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MOTIVATION

The broken skull held tosether with steel
The broken spine

The nine painful agonizing days in the Hospital
It was not me

It could as well been me

'Cause I felt the pain equally

Almost fourteen years agol

I can still remember clearly

Daddy, T am ashame I could not help then
Now T have tried though too late

But Daddy, I have tried...

May Your Soul Rest in Perfect Peace,

Bashir lawandi Ayinde
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ABSTRACT

The resolution of the different traffic patterns
in a hospital, coupled with the varied requirenents
of the unconfortabl e human beings who are patients in
a hospital are enough problens to task the inagination
of an architect. Add to this are the rapid changi ng
nmedi cal technol ogy which render nost hospitals obsol ete
even before they becone functional and the probl em of

hospi tal desi gn becones an enonous one i ndeed.

The goal of this thesis is therefore, to create
an ever-lasting hospital that wll satisfy nedica
and spetial requirenents which are subject to
conti nual change as technol ogy changes. This cal
for the application of an architectural principle of
FLEXIBILITY - INTERNAL FLEXI BI LI TY AND EXTERNAL
EXTENDABI LI TY. The resultant design of this expendabl e
Speci al i st Teaching Hospital is expected to be highly
EFFI QA ENT in function, and AESTHETIC in appeal as

beauty is recognised to have a therapeutic val ue.
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Facilities Available in the Hospicals
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INTRODUCTION

HISTORICAL BACKGROUND

The traditional bone setting practice dated back
to the time of our fore~fathers. The traditional bone
setters have been practising even before the pre-colonial
era; before the importation of western medical practice.
It is sad to note that there are no available statistical
data to justify a comment on their success of failure.
They still exist today and even some people still prefer
to go to the traditional bone setters despite the

availability of modern facilities.

Today, there are only three orthopaedic hospitals
in the country, namely; Igbobi which served as
rehabilitative centre to the wounded soldiers of the
east while west African frotier force after the second
world war; and Enugu which was an aftermath of the

Nigerian Civil War and was founded in 197L.

The concept underlying the establishment of the
Orthopaedic Hospital, Dala, Kano is different in that it
was conceived, planned and purpose-built to serve the
then Northern Region of Nigeria. It was formally opened

on 21st December, 1959,
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It is certainly glaring that Igbobi and Enugu
Orthopaedic Hospitale where founded due to elircumstances
and to take care of some certain setes of people at their
ineception. This consequently cause lack of feresight on
the part of their desigmers. Though the Dala Orthopaedic
Hogpital was planned and purpose—builfh it ham now paat

its timey it has not been able to catch up with the

medical technological trend. Proper redevelopment of these

exigting hospitals and creation of modern Orthopaedic
Specialist teaching hospital are highly necessary. It is
in the light of the later view that this theais is

conceived.

Though there are numerous suitable towns where this
proposed Orthopaedic Specialiat Teaching Hospital could
be located; Abuja is chosen because of its pecullar
features of its centrality where~by it could serve as
& better catclment area; it could be reached from all
parts of the country and because of its estimated future
populationy which of course it will be the most populated

city in the country.

FACILITIES AVAILABLE IN THE HOSFITALS

Lifes which could have been saved have been lost

due to lack of facilities, many people have been rendered



permanently disabled due to lack of proper rehabilitative
facilities, We have lost millions of Naira in foreign
reserves through those who can afford to pay for their

way to where these facilities are avsilable.

It can be very agonizing when you see a fellow
human being dumped aside and giving 'valium' (sleeping
tablets) everyday while he awaitz his death simply because
thege facilities are not within his reach. You could
imagine a case where a man has a spinal injury causing
some %%2%@23 to his spiral cord. After spending some
monthe in the hospital and all the wounds have been
healed he was sent to the physiotherapy section of the

adlents
hogpital in order to give room for other feztilents. An
helpless situation where there is nothing the doctors
could de to the spinal injury because the facilities are
not available here in the country, such a man could be
pagging out urine and feaces without his control, The
doctors could know he was going to die. He could be
saved if the proper facilities are available but then he
needs about ¥80,000 to %100,000 to get such facilities
in United Kingdom. Beyond mgre words the solution to
this agonizing situation lies in the provision of health
institutions and rehabilitative centres comparable with

those abroad; in terms of equipments, staffing and
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envirommental conditions. 1t is in the last soclution
that an architect can contritumte and I intend to do

just that through this thesi=z,

TNCEPTION OF PRIVATE HOSPITAL

We have now realised the need for specialized
hogpitals but the problem now lies on who will finance
the construetion and menning cost of such institutiona.
It will be unfair with the present political and
economical aystem in the country to expect the
gevernment, at whatever level, ito provide all the
facilitiee needed for health care. Alredy, most
governments are having great difficulties rumning
existing health institutions that it will be unrealistic
looking up to them for more facilities, The choice
new left for us is to lock up to rich individuales,
medical practioners, philantropic organisations,
financial institutions, religious organisations, etc.,
many individuales and religious organisations are
responding to this need (which need you might ask. The
need of the populace or their own need to make profits?
It is sad to note that the later is more prevalent,
Byen when medical facilities was free the religlous

organisations hospitals charged fees), and many private



hospitals, clinice and maternities are being opened,
But it is sad to note that COrthopaedic case are still
being & referred to the Orthopaedic Hospitals. The non
availability of private orthopaedic hospitals may be
due to its high expense of construction, cost running
and equipments, Though there is an Orthopaedic
Association in Kaduna now, comprising of people who
were able to get the proper rehabilitative care abroad
and have survived and trying to live a normal life.
This Association is looking into the possibilities of
building a private orthopaedic specialist hospital with

gimilar standard with those available in United Kingdom,

It is not a scret that private medical practice
has become so enovative that most doctors look forward
to a time when they can gset out on their own. Even
laymen are setting up health institutions and employing
medical personnel to work in them, There is thus a
proliferation of private health clinics, especially in

the urban areas.

This set-up has both its advantage and disadvantage.
It's advantage is that the health care needs of the
populace are being increasingly satisfied as these

institutions spring up. It's disadvantage which is
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dangercus because most of these clinics are mg:;h‘in ille
equiped, converted dwelling houses that hardly meet the
requirements for health facilities. Even where some of
these are purpose designed, they are limited in ecope,
being just consulting clinics in most cames, because of
individualistic approach prevailent in private medical
practice in the country. DlMost of these 'hospitals!

lack proper diagnostic and treatment faecilities, such

a8 laboratories and X-ray. Hence, simple laboratory
teats and X-ray have to be done outside. This constitute

a lot of problems like those listed belows

i. How reliable are such tests? When the
manner of collection of specimen is not
known by the 'hospital' referring the

parient.

ii. TIack of co-ordination between physician and
perasonnel of the diagnostic and treatment

facilities.

iii, Consequently, longer time spent in
investigations and hence longer stay in

hospital by patients.



v

lv. Higher overall cost to patient as each of
these institutions will place & charge on

its services.

For this situation to he arrested, I will advocate
for a consortium of three or more medical practitioners.
This will make it easy to obtzin a loan from financial
institutions to establish a very functional hospital
that is ?ell equiped, and able to cater for a wider range
of cages, such a hospital will ensure the reduction in
average length of stay of patients and hence a reduction
in overzll cost since most of the investigations will
be carried out within the hospital. It will make for
better management of patients since there will be better
co—ordination between the physician and personnel of the
diagnostic and treatment facilities with such a consortium,

it is also possible to establish specialist hospitale.

SPECIALIST TEACHING HOSPITAL
Specialist teaching hospital i§ the peak of specialized
health care delivery. Cases which cannct be handed by
General Hospitals, Teaching Hospitals and even Specialist
Hospitals handling similar cases will be referred to thie

gpecialist teaching hosplital,



For the sake of clearity the noles of specialiet
hospital will be expanciated. GSpecialiast hospitals and
Teaching hospitals, fall into the third tier of health
care delivery, known as tertiary care. Essentially, a
specialist hospital can be looked at as a hospital
devoted to the care of one or a group of related cases,
Looked at differently, a specialist hospital may be seen
ag a place where apecialisis in health care, e.g.,
physiciang, surgeons, rachologistas, ete., work. 3By this
defination even a general hospital can be regarded ag a
specialist hospital. IFoxr the purpose of this thesis,
the specialist teaching hospital being advocated for
will at its inception combine the t:iology noles of
Health Care Delivery, Education and Research; though with
a narrow spectrium of related medicazl care, i.c., some

aspects of surgery.

For some time now, there has been a debate on
whether so much money should e spent on specialized
hospital facilities when it can ags well be used to provide
many more with primary health centres; since this deal
more with preventive medicine, and if effectively run,
it will reduce the incidence of illnesa enquiring
specialiet one. This sounds very rational for primary

health care, but an objective view would reveal that



cortain factors beyond the provision of primary health
care facilities determine the necessity for gpecialist
care., In our society where most of the ingredients that
moke for a successful health care (e.g., adult and health
efucation, environmental sanitation, good drinking water,
&ood nutrition, better housing, better family planning,
etc.) are lacking, incidence of illness of specialist
nature may be more prevalent., And how can primary health
care take care of accidents of various nature? Hence,
the need for apecialist teaching hospital which will at
the same time deliver primary health care through its

preventive health care programme is much more prevalent,
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THE HOSPITAL

HOSPITAL

The public, demanding improved care and paying
a high price for it, has a right to expect its costly
new hospital te be designed to produce the last word

im effective and efficient patient care.

The pad fact that many hospitals fail to measure
up to the patient's needs reveals a bagic weakness in
the planning. Many wasteful failures could have been
successful if they had been designed with proper study
and basic understanding of the activities that, properly

facilitated, help the patient regain his heal th.

A design that will expedite hospital care can
ornly evolve when the architect has a fundamental knowledge
of the many functiona of the hospital. I% has been
claimed and cccasionally demonstrated that an entirely
adequate hospital can be built by an architect who has
no previous experience with this complicated building
type. BSuch accomplishments are not the resulis of happy
chance, luck or miracle; they are achieved through
diligent and expensive regearch into what should go ingide
the hpspital's walls. Usually this research has been
inspired by an administrator who is a gerious siudent of

who s
hogpital function or by a hospital consultanﬁJﬁﬁ%oughly
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familiar with the facilities each hospital employee mupt

have to do his job.

One btasic error that leads to poor planning is
reliance on copying teclnique. Team often team of
architects, doctors and student architects tour the
country to see how other hospitals "have been built",
How much better it would be if their tours were intended
to investigate how other hospitals "do this" or what

operating innovations another architect may be planning,

An insidious flaw in some planning approaches 1s
the under-estimation of the complicated interrelationship
and the perplexing technicalities of the hospital

structure.

A hospital is an institution that cares for the
gick. As it may be differentiated from health centre,
clinjce, etc., that also care for the s=ick, it is cne
that deals with various conditiong of illnesa requiring

specialized equipment and skills not found in health
centres. It may be a specialist hospital which deals
with a regtricted area of diseases or a genral hospital
which combines most of the specialised services rendered
in specialist hospitals, or a teaching hospital which

combines a several hospital and a medical school or even
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3 gpecimlist teaching hospital which combine the

gpecialist hogpital an a medical school,

NOSPITAL SYSTEMS

Hospital functions can be divide into the

following six aystems:

(a)

(v)

The Patient Housing 3ystem

The reason for the hespital's existence and the
focus of all its operations 1s the patient, most
of hig stay in the hospital, or even sometimes
all of his stay, ig spent in the ward. Most of
the things that happen to him in this ward are
things that could happen in his own bedroom. The
ward therefore, with all its ancillary facilities
form the patient housing system, The objective
of a goed haspital desisn is to relieve the
patient's fears and to make patient nursing less

cumbegsome to nurses.

The Therapy System

This is another block of functions comprises thoge
things that are done to or for the patient in a
diagnogtic or therapeutic sense. The inpatient is
usually brought to the areas where these things

are done, while the out-patient usually walks to



(e)

them, Sinece all of them contribute to the curative
processes, these functions may be called the therapy

system and will include the fellowing departmentss

Operating theatre suite, include recovery;

~ Laboratories, including antopsys;

~ Radiology - Diagnosis, including radicactive.
isotopes, and therapy, including radium and

cobalt;
- Pharmacys

~ Physical medicine, = physical and occupaticnal

therapy;

- Dut-patient depariment and emergency.

211 other activities in the hospital, while no less

and no more important, function in support of housing
and therapy. Dut because they occupy space and employ
people, they must also operate mutually in support of

each other.

The Supply System

BEvery activity requires thinge to work with, therefore,
there must be a system to mupply a wide variety of
merchandise. The hospital is a complex instituion

requiring the supply of different items, e.g., drugs,



(a)

(e)

T

equipment, linen, food, etc, The problem function
within this system is that of distritution. This
function is complicated by the far flung locations
of the sumits that comprise the patient houging
and therapy systems and also by patient needs that

tolerate no delays.

The supply system includes central general store

and central sterile supply departments (C.5.S.D.)

The Houge-keeping System

The patient and workexr alike must have their
domestic needs provided for while they are away
from their homes. This system is mainly concerned
with the cleanliness of the hospital, hospital

personnel and patients as well as feeding.

This system includes the laundry and dietary

departments,

The Utilitieg System

A1l the hospital functions must be sheltered and
protected against the element for proper functioning.
They require some degree of controlled environment;
their processes require power to be supplied in

various forms. The functions that provide for these
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needs may be called utilities gystem. The major
function of thia system is the operation of the

mechanical plant.

(£) |The Administrative System

Thig system comprises the administration and
buziness system, theze take care of the
comordination and flow of the hospital economy.
Through its admitting function, this system
contrels the influence of patients and their
disposition through the houging system. Through
ite purchasing function merchandise is acquired

to feed the suprly system.

Mnctional Relationships
Famctionally, then, the hogpital divides into six

systems or allied groups of operaticons. Thege pix sgystems
of the hospital Tepresented zas 2 pseudo-mole-cular model
(Tig is shown in figure 2.1) where the different "spheres"
of activities are connected by "rods" relationships. These
groupe of coperations are: the patient housing, therapy,
supply house-keeping, utilitles, and administration and

business. Thege six systems fall into two groups:

i, VPatient care operations, composed of patient

housing and therapy;
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ii. Supporting operations, ccmpoged of supply,
house~keeping, utilities and administration

and buasiness.

2.3 CIRCULATION

ﬁnother.%;:é of good hospital planning must be to
eliminate the need for ftravel and shorten travel digtances,
Circulation in a hospital involves the proper intergration
of the varicus departments that make up the hospital in
such a way that seperation of the varioum traffic within
the hospital is achieved, traffic routes are kept as
gshort as possible and important functions are protected
from intrusion. Por this reasons a Iresh view of who

travels in a hospital may bLe helpful.

There are five classes of people who generate
traffic within the hospital., These are:

i. In-patient
ii. Qut-=patient
1ii, Hospital Hmployees
iv. Staff Physician
v. Surgeons and Visitors

To achieve proper circulation, the following factiors

are to be considered:



(2)

(v)

Separation of Traffie

Separation of the fellowinge are most essential -

"clean" and "dirty". Procedures:

~ different {ypes of patientay

= noisy and quiet procedures;

= pleasant and non-pleasant functionss
- different types of workerss

= different typea of traffic within and

outgide the hospital.

All these can be achieved by providing separate
entrances for in-patient and vieitoras, out-patients,

emergency patients, supply and fuel.

Short Traffic Routes

=

It separation of different types of traffic is
functional asepsis in a hospital will be maintained.
Short traffic routeg will increase efficiency because
few workers are performing useful labour when they

are in long transit.

Protection of the Patient

One of the primary principle aim circulation planning
is to protect the patient from unnecessary traffic
within the nursing unit corridor., This is because

traffic could -
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i, disturb the patients
il. increase the rigk of conterminationg

iii. create confusion for the nurges and doctors

and go lead to inefficient patient care,

The surgical suite must most especially be
protected from unwanted traffic if proper aseptic

techniques are tc be achieved,

Control

Supervigion and contrel of patient's cerridors

miet be impleggnted; infants must be protected

from Pains emernating from visitors; out-patient
and visitor traffic must be controlled so that

they don't wander into restricted areas.

ORTHOPAEDIC SPECIALIST TEACHING HOSPITAL

Though the roles of a specialist teaching hospital
have been difined in chapter one: for the purpose of
thig thesis its peculiarity will be fully explained in

detailg,

A specilalist teaching hospital ie a hospital that
is devoted to the care of a group or related cases and
combined the triology roles of Health Care Delivery,

Education and Research in the particular devoted field.
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i, disturb the patient;
ii. Iincreaee the risk of conterminationj

iii, create confusion for the nurses and deoctors

and 8o lead fto inefficient patient care,

The surgical sulte must most especially be
protected from unwanted tyaffic if proper aseptic

techniques are to be achieved.

Control

Supervision and control of patient's corridors
must be impleggnted; infants must be protected
from Pains emernating from visitors; out-patient
and visitor traffic must be controlled so that

they don't wander into restricted areas,.

ORTHOPAEDIC SPECIALIST TEACHING HOSPITAL

Though the roles of a specialist teaching hospital
have been difined in chapter one; for the purpose of
thisg thesis its peculiarity will be fully explained in

details.

A specialist teaching hospital is a hospital that
is devoted to the care of a group or related cases and
combined the triology roles of Health Care Delivery,

Biucation and Research in the particular devoted fleld.,
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{(a) Diseases of the Bone

+ Tuberculogis of the bone

» Tetanous of the bone (a bacteria that

may affect the bone)

. Vikail diseases, .2+, Acute Poliomyelatis

which affects the children limbs,
« Maligdant (Tumor of the bone)

« Spwinal oord diseases, e.f., Parkinson's
digeases {digenerative diseases of the

bone)
« Infertile carebral palsy

s Ddseases of the skin and subcutaneous

tigsues that affect the bone

(b) Diseages of the Mugdo - skeletal System
and Connecting Tigsues

-~ Rheumatoid arthritis except spine

= (Other arthropathies
=~ Cther disorders of joinis

=  Ankylesing sponchylitis

(0) Injuries
« Thia involvez fractures of the bones which

inflict be caused by the followingi
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i. Acclidents
ii. BSucidal and self inflicted injury

iii., Homicide {purposely inflicted by other

person)

ive Injury resulting from war,.

2el1e2 Sources and Selection of In-Patients

The scurces of in-patients includes the followings

(a) Referfials from other hospitals.
(b} Accident and Emergency Admission.
(¢) Referhals from private clinics.

(d) Walk-ins (people that will simply come to
the hospital as individuals and people from

the traditional bone setters)

The selection of in=~patient could be divided into
two; through emergency and by elective. The
emergency cages are taken directly to the emergency
department where ther can be attended to immediately
(see Accident and Imergency Department in Chapter
Five ( )Je The accident and emergency is a mini
hospital in itself. In the emergency department

the patient is taken to the caswalty. From the

casualty he could he taken to the theatre which
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comprises of an Xeray unit as w311: If the

cage can be solved at the theatre he ig then

taken to the recovery ward in the emergency
department. From the recovery ward he conld

be diecharge and then return to the out-patient
department or sent to the main ward. If it's

to be taken to the main hoepital theatre he is
then sent there. From the main theatre he could
be sent te the main ward or to the cut-patient
department where he attend consultations from time
tc time and could be referred for physical therapy

Irom time to time.

Flective pa*ienta come through the out-patient
department where they could be gsent to the X-ray
unit and back to the consultant or straight to
the main theatre, From the main theatire he
could be sent to the main ward where he could

be referred back to the main theatre if the need
arises and could be referred t¢ physical therapy
from where he could be dischargedand attend the

out=patient clinic in the C.F.D.

A patient can pass through the consuliation to

the Orthopaedic Surgeon and then straight to the
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main wards where 1he could be recommended to the
main theatre and to the physical therapy department
where he could be recommended to the ont-patient
department from where he attend the clinie ang
from time to time he could be referred back to

the physical therapy department,

In a very complicated case the process may be

cyclic (see figure 2.9)

Diagnostic and Treatment Teams

These teams are very important in the hospital set-up
if not the basic teams., The diagnostic team includes
the consultantas, the laboratory technologists and

the radiologists. The treatment team includes the
surgeons, the physicians and physical therapists.

The housing location of these teams should in a

such a way that theﬁ?:ccessible to the out-patient

department and the in~patienti housing.

Wards

Due to the pecularity of the cases treated in

Orthopaedic hospitals a great attention should be
paid te type of wards to be provided for different
capes and different set of people (age differences

and sex).



24

The wards could be divided into the followingt

Tobiwnts

(a) Children ward, this take care of, between

(v)

the age of 8 days and § years. The cases
most treated in this ward are that of
congenital; in-born diseases and in-bomn

deformity.

The adult wards: which iz further divided
into the female adultwimrd and male adult
ward, These wards house patients of ageX
between 9 years to LO years. The cases
most treated here are that of traumatologys
this involves accident cases affecting the
bone, Fractures of the bone of any kind,
One must notice that this is most active age

when one ig more prone tc accidents.

Ward for the aged; thie is a special ward
meant only for the aged ones. It is speclal
in the sense that the design hae to puite
the delicate nature attained at that age.
The beds has to be lower than the ordinary
bedr so0 as to allow them to get out of the
bed with ease, The floor may be made of

wood (preferably soft wood) this is to
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disallow sliping and tumbling over very hard
surfaces thai may cause more havoc. There
é%ghology ig quite different at this age so
they need more of psychological treatment
than physical treatment; thus, they require
more attention of the nursing care and less

noisy area.

Amenity ward; this consist of mingle rooms
for special cases. This may house those who
care for more privacy than that provided by
the normal wards, very important people and
for very delicate case that needs intensive
care. The rooms are no different from the
perscnal bedroom at home; its self contained
in nature having ites own bathroom, toilet and

wardrobes.

One may isolate this ward which house.all
categories of patient cases or may integrate
such amenity (single rooms) into the
previously mentioned wards where they serve
that category of patients who qualified for

them,
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HOSPITAL FOHEM AND VENTILATICN

The hogpital form plays a very significant role
in.the efficiency of the hospital among other factors
that affect the total hospital form and the relationships
of the different parts is primarily the ventilation

system adopted. The three possible ventilation systems

are as follows:

(a) Complete Natisiid Ventilation

(b) Complete Artificial Ventilation

(¢} Combination of both natural and artificial

ventilation.

To rely on total dependdncy ﬁf artificial ventilation
may poses some constraints on the hospital, particularly
when sophisticated equipments break-down, while on the other
hand, total deperfw 10:1 natﬂgiﬂ. ventilation posea some
problems in maintanance of agepsis in some areas of the
hospital, ®.8., the operating theaire suite; which will
require air condlitioning to contrel the temperature below
or above ambient temperature, as well as humidity and
sterile filtration of the air, which is impossible with
natural ventilation. Therefore, there must be a balance
between those departments that need the use of air-

condition and those in which it is not eassential,
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Though the use of complete air-conditioning has
gome advantages. 1t increases the ratio of intermal
space to extermal walle, thus making possible a
compact building form that would otherwise be
imposaible. The compaciness of the building form
logically leads to a reduction in site areas occupied
by the hoepital, and hence economy in the cost of the
building fabrio, However, this economy is checked by
the high demands on the maintenance of this air-
condi tioning, on artifieial lighting and other services

needed to maintaln such a building.

Mainwhile, a great conatrainte is imposed on the
plan shape posaible by natural ventilation. It leadas
to a high ratio of externzl wall to flcor area. Thia
means high cost of building fabrie, though services

and running costs are reduced.

The form of a naturally véentilated hospital is
dominated by the climate, especially in the tropics.
In warm humid climates, comfort is achieved by making
the buildings shallow and orienting them in such a way
that there is maximum exposure of occupied spaces to
the prevailing winds, Adequate ghading from the sun
is essential, as well as separation of the blocks so

that there is ne shielding of one block by another.
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In hot dry climates, the buildings are oriented
to keep exposure of exiernal wall surface to the sun
{0 a minimum, Orientation of cccupied apace is appwe
approximately North-South, Surfaces facing Eaat~West
which are unshaded, are kept to a minimum and the

openings made as few as poscible,

HOSFITAL FORMS
ant
Re~known hospital forms ¥he forementioned below.

There advantages and disadvantagefare mentioned.

2.6,1 Harnegs
This congist of open ended aggregate of units

linked together by =z linear spine of circulation,

Advantages
(a) Standardized design units are dimensionally

related to = 15 metres clear gspan grid.

(b) Units can be arranged in a variety of

patterns,.

{(¢) VWatural lighting and ventilation can be

achieved through courtyards.

Digadvantage

(2a) Llarge site ares is required.
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Nucleus
Thie ig similar to the harmess type of hospital
because of its pre-plamned units and the linear

hospital street.

A basic nucleus ig madew~up of cluster of wards
and departments or a combination of smaller unita,
Thege clusters are placed side by side to form a
chequer-board pattern round the linear hospital
atreet. All vertical circulation is related to

this strest,

Advantages
(a) Phased development is possible,

(b) There is better contiguity of depariments.

{¢) There is a remarkable possibility for two
directional external flexibility = along
the hospital street and along streets

perpendicular o it.

(d) There is fine comparimentation and hence
easy escape from one compartment to another

in-campe of fi;E cut break,

(e) Haa potential for low-keay, domestic

atmosphere,
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(£) ©Neater and more geometrically lucid

gyatem,

Disadvantages

(a) Large site needed.

(b) Restriction on potential development

and growth of individual departments.

(¢) Long horizontal travel distances in

large hogpitals,

Begt Buy
This is similar to Greenwich, but less compact.

Advantages
{(a) It is lit and ventilated by internal

courtyards.

(b) It can be expanded in one direction.

Digadvantages
(a) There is very little oppertunity for

future growth,.

(v) Phased development is imposaible.
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Horizontal Block

This works on the principle of the hospital

"gtreet", with the ward vlocks on one side of

the gtreet while diagncostic departments are on

the oppoaite gide.

Advantages

(a)

(b)

It is human in scale and patients can

relate very well to 1t.

It is simple in design. Vigitors can
eagily find the wards because of the

hospital "sireet”.

Disadvantazes

(2)

(b)

()

Long streets in large hospitals leads to

unacceptable travel distances.

It encourages the isclation of specialities
in different unite, hence creating physical
and psychological barrier to inter-

departmental communication.

It requires a large gite area.

Tower on Podium

It ie like tower placedon podium.
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Advantages
(a) Simple to builde

(v) Compact form.

(¢) Pairly economical.

Disadvantages
{(a) Dependance on mechanical equipment for

vertical circulation,
(b) Monumental and inhuman in scale.

2,6.6 Greenwich
Thie is also based on the hospital "etreet"
prineciples, though in this case, the atreet
is rectangnlar. Ii is fully airconditioned
and the diagnostic and treatment facilities
are located in the area of the rectangular

street.

Advantages _
(a) It makes possible rapid horizontal

movement between the various departimentsg.

(b) The location of the diagnostic and
treatment facilities is functionally

convenient,.



33

{c) Through it is intersticial service floors,
it is succeptible to internal flexibility

in both planning and servicing,

(d) It has long span of unencumbered floor

Space.

Di padvantages
(a) It is a finite solution as no organic

&rowth is possible,

(b) It does not lend itself to phased

development,
(e) It ie relatively costly.

2.647 Vono Block
Thig congist of a high rise congtruction in which
all the activities of the hospital are housed in

a pingle building.

Advaniages

(a) Rational stocking of structure and activities.
(v) Economy of landuse more compact form.

(¢) Simplification of circulation patterns.

(d) Effective unification of severzl floors by

the use of clevators.
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Di gadvantages

(a) Elevators are always insufficient in such
hospitals because of the high demand for

them and high cost.

(b) Tortous vertical cireculation if 1lifts
breakdown .

(¢} Over dependence on mechanical equipment,

{(d) Inflexible and difficult to expand.

(e) expensive to build and maintain.

(£f) Inhuman in scale,
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MEDICAL TECHNCLOGICAL TREND

lMedical techneclogical trend is so rapid that it is

extremely difficult to keep pase architecturally. Equipments

are

and being improved and new ones are being invented in that

new hospitals have had to change equipments earlier planned

for; some departments before the building were being completed.

3.1 OBSOLESCENCE

Obsolescence in hospitals normally occurs along

the following three are:

(a)

(v)

Bquipment and Hospital Furniture

This is where the fastest rate of obsolace is
experienced as technology change so rapidly that

even a 'fast track' is unable to cope,

To accomodate these changes, architecturall-
planning must reduce the physical inhibitions
to future and unforseen growth and maximize the
posgibility for intermal changes and room

re~arrangements,

The Structure
Like all other buildings, the physical structure

of hospitals age and deteriorate with time, To
replace such structures normally inveolves masive

investmenta. A hospital building should be
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designed with a 1ife expectancy of says 75 - 100

yealge

(¢} Services
Services include heating, ventilation and lighting.
The life expectancy of services ingtallations in
hospitals is about 20 -~ 25 years. Changes may
arise either because a room is being filled for
a different use or as a result of deterioration of

the gervices system,.

TRCHNOLOGY TRENDS

Mopt ¢f the recent advances in medical technoiogy
have come as a result of the computer. Aero space
Engineering has algo contributed to medical technology
as some space exploration equipments are being
ministurized for use in medical diagnosis, e.g., micro

procesasoT.

Broadly speaking, the trends of technology are
towards increased ——
Computerization;
Miniaturization;
Automation (including hobotics);
pon-invasife tecimiques in surgery and

hence an increase in outwparient servicesy
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Precision in body imaging techniques,

Greatest development in technology are noticeable

in the following departmentsi

(a) Radiology

(b) Surgery

(¢) Delivery Suite
(d) Laboratories

(e) Communications

3.,2.,1 Radioclogy
Trend in technology is towarda a continue
improvement in body imaging equipment as well
as reduction in the expoeure of patients to
powerful rays. The new imaging equipments can
be divided into radiation based and non=

radiation baged,

Radiatiop Based Eguipments |
{a) CuTu(Computed Tomography) Scanner., This
reconstructs X-ray slices through the

body by the use of computer,

(b) P.E.T.T.(Position Emission Transaxial
Tomography )

Scamner detects particles glven off by
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' radioactive isotopes introduced into the

- patient,

D.S.A.(Digital Substration Angiography)
Equipment

This combines the functicn of the correctional
flureoscopic equipment with a computer. It
is much less painful than the previous methods
of angiograns and there is minimal exposure

to A-rayvs.

Non-radiation Fauipments

(a)

()

Themmography measures the heat given off Yy
the body, cooler arsas indicating painful

parts of the body.

Ul4tra sound in which sound~§;g§§ are uged
in the examination of fetuses, detection of
internal organ atmormalities, measurement

of blood flow, etc.

N.M.R.(Nuclear Magnetic Resonator)

Registers the electromagnetic reactioﬁ of
various tissues, a compuier being used to
convert this data to find a very precise

image of the body.
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Thege trends in radiology lead to an increasing
demand for space in the radioclogy depariment,
In addition to mpace expansion, advancements
have called for an increase in the number
personnel as new tecimicians are needed to

operate new equipment,

The future in radiclogy is towarde greater
computerization. DBRadiologists may have to
seat down at a ‘control post*with four screens
and on one unit call up all the ultra sound,
CeToy DoS,A. and N,M,R., images on a patient;
corelate and analyse the information recelved

for confirmation of final diagnosis,.

3e242  Surgery

The trend in surgery is more towards non~invasive
surgery, making it possibie to handle more cases

on an out patient bagis.

Lasers are used for the treatment of glaicona
(eye disease) with a small amount of tropieal

anaesthesia or no anaesthesia at all,

C.T. scanners have pioned invaluable in pre-

operative planning for a variety of cranio-



facial digorders, and in the direction of a
gteriotatic method of introducing radio-active

gources to intenstitial tumours.

Tltra sound is used in lithotriper to break-up
kidney stones. MicroBaves at high energy levels

uge heat to deatroy cancercus tissues,

3¢2¢3 Delivery Suite
As technology advances, obstetricious and

ééaecologista. with the dramatic diagnostic and
therapeutic tools at their elisposa, can now

meke definitive diagnoses without exploratory
guxgery; substitute ambulatory for in-hospital
surgery, perform more timely care through in-utero-
gurgery and objectively confirm results of

previously inconclusive examinations,

Ultra sound eguipment is used in fetus examination,
objective dating of pregnancies, early dlagnosis
multiple pregnancies, etc. Trend towards more
compact, more pertable unit which are more

economical and more practical to use.

Fibre optic lighting in laparcseopes is used for

the dlagnosis of gynaecological disorders without
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exploratory surgery, and performance of winor
out=patient surgical proceedures, e.g., tubal

ligationg,

Carbon dioxide and Argon lesers are used in
gurgery for the gimultaneous removal of digeased

tigsue and centralization of the surrounding area.

Laboratory
Clinical pathology has been affected dramatically

by the two directional developments in instrumentation

and science.

Technologists whose notes were previously
monitoring of chemical reactions are fagt becoming
opsrators of laboratory instruments as improvements

in inatrumentationf%ontinous.

The trend of developument has been towards auwtomation

and computerization.

' In laboratory chemistry the major instrument

development is the AUDIO ANALYSER which autorates

and multiplies gpesimen tegting.

In Hematology election cell counters automatically

provide reproducible blood cell counts quickly and
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easily., Thus, allowing the detection of diseases

at an advanced level.

In microblology, new instruments enable automation
of much of the testing for organism in ocultures,.
The most reveluticnary development is the MICRO

EROCESSOR,

The medical laboratory of the future may wiitnesa
increased use of ROBOTICS. With thus, much of the
routine work done by teclnologista would be taken
over by aobotics with greater efficiency and 2L
hours a day operation, The nobots with mechanical
arme about @0 cm. long, would be located at the
centre of circular work stations. For this types
of laboratory however, a crack igﬁi space would be
needed so that bacteria do not grow to Eéan

increasingly sensitive laboratory techniques.

342.5 Computations
Efficiency in the handling and procesasing of

information ig sinequanon in any hospital. Records,
reports, test results, employee statimtica, etc.,
can be communicated with greater efficiency speed
and cost of effectiveness, with the latest

technology.
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Developments include word processing computers,
advanced switching systems, intercoms, etc.
One of the latest development is TELEXES., This
enables word processors to communicate with
each other through the public telephone network
and/or private lines. All forms of telex, test
and data traffic are instantly distributed to

the relevant temminals.

Sick=room Moni tors
Not requiring interconnecting wires or installation

need only pluged into air-condition electric supply

for instant intercommunication.

Nurse Call Systems and Music

Digtribution bed pannels provide a patient's call
button, reasurance lamp and reset; high/low and
"off" switch for over-bed lamp; mains out-let
socket; nurses emergency call switch; and radio

and Television programme selector.

Pneumatic Tube System
Systems connecting numerous installations, &3‘&.

carries all form of paper work, including telexes,
advice and dispatch notes, and also samples and

small supplies, thus eliminating the need for

messengers,
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With such improvemenis, walking distance are
reduced greatly and efficiency of personnel

is enhanced.

3,3  PUYSICAL ACCOMODATION

Physical accomodation depends on the type of
equipment, Some of these new medical technologies,
1ike ULTRA SOUND AND TASERS which can be ingtalled in
a doctors consultation Toom, do not affect the gtructure
of the building. Others do, and these call for the
provision of open flexible left space of large bays of
9 metres square; floor—to-floors heighis of 3.9 metre
to L2 metre; fiat slab construction and possitly a
glight in gtructural grimd planning for ease of future

coping through floors.

3.3.1 Concepts of Accomodation
To accomodate tectmology and expansion in
hospitals, many concepts have been put forward

over the years. prominent among these ares

(a) Structural grid concept;

(v) Loose fit concepds

(c) Spine concepts

(a) Inter—stitial floor concepti

(e) Contiguity concepte
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(a} Structural Grid Concept

This compriseg of wide span structural

&rid with horizontal servicing.

ddvantages

i. Minimum Wewtical interruption to
ugers {loors.
1i, Intermal {flexibility
iili. Possibility of the use of prefaks panels

iv. Possibility of independent of different
departments within the "neutral" structural
grid and hence possibility of external

extension of hogpital.
v. Poesidbility of phased development.

(b) Looge Fit Concept

This has two applications. PFirstly; for the
gtructure, it is known that not all pahrts of
the building deteriorate at the same rate,
This sysztem advocates the physical separation
of the different parts of the building such
that the fabric that suffers the greater
obsolescence can easily be replaced without
geriougly affeciing ythedr partas of the

building structure.
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Secondly, it advocates that the building
gtructure which i9 more parmanent, i.e.,
the hard gystem be physically discrete from
poft aystem of services and equipments

vhich changes more rapidly.

Advantage

In either case, the soft system can be
replaced easily without tampering with the

hard sysiem,.

Svine Concept

This concept iz based on the "hospital street"
vhich can take different configuration, e.g.

Straight 1line, cross, T., figure , etc.

Advantapes
i. Direct system of communications,
if, Paze of development and redevelopment
of different parts, i.e., ease of
internal flexibility and external

extendability.

Disadvantages
i, If hospital street is linear, it may

regquire a very large site.
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The sireet may become too long and

cumbersime to travelbs,

Interatitial Floor

Thie incorporates full-height walk-in

services floors alternating with uemers

floors.

Advantages

i.

ii.

iii.

iv,

Ve

Flexible servieing to all parts of the

uilding.

Eage of meintenance without interference

with uvser activities.

Simplification and acceleration of
econsiruction as various trades men can

work on the building aimalteneously.

More compact building form and hence

Reduction in gite ares,

Di gadvan o8

i.

Total dependance on artificial lighting
and ventilation is problematic and
wninhdbitable on event of equipment

breakdowr.
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ii. Deep plan resulting from such a
concept requires more intenaive

gervicing.

iiis It is expensive in terms of construction

maintenance and running costs.

Contiguity
Thiag concept is built on the contiguity of

hard and soft spaces. Hard spaces are those
department that have exaisting physical
requirements and grow at very fast rates,
€+8. Radiology, nuclear medicine. Soft
spaces are depariments that can easily be
moved without terminally affeeting their
functions within the hospital, e.g., stores,

officen.

Advantage

The expansion requirement of a space can
easily be met by moving the moft space to
a new location while the hard space expanda

into the vacant space.
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3.3,2 Examples of Accomudation

A,

Nuclear Magnetic Resonator (N,M.R.)

Thig is a new, sophisticated, eafe, non=
intrusive diagnostic body imaging technique
in which a patient is encomposed in a large,
circular superconducting magnet, whose
magnetic field in B,000 to 25,000 times that
of the earth. In conjuction with radic wa¥es,
thie magnet reveal details of the bedy tissues
which is processed by a computer and the
resulting image displayed on a video screen

in a control room.

These magnetic forces which emanate in all
direction and the radio wa¥ea can easily be
distorted by ferous metal, e.g., iron and
gteel; moving metal objectz, e.g&., elevators

and automobile; and radico frequencies.

Conagequently sheilding is necesgary.

Sheilding of this equlpment takea two formss

i, total sheilding of equipment from
gurrounding, this involves the stiildin.g
of floorsg, walls and ceiling from radio

frequency interference with prefab
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radic frequency shielding roomsj metal
 sheet, e.Z+y copper, steel, embedded
o ling ¢
in walls, floors and ing, symmetically
placed around the magnet; or magnet
placed symmetrically within s structural

bay and magnetic coils used as shims,.

ii. Sheilding of surrcundings from magnet by
uge of metal detractors at entrance to
suite or by locating magnet away from

computers and from public corridora.

Congtruction

The construction to house this type of
facility will need a floor slab on grade with
minimum vibrations. The floor slab must be
fibre glass iwmpregnated or of epoxy concrete

and must be abtle to support the magnet's load

of about 7,500 kg.

Installations should be non-ferrous soll~pipes,

floor drainsg and electrical conduit,

Ceiling height sho.1d be a clear 4.8 metres
over the magnet and there should be no floor

on mechanical equipment above,
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Encloging structure should be of minimally
reinforced concrete, mason;y or wood, Lighting
should be incandescent light as flourescent
lights produce interference with radio wa¥es

and digtortion of subgequent image.

Example

Cleveland Clinic K.M.R. Centre

At the Cleveland Clinie, the resistive,
superconducting ¥.M,R. is accommodated in a
free gtanding facility consisting of two dome
shaped rooms connected to supporiing areas and
10 other partg of the hogpital through sky

lighted corrider,

The architects' design objective is the
provision of a technically fideal' faclility
that would meet the unique desiagn criteria
demanded by N.M.R's delicate inztrumentation
and also allow higheguality clinical
research for on going developments in N.M.E.

~ tectmology.

The design determinants includedt
- insolation of unita from forous metallic

materials and radio f{requenciesy
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rapidly evolving techmology;
- coecling regquirements;
= pize and type of magnets;

- existing radio frequency on site;

The facility is designed to accommodate

both 2 T and a 15 kilogauss unit; the

15 kilogauss unit being the maximam

atrength of wagnet anticipated in the
future. Due to the zone of influence if the
magnetic field, the size of the scan rooms
wag made To5 metre radius. 4 landscaped wall
at the outer limit of the magnetic zone

eliminates anticipated traffic interference.
The conatruction consiste ofs
= Mass concrete slabs without reinforcement;

« Load bearing brick and block walls;

= Stove lintels outside and laminated wood

inside;
-~ Aluminium window and frames;
~ Expoged laminated wopd beams and deck;

= Stainless steel or aluminium faginers,

plates and tiesy
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- Total elimination of ferous metal from
incandescent light fixtures and sprinkler

heads}

- Magnetic testing of all elements before

installation;

= Subsoil replaced with controlled fil],
specialized shjelding from radio-

frequency interference (R.F.I.) includes

« continous 5 to 12 ounce copper sheeting in

floor, wall and ceiling of examination roomy

» double copper screens in bronze windows

frames}

« copper-roofed dome which alse give clearance
required for recharging the system conductive

wnit with cryorganic helium and nitrogenj
« Use of non=ferous congtruction materials.

The mechanical and electrical systems for the unit
were housed separately., The gystems were designed
1o meet the reauirements for air conditioning, air
handling, lighting and separation of power supply

for each unit. Copper K.F.I. shielding erages each
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gcreening room, including underground piping to
cut intemal interference from mechanical and
electrical systems and also to shield units from

out=eide interference.

To mwmanise these gpaceg tlme, provided the
architects to take the challenge of designing a
relaxing, non-institutional envirovnment; patient
entrance to the new bullding is via a pedestrial
bridge from the old hospltal multi-block complex

or f'rom a nearby parking lot. Extensive use is made
of natural materials, bright ceclours and subdued
lifting to prevent the feeling of claustrophobia
that would otherwise have confronted patient's

entering the N.MJRe vnits.

Radiation Therapy

1. Linear Accelerators

Linear accelerators are used in the treatment
of canger through the controlled gmission of
radioactive particles. The trend in linear
asgelerator development in towards increased
power, i.e., from 5 1o 25 megavolts, making
it necessary for patients to be placed further
from machine, This resulis in a greater

gcatter of radicactive particles.
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Radiation absorption depends on density and

thickneas ¢f surrounding material,

Laminated lead, steel and bhonated polythlene
or borated admixture to the concrete help in

the absorption of these particles.

An S-ghaped corridor or maze leading to the
therapy room can help minimize radiation
leakage as particles repeatedly bounce between
abgsorptive surfaces, OSuch maze mst be wide

enough (say 1.8 metre for quick removal of

gurney).

Arhalon extinguisher must be installed,

The goil and foundation must be strong enough
to suppeort shielding. Adjacent departmenta
magt be protected from dust and vibration that

will occcur during construction.

Its bulk requires that it be sited in a location
a little seperated from other radiological
departments, This creates difficulty in

circulation and control.
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ii, Stanford University Medical Centre
The linear accelerator facility shows the

increase in shielding requirements ae more

powerful machines come into use,

It is designed to accommodate a new 15 to 20

megavolt linear accelerator,

The particles are scattered by an "S" shaped
corridor. Shielding is with laminated dcore
of steel, lead and berated polythylene, walls
at the places that receive the greatest
radiation are 2.7 metre thick and the ceiling
are 55em. thick, built on the floor, Jacked
into place and plastered se that reflection

of perticles is reduced.

The maze is 1.7 metre wide and can allow knack
down components of the linear accelerator to

pass through.
There is also a halon sprinkler system,

iii. Neutren Therapy

This is a new method of treatment of cancer,
It differs from other radiation teclnigues

because of lthe special requirement of the machine
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Complete rotation of the large circular head
round a patient is a requirement, This
requires either high ceiling or a pit beneath
a moveable floor which partially returns over
the head of the generator once it is in the

pit,

Its general requirements are almilar to those

of linear accelerators.

iv. Fox_Chage Cancer Cenire

The peuvtron facility here iz located underground
go that other departmental functions of the
hospltal are not disrupted during construction
and also to make use of the earth as an additional

ghielding material.

Due to the need for clearance for the neutron
accelerator's head both above and below the
patient, & pit beneath a wmoveable floor was

deaigned.

Borated polythylene sheets are mechanjeally
fastened to the concrete to provide obaruptive

surfaces.
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&
Only woocd or concrete finishes are need within
the beam's coverage since metal within the

range of the neutron veam would heat up.

The mechanical system ia conpletely independent
from that of the other departments of the

hospital.
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CHAPTER FCUR

THE ORTHOPAEDIC SPECIALIST TEACIING HOSPITAL DEPARTVMENTS

Accident and Emergency

This will as a matter of fact be a mini hospital
itgelf in the sense that it will have its own operating
room, X-ray, intensive care rooms and a mini ward
whereby patients could be looked after even for a few
days without necessarily being admitted into the
hospital. The function of this demartment include
reception, resuscitation, treatment (both emergency and
followup treatment) of accident patients and those

attacked by sudden illness,

Priority should be given to external acceass for
emergency ambulance, if pogsible it should be a kind of
drive~in access. Seperale access should be provided for

walking and stretcher patients,

Radiology
This department is very ipbportant for diagnosis,

Its main duty is to produce photographic films of various
parts of the body, through X-ray techniques, for the use

in diagnosis.
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Special protection are needed in rooms where
X=ray machines are used because of the high penetrating
power and harmful nature of X=rays, €.£., lead or
bariun plaster finishes are used,

There are two major circulation patterns:

(a) Patient

(v} Xeray films for processing.

The major requirements for flexibility in the

design for:

(a) are good patient supervision and reduction
of staff walking time,

The design therefore:

{b) depends on; to a large extent the type of

film proceggsing method in use,

The radiology department is strongly related with
the out=patient department, with the inepatient wards
and could have been with the accident and emergency
department if not for the "mini hospital" kind of design
advocated for accident and emergency depariment, Thias
relationship, coupled with the weight of X-ray apparatus,
may make the radioclogy department to be located within

the area of out-patient deparitment, wards and the theatre.
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he3 Operating
When operating theaztres and their auxcililary

facilities are centralized in a single department,
there is a better organisation of work and through put,
and the mervices of staff and centralized engineering

plants are more economically employeed,

For proper aseptic control, there is need for
a rigid sepesration of felean'! and 'dirty! traffic,
This indicates a two corridor system which imposes
limjtations on the plan form of the department. There
ghould be as a matter of fact two different types of
operating theatress

i, Apeptic Operating Theatre
ii, Septic Operating Theatre

The three major circulation patterns are patients,
staff and supplies (including theatre supplies). The
shape and content of the individual clusters of
operating theatre and its ancillary rooms also has

a mjor effect on the planning of the department,

The operating theatre department needs a greater
floor~towfloor height than cother hospital depariments,.
Tis is because total air conditioning with filtered

supply and refrigerator is required.
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The department primerily serves the in.patient
wards. If possible, there should be close, horizontal
relationship to the surgical wards. A quick access
from the accident and emergency department is ajso

necessary.

For the quick returm of expensive ingtruments
gent for reprocessing between cperationa, it is important
that a good supply route be maintained with the sterile

supply unit.

PATHOLOGY AND LABORATORY

Yo hospital function reacts to research in biology
and medical care as rapidly and as extensively as the
laboratory. As more discoveries are made about the
nature of blood and the ways in which diseases attacks
the lmman body, laboratory determinations are hrought
into play to asgsist the process of diagnosis and

determinating the effectiveness of the therapy.

This department is concerned with investigation
of specimens taken from patients; bleod, tissue, urine,
etc,, by laboratory fechniques for the confimation or
establiglment of diagnosise. Clinical divisions include
mobid anatomy, histology, haematclogy, bacteriology,

clinical pathology, micro-biology, etc. Laboratory work
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ig carried out in self contained sections of large open
areas of lahoratory bending and emaller spaces of offices,
etc,y common support facilities such as glass wash up

are shared by the units.

Allowance for growth and change is a major design
congideration, Flanning should not inhibit{ anticipated
change in the balance of space between one clinical area
and the other. Reallocation of gpace without much
distruption can be effected by grouping large, open
laboratory areas together and the use of demontable
partitions. Services to bench units {water, drainage,
clectricity, piped gases) should not be a hinderance to
the arrangement of individual technicians work space,
Services could be provided in a2 services spine and free

~gtanding vench units.

This department is quite heavily engineered.
Unpleasant or contaminated air from fume cupboards should
not blow in the direction of the kitchen and theatre

departments as thegse require clean air intake,

The strongest relationship is with the cut-patient
depariment as many outwpatients visit the laboratories to
give specimen, If the pathology department is sited in

the industrial zone, there gshould be 2 specimen collection
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area in the out-patient depariment. The department
should alsc have a good relationship with the hospital
supply route for supply of the large quantities of

supplies needed.

MORTUARY AND POST MORTEM

For obvioug reasons, the location of the mortuary
and post mortem, also a part of the pathclogist's
domain, is always a problem., A gtanding joke is the
hospital planning circles, and come not entirely
unwarranted, 1s that the morftuary will be found
oppocite the entiance to hogpital cafeteria. But it
is an understandable fact that hospitals and physicians
prefer to advertise their successes rather than their
failures, and the location of the mortuary lw usually
worked out so that bodies can be transferred
unobstrusively from the elevator to the mortuary and
from the mortuary to an entrance accommodating the

undertakers ambulance,

The mortuary reguires refrigeratorz of adequate
size to permit the bodies to be readily maneuvered.
The need for mortuary facilities is related to the type
of hogpital population and thus the frequency of death,

Flements of the General Hogpital suggests moriuary
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refrigerators for two bodies as a minimom for 100-bed

hospitals and the refigerator capable of handling three

bodies for a 200-bed hospital,

1—1.5.1

,—hSoz

LeSe3

Functions

{(a) Reception of corpses from wards and
refrigeration vntil they can be collected

by relatives and undertakers,

(n) Carrying out post mortem examination to

confirm or esgtzblish cause of death.

Convenience to morbid anatomy section of the
pathology department is desirable but not

eszsential,

Post Mortem Table Requirements

Pogt mortem table regquirements include water and
drainage servicesa; downward ventilatlion through
tables for prevention of contamination as infected
bodies are disecteds There is need for special

treatment of extract air from the table,

Body Storage
Body storage is in three-tier refrigerated

compartments. Seperate compartments should be

provided for infected bodies,
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LeSsi Location
Should be on the growmd floor and the external
access for undertakers'! vehicles should be

gcreened,

b.5.5 Hesearch Space
With the growing interest of physicians in

participation in research, the planning program
should carefully investigate the possible needs
of research laboratories in which medical problems
can be gtudied as well ag animal quarters and
animal surgeries. Such facilitiea weould not
ordinarily be located close te the pathology

department,

PHYSICAL THERAPY AND REHABILITATION

Within the memory of most users of this text,
patients who suffered functions of the extremities
neter regained full use of injured joints, which had, of
neceagity, been immobilized while their broken bones were
healing. The development of the art of physical therapy
hag made a great change in the out-look for the complete
and unhampered uge of legs and armg after similar injuries
or often illnesses that attack the muscular nervous

System.
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Although a rigid formula for asseasing need is

not available, certain basic considerations have been

evolved from experience, These ares

1

2,

3e

b

5S¢

basis

Number and type of patients in need of physical

therapy.

Recognition of this need by the medical staff

and community.

The location of the hospital and type of community

it serves.

Availability of physical therapy in nearby

institutions or commmnities.
Conmunity service programs of other health agencies,

Degree +o which hospital services are utilized on

an out-patient basis,

The recognized aims of physical therapy form the

for fridging performance. The objectives of

physical therapy are to aid the medical doctor in care

of patients.

- To combat cumulative dieabling effects of

prologed physical and mental illness.

w To minimize residual physical disabiiity.
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To help returm the individual to optimum

living with his capacities,

To hasten convalescence and reduce time in

hospitals.

To contribute to the comfort and well being

of patients,

This department uses both pasive and active

exercise and other techniques of physical treatment %o

rehabilitate patients following illness or disability

The functional areas includet

(a)

(v)

Physio~theraphy and remidial gymastios,
containing large, open exercise area and

individual changing cubicles.

Bydro~therapy ~ which designers sometimes
refer to as a wet area. The principal fixed
equipmentg consists of whirl poel bathe in
which patients may exercise an arm or leg
while water at a contrelled temperature
swirls around the extrimity or extrimities
being treated and pool requiring special
engineering controls for temperature humidity

and filtration plant and special lifting
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apparatus for patients with changing and

pest areas,

(c) Occupational Therapy

Occupational therapy fractures are alsc in
the realm of the rebulons and can only be
digcusged in the most general terms, hecause
the requirements will be entirely related

to the medical care program of the hospital.
Large hospitals that are particularly
oriented in the direction of rehabilitation,
like this, will freguently go into some forms
of cccupational frieing to fit the harchopped
for jobs in industry. Arts and handerafts
roomg are required, Oceasionally, 6ccupationa1
therapy facilities will be limited to storage
areas where materials and carts can be kept
to serve a program in which occupational
therapist goes to bedside, and the patient
carries on therapy activities in his bedroom

on in a patient lounge,

(d) Electrotherapy

A workshop could be enough for this where it

contains beds and electric panels,
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Consultation/Examination Rooms

A groummd floor location is needed because
of the high proportion of out patient
work done here. Alsc, there is need for a

gseparate abulance access,

Special care should be taken in the Intermal
detaching of {loor finisghes and grabrails.
Steps should be avoided as many patients
with varying degrees of disability will he

treated.

Le7 GOCIAL SERVICES

This department deals with the followings:

(a)

(b)

(e)

Campaign for preventive health care

proframe.

Agsisting a patient in finding financial
support for easing the cost of illness,
even. greater support is frequently

provided in a btroad area of soolal problems.

They work directly with the patients’

physician,

The location of the social eounselling unit is

not necessarily pegged to the patient lobby area.
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Scmetimes these officee are related to the out patient
department, although this not necessarily the best
location because some of the social service workers/
officers muat oftem work with the patient at the bed-
side. The unmber of soecial service offices that will
be required depends on the ¢rientation of the
administration and mediczl staff. Therefore, it is
necassary to program this particular functicn in terme

of the neede of this particular hospital organization.

TN-PATTENTS

This conglist of wards and day spaces which are
flexible and can cope with the greatest needa as they
arise. The demontable pention principle will aid a

great lot to achieve ward flexibility.

h.8.1 Principle of Ward Design

(a) The number of beds controlled by one ward
nurging gister ghould be between the ranges

of 20 to 28 beds.

(b} Nurses should be able to obgerve the
greatest possible number of beds from the
nursing stations and when carrying out

routine dutiesn,



72

(¢} 1Isolation of patients for clinical rezsons
and for reasons of privacy call for

sufficient number of single rooms.

(a) CGrouping together of nurse work areas and
their cleose relation to bed areas (to avoid

long walking distance by staff) is essential.

{e)} Patients’ sanitary facilities should related
to groups of bed areag instead of being

centralized in one area.

(f) Demontable partitions allow for flexibility

instead of fixed wallsg.

48,2 Contiguous Wards
| If ward units are srouped horizontally so that

bed areas of adjacent sections are contiguous,
there is the possibility of individual sections
"expanding" or "contracting" at will in response
to changes in demand, There are, however, certain
factore that will limit this possibility. These

include:s

(a) The desire of ward nurging sisters to
have a stable sphere of influence that

they can identify as theresj
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(b) The presence of five doors at the end of
each unit (mits are normally designed to
be 6o—terminous with the five sube

cempartmenty and

(c) The nurse-call system and other communications
being linked to one nursing station or the

other.

Two or more units can however, be grouped in such
a way that there is cagy acceas to facllities

which can be shared.

QUT-PATIENT DEPARTMENT

This department deals with patients that coming as
referred by appointment for consultation, examination or
treatment, Patients to be of an wmemergency cases come
to the hospital via this places This is about the largest
department in floor area. Accommodation can be divided

inte three, viz:

(a) Department
Reception, waiting and sub-walting, patient

amenity, ©.g. snack bar, childrens play area,
cleaners room,,storcs, offices, trolley and wheel

chairs parking space, sanitary facilities.
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(e)

Th

General Purpoge Clinic Suites

This form the cenire of the out~patient department.

There are two types of consultating suites:
i, Combination of consulting and examination

room,

ii. Combination of one consulting room and two

examination rooms.

Examination Rooms

s The firast one provides more flexibility in
room allocation to the different specialities
as these require different number of rooms

for any clinic session,

« The second type can be converted to type; be
when it geemg insuitable or if cother need
arises gince the rooms are going to

demontably partitioned.

Speciality Accommodaticn

Special accommodation should be limited to the
hearest minimum, Ixamples of single speciality
rooms are those dealing with the diseases of the
commending tissues that affect the bores, fractures
of the limbs, fractures of other nature, prosthetics

and orthotics and laboratory.
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It is important that the out-patient department
should have {ts own external accese since it's
going to attract a large amount of both pedestrian

and vehicular traffic.

Preferred location iz on the ground floor,

through part of it can be on an upper floor.

I+ has a ptrong relationghip with the medical

records department,

4,10 PEHARMACY
The main function of the pharmacy department is
the dispensing of drugs to in-patlent wards, departments
and out-patient department. TFacilities should be provided
for goods reception and gtorage, assembling of individual
ward orders, preparation of small quantities of special
stirile products and a special dispensing counter for

issuing prescriptions to out-patients.

It can be suitably located on the grounéd floor
gince it mugt be related to internal and extermal

supply routes and to the cut-patient department.

Ite flammable store is to be shared with other
departments, e.g. pathology, and should be aeparated

from the main hospital building,
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Amount items stored in the pharmacy are controlled
drugs, poisons and drugs liable to misuse. For this,
apecial security precautions ought to be made against

intrusion and theft and zlarm systems should be provided.

The pharmacy department should be located cloge to
the main stores of the hospital so that its stores can

spill over into the main stores if the need arises.

STERILE SUPPLY

The main functions are sterilization and disinfection
of hoapital equipment. Items dealt with include dressing
packs {with or without instruments), linear (e.g. operating

gowns ), instruments {theatre and ward) symiges and bowls.
|

Apart from clearsing and sterilizing, the department
also disinfects medical eguipment which come into close
contact with the patient, e.g. ventilators,

|
The servicing and processing units need gtear service

to autoclares, and a very good relationship to intermal
supply routes of the heal generated and the need to keep

stear maximum as short as possible. 1
!
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%.12 SUPFLY AND DISPOSAL DEPARTMINTS
4.12,1 Supply System

Supply system is o domicating factor of hospital
design, The gupply system is a loose collaboration
of various hospital functions equipment which must
be co-ordinated to place supplies in premeditation
of need at the patient's bed side, at the floor
nursing centre, and at designated points in the
therapeutic system. It must also encompass
Tacilities for returning flor processing and
redistribution voriouns materials and equipment

that have been used in patient care.

The supply department serves essentially as a
store and distribution centre, 1t provides specles
for unloading, chocking, breaking bulk and sorting

for delivery tc users departments.

Storage gpace is needed for cnly a minimum amount
of stock for emergencies; the aim being to take
most of the supvlies directly from the delivery
vehicles to the area of use without pagsing through

the digtribution centre,

lte12.2 Dispesal

The function is to tonke care of the needs for

disposal and reprocessing by all wounds and depariments.
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The items for disposal by the central kitchen
waste disposal units or collection by contractor
include the food remainanta, plate waste from
warde and waste during preparation. General
wazte are digpoged of by incinerator or cremator
or collection by local authority contractor. The
disposal of some specialised waste, e,g., highly
infections or radiocactive materials need gpecial

arrangemnents.

Items like linen which are gsoiled or fouled or
infected are reprocegsed by the laundry while
items like instrume:ts and equipments are

reprocessed by the sterile supply department.

4L.13 CATERING
Main function is preparation, cooking and serving
of food te patient areas, staff dining rooms and student
dimning., Food services to patient areas may be by pregent
tray system or by ulk foed trolley, Beverages are made
at ward levels while all washing is returned ito the central

wagh up area of the main catering department.

Central staff dimning room shouwld be related to the
cooling area of the kitchen, BSeparate dinning hall 1is
provided for the students. Subsidiary dinning rooms or

snack bars may be provided elsewhere in the hospital.
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4.13.1 Location of the Kitchen

Three factors control the location of the kitchen.
These are assess to the vertical transportation

core of the hospital for distribution to the patient
areess access to the cafeteria which in turn must

be continently accessible tc hospital personel; and
finally access 1o service ares where raw food will

be delivered.

PROSTHETIC AND ORTHOTICS .
Prosthetic and orthotics department otherwise

known as the limb fitting department, This department

make artificlal limbs for those who have lost any of

their limbs,

The workshop should be at the industrial zone and
part of the department in-charge of recommendation and
consultations should be sited near the out patient and

physical therapy department.

MEDICAL RECCRDS

Tnis is a very important department in a specialist
teaching hospital. Apart from keeping records for the
personel use of the patients by the sugeon recorde are

referred to for research and teaching purposes.

s i
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The medical record, begining with the admitting
documents and culiminating in the patient discharge
summary, containg a variety of profusses notes, surgeon
orders, diagnostic reports, and summaries of surgieal

procedures, among other documents,

During inwpatient case it originates with the
admiggion, remains at the floor charting desk to assist
the surgeon in planning the course of patient case, and
at the discharge of the patient, goes to the medical
records department where it is filled, after completion
by the attending surgeon. It may thereafter be referred
to for information which may be pupplied to insurance
companies and which may be required in medico-legal

proceedings or for the purpose of resgsearch and teaching.

In planning the medical records department the
social pressures for future provision of increasing
out-patient mervices should be measured, In this context
it should be ncted that quality of care is beat achieved
wvhen the out-patient medical records become an intergual
part of the entire hospital medical records. A greater
amount of gtack space is one of the lesser adjustments

that mast be made to accomodate out-patient mctivities.



Le15a1

81

Location

Location of the medical records department
becomes more important because, although many
out-patients will come on appoimtment and their
records may be extracted from the file in advance
so that they may be on the surgeons desk prior to
the patient's appearance, some patients arrive
without advance appeintments, and their records
should also be available to the surgeon at the
time of consultation. To facilitate such prout
movement of records to the out~patient department,
it is necessary either that there be a physical
relationship between the out-patient department
and the medical records department or that there
be a mechanical meang of delivering these records,
such ag an appropriately sized pneumatic tube

system,

Where the concept of a patient entrance is
adopted, thought may be given to locating the
medical records department close to the admitting
administrative unit and to the out-patient

department,
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Thia department run the post-graduate medical school
and post-graduate nursing school. Though seme undergraduate
medical students might be sent for some courses on
Orthopaediec Surgery., Staff for the prosthetic and orthoticas

were trained in the hogpital,

Teaching facilities are needed on each nursing flocr.
House-officer cubicle are located in & room just inside the
door of the nursing unit and across from the teaching

apartment.

Rooms are provided in the wards along the corridor
essentially for use by the allied health profeassions and

administration,

Lecture rooms, auditorium, mock wards for demonstration,
laboratories, students rest lodge, etc., are provided.for

teaching purposes.

The teaching department should have direct access to

the wards and pathology depaxrtment,

The main aim of this department is to produce

orthopaedic surgeons and orthopaedic nurses.
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Le17 RESEARCH
The repetition of epidemics in our populace stimulate
research. Efforts were placed on the chemical prevention
of wound infections as well as the treatment of bacterial

and panasitic diseases which might affect the bones.

The applica%ion of physical and chemjcal techniques
in the development of the field of molecular bioclogy led
to existensive programs of very sophisticated research.
The development of new insitrumentation, the application
and utilization of radicactive isotops, and the increasingly
accurate quantitation and precision of data fostened the
expansion of research. The huge volume of data generated
required the medical methods for analysis and the application

of computer techniques to bioclogic research,

These needs and the anailability of funding will lead
t0 emphasie on construction of facilities for research with
primary attention to laboratories and equipment for that
purpose rather than for teaching. Supposing facilities such
as adequate animal care units, which are neceassary for
dependable blologic¢ research, or for the specific

requirements of teaching hospitals should be provided,

Le17.1 Future Projecticn

Profueins for the delivery of health care will

continue to endue as a university responsibility.
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Academic health science centres increasingly may

be expected to foster the team approach to

delivery of care. A greater variety of educational
progregs and health science gchools may be expected
to develop. With the educational programs in all
health fields, more integration can be anticipated
between teaching in the basic science, clinical
patient care, and research., The future role of the
academic health centre is not yet entirely cheer,
whether only models of systems for delivery of
health care with corresponding examples of

practice facilities should be provided or whether
wniversities should accept complete responsibility
for all aspects of care in a given geographic area
or population, as is the case with the very large
teaching hospitals in Nigeria, will be a public

and political decision for which proper facilities

ultimately mist be plammed,
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HISTORICAL DEVELOPMENT
Consideration of the comfort and welfare of

patients undergoing operations and the design of special
roomg for surgery advanced enormously following the
period 1847 to 1867 when Dr. Simpson discovered the
anaegthetic properties of chloroform, Poasteur introduced
the theory of putrefication and Joseph Lister, the
famous surgeon, demonsirated how germs infected surgical
wornds. His nse of carbolic acid sprays and other
techniques intended to kxill the harmful bacteria in
operating rooms ploneered antimeptic surgery; bwefore
this time, it was uncommon for surgeons to wash their
hands or put on clean clothes before operating, and
because of the pain involved patients were held down by

atraps during operations.

A number of surgeons can still recall performing
operations in a patient's home on the kitchen table,
where as today, only in exceplional c¢circumstances would
operations be carried out anywhere but in an operating
guite. However, treatment in hospital, where a large
mumber of sick people are congregated, has the serious
disadvantage that disease may be transmitted from one
patient to another, or form a member of the staff 1o the

pa.ti ent.
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The introduction of aseptic, rather than antimeptic
methodg, led to the need for improvements in the design
of operating suites, and in their planning, finishes and
fittingr, lighting, ventilation and sterilizing equipment.
Operations were first performed in single rooms where
also the surgeons gerubbed, the patients were prepared
and the instruments were washed and sterilized. Indeed,

a number of rooma of this type are still in use; many
operating rooms built during war time were equiped to
allow four operations to be carried out at one time, The
large, north-facing opening window, which provided natural
light and ventilation, was a feature of early operating

room design,

Apn more surgical operations were carried out, pairs
of operating rooms were built, which shared facilities
for scrubbing, cleaning and gterilizing, thug, removing
the ancillary proceedures from the operating rooms.
llowever, these suites introduced the problem of the
possible transfer of infection from one operating room to
another, the degree of risk depending uwpon their desisn,
the provision or absence of doors, and the aseptic methods
adopted by the staff. Some ten years ago, in Germany, the
design of "twin" operating rooms was developed (to the

layout shown illustration, Number 1) in which the clean
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and unclean proceedures were separated, while in United
Kingdom many regions returned to single operating

guitea similar to that shown in illustration number 2.

In company with general increase in hospital
building over the past twenly years, operating departments
possesasing grouped operating rooms have been built in
United Xingdom, This has resulted partly from a need for
economy in the use of both money and nureing staff, and
partly from a gemeral trend towards the centralization of
operating facilities which offered such advantages
centraiized sterilizing facilities, a more even
distriuation of the cage load and the availability of
other rooms during maintenance. The design of multl suite
operating deparfments varied considerably from the
comparatively simple arrangement of a number of operating
rooms opening off a central supply room {illustration
nunber 3) to the more elaborate arrangement(illustration
nugher ) proposed for use in this country, where it ie
considersd necessary not only to provide separate olean
supply and disposal corridors, but te isclate, as far as
practicable, the individual operating suites and the

central preparation areas.
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Multi-suite operating departments are most commen
in the United States of America where, because many of
those who are responsible, believe that it 1s dangerous
t¢ move an anaesthetiged patient, it is deemed unnecessary
to previde anaethetic rooms. It should be added that the
operating departments in America, Germmany and Sweden were
not planned to include such elaborate precautions as one
propesed in England, nor indeed, were these precauntions

generally congidered necessary.

THE PROELEM TODAY

Sufficient records are not available to indicate
whether the incedence of sepsis has increased recently
or weather there is now a betier and more effective
appreciation of this long-gtanding preblem. After a
survey between April, 1982 to April, 1984, a total of
157 Orthopaedic — Traumatological cases were admitted
into the Department of Orthopaedic and Traumatological
surgary of the Jos Univergity Teaching Hospital, Jos,
Plateau State. L3 of the 157 patients (28.02%) who
were operated upon acquired wound infections during their
stay in hospital, Proteus {18, 14.86%) was found to be
the most frequently isolated organism followed by stap

gtaphylocus aureus (11, 25.58(), Coliforms (63 13.95%),
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Streptococus and Pseudomonas aeruginosa (3; 6.98%).
The establigshment of Hospital infections control committaee

for every large hoapital in Nigeria is recommended.

The result of wound infection is often no more than
a need to keep the patient in hospital for an extra day
or two until a stitch abscesg has healed; on the other
hand it can be puch more merious, resulting in the losa

of a limb, or even of life,

All who are concerned with the design and maintenance
of operating suites including medical and nursing staff,
architects and engineers, contractorz and manufacturers,
adminisgtrative and maintenance staff should work az a
team so that conditions will be provided in which it is
eagier for the staff to do what is right for the patient,

rather what is wrong.

Engineering is an important aspect of operating
Isuite deaign and much of the success of the department
depends on the quality of the special and general lighting,
and on the performance of the ventilation and sterilizing

equipment,

Many of the basic features in the design of operating

suites have changed. For example, boiler aterilizers
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(which were a source of wild heat and Bteam) are no
longer installed; large autocleaness, another gource
of wild heat, will rarely be installed in the

immediate proximity of future operating rooms; the

vge of rTubber makintoshes and the agetting of trolleys
in sterilizing or preparation rooms is no longer
favoured; the former preference for individuwal operating
suites has given way to the adoption of miti-suite
operating departments, external windows in opereting
rocms are now regarded ag a liability rather than an
agset; the conventional Xeray Mobile Unit is being
displaced by gelf contained image intensifier, and
even traditional brick construction and terrazzo floore
are being replaced by prefabricated consgtructions and

materials,

Such changes gerve fo illustrate how important
it is that the design of operating suites should be
kept under constant review. Only tyyg, wil) 1t be
possible to ensure that all new methods and proceedures
are congidered at the initial design stage and that the
best that can be afforded is provided for those whose

need is great.
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5.3 GENERAL PLANNING CONSIDERATION
Due to the complexity of operating theatre,it
is congequently the most important and most complicated
parts of the hospital. This department of the hospital
receive patients to be operated upon, anaegthetize then,
operate on them, and supervize them post-operatively

until they are fit to be taken back to their wards.

Thus, the primary design consideration ias the
patient, his comfort and smafety. Safety in the sense
that the operating suite must be free from bacterial
infection. The best agepiic contrel technique must be
applied. Patients comfori on the other hand reguires
that the best climatic condition for the patient be
maintained during coperation procedures. Another
factor in the planning of the department is the provision

of a good climatic condition for the surgion's work.

Based on the pre-mentioned factors, the operating
theatre department can be divided into three different

zonegs

(a) The adminigtrative and control areas, e.g., offices
for surgical supervisors and clerks, snirance and
patients' reception, lacker, dictating rooms, coffee

room, etc., these constitute the outer zone,
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(b) The work and storage areas of the depariment which
can be stage as the intermediate zone. The
g%covery room a9 well as the staff rest rooms are
part of thig zone, Personel from other deparitmenta
can deliver supplies to this area but are not

normally allowed to exceed this zone.

(¢) This zone, known as the inner zone consists of
the operating rooms and their ancillaries of
scrub-up roomg, anaesthetic rooms, sterilizing rooms,
plagter rooma, etc, 'his is the area where the
highest level of ageptic control is exercised and
unwanted and unaunthorized traffic should be

eliminated.

It is recommended that the operating department shonld be
separated in a block from the other hospital departments,
posgibly in a cul=de~sac depariment off the main hospital
corridor in order to ensure guiet and to minimize air borne

infector.

The planning of the gsurgical suite should be such
that flexibility of the pattem of work is possible,
instead of the plan entirely dictating the pattern of

work.
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GENERAL RECOMMENDATIONS

It has been increasingly impressed upon me during
my study of operating suites that the first essential
in the prevention of infection is for medical and
nursing staff to maintain a strict aseptic dieeipline
and that the incidence of wound infection may only be
indirectly related to the finishes and fittings in the
guites, It is necessary, of course, for the rooms to
be kept meticulously clean, for doors to be kept closed
during an operation, and for the ventilation system,
section units and autocled@§ to be gatisfactory. It
mugt follow, therefore, that to simplify cleaning, to
prevent unneceggary vwork caused by ungatisfactory and
incorrectly sited fittings, and to otviate any possible
association of infection with the design of the building,
suites must be designed, tuilt, and maintained to provide
ideal conditionsa in which the siaff may work. FPrevention

ig better than cure,

The recommendations I am about to give which is
baged on the Newcastle Heport on Operating Theatre Design
and personal regearch into various existiing theatres
considering their defects based on design and materials
used, If implimented, should provide such conditions,

but it cannot be too strongly emphagised that new medical,
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architecturai and engineering methods and materiale

are congtantly developing and that it will be necessary
for these recommendations to be revised periodically.
The developments which have taken pleace in the finishes,
fittings and general design of operating suites cannot
be neglected, These recommendationa does not, however,
claim to offer ultimate solutions to the problems which
already exist, or to others which will dnuéieas soon

emerge,

A ghort summary of my recommendations is written
hereafter, but it is intended as a general g%%dl-anly;
each architect and engineer directly concermed with an
operating sulte is invited to study the appropriate
sectors in detail to be in a position to enaurs that
the work is carried out in accordance with recommendations

contained in their,

It may be that, in practice, certsin modifications
of the recommendations may be considered necessary. If
23 these should be noted and brought to the attention of
the architects concerned in the design of operating

suites.



5.!.]-.1 OEemting Rﬂoms
(a) Recommended area — 36m? satisfactory

room gize -~ 6m x ém with a ceiling height
of 3-&’1-

All fititings should be get flush with the

face of the wall or ceiling.

(b) The siting of doors and fittings should
be similar to illustration number §
including “surgeons" and "nurses"
equipment panels ag illustrated, clocks,
recesged cupboards and electrical socket

out-lets,.

(c¢) Flush mounted ceiling lightings fittings
and diffusers should be installed as

ghown in illustrations number 6 and 7.

(a) Air evacuation values ghould be installed

ag ghown in illustration number 8,

(e) Any background heating should be provided

by means of a two speed ventilation system,

(f) Medical gas, suction, compressed air and

certain electrical out=lets should be
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(£)

(h)

(2)

(v)

(e}

(a)

g6

provided by means as shown in illustrations

Sand 6.

In multi suite operating depariments conduit
should he installed for monitor connections
and the need lor obgervation and monitor

panelg congidered,

The wider use ¢f prefabricated operating

suites should be investigated.

Anaesthetic Hooms

Recommended area = 16.20m2, gsatisfactory
room size L,50m x 3,60m,

The axia of the room should be in time with
the table in the operating roomj the doors
ghould be sited at each end of the room
and the lay out as shown in illuemtration

number 9.

The colour of the walls should be belge or

aimilar.

A light grey anti-static

is recommended,
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The wall and floor bench fittings should
be positioned along one side of the room,

preferably on the right.

Oxygen, nitrons oxjide and suction services
should be provided as shown in fllustrations

nunber 9,

Any windows, through which the sun may
shine onto the patient's face should be
fitted with blinds and preferably be

double glazed,

The artificial lighting should be of an
approved colour and capable of being
deimmed. An examination light fitting

should be provided,

A clock, with a second hand should be
provided on the wall beyond the patient's

feet.

A minimun of four 13 Amp. electrical socket

out=lets ghould be provided.

Cylinder and pole racks would normally be

provided in the anaesthetic store and
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(1)

()

(n)

(a)

(b)

(e)

(a)

trolley bays respectively, but may be

required in the anaesthetice room.

A warm blanket cupboard should be formed
between the anaegthetic room and exit

lobby or in the exit lobby.

A small, through, drug cupboard between
the anaeathetic and operating rooms may

be required.

A wall mounted, foot operated, paper sack

holder should be provided,

Scrub Rooums

Recommended area = 9.0m2, satiafactory

rooln gize L.2m X 2.2m,

The room should be narrow in shape with
layout and fittings as shown in illustration
numbers 10 and 11 with separate areas for

acrubbing and gownlng c¢lear of opening doors.

Where aprons may be worn, hooks should be

provided,

A triple screen unit or trough, 2.25m long

and L5cm wide should be installed.
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(e) The hot and cold water mupplies should
be from tanks snd should have a balanced,

low pressure.

(f) The water supply should be mechanically
mixed in individual valVes and controlled
by a foot-operated unit, oglan el bow=

action lever,

(g) The water out~lets should be 2.6cm
diametre with an anti-splash apray or
askated nozzle positioned as aspecified and

shown,

{h) Removable soap trays should be installed,
algo provision made for foot—operated

medicated soap dispensers.

(1) Xail brush dispensers should be provided,

(3) Wnere individual pecks are to be used,
1.50n long x 0,45m wide malamine fagced,
removable shelves should be provided 0.LSm

and 0.90nm from the floor.

Selieh Siuice Rooms and Disposal/Cleaning Areas

Siluice roome in single operating suites including

possible variations (e.2., where a peck system 1s

uged)
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(a) Recommended area - 1M12° to 12m2

satisfactory room size L.Om x 3.0m.

(v) e room should have docor-ways to the
operating room and disposal corrider and
should communicate by hatch with the

sterilizing.room,.

(¢) The layout of the room fittings should be
gimilar to that shown in illustrators

numbers 12 and 13.

(d) The fittings should include special sink
unit, towel dicpenser, drying rail, wall
taps for bucket filling, apron hooks,
specimen cupboard, scap tray, brush bowl,
shelves for bowls, lotions and "dry" linen,
etc.y and bag holders for collecting foul

linen, linen, gloves, swabas and glass.

{e) The gink unit should be in accordance

with the apecification,

(f) Increased Area

i. VWhen two awtoclaves are to be used the
area should increased by 2m2 and the
ingtrument cupboards installed in the

auice roof,
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ii. When instruments are to be packed in
this room a bench should be provided

and the area increased by ome,

iii. When instrument packing and throughe
autockmwd systema are to be uszed, the
area should be increased by Lm? (sece
illuvstration number 12)

Digposal/cleaning area (in a multi~suite

operating department)
(a) Recommended area - 4Om2,
(b) Layout to be as illuatration number 5.

(¢) ©Parking space for disposal and linen
trolleys should be allowed near

operating room door.

{d) Where plaster work is to be carried
out an additional plaster receiver

should be provided,

Sterizing and Preparation Rooms

Sterilizing rooms (with Instrument sterilizing

facilities).

(2)

Resommended area 16,00m? (excluding services

area), satisfactory room size L4,50m x 3.50m,



(b) TLayout and fittings should be similar
to thoge shown on illusgtration number 1l
an area {1,80m x 2,40m) for the set

trolleys %o be parked.

(¢) Bench filling and instrument cabinet
should be similar to those shown in

illustration numbers 14 and 15.

(d) THeated cabinet for bottled sterile.water
should be similar to that shown in
illustration 16, In isclated operating
suites, recessed 50 litres hot and cold
water sferilizers may be required as an

alternative.

(e) The use of a packed instrument system
should be considered in all new operating

suites,

(£) The size of the main auto-claWe should rot
exceed 1.512 x 60cm deep and should be fixed
90em from the flooxr to the hottom shelf,

It is advised that one sterilizer 30cm in

diameter by S50cm long should be sufficient.
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The high speed autoclaNe (if provided which

should be) should be 22,5cm diameter by

L].SCm . deep .

The sterilizing equipment, pipe work, and
face panel, also the water bottle cabinet

must be insulated,

The front of the sterilizer face panel and

service gpace must be ventilated.

Brick or block walls surrounding a
service area should be finished with cement

render.

Boiler sterilizers should not be installed.
(1f for any reason they are provided, either
built=in or free standing, an extract
ventilation syetem Incoerporating a canopy

should be formed).

Preparation Rooms

(2)

(b)

Recommended arsa -~ 11.25m2 (10m? minimum)

satisfactory room size L.S5m x 2.5m.

Layout, fittings, sheling and heated

cabinet for bottled pterile water should
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be gimilar to those shown in illustration

number 16.

S«ie6  Theatre Supply and Sterilizing Units

(a)

(e)

(a)

The minimum floor area of a unit supplying

gix operating suites should be 110m2 and

probable break-down would bes

i,
ii.

iii.

iv.

Central sink room = 22.5m@
Storage and packing area - 22.5m?

Sterilizing area - 22.5m2 (excluding

gervice space)

Central supply area - L2.5w°

(excluding angesthetic supplies).

General layout and fittings should be

ginilar to those shown illustration number

17.

Facilities for combined instrument and

linen packs should be provided, unless

ingtructed otherwise.

The central sink room should be screened

from the remainder of the unit.
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(e) The fittings in the central sink room

should include the following:
i, Linen and disposal bag holders.

1i, Sterilizer for contaminated instruments

(if required).
iii. 5lop hopper.
ive. Double gink and drainer umit, with
jet/spray hose.
v, Mechanical instrument washer., ;
vi. Ingtrument dryer.
vii. Shelving.

Facilities for disposal, also troleey

washing and parking should be provided.
(£} The fittings in the storage and packing

area should include the followings

i. Instrument storage cabinets.

ii. Storage shelves cr trays for bowls,

trays, linen, swebs, etfc.

iii. Process bench including reception
hateh, sorting, packing, checking,

wraping and despatching sections.
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iv. WBSh baSing.

The aterilizing equipment should be

suitable for wrapped instruments, etc.,

and include two rectangular high-pressure,
high~vacuwn antoclaNes; a lot air oven, a
small high-gspeed autoclade and pasteurization

unit may be required,

u
The ster%;ers should be insulated and the
work and service areas ventilated to control

heat emission.,

The storage facilities in the central supply
area should include the following:

i. Adjustable shelving,

ii. Adjustable trays/baskets

1ii. Heated cabinet or trolley for sterile

fluids,.

iv, Bench fitting for small bottles,

cathetera, etc.
v, refrigerator.

Space should be allowed for one trolley per

operating room.
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Plaster Hoom Fitting

(a) The plaster sink suit should be similar
to that shown in illustration number 18,
In a mlti-suite an additional slop hopper/
receiver ghould be provided out-side the
cperating suite to be used for the
application of plaster bandages after

surgery.

™
(b) Extension fittings - a ceilinginé? wall
cleat and wzall ring should be provided

(see illustration number 18).

Mnti-Static Floor Finishes

In general the use of terrazezo flooring is

_ recormended, however, in operating rooms used

for minor proceedures, vinyl, and ceramic flooring
should be tried to ascertain whether theme finishe§
will withstand the conditions found in operating

room in this country.

Anti-Static Terrazzo Flooring

(a) The sub~floor should be formed of reinforced
concrete desigmed to limit movement and
support the load of terrazzo flooring., The
floor must not be affected unduly by heating

from below or in the floor.
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(b) The in-sitW concrete sub-floer should be
t¥chamically hacked and the terrazzo 1aid

in acecordance with specifications.
OR

If limited movement may occur, the sub-
floor should be formed and the terrazzo

laid in accordance with specifications,

Anti-Static Vinyl Flooring
(s8) The sub-~floor must be dry.

(¥) The screed and finish to be laid, in
accordance with the appropriate sections
of specifications, where floors will be
subjected to wet cleaning use marley
floor or poly floor. VWhere floors will
be subjects toc gemi-dry cleaning,

conductile (or equal) may be used.

Wall and Ceiling Finighes

General

To reduce the possibility of defect in finishes
guch as may he caused by movement, steam and water,
care must be taken in the defign of the structure,

the installation of the engineering services, the
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selection of the plaster, the use of timber, the
drying out of the sgtructure and the proviesion of

adequate temporary lighting.

Operating HRoom “alig

Preferred colours
Grey - B.S.90%4
Beige - B.5.,1015
Pale Yellow - B.85.k0S2

Pale Green ~ B.35. 6069

(a) Of all the finishes c¢onsidered, it is known
that teramic tiles have proved consistenily
to be the most successful permanent wall
finigh in operating rooms and the probtiem
of porous points im now replaced by the uae
of epoxy grout. Ceramic wall tiling is
considered to be an acceptable finish,

invelving the least mistake of failure.

(v) Reinforced paint coating, protected light/
medium weizht wall coverings and heavy
weight wall coveringe have all been
successfully used either é? the United
States or Sweeden. However, lack of

experience in application and of suitable
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materials had increased the risk of

fajlure in this country.

For immediate use on the operating room
walls in the single operating euites now
being enacted or designed, one may
recommend the use of a heavy weight

covering, such as Evengleam.

Alternatively, the "thin" two pack coatinge
reinforced with fibreglass, such ags Luxol
Polyenethene (semi-glasa finish) when g
sultable, smooth, matt, protected light/
medium weight wall covering becomes

available, this ghould also be ueed,

For prefabricated wall and ceiling panels

a pystem of metal framing and sheet metal,
faced with Vinyl covering such as Stelvetile,
or an enamel finish, and backed with

insulation appears to be most suitable.

Operating Room Ceilings

Preferred Colours — Off-white, B.S.LOL4E and 3033.
The smooth, mall, light weight wall coverings
(such as stormar 619 Buckskin Emboss) should be
used because of their ability to mast any cracks

which may occur.
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As an alternative, a semi-gloss paint finish

should be used.

Finishes for Other liooms

(a) Scrub, Smice, Sterilizing and Preparation Rooms

¥alle

The semi-gloss {inish, this two-part coatings
should be used reinforced with 90cm wide
sheet fibreglass immediately a above the
skirting, around openings and over areas

liable to damage or cracking.

Ceilings
Semi~gloss paint or light weight wall

covering.

(b) Anaesthetic Hooms

¥alls

The use of medium weight covering, such as
Suwide 7062 (on a2 smooth, protected, light/
medium weizht wall covering, if available)
is recommended. Alternatively a coating a
coating as recommended for scrub rooms.

Preferred colour B,S. 1015,
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Ceilings
Light weight wall coverings with a delicate

pattern or semi-gloss paint.

{(¢) Main Corridors
Walls
Here one may recommend the use of heavy duty
coverings, such as Evengleam, which will
withstand considerable damage, and should
damage occur, can be quickly repaired
without closing the corridor for more than a

1imited period.

Ceilings

Type C-1 where access is not required light

weight wall coverings or semi-glosa paint.

Type C-2 - where access is required,
unperforated heated aluminium celling panels,

or, Vinyl faced fibre-glass panels.

51,10  Windows '
"' (a) Windows should not be provided in operating
| rooms, unless they are perticularly requested
by the Surgeons, and planning permits.

(b) Where provided, the fixed window frames and,

wa
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if possible, the glaas should be set flush
with the wall face. A blind or shulter

ghould be fitted between double glazing to
provide partial blackout (see illustration

number 19}

(o) Any windows in anaesthetic or recovery
which face is a direction other than North
should be filled with ©blinds between double

glazing,

Doors, Hardware and Frames

Doors

(a) The height of the doors, in particular those
through which patients and equipment will

pass, should be 2.05m.

(b) The width of the doors should be determined

by their intended use and position,

(¢) Doors should be LSem thick, constructed with
a solid core, with outer frame, and blockings

for all springs, etc.

(a) ‘toisture protection should be provided at all

edges (i.e., lipping)
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A protective noising (Mipolam P.L37 o equal)
should be fitted into the opening edze to

prevent damage.

A triplewglazed unit with a clear aperture
37.5cm x 17.5cem (L0cem x 20cm) should be
filled with the bottom inner edge set 1.325m
from the floor {see i1llustration 20}. The
glags should be held in position by plastic
cover strips {such as Mipolam P.802). A sheet
of tinted glass may be required to reduce

glare,

The finish of the doors should bes
i. 1.6mm melamine with a glight pattern

effect to mask any scratch marks.

ii. Painted Alder or Birch faged plywood.
Painted doorg liable toc damage by staff and
mobile egquipment should be fitted with 30cm
deep 16 guage, ancdised aluminium protection
plates, and fitted over the lower section of
the door and the other with the top edge 1.0m.
from the floor. The edges of the plates should
te splayed and the platee secured by adhesive

and counter sink screws.
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Hardwere

(h)  30cm $C. Pull handles, equal to Dynard
H116, or any equally appropriate locally
made handle should be fitted to¢ both sides
of double gwing doors and one aide of
single swing doors at a helght of between
1.0m and 1,3m from the floor, The 30cm x
10cm push plates on agingle swing doors should
alse have the edges splayed and be secured by

adhesive and counter sunk screws,

(1} TFloor springs should be fitted, such as
single action or iwo double action apring.
further experiments should be carried out
with shoe springs fitted in the heads of the

doors, as an altermative floor springs.

(3) ©No locks, latches, or rebated meeting edges
should be fitted on doors into the operating

IOCT .

(k) Automatic doors should be used at the entrance

to a multi suite operating department.

Frames
(1) 16 S.W.g metal door frames (see 1llustration

nunmber 21) should be used and in traffic areas
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they ghould have a 1,0m high stainless steel
section to the lower length of the jambe.
Alternatively, the flows should be formed of
selected Iroke hardwood, pinned before
fixing. Secured by dowels and tieg, and
finighed with Booth'a flush aluminium
architraWes, including covering with fibre
glass tape at the joint with the plaster.

(as illustraticn number 22).

5¢5 OFERATING ROOMS
5e5e1s Use
In addition to general surgery (which may
include operations or almost any part of the body)
there are the following specialiat branches of
surgerys
Speciality
Orthopaedic Surgery
Gynaecology Surgery
Uhological Surgery
Otokhinolakyngology (E.N.T.)
Ophthalmelogy
Plastic Surgery

Neurosurgery
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Candiological Surgery
Thoracic Surgery

Vagcular Surgery

Before one can efficiently design a very functional
operating room, one must have the insight of what
goes on in 1t, One must fully understand the

proceedure of an cperation,
The proceedure for a typical operation is am follows:

(a) The room is prepared. 1t appears that as a
routine, the ceilings ie operating rooms
should be washed once a month, the whole of
the walls once a day and the floors before
and after each operating sesgion, as well
as limited ¢leaning between cases, In
addition, at leagt before each session, all
fittings in the reoom « operating lamp, cup-
Yosrds and shelves (if any), trolleys,

tables, etc., should be c¢leaned.
{(v) The operation list is exhibted.

(¢} X~Ray films for the particular patient are

hung on the viewing screen.
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The instruments, linen, tubing, leads,
solutions required for the operation are
conveyed into the room from the steriltizing
or preparation room, These may be either
brought in as sterile packs and bottles

or asm trolleys with a sterile sheet,

The anaesthetised patient connected to the
anaesthic machine, is moved into the
operating room on the operating table with
the minimum of disturbance and the
anaesthetic machine is connected to the
piped gas supplies. Alternatively, the
patient may be brought in on a trolley or
bed and transferred to the operating table,
or he may be on a2 mobile cperating tadble top

which is then attached to the fixed base,

If not already correctly positoned, the
patient is positioned by "Unscrubbed” staff
and if diatherny is to be used, an earth

plate is connected.

Having scrubbed, the surgeons enter the
operating room from the ecrub room. {(when a
pack system is used, the "scrubbed" nurse

enters shortly before the surgeons).
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All doors are closed.

The sterile instruments are uncovered and
arranged and the gterile lotions are
poured into bowls (depending on when the

lotions are required),

The patient ia prepared; transfusion fluids
may be connected, the area of the wound
swabbed and the remaining parts of the

body covered with sterile sheets.
The operation commences.

The number of swaba exposed is recorded on
a beard on list and the used-swabs are
exposed on a rack {(or placed into bags) by

the "uusorubbed" nurse for checking.

The anaesthetist contrels the anaeathetising
of the patient, the intrevenous fluids,
gdministers drugs if required and records

the condition of the patient.

Diathermy egquipment may be used for cutting

or secaling,
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The auction unit, with bottles on a
trolley connected to the piped vacuun

may bve uged to drain away fluids.

Qther eguipnent euch as X-Ray machines,
Image intengifiers as mobile operating

1amps may be required.

The surgeons may rinse their hands in
bowls of gterile solution and the Sister

may place uged ingtruments in pimilar bowlss

Powls or bottles for specimens may be

required.

Catheters and addi tional guturs material

pay be required in addition to those set oute

Dressing materials are removed from 2

geperate pack and applied.

The operation is completed. The "ﬁnacrubbedP
nurse may call the poriers to ‘take away the

patient.

The patient 1g prepared for return to the
ward and transferred to a trolley im the

exit lobby oX operating raoiie
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The surgeons remove their gloves and
downs, place them in a linen skip on a

trolley, and leave the operating Yoom.

The used and exposed ingtrunents, linen,
golutionsg, swabs suture, glass, etc., are
transferred to lhe slulce room oF disposal

corridor, on or separate from the trolleys.

The floor and any equipment left in the
operating room is cleaned in preparation

for the next case.
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LOCATTION

After much eearch for = suitable location while
considering so many factors: Abuja is chosen because
we already have Othopaedic Hospitals in Kano serving the

Northern area of the country while we have ancther in

‘Lagos and one at Inhugus So, for Orthopaedic Specialist

Hogpital to spring up again it is reaschnable enough to
site it at Abuja being the central focus of the country
and is easily accessible frorm all part of the country.
Abuja being the new Capital and for the projected
population and the traffic network is the most suitable

to all other cities in the country.

The site is located at the reserved area for public
facility. It is at the tail end of the city centre,
vounded on three sides by artiery roads which will zasist

in easy accessibility to the site,

SITE SELECTION CRITERIA

Site gelection criteria is defined by g combination
of environmental factors, including scils characteristics,
vegetation quality, geological characteristics probable
expension zones, quality of climate, and suitability of

terrain,
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No environmental factor is particularly meaningful,

by itself, to determine site suitability. Tnterpretation

and correlation is required to transerm them into useful

measures for site evaluation. Key positive-and-negative

criteria were employed. A set of most important positive

qualities for amelection this site includes the following:

(a)

(b)

()

(d)

(e)

(£)

(g)

(r)

(1)

The most comfortable and healthful climate available;
Sufficlent size to accomodate future growths
Cofiguration to allow maximum choice in hospital formg;

Minimum topographic restrictions precluding the
possibility of an efficient transportation system and

orgenization of land uses.

Buildable soila and geclogic conditions not requiring

unusual or heroic engineering measures for construction;

Unigue or exploitable natural features for hospital

degign purposes;
No flood plain terraces;
Scopes are between 5 - 10 percent;

Good natural drainage,
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§.3 SITE ANALYSIS

B o3eT

B 342

6 o3els

Access
Apart from the North-eastern part, the
accesgsible from 211 sides. Though direct access

should be from the Southern part of the site.

Size and Future “xponsion

The site is five sides with bounding lines
of 280 metre, 400 metre, 190 metre, 2L0 metre and
500 metre starting from the Western line in a
clock wise direction. This size is suitable for
the anticipated development, for providing parking

and future expansion,

To and e

The site is fairly flat, it slopes gradually
from the Western to the Eastern end. The natural
drainage follow the direction of the slope. Their
is a protected water way at the Eastern end where
the drainage could be collected together and

passed away from the site,

Present Land Use and Ground Cover

The site is not been presently used, it is
entirely be covered by natural vegetation, though

in the Abuja Master FPlan it is under the land
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reserved for public facility. The natural
vegetation hags a stabilising influence on the
soil and prevent erosion. Thus, there is

adequate ground cover of greenery,

©.3,5 Top Soil Suitability for Foundation

The upper layer of the soil, like other
parte of the land of Abuja, iz made up of silt
and gand., This type of =0il is very suitable for

most types of building foundations,

B.3.6 Ixees
Fow trees exist on the site. The ones that
exist are varieties trees including palm trees.
where these will not obstruct building
congtruction, they will be retained more trees
may be needed to act as noise breakers, sun

breakers, screening of glare and pollution, etec.

§ 3.7 Climate
A comfortable living environment depend on
maximising the aspects of the environment which
reduces heat and the effect of humidity, and
protection from rain and dust. Planning with
climate should take place at all scales., While

detailed climatic informaticn is not yet available,
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extractions from existing airborme meteorological

ptations have been used to develop hasic

discription of climatic parametres presented in

figure 8,1, These factors and their planning

implications are discussed below:

1.

Temperature (Fumidity)

In human terms, wet radiation is felt as the
temperature, the response to which is greatly
influenced by the humidlty conditions in the
air, The Abuja records its highest temperature
during rhe dry season when there are few, if
any clouds. Changes in temperature of as much
ag 17°C have been recorded between the highest
and lowest teuperature in a single day. During
the rainy seaszon, the maximum temperature is
lower due to dense cloud cover. Annual range

is also much lower, sometimes no more than 7°C

in July and August.

Human sensibility to temperature is greatly
affected by relative humidity, The data shows
the monthly variation in temperature and
humidity for Abuja taken at 0700 hours and
1600 hours. During the dry season, relative

humidity taken in the afternocn to as low as
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20 peyrcent in the city. This low relative humidity,
coupled with high affernocon temperatures, accocunt
for dessicating effects of the dry season. In the
rainy season, the relative humidity is much higher,
eapecially in the morning hours when it can reach as
high as 95 percent., IEven though the temperature is
slightly lower, The effect is to create a heat trap.
When this situation occurs, the general feeling is

te be uncomfortzbly hot.

Rainfall

The start of rainy season in North-eastern Abuja is
around 10th of April. The rain tapers off very
rapidily after 20th of October. Thus, this duration
of the rainy season is between 180 - 190 days. The
datz shows the mean monthly rainfall for the Abuja
area., The mean monthly digtribution shows a

tendency for concentration in three or four months,
In the Abuja area 60 percent of the annual rainfall
is in the months of July, August and September. This
concentration of rainfall shows the need for drainage
system that can handle large volumes of water very

rapidly.
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¥ind (Dust)

Two major air masses dominate the climate Abuja.
Thegse are the tropical maritime air mass and
tropical continental air mass. The tropical
maritime ia formed over Atlantic occean from the
South-west to North—east direction. The tropical
continental air mass is developed over the Sahara
desert and therefore, worm and dry and blow in the
oppogite direction, North-east to South-west, The
oscillitions befween these two air mass produces

the higheat seasonal characteriastics of weather
conditions in the country. The tropical continental
mess is associated with dry season, and the tropical

mass creates the West ceason.

The presence of these two are indicated by the

characteristics of privailing winds.

The tropical continental mass is aszociated with the
North-east trade winds and the tropical maritime

mass gives the South-west manson winds. The intensity
and duration of each type of mind over a particular

place is due to intense of these two masses,

In June, the Northernly flow of air component has

weakened and only the Southerly flow predominates.
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Being molsture -~ laden. It brings a lot of main,
In September, the tropical comtinental begins to
intensify over the territory and the North-east
trades become the dominant wind from October to
March bringing with it dry, cloudless but dust-

laden conditions amsociated with the harmattan,

Sun and Cloud Cover

In Nigeria, there is a general increase in the
total hours of sun shine further North from
Atlantic Coamt., The amount of sun shine ranges
from maximum of 1,300 hours in the Niger Delts to
over 3,200 hours in the extreme North-east of the
country. Abuja City is exposed to 2,500 sun shine

hours annually.(Mabegunie, 1977)

Utilities

Rectricity from National Electric Power
Authority (N.E.P.l.). Water from the City Water
Board and Telephones from the Nigeria Telecommunication

Limjted.

Nuigance

The only off site nuisance envisaged is noise
from vehicular traffic plying almost round the site,
Noise breakers in the form of trees and shrubs are

needed on these gides,
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