor example 5 |
_ yi._' : Dust sensitive equiptnent‘ ‘and:' lowivoltag‘e electrical
| installation N (eg ; | telephone | : systerns, ~ information
- | processing facilities, uxneasurernent and control facilities)
. vil. Matenal whlch are. chemlcal 1ncompat1ble w1th‘ the
| extmgulshant (that is, there is the danger of chemlcal'
freac;tlon). , | |
iv.~ Halon gaSes e)rtinguishen | | |
”halon 1s a halogenated hydrocarbon, usually Halon 1305 (BTM)
=bromotr1ﬂoromethane and Halon 121 1 (BC}') bromochloro floride.
~ ‘Its extmgmshmg effect is based on the prmmple that 1t suppresses the
| reactlon between the burnmg matenal and oxygen
‘Halon BTM is the most effectlve and least toxic. Both BTM and BCF
halon gases are stored compresses m lquId condltlon in a steel
R cylinder.‘ | |
' The possibly of ‘ehvironmental damage cmt”be eXCInded and should
‘be consldered whe;e halon systems are proposed

o 1 New technology and research about Halon gases

L z
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o Itis now discovered that hal(m gases are harmful to the ozone layers it
~ has s1gmﬁcant eﬁ'ect on ozone layers Several meetlngs of screntlst’
experts brought to an end the manufacturmg of halon extmgursher by
| 2002 and all those already manufacture should be used by the end of

o 2002 That is why there isno halon extmgulsher in mrculatlon now
i ‘FM 20() extmgursher whlch is consrdered non—harmful to human, and
L ozone layers, is in- the process to replace the halon gases but not yet
bemg approved totally by the screntrst (http/www harl com retrlevedv
20“‘ Nov.2006)
| " Drstrlbutlon of F1re Extrngulshers |
The maxrmum travel d1stance is 24m a part 1n horlzontal dlstance and
~ 3-4m apart 1n hlgh rrse bulldmgs |
Are to be protected per extmgursher is 250m2 mrmmum However for g
s a bulldlng where there is extra hazard of ﬁre €. g Auto repalr workshop, |
iy wood workmg factory, Laboratory, ~warehouses ‘a greater number of
‘ﬁre extmgursher will be needed depended on the extreme ﬁre hazard of

; the Job there in.
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PRIMARY FIRE FIGHTING EQUIPMENT
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Dry Powder
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The maxun he1ght of 18kg extmguxsher is l Sm but where 1t is heavrer |
than that use 1. lm |

Flgure 3. 3 —Mountmg helght of extmgmsher

, Mountlng\

helgm ,

1.1m for 'grossWeight over 18kg.

From max 18kggross héig,ht
1.5 max.

3 FlOOl‘_

l | (Souree Dr S. N Zubalru lecture note, 2006)
‘ | 2 7.3 STAN])PIPE AN]) HOSE REEL SYSTEMS IN TALL
BUILDING .
The regul,ations conc’vem,in;g.' the means of fire ﬁghting in tall
o {fbuildi‘n‘gsl ,are oﬁenno speciﬁc, but certain 'voonsiderations for the
| protecti‘onof the huilding and its ‘occ‘upants‘ must be hbServed. In this
‘ systern” water outlet “areprovided at Strategic positions in which hoses
‘can be attached for the purpose of extlngulshmg fire. Standplpes system :
| are group into twh general classes
5 : Class I for use by ﬁre department and those tramed in handlmg

L 28

heavy ﬁre streams 0 6cm or 21/2 hose ) | |




) Class ‘II~—;Whé;re,‘ theré isa smallsr hose for use }b.rirnarily“by the building

~ occupants until arrvi’val,‘of the ﬁire dspsrtrneﬁts @ 3cmor 1 1/2” hose.

‘Figure 3.6 — standpipe system.

two pipe
e A" ventilator
rise  FETT——="=F and vent
[T ° ' . 3rd |

™

=
. Fire extin
using—_ H | ST
~ hose j T Te 2nd—
Coupllng b et

on return valve in the mam dram

 Fire service |
vehicle xtrngunshlng water
~in ﬂow -

- (Source° Neufert Archltects Data, thlrd edltlon)

| Figﬁre 3.5 Hose reel system

24m Iength max for unllned hose
30m length max for hned hose




TWO TYPES OF STANI)PIPE SYSTEM
1 The wet Standplpe system— thlS isa system where by the supphed
Lvalve 1s open 50 that water pressure 1s mamtamed all tlme
‘through the system Lack of water in Nrgerla could be the
: r problem of wet Standplpe system Therefore, provrsron of
reservmr 1s necessary 1f usmg the system ; |
\ 2. ‘_The Dry standplpe system ThlS comprlses of two phase namely
f&automatrc and manual system It is the system arranged through
o the use ’of approved devrces to. adm1t water to the system :
'automatlcally by opemng a fhose Valye.‘The seco‘nd type is one
o | arranged to admrt water to the system through manual operatlon
,Comments. Automatlc Dry standprpe system more effectlve' t |
\ because of \levelr of educatlon on the use of those devxces in the i
country and there must a’l:so be a Standbyswitcht'oVer‘ée'nerator plant.
- The use of manual may not be effectrve because of pamc of people»
. ‘durmg ﬁre lt may not allow the locatlon and remembermg of any j

o -dev1ces.__ L

2 7 4 SPRINKLER SYSTEM o e

A sprlnkler system for ﬁre protectlon purposes 1s an mtegrated,

4 system of underground and overhead prpmg des1gn in accordance wrth ;




ﬁre protectron engmeermg standards Ihe system mcludes surtable

! g

water supply suoh as.

il. -

iv,

Gravity tank b

Fire pump‘f

: 'ReSerVOuir or pre‘ssure tank and or corinection by ‘undergiround

‘ ,prpmg to a 01ty mam The portron of the sprmkler above ground .

s a network of specrahst srzed or hydrauhcal]y desprsed prpmg,

mstalled ina burldlng structure general overhead and to Wthh
| sp‘n'nklers a.re co‘nneeted ,in a syStematic pattern. The syStem

includes a 'oontr()llin’g[’"yalve a’ndya deVice to »actiVate an alarm

when the system is in operatron Thrs sprmkler heads contamg’

| 'valves, whlch are held in posrtron by a materral whrch w1ll farl B
at the crmcal temperature (30°c) The system is actlvated by
T heat from ﬁre one type depends on a soldered Jomt meltmg at

~ the temperature, whrch another uses an expansrve llquld 1ns1de a

. glass bulb whrch fractures Below the head is a deﬂector plate T

whrch spreads the water over an area of ﬂoor between 5- 10m2
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 Figure 36 sprinkler installaion
_Alternative ',si‘lpp‘lyy R
& From overhead tank

Optimal fire dept -
.- connection with

required straig
- way check valve

v

B v'u‘t(‘)matic‘,: Valﬁe' :

| ToHZO/ |
- supply

1

. (Source: Neuert Architects Data, Third ediion)

: Sprmkler flhsiallation, "

: ;‘\‘Nét‘er storage

- Soldere ' —~ 1 g e b ’

- Joint S \ d v/ e Head With solder*ed j()int ,

' Defiector Plate




2 7. 5 FIRE ALARM SYSTEM

The detectlon of a ﬁre normally precedes the alarm bemg ralsed

i
’ ¥

Deduction 'by Visaal obserVation ‘fOHowed :by individual rais'ing is most
relled on. Shoutmg is tﬁe 31mplest method of g1v1ng warning then
whlstle and hand bells. . |
Flre. alarm system are mstalled to automatlcal]y de;ect ﬁre in the early
: sfage ahd to s1gna11ze tﬁls occurrenee A ﬁre alarm sysiem yxs basxeally'
,com‘p(‘)sed‘of the folleWing‘ s e o
| :: Rfa.r (Firez detector -—“YAV fire detector 1s a partof the ﬁre_alarm |
e systemand ca;n tnggera transmlttmgdewce that faises the
alarm,uin ‘aylrelmot,ecop_‘tsel center .;"_’Ijhere are automatic and |
non-automatlc types .
Comp‘or}ler,.l,tsi of ﬁre‘defecter are :
; l : (L) - Smoke defeetefs: ,
The,se”ar‘ei{ used m ﬂ i'qoir}s contammg ;materia:ls" iﬁat would
;gise off large volames : of smokem the ei'ent of | a fire.
e | People dleln ﬁrebecauseof smoke and partlcles of )

- burnt ’p"reperties. v

s
TS



- Figure 3.7 Head room in smoke S
e R ~ More head
r . / Head room small. . ' /] /Toom
 Smoke —t+———— - Retumed smoke /| S
BT GO R N C L Ajrvaculim to
 Burnt——_| Q} U Bt e R ;__Yehmmate’the
particle— | ™= .} 7T ismokeand
L e s L b burntparhcle .

~ (Source: Author 2006)

| (’ii)' Temperature defectors —these are useful for roorns in which
. : kfsrnokethati wrongly set off otherearly Waming syStems is
| generated under normal workmg condltlons (eg | workshops
‘,:':iw/here Weldingr work is ican"iedou"t') max ]jetecfors — triggered
when a 'niaxinium temiiefatuie :is ei(ceéde& fe‘.g.’ \70°c‘).'
f (iii) Flame detectors these are activated by radlation emanatlng-
o ~ from ﬂaines ’and are used in rooms contammg matenals that
o ‘v bum w1thout smoke or produce \rery httle |
b. Flre Control Panel “ ihis is found 1n any mtelhgent building |
A ﬁre contlol panel is necessary for L e
a Receivmg the s1gnal of airepokrtlng detector and lo v1sually‘
1dent1fy1ng the reportmg zone | T
, b The re — transmlsswn of detector s1gnal ’and ’to 1n1t1ate
. itmggering of alann appllances such as bells homs or
o Slrens. w0 o : ,




c. To control of | autOmatic" extinguiShing system
L d. Momtormg the entrre system and to report both usually and

acoustrcally any fault w1th1n the system Thls fault can be"

.supply.
c Power Supply
: ‘Energy must be supply to the ﬁre control panel from two
: 1ndependently operatlng power supply sources Destructron or a
‘»fgultio’f one energy source rnust not lnterfere in the power supply
| from the second source. Tlie‘ power supply unlt'of the ‘ﬁre control
o ‘system must not be used to supply electrrcal power to any other
‘ \appllances except for facllrtles necessary to transmrt control
~‘ fsrgnal. | b L | S
d Accessorles ~ ThlS are all srgnalmv‘gv devrces mstalled 1n the
s detectron zone or at some other external locatlon but connected to
the recording ":’deviCes Whi‘;h',»reCQIdS all} workmg signal or the
 main alarr'n delvi.ce at the fire origade o‘fﬁce’., i
- 2. SINTERNAL AN]) EXTERNAL FIRE PROTECTION IN |
BUILDINGS

2 8 1 Internal ﬁre spread (lengs or surface)

45

11ne break a short clrcurt a ground leak or fault in power



| The lrmngs of walls and cerlmgs can be an 1mportant factor in the

" spread of a ﬁre and 1ts garmng hold Thrs can be partrcularly
dangerous in crrculatlon areas, where it mrght prevent people
escaplng Two factors relatmg to the property of materlals need to '

| be\takr‘ng mto conmderatrons : ’ | = 1 |
i. —The resistance to flame ‘s"pread (’)yer the surface and

" il —The rate of heat release once ignited.

282 Internal Fire _sp‘read»(éti#u‘;cltqre) S

| : "l"’herear‘e threerfactors to‘ be”cons‘idered under this heading '
a. Flre resrstance and structural stablhty it is necessary to -
| f‘/bi protect the structure of a bulldmg from the effects of ﬁre in
| ,.order to allow people to escape to make it safe for ﬁre
‘ﬁghters to enter the burldlng for rescue koperatlons and '
tackle fire and also to protect nearby people and adjacent, i

| | burldmgs from the effects of a collapse -
,‘Flre fesrstance ofstructure ha.s threeasp e Cts
. Resistance o ;onaps;-?? S
| b Re51stance penetratron of ﬁre and
el | Res1stanc’e to heat penetratron -

l) Compartmentatron wrthm burldmgs* '1t 1s oﬂen necessary

to d1v1de a large comphcated burldmg mto separate ﬁre -

q" ;



res1st1ng compartments in order to prevent the rapld

spread of ﬁre throughout the bulldmg The followmgw,

strrct rules apply to compartmentatlon

St Careful attentlon must be taken 1n openmgs by usmg ﬁreproof

self elosmg doors, e

11 Shaﬁs and w1th the requunte non-combustlble propemes and

o i Qpenings of pipes and; servlces "earefullyksealed to prevent ﬁrev__v

'spreadrf,‘*’L o

B Table3.liCoriStruetjion materiails duration of fire resistance

' Constructlon materrals

- Specific Duration of fire resistance

521mm T/G Tlmber boards (orl

_ 30 minutes resistance -

: sheets) ﬂoor on 37mm wrde Jmsts X

kw1th a ce111ng of 12 Smm plaster

‘board w1th Jomts taped and ﬁlled

, ';‘J01s'ts ‘need to be '50mm ,wlcﬁl_e; andf

| ‘ceiling plaster- board 30mmw1th

' jOlIltS staggered

- 50 minutes resistance

1 95mm thrck rernforced concrete' ;

jﬂoorwith 20mm COVBI" ! o

ftSO‘,minutesresistanCe e

»\Internal load-bemg wall

L ﬁ»tlmber studs at 600n1m5:i

“ith

30 minptes

L




boarded Bdth sides "with ‘ 12;5m1n"»
plaster board w1th JOlIltS taped and “f ‘\_ S : o

A S ,“,ﬁlled

100mm_ rerjnforced'“ concrete wall "30‘minutes resistance
*With 24mm COV.erff:' to the|

- 1e1nforcement

Doubhng the thlckness of plaster, 60m1nutes e
board on the stud wall to 25mm |
aﬂvdw j mcreasmg .‘the,’ thlckness;v‘\ O;f Sy

,.conc’r’etejwall to 120mm - o Shike * |

[%0mm thickmasonry | 60minutes

‘ : ..;(SQurce: Colema;n\,‘l,,1982 MassachuSettS) '

"fc Flre and‘smoke in concealed spaces

| Wrth modern constructron methodsv there can be many | hrddenr

R ;vords and cavrtles wrtlnn ‘t‘he .\‘}Nrallsl ﬂoors and roofs, these cavrtres can
. “ald the spread of ﬁre raprdly Thts unseen spread of ﬁre and smoke isa

| v‘partlcularly dangerous hazards Steps must be taken to break down large
or extenswe cavrtles into smaller ones and to provrde cavrty bamers

fﬁre resrstant bamers across cav1t1es, at compartment dlvrslons F ire

i stops must also be consrdered They are seals that prevent ﬁre spreadmg‘ o

s

R




 through cracks at junctions between materials that are required to act as
3 ‘_a' barrier to vfire and seals arOund pﬁi‘fbf,,ationsf made for the passage of
. plpes conducts and cables

2. 8 3 External Flre Spread

The spread of ﬁre from one bulldlng to another is prevented by

the ﬁre remstance quahtles of external walls and roofs They must’ '

', prov1de a bamer to ﬁre and res1st the surface spread of ﬂame The

drstance between bulldmgs or between the bulldmg and the boundary is.

- obv1ously an 1mportant factor The regulatlons stlpulate the requ1red \

'reslstant quahtles of external walls and the proportlon and size of |

alloWable unprotected areas (e g -wmdov‘\'s d00rs «c0mbuSt1ble
i lcladdlngs), dependmg on the type of bulldlng and the d1stance of the

) facade from the boundary

(s Table 3. 2 Requlred re31stance quahtles of external walls

Bttlldillg type;’ ,"- R ";4\:: Allowable T% ’ of 'Protected
LA unprotect unprbtectednarea
area ’area} ’ ‘a_gainst

| fire -

% 0

: .| protectio

| x‘viii Resrdent1al'j T Im i, 8%  [5m g

"j‘lfix,' Qfﬁce o

Ta0%
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X Assembly  or|
~ recreation

 building

: i»(SOurce: Neufert ?rChitect’ s Data, Third Edltlon) .

! - as can be seen from( Table 3 2 rt 1s obtamed that dlstance of Im

between bulldmgs 1s unsafe in the euent of ﬁre the regulatron strpulatez -
"\.Sm whlch is 40% dlstance apart from each burldrng and from the
| :boundary hne o k i, : ; | |

.’ ‘_ 72 9BEHAVIOUR OF BUILDING MATERIALS IN RELATION

TO FIRE AN]) FIRE GRADING

: _2 11 1 Flre Gradmg

The term ﬁre gradmg has a two—fold apphcatlon

i a It is apphed to the classrficatlon or gradmg of the elements of o

structure of burldmgs 1n terms of the1r degree of re51stance to

| d,ﬁreasmentlon above and' = ,‘l o
;ib'* ;_Wrth broader (meamngy, 1t 1vs apr)hed to the classrﬁcatlon of o
. | bul]dmgs accordlng to the purpose for whlch they are used that

o 4~1s, accordmg to occupancy and accordmg to the ﬁre resrstance' '



d of the‘!elements of | Which 'fhey : a}e’ consﬁcted asf dlscussed B
, | below in bulldlng materlals behavmur to ﬁre |
N | ThlS gradlng bulldmg is cons1dered from two pomts V1ew
| AFlrstly, in terms of damage and exposure hazard for whlch the =
‘protectlon is. mamly provnded by structural precautlons and secondly in .
| terms of personal hazard for whlch protectlon is provided pnmanly by
: easy means of e’scape., . | i |
| 2. 11 3 Behavmur of Bmldmg Matenals m Flre. .
Bmldmg matenals comprlse of dlfferent conrponents | and -
”dlfferent lnatenals and ,‘}he. behavmur otj those materrals can bet studled 4' '
% as )sveparatecntilt’iesunder \ﬁre‘ condltlons . .
| ‘L':r;"a.fRein forced ’.’concretc’-zstruictural ;mernp’érs.}_ o
| Characterlstlcs | . | e
i Good ﬁrevresi\:stanc"e L
11 Non—combnStibie thereforeydoes, “nrot’ contnbute ;to tﬁg ‘.spread’,
| 111The bond between the' steel re‘in forcement and the concrete
B w1ll be broi(en under mtense and prolonged heat of a ﬁre
b Structlure‘ steei rnember | )

Does not behave well under ﬁre condmon

A, It has negllgnble ablllty Of Spreadmg ﬁre over 1ts surfaces v




iii. Steel mosé ‘its"useﬁrl 'gtréiigm atan intehSe heat ;,; fire
progress‘ temperature of about 5500c above yrts normal :
temperature range of 250 to 4000c : ’. | |

: 1v/ Decrease m strength of structural steel members results m the
| Ycollapse of a member and the stresses it 3 was desrgned to |
| \res1st wrll be‘ redrstnbuted thrscould cause other members"
- to be over stressed and progressrve collapsecould occur |
)'c;»n.'..'berf o “ o |
Oyetola E B (2001) structural trmber behaves very well under‘
i the actron of ﬁre Large solrd sectlons and lammated tlmber sectrons "'
:survrve longer 'm burldmg ﬁres than steel members of equrvalent-‘
| v“strength The rate’ of spread of ﬂame can be reduced consrderably by{_
ﬁre retardant pamts or by 1mpregnatmg tlmber vvrth ﬁre retardantf' |
. chemrcals whrch evolve an mert gas |
In ﬁre ~outbreaks~the ,moistur‘e in tlmber absorbs Some heat *but mOSt
‘V'specres 1gmtes at 250 to 300 c ’and methane and other gasesk ass1st |
- ’_combustlon Later Charcoal formsﬂ on the»outslde rand thls reduces the
X | 'élr supply to the trmber.and;therefore retards ,,combuStron._ |
e ‘d’.’Aluminlum ) Lot
| The poor perfonnance alummrum structures are m th1s respect
“'should also note Alumlmum has a much lower crltrcal temperature than )

! steel and for elements under load thrs has glven as 204 c agamst 5000 B



; for steel It w1ll appear that thrs materlal is only sultable for burldmgs of |
fﬁre nsk or. Where the solutlon to the structural problem transcends the | |
: - ﬁre risk. | l
‘.e.vl)oo'r Frém‘es.- G
"'rhe'}follé{;vi\ng magﬁas' (and material ‘c@bm@ hayep_rpved fo
be su1tablefor theconstructlon of frames i i |
| .i. Lrght metal sec‘tiohs” W1th ﬁre resistaut cohCrete cOVer "
’ ii. Combmed‘ sectlons concrete out31de (pamtable) 1ns1de of
| lammated sectlons of pre—cast concrete (pamtable, hard
' wood.sectrons) o | S
/l1u Steel tube sectlons w1th1n in tumescent protectlve coatmg

B L‘1v Plasterboard and wood w1th llght metal LM facmgs

- "v», : »Heat radtatlon prOtected LM lammated section.

2. 11 4COMBUSTIBLE MATERIALS CLASSIFICATION
Combustlble materlals are. materlals whlch 1n thelr reactlon w1th '
0xygen cOrisiderable heat ’ar‘e eVOlved | ;arid .they ﬂame or glow. Such

| matenals Weather formmg part of the structure or the contents of the

i

bulldmg are responsrble for the growth of a ﬂre i o

Table 2.3 Surface spread of ﬂame classnﬁcatlon of matenals -

i Classﬂ i Classl ’
{ L Asbestos msultmg board ” T » - Plaster board




1"“

| - f‘"A‘sbestos eement sheets”_ T - '3Wood vrool slabs S
PVC/steel laminates o - Metal faced (mcludmg all “edge)
‘-] PVC faced asbestos cemenr board | : kplywood ,
P | - Flame retardant hard board and
nledidm hafd board o
i Flame retardant msulatlon board
: T B o LFlame retardant hardboard with
| ' ‘wood‘gram, veneermg A -
- Melamine faced hardboard'
| | = ,( Compressed asbestos class wood f b
- fibre board | . |
-!" PVC faCed asbestos cement’b(')ard |
; - ‘Flame proofed decoratlve veneers |
on plywood backmgs _
- Compos1te boards of ‘u‘rethane
o “’foam/faced both srdes wrth plaster ’
ke board |

- PVC,/Steel lalninates .

i - Synthetrc resin bonded payer and ”
fabrrc sheets ‘
5 ’i’Standard hard board w1th certam
5 ‘decoratlve treatment
‘L, ‘J’;;Compressed straw slab wrth pamted 1 SR

'drstemperﬁmsh SR . R T I S,

*crasss T B Class4

- Tlmber and plywood werghmg more? - Plywood and trmber werghmg his

“l‘
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than 46.25 kg/m :

- Chipboard

Compressed straw slabs with

& “ mamlla ot 1mpregnated cardboard

covermg

- Blass fibre reinforced sheets- .

4 - Standard hard bOard‘ :

Medlum hard board

; Flbre 1nsulatmg board w1th certam

B band decoratlve treatments ) |

Lot

" than 416,25 kgm

9" Fibre‘insulﬂating boards

Compressed straw slabs w1th one or

both faces embossed with PVC
| 'copolymer

* t’oil 0.25mm th.ick’ness,» :
Acrylic ‘sheets (po‘llymethyl

- rrlethacrylate)‘

i

(Source: Bare, 1979)

242 MEANS OF EGRESS.

© 2.12.1General Principles

 The general pr1nc1p1e apphed in relatlon to means of escape is

4'

¥
3

'that it should be possrble for bulldmg occupants to turn away from the
fire and e‘scap‘e to a place of safety. This usually mlph‘es that alte'rnatlv'e;
escépe routes should be supplied. The first part of ,Mthe; route wili usually

- be unprotected (e.g. within ani office or room). Consequently, this must

v

be of limited length to minimize the time that occupants are exposed to
. the fire hazard. Even protected horizontal routes should be ‘of limited

~ length due to thenSk of premature faiture.




11 _Doors on an -escapej rodte 'Shou'ldioperr in‘the‘ direction of escape,
| andnot ih‘the path of users. | | |
. ‘Esc"’apekrotites shoul;d‘ lead to the open a1r and not irlto the
| f‘people (e o . | | |
; lV \ The w1dth of escape rodtes should not dlmlmsh
v > A protected zone should be enclosed by a ﬁre remstmg} '
L COn’struction.,‘e | | | |
Vi Door,s‘ of protected zone should be; ﬁre resistarit self | closihg "
.door SN R S :
vn , Flre ex1ts should be : 31gn posted w1th 1llum1nated 31gns
; ,2 12 2Bu|ldmg and s1te Desrgn Access for Flre Flghters -
,The, faster_ the ﬁr‘es’ervice can respond, en‘,ter, lovcate the incident,’ |
h vand safely operate in Va bulldmg, the ‘sooner they can mltlgate an mmdent' -
in a safe manner for themselves‘ as well’ as occupants Therefore m}
de51gnmg site rplan,okf buildings consideration yﬂfor fire apparatus access

- must be given.

2 12, 3Cons1derat|ons for Flre Apparatns Access
Extent of Access Is the functlon of the access road reachmg to
; W1th1n a certam dlstance of all portlons of the bulldmgs Bulldmgs

et wrthout full sprmklered system use 45m (1 SOﬂ) of the extenor pomt
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‘ ’Perti.metel",’,A‘ccess - As» many sides of‘:theb’uildlngv and as 'much‘ of the

penrneter as poss1ble take ‘advantage of frontaogeﬂ 1ncrease
¢ | Tumarounds Prov1ded for on all dead ends more than 30m long
: Y‘Cl_ear wldtll (excluding parking):' m_inimutn 6m‘ but 7;21,“ preferable to -
 allow passmg | | Lo |

| ’Clear helght of ﬁre apparatus is 4 Om
Obstructn‘f)ns ~ Avoid oVerhead wires and'othkler.obStruction |
Gate swmg Away‘from dlrectlon of ﬁre apparatus travel

' Speed bumps Av01d them, or des1gn them for ﬁre apparatus

: Turn radlus — 15m outs1de rad1us minimum.

| M 1\%1 length v

equal to

lin. length ~ Length longest
equal to length ¥ - fire apparatu
._I,Z_Of longest fire o
pparatus L
| “+-Teverse

M

- T-turn.

& Figure 3:6 Turning Radlus aCcess for fire appa‘ratus.
(Source. Personal of fire management avallable at Internet

'www francls&Tarloy.org.accessed on 22“d November 2006 @

| ana, ngerla)
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CHAPTER THREIL

| '30MATERIALSANDMETHODS o

~ 3.1The proposed s1te

The pI’OJeCt sxte is located approx1mately on latltude 7° 15"0" North and

, longltude 70 35' 15" east in the reserved area for Umver51ty llbrary

ey

o kcentre The proposed sxte is on the north eastern part of the town
, located 1ns1de the campus =
N The s1te‘1s bounded on the northeast by the Un1vers1ty senate’ bulldmg
: o and on the south west by an undulated terraln towards the In1kp1 hall

- fomile hostel all W1th1n the campus

e

3 2 Research Method

' y }‘ 'Ihe research method employed in thls study is through

descrlptlve survey method usmg the followmg procedures |

i, ~L1terature Rev1ew - Research mto documented fact in relevant |

| literatur’e both IOcal a‘nd : mtematiOnal, professi('m ﬂand academic
’r’n'aterial;s. S'cientist’sj data collection 'vvhich include climatologic, -

geologlcal conmderatron and energy resources.

i Case Study ThlS mvolves a survey of exnstmg ﬁre fac1ht1es in

o some‘ buildings. The advantag‘e of this procedure is to. obserVe

9 feature in an eX’isting project not to repeat errors.

o
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iv. 'Interv1ew Dlrect personal mterv1ew w1th professmnal personnel

‘2

~in the hbrary and bu1ld1ng mdustnes on the issue of fire
| protectlon.
V. "Sit‘eit/i‘si‘tation:- Visitatlou toj' sité mvolves the' collection of site
vinve;utories' and commuuity soc1alcu1tural behaviours' and other
| relevant facts~to aid harmonious physlcal Vintel'action'. This is base
| on otal mterv1ew and actualhv181t to sne |

¢

3. 2 1 Method of data collectmn

The studsr was carried out usiug the follo&ing tool{s’fordata colleCtionb.
- Observationsand
1 ’Alsrch‘ival ‘sources — Data was collectedv by view of felated literature
’ jouruals magazines aud books; alsko the use of internét was consulted for
relevant mformatmn |

Hence the study is both theoretlcal and empmcally in approach

- ; Observatlon -1nvolves survey of hbrary, VISuahzatlon, 1t also requlres photographic

or v1deotaped records Tlns techmque is qune useful for understandmg the ﬂows‘
. and dynamws of the actmtles mvolved | |

Intervnew - opeu, free or seml-structured (based on a few specxﬁc questlons)
Multlple—chowe questlons of values were used Questlon was applled face-to-face
‘w1th the targeted users of llbrary | | | |

322 The method of study area selectlon L f i

: The selectlons of the schools were purposwe because they are the schools i have

‘ 'access to collect data .



33 Introduction of ‘c_,ase studies;

| ' In architecture »the choice of case studies ‘are‘ e'/s'sential/aspects. of
any desrgn, this is so because they serve as the basis upon which the
new de31gn is based Case studles are necessary to enable someone
‘produce a_;ﬁmctlonal and appreclable 'deslgn, than the exrstmg one in
; compliance with modernization In this' regard critical‘examination of
some umve131ty 11brary bulldmgs w1th1n the cou;ntry and outsrde the

country were exammed to know the guldmg prmc1ple in the de31gn and :

g rconstructron of sumlar prOJCCtS The chorce of my case studles was -

b ,} gulded by ;the v1ab111ty and"the standar’ds_of these VU’myersm'es to rarse |
| the 51m11ar in the locatlon of my des1gn »’ | i | |
| 3 3 1 Case Study 1. FEDERAL UNIVERSITY OF |
& TECHNOLOGY MINNA, LIBRARY, NIGER
| STATE |
. (i)f | INTRODUCTION | 1
Locatron The library i 1s srtuated at the umversnty temporary site
Bosso Campus Mlnna ‘The hbrary was estabhshed in February 1984 |
the same tlme as the un1vers1ty The hbrary has a seating capacity of
: about 400 people | | Fa
| (Source lerary 1nformat10n unit ana hbrary, 2006)

(in) Planmng and Desngn ": -
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‘users.

- The design of the library is of sirnple' post and beam arrange

| around a ‘nar'row courtyar‘di The planning has tlle" reserVe and the serials
& at the ﬁrst ﬂoor and only one stalrcase The bulldmg has three readrly :

~ areas for students and researchers but not enough to the number of the

<

(ili) Materials and finishes L

The structural elements of the llbrary are made of concrete The |

' post and beams are remforced elements The llbrary is ﬁmshed w1th

emulsmn pamt bOthrms.lde' and out‘snie' the ﬂoor is made up of terrazo |

| ﬂoors the cellmg of suspended ce111ng The stalrcase construeted of

concrete element The out31de compound is made of concrete slabs as

: foot path round the hbrary w1th landscape to match The roof 1s long

PR

span almmmum covermgs :

' (iv) Obseryfatlons :
- (a) Merits'.i o
i '? Gobds‘uﬂlse of modern building materials "

i - Adequate natural llghtlng

R R Good functlonal lmk between varrous sectlons

v - Prov181on of refuge area

(b) De - Merlts.

i Small entrances door, dangerous in escape in the event of fire.
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i, %KEthkrd.o(')r_not adequate and the existed permanently closed, this

| is dangerousdurlng eécapé_ 1n case ﬁre
l il —-No single fire exfinguiéhér in‘ithe iWhoie';building
iv. . - Ineédequate gfair Caée, toand ‘e\jacuatifv()'n %anvd‘ escape in the evénf
offre ' - .
V. - Iﬁéi;dequate reading r60m |
Vi.t —— No e}xit for :ﬁrev ﬁghters}.
Plate 41z Showiing in‘cVo'ml’mvstiv'ble maiérials : -:Plat‘e 4.2: Sho.fwingV locked exit
Forétya‘ircase.g?,‘ | | ' S ; ’v \R(‘mte.; ‘ S

"
%




‘ Plate 4.3: Side view of the library. = Plate 4.4: .Approach elevation

Showing smali entrance .

Anylgba

w ",,'(i) INTRODUCTION o

locatton* The hbrary is sﬁuated at the umverSIty campus Anylgba.

';The bulldmg was de31gn for an ofﬁce block but now Jomtly used as a

| hbrary and ofﬁce block It was constructed in 2000 barely 2 years aﬂer

~the un1vers1ty It has a capac1ty of about 200 students

'(Source Informatlon umt KSU Any1gba hbrary, 2006)

(n) Plannmg and Desngn

.,4

Fhe bulldmg plan is s1mple but umque concept The de31gn is of

‘post and beam of 3 ﬂoors The last ﬂoor is used as an ofﬁce for the post'

graduate studles whlle the 1St ground ﬂoor is occupled by the llbrary and
the staff of l1braxy It has a ready room on both the ground and 1St floor
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and ofﬁces on both the ground and ﬁrst ﬂoor Stackmg is done 51ded of
"the readmg ream but in s some cases the books are separately stacks in
| | the control area, ,. 'ﬂ‘ : ” S |
‘(nl) Materlals and leshes i
The llbrary is crusted with sand Crete blocks The post and beam ‘

: - brs of remforced concrete materlals The starrcase is constructed of
frelnforced : concrete ﬁnished with ceramic tiles rDoors‘ are of | ﬂush

. doors and wmdows of mrmmum shdlng wmdows whrch are not

: resrstant weak concrete slab as front path and well landscaped

(iv) Observatlons 4
f('a) Merits}i% L
Quahty materrals for constructlon where‘used
11 " ‘ ~ Good landscapmg to ald aesthetlcs of the desrgn .
i - Good bulldlng onentatlon to combat the farlure m burldlng
’ orlentatlon ,‘ W
: (b) De Merlts
A= Small entrance dangerous in the event of fire.
| 11 o = lnadequate exit route for escape in case of ﬁre
‘ 111 - No access for ﬁre brrgade to ﬁght ﬁre -
: lV . ij - Inadequate readrng room for the student | b
v ;—No refuge area before evacuatron in the event of frre




G S

i

V‘Plate 42. 3 showmg posmon of extmgwsher in
staircase but no one present. :
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3. 3 3 Case study 3: Kashlm Ibralnm lerary A B. U Zaria

@) lNTODUCTION

‘ Loeatlon The llbrary 1s s1tuated at the main campus samaru

. Zaria. It was ofﬁclally opened in December 1976. Alhajl sir Ibrahim

after whom it is named The burldmg has a capacrty of 500 000 volumes |

of books and 2 OOO readers. At present the collectlon housed by kashlm |

Ibrahrm hbrary con31sts of 170 000 volumes of books 2, 000 micro film

"1tems and 34, 500 volumes of perrodlcals 'Ihe number of Journals

| currently recelved 15 2,880 tltles

'(Source Informatlon servrces unit kashlm Ibrahrm llbrary samaru :‘7

campus A B U Zarra November 2006)

(u) Plannmg and desngn

i

The: llbrary structure stands two (2) storey hlgh The ground floor

PR ES -

has the »followrng fac1ht1es. Reference Sectlon current serial, .

mfonnatwn services umts main control desk cloakroom ser1a1 readmg >

~ room, technlcal serv1ce areas, photocopy room F1rst ﬂoor comprlses of .

admnnstratrve ofﬁces study carrels Art and smence section, s1tt1ng ‘

room, mrcro ﬁlm room second ﬂoor thlS mclude document control

,'Afrrcan sectlon rare books and thes1s, reserved bookroom science and

technology and llbrananshlp sectlon o

e




; (m) Matenal and fimshes

~The | bulldmg elements are made of concrete and steel The a

horlizontal ;f and the;_ vertical members,- are of reinforced concrete

structures. The exterior wall is finished with high quality emulsion paint »

to 'match the :mi‘xture. The floor is COns&ucted of terrazzo. The r‘oof isof

8 barrel vaults to take care of the large span The car park is properly

landscape w1th trees, grass and shrubs to complete the mixture with

gravelandtellofthewad % : .' ,-,‘?1

i

iii.

iv.

ik

- il

‘——Refuge are in the ﬁrst ﬂoor to aid evacuatlon;

- (v) ObSetfifatlons

(@ “Merlts

vt-e

B Good use of non—combustlble matenals

’-}—_ Good interior fmlshes the mtenor of the llbrary is wall ﬁmshed
' to~a1d”learmng. o ‘ }e ,¢ |
' —Good stacks and shelves system to ease} book locatlon‘

—Good shadmg dev1ces to protect the books and a1d readmg

,é,, L

'Delnerits;' ‘
In the Event of ﬁre, ﬁt‘e‘,bﬁgade may nothare "a,_ccess“to combat
ﬁre, ’. ”““‘ ' ' '
There ex1ts ‘ is Jin‘ot‘ adeqnate fot* means of esca‘pe,

: ‘The_“;ﬁ‘r"e extingUishers found is notadequate
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3 3 4 CASE STUDY 4 KENNETH DIKE LIBRARY
INSTITUTE OF AFRICAN STUDIES NATIONAL
ARCHIVES IBADAN NIGERIA

(1) INTRODUCTION

The Kenneth Dike lerary, Instltute of Afncan Studies and
Nat10na1 Arch1ves are. all located in Umvers1ty of Ibadan, Oyo State.

ngena. e e e e e

0.
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FIG 4.6: A{iaoVE ARE EXTRACTS FROM THE GUIDE MAP OF
THE UNIVER§ITY OF lBADAN SHOWING PLAN VIEW OF

'DIF FERENT LOCATIONS T I[E KENNETH DIKE LIBRARY (1 7a)

THE IN‘STITU’IE OI* AF RICAN ST UDIES (12a) AND THE

'NATIONAL ARCHIVES BELOW IS AN EXTRACT OF THE KEY

TO GUIDE MAP WHICH IS FROM THE SAME MAP OF THE

UNIVERSITY [ L
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PLAl 1L 4.2: ] APPK()AUI ()VLKVILW Ul KLNNLI l‘l DIKL LIBKARY

UNIVER ITY ()F IBADAN 2. REAR OVFRVIFW OF KFNNFTH DIKE‘

'LLBRARY UNNERS FIBADAN 3. AVi w‘C)F THE CGNCRET“"

| 'b(,REhN/bE(,URI TY OVER THE wmoows 4. REAR VIEW OF A SECTION

e Erwie A Wy yEe R & wwwr oE AW VEw -

- OF 'i'Hhi\uNNuu DIKE LIBRAKRY, UNIVEKS 'Y OF IBADAN. 5. AVIEW

OF THE SECURI ry/um; HOUSE AND GATE OF THE NATIONAL

ENTRANCE GATE TO NATIONAL ARLHIVE S OF NIGERIA, UNIVERSITY

4 .
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(i) PLANNING ANn DESICN A

Kenneth lee lerary, Un1ver51ty of Ibadan contams \‘

3 u’

: approx1mately 400, 000 volumes and receives over 6 000 separate '
Journals and other serlals It was planned and des1gned asa research
o hbrary with due con51deratlon to secunng the documents w1th1n the

hbrary complex On the ground ﬂoor of the mam bulldmg there is the

| CARRELS sectlon the MICROFILM ROOM STA CKS' F OR BA CK

FILES OF PERIODI CALS AND NE WSPAPERS AMILIN G SOR TIN G
S AREA COFFEE ROOM OFFICES/GENERAL OFFICE

CONFEREN CE ROOM HEAD READERS SER VICES

REPROGRAPHIC SECT ION and DARK ROOM 011 the basement
| ;ﬂoor of the mam buxldmg there is the BINDERY DUPLICA TIN G

ROOM and AIRCONDITHONING PLANT On the ground floor and first 5

| ofresearch l1brary are CARREL ROOMS AFRICANA and P.O.
SECTION REFERENCE STACKS, ORDERS and CATALOGUING
SECTION BIBLIOGRAPHIC HALL AMINREADING AREA OF
RESEARCHLIBRARY CONTROL DESK CIRCULAITON DESK, L
c4 TALOGUE IMLL INFORMATION SER VICES CHECK POINT,
- GENERAL READING ROOM CIRCULA TION LIBARIAN OFFICE

s V'CIRCULATION WORK ROOM LIFT TIOLET STAIRCASE and

A MERICAN STUDIES' C()LLECTION On the ﬁrst ﬂom' of the mam

74




(i) Material and finishes

- | bulldlng there is the READING AREA and STACKS to the east and o
the west there is the READING AREA STACIGS' CIRCULAT JON | "
: LIBRARIAN And N UCLEAR SCIENCE ROOM On the second ﬂoor of
" the main bu1ld1ng to the east there is the READING AREA, STA CKS and’
‘CARREL ROOMS and to the west there are the READING AREA,
s '»STA CKS GIFT and EXCHANGE SECTION and BOOK SELVES On the
- third floor, there to the East READINGAREA CARREL ROOMS and
. STA CKS w1th escape/serv1ce stan' case and to the west there is the
‘k UNI VERSITY LIBRARIANS SECRETARY 'S OFFICE LIBRARIAN ’S
| OFFICE EMAIL SER VI('ES STt ORA GE and stalr case. On the fourth
: ﬂoor there 1s the READING AREA (S) and STA CKS’ to the east and to
B the west there are ARABI C M4PS and MAN USCRIPTS READING |

AREA JMAPsSECTION "'ARABIC SECTION AJANUSCRIPT SECTION |

and WORK ROOM Kenneth lee lerary is open to Senlor Staff "

Research Students and to others wrth specnal permnssmn

" The b?uilding' 'elements (are rnade of concrete and steelv Thej

" 3 Shonzontal and the vertlcal members are. of" relnforced concrete
-- structures The exterlor wall 1s ﬂmshed w1th hlgh quahty emulsnon pamt
to match the mlxture The floor is constructed of terrazzo The roofisof

| rbarrel vaults to take care of the large span The car park is properly




- landscape w1th trees, grass and. shrubs to complete the mlxture w1th

'gravel and tell of the wad |
= (1v)~OBSERVATIONS.

a. , _,Me'f’r‘its

B ——Wlde entrance door Wthh a1d easy escape in the event of fire

i i -Many ex1ts routes, and eseape stan's but glrded by staff to check
fex1ts people.
il | The use of fire resistant matenals for the constructlon of the
" ‘ bulldlng. o | |
| b ‘Detznerits.
No ’aoceSS for ,ﬁ;e‘ bﬁgade entrance in/ theevenét of fire.
o Inaéleqyate ﬁ_re extinguishers to’aid in ‘extinguishing
1 - I'he ﬁre aTarrh in the staircaSe of the'ventranee is not conspi'cuous |
i : therefore, h1d1ng the ﬁre alarm is Just like not prov1dmg it at all. |
3 4 DATA COLLECTION ON ANYIGBA KOGI STATE
3 4.1 Background of Locatlon
Kogl State hes between longltudes 05° 18 °E to 07 54 E and between
. latltude 06 30N It shares common boundanes w1th nger Plateau and

the Federal Capltal Temtory to the north Benue State to the east and

Enugu, Edo Ondo and Kwara States to the south and west.

o VLOkOJa the state capltal is approx1mately 162km away from Abuja the -

B Federal Cap1ta1 Temtory
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: Dekina Local GoVernment Area Wascreatedv in‘_’1‘969k m ,thethen Kwara
State. | |

Dekina f Local Goveniment | shares | cornmon houndaries with
Ankpa/()malad Local Governrmnt .to the | East, ! Oguma  Local B
 Government to the North; Ofu/Ajaokuta Local Government to the south
~and ’to’ the Vi/est ts Bassa Local GOVernnient Area.’ Anyigba | is the
) brggest town in Dekma Local Government Area and the centrally “
~located town among the Igala speakmg trrbe of Kog1 State. It is the 01ty ‘v

) of Kogl State Umvers1ty Anylgba

Kog1 state 1s the most centrally located state of. the federatlon Kogi

7 'state came 1nto exrstence on 27 August 1991 The staté was carved out
of the former Kwara and ’Benue states W1th Loko_la. The .former |
k]Northern Nrgena colomst Governments’ adm1mstrat1ve headquarters of |
F redrrck Lord Lugard
The anc1ent c1ty of LOkOJa‘WhICh‘lS the town where the two major rivers
i in Nrgena (Rlver nger and Benue) meet is now the caprtal of state has
‘ ‘been a commerc1al centre since 180t) wrth the tradlng of slaves and
| agrlculture produce whlch later brought mter-trlbal settlement between
E Nupe/Bassa Nge, Hausas, Igalas Egbrras and Oworos who were the
" ‘ﬁrst settlers 1n the LOkQ]a ,
| : In 1865 Blshop Samuel Ajayr Crowther estabhshed the F irst Anglican
Church and sc:hool‘ m.‘Northem ngerra ’atLokOJa.'iHowever‘, in 1875,

7T




e

Sir George Tubman Goldhed a Brltlsh merchant in Northem ngenan‘
brought together the European compames in LOkQ]a that is, Royal
: ngena Company, and John Holt UAC. (Source Kog1 State Informatlon |

" 'Centre Lokola 2006)

o 4«:3-4' 2 TdPOGRAPHY"AND VECOLO)GY -
. Anytgba Kogi state like other troplcal parts of the country contams a
i ‘remarkably comprehenswe sample of the types of geology and . |
”"flandforms to be found m the western or lowlands Afnca. Anc1ent
metamorphlc rock - (the basement complex) out crop very w1dely
: mtruded by varlous 1gneous masses in the north by contmental
‘\ ‘sedlmentary of tertlary age. |
" The basement complex rocks (metamorphlc rocks) are exposed |
. from the Repubhc of Bemn to LOkO_]a and also are half of country north
" | of the nger and Benue Rlvers Anylgba has a varted gentle undulatmg
with occasmnal 1solated granite terrain, but relatlvely ﬂat to east of site
f location gradually nsmg at a contourl of SOm | 60m Therefore ﬁndmg
i good platform in the bu1ldmg | | |

'3 4 3 VEGETATION

The vegetatron of the area con31sts of the ramforest on the western part.

i

5 and the typlcal wooded savannah and grassland to the eastern part of the L

| '. site. Some of the notable economlc trees mclude the Iroko, Mahogany,

N .’v ‘) 78 ,v



}locust beans obeche, baobao and neams that are used for medicinal
’purposes It is classrﬁed as hrgh savannah w1th trees of moderate height.
'The tree stratum is less dense than that of the savannah woodland but :
_' more substantlal than that of the shrub savannah Shrub vegetatlon

occurs on ﬂatter plams and msulatlng terram

‘ 3 4 4 CLIMATIC CONDITIONS

Oyedrran O (1997 213), Says that Nrgena as a b1g country compnses of -

50 many clrmatlc regrons

’ Anyrgba, 1n Dekrna Local Government Area of Kogl State hes w1th1n
: | the troplcal hrnterland Anylgba has both dry and wet seasons. The dry
l season begms from November = March December and January are
‘usually cold months due to the mﬂuence of the northeast trade winds -
,that marks the begmnmg of harmattan Whrle the wet season spans the
Vmonths of Aprrl - October | L v
3. 4 5 RAINFALL |
Troprcal hmterlahd is known wrth a‘characteristic of 1ts Violent rainfall,
accompamed by thunderstorm and hghtenmg The ramfall is seasonal

o and starts from the month of March spannmg to October The

| ‘drstrrbutlon of the ram wrthm these- months varies. Meteorologlcal .

i ‘i."records have shown that ramfall is. at 1ts peak between the months of -

o uly and September wrth a two or three weeks break in August



Mean Mon’rhly 90mfail Record up ﬁH 1988

5 !,,u‘w.,
©d

B3 ‘;Jan‘% Feb[Marprm]Maleun July”_/f\"ug Sep}Oc’r;Nov Decv;l; f
s80 125. 5?50 5}120 5i185 1250 }300 175 298)248 149 8.0 lmm ' |
0 e
60
w0k
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346 TEMPERATURE
"v_l’kl’ropicali hinterland - climate | is .very assocrated w1th very hlgh
temperature Mean monthly maxrmum temperature range from 28°C -
: 32° C The early months of the year and later parts of the year are hotter

* than the mrddle months The long dry season months are generally

. hotter than the rest of the seasons

N

_

Best onentatlon for effectlve and though breeze
ventilation. Orientation however suffers form slanting
~east west sun. Sun shading is required hot this cots
down thus passage of breeze

\ Flg.. Effectle orientation and ventllatlon. o

) (Source' Author 2006)
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34 7SUNSHINE SOLAR DATA
o All heat energy is the sun. Sun mtensrty vanes in the troplcal climate
| , from t1me to t1me The sun rises from the east durmé the day and the
) _lrays at a Very lovv angle penetratlng dlrectly into the interior of .the |

. 'bulldlng The sun gettmg hotter at noon because it is almost directly
e overhead and the rays fall dlrectly bemg more 1ntense and penetratmg‘
less rThe angle of the sun reduces from aﬁemoon, whlle the sun is |
g settmg, in the west | S |
‘ OA3 4. 8 ECONOMIES AND COMMERCE
The llfe cycle of people revolves around the trade in palm 011 foodstuffs
' and other 1tems such as cloth pots and locally made knlves petroleum
v products (hlghly ratmg)
' The posmon of the oil palm in the Igalaeconomy is very dlfferent from‘ :
its posrtlon in the economy of the Ibo or Ibtbro farmer of the forest belt
" AmongSt t‘he latter palm produce is the 'major source of income and-an
1 1mportant factor which permrts the surv1val of as many as poss1ble In
" .\ Igala‘ however there is abundant farmland and a ready market for other 7
E produce so they do not depend on the 011 palm In Igala the 011 palm* .

trade is camed by women and young stars st111 strugglmg for economy ;

T mdependence., o
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3.49 DEMOGRAPHIC DATA
~ Anylgba has a land area of about 142 OOSkm2 and a populatlon of
k'_apprommately over 360 000 people accordmg to 1991 populatlon |

' proj ecuon

The populatfhn cemﬁrises_ of the"adult male of 20%, adult female of

o ’30%, old men and women of 10% and children of 40% The citizens are

civil servants while others are involved in commercial activities and

farmmg There was a populatlon explosmn of the 01ty of’ Anylgba since:

2000 2001 that Umversny was created =

| ;.34 10HUMI])ITY .

H

| - The amount of water vapour in the atmosphere in the tropical hmterland
; chmate is hlgh It 1s h1gher generally in the evenmgs and early.
‘ ;mormngs, reducmg consrderably in the afternoon | |
| There is much water in the air during the ramy season than the dry |
| | seaso(n.‘, The reason is not farf}fetched | fromthe A;’fact that southwest
| }.prevaijling wmd dnring the rammg season brmgs Water_ from the Atlantic i
»rOcean.‘ This makes the atrnosphere uncomfortable |

- The prevailing ‘wind comes from across the S‘ahara desert dur;ing the dry-

season in the riortheastern di'rec’tion; The ‘Wind‘is dry and dust carrier

| -very dry and causmg “skin dryness and crackmg Preventmg much
laughter Use of artnﬁcxal ventrlatlon is to be used in the demgn to keep

the ,dry weathe_r; out of the mtenor durlng and uncornfertable wmd.
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| Deductlons.
The wmdows of the des1gn must be protected by adjustable shading
dev1ce from the varying degrees of penetratlon ablhty of the sun’s rays |
'at dlfferent times of the day Fms and adjustable louvers W1ll be used to
,’ achleve thlS |

L 3 4.11 SOCIO-CUL'IURAL LIFE

S Socio-cultural l1fe of Anylgba people vari'es from business (market '

sellmg) to fannmg Each person goes to h1s or her own market or farm
at the break of day and retlred home in the evenlng tlme Thetr cultural
life i is also reflected in therr ,colourful festlval and ceremonies such as
Egungun »l‘estivalsj Ote-ngu festival and Epa festival. ’l'he cultural life
| vof the people can also be descmbed in their mode of dressmg and»
llfestyle The people of Anylgba are always dressed in natlve attires
called ‘Atampa |
Others amongst the marketers and farmers run the govermnent agencres -
- in the area The type of hfe of those educated ones dlffers from the
llhterate traders and farmers. Thus causmg a dlvklsronéamong the people
| ‘becau‘se the ‘educated elites 1nteract w1th eachv'other and the illiterate
| '~ihteract w1th ea‘ch .other. % | | |
Aﬁer retu'ement from a day s _]Ob every one of them goes to a cool spot :

"where they obtam thelr local dnnks called oburukutu’ whlch is

: normally prepared usmg gumea corn by women
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3. 4 12 TRANSPORTATION AN]) TRAFFIC FLOW .

Anylgba 1s hrghly populated and a centre for busmess act1v1t1es and stop
0 over Jomts for travelers from east to north and v1sa~vrsa Intra and Inter
serv1ces by Govemment and pnvate partlcrpatron in transport servrce -
F iallev1ate transportatlon problems of the crty | |

) "'Studres by Ruth A. U (2001), have shown hlgh traffic ﬂows on all main

roads in the. toyvn. The _rnost densely trafﬁcl\k(ed sectlon of the road is

Enugu—Abuja road passingthrough the town ‘bettween‘ ‘A‘nyigba rnain -
, ;round about Wrthrn thxs road a total ﬂow of about 12 400 was recorded ”

' ‘dunng the workmg day The total hourly ﬂow was about 1 ,400 vehrcles '
’ whrle sllghtly lower flow was found at market road over to Dekina. It
e ‘Wars recorded that, the ldwer.

Efforts are b’eing ‘made bythe local goyemment"chairman' to d'ivert the
attentlon of Lome s from passmé through the maln town due to death ’

" 'record over the years by brg lomes passmg through the town.;

3.4. 13 EXISTING LAND USES AN]) FUTURE TREN])S B

| Anyrgba is d1v1ded up mto layouts Desprte that mlxed land uses strll

- exist. The ,houses are almost_protot‘ype in nature. They are built of
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| bnngaloxvs for both residential and shops using the garage for storage

facilities.

v\«

~ But with the emergence of technology and advancement, the new

layouts are better planned' and uses strictly adhered to such layouts -

include: c‘ommercial layout,’industrial layout; G. »R. A. market, school,

 religion organization office complex But part of theSe residential areas

“ofﬁces st1ll ex1sts Commermal avenues are found along Enugu-Abu_]a

road and market in Anylgba - Deklna road and places hke Anylgba
| Abejukolo road served mostly for schools and re31dences ‘

‘ Expans1on of Ankpa — Anylgba road also glves nse to ofﬁce
‘ development in that area. The land uses pattern is quite deﬁned within

o the exrstlng town

-‘ ,The new mdustnal area is found at Anyxgba—Idah road.

Recent trends show that development has commenced along Ankpa- |

| Anyigba that will extend towards Egume town and towards Anyigba ~

‘Idah ’road.'[ The land opposite the State University has also commenced

~ proper development of res1dent1al and commercnal burldmgs From the

above expansron of the construction w1th planmng authonty of Any1gba |

| fthe place 1s well coordlnated But some fallures Stlll ex13t 1f nothmg 1s

\ bemg done «about “1t. / Some v1llages round the' town are Stlll‘ bu1ld1ng

o w1thout adhermg to regulatlons of local authonty Ifit contmues danger '

‘of traffic congestlon will come up agaln
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35 ,SITl'E";‘ANALYASI:S E e o | | “ R
3, 5 1 Introductlon S

Site analys1s is an mventory completed asa preparatory step to SIte
| plannmg, a form of urban planmng whxch mvolves research, analys1s |

and synthes1s.‘ It- prnmarlly deals w1th basic ’data as it relate to spemﬁc‘
 site, It is an element in s1te plannmg and de31gn

3 5 2 CRITERIA FOR THE CHOICE OF SITE

Locatlonidue to the demand for 1ts serv1ces by the un1vers1ty
f authorlty;‘as 1nd1cated in thelr proposed master p‘lan. " o
- Invteiresti’ng‘ architectoralfeatures of the site is-alyVays,an |
inesistlbfe aﬁ;action ’to architects. o i
" . Nearness:to all a}cademi’csactivit’iesin the »Campus‘ inﬂuences the
" sitef; selectlon | |
- Easy transportation and access to the site by staﬁ' and stndents;
p A v1rg1nland with spaeiOus snrromding t'or parking,ontside
| act1v1t1es landscaplng and necessary mfrastructural facnlltles also

s contnbute to the ch01ce of the s1te




- «‘ Proxinlity to hasic amenltles lgike”electricity, telephone, banks and
ﬁnanjcial institution, ;m and drainage;_ | |

36 'LOCA;TloN OF s‘m«:'

- :The pro_]ect s1te is located approx1mately on latltude 7° 15"0" North and

: longttude 7" 35' 15" east, in the reserved area for Umvers1ty hbrary

centre | The s1te is on the north eastern part of the town located inside

the campus | |

The 'SSi‘te is hounded on the northeast hy the University senate 'building |

) and on the south west by an undulated terram towards the In1kp1 hall

female hostel all w1th1n the campus | |

3 6 1 SITE CHARACTERISTICS (Survey)

The land is not marshy and therefore good for bu1ld1ng

It consrst of a vanety of vegetatlon types rangmg from fnnglng |
: ,' forest to grass savannah o | | |
o 5- IOm hlgh tree stratum whrch are to be uprooted before
| construct1on shrub and grasses stratum of 2 Sm hjgh |
-‘ | Srte helght above sea level is apprommately 100 150m |
. | The ;S()ll texture r_s hard and solid good for anytype of | ‘
foundatlon L | 2

3 6. 2 ACCESSES AND CIRCULATION
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, There is proper clrculatlon around the 51te very easy since it is not
among the congested areas of the town that normally carry heavy
traffic. The stlte is under developrnent and therefor’e rsparsely populated.
The main acceSS road to this project site ﬁom outslde is the
‘Enug”u/Ankpa-Anyrgba road whlch JO]IIS wrth Anylgba LokOJa/AbuJa ‘
| road Trafﬁc gorng into the site w111 terminate at the main Anylgba
IGALA UNITY SQUARE round about. |
Alternative route to the s1te 1s through Anylgba-LokOJa express road

| wh1ch leads to the Umversrty back gate entrance
: Should in case of preferred water transport the v1srtor gets into Ankpa
“River from the main source of the river from 1ts conﬂuence of vaer

' kBenue Fhe preferred means of transportatlon should be ferry or small
boat and large sea Vessel should be dlscouraged before gettmg to
: Anylgba from there by car 20m1nutes dnve

In case of air transport the v1s1tor gets to Enugu Arrport or Makurdl
'An‘port and takes AnylgbanEnugu or Anyrgba—Markurdl route ', '

respectlvely In conclusmn the s1te is accessrble by land sea and air

transport.

37 UTILITIES

lJ;til‘it‘ies'can be eXplained as the most esSential architectural assets of an
| academlchbrary location. Therefore, the’_irvq‘ualities. are considered early
in the planmngstage of an academic library‘complex. ‘
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- ;Ba.slc 'int'rastructures such as/,communication ele'ctl*icity; water,
' good roads are all around the site and can easrly be connected
i W1th little expense to the site. - |
L i Large area prov1ded for the ltbrarylcy:ornplex will enhances prop.er
A 81te plannmg for parkmg, landscapmg and good access for fire
‘:ﬁghters " | \ o e ‘, ”;"i,i v
B -p, The undulated terraln alsol proyide's a good environment for easy
’ | constructlon of the pI‘OjeCt and in locatmg the septlc tank and
: soak away p1t | ‘-
| ‘3 8 PLANNING REGULATION OF DEK[NA LOCAL
; GOVERNMENT AREA AS REGARDS ANYIGBA

There are so many statutory provrslons affectmg bulldmg work thhln

- the local government Thrs regulatlons outhnes restrlctlon that wrll

mamtam mmlmum standards setup by the bu11d1ng department of the
| commumty for safe guardmg hfe and health The law help to control
des1gn, constructlon materlals marntenance loeatlon of structure use
: of structure by the occupants i .
. Acceptable standard of local authorlty
There should be a set back of 12 metres from the F ederal road to
the bulldmg llne L |

The proposed bulldmg should be located in the desrgnated area
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iii. Any complex within that zone should meet the health standard
: 6f the"loeal authority (There must be effe‘ctive waste

&

management sectlon)

" 1v All regulatlons as approved for the Umversrty master plan must

be strlctly adhere to.

(‘Source: Dekina local government and town
planning and controlv unit .Any}igbahKogi state
2006). | |

3 9 DEDUCTION S

4

. 'i.: Proper knowledge of the site characterlstrcs shall guide the
a 12 f‘ acadernrc ltbrary functional orgamsatlon.
i The Planning regulation of Anyigba l 12m set back minimum
| from F ederal road shall be 1ncorporated in the de31gn
111 The gentle slope of the site towards the east shall guide the
‘locatlon of soak away pit. |
| i‘rheea‘sy’ aceess a.nd circutaﬁon around the site shall |
help in plannmgthe site for proper fire v‘ﬁtht’ers‘ apparatus access.
| | | ii : ‘Unii/ersitylLibrari}es' Workspaees provision
E 'depends on o |

(a) the number of students and time

(b) the drstrlbutlon of md1v1dual subject groups
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| 111 | The huildiri'g shoutd he free of fire |
14 dlsasters through
i(c) prov1s1on of adequate Exnts
oy 4‘ (d) proper markmg of Emergency routes
: '(e) through design compartmentatlon
: :(f) prov1s1on of reﬁlse area before evacuatloq of persons and
V properties in each floor.
vi. Good icnoWledge of BuildingsjzR’egul’atiohs eonce’rnin'g'ﬁre |
v’ ‘before statrtiug the de31gn |
v Sp‘eciel peop‘l’e .(disiable) ‘sho‘ul’df‘ he
O | | | r_proviided with equal opportunit'y to ae_cess
- the Librasy,
S A Proper site planmng for easy aeeess tothe

 siteinmy design.

(vili). Ttis obServed that library construction is sﬁﬁcﬁuany of
Posts and bearns therefore will be mcorporated in the des1 gn
(1x) There must be an adequateescape route in my des1gn
- ‘(x) The chmce of matenals aud fimshes should not a1d

combust1on. |

(xi).The nhmber of students designing for must be bear in mind
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to adequately prov1de facﬂltles that will be enough espemally at
the peak penod of leammg -

o (xn) The stacks of books and shelves system should be such

That ease locatxon of books

: (xiil) Provision for the physmally challeﬁge oersons should be

| Incorporated in the design.




CH APTER FOUR

4 ORESULTS

4.1 Desngn Report. | , |
The L1brary de51gn usually is of posts and beams and this study des1gn |
is of no exceptlon Cr1t1ca1 ana1y31s of the best practices to the
“ preveptlon and protectlon of ﬁre were done and adequate measures
‘ through the selectlon of bulldlng matemals were used. The Demgn»
Conreept_. g |
Archltectural designed is usually,_ Carﬁett out with Vaﬁest perception and
» concepti_on' and there are is'ome known forfns of 'those conceptualv
analys1s but for the pui‘pose of thls study a COncept called ESSENCE is - |
~ being' choosmg for this demgn | | ! | | |
‘ESSENCE is the perfect or 1deahzed form of somethmg, especially |
o when embodled in a person or It is the most nnportant element or |
feature of somethmg or It ts the quahty or nature of somethmg that
‘1dent1ﬁes it. F rom the deﬁmtlon of essence above lerary is known w1th

,‘ }BOOKS therefore the OPEN BO()K is used as the concept for the Plan

Development
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4.2 Schedule of Ac.cl'ommodaktion.
The Gljound floor will consists of the following'accommodat-ion ~

~ Card/on-line catalogue

Circulation/ ‘main control
| . 'Conference hall |
- Onliﬁé literature for Disablé persons
- De(livéry/‘ store
i Stairczases |
i | Genei}al stgffroofn
- PhbtdCOpyihé/coq}putgr Véenter
; - C(V)ur'tfyard’ |
| - Conv;aniences andj L
- Ofﬁ(,es o
First,/Sc’econﬁd F‘loo‘l"' pl.anv
- On-line research

- General reading -

- Car'reils
- Offices
s | New§papers/peﬂodicals ‘

Pent Floor Plan.

o - Asst Librarian
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< | Ofﬁces
- ,‘ Reserre books and otherjournals
;; | }' _ - Conilenient:es. ;
| 43 Design Briel’.'
oy The design shall contaiil the followin‘g‘Facilities

- Card/on—line. catalogue, Circulation/ main control, Conference

hall Onlme l1terature for Disable - persons Dehvery/ store,
”'Staircases, General staff room Photocopymg/computer center, -
Courtyard Convemences and, Ofﬁces, On—lme research ‘General -

. readmg, .Carrels, Ofﬁces, f,Newspapers/perlodicals, Chief

| Es Librarian,Asst Librarian |
“\ o Capacrty of about 2500 resource nerson in all per tmie “
- Other necessary facﬂltles
4.4 Matenals “andv Covnstr‘u’ctionv.‘
441 éonstl;ucﬁon : | | |
The des1gn construction shall be of matena.ls that has high re31stance to fire for
fma)umum prevention and protectlon of the books. |
| . The structural elements of the llbrary are made of relnforced
concrete Fhe post and beams are remforced elements Doors shall be
. self closmg and opemngs shall be in the dlrection of ﬂlght and |
: wmdows shall be constructed w1th high ﬁre ratmg materlals that could ’.
A : g o ‘ ‘res‘ist ﬁre _for a long pemod The 11brary w1ll be ﬁmshed w1th high,~ |
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| quallty ﬁre remstant paint both 1n51de and outsrde the floor w1ll be

it

made of terrazzo ﬂoors the cellmg of suspended cerllng The stalrcase

constructed of concrete element The outsrde compound is made of

jconcrete slabs as foot path round the lrbrary w1th landscape to match.

The roof is ‘;rem-fOrced concrete slab cover -

4. 5 Landscape and external works \'

~To enhance the appearance of land by altermg 1ts contours and plantmg ‘

of trees and shrubs for aesthetlcs effects .

k, The out31de compound is made of concrete slabs as foot path round the
| library with ;landscape to match. The;roof is remforced concrete slab

5 ,cover Draillage l'shall be probable alteration of site contour ditches and

pipe systems (mcludmg culverts manholes, inlets.) to lead water to the
nearest water course (rlver, dramage channel) Some types of dramage

structures return the water dlrectly to the water table

46 DESIGN SERVICES ‘,
4. 6 1 ELECTRICITY AND LIGHTING
The nature of acadermc hbrary makes it 1mportant that electncrty have
| to be’ part of the desrgn from the onset.

S Partlcular attentton and consxderatlon must be glven to the eﬂ'ects ‘,

achleved W1th hghtmg in readmg areas, conference rooms, kltchens

= computer rooms and ofﬁces There should be at least one socket outlet

,to each system mcorporated thh the hghtmg control panel should i in

,97




case of staff or student usmg any portable apphantes Sockets should
also be provrded in the bathroom, krtchens conference ‘and readmg |
| areas . . |
Power holdmg Company of ngerla (PHCN) cannot be relled upon in
services like an academlc hbrary, therefore provnslon is also to be made
fora standby power—generatrng machine. | |
Entemal hghtmg is an 1mportant factor in creatmg mterest and required
5 atmosphere in the evemng Illummatmg of the landscape to obtam the
- ’best effects wrthout glare and confusmn should be consrdered as part of
a coherent scheme. | | | -
462 VENTILATION and Air- conditioning.
‘Factors of consrderatron in desrgnmg thermal mstallatron |
a— The bas1c energy supply |
| b - The central plant whrch conVerts the energy{ into positive or negativei»
| heat' G | | |
; ¢ The heat transfer medrum and dlstrlbutron wh1ch conveys:thls |
potentral heat to the md1v1dual spaces wrthm the bulldmg and |
s d Itis transformed mto useful heat and supplled at the correct rate for
| the partrcular ofﬁce or space by termlnal umts ,
- Heatmg | =

‘There is no much problem in the heatmg of mtenors in the tropreal

‘ hmterla‘nd. So refemng to the‘ space and locatlon for borle_rspand hot




’ it

water storage ina bui_lding 1s what is heating.’ Attention is given to the
| noise and heat from boiler rooms, telatiOn to ﬁtel ’/sto’rage, accessibility
;o 'forfmaintenanee, degree‘of control of kheat leyels and eeonomy in
setvloe’,‘ventllations and ‘ﬂue runs. | |
B The boiler plant ’may be at the top of the building, basement or .sub— |
basement whlchever chmce you make Puttmg the bo1ler on the bulldmg '
~.isan extra load on the bulldmg ’It is adv1sable to use two bollers should
| in ’case one 1s takmg for mamtenance
Coolmg and Ventllatlon
- Air extract‘“ systems are essential“;inl ; X
- Kltchen seryices‘ for us v-to.r»e’mOVe fumes and steam
. _ . .VLavatoﬁes\ (WCS and bathtoom) for us to removeodour and
The extractlon ‘dnets is eithet conneeted to a central plant (boiler plant)’ |
or hajye 1nd1v1dual far umt dischatging direct to the outside; l’fovision is |
B the_r’efote made for air to enter to balancethe rate of ’_aikr' removal.
l The Mams Q’fresh‘ air intake is pteferably at roof level wherefair
: condltlonmg,. refngeratlon and ooolmg plants may also be convemently
| grouped together Alternatlve systems of dlsmbutmg usmg lower hlgh

i

veloclty alrﬂow are avallable They are:-
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P

: Induction System - Pre-conditioning air isg supplied at hrgh pressure‘ to

various rooms and mixed with air circulation directly from the rooms,

through mductlon umts

e

" Dual duct system these prov1de for full c1rculatron of heated and
- cooled air in Separate ducts to mixing boxes filtered in each‘ space. A
 third duct 1s used for the air returning for treatrhent and re circulation.

| Thismethod is comrrlonly used in large spaces and conference halls.

Fan coil units or self-container — these have no ductwork other than

short brarrches conveying fresh'air direct from the exterior. Thisis

, mixed With‘re circulated'ai(r from the inside and is“ﬁltered heated or

cooled and dlscharged by fan mcorporated in the umt

: :4 6 3 DRAINAGE AND SEWAGE DISPOSAL R

Surface water sewers are usually calculated on the basrs of the storm

run off accumulating at eiich section from the highest mtenSlt-y‘Of

rainfall. The storm Water run off must be determined for the future

| imperlheabillty‘ of the area after ‘building‘and road works have been
) fully carrred out

. The purpose of surface dramage may be listed bneﬂy as follows

1. To prevent or mlmrmze property damage
2. To perrmt the maxrmum 1 safe use of fac111t1es erther during or

'1mr‘rledrately after a»ramstorrn. e

' 3. Tofi'enhahce the beautf ofasite.
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4. Increase‘ supporting strength_ of soil.
5. Stablllze road ways

Foul Water Sewerag__

The average dry weather ﬂow at peak penods (mldday) ‘was recorded
~as: “O 01 11tres per second per bed mmlmum, to 0. 028 litres per second
per bed in seaslde hotels”, o | S

Sewer capacrty must be calculated on tlre,basis of t‘he total 'number of
occupants. The sewer gradients inustiensuw a‘ sel'fﬂe'cleansing Velocity of
0. 75m per ‘sec Z for economy 1n eXCavation, sewer lines are planned, |
where practlcable to follow the natural slopes of the ground

~ For low—lymg property, basements sewage dxsposal processes, sewage |

»

'pumpmg may be used

Sewage Treatment and Standard
In ngena where there are no central plants on Reglonal level, local
treatrnent 1s:t_l“1e only avallable alternatlve. Physwo-brologwal pro_cesses
of sewage treatrnent ‘include:i | A

a sedlmentatuon with For small developments and -

anaerobic decomposutlon of . isolated '
" sludge (septic tank) plus Sites with up to 300 populatlons
perco|at|ng filter treatment. - - and caravan and campsite

sanitation. Minimum site area for
100 persons: about 100m (1100

o sa. ft).
R lowest part of the Hotel complex development (nver siae) is atso s

Locatlon of sewage works is oﬁen con

| greatest asset To rmmrmze thls mtrusron sewage may be pumped toa

more sultable place ata hrgher level
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4.64 " WATER SUPPLY

‘ | Supply requlrement for a burldlng mclude water for domestrc purposes

1nclud1ng the accommodatlon eaterlng servrees laundrles 1rr1gatlon of

| gardens, reservmrs vfor fire ﬁghtmg. 5 - |

Mmlmum individual daily eonsurnption of Water ‘\(aries from 50 litres in

carnpsites or acconunodatiOn to 100 litres' or more in employees’

quarters.v . | _ | i |

Distribution of water thr()ughout the complex is through a system of

mains and sub-mams divided 1nto zones of controlled pressure Pressure." '

is determmed by the herghts of the bulldmgs and requirements for ﬁre
k ‘ﬁghtmg. Loeal public ,storage may be_1n eoyered reservoirs ata hrgh

N level on the Wlll |

4 65 WASTE/REFUSE DISPOSAL

| Three areas of planmng are mvolved in provrdtng for refuse dlsposal

T he)\' are: Storage Arrangement Colleetlon arrangement and Dlsposal

Arrangeme‘nt | | B | |
. Storage Arrangement Wastebaskets are used in the.readmg |

rooms and ofﬁces In the Kltchen covered contamers are used There

will be two central storage pomts One of the restaurant and the other

for the llbrary The two could be merged mto one if other faetors of

: planmng allow that The problem of 1nsects and rodents at the central
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storage points could be solved by screening and use of sanitation

| facilities.

Collectlon Arrangements The cleaners of the complex convey

_ the refuse from the hbrary and the kitchen to the central storage point.
i From there refuse is collected dlrectly from premlses by vehicles thlS is
vreﬂected in the provrsron of access and manoeuvrmg space, and types of

: refuse contamers requlred

Dlsposal Arrangement A drsposal pomt is to be establlshed

dlstance from collectlon areas Treatment will depend on local

' conchtron. The use of i mcmerators may be undesn'able as it mrght cause

| envirOnmental'pollution;

4.6.6 ACOUSTIC

| An academlc hbrary isa place of sohtude The 1ntroductlon ofa

conference hall though functlonally 1mportant to the centre, mlght bea

}source»of notse 1f not properlyvhandled or des1gned_. ‘
First there should be good hearing within tlle‘conferenCe hall and

- ; secondly, the sound,,inthe hall should not be transrnitted.or flanked

outside. -

Goodhearing con'ditions in any kind of auditorium can be assured when

o the followmg basrc requlrements are satrsﬁed

1. Qulet background
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2. ‘Suifﬁeient loudness
3. Preper distribution

4. Adequate ‘blendingx and separatiovn’ of sounds

The background noise may come from aircraft, from automotive traffic,

or even frorri wind in trees, air-conditioning systems and fans. When the
enclosure is protected against these entire badkgromd noises the first

basic requirement is satisfied.

* Audibility is affected by: shape of room, size of room, room furnishing,

and position of source of sound, reverberation period and seating

arrangement.

‘Shape of room: square, cireular or oval shapes are acoustically

unfavourabl‘e.v Rectan‘gular or trapezoidal in direction of sound are

k2

| preferable Large curved areas produce focal pomts and large overhangs ’,

screen path of sound, stepped and staggered seatmg is good. So are
breakmg wall and cerlmg surfaces for even dlstnbutron The rear wall

should be sound absorbent. -

Position of source of sound: should be in front of hard reflecting -

4

surface and where room height is excessively reflective sounding boards

above sound source are recommended. Where there is more than one

source of sound. Each must bek'Sufﬁcier’rtly elosed to the other. Loud

speakers in same room as source of sound should be 3.4m.
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» 'Room Slze. Normal speech is audible for a drstance of about 20 30m

in dlrectlon of speech to the s1de ofa speaker and lOm behind speaker

Helght should not be more than 8m and overall volume 18000m

- Sound Trans-mnssnon ,

When an hincident on a wall, a part sound is absorbed and the remaining

part is transmltted. An expression used to describe the noise insulating

%

- qUaliti‘es of an element is the transnﬁssion coefficients (t).

The transnﬁssion coefﬁcient of the wall of the auditoriurn should be
very hlgh to ellmmate or avmd any sound transrmssmn outsrde

467FIRFSAFETY WL

g The preventlon of ﬁre is normally controlled by the '“govemment

recommended standards local authonty Necessary escape route,

stalrcases, lobbles aqd fire doors are bas1c to bulldmg planmng through

| length of spaces Wmng is hmrted by maxnnum dlstance occupant must

travel to reach a staircase in the event of fire. Lifts and staircase are

normally placéd together, but stair ’cases and landings are separated ’

from readmg and ofﬁces comdors by self closmg doors to prevent

smoke, every part of the bulldlng occupled by occupants should have |
two mdependent escape routes in case of fire.

An 1mportant aspect of fire protectlon is through the plannmg of the

' .burldmg\to separate ,areas of lugh risk frorn other parts in which fire is

105




liable to cause ﬁrte"lazards.‘ Escape rou_tes, should enable all occupants
to reaCh‘safety when their lives are threatened by fire.

4.6 8:S"ECURI’I‘Y | 1

- An academrc llbrary isa v1tal segment of the Umversrty therefore very

| conscmus of i 1ts seeurrty There is an estabhshed securrty department of

the llbrary. In this»;department vigilance atthe reading room that is of

utmost'iml')orftance anci this could oe monitored effectiveiy by strict |
Watching of the vital area, eheeking of students via ‘Hietech system.

4 6.9 MAINTBNANCE

o A more spacrous workshop is necessary for runnmg repalrs workshop

. hand constrtute a srgmficant proportron of 11brary employees, asa lot of
wear and tear are mflrcted on library equrpments due to intensity of use.
'4 6. 10 SOLAR CONTROL TECHNIQUES
| How to control solar rays radratlon is the vrtal aspect or‘ comfort for the B
| library readrng areas, book stacks, book storage and ofﬁces.:«
The purpose of solar control 1s to acnieye a c‘l'ir'natebalance structure
and environrrrent that reduces Undesrrable 'stress{es' and ‘at the Same time
 utilizes all natural resources favourable tov then}ial comfort. Certain
'factors inﬂuence tiﬁstlrermal'chlfort. S
- a. " Yegetation and treersr
b Orrentatlon of building .
c L | Sun shading (roof oVerhang; slabs; balconi’es}
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d. Material and finishing

' Veget}lﬁou and Trees.

| Proper plantmg and de31gn1ng of trees g1§e a satlsfymg thermél cdmfort
performance The leaves of trees and grasses absorb solar radlatlon and
evaporation ‘proce'ss‘ can cool air tempera'tl‘n'er.v Treé;s and vegetations also
provide; ‘v | :[ | 1
- -4 (v}o“okd'hesthet'ic Aenvironmen‘t
- | Reduction of ai;' borne ,SOund and noise
- Dust ’céatchi'ng and air filtration
- »Visual priVacy
| . ‘Réductiori of sun glare.
Materials and finisheé |
Th_e buﬂdingfﬂ fabric pérforms 'the fole of a ﬁlte}, bet;aveen indoor and :
»outdoor condmons to control heat cool and light. The materials of a’
, bulldmg fabnc play a very demswe role in the utlhzatlon and control of
, solar raysl;. on a general role,’btightly colou‘i'ed smc)oth surfacerreﬂect‘ ‘
| the llght and heat and mgmﬁcantly reduce their penetratlon into the

bulldmg
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. o R et

b Bmlt—ln—Sun Slladmg Dev1ces
: Most eﬂ’ectlve performance shadmg dev1ce are those built 1nto the

= bulldmg fac;ade through thlS both hot season shadmg and cool season

heat gam can be achleved
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CHAPTER FIVE

| 5 0 DISCUSSION CONCLUSION ANDRE(‘OMMENDATIONS

| SlDISCUSSION v T
All the ﬁndmgs were based on the inferencesadrawn ﬁ'em the results of
the analysis of data’ cotleeted. F ar ~ reachihg recbmmendations' were
proffe‘red to enable v"pgood : perforrnanee of | huildirrgs in termAsv ef fire
i)reventidn’arrd, proteetion inyerder“ to rrreet_ building user’s requirement
and irnpmVe the image of the sele¢téd llbrary
The ﬁndmgs from the research melude,
| ‘a. | The Management of the library v1sxted does not have a cepy of
the ngerlans ﬁre protectlon standards Havmg a copy w1ll
help them to know Whlch of the ﬁre protectron standard to
place} ina partrcular enwronment. 5
b Electrical faults are the predomiﬁaﬂt caus‘es of fire in these |
: 'buildings
c. Comhtxsting materials that aid ﬁre sbread‘in building are used
| 1n sorhe hlaces for COhstrdetieh of those butlding v"vi_th iittle,or
'no regard to the1r fire ratmgs |
j. d. Most of the bulldmgs do not have fire safety srgns for the
publrc to know eas11y
e Inadequate fire commumcatlon system (alarms, detector) in

. /‘% | these bulldmgs
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tOwards fire problems.’ |

f, Inadetju.ate nhmber of fire extinguiéhers systems
g ‘Most v1sxtors are not aware of the fire escape routes in most of
thls bulldmg |
h There are no fortns of building compaitxhentation (division) in

| caSe of fire outbreak. -

5.2 CON CLUSION

: Important bulldmgs should be protected through adequate mvolvement

of p;ofessmaals from design stage to construction who have techmcal
and professiOnal yknow'— how of fire prevention. By em“phasizing the

need for pascive means of fire prevention by the atc’:hitects‘ in

a speciﬁCatioﬁ of building'materials, ‘provision of exists, access for

firefighters, corrtpartrnentation design and refuge area provision before

evacuation and bUilders‘ using non combustible materials for

| constructxon Fire 1n01dence shall be controlled in the selected de51gn

5.3 RECOMMENDATION

The followmg recommendatlons are hereby made as suggestlons

4

a.  Government should promptly as a matter of urgency in the
- country in general: ensure that the fire service, libraryl or

buﬂdlngs alike haVe a copy of the national fire protection
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mlmmum standards expected in these bu1ldmgs and penaltles

for non - comphance to the standard | é

3 The institution of electrical serviCes englheers (IE-SE) artd

1nst1tute of electncal engmeers (IEE) regulators should not be

B 1gnored Whatsoever in the desngn of electrlcal mstallatlons in

bmldmgs

Flre ratmg of materlals used in the constructlons of bulldmgs
shodld be checked before use, ahdehsured that they are
regulation "compli‘ant |

Flre protectlon desngns and graphlc symbols spec1fy the

locatlons of ﬁre protectlon systems and lines of actlon to be
- taken in 1nc1dents of fire should be consptcuously placed in all

notable btuldmgs

Fire ‘hazardous activities should be prohibited in public and -
commerc1al bulldmgs eg (smokmg ﬁrewood cookmg)

Publlc lectures should be orgamzed by the ﬁre service through

televisiOn and radio stations to educate and enlighten the
general public on fire fighting procedures‘_ and fire safety.
Bulldmg shoﬁld be deSign withf sufﬁcient ﬁreescape routes to

- encourage the orderly movements of people from all parts of

S

- the bu1ldmg to an open space : '
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~h. : Well—tramed ﬁre personnel should be employed as staff of the
e "‘,hotel
i. Fi ire commumcatlon equlplﬁent should be selected installed
o and tested as spe01ﬁed by BS5445, BS 5446 and BS 5839

g respectlvely these mclude automatlc ﬁre detectmg, fire alarm‘
f'sys:tems. | ‘ |
F inelly, there s;mulAd'be regular mainteliance checks of at least three
months (3) interVal by eXpens to ensure the scete of readiness of ﬁre |

safety'fecilit‘}zies in buildings.
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