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ix

ABSTRACT

Fire is ofie of than's most useful servants on the one hand, and one of his
iost destrtictive enemies on the other. It wipes out thousands of lives and
destroys billions of Naira in properties as well as cause great suffering.
Uncontrolled fire ravages vast expense of land yéarl);; destroying timbet

and wild life, running grazing land and accelerating the likelihood of erosion.

To avoid these hazards, therefore, design of Fire Service Stations have

‘evolved over the years in Nigeria. These stations however, have been

tendered ineffective due to some inherent problems of functional planning

and adjacency rating that were not considered in the design of these stations.

“This led to poor response of fire fighting personnel to fire incidents because

it takes the fire fighting crew and the equipment longer time than necessary,

needed for quick response and space provided mostly inadequate.

- This project therefore, is aimed at eliminating these setbacks throtigh the

design of functionally planned spaces such that minimum amount of time
is required between fire calls and response of the fire fighting crew to fire

inicidents.

In the light of this, the first chapter introduces the project topic; the aim

o

~ and objectives of the thesis, motivation, research methodlogy, scope of the

project. The need for embarking on the project is equally highlighted and



why the project is worthwhile.

The second chapter is a research into the history, causes, classes and control

of fire. The Third Chapter explains the structure, the primary function and

strategies employed by the Fire Service. The Fourth Chapter involves data -

collection ot fire incidents and statistics. General analysis of the project

- location was carried out and explained in Chapter Five.

The Sixth Chapter is about cases studied of some existing fire setvice
headquattets in order to acquaint oneself with the existing conditions and
facilities, their merits and their demerits with a view to comparing as well

as improving on them.

The Seventh Chapter is the detailed analysis of the design which consists
~ of design brief, site and site location criteria, design philosophy and concept
etc. Materials and construction techniques have equally been given due
cotisideratiot in Chapter Eight. Services which forms part of the project
wds not left out in the design consideratid‘ns. Aesthetics and general

- appraisal of the project was carried out in Chapter Nine.

The mairi theme of this design is the Architectural imagery of Fire Service

with harmonization of the concept of adjacency rating. It is the process of

. emphdsizing this harmony that the general appraisal of the headquartets is |

projected.
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CHAPTER ONE

1.0 Introduction

The use anid control of fire and its products involve inventions fundamental
to human society and culture. Without them, contemporary technology -
based sdciety would be impossible. The ultimate movement of man over
most of the earth's surface is almost directly dependent upon his ability to
prodiice and control fire; otherwise, he would have been confined to those
few geographic areas where hospitable climate prevailed. The importance
of fite in human experience is further attested by the fact that it has been

fouiiid in every human culture of the recent past.

Fite is orie of Man's most useful servants vis-a-vis one of his most destructive

eriemies. Fite presents a constant threat to life and property. Out of control,
fire can kill great members of persons and it can destroy on a massive
scale. ‘Fite rav‘agcs vast exparise of land yearly, destroying forests and
wildlife, ruining graziﬁg lands thereby making the land surface susceptible

to etdsion and flood as well as drought.

The origin of fire hazards is cbmplex. For continuous existénce of our
society, state and nation in general, these hazards of fire need to be curbed.
The there strikitig of match is such ari everyday occurence that the féét of
fite is taken for granted. An understanding of what fire is; how it ori ginétes

and betiaves which is_the key, both to controlling and to the intelligent



‘handling of many inflammable materials and situations today are not

comprehended by users.

No matter how well building codes are enforced in order to safeguard life
and ‘prbp’erty through the use of fire resistant materials in buildings, fire

hazards still oceur.

' The thost ecofiomical and effective way of curbing these hazards is through
att organisation or institution which trains and has trained men with
specialised equipment and effective planning to combat any occurence of
fire incidents. This institution shall have the human and material resources
to harmonise and co-or.dinate the activities and training of its administrative

staff, fire fighters and the general public the rudiments of fire outbreak
before the artival of trained fire fighters. It is the institution for training

| | ‘sii‘ch, which will also serve as a focal point or central authority that is being

proposed.

1.1 Project Definition
"4 fire station is building for firemen and their vehicles
and equipment"’

—-(Longman Dictionary of Conteriporary English)

~ Fite service cati be thus be defined as an organised team of persorinel trained

“to put otit fire, tescue as well as protect and enhance the protection of the



society in particular and the entire nation in general.

1.2 Motivation

‘The develop’m’ent and continuous existence of any state and nation in general,

is integrally dependent on the preservation' of her human and matetial

tesotirces. The present alarming rate of wanton destruction meted to both

_ humaii and material resources is common knowledge. There are reports

through the various news media, of vatious kinds of fire incidents m
Residential buildings, Industrial buildings, Public buildings, Ministries and

Pardstatals, forest or bush fires etc. These frequent fire occurence results

into loss of millions of Naira worth of goods and properties. Hundreds of

lives are lost yearly and people put out of their jobs ot lose their source of

livelihood to fire.

The thotivation to selecting this project can be enumerated thus:
l.  Personnel Interest: This is derived from my Primary to
Secondary School years as a membner of the Red-Cross Society.
Th’is miotivation is borne out of the wage to ensure that that k1nd of
~ tescuie becomes a reality.

Y

-

. Sy

Protection: This is borne out of the aspiration to enhance

comnitntinial efforts in the protection of human and material resoutrces.

bl

Standard Design: 1t is noteworthy that many of the existing fire



stations and institutions in the country were fiot designed for this
plirpose but rather converted buildings into stations and institutions

for this purpose.

Cenitial Authority:There is need for a central institution in the
country which should have adequate personnel and departments in
charge of salary and fringe benefits of officers and firemen which
shall be commensurate to the training or experience of the firemen.
This is necessry because danger and death are never far away from

the men, both in training and in service.

1:3 Aim and Objectives

The aim of this project is to produce a central authority with good

atchitectural infrastructure which will enhance as well as improve the

efficieticy of firemen, giving them a distinguished identity of competence

i.

- as fhahifested in the institution and throughout the country.

~ THE OBJECTIVES INCLUDE:

To provide well articulated spaces for better team-work and
admitiistrative control as well as brining together (on one site) the
different aims of the fire service rather than scattered within towns

which is the practice in Nigeria.
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To achieve a quick dispatch, travel and turtiout times, by ptoper

planning of the station in order to successfully contain fire.

To provide facilities for positive learning and training for firemen,
not only those in the Federal Capital Territory but other states, Zonal

and Local Governments in the Federation.

To revive the Fire Service as a competent organisation whose duty is

to safegﬁard lives and propetties.

To facilitate the fitness and cornfort of the entire populace through

the provision of support facilities to cater for all.

To provide facilities for educating the public on prevention, fighting

and management of fire incidents.

To ctedte ati avenue for social interraction between fire setvice
personnel and the public with a view to aﬁaining an appreciative
level of individual's moral obligations and responsibilities to fellow
human beings.

To ptovide on-the-job training for personnel on rotational basis.

To provide an administrative headquartets for all fite services



departments in the federation.

1.4 Research Methodology
Two sotirces of information were employed for the purpose of this research:
i,  Pritnary Sources

~ii.  Secondary Sources.

Emphasis was laid on the Primary sources which included;
a.  Field work aimed at obtaining photographs of existing fire station to

serve as case study.

‘b, Direct intetview with a niumber of fite officers and other personnel

on the general requirements fo a standard fire service.

c.  Interview and observation of parade and drill sessions of firemen to

ascertain their physical fithess, abilities and skills.

~d.  Direct interview with fire prevetion officers, to obtain statistical data

of fire incidence report.

‘Secofidaty soiifces of information include:
4. Review of relevant literatures on fire fighting and prevention and

the various equipment used.




Literature review from publication extracts, encyclopaedia,journals

and magazines on fire.

Review of literature of fire fighting appliances and the fire

classifications.

1.5 Desigih Hypothesis

The project is aimed 4t verifying the hypothesis that provision of adequate

infrastructures could enhance the efficiency and competence of the fire

setvice.

L6 Deszgn Scope

-, The desigii proposal is to serve as the national headquarters of fire service.

To meet the objectives of the design, the following facilities shall be

incorpotated: -

1

Adninistrative Block:  This shall comprise among others, offices
of the Fire Chief ot Director; Fire Prevetion Division; Planning and

Reseatch Offices; Budget or Fiscadl Bureau; Petsonnel Department;

Fite Iﬁvestigation Bureau etc.

AN

Fire Station: This shall house all facilities and apparatus

~

required for fire fighting including spaces fot firemen.

Fire alarm and Communications building: This shall be fire



resistive construction and isolated from the other structures. Itis the
place where all alarms are received and transmitted ahd contains

draughting room for plans, battery rooms etc.

Fire Training Facilities: This is to include an Apparatus Room

whete ifiajor apparatus can be brought indoors for instruction

putposes; adequate classrooms and training aids. Other desirable

features would include a gymnasium and a machine room printing

inanuals and bulletins.

Maintenance Facilities and Shops: These include spaces where
major apparatus inicluding ladder, trucks can be serviced and repaired.

Thete shall also be a fire equipment shop.

Auxilliaty facilities to be provided shall include:

L d

C.

Tur-out Gear Storage: Thi is a facility for stotinig helmets, coats,

boots etc. with accommiodation for washing and drying out.

Accominodation: Dormitory or locker Room spaces shall be

provided for the firemen, while the chief's Quarters shall be located

~as to be readily accessible frm his response vehicle. ‘Hostel

accommodation shall be pro‘Vided for trainee officers.

Television Theatre: The future of most training programmes



will be through the closed-circuit television and video tapes. This

theatre will have desktop writing surfaces.

d.  Outdoor Training Area: This shall be a large space with variety of

structure for demonstrations and practice fires; Drill tower for hose

and ladder evolutions, tanks, Helicopter for high altitude training

etc.

" é  Recreation Area: This shall include the Mess, Cateen and Snack
Bar. Each component shall be planned for the level of commecial
use so that the public will be better informed through contact and

interaction with fire officers.

£ Clinic This shall be designed for the purpose of setving tiot
only the fire service personnel, but the public in general at a subsidised

tate. Surgical and other specialists cases could be reffered here.

L7 Design Limitations
,, - The majot constraints to this design proposal shall be the inherent problems
- of:
a.  Turir Out Time: which is the arrangment of traffic flow within and

outside the fire station to be as direct as possible for quick respdnse.

b. Dispatch Time: This is the planning of the fire service by the




integration of 'Primary Adcacency' concept of planting for efficiency

5

1.8 Project Viability

~ Nigeria as a developing country needs a better protection against fire hazards
to safeguard lives and properties. The tragedies of Kaduna Central MAtket,

~ Radio Hoiisé, Abuja; Destitutes Home Kaduna to mention a few of the

itiost recent, has recorded millions of Naira m losses. This incidences

recorded definitely served as reminder of the seriousness of the situation,

whichi calls for the enhancement of efficiency and competence through an

institution of high quality and standard. It is such an institution that isbeing

~ proposed.

- Iti 4 fire institution like this, the Federal Government is involved in the
provision of adequate fire equipment and subventions to the fire services

departmients.

At institution like this is meant to train and re-trairi officers of the Fire
Services in the country as well as fire officers and personnel of the arined
. fotces (ie. Army; Airforce and Navy within and outside Nigeria) and other

otganisations, corporations, ministries, parastatals and invidiuals.
Froin the statemments above, it will be proper to say that the viability of this

project is borhe out of®

4.  The Need




b, The Worth

181  The Need

Thie tieed for a fire service headquarters in Abuja to serve as th eNational
HEadquatters, is due to the fact that, there already exist, though mostly
sﬁbstaﬁddrd, state fire service headquarters in all the 36 states, there also
eﬁ;ist Z()'ha”l‘ Heddquarters which are headed by Zonal Commanders; and

~ District Headquarters which are headed by District Commanders.

- In addition to this primary need, is the need for a standard fire service
| headquartei's and petsonnel for the nation's capital. This is of great
ithiportance for the Federal Capital Territory which is experie’n‘cihg rapid
poptilation increase. and multi-million naira investments and struétures.
Coupled with this is the position of Nigeria as th giant of Africa and a

symbol of black Nation.

The viablity of this project is not in doubt. This project shall be worth the
c‘o”ﬁ‘side‘ration and importance due to the basic fact that Billions of Naira
and propetties have been expended to bring this dream capital to reality.
This Federal Capital, Abuja, serves as a regional headquarters for West
Africa whichi is evident in the location of many regional and sub-regional

headquarters of organisations and institutions in Abuja.

11




This project shall be worthwhile because if there had existed such an
* institution, multi-million Naira worth of properties and equipment lost in

various fire incidents, E.g. Radio House, Abuja fire which is most recent
incident in the multi-million naira investment would have been saved in
the Fedetal Capital. Such an institution would have also provided back-up
siipport to Kaduna State Fire Service to save lives and m‘ulti-miilion Naira

worth of properhes that was totally destroyed in Kaduna Central Matket.

12




CHAPTER TWO
2.0 Literature Review

2.1 History of Fire Fighting

History is filled with accounts of fires thathave wiped out whole cities and
even set back civilization. In the 2nd century B. C. the city of Carthage
was coinpletely destrdyed by fire, and in the 1st Century A.D. most of

Rome atid ali of Jerusalem fell before flames.

Caesir Augustus for‘med what was probably the first M‘uniéipal fire
 depattiiient, in Rome. Seven squads of men were led by a fire chief called
Praefectus Vigilum with his own chariot in the early years of the 1st century
A.D. The Roman Vigiles were a corps of imperial servants Who were
equipped with ﬁ'ré-ﬁghting appratus, including an early version of the face
ptimp.  They also acted as night watchmen to safeguard the palace. As
eatly as 100A.D., Pliny the Younger wrote to the Roman Emperor Trajan,
pfopb‘sihg the organisation of local fire departments. Pliny was governor
of the provirice of Bithynia in Asia minor, which had been plagued by great

fires it Nicomedia (now Izmit, Turkey) and other cities.

~ The ancient Romans were the first to organise a resistance to the tertible
fiiendce of fire. Rome was the first city to organise a regular fire-fighting

force - numbering over 7000. The homes of the poorer Romans, in the

13



imost populous area of the city, were usually built of wood and straud. Each
family maintained fire on a small altar in honour of the domestic gods.

Fires frequently broke out.

In 'th"qée days, long before the discovery of electricity there were human
alatmic boxes, officially called Nocturns. These Bocturus were strategically
stationied throughout the city. The alarm was relayed from one nocturn to
another unitil it reached the nearest castra which is the fire house. The duty
of thie fiocturii was then to rush to the scene of the fire, driving back crowds
and establishing fire lines. Then would come a centurion leading a company
of firemen, complete with leather trousers, jéckets and helmets. They were
equipped with wooden hand pumps that worked like bellows or springes
(siphons), axes, hammers, saws, iron bars and short larders, so made that
- the ends could be clamped together to reach the roofs of buildings.

Following these came hundreds of aquarii, carrying light .e‘a“rtenWare jars
and vases. The aquarii formed chains from the nearest cistern, supplied
frotn the great Aqueducts leading into the city, and presently the jars would
begin eﬁipfj/ing 4 stream of watet in the siphons for applicatioii to the fire.
The Praefectus Vigilum, equivalent to the fire chief of today, would take
comtiatid of the fire chief of toddy, would takbe in attendance. Usually,
-~ three were attached to each castra (Fire house). Also, pillow bearers in
grotips ofn four, carrying huge leather pillows of 1.2m? area and stuffed -

- Wwith feathets, wotild respond. Their purpose was to rescue people trapped

14




a't«the uppet windows of building. As the forerunner of today's fire marshal,
* the questionarius was also on the scene. His job was to question the people
and tty to aséér'tain the cause of the fire. Roman law at that time demanded
that responsibility be fixed for every fire. The questionarius established a

Boaid of enquiry before the flames had been extinguished.

Iti Colotiial America, the first fire protection was provided by Bucket
Brigade, made by hand. Water was passed in leather buckets by early settlers
froth Water supply to the fite and back again. These people were undoubtedly
 the first volunteer fire fighters in America. But the first regular group of
otganised volunteer fire-fighters, was directed in Philadelphia by Benjamin

Franklyi in 1736.

* Bostoti established the first paid fire department in 1676. However, separate

volunteer cotpanies survived in most cities for almost 200 years.

- In 1853, the city of Cicinnati introduced the first steam fire engine. This
was teally the beginning of the trained professional firemen. Instead of
- piilling the engines by hand, professionals used horses; instead of hand-

puthipers, they used heavy steam pumpets.
1 1908, gasolitie etiginies began to replace the horse as a means of propelling

the latge steam pumpers. As th einternal combustion engine was further

developed, it 'was soon to replace the steam engine as a means of driving

15




 the ptinipers. The romantic days of the steam pumpers, pulled by charging
hotses, was hedring an end. Soon other forms of modernization, such as
- Aerial ladder trucks, Aluminium ladders, stainless steel fittings and hose
coritiections and a variety of chemical ‘extingf:;ishers replaced old-fashioned

equiptient.

Today, fire fighters need to undergo extensive training programme on fire
protection. This education provides the key for develéping leadership in
fite protectioh. Suiccessful training in a variety of topics ultimately provides
- fot identification o fthe immediate fire hazard, the choice of th ebest fire-

fighting tactic and extinguisher and devicing strategy for its application.
. 2.2 Fire Triangle
Fite = - Fuel +  Oxygen(0)+  Heat

<

" FUEL
THE FIRE TRIANGLE
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fot fire to occiir, all the three elements must be present at certain stage: fuel
miust be present, Oxygen must be present and heat source must be intense

enough to cause ignition.

- Oxygen; which supports combustion

- Heat; which ignites the substance

- Fuel; which is combustible material

From the triangle stated above, it is obvious that, if any of the three elements

is temoved; the fire will be put out.

2.3 Causes of Fire

People, Nigeridiis especially, hold the view that the occurerice of fires are
iievitable and that little can be done to reduce their inciden_ce and effects

on life and property. This is not the case. Majority of fire incidents could

be ptevented and the remainder could be minimised if proper effective fire

safety act to control and arrangements to combat them immediately were

provided.

. Getietally, the ptimary cause of fire is people's carelessness and/ot ignorance

about fire and fire prevention; their indsicriminate disposal of glowing
cigdrette arid smoking while in bed; mis-handling of flammable liquids

stich as petrol, kerosine etc.
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Other causes of fire may be attributed to the following

a.  Ovetlodding of circuit with the use of multiple adaptot

b. | Children playing with matches or naked fire.

c. The use of mosquito coils without protection at the base

d. The usé of candle sticks without protection at the base.

e.  Defective heating and cooking equipment

f. Faiiu‘ré to switch of electrical appliances when or in use eg. Air
Conditioner, Pressing iromn etc.

g.  Naked light coming in contact with leakage or exposed gas pipes of
ﬂarrimabie liquids.

. h. Arson

Lightning

— o .
.

2.3.1  From Electrical Installation

F ife outbreak from electrical installations are a common occurence in urban
life. The average dwielling is loaded with such appliances as room air
thditioneré, electric kettles, boiling rings, electric pressing irons etc. This
is as a tesult of development and increasing need for convenience and

* cotifott in the society.
Irons plugged ifi and thoughtlessly left standing on clothes or ironing board

covers are 4 common cause of fire in dwellings. Metal or asbestos stands

~ help to prevent likelihood of fire incidents.
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" Electric connector heaters and tubuler heaters are left to become dangerously

hot if hairy clothes are drapped over or wrapped round. Thus depriving
- them of the free circulation of air necessary for their efficiency. This causes

overheating to the point of fire.

Fite otitbreaks from these electrical installations and appliances result from
thiee kinds of faults;

Lo Earth leakage current

ii. Over loading of wiring or appliances

iii.  Shott circuits

Faults in electtical equipment, worn wiring, faulty connections etc. are

often the catise of fire outbreaks.

bv‘efida;iiﬁg .c‘)"f sﬂpbly circuits by the use of m’uliiple adaptors cotld lead
tci‘ fire. This thisuse of an electric point by connecting several equiptiient
stich 4s television, iron, refrigetatot, boiling ring or electric kettle to riin off

a single point causes overloading hence the components and the wiring are
liable to get datigerously hot. The ideal thing is one appliance, one socket.
Most electrical appliances should be isolated from power supply when not
ifiuse eg. T.V. Sets, Fan etc. Likewise combustible materials should not be

hting near electric bulbs.

Worn flexes catise shorting (short circuit and spark) arid set fire to insulating

18




fnatetials. This is the sort of thing which happens in a split second inside
. the switchi casing whenever we turn on a swicth. Sometimes, as it is in the

~case of certain electric drills, the contacts of the switches are exposed.
Intermittent sparking will occur when there is continued making and
breaking of electrical contact, such that where electrical elements are broken,
ot leads woih out or contacts faulty, floor coverings or furhiture may be set
alight. Hence it is godd to examine the connecting leads from time to time
and r‘eplé‘cé woth out ones immediately. Worn and defective parts are apt to

- cause sparking as well as overheating.

-2.3.2  From Lightring

Lightning as a natural cause of fire outbreak, is a phenomenon which is
brought abotit by a pile-up of cumulonimbus clouds which dischatge
ehorttious flashes of eigctric light tesultantly crated from th egrowth and
tupture of numberless rain-drops highly charged with electrical energy and

the resultdnt explosive flash unleash millions of volts. When such a huge

e ' magnitude of electrical discharge strikes an un-protected structure a fire

otitbreak may result. An evidence it world history is the Compatiile, a 105
ttietre structure in St. Mark Square, Venice in Italy, which was repeatedly
struck and seriously damaged nine time between 14th - 18th Centuries due

to lightning,

it i§ iﬁ'tei‘éstiﬁé to know that the average lightning dis‘cha'rg’e contaihs dee'r

of the order of 50 million Kilowatts. If hartiessed, an average lightning
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discharge could provide electrical power for up to 5 miilion people.

2.4 Heat Transfer
Once fite breaks out, and is siirrounded by a combustible material and an
adequate s“up'ply of oxygen, the natural thing is for it to spread through heat

transfer. |

Heat is tranfered withn and between buildings in three ways:

i.  Convection
ii.  Radiation

“iii.  Conduction

24.1  Convection

Convectiot is the transportation of heat by movemen of heated substance.

1t is heat transfer by air motion. Over four-fifths of heat from a fire is |

cartied away by ait and other gases in this fashion. During a fire outbreak,

 hieated air expands, the air becomes less dense than the surrounding

attnosphere arid mixed with gases produced by the fire, moves upwatds
forting convection currents which carry with them heat and smoke, exetting
pressute against doors, windows, air ducts and the like and pehetrating
openings. The temperature of this rising air is likely to be very high and it

will heat ip all materials in its path.

‘Unless the supply of air is cut off, the displacement of air upwards will
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draw fresh éir towards the fire. This will in turn become heated and rise
upwards continuing the process of convection. The increasing supplies of
oxygen reaching the fire is as a result of stronger convection which
 intensifies the bﬁming heat from the fire, which come together with violent
turbulerice and might tush upwards in sort of whirlwind. This up-rush is
capable of lifting burning matetials and dropping therh over a wide area,
stﬂﬁﬁg new courses of fire. If an element such as ceiling , blocks the
upwatd path of the convection currents, they will spread out. If they can't
spread sideways owing to the presence of walls, they are then forced below
a thick layer of heated air formed under the fire. Thus fire which has got
lold of a third and fourth storeys of a building may be unable to be reached
- by firemen approaching the well of a brick-enclosed concrete staircase,

duie to heat beifig forced down it.

242 Conduction

Cotiduction is the transportation of heat through solid miaterials. Althotigh,
sotiie metals stich as steel can withstand great heat without igniting, their
ptesence (as girders or partitions) in a burning structute will not necessarily
check a conflagration. During fire, outbreaks, heat can be transferred
~ through steel beams, metal conduit wire and ducts, and so on, which are

good conductors of heat.

Metal atre very good conductors of heat. A steel beam, heated at one end

will catry the heat throughout its lenigth and may cause combustible material
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at its other end to smoulder until it reaches ignition point. A metal door

heated by fite may ignite materials in contact with its other side.

| Uhfo’rtunafely, many accidental fires begin withoiut any visible flames and
iti confined spaces such as those existing between floor boards and the
ceiling of a toom below. They may go on smouldering for sometime before

- any sig‘ﬁ of themn is noticed. Then quite suddenly, the fire bursts out of its
| relatively small pockets of local heat and takes hold of a whole building in

a matter of mintites with such violence that no part of it can be saved.

A sinouldeting fire which never actually bursts into flames is a frequent
cause of death. The local oxygen is depleted, smoke and such gases as
catboti motioxide seep undetected into places where people are working,

eating or sleeping.

243  Radiation
Radiation is heat transfer by eléctromagnetic waves. During fire outbreak,
hot surfaces can radiate heat, igniting combustible materials distance away.
Objects in the n‘eighbo.urhood of a fire are exposed directly to the tadiant
heat from its flames dnd burning fuel. The nearer these are to fire, the
greater the intensity of the radiated heat reaching them and they become
heated to ignition point. This is what happens when clothes drying in front
" ofa ﬁreguafci ignite. Once a second fire starts close to the original one, the

- fites then radiate each other and speed up their rate of growth objects
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previously at a safe distance from the first fire are niot within range of the

. greater heat radiation. Radiant heat energy increases rapidly as the source

becomes hotter.
As a general rule, the Radiant Ebergy is directly (°F + 460 of the source).
2.5 Classes of Fire

As a means of indicating what extinguishers and extinguishing agents are

siiitdble, fires have been classified according to the principal burning

" material.

2.5.1 - Class 'A’ Fires
These are fites itivolving solid materials usually of organic nature in which
comibustuion notmally takes place with the formation of glowing embers;

wood, pdper, textiles etc. They are best extifiguished by the combustion

~ inhibition provided by heat absorbing effects of water - based liquids.

252  Class 'B' Fires

These are fires involving liquids or liquefiable solids, burning liquids oil,

ie. flammable and combustible liquids, fats, paint etc. They are most readily

extinguished by excluding air, inhibiting the release of combustible vapour

or flame, or by interrupting the combustion chain reaction.
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2.5.3  Class 'C' Fires

These are fites involving gases or liquified-petroleum gases. Eg. Methane,
Propane, Butahe etc. They can be extinguished by inhibiting the release of
combiistible vapour or flame provided by the carbon dioxide gas or dry

* powder.

2.54  Class 'D’' Fire
These are fires involving metals E.g. Magnesium, Sodium, titanium,
Zirconium etc. They can best be extinguished by the exclusion of oxygen

provided by metal powder, limestone.
It is pertinent to note that, use of wrong medium would cause explosion.

2.5.5  Fires Involving electrical Hazards

~ Fites involving electrical hazards do not constitute any specific class of
fite. This'is so becau§e any fire incident catised by electricity could fall
into any of the classes mentioned above. To extinguished fires involving
electrical hazards, the current supply must be cut off, and then any of the

extinguished methods ‘stated above could be used or suitably applied.

METHODS OF EXTINCTION

1.  Smothiering: Elimination of oxygen

* 2.. Coolihg:  Elimination or limitation of heat
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3. Statving: Removal of combustible materials.

2.6 Flaine and fire Spread
To tnderstand how fire spreads in a building, one must first consider how

flame spreads durin combustion. Flame is the burning gas, especially above -

- fire. the ability to escape a building fire depends on the rate of flame spread

along conbustible surfaces.

2.6.1  Vertical Spread
Flame spread in an upward directoion can be rapid, as convected away
from unbitrned materié‘l. As a consequence, flame spread along ceilings, is -

gene'ra‘Hy miore rapid than along floors.

Fire spread will depend, apart from the nature, amount and distribution of

~ the contents and the air supply, on the physical properties of the surrouridings

wall and ceiling surfaces.

I buildings, conduction, convection and radiation can cause a room to
become supet-heated once the air temperature is raised to the ignition point

of the bulk of the fuel in the room, flash over occurs. The fire will coritinue

to si)"r;"eacilﬁntil it is stopped by the removal or lack of fuel, or by the

iftetvention of the fighting operations. Any unprotected opening in a

- biilding will iricrease the flame spread and influence fire behaviotir.
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A building that is properly designed, constructed and maintaitied can aid
i containing fire outbreak. This containment is enthanced if the building

has additional fire protection installations such as automatic fire sprinklers.

2.7 Control of Fire

The major factors that determine the rate of burhing in a building
cottipartiiient of confiried area, are the fuel load and the veitillation. The
fuiel foad froi buildirig furnishing can vary from room to root and change
with time. It is therefore, difficult to predict ifa fire will be ventillation o
A fuel controlled. Consequently, fire resistance requirements for buildings
shotild be determined by assuming that the more destructive ventillation

controlled fire will occur.

271  Ventillatioh controlled
Where the fuel load is considerable and the ventillation poor, Eg.

basementrs, biiildings with small areas of fixed sealed glazing, theatres;

the rate or petiod of burhing can be prolonged as it will be controlled by

ventillation. When windows break, the fire will spread and the tate oif

buthing will increase.

2.7.2  Fuel Controlled
- Whete the fuel load is small and the ventilation sufficient. E,g, buildings
with very large window openings, the will be controlled by the surface area

of the fuel. Fuel controlled are of short duration and the the toom
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temperature is not excessively high due to infilteration of cooler outdoor
ait. In ulti-storey buildings with low ceilings, however, flames can sptead
fromi fioor to floor through exterior opening with high ceilings, flames would

be confined to the room.

273 Automatic Suppression
This involves:

4. Fite detection and Alarm warning

b.  Automatic Sprinkler System

c.  Halon System

d.  Foam system.

274 Manual Suppression
- This involves:

d.  Fitre detection and alarm warning

b.  Pottable fire extinguisher -

c.  Stand pipe fuel hoses

d.  Fire department personnel and equipment
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2.8 Types of Extinguishers

4 Exﬁﬁgi‘iishéi‘ Used Specially ori | Not Appropriate for
1. Water fyi)e | ' ' Claés A Class Band C
| and Electrician Types
2. Carbor Dioxide(CO,) Class B
3. = Foam | Class B Electrical Fire
. 4. Dry Chefrical ' Class B/C/D and )
Electrical Fire
5. Dry Sand ‘Electrica‘l Fire
6.  Brotnochlorodifluo | R
romethaﬁ_é (BCF) .
| 2.8.1 | Extinguishers and Action
. Figure
2.9  Huzards Associated With Fire
~ The hdzards associated with fire tay be considered in order of inpottatice
as: |
- a Pe”rsoﬁai
b.  Damage

c.  Expostte
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d.  Personal: This refers to the hazard to the occupants of the building.

b. ﬁa‘mage} This refers to the hazard associated with th stricture and

its contents.
¢ Exposure: This is hazard due to the spread of fire to other buildings
‘The hazards to the occupants of a building are due to the following factors:

1. Reduction of Oxygen

This is due to the consumption of oxygen by gases evolved by the fire,
patticuilarly carbon monoxide. And associated additional hazard is smoke
* which ‘resuﬁs from incomplete combustion. Staricases usable as means of
- escape and corridors giving access to them, where exposed to any particular
tisk, should Be protected by fire-resisting partitions and self-closing fire

resiSting doors.

Wherever possible, staircases should be ventilated to the open air in alll
storeys. The degree of hazards to occupants is influenced by the distance
between points of escape, size and number of exits and stairs, and the

existence or other wise of a sprinkler system.
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2. Increase in Temperature

Breathing is difficult above a temperature of 300°F ie. 100°C and since this
temperatute will be reached well in advance of the path of the fire, it is
essential that automatic alarms be provided; designed to operate at given

temperatures say 120° - 158°F. ie. 50° - 70°C.

3. Spread of Flame
' the risk here is of burning by physical contact with flame itself. This has
led to loss of lives and caused deformities of various kinds to many victiins

of fire.

This hdzatd could be minimised by enclosing escape routes with non-

combustible materials, or materials of low flame spread.
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CHAPTER THREE

3.0 Components of the fire Service |

The fire service is a national service which is responsible for security and
welfare Of the citizens. It is concerned with the general safely of the members
6f the “pu'blic.i Due to their obligation to the public,\ the fire service operates

on comirion standards and methods.

3.1 Structure in Fire Service
The classification of firemen rank structure is based on qualification and

experience. It is similar to that of armed forces.

The organisational rank-structure is broadly divided into three (3) different
cadres and staff rank. ‘

Fug
Py

3.1.1  Fireman Cadre

4.  Assistant Fireman (Junior Fireman)

'b.  Firemat

. - -c.  Senior Fireman

"ci}’ " Leading Fireman

3.1.2  Station Officer Cadre
d.  Sub-Officer

b, Station Officer
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c. Senior Station Officer

d. Assistant Divisional Officer

- 3.1.3 - Supervisor Officer Cadre
a.  Divisional Officer
b.  Senior Divisiorial Officer
c.  Principal Divisional Officer
d.  Assistatit Chief fire Office
e.  Deputy Chief Fire Officer

. . Assistant Director of Fire
g.  Deputy Director of fire
h.  Director of Fire

STAFF RANK

a. Commandant
b.  Deputy Commandant
c.  Sub Officers.

. 3.2 Entry Qualifications
'3.2.1  Fireimai Cadre
Ca ASSiéfé.nt fireman - By direct entry of students with full primary

schoolleaving certificate.

b.  Fitethdn - Minimum of three years Secondary School Education.
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Through traihing courses and examination, they are promoted to higher

ranks depeniding on how successful they are.

3.2.2  Station Officer Cadre

a.  Station Officer - By direct entry of candidates Wlth higher School
Certificates (H.Sc.)

b.  Senior Officer - By direct entry of candiddtes with degree from
recognised University or any institution of higher learning in a

televant fire service subject or course

3.3 Types of Training
The learning programme is for categories of specific ranks ranging from

the Firetnan cade, station officer cadre to supervision officer's cadee.

Some of the trainiﬁg provided by the Fire Service for various categories of
staff include:
1. | Iire-efﬁpIOyment Training

iiduictioti Training

Ot - thie - Job Trdining |

2
3

4 1h - Setvice Training
5. Refreshert Training
6

Re-training.
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3.3.1 Pre-Employment Trainfng

This training mainly serves as an introductory training prior to the main

fireman's training. This type of training is fot trainees who have a low
educational qualification. The minimum duration for this type of training
is twelve weeks. Aftet successful completion of training, the trainees can

thieri be dccepted into the fire service training proper.

3.3.2  Induction Training

This type of training is further sub-divided into two categories:

. The fitst type provides the individual with a broad knowledge and familiarity

with the fire service. It involves various forms of drills and fitness tests as

4 prepatatoty to the fite service occupation.

The second categoty dcquaints the individual with the general duties and

functions of the fire service such as basic training of recruits. The duration

of this type of training varies from country to country, this is because of the

peculiarity of ieeded manpower to give the instructions and the standard

* equipmetit used in doing this. But on the average, it is basically twelve to

twenty (12 -"20) weeks.

3.3.3  On - The - Job Training

- This type of training is given on the site where the individual has to work

(ie. station fid station ground). It has the advantage of being given without

leaving th estation.
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- the typical on - the - job training si that provided bystation officer of sub-
officer to pe’r’é‘oﬁ comprising his watch. The major feature of this type of
t"réi“nihg is that it is given at the place of work. It is k nown to be most
effective type of training especially for work which have mechanical

feattires.

3.3.4  In-Service Training

This type of training for the membes of the fire service may be distinguished
| from theit pre-entry preparation by reference to two tests:
i.  The tifn'e at which the training is given

ii.  Nature or content of the instruction.

Neithet of the test s is precise or capable of being applied in'a wholly,
objective iniafinet. This type of training is imparted by informal guidance
 ofithe job. The instruction is regdrded as being ﬁecessary for entry into the

. fite service profession which cait also be regatded as part of the pre-entry

] pféi)ﬁfﬁti()ﬁ; ‘Hete, the basic knowledge imparted on them is that required
to petfect the skills fieed in the fire service. The broad subjects remain the
satne, and it is theant to prepare the sound qualiﬁed metnbers of the service
to enable thein perform various tasks assigned to them and to meet new

respotisibilities.
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335 Refresher Training

~ The Refresher training is a type of training received by firemen it a speciality

field. An example of this type of training is that which is received by a
group of qualified Fire Protection Officers gathered together to learn a new

inethod medns of escape, say in high rise buildings etc.

The main aitn of this type of training is to acquaint th eofficer with newly

developed methods atid materials if instruction as well as provide a

- professional stimulus of great value. This includes the use of Breathing

Appatatiis fot various adverse conditions. E.g. eprsufé of toxic elements,
hieat, smoke; humidity etc. It also involves the use of various detecting
tnearis like the observation or control to view the fire grounds through the
battery of electronic aids; the new methods of rediicihg smoke spread in
fire by pressurising the staircase; the use of drenchers to protect windows

in building etc.

“3.3.6  Retraining

The tetraining course is an instructional course designed to prepare an

individiial fot anew assignment of duty. Retraining is distihguished from
Refesher ttaining in that the formeria supplementary instruction related to
the old speciality of the individual, while the latter is instruction undertakes

this type of training, his old speciality is taken into consideration.

Both Refreshers training and Retraining are speciality courses which
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embrace advanced courses, each lasting for a duration of about three months.

The under mentioned courses are among the courses classified under the
above mentioned type of training;
i.  Arson detection /
ii.  Officership “
iii.  Fire fighting training
iv.  Instructor Training
v.  Fire Dépa‘rtment Administration
vi.  Fire Prevention
vii. Opetational Commanders Course
~viii. Seniotr Command Course

ix.  Public Address etc.

" 3.4 Fire Prevention
Fire p"rﬁéniidﬁ has become an increasingly impoitant adjutict to fire
fighting. The khowledge of how to prevent fire has beeri accumiilated
-steadily; most progressi’\;e stations have programmes for teaching th epublic

liow to observe the main precautions against the start or spread of fire.

The modein fire department engages extensively in fire prevention through
lectutes, demonstrations and inspection. Most of the fires in homes are
caused by carelessness and can be avoided by exercising caution and good

 judgeitient. This particularly applies to smoking, the handling of matches,
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and the use of electrical appliances. Through inspection of property and
enforcement of fire-prevention regulations, it seeks to eliminate or minimise

hazards.

The ptactice of i‘naking home inspections dates back to the 20th century. In
theit inspectibﬁs, firemen frequently detect faulty electrical wiring,
‘aiccumulation.of flammable materials or lack of adequate fire escpapes.
Cortections of these and similar hazards under a systema‘tic programine

reduces th number of fires and fire losses in a community.

It is peitinent at this stage to stress that an average human should have the
kitowledge of elementary principles of fire prevention and action to be

{aketi ifi case of an outbreak of fire.

The National fire prevention department has not been developed enough to

meet up with the enormous social, commercial, technical and industrial

‘advarnces the country is undergoing. if caution is not taken early enough,

the losses will keep on increasing.

 Firstly, the Fire Safety Acts and Regulatioris shiould be eriforced ini otder to

give fire service 4 serious considetation. This will give fire service a duty

to make efficient atrangements to give pieces of advice in respect of

buildings and and othet ptoperties as to fire prevetion, restriction and means

of escape in case of fire outbreak.
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* The fite safety dct is to embrace fire safety in certain premises as:
- Factories

2 ’Oﬁicés :

Shops _ r

- Residefitial

- Institutions

- Recredtional Areas

- Areas tised for storage of highly flammable - substances e.g. Petrol

From preceding chapters, it is clear that once fire starts, it creates its own
dividing force, it is important thus, that fires should not be allowed to start.
The three basic vital precautions that need to be observed are:

- Stubbitig otit of cigérette ends

- - Use of fireguards

- Disconnection of electrical equipment after use.

To elimnate possible outbreak of fires, therefore, the following points should

be aciheré‘ci to: |

1. Good house-keeping in the sense of general tidiness is an essential
safeguard against the dangers of fire outbreak. Regular sweepmg

ahd dlsi)osal of combustible rubbish.

2. The safekéeping of combustible wastes awaiting disposal: Office
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records, old stationeries, waste papers and other materials should
not be stored in corridors, under staircases, or any where from which

fite cotild spread rapidly or interfere with escape routes.

Periodical inspection of all accommodation with a view to clearing

ot stitplus combustible materials. This applies to carton, crates etc.

Lighted match stick should not be dropped in waste paper basket.
Metal bins are safer than cane or cardboard waste paper baskets.
Ash-ttays are the best place for cigarette ends ie. non-ombustible

types.

Candle sticks should not be lit or placed on the window where curtain
hangs and the candle dhould be protcted at the base. This also applies

to mosquito coils.

Lids tritist be kept on flanimable liquids and stored away from liquid.
Care must be taken when refilling. Never use petroleum spirit based

cleaners indoors.

Stoves dnd lamps using paraffin or kerosine should be examined

petiodicaily and placed far from other combustible materials and

placed it position whete accidental knocking over could be avoided.

Never refill when the container is hot.
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10.

11'-

Cooking gaé (Butane) should be kept in a ventilated place and should
be shut off when not in use. Defective cylinders should be kept to

the dealers for replacement.

Ovetloading of electrical supply circuits by the use of multiple
adaptors could lead to fire. The ideal thing is one appliance one
socket. Electtical appliances should be isolated from power supply
wheti hot in use. Combustible materials should bot be hng near

electric bulbs.

Bush butnets, agriculturalists inclusive, should ensure that fires dre
put out leaving the scene. In areas, where F ire Service Stations can

be redched, burners should alert the brigade on their proposed action

* and their location so that the fite brigade will go ahead with the fire

~ inspection.

In addition to these, there is th eneed for fire safety act covering all aspects

stich as Residential, Commercial, Industrail, Iristitution premises etc.

There aiéo, is the need to have ati effective code of practice regarding

etection, re-erectioh, alteration etc. of any premises to be included in the

fire safety act. This is to provide for the complexity in modern industrial

development.
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- 3.5 Fire Fighting
Thie scienice of fire figthing dates back to early Rotman times. Hand operated
'pur“npsy iwere fitst developed in Egypt during second century B.C. A crude
 leathier hoe was devised in Holland during the 1600's. The first fire engine,
with treadle - ‘op'erated. pumps, went into service in England about 1725.
Stearn-operated pumpers pulled by horses became common in Europe in
1850's. They wete largely teplaced by gasoline - powered pumpers in the
eariy i900‘s. Since then, fire protection or fighting has been steadily
.rif"n‘p'rove’hd through the use of more poweful triicks, better pumps, heavier
hosés, highier water pressures, power ladders, rescue equipment, radio

cotimunication etc.

- The tesponse of a well trained fire service to an alarm of fire and the

techniques of ﬁghting a fire vary little the world oﬁer. Upon receiving an
alariti; a depattment goes intro rapidly. The firemen board their assigned
appatatus. In the professional service rule, it is considered normal for the
éppafat‘us to leave the station within 30 to 45 - seconds after an alarm has

beeti teceived.

Oti his way td the fire, the officet i command reviews his knowledge of th
getieral location and the expected hazards. He takes into cognisance:
Titmie of th eday, which indicates whether people are at work or at home and

thiis the extent of possible hazards to life; Traffic conditions ori streets
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{eadinig to the site, which can affect response time and thus burning time of
the fire before extinguishing - activities can begifi; Availability and
adequacuy of water supply in the area; General conétruction of buildings in
“the dtea, which indicates whether fire is likely to spread duickly or slowly;
ahd the fiumber of men and the amount and condition of the equipment

utider his command.

The standatd plan of action is:

1. Find the precise location of the fire.

Resciie iy endangered occupants of the building,
Confine thie fire to the area it controls.

Attack and extinguish the flames.

M oW

5. Search ot ani extinguish all hidden flame before declating the fire

out.

The chief officer in command first determines whether any lives ate
endatigered. If so, he orders resctie work to begins. It rescue is necessary
“at elevated floors, the truck company will immediately raise their aerial

| laddets and elevation platforms.

'3.5.1  Fire Fighting Equipment
The iajor pieces of equipments used by the Fire Services are: the puihpet;
ladder trick; water-tank truck; ambulance; rescue truck and savage ttick.

Fite service departments in large cities often have special equipment stich
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as shorkels (a combination of rescue and hose towers), airport crash trucks,

light triicks, fite boats and helicopters.

e 3.5.1.1 Pumpers

Biiftipers have powerful motor-driven pumps capable of purnping 1, 900 -

6000 littes or more of water per minute. Pumpers are often called Fire

 Engittes.

3.5.1.2 Ladder Trucks
Laddet truck catry a power - operated extension ladder that can be raised

19 - 30 inetres ot miore, and can be turned and tilted in any direction. Portable

* adders, extiriguisher, life nets, axes Breathing Apparatus, rope, floodlights

arid clean-up equipment are also contained in this truck.

3.5.1.3 ~ Water Tank/Truck

Tankets catry up to 36, 000 litres of water and have ladders, hoses and

othet fire-fighting equipment.

3.5.14  Ambulance

Aﬁibﬁiaﬁcesﬁi'e used to provide emergency cate and transportation to

hospitals, both for th egeneral public and for fire fighters themselves.

'3.5.1.5 Rescue Tricks

S ',Rescue triicks catry tools needed for extricating victims from wreckage in
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daiﬁaged building or from severely damaged automobiles.

3.5.1.6  Savage Trucks
These vehicles carry shovels, mops, squeeges, brooins and sandust for

cleaniiig along large water proof covers for protecting important items in a

 building from damages due to water, while fire is being extinguished.

These are miatioeuvrable towers motinted on heavy truncks, with a nasket -

- like plafforiﬁ' that can be raised to 26 mettes. They are used both as hose

platformi and as means of rescue from upper floors of buildings.

3.5.1.8 = Crash Trucks
Crdsh trucks dte used in airports to fight fires and handle accidents that

involve aircrafts

' Fite boats are used in fighting fires along rivers and in harbour areas. Fire

boats catty several hozzles, each capable of delivetitig up to 9, 500 litres of
water per in inute. the water is drawn from th river or harbour through

puirips ofi the fireboat.

Helicopters ate used in temote areas to carry water to the scene of a fire. Iri
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lage cities, helicopters are sometimes used to enable officers to view a fire
ificidence from air, in order to evaluate th ebest means of fighting the fire.

They are also used for tescueing people trapped by fire.

3.6 Apparatus and Response

Appara’tﬁs pléys a major part in the effective response to any occurence of
fire hazards. The need for possession of certain type of apparatus in case of
fire incidence cariot be over emphasized. Before any response is made, the
has to be the detection of fire. - This fire detection depends on the local

environment; with regard to the instrument used to enhance such detection.

The apparatis mainly used for any response to fire occurence, be it fitst
" aid o fire brigade response are:

4.  Manually Operated Appliances

b. Mechniéally Operated Appliances

Matitially Operated Apl')lia‘nces include Red-Barrelled Extinguisher, hose
~ etc. which mainly use the following fighting media:

i,  water

il. Carbonrdioxide

il Foam

iv.  Dry Chieftiical |

V. Dty Sand

¥i.  Bromochloro Difluoromethane (BCF)
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Mechanically Operated appliances include

i.  Ladder; which consists of Aerial or Ground ladders platform
ii.  Fire engine

iti.  Pumpet

iv.  Truck

v.  Ambularce etc.

Respoftise ‘is made with any of the above mention apparatus, when fire is
detected. The first aid response is mainly effective for small fires only.
This fitst tesponse could be either made single-handedly or assisted by a
group of people. Red-barrelled - extinguishers; Carbon dioxide, foam

extingitishers etc. are the major apparatus iised for this type of response.

The Fire Brigade respond to large scale fire either when summoned through

" the telephone ot from petsonal detection from their observatory response

is made. The tresponse and plan of an attack by any department depend

largely upor the local capabilities.

- The followitig considerations are always taken irto account before

anyresponse is made or before assigning any apparatus for response. These

are:

1 ' Estimated fiumber of people occupyinig the building is taken itito
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coghisance.
2. The patt of the building where the greater number of people occupy.
3. The structural materials with which the building is constructed.

4. . The distance of the building or group of buildings from the street

access in order to facilitate the stretch tequired of hose line.

Ftoin the above considerations, it is pertinent that from plan of attack,
adequate numbet of tesponse elements such as: Engine companies, Truck

compaty and Ladder companies (Aerial or Ground) must be sent.

 3.61  Fire Hydrant

Adequiate watert flow in Gallons per minute (gpin) fo fire hydrants is required
to ptovide sufficient water pressure in Pounds per Square Metre (PSCM) is
needed to enable hose streams reach every part of each building to be
. protected. The lowest hose or pumper connection should be at least 38cm

| above ground level, to allow for clearance to operate hydrant wrenches.

3.6.1.1 Fire Hydrant Placenient
Fire hyélrant should be-located 3 metres from the street or drive way access
to allow tapid connection of fite apparatus suction hose line. Furthertriote,

to avoid damage t or from vehicular traffic, hydrants should not be located
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too close to the street or drive way.

It is advisable that where hydrants are located at street intetsection, or at
thidpoirit aldng streets where the distance between inersection exceeds
1291, the need for long fire hose lines will cause delay and will require

high water pressure from fire apparatus pumps.

It is riot advisable to place hydrants within 16m from building, miles the

cofistriiction is fire-resistant or that the wall is mansory wall without

bpenings. For remote site location, it id noteworthy that, hydrants shall not

be placed further than 100m from the building.

3.7 Rescie
A distinctioti may be made between rescue and escape. Escape could be

defiried as uhaided egress from a building via an accepted escape route.

- While Rescue could be defined as aided egress for a person who could

. otherwise be uhable to escape from the building.

It cases where escape routes are not provided, techniques such as the use
of conveniently placed drainpipes or a ropeu made of bed-sheets knotted
together, could be considered as rescue, especially, if such escape was carried
out undet the direction, or with the help of police or some other responsible

otgahisation. The majority of rescue is from dwellings, the rest being from

" highly populated buildings such as hotels, factories, hospitals and shops.
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Rescuie work caii be divided into two broad-categories:
i, Resciie by Ordinary means

ii.  Rescue by Fire Service Equipment.

3.7.1  Rescue by Ordinary means

Normal escape routes could be blocked by smoke making the movement of
unprotected people impossible, hence, only fire service personnel using
breathing aﬁpa’r‘atus might be able to teach trapped people and lead them to
safety of th eopen air or some other part of the building where refuge could

be takei. In buildings which have an acceptable degree of compartmentation

. with respect to the severity of the fire, it might be safer for people to stay in

their hotal location within th ebuilding than to more aboiit. With less

moveinent of people, there would also be less likelihood of panic.

~ It is important, therefore, that the fire officet has a good knowledge o fthe

buildinig, or has sufficient time to survey it enabling him to make the safest

apptoach to the trapped b‘eople.

.3.7.2  Rescue By Firé Service Equipmetit

One of the main features of rescue os the use of ladders or other device for

gdining ditect external horizontal access to people who are trapped.

If vehiicular dccess to a f)uildingv is limited, firemen may need to use book
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laddets to ascend the face of the building to effect rescue by lowering people
iti suitable attachments by lines to ground. The mechanically operated
piﬁtfdrms ustally have a maximum vertical extension of 26m. Gteat
difficulties could be experienced in buildings taller than 30m if adequate
and propeily maintained escape routes are not provided. Fortunately though,
fire cafi be resticted to a small volumen of a building for a defined period of

. time.

3.7.3  Réscue Techniques

The primaty operation on the Fire Brigade's arrival at a building fire location,
| is the pitching of laddefs at those windows where péople can be seen, before
they patic and dttempt to jump to safety. At the same time, attempts must
Be tiade to reach the site of the fire so that water or somie othet extinguishers
stiitable, can be used to confine the fire. After this is done, the building
) ﬁ‘nist be searched inside and outside by the fire oﬁicers. If the building is
large, lives may be lost due to the rapid spread of smoke and the
cottipatatively long time tequired to search the whole building. Thus, in
highly pop‘u‘lé'ted buildings, it will be essentially beneficial to the officet in
.‘cilarge if someotie fam‘iiiary with the building and its personnel is available
aiid can help in locating missing persons, But this is not Co"mpl’efely‘

misleading and could prove fatal to the brigade officers entering the building.

' The search technique of a fireman wearing breathing apparatus in sthoke

filled foom depends mainly on his sense of touch, although he might be
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able to locate people listening to sounds of breathirig or groans from injured

_ persotis.

The basic method for searching a room is: |
- Frotn the door way, go round the perimeter of the room, giving special
attention to areds at other doors and windows until you arrive back

at the entrance door.

- Make diagonal sweeps accross th efloor. Special care should be

taken in searching around any obstacles. E.g. behind: settees and

tihdertieath beds.

i Breéfhiﬁg apparatus is not immediately available dny seatch in‘siﬁ‘oke—

= filled room will, if possible, be carried out at floor level. All parts of a

- bitilding, especially those directly affected by smoke abnd heat, should be
~ thotoughly searched.

" The officet irl chatge at the fire location has the authority to decide whethet

ot iot it is reasonable to send fiterrieh intoa building which is alight. Many
factors dffect this decis‘ion, but before firemen are sent in, it should be
know that petsoiis or victims are likely to be ini te building, and that smioke
 atid heat cotiditions are not too severe to be traversed; and that the biiilding

will cotititiue to stand for a reasonable length of time.
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When fire occurs during hours of darkness, it is important to supply lighting

to all exposed faces of the building. This does not only aid rescue work but

it also help to calm trapped peope as they will be aware of the fact that

some attempt is being made to rescue them.

Bot the rescue and fire fighting are usually aided by ventilating the building

to enable some o fthe entrapped smoke to be cleated. Ventilation is

“cotiimnioly achieved by opening windows. In modern buildings however,

automatic veritilation systems are used, or specially designed window tinits
cah be opened bu firemen at the appropriate time. The optimum time for

thie fire ventilation to take place is very difficult to define, but ifit is attempted

atthe wrong time, the intensity of the fire could be be increased greatly.

 37.3.1  Problem of Access

Moderr biiilding complexes, have open space around them which is dsigned
to accommodate fire apparatus. Buildings constructed withouit considering
fire brigade access (these form the majority of the existing buildings), present

many problems. In some locations, there is only a niarrow spdce, say im,

"Bet'Ween builditigs and this may be the only access to the back of the builditig.

Other buildings, escpecially large blocks, may have 1o rear access at all.

these "t?ypEShb’f buildings lenghten the time required to effect rescue. Slopy

grotitid may take it impossible to tise turntable ladder even for builditips

| ,of inoderaté height say 3m, as only a few degrees of angular adjustment of
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the ladder may not be sufficient at lesser heights.

Iti the coriimori types of pattern mentioned above, the use of hook ladders
may be th eonly operationable techniques for rescue and this would be

inuch slower than direct access.

Atiorg the othier problems of rescue are those involving aged of infirm
people, who requite special consideration and those irivolving large numbers

of people in such places as smoke-filled, enclosed slopping walls.

3.7.3.2 Building Design
Some of the recent developments in building design have created potentially
difficult situations for rscue operations. In large, single-storey buildings,

- afi almost complete lack of fire compartmentation and large building

- Voluines give tise to coriditions which could lead to a rapid spread of fire.

- Siich designis ate becoming in especially new factories. The high bay

wateliotise present a number of fire-fighting difficulties; fortunately, such,
- such buildings contain few, if any, people due to their storage operations
being ﬁillyv automated. - The tisks in these warehouses are due to stacked
- goods and the very large size of the building. The closeness o fthe goods
eficourage fite development and a large quantity of stored goods may give

afi excellent souirce of fuel.

Muilti-storey biiildings also present some probleins, of which the staircase
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is one. Here, rd‘oors are often left open for éonvenience, but in the event of
fire, this allows smoke to travel to otherwise unaffected floors via the
staitrcase. During this time, the staircase could become wholly or pattially
smoke-filled. | The staircase being the normal entry route for the occupants
of the building, much time could be lost in struggling through the smoke.
Atiother problem in certain tyopes of multi-storey buildings, is the possibility
of progressive collapse. Collapse could be initiated by the weakening of
the striicture, near the fire source, which may then defect grossly causing

adjacent structural meinbers to be over stressed to the point of collapse.

Urban renewal has created a large number of town centre redevelopments

‘tafiging in complexity from groups of ten, or 50, stops within an integral |

pedestriati way, hotels, office blocks etc. Allthese redeveloptents present

- theit own probleins of .access, tescue, escape; but ohie major fact which

catiiot be ovetemphasized, thus, each design must be assessed with this iri
itiind ahd apptoptiate smoke control techniques employed. Shopping walls

may presetit other problems such as those of rapid fire spread from shop to

shop depending upon the the hature of goods fot sale. Mary people products

~ fiidy prove to be particularly dangerous as their redction, at elevated

tetiiperatures, to extinguishers (especially water) is tinpredictable.
A contitiuous assessment of tisk tolife must be made in all types fo building,

but especially in those whete alterations and adjustments to the layout of

the building are made frequently. Those buildings which house high hazard
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ptocess, should be constructed in such a way that the building and the
processes ate compatible and suitable with adequate protection for adjacent

people and biiildings.

3.8 Escuape Routes

The prifiaty futiction of any escape route in a building is that it should
allow hormal people to escape from that building after the outbreak of fire
afid reach a place of safety by their own unaided efforts and without being

lpl'a’ced at hazard whilst doing s0.

The otily sotifid basis for designing means of escape from a fire is to attempt

to locate thie positions of all possible sources of out break of fire and to

- predict the cotirses which might be followed by a fire as it developed at any

of thiese sotirtes or, were particularly, to predict the routes which smoke or
hot gases would be likely to take as it is possible to design to design and

protect escape routes with some certainty that they will be safe.

The cieéi’gﬁ*o‘f escape routes for people who suffer from some physical or
inental deficiency or people in hospital requires special considétation and

the désigied escape space will be greater than in more normal occupanccies.

" The terin, pldces of safety, is capable of interpretation in a number of ways
Tiiev'd‘efﬁﬁi‘tion that it should be a ground level, unenclosed space sufficiently

fir away froth the building to ensure that escapes are not exposed to any
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dariger, and that it should be big enough to accommodate all the occupaits
of the building was acceptable until high density, multipstorey buildings
‘were constructed, it is now acceptable that it is inpracticable to evacuate
‘coniplgtel-y buildings which house thousands of people because of th etime
tequired, and a better solution is to provide a place of safety within the
building; a refiige, such protected ateas of the buildinés are constructed so

that they ate free of smoke and fire.

They tiiay be a section of any, or all, floors in the buildings or they mat be
besititated in ddjacent buildings each area is a fire compartment having a
construction of a specific fire 'r’esistance, the actual period depending on th
occupancy hazard if the building has a high fire risk it would be p0ssiblé
for the tefuge to have a filtered air supply and its own electrical supply for

]igh‘tihg.

'3.8.2  Requirements -

Whien designing escape routes or assessinig their efficacy, the following list

of requiretitenits should be kept it mind. |

i. A sufficient number of exits of adequate capadcity properly located
with conivinient access.

2. Protection of exits against fire arid stioke durin gthe length of time I
hay be it tise.

i 3 | Alterniative exit(s) fot use in case one exit is blocked by fire.

4. ' Sub division of areas to provide places of refuge.
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10.

Adequate lighting of exits and path to exit.

Ditection sighs indicating path to exit.

Protection of equipment and areas of usual hazard which may
otherwise e‘ndaﬁger people using escape routes.

Exit drill procedure to assute orderly exit (where possible)

Cotitrol of psychological factors condusive to panic.

Control of interior finish and contents of buildings to prevent fast

spreading fire.

'3.8.2  Principles of Desigh

Iti most buildings other than one and two-storey dwellings the provision of

afi escdpe route is necessary. An escape route is normally considered to

have three taiti parts;

1. The hotizontal path, which may be upper floor, to a protected stair
case (or its protected lobby), or to open air, i.e. exit access.

2. Theveitical path (usually the stair case, but may be the elevator) ie.
intermedidte part of the exit, and
The ﬁo'riz‘o‘ntal path from the escape stair case or elevator to the final

exit and the open air, or a place of refuse i.e. exit discharge.

3.83  Travel Distance |
The liorizontdl path in th efirst part of the route has alength limit depending

tip ofi occupancy and the presence or absence of an automatic sprinkler
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system. The greater the hazard presented by the combustible contents of
the space th shorter the distance allowed, but the installation of sprinklers,
which are thought to give additional protection to escapes, will enable longer

travle paths fo be accepted.

" The tabi‘e below (table 4.1) gives some example of travel distance

Travel distance in metres

3

Building Type

(Occupancy) without sprinkler § with sprinkler
¥ Places of assembly 45 | »60

*  Schools 60
o Hotéls, apartmcnts | 45
* PVSth‘s (mercantile) 45

*- Industrial premises

~ (except high hazard) 45
*  Industrial premise
(high hazard)

. Offices

tis ifportant that the travel path is clearly marked and is kept unobstructed
at all titnes. In most cases the measurements of travel distance is from the
doot of the tootit being considered in low hazard occupancies siich as offices,

- ot from farthest occupied point in certain factory, office, and shop
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occupancies.

3.84  Exit Width

Onice the lirie of escape has been defined the exit widths have to be
calcu_latéd. ‘This requires an estimate of the numbers of people likely to be
invdlvéd.’ In building types such as cinemas, theatres, and some educational
eétablishments the maximum number of people carinot be predicted with
_ maximumni acctitacy, other occupancy require estimates to be made. Table
4.2 gives some typical examples of maximum numbers of people, based on

floor areas the buildings.

TABLE 4.2
Occupancy w — e Load Féc.t(()rsww “

Area per person in M?

*  Assembly (no fixed seating)

0.65
. *  Assembly (standing space) 0.28
* - Offices 929

*  Dormitories -

1115

279

*  Kitchens

' Ware houses 9.29

This table gives the allowable area per person, the number of people being

sitply calculated by dividing the building area by occupancy.
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Th‘e V‘riijrn‘i‘bér‘of people who could be involved in escape is translated into
exit widths Which would accommo"deite them safely. the width of an exitis
calculated on th ebasis that the total occupant capacity of a room, or storey,
should also be able to discharge through the exit in two and half (2'/)
minutes when the rate of discharged is 40 persons per mintite per 530mm

of width of exit. Stair cases widths ate estimated on a similar basis.

Iti general ho clear way, travel path, corridor, or stair cas.e should reduce in
width dlofig the excapé route. In fact, if two streams of people are likely to
g c‘oﬁ“Vefge it shoul become progressively wider. Care should be taken with
do‘d‘r desigii especially in long corridors, as the frame of each sidé of an
openiiig and the thickness of th edoor (or two doors, often, in a cofridor)
couici sigtificantly reduce the width of the ’es’cape route. Throughout the
length of a cotridor s;ﬁoke-stop and/or fire check doots should be arranged

so that the maximum unbroken léngth of 4 corridor does not exceed 61m.

~ The ci‘eSigﬂ filhiction of doot may be divided into thtee broad categories.
4. Amenity;

"b. Seciirity;

c Fitre Safety.

For 4 simoke stop or fire check door to perfotin its function effectively it
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niust be closed at all ties, except when people are passing during the
hottmal tise of the building doors which perform no apparently useful

putpose, such as the privacy, comfort, of seciirity, are commonly found

- wedged open.

- 1 is af ddvaritage, therefore, to design fire safety doots as multifunction

EEE |

doots so that 4 reasonable chance exist of their being kei:)t closed. It is
'u_na’v*oidébie for doors to be designed for fire safety alone becaue of their
rgquiréd location, it is an advantage to incorporate effective self-closing ot
door telease mechanicsm so that they may be kept normally but will close

atitomatically in a emergency.

' Rattips are better than steps to overcome small changes in level as it is very

easy to trip on single steps. The capacity of stair case is based on the total
dischatge of people from either one or two floots and, in some cases,
afraction of the ﬁUmber.of people on upper floors (if the occupancy exceeds
that of lower floors) is added for calculation of stair case width. A limit of
16 staits case in one flight is normally accepted and flights should be

Qéparaféd by landings whose length is not less than th ewidth of the stair

~ case. Staircdses must also change direction after th eflights or at each

landing,

* Atedch coiitiéctifig floot level, doots, screens and pethaps mechdhiCai plant
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ritist be provided to stop smoke and fire from spreading into the stair case.

Most escape stair case terminate at the external wall of a building at grouind

{evel so that safety is achieved on passing throtigh exit doors. In soime

occupancies, however, especially where escape stairs are in normal use,

the staircase may teriminate in a central position on the ground floor (e.g. in
a department store) Here it is best to site exit doors within sight of the foot

of the staifcdse so that little time is lost by escapes WOﬁdériﬁ‘g which way

to go. Stair case may continue past the ground floor and into basements.

- This could be dangetous and special signs should be installed indicatirig

the exit. Propet adn adequate illumination of steps is essential throughout

the length of the escape route.

387  Composition

To be effective, afi escape toute need only to be capable of maintaining a

stiioke free atmosphere for the time require for escapes to reach a place of

safety. The traditional use of corridots and staircases is perhaps based on

the protiise that people will tend o use a familiar route for escape, preferably |

thie rotite used for entry into the building.

~ 1h addition th eroute may be used by fire brigade persontiel to reach the

seat of the fire. This, arid the fact that a building should not collapse rapidly,
tesults iti es’bap‘e routes whose enclosing structure has a fire resistance not

less thdn that required for the adjacent occupancies. Inaddition the sutface

. migtetials used in escape routes must have allow flame spread propetty.
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388 Maintenance

The most cothinon defect in escape routes in keeping of objects (goods,
rubish, etc) in the cortidors or the stairs were the escape is not normally
used. Exit doots have been found locked up, barred, or with goods piled
againist themn, and in a few instances stairs have been temoved on the far
side of exit access doors. These defects, and many othérs, couild be avoided

if building maintenance staff and building managers become mote fire and

- safety conscious.

B 3.8.9  Fire Dwill

Fiﬁéllly, no putpose is served by having escape routes in a building if its
occupants do h“ot know where these are and which should be used. Fire
escape drills are useful, but can only be carried out with an essenﬁally
'‘captive” occupancy (e.g. educatiotial establishmient are factories). fire
escape drills in occuparcies of a transient character (e.g. hotels and hospitals)
atid triore difficult to arrange but permanent staff should be trained to help

thi etetiiporaty occupants.
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CHAPTER FOUR
4.0 Data Collection

4.1 Fire Statistics

The need for a greater understanding among Nigerians of the principles of
fire ptotection in buildings of any kind, have long been sought. Since the
last decade up to date, 'the rate of fire occurence in both public and private
bﬁiidings in the country has been a subject of concern to many Nigerians.
A humbet of fire occurences are subjected to be the handiwork of atsonists
intent on covering up fraud. Others occur as a result of reckless use of

flatntable substaices in homes and offices.

 The ldte 70's and early 80's witnessed incessant fire outbreaks across the
country. This trend gradually spilled into the 90's. Virtually every state of
the federation has recorded at least one major fir disaster or another with

considetable loss og properties and human lives in the process over time.

Ih 1980, for instance, an estimated N142 million worth of properties was
destroyed by fire in Anambra State, while in 1981; Lagos State experieticed
‘4 thajor ‘disé‘ste‘r, whien about 80 lives were reported lost in various fire
incidents. In 1986, about 914 people were untimely despatchied to the great
beyond in vatious fire incidents throughout the country. The following

yeat, 1987, over 379 lives wete reported lost and properties estimated at

73



about N164 million were gulped in about 4, 381 fire mishaps. In 1988, 499
.‘ people were feported to have died and properties valued at N141 million
Wwete ﬂésiréyéd ifi a total of 3, 003 fire incidents. In 1989, the figures rose

- cofisiderably Wheh about 17 peole died and properties worth N388 millior
were tineXpeciédly reridered worthless in 2, 405 fire outbraks in about 15

Stites of the federation.

As if to bring the tale of fire woes nearer to the corridors of powet, since
1980, thete has been ari unprecedented increase of fire outbreaks with public
~ servarits intent on covering up fraud; In September 1980, the then
headquarters of the Federal Ministty of Education on Moloney Street, Lagos
was gutted by fire; and in 1982, the Cocoa House Ibadan, undisputai)ly, the
tallets building in Oyo State had its own share of ﬁre baptism. In the same
year also, the Accounts Department of the Federal Capital DEvelopment
Aiithotity (FCDA), Abuja was set on fire; then in January 24, 1983, the

Nigerian External Telecommunications Headquarters (NECOM House), a

y R 32-stotey edifice dotting the landscape of Marina Lagos, dubbed the 'Tallest

bilding' iti West Africa then, met its Waterloo in a fite incident that would
cotripel thie Federal Government to cough out fiiore than N200 million in

- tax payers money for its refurbishment.
Diiring thie students tlots in May 1989, two public builsings at Tkorodu

| road aid Orile igamn{l housing the Internal Revenue Offices of the Federal

Governitietit were completely devastated by the fire. Government |
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propadanda blamed irate mob for the destruction, but speculatins had it
than an insider migh have taken advantage of the riot to set the two buildings
on fire to cover up a day prior to the now infamous April 22 abortive coup,
the Naﬁbnai Electric Power Authority (NEPA) headquarters annexe located
along Awolowo road, South-West Ikoyi, depicting a touch of architectural

ctaftmianshi was eet on fire in circumstances suspected to be sabotage.

‘Mediiwhile, between January 1, 1990 and December 31, 1990, a total of
718 fire calls was recorded in the country involving both public and private
buildings. Out of this calls, eight people died and properties worth N139.6
million were destroyed. Similarly, the Federal Ministry of Defence
. headquarters building, and Investment House, both in Broad Stree, Lagos

 wete gutled by fite. These are few examples.

. Thiete ate catdlogues of unrepotted fire incidences i the country. About
986 fatnilies wete renidered homeless in Lagos when their homes were gutted
- anid razed dowii by an eatly morting fire. Many unexpected losses,

especidlly in the rural areas where fire sefvices stations are virtually non-

o existetit and where available, lack of equipment, is recorded. But the irony

-~ ofit all is that most of the mayhet caused by fire could have been avoided.
if the Federal Fire Service ahd lived up to expectations and if adequate
- itieasures were taken, on the part of the citizenry to preverit fite occureice,

iiost of the fire incidenits would not have occiired.
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9.

NOOF CALLS -
i. Fires

ii. Rescue

ili. False Alarm

‘iv. Special Services

CAUSE OF FIRE
i. Smoking Materials

ii. Children Playing with minerals -

ili. Electrical Fault

iv. GasFaults

v. BushBuming

vi. Suspectedto be Arson

TYPE OF FIRE

i.  Domestic Fire.

ii. FactoryFire

iti. Public Building Fire:
iv. BushFire ‘
v. Vehicle Fire '
vi. Air Rail,Seafire ..

CASUALTY
i. No.ofLives Saved"
ii. Fatally Injured

FINANCIAL IMPLICATION
i. Financial Loss N(Million)
ii. Financial Salvage N(Million)-
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CHPATER FIVE

5.0 Locational Analysis

' Abuja, the Federal Capital City is on Gwagwa plains in the northeastern

quadrént of the Federal Capit Tetritory. It is bounded by the Abuja Hillsto
the West, the Zuma-Bwari-Aso Hills to the Notth, the Kamu-Agwari Hills

to the Edst; and the Zango-Kuku Hills to the South.

Abuja geﬁerally, enjoys a comfortable climate. Lying above 1, 200 fet
elevation, the GWagwa Plains have fewer days of rainfall, generally lower
humidity and tethperatures more moderate than other sections of the Capital
Tetritory. ‘It offers sa.tisfactoi'y geological and soil conditions with good

sutface condition for construction and landscaping.

From an desthetic point of view, th esite has exciting visual potential. Its

 gently rotling terrain penetrated by occasional rounded knolls and

outcropping present minimum constraints but offers variety and interesting

features. The backdrop of low mountairs to the north dominated by the

* Aso Hills ptesetits a dramatic overall setting,

5.1 Abuja - Background
Abujd is 4 city that is identified by its crescent shape and the ASO Hill, and

its surrounding Hills. Ttis only 3% of the entire Federal Capital Territory

(FCT), atid it is located in the North Eastern quadrant of the Federal Capital
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Tetritory. It lies between Latitudes 8°25' and 9°20' North of the Equator,
and longitude 6°45' and 7°39' East of the Greenwich Meridian.

The Internationa Planning Association (IPA) designers of the Master Plans,
projected th»e‘populati'on of the Territory to hit ideally, a 3.1 million mark

 after completior of the Fourth and final phase o fthe Territory.

The Federal Capital Development Authority is charged with the
. tesponisibility of development of commercial, industrial, residential and
infrastructural facilities, services and amenities for the Federal Capital

~ Tettitory.

5.2 Site Characteristics

5

521  Geology and Topography

The Gwagwa Plains on which Abuja is sited, rise from an elevation of
305t in the West to 610m iti the Bast. The better part of the city is
~ concentrated on land with elevations of 350m to 510m. This is due to the

climatic advatitages of higher altitudes,

The iipper Gwagwa Plains area is dotted by tiumrous large outcrops of
rocks or riear-stirface bedrock around which it becomes necessary to arrange
a dev&lbpment‘ They frequently form interesting arid soimetimes spectacular

shapes which jiit out fron th eplain.
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Topographically, the area is typified by gentle undulating terrain interlaced
by riverine dcpressions. Inselbergé and other gigantic rocks occupy about
© 80% of the total plain area an are generally bare, rocky and occuring as

isolated masses.

Sediirentaty rock is thé major rock underlying Abuja, The tock is located
if stredm of beds and consists of sand, gravel and clay deposits. It has
medium to high strength, thus, creating minimal obstruction during
cotistruction. These rocks are also quaaied for construction works on site.
. The igneous rocks include Biolite granite which come in two forms, such

as porphyritic rock and fine medium - grained.

The litie or pattern of these outcropping contribtition to the decision to
develop two parallel bands of residential sectors on either side, leaving the

iiore broken landscape as the prominent linear central park.

5.2.2  Rainfall

‘. In the Fec‘ierai Capital Tetritory the taining season in the Northeastern part
| of the city starts around 10th of april and through the Months of September
 thie taiin is hieaviest around the Months of July, August and September. There
is frequetit occurences of squall lines, with dense, dark cumulo-nimbus
clouds with thunider and lightning, this is followed by strong winds and

ititense rainfall th erain may last for one-half hour followed by drizzle for
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 several hiours. This is replaced by a few days of bright and clear skies. The

presetice of inselbergs is another weather phenomenon which exert an

. iﬁﬂuehce on local weather greater than their size. This causes intense relief

tain in their immediate surrounding,.

523 Teinperature

The tempei'atﬁr”e of Abuja fluctuates between 30° and 37° céntig'rades. The

respoitse to net solar radiation is greatly influenced by the amount of water

vapotr (humidity) in th eair, the highest temperature is recorded in the dry

~ seasoti. Dry season is cloudless, the maximum temperature lowers in the

raitty season due to dense cloud cover. Diurnal annual range is lower, not

fiote than 37°C in July and August.

524 - Vegetation

Ve'geia‘itidﬁ of Abuja is generally characterised by patk savantiah, it consists

of contitiuous canopy, shrub and grass layer, consisting of Atana, Nauclea,

tetmirialia, these vegetation occurs on flatter plains and undulating terrain.

- -Thete ate two miajor air masses:

4. Tropical Maritime airmass: which formed over atlantic oceati to the
south of th ecountry. Wamr and Moist, moves in south-west and

Noith-East direction which creates wet season.
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b.  Contitental Airmass: It develops over Sahara Desert and is warm
and dry. Blows in opposite direction of North-East to South-west it

creates the dry seasons.
The two ait masses are characterised by the ptesence of prevailing winds
5.2.6  Solar Data

Abuijd, according to Mabogunje (1977), is exposed to 2, 500 sunshine hours

. annially. During the dry season, the monthly radiation in the amount of

 siitishine follows the general trend of increment over 275 houts. As the
wet season apptoaches, the trend is increment in cloudness. therefore,
sufishine houts decrease intensively. the amount of insolation gives room
for the use of materials which can reflect or absorb solar radiation in or

~ from buildings.
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CHAPTER SIX

6.0 Case Studies

. The essence of case studies in a design of this dimension is vety essential.
This exetcise led to the critical study and apptaisal throuigh visits, that is

petsofial contact, interview and extracts from publ{cétions of existing

 projects of this nature.

* Thie objectives of the cases studied include:

i.  To establish a basis for comparison.

ii.  To estdblish a base for development on the already existing cases
studied. |

iii.  Toidentify probiem areas existing in the cases stiidied with a view to
correctitig them.

iv.  To profer suggestions based on the effects and causes of problems
identified. |

v.  To contribute to the pufsuarice of knowledge and development of &

befitting project.

Thie cases stiidied dre:

a.  Niger State Fire Service Headquarters, Minna
b.  Kaduna State Fire Service Headquarters, Kaduna

Fire Setvice Hggglquarters, Federal Capital Territory, Abuja
d.  Fire Service Trainitig college, Moreton - in - marsh, UX.
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6.1 Niger State Fire Service Headquarters, Minna

The Niger Sfafe Fire Service Headquarters consists of four (4) blocks. There:
dre howevet, other units which is located along Bosso road, adjacent to
Saint Michael's Cathedral; the training unit located along Niteco Road,

Tungd, Mitind.

At the maiti site, facilities provided consist of four blocks: A, B, C, D with

some auxiliary facilities. |

a Block A: This block consists of the apparatus bay; the control room;
oﬁiceé fot Fire Prevention and Fire Protection Staff; Instructors' Office |

and Lecture room.

b Block B: This block houses such offices like the openﬂ Registry;

- Deputy Director's Office; Director's Office and Store
c.  Block C: This block houses administrative staff. It contains stich
offices like those Head of Fire Prevention; Deputy Senior Fire

Prevention Officer and Accountant's Office.

i li - Block D: This block houses the clinic which consists of; consulting

Rooth; Dressing Room; Injection/Rest Room; Laboratory and Toilets.

This block was commissioned on April 15, 1984 as a suppoit facility
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" to the Fire Service Headquarters.

Block E: This is the chief Fire Officer or the Director's Quarter

Block F: This bulldmg houses the Generator or plant which serves

- dsan altematlve source of power supply.

- The operationi of the station is such that whenever there is a fire incidence
teported at the Control room, the Apparatus unit along bosso Road is notified

~ frotn the headquarters and a dispatch is made at this operation unit to go

and fight fhe fire. Reinforcement, however, is sent from the headquartets

6.1.1

s o
Sow &
.

ko
fares
jeas
.

to back-up the operations unit dispatch.

Merits of the Design
Thete is a large outdoor training area
Thie Chief/Director's Quarter is within the station.
The clinic is readily accessibly

There is a filling station (pump station) for the fire service vehicles.

6.1.2  Demerits of the Desigh

ok n.
Y

Cettain units are located in different locations other than the main

site which might result to ineffective co-ordination, poor respoiise

and poot administrative control./

. The main site is not directly accessible from a major road.
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iii.  There is inadequacy of training facilities

iv.  Appatatus bay is grossly inadequate as sevetal other fire vehicles

! were parked inside the bay.
v.  There is hio conference facilities.
vi.  Maintenance/Repait workshops was cettainly not considered in the
cieéiéﬁ"bf the headquarters.
- vii. Tﬁefe is no accominodation facility for firemen on duty.
viii. There is no catering facilities for the fireman and other staff of the
headquiartets.
ix. Thete is no defined parking sopaces dnd vehiciilar traffic
x.  There is only a single entry/Exit point into the station
| N 6.2 Kaduiia State Fire Service Headquarters, Kaduna
The Kaduna State Fire Service Headquarters began full operation in 1965.
" This headquafters, however, consists of four (4) different units A, B, C and
D units. . ‘
d.  Unit A: This unit consists of two floors:
The Ground Fioor - This floor houses the Apparatus bay; the Control
tootti, which is.;ldjacent to the bay; Director's Office, via a large
épeiée’ Wwhich serves both as Director's Secretaty's Office as well as
other administrative services.
The Ftrst Floor - This floor howevet, serves mainly as the training

 ated, cofitaining classrooms for instruction purposes.
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b.  Unit B: This units stands elegantly higher than all the other untis
that make up th eheadquarters. This unti is the Drill Tower or Conttol
Tower. Itrises abou’t 20 metres high, and is used both as a drill tower

for training, as well as for drying hoses operation or practice.

c.  Unit C: this unit comprises of a Bukateria and a Kiosk to cater for

the staff feeding.

d. Unit D: This unit houses the offices of the Head of Fire operation;

Head of Fire Prevention; Fire Prevention Officer and Store.

6.2.1  Merits of the Design

i. ~  the main unit (Unit A) of the administrative block is consttticted
with fire-resistant materials.

Cii.  The site is located on the highest point of elevation above se4 level
iri the area.

iii. Itislocated in 4 high density residential area, where its services mostly

required.

6.2.2  Demierits of the Design
1. Thete s poor planning and orientation of the structures, which might
resiilt to ineffective co-ordination between offices.

"ii.  There is inadequacy of functional spaces.
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Vi.

vii.

viii.

ix.

6.3

The Wbrkshop is located in another part of the town far away from
the site, thus no workshop provided for the vehicles in the
headquadrtets.

Thete are no training/fitness equipment provided

Thete is no clinic or dispensary on site.

There is ro recreational facilities on site.

The otitdoor training area lacks maintenance, therefote left base with
no vegetative covet.

There is ho distinct parkirg spaces.

There is only one entry/exit point into the station.

Territory, Garki - Abuja

This is the headquarters of the fire service stations presently operational in

the Federal Capital Tetritory. This station houses all the functions within

_the two-storey building structure.

Grouind Floor: This floot houses the Apparatus Bay; the control

Roomi; Maintenance bay and a few offices.

_ First Floor: this floor houses other administrative offices and

classroomis fot training purposes.
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' 6.3.1  Merits of the Design

All facilities and spaces are housed within a single sttucture.
The site is accessible from a major road.
Thete is a better co-ordination of functions because of circulation

within the building.

6.3.2 Demierits of the Design

é
L

S
- o
.

6.4

The étatidﬁ is too close to residential houses in such a way that there
is no clear cut transitory boundary between the headquarters building
and the adjoining residential houses.

The parking spaces are not clearly definied.

There is no clear cut definition of such units or sections as the
administrative area; training area; Apparatus bay and other spaces
required.

There is tio dematcation between the Noisy areas anid the Quiet ateas.
This will lead to interference. |
The space provided for the vehicles in the Apparatus bay is far too
small for long fite vehicles. This exposed the vehicles to weather

attack,

Fire Service Training College, Moreton - Ini - Marsh,

United Kingdom

This is ah advariced fire service college. The constriiction of this college

‘cothitheticed it 1966 and was completed on 1976. It was constructed in
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four (4) phases.

The College is located on an old airfield in Moreton-in-Marsh. The facilities

'p'rovided'for ‘th“e training of fire officers are probably among the most

- comprehensive in the world.

S
.

641  Merits of the Design

The éiassrooms in the teaching complex are fully equipped with
projection facilities, close-circuit television etc.
There is a variety of courses which caters for industrial students from

overseas.

Thete is an imprerssive foyer (muster area), where students go to for

tea and lunch break.

The libraruy is located far from residential block.

6.4.2  Demerits of the Design

There is a wastage of space.

‘The telationship between onie wing and an adjacent wing is rarely

significant.

The plaii is unnecessarily dispersed.

65 Analysis of the Cases Studied

The ovetall analysis of the cases studied reveals a distinct problems inherent

with existing fire service headquarters, which affect the smooth and efficient
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operation of the stations.

Firstly, the géhe‘rai planning concept of the existing fire services headgtiarters
isafarcry from what it ought to be, thus, there is ineffectiveness of operation.
The existihg trend is that several units of the headquarters are scattered
around town. This leads to ineffective coordination between two distinct

untis which results into slow response and administrative control.

The ideal solution is that, all the units of headquartets should be located on
one site to enhance better team work and administrative control between

inits.

Furthermore, the Appe;rams bay with its support areas and facilitiés, is a
sefisitive unit of a station, thus, it should be located in such a way that there
would be little or no interference from either the public or the staff, to the
smooth operation of this unit. In addition to this, the apparatus bay should
- be adequately provided to accommodate all the fire-fighting vehicles

avaiiab'lje in the station.

The existing practice as evident from the cases studied, is that most of the
appatatits bays provided are grossly inadequate to accommodate the fire-
fighting vehicles effectively. This exposes the apparatus to unfavourable

weathet conditions.

101




To avoid confusion in tréﬁ'lc flow, which is the cése with existing cases
studied, the planning should be done in stich 4 way that there wouild be no
ihte‘rferencebetween fire-fighting vehicles and other vehicles of either the
staff or visitors. This can be achieved by providing separate entrances for

the fire-fighting vehicles and for the staff and visitors vehicles.

Lastly, the various units and their functions should be clearly defined with
tespect to individual units. For instance, the training area being a noisy
atea shotild be clearly defined from the adminsitrative and apparatus bay

which are quiet areas.

* the prevalent desigr and operations of the Fire Setvices and other problems
which contribute to the inefficiency of Fire Services as analysed above,
arid sevetal other inadequacies evident in the cases studied will as much as

possible, be appropriated and solved in this proposal.
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CHAPTER SEVEN

7.0 The Design

Over the years, Fire Station Planning and Design has become igcreasingly
sophisticated and complex. Several studies have made it apparent that by
plahning a ﬁre station properly, an efficient and effective operation can be

achieved.

The project thetefote, is aimed at providirig, athong other things, efficient
fire service personnel for the Federal Capital i particular and the nation in
getietal as well as providing méintenance facilities and spare parts for the
- equiment in the headquarters and those from other State, Zonal and

Divisional headquarters in the country.

7.1 Design Brief
This is the major facility 'reqUirenient for the design upon which all available
information presented have been developed. The development of the brief

starts with the principal functions in a Fire Service headquarters.

This project is aimed at achieving among other things; a better team wotk
and administrative control of and for other fire service headquarters and
_ tinits withini a single site. It is also aimed at achieving a safer and quicker
turtiout ti’xﬁé; by proper planning of the station, such that, facilities will be

located in 4 manner that will minimize the amount of grouping time requited
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for the fire-fighting personnel to tespond to fire-calls. Efforts shall be made

to upgrade human comfort with great emphasis on plannirig,

This p’roj’e‘c’t»shal‘l comprise of several units; of these units is Administrative
it ‘wh'ich“ és the headquarters, shall include offices of the Executive
Ditector of Fire Service; fire Prevention Division; Pla{ﬁning and Research
Division§ Buaget and Fiscal Bureau; Personnel Department; Fite
Investigation Bureau; Public Relations Officer etc. The other units shall
) include, Apparatus bay where service vehicles are kept; Training/Education
uﬁit, for lebﬁife and instructions, as well as a gymnasium for physical fitness

purposes.

Also containied in the scope, is the Maintenance/Repair Unit whete
Muititenance and/or repair of service vehicles and equiptnent dre effected.
Mechanical staff of the fire service headquatters in the Federation could

also be trained here.

Otitdoor training facilities shall iticlude large open space for dettiofistration
and practice; a Drill Tower for hose and ladder evolutions; Other desirable
' Facilities shall iticlude fuel pumps; water reservoir; water hydrant; officer's

ihess; clitiic; stiident's hostel; staff quartets; community ceritre etc.

A desitable policy in this project shall be to provide an apparattis bay large

~ enoligh to hotise at least five major fire-fighting vehicles for the MainStation
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and two, for the sub-station for emergency purpose. Ample space shall
dlso be provided for reserved - Apparatus, especially in the Maintenance

Wotkshop, to ptovide a replacement when needed, for not only the National

| Headqtiarters, but for all headquarters - State, Zonal ot District.

Apart from the relationship of one function to another or units which was
considered during the development of the brief, traffic, aesthetics and the
need for a good view to easily locate fire incidence as well as security

cotisiderations were given utmost importance.

Lastly, diie consideration was also given to the provision of parking spaces

fot the staff and the visitors to the offices. Ample space was also provided

for the circuldtion or manoeuvre of long fire fighting vehicles.

7.2 Site and Site Analysis
Thie site was selected and analysed based on the data and infotmation
teceived frotn the Federal Capital Development Authotity, (FCDA), Abuja,

Plarining Division. The site would be analysed thus:

721 - Site Location

“The site for this project is located in Gwagwalada (New Town). Gwagwalada

tiew town was the first in the seties of new towns to be developed within
the Federal Capital Tertitory (FCT) as recommiended by the International

Platining Associates (IPA) report on the implementation of Federal Capital
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City. Accotding to the Draft Regional Plan, the tiew town of Gwagwalada

will become the biggest and most important urban, administrative and

. cultural centre within the Federal Capital Territory (FCT).

7.2.2 Site Selection Criteria

The site was considered for the following reasons:

1.

The site is an existing site proposed for Fire Service in the Draft

Regiotial Plan, appropriately selected by the Planning Authority of
the Federal Capital Development Authority (FCDA), Abuja.

The new town is the proposed administrative, commetcial and cultural
centre for the delivery of services to all the settlemeﬁts and inhabitants
of the FederalCapital Territory (FCT).

The new town will be the centre for absorbing surplus immigrants to

the Federal Capital City.

The fiew town is highly nodal, being in conhection with the National

and Regional road systems és well as the International Airport road.

 Thie site is within an industrial and urban belt which are transversed

by Regional road systems (A2 - road).

The site is on an elevated part of the town which is cleatly visible as
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oite drives into the town.
7.  There is ease of pedestrian and vehicular accessibility to the site.

8.  There is an adequate supply of water ﬁom the Wuye river which is

located on the eastern side of A2 road.

9.  Telecommunication routes arid lines are located along the peripheral

and arterial road corridors.

7.2.3  Topography, Geology and Philosphy
A visual survey of the site reveals a typical topography peculiar to Abuja,

with its aesthetic beauty of hilly terrain that surrounds the territory.

Givagwalada atea is almost predominantly underlain by precambrian
thagmatite, gneises, granite and schists of the crystalline basement complex.
Schist belt outcrops along the South-western merging of the area and apart
~ from this schist belt, which is a most unsatisfactory bedrock in the area,
thls ated is idedl for building foundations and is free from geological hazards
within the limits of present knowledge. Quartenary alluvium deposits are
found in the Usuman river channel and this is source of fine sand which is

* tsed for buildings purposes.

Elevatiotis withiin the Gwagwalada Planning Area are between 213.3 metre
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to the hotth and 142.,2 metre to the south. Slopes in this area are generally
. lotig and ge‘ntle,'ranging up to 4%. The terrain has been categérised by
Mabog‘unjé }('1 977), as 'Gently Undulating'. The slopé of the site is about
2%. Gféding of th eslope shall be done where necessary.

7 2.4 !"Climate

Although cliinatic information on the Federal Capital Teﬁ‘itory are rather
scanty, data ;e,xt‘rapolated from adjacent weather stations revealed that the
area of site has a climate synonymous with the Savannah Region in general.
" Temperatures are mild comparatively, ranging from 21° - 26.7°C yearly.
Rainfall follows the seasonial trend of April to October with a total annual

rainfall of approximately 1, 650mm. Harmattan predomihates the dry season

petiod with the North East Trade Winds which blows from November to

MarCh‘. )

This area lies within the region classified in the Site Evaluation and Site
Selection Report No. 2 by International Planning Associates [IPA (1978)]

as climatically ideal for human comfort.

Duritig the Rainy Seasor, about 60% of the annual fain falls durin gthe

month of July, August and September. This factor is of sighificance in the

plahning of drainage for the disposal of storm water.
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7.2.5  Soils and Vegetation

The soil in the area shows a high degree of variability comprising mainly
Saﬁd, silt, clay and gravel. The incidence of soil erosion is quite small
becatise of protective vegetation cover; but any uncontrolled clearahcve
‘wou‘ld result in accelerated erosion. The vegetation can be classified as
Park Savannah with scattered trees and tall grasses. There are however,
somme w'o“o‘de‘n areas along interfluves between the Usuman river and its
* ttibittaties within the larger area. Due to this type of vegetation, the area is
~ quite ideal for develobment since constraints on site cleatance are very

limited.

7.2.6  General Site Appraisal
As stated earlier in the site selection criteria, the site was originally proposed,
with 4 size which hopefully shall be able to accommodate all the facilities

required as ptoposed in this project.
. Adequite infrastructural facilities such as electricity; water supply; sewage
and waste disposal; communication network as well as telephone have been

ptovided or father exist to make the site functional

~ Access into arid within the site is expected to be fast and as ditect as possible,

with minimal distances due to the existence of Arterial - A2 wards.
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7.3 Desight Consideratioris

The design coihsiderations were those of the climate/site and architectural

requirements. Each was studied and its basic requirements for a good

proposal were empIO)"'ed..

| Site Consideratiois

|

7.3

The followirig environmental and technical factors were considered:

i \ﬁlicro - Climatic Effect: This is the sun-shading effect which is
i)‘ro‘vided by an avenue éf trees to be planted along the road and
lwithin the site in order to provide micro-climatic comfort from the
solar radiation.
|
ii.  Noisé Screei: These are obstruction objects provided for the purpose
<\)f obstriicting noise transmission as well as reducing its effects on
the site. Here, fence and trees will be prox;ided as close as possible

to the sotifce of noise especially the access road.

lii.  Orientation: Buiidings shall be oriented in such a way that the longer
sides will as miich as possible face the North and South directions,
while thie shorter sides of the building would face East and idest
ditections to minimise the effect of solar radiation and optimise air

circiilation within and into the buildings.

i Wind Effect: To avoid wind shadow effect, the distance between
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buildifigs would exceed six time its height (6H); or high level
vetitilation ducts shall be provided to enhance air citculation as well

as act as a means of energy conservation.

S’et back: to prevent accidents and to aboid both children and adulsts

from playing or disturbing into the road or highway.

Roads ahd Walkwayps: Straight roads into the site are reduced or
avoided to control sopeed of vehicles. Walkways will be used to

provide linkage for effective circulations within the site.

Bus Shelter: Bus stop shall be provided outside the fence to ease

the movement of staff and visitors as well as students on training.

Secziiiij:.‘ the site shall be fenced with three major entry and exit
points efficient service and vehicular control. The gates shali aid in -

effective decongestion of the site, which is the philosophy of the

- . coticept of this project.

7.4 Desigh Philosophy And concept

Architectiital concepts are a response to related design themes which come

it differefit forms. These cotild be singular or a combination of forins or

~ ideds brotight together ifito architectutal trepteseritations.
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The philoSQphy of this design shall be use of Adjacency Rating which is

the key concept in planning a fire station. This is aimed at achieving the

shortest Dispatch and turnout times possible fot effective fire services dnd

- efficieticy of the personnel.

3
N A

i,

| Atchitectiral Design Approach can be classified iito fo"’u;i (4) broad types:

Analogical Designh Approach: This concept was originated by the
Greeks. In order to draw analogy from any form , one must know
the form eﬁ'ecti'vely. E.g. onemight use the human hand as his

concept. this must be identified in the design.

Caitonic Design Approdach: This approach breaks everything down
effectively into triangles. Whenever one finishes, one projects and

applies it to the design.
Pragriatic Approach: In this approach, materials are used without
theories attached; the evolution of materials determine the theories.

It is a trial and ever approach.

lTeonic Approdch: This is a cultural iriposition of fortns, that is, it

|  has cultural affiliation. E.g. an Arab boy would think of a tent; Hatisa

boy would think of a typical Hausa design; Nupe boy would think of

typical Nupe architecture etc.
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The desigti approach chosen for this project is mainly that of Canonic Design
Approach which is a response to the logical sequence and hierachy of

futictions, of the design philosophy.

The basic 'coi;cept of the designv'therefore, it, FORM follows FUNCTION.
The thain purposé of this concept is an indepth stud}; of spaces in a fire

station which tequires adjacency rating for the purpose of functional

| planning,

Tufndu't, Dispatch and Travel times ate the key elenients inthe successful

containment of fire which is the primary functions of the Fire Service.

The miain aith of this concept which requires 'Adjacency Rating' is for the

~ putpose of functional planning and verification of the units where the
 greatest dtiolinit of activities occur. These activity locations are then joined

ih suchi 4 mahter that a minimurh amount of grouping time is required fot

the fire - fighting personnel to respond to fire calls. This involves the

classification of functions into Primary Adjacency and Secondary or Third

‘Level Adjacency.

P{ ,/ HAARY
ADJACENCY SECONDARY
. OR
LEVEL
ADJACENCY

 Spices in Priréty Adjacency must be directly corinected in physical rarinér
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to ofie aniothef. These spaces need to be associated or close to the apparatus
ared so that pefsonnel and equipment can be organised as quickly as possible,
which is the kéy factor in turnout time in response action. Thus, the shottest
distance is achieQed between these activity areas and the apparatus area so
that armiﬁimﬁm amount of time is required to gather the firemen on duty

fo”r_imthetiiate fire fighting action.

Secondary or Third level Adjacency on the other hand, involves the rating
of ’spaibes which are only complementary to the primary functions of the
. fire ‘service“.‘ By this considetation, the administrative drea is sepatated froni
the trainitig area; the operation unit is separated frotn the administrative

cote etc.
7.5 Functional Analysis and Site Planning

7.5.1  Futictional Analysis

‘Thie functionality of the headquarters is such that the units are effectively
-accessible to each chér. The day-to-day functions carried out in a unit do
tiot iti any way intérfere with functions or actitivies of other units. For
example, there is no inte‘rferenée in the functional flow of activities between
the Administrative area and the Training area. Moreovet, the spaces in
edch unit are blax'med irisucha way that there would be efficiency of workets
and activities within individual units. It is noteworthy therefore, that each

* tihit i§ designed with the consciouness of Dispatch, Turnout and Travel
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times to enhance efficiency of personnel.

ADMINISTRATIVE AR EA:

The adminsitrative tinit is planried on the basis of primary adjacency rating

. statiis. The administrative unit is sectionalised; the Primary Adjacency

wing and the Third level Adjacency wing. The Pritaty Adjacency wing
cotisist mainly of Apparatus area and equipmeiit and the Operatioti
Departmeht of the Headquarters which is charged with the ptirhary functions

of fire fighting and res¢ue operations.

Thie third fevel Adjancency wing, though perform its own primary function

of administration and education, is a unit that complements the primary

~ functiohs of the operations depattment. As such th erate of activities from

the staff of the headquarters as well as visitors is expected to be hogh here.
The first floor is expected top be quicker and less busy when compared to
th eground floor which houses the Apparatus as well as the turnout gear

stordge.

APPARA TUS AREA/MAINTENANCE ARE A/COMM [UNICATIONS

. The functional relationship of th espaces in these areas is very significant

atid ohe o fthe thost sensitive among the entire units of the headquarters.

‘Ditect access to and from office of the firemen enhance quick actions in -

fire operations. Maintenance area is also ditectly connected to the apparattis
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area so that the vehicles can be regularly or in the event of any mechanical

fault, the vehicles can be reached quite easily and repairs effected.

TRAINING AREA
- The trainmg atea is provided with facilities and spaces necessary for effective
' v'ciij‘e'ratidﬁ of the unit. the teaching area for example, has classrooms for
iﬁst‘rﬂctiq'ri putposes, and in these classrooms arAe'p‘rovideti work top for
" detronstration putposes. Also provided is a gymnasium to further enhance
the physicéi fitness as well as mental preparedniess of the staff and students

on training.

We are in the age of information Technology, computer and communicatiohs
* tootis have been incorporated in the desigh to provide trainee officets with

latest information and commiunication skills.

- TRAFFIC FLOW.

To avoid co‘ﬁﬁision ana obstriction of traffic on site, access into the site is
through thiree (3) major entrances; one of the entrances is strictly for the
’ﬁré setvice vehicles which require unobstructed traffic control for smooth
operation; onhe other entrance which is the main entrance is fot the easement
of dccess into the site by both the adminsitrative staff and visitots vehicles; -
the third entrance which could as well be regarded as the rear access is
nainly for community facilities which include the officers Mess, Clinic,

 Training School and Workshop.
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Walkways will be provided for pedestrian traffic within the site.

PARKING SPACES

Parking Spaces are provided on site with spaces allocated differently, for

the staff and that for visitors. A 4pa‘rking space for emeréency calls was also

considered.

7.5.2  Site Planning
The planning of the site is based on functionality and design requirements

o fthe project. this involves the identification of circulation pattern, inter-

- telationiship of one function or activity to another accessibility, economic

viability as well as general aesthetics of the headquarters.

The planning of the site took existing climatic factors into cotisideration.
The positiotiing of facilities was based on the natural topography of the

site.

~ The site is zoried into four (4) based on the concept of priniary Adjacericy.
& Public Zone: This areas are less restricted areas which are opened
- to the public occassionally. E.g. Training School, gymnasium.

i, Piivdte Zone: This zone consist of the student hostels, staff

tesidetices.
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- 7.6.1

Buffer Zone: This zone contains the open spaces for outdoor training,

drill ground.

Sﬁaée Schedule
Administration
Ground Floor
| " Area (M?)
Assistant Director
Accbuﬁtaht |
Sec‘reté"ry |
Reception

Head of Stores

~ Staff Lounge

f‘grsbhﬁeVWelfare Office
Head of Fite Prevention
Fite Prevention (General Office)

Foyer -

= Toiigts |

Maifteitarice Officer

Getieral Office (Administration)

* Machitie Room

Kitchetitiete
Bublic Relations Oﬂice/Loungé
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"

Area (M?)
Store
Bteathing Apparatus/Kit Store
Turtiout Gear Storage (Lockers)
Geretal Store
Control Room *

Sleeping Atea

- First Floor

Area (M?)

Ditector's Office

~ Divisional Officer
- Sectetary
Machine Room

- Audio-Visual Room

Eiiciget/F iscal Bureau
Platiriing and Research Office
Sectetaty |

Opetdtions Offices

Sleepitig Area

Fire Investigation Department

Firemen's Domitory
Shiftiﬁgg Leader/Transport Officer
Operatiotis Dept. (General Office)
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Area (M?)

- Kitchehn“ette/Dihing

- Toi_lets N

7.6.2  Training School
Grouiid Floor
Atea (M?)
- Visitots Waiting i{oom
- Breathitig Apparatus Store
- Kitchen
- Cafetatia
- Televisioni Studio
- Deptity Commandant's Office
- Lecture Rooms (5)
© . Gymsasium

i Changmg Room (Male/Fertiale)
First Floor

J Atea (M?)
.. Cofitiandant's Office

- Sectetay's Offc

= Cotiféterice Roomn
= Libraty

- Librarian
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Area (M?)
. - Corﬂpﬁter Section
7 - Cdi"mﬁtjnication Studio
- Instructors Office
- Apparatus/Traching Aid
- Store
- Lecture Rooms (5)
- oilets
7.6.3  Medical Centre (Clinic)
| Area (M?)
"= . .Resting Room |
- Iiijection Room
= :
R Phartiacy
. . Dressirig Room
s Conéiﬂt‘iﬂ‘g Rooin
- Waltmg Area
- Nurse Station
. Siote
- Toilets
-+ Labotatory
"~ Amblance Bay
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.- Balcony

7.6.4 Officer's Mess
Ground Floor

Area (M2)
- Reception
- Adtﬁinistrative Office
- Staff Room
- Indoor Spotts Hall (Junior Officer)
- . Suya Spot
R | Sport Kit Atea
- Guest Rooms (6)
- Lounge
- Toilets
First Floor
Area (M?)

s Indoot Sports Hall ((Seniot Officers)

. Covered Bar Deck
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CHAPTER EIGHT

8.0 Material Construction and Services

In any architectural design, the use of appropriate building materials is

* always an ideal consideration which helps in the maintenance of the building

as well as achievement of desired goals.

The architect is therefore, expected to make recommendations as well as
write specifications which should comply with the architectutal requirements
of functionality, aesthetics, economy as well as the climatological conditions

of the site with reference to the materials to be used.

Matetials for each element of the structures have to be analyzed; from

£5

foundation to walls, floors, roofs, and finishing. The primary considerations

"~ dre ecotiomy, durability and construction technique, weather resistance,

thaintenance and use of locally sourced building materials.

| The ilsage shall be explained thus:

i Founddtion: The foundation materials shall inclide cemient;

teinforcements and concrete materials; Damp-proof materials will

also be considered.

ii.  Floors: Floor materials shall include sancrete finishing to floors;
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terrazo, granotiles; unpolished ceramic tiles etc. Granotiles shall bc
used for example, the foyer of the administrative block; terrazo
finishing shall be done high pressure areas, such as officer's mess,

Hostels etc.

Walis: Walling materials are basically of sancrete block or concrete
blocks. Wall surfaces shall be finished generally with paint on cement
sand and screed plaster with intermittent use of locally sourced bricks
for mansory. However, inner wafl surfaces of such areas like the
Apparatus bay, toilets, clinic and kitchen shall be finished with

polished glazed tiles.

Doois/Windows: Doors and windows shall be timber, glass or steel,
depending on the requirement and structure. Window hoods are

trecommended for windows of certain buildings.

Ceiling: Ceiling shall be of fire resistant material or coated with fire
resistant materials such as suspended acoustical ceiling of aluminium

patiels with fibre or fire - resistant asbestos fibre boatd. -

Roof: The roofing will include pre-fabricated steel, longspan

aluthinium roofing sheets, roof-lights and skylights for conservation

of eftetgy.

125




b 2

8.2 Constiuction

Before constriiction commences, clearing or removal of unwanted element

- which could in one way or the other obstruct construction process is done.

Next is the setting out which involves the location of proposed building

" with lines to cofiform with the site layout.

Construction will generally be of cast in-situ concrete strip foundation wall
with cast in-situ reinforced concrete for columns and beams ih walls.
Expansion joints shall also be located appropriately. Floors shali also be of

cast iti-situ coticrete, i.e. mass concrete of 150mm minimum thickness.

Thie roofing materials shall be pre-fabricated steel trustest with aluminium

toofing sheets and skylight used where appropriate.

The constriiction shall be carried out as follows:
i Foundation: This is refered to as the sub-structure of a building. It
also serves as anchorage for the superstructures against tensional,

compressive and shear forces.

The chioice of fo'u’iida’tioili type and materials is determined by the
type of soil which is prevalent on site. The type of foundation
p'r‘opOSéd shall be strip foundation since the site is Well drained. But
if the enigineer's soil tests prove otherwise, then the most appropriate

foundation type-shall be used.
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Floors: Floors are horizontal structures that support live and dead
loads of a building. They also provide lateral support for walls while
transmitting dead and live loads through the columns, load bearing

walls and beams, to the ground.

Floots shall be constructed with non-porous inaterials with finishes

appropriately applied as proposed above.

Walls: Walls dre vertical planar elements that divide as well as define
the interior spaces of a building. External walls serve as protective
shield against harsh and precast concrete for Apparatus bay which

cah be temoved in case of expansion. finishes shall be appriopriately

'applied as mentioned earlier in 8.1 No. (iii).

Doors and Windows: Doors and windows provide physical, visual
and light penetration into a building interior while shielding the

building interior from harsh weather elements.

~ All witidows shall be constructed with bronze-anodized aluminium

frames and basically glass.

Doots shall be of standard sizes and serve as easy passage and access

for both people and equipment in all buildings.
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. Roof and Ceilings: The roof functions primarily as a protective
eletnent for the building interior against rain and solar radiation. It

serves as a control to the flow of rainwater, heat and wind.

The roof shall be of corrugated aluminium roofing sheets with

translucent & or frosted glass skylight used in administrative block.

8.3 Services
Thete exist withiti the location area all the basic services required for smooth
operation of the project. All that is required therefore, is to tap or connect

 the facilities from the main grid to the site.

83.1  Electrical Services

The eiéétricify power supply to the site shall be from the National grid
which is supplied by the National Electric Power authorify (NEPA). A
step-down transformer will be recommended to be located on the site to
take care of the power supply required for the headquarters only, as well as
~ avoid over-loading through multiple areas; which is one majot cause of

home fites.
The system of distribution of electricty shall be through conduiit. Automatic

control switch in form of circuit breakers will be installed in all building

uhtits. This device will trip - off in cases of abfiormal supply or overloaditig
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of circuit. The electricity supply shall be 3 - phase connection fot maxium

efficiency and protection. However, a standby generator will be

recommetided in case of power failure ufrpm NEPA.

8.3.2  Plumbing Services

Water suppiy to the site is to be through the water feedet mains that passes
close to the site. Pipes shall be laid in the direction of slope to enhance
presstire. Water storage. tanks will be provided on the site, as well as reservoir

aiid hydrants, especially for re-filling fire fighting vehicles or tankers.

.. For good sanitary conditions in the environments as well as proper

" maintetiance of the plumbing facilities, service ducts have be provided to

enhance maintenance/repairs and aesthetics of the structures.

8.3.3  Water Supply/Facilities

Water siipply to the site shall be for two main purpose - Fire fighting and

for Notmal use or consumption. Water supply for fire fighting and drilis is

to be transported in larger diameter pipes than that for normal consumption.

- These pipes shall be fitted with hydrants at appropriate poitits on the site.

8.3.4  Acoustics
Acotistic matetials to be used in each unit of the headquarters are to be in

accordance with the functional requirements of the particular unit.
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Noisy ateas such as the Apparatus area are separated from less noisy or
quiiet ateas in order to reduce the inherent acoustic problems of the apparatus

area.

b

8.3.5 ire Protection

For effective fire protection, the structures on built and finishied with fite-
* tesistant métérials which will withstand fire to a high degree. Further more,
for speedy evacuation of inhabitants, each unit has at least two exits and
are qilite easily accessible to fire fighting equipment. In addition to these,
fixed apparatus such as sprinklers in roof spaces running in a grid with
bulbs, shall be fixed. These spainklers will supplement the efforts of hose

reel and fire extinguishers.

8.3.6 Telecomimunication
One of lie most itnportant setvices needed in this headquartets for efficient
aiid effective operation is telecommunication facilities such as telephone

and satellite services and transmission.
The headquarters shall be connected to the Nigerian Telecommunication
(NITEL) main lirie which is located along the arterial road which also serves

as the tnain point of access into the site.

Satellite dish shail be installed to enable the control towet receives satellite

pictiires and signals of fire incident locations and to also disetiinate
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information via computer to other Fire Service headquarters in other states

. of the federation.

8.3.7  Fuel Station

Fuel station will be provided to cater especially, for the fire service vehicles
in order to avoid delay or inconvenience of joiring fuel cue outside the
station. With available services from a fuel station, the fire éervice personinel

atid equiptherit will always be on alert and their efficiency will be greatly

~ enhaticed.

8.3.8 Street Traffic Control

It is essential that traffic control lights be installed at the extreme ends of

the propetty line by the main arterial road in order to stop traffic during a

resporise dctiont. This is necessaty in order to ease the exit of fire fighting

vehicles from the site onto the main arterial road thereby avoiding accidents

ot confusion during a response dction.
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CHAPTER NINE
9.0 Aesthetic ad General Appraisal of the Project

9.1 Aesthetics
Aesthetics may be described broadly as the study of bea’uty. Architectural
building materials describe aesthetics in terms of the materials, shape, colour,

texture and their applications, in order to achieve desired goals.

Beauty therefore, has to do with harmony, clarity, proportion or rythm,
making it difficult to define. Architects in their attempt to define beauty do

" it through Expression, Form, Composition, Patterns and Harmony.

9.1.1  Expression
Expression in architecture is the communications of ideas of quality and -
 desthietics. It vaties with the character of culture and locality. This is refered
o ds style. the style of any architecture communicates the cultural outlook

as well as their concept at a particular period of time.

Ore of the iniportant goals of this project is to produce a building which
apart from functional accomplishment through effective planning also

| accotinplish an aesthetic standard.
;'L'ﬂ\ !
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Wher an Architect aims to achieve functionality, e combines culture on

onie hand and techtiology on the other. When form is to be expressed, there

is freedom of communication within his personality and concepts. Any

style expréssed by an architect in any form is basically aimed at creating
meanin‘gful expression. ‘The organisation of these elements into an ordered
form is called composition. The entire project employs basically two major
geometric forms - vertical and horizontal forms. There is however;

polygonal fotim employed in the clinic.

9.1.3  Composition
Space and tass ate the basic elements of architectutal form of which the -
atchitect creates an ordered expression through the process of composition.
By doing this, he takes up elements relating them to the whole. He succeeds
iti creating harmony which is achieved through the forms that are
tepresetited. These forms are in patterns which result into certain features

if the forms are in harmony with one another.

The vettical ard horizontal forms employed in the design, give the buildings

a liriedr desthetic imptession. Moreover, the use of parapet overhangs,

apaﬁ froth good appearance, it gives the building, also helps in reducing

the destructive effect of wind to the roofs coupled with the screening effect

it provides window openings.
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9.2 General Appraisal of the Project

- An indepth study, especially from the cases studied, have made it apparent
that proper planning of a fire service headquarters with a high level of
_eﬂ‘ibiency can only be achieved if the principle of primary adjacency is

considered as the basis for the derivation of concept.

The thieme of this thesis is Fire Protection and Efficiency of Response in
* the Fite Service. This project therefore, is an attempt aimed at providing
fire arid other related services; the provision of maintenance and tepait
 facilities for fire fighting equipment as well as better team work and
administrative control by bringing the diffetent units of the fire services on

one site.

ﬁo‘waciaiys; fite figh’t(.ers undergo exntensive training in the h"d‘eveloped
countries especially, in fire protection. Education which in turn provides
thie mitich heeded leadership qualities expected in fire service personnel.
This educational requirement was considered in the design and functionality
- ofthe Training School. Successful training in 4 variety of courses, ultimately
pi*b"VicieS for the identification of immediate fire hazards, the choice of the
fire fighting tactic and extinguisher as well as devising a suitable strategy
for its application; The fire fighter materials and strategies for coping with
thein when they are encountered in spills, leakage anf fires. Itis only through
| ’thi“s knowledge that available resources can be used effectively to bting

matetials under proper control and then lives and properties can be saved.
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In addition to the main aim of this design proosal, the project is broadly
desigtied to thake double contribution. firstly, to the Architecture of the
headquarters and environment; secondly, to the production of personnel,
inaterials for the prevention of hazards and also educating the public on tﬁe

methods of curbing the frequent occurence of such hazards.
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 Conclusion

Thew‘; of any fire department depends on the effectiveness of the
aesign of thé station, the training of the fire personnel; the equipment
available and the the water supply to the station. Therefore, in a desigh of

this thagnitude, cate must be taken to ensure that the inherent problems

peculiar to Fire Service design are as-much-as possible corected or

- minimised, since effectiveness of a design is dependent on the design inputs

that were applied in the design process.

The desigti and product of this project is, a headquarters of special qualities
aiid considetation in both architectural and technical capabilities. It shall
be 4 station of excellence and prototype design fof other Africah countties.
A i)rototype for Neighbourhood or District Fire Station shall be provided

oti site to enhance the effectiveness of the headquarters.
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