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"It is a truism that a university is a society 

founded for the advancement of learning and 

the dissemination of knowledge. This means that 

it is constantly changing, always on its way, 

its work never completed. Departments expand, 

contract, quadruple in size, or virtually 

disappear within a few years, often in defiance 

of the most knowledgeable and expert forecasts. 

Every building and each layout, so optimistically 

and thoroguhly designed, seems to become within 

a decade not only out of date but physically 

hampering to the future. Any attempt therefore 

to constrict its movement artificially, either 

academically or physically, seems doomed, and 

rightly doomed, to failure."

CASSON AND CONDER 
UNIVERSITY OF BIRMINGHAM 
DEVELOPMENT PLAN REPORT (1958).
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The* requirements of highei education in terns of 

physical facilities or built spaces constantly 

change. This is because of the very nature of

tertiary level education, that search into the
/

unknown for the accumulation of knov/ledge. The 

instruments for this advance constantly change as 

greater understanding is achieved, the built 

spaces being mere instruments in the process whose 

requirements can not be absolutely pre-determined.

This study aims at identifying the factors which 

cause changes in the physical facilities and 

devising through architectural design the 

flexibility needed by the facilities to respond
\

smoothly and efficiently. The facilities should 

lend themselves to re-organisation and multi-use 

such that they may never be declared redundant as
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instruments of higher education dissemination.

%
This study based on the physical facilities of 

the University of Nairobi aims at determining the 

variable factors by physical inspection and 

analysis of the changes the buildings underwent 

over a period in use. This also enabled the 

ranking of these factors in order of severity 

and change frequency, understanding the elements 

in the building affected, and devising prototype 

methods of accommodating changes.

During the course of the study it became evident 

that d single space capable of accomirodating all 

the teaching/leaming activities would permit the 

ultimate flexibility in use. In an attempt to 

achieve this the room performance requirements of 

the activities were determined and when grouped, 

showed that four different kinds of spaces were 

capable of housing all these activities.

It also became evident that growth is an inevitable 

phenomenon in higher education facilities. Thus 

a system of planning and building had to be devised 

that could accommodate growth yet maintain the 

inherent order in the system, every time growth 

occurred.

The identification and understanding of the causes 

of changes and the architectural response to these
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in the Kenyan situation is the rationale for this 

study.
%

This is demonstrated in the final part, by the 

application of the findings in this study to a 

design exercise for the University of Nairobi.

A facility is developed to be shared by five 

disciplines who need immediate accommodation on 

a partly developed site. This facility withstands 

the eleven factors identified which bring about 

change and accommodates growth by a combination 

of nuclear and segmental planning. The built 

spaces recommended within the segmental infra

structure also respond to the factors causing 

changes. This prototype facility developed is 

used to demonstrate the flexibility determined by 

direct application to the Kenyan context.



X

I wish to sincerely thank all those who 

contributed and assisted me in this study, 

knowingly or unknowingly, without whose help 

the task would have been impossible.

Thank You.

Parmjeet Singh Thatthi.



M  i l  T IM

3.1.1. Classification of Spaces which 20
house all the teaching/learning 
activities at the University of 
Nairobi (1970-82).

4.1.1 Identification of the Kinds of 32
Spaces at the University of
Nairobi Campus, 1982.

4.2.1 Room Performance Requirements 35
Data of Space at the University
of Nairobi, 1982.

5.5.2 Use of Teaching/Learning Spaces 5.4
by Disciplines as the
depth of study changes.

5.6.2 Use of Teaching/Learning Spaces 57
in a week by some courses under
taken at the University of Nairobi
in the .1981/82 academic session.

Variation in the Use of Teaching/ 59 
Learning Spaces by Postgraduate 
Diploma Course of Geodesy and 
Photogrammeti'y at the University 
of Nairobi in one Academic Session.



xii

—

6.2*3 Cost Indices of Higher Educational 85 
Spaces Relative to the Cost of 
One Classroom Space.

6.4.1 Effects on the Components of 93
Physical Facilities of the 
University of Nairobi by the 
Factors which cause Changes.

8.1.1 Grouping Spaces by Common Room 113
Performance Requirements to
Produce SIX Distinct Space 
Types in the University of 
Nairobi Facilities.

8.1.2 Grouping Spaces by Common Room 116
Performance Requirements to
Produce FOUR Distinct Space 
Types in the University of 
Nairobi Facilities.

8.2.1 Department of Geography: 119
Academic
1976-1982

Facilities Requirements 
•

9.1.1 User 01: 
Studies

School of Environmental 133

9.1.2 User 02: School of Journalism 134

9.1.3 User 03: 
Research

Population Studies & 
Institute

135

9.1.4 User 04: Institute for Develop
ment Studies

136

9.1.5 User 05: 
Studies

Institute of African 137



Disciplines Space Use Analysis - 
eventual survey card.

Room Performance Requirements 
Data - survey card.

Room Performance Requirements 
Data - Summary Data Card.

Enrollment & Physical Growth 
Trends at the University of 
Nairobi Campus 1970-1982.

Growth in Enrollment and the 
Growth in Teaching/Learning 
Floor Area per discipline at 
the University of Nairobi 
Campus 1970-1982.

Growth in Postgraduate Enrollment 
and the resultant growth in 
facilities at the University 
of Nairobi 1970-1982.

Growth of Staff Employed at 
the University and the annual 
growth of physical facilities



xiv

5.3.2

5.5.1

5.6.1

5.7.1

5.7.2

5.7.3

5.7.4 

5.10.1

5.11.1

6.3

7.0

7.1

7.2

Academic/Support Staff to 49
Student Ratios at the
University of Nairobi 1970-1982.*
Structure of the Disciplines 53
offered and Inter-disciplinary 
Institutes at the University of 
Nairobi 1970-1982.

Growth in the number of 56
disciplines offered and the 
courses taught at the University 
of Nairobi 1970-1982.

Variation in the maximum capacity 63
of space using different teaching/ 
learning methods.

Variation in the staff : student 63
ratio using different teaching/ 
learning methods.

Floorspace Utilization for 64
Equipment/Furniture by various 
teaching methods.

Number of stations occupied 64
during different teaching methods 
in scheduled use of spaces.

Growth in Student Enrollment 71
and the corresponding growth in 
at the Univeisity of Nairobi 
1970-1982.

Institutional Structure as 74
exists at the University of 
Nairobi, 1981/82.

Classification of the Changes 89-91
produced in buildings

A System of Planning to 97-98
accommodate Growth

Change in Student Enrollment 99
in Disciplines Offered

Student Population at Undergra- 100
duate, Postgraduate & Doctorate
Levels

Change Staff: Student Ratio 
and Calibre of Teaching Staff

7.3 101



XV

7.4 Full time, Part-time Work/Study 
Courses

102

7.5 Changes in Disciplines & Inter- 
Disciplinary Institutes

103

7.6 Course & Curriculu Changes 104

7.7 Change in Methods & Trends of 
Teaching/Learning 105

7.8 Change in Research & Consulting 
Policy

106

7.9 Institute & Discipline Size Policy 107

7.10 Financial Sources & Programming 108

7.11 Institutional Structure 109
8.3 Design Parameters for Flexibility 

in the Four Space Types
121-128

9.2 The Site 139
9.3.1 Conceptual Design Approach for 

Flexibility
141-143

9.3.2 Proposed Site tayout 144
3.3.3 Proposed Pedestrian Promenades 153
9.4.1 Space Type A: Instruction/ 

Administration
147-148

9.4.2 Space Type B; Exchange/Instruction 149
9.4.3 Space Type C: Practical/Demonstration 150-151
9.4.4 Space Type D: Resource/Exchange 154



1

Nearly all developing countries rely on aid to 

develop their higher education facilities, as the 

task is complex and financially enormous. This 

makes it crucial for the aid to be used so that 

it fulfills the requirements of the recipient 

over the maximum period possible. To enable this, 

the buildings designed for higher education should 

be capable of response to the factors which produce 

changes. The ease with which the response is 

brought about is the flexibility this study seeks 

to determine in terms of architectural design.

The built requirements of higher education are 

as diverse as the numerous disciplines involved.
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University 
of Nairobi 
context

At the University of Nairobi, the only higher 

education institute that enjoys the status of a 

University in Kenya, numerous changes have taken 

place in the physical facilities. In the 1973-74 

academic session a management policy decision 

made the departments of Chemistry and Physics 

move from the purpose built Science Block at the 

Main Campus to another part of the campus known 

as Chiromo. The Department of Geography which 

was then experiencing space shortage, inherited 

the space vacated by Chemistry and Physics. Today 

Geographers’ sit on laboratory tables, with a mass 

of laboratory service mains around them lying idle. 

The Faculty of Education which had a high increase 

in student enrollment in 1978/79 session due to 

a national emphasis on schools, had to be transferred 

to Kenyatta University College, a constituent 

college of the University of Nairobi with its 

campus 40 kms. away. The very impressive finely 

designed building at the main campus for education 

had become obsolete in a period of three years 

after completion! The student enrollment increase 

resulting in the administrative spaces increase, 

was accommodated in vacated spaces at the main 

campus, causing purpose built teaching/learning 

spaces to be used as administrative offices. A 

change in the emphasis of teaching/learning 

methods from instructional to more reference and 

resource consultation has lead to a new library



Restructuring 
in Kenya

Priorities
and
Objectives

complex at the Main Campus. When operational, 

new equipment such as an audio - reference, 

computerised cataloguing, and audio-visual aids 

has necessitated a new complex, making the purpos 

built old Gandhi Library obsolete. What will the 

University put the vast volumes of space in this 

redundant library remains a mystery to the entire 

University community.

The situation is further complicated by the 

constant change in the needs of disciplines when 

new staff assume authority or when emphasis on 

a particular method of teaching/learning is 

stressed.

Kenya at present is in a phase of re-structuring 

its higher educational institutions to make them 

more appropriate to national needs.

The immediate priorities and needs of higher- 

education in Kenyal have been identified as,

- Increase in the student output from all 

institutions, commencement of work/study 

programmes for better utilization of 

available facilities and even provision of 

continuing education to all age groups who 

show the initiative. This inevitably means 

an increase in student enrollment in buildings 

which are not capable of further growth in 

most instances as they are purpose-built for
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The implications of these objectives is that

major modifications to the existing facilities%
are necessary for the new requirements to be 

accommodated. Such changes which are beyond 

the control of the user, implementer and the 

management of higher education can only be 

responded to smoothly if the building is 

architecturally designed for flexibility.

1.1. METHOD EMPLOYED

In order to determine what causes changes in 

higher educational buildings a physical inspection 

of the existing university in Kenya was conducted 

to compile data to enable;

Identification of factors which cause 

changes

Rank these factors in order of importance

Development of norms or standards to 

predict the magnitude and scale of 

response for reference by future 

implementers.

- Classification of the changes produced 

by these factors in order of severity.

Sim ilar 
* study This study was conducted in Kenya to enable data 

to be compiled which is relevant to local conditions.
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Similar work has been conducted by UNESCO^

internationally by means of a questionnaire as
*

opposed to physical inspection of which Kenya 

was not a sample. Some of the factors and their 

ranking were different from that of Kenya and are 

discussed in 5.12 and 5.13.

Identification of the factors which caused changes 

enabled recommendation of architectural responses 

to be incorporated into the building, making it 

capable of responding to the change in a smooth 

transition to accommodate new requirements.

This is the baric method which has been developed

in this study to arrive at the design solution

which is demonstrated in the final part of the

study through application, to the immediate 
2needs of one of the higher education institutions 

in Kenya, (refer 9.2 - 9.4).
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FOOTNOTES

1
Second University in Kenya, Report of the 

Presidential Working Party pp 68-85 (Nairobi: 

Government Printers, 1981.)

2University Grants Committee of Kenya, first 

Report, University Education in Kenya, pp 32-34, 

(Nairobi: Government Printers, 1979).

V.G. Onushkin, Planning the Development of 

Universities Vol. I & II pp 1C5-131, (Paris: 

Unesco/Architectural Press, 1973).



Identification of factors which cause changes in 

higher education facilities, as developed in this 

study, is by means of locating any changes in a 

higher education building and determining their 

cause.

To do this, data was required defining the changes 

the facility underwent to respond in architectural 

terms, i.e. floor area, nature of activity, 

occupancy and capacity, user patterns, furniture 

and equipment necessary etc. An investigation 

of the effects of these changes on the building 

in terms of space usage, services distribution, 

workstation layouts, room performance requirements 

etc. enabled the .clas;sification of these factors 

and iaentifying the frequency of their occurrence.



2 . 1

Data
sought

Selectior.
of
Case Study

Architectural mechanisms to respond were also 

formulated by investigating and studying the 

effects on the buildings of the case study.

ACQUISITION OF RELEVANT DATA

This study is based on the data compiled from a 

physical survey of the University of Nairobi 

Campus. The physical inpsection revealed the 

changes the 'built envelope' of this institution 

had undergone, through a period of operation of 

12 years in its present status (1970-1982). The 

effects on the buildings and the 'Room Performance 

Requirements' of each activity that exists within 

it were also determined.

The selection of the University of Nairobi for the 

Case Study was due to:

It being the only institution of higher 

learning producing graduates in its present 

status, for the longest period of time in 

Kenya.

- Academic and applied research exist at 

a level in a higher education institute, 

where special demands on facilites are made.

Consultancy servicas are now being offered 

within and outside its establishment.

9
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Survey
stages

Stage 1

The most diverse range of disciplines

exists within its establishment.%

The only institution which has an 

in-service training programme for its 

local staff development.

Growth has been continual over the 

period 1970-1982 in physical space,

though mostly quantitative rather
f

than qualitative.

An institute which is now emphasising 

on the calibre of its graduates as, 

it has to date had to fulfil the 

manpower deficiency.

The survey was conducted by recording data on 

survey cards in two stages - Disciplines Space 

Use Analysis and Room Performance Requirement 

Data, both being specifically designed for this 

study.

Disciplines Space Use Analysis enabled the 

location of a change in the buildings and the 

subsequent search for the cause. In addition 

a study of the change produced helped in classifying 

the factors in severity, frequency of occurrence 

and the elements of the built fabric affected.
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Stage 2

2 . 2 .

Factors
identified

Change in 
Users

Room Performance Requirement Data was gathered 

when it became apparent that grouping the 

requirements of activities to produce a single 

built envelope, capable of housing all of them 

in the optimum conditions would provide the 

flexibility needed.

RESEARCH DESIGN

The survey identified eleven main factors that 

have caused changes at the University of Nairobi. 

These range from increased enrollment by discipline, 

change in teaching/learnir.g methods, curriculum 

changes to new research and consultancy policies.

As most of these are beyond the control of the 

implementer or the designer, it is vital that 

the system of build accommodates change in user, 

student, lecturer, research assistant etc. This 

implies that partitioning, workstation layouts, 

services provision, distribution storage/support 

spaces etc. can all be varied by the users inside 

a built envelope which permits this. The 

architectural mechanisms for flexibility to 

respond to each of the variable factors is devised 

in this study, (refer 7.0-7.11).

Policy decisions at management level often force 

buildings in an institution to accommodate a new 

user. The ability of the building to respond



Accom
modating
Growth

and provide the requirements of this new user 

would be an exceptional advance in introducing 

flexibility in higher education facilities. This 

is crucial as the disciplines vary greatly in the 

nature of spaces they need..

Thus a system of build should be devised that 

enables spaces to accommodate a range of 

activities as opposed to purpose-built. Thus 

whenever a new user inherits an existing building, 

the only variable will be the proportions of the 

various multi-use spaces needed. In the research 

design this has been achieved by grouping Izhe 

room performance requirements data of their 

activities to produce four distinct Space Types. 

These accommodate all the activities at the

University of Nairobi, (refer 8.1).
§

Finally, the need for a system of planning which 

accepts growth in the built-spaces had to be 

devised. The system should be such that growth 

is possible through repetition of the basic 

module, completion or addition at the open ends, 

such that the inherent order is enhanced and 

strengthened after growth occurs. The formulation 

of such a system where the eventual needs and 

directions are impossible to pre-determine 

required the analysis and application of the 

various orders in organisation of built spaces,

12
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Design
Selection

Development

to establish the optimum'system' applicable to

higher education facilities.*

Formulation of the research design involved the 

development of a prototype facility based on this 

criteria to be shared by five users of different 

disciplines. This had to be planned on a partly 

developed site where the new had to link 

harmoniously with the existing, (refer 9.3.1).

The system of planning and building adopted and

developed in this study is the introduction of

a grid of circulation which defines the site

into sectors of equal hierarchy. This system

has often beer, used in town planning'*’ - City of

Chandigarh in India and the typical American

cities. Its application at micro level to an

institution is demonstrated in the Berlin Free 
2University , Germany by the architect Candelis.

The development of its application in this study

is the making of the intersections or nodes of

circulation the nuclear points around which a

micro-complex for a particular discipline is

located. In the adjoining sectors to this*

nucleus are the four 'SPACE TYPES' of built spaces

developed in this study, that may grow independent
*

of each other yet maintain the order established.
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The Space Types developed can accommodate a range

of activities the application of which is
%

demonstrated in the research design, (refer 9.3 
and 9.4).

>
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FOOTNOTES

1
A. Weiss, University Planning in West Germany, 

Architects Journal April 1974, pp 1011-1014.

2C. Norberg-Schultz, Existence Space and 

Architecture p.p. 92 (London: Studio Vista, 1971).

Kevin Lynch, The Image of the City pp 39-84 

Cambridge, Mass: M.I.T. Press 1960).

Le Corbusier, Modular V. 1 4 2̂, (London: Faber 

& Faber Ltd. 1955). Translated to English by 

?. de Francia & A. Eostock.
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Reseajrch
Methodology

m m  mm s? ®h»m w
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*

The physical survey was conducted in two stages, 

separate survey card? beina developed for each 
stage.

These are,

Disciplines
Analysis

t

Identify factors of 
change, ranking these 
factors, classification 
of types of changes 
in severity.

Room Performance 
Requirement Data

Grouping Activities 
with similar 
requirements

Physical Survey

Space Use
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Difficulties

Disciplines Space Use Analysis of the survey is

to identify and evaluate the changes that have
*

taken place in the University of Nairobi. The 

changes identified enabled the causes to be 

determined, ranking these causes in severity and 

frequency of occurrence, determining the elements 

of the built envelope affected and finally the 

formulation of norms and standards for use by 

future implementers.

The development of norms however was not possible 

as only 50% of the information desired was avail

able or could be determined due to,

- high rate of staff replacement i.e. 

expatriate staff replaced with local 

who having taken over recently, were not 

familiar with the changes; thus the 

changes could not be attributed to any 

one or two of the factors identified 

to enable the formulation of a norm.

total lack of records by the Maintenance 

Department of the University from which 

changes could be assessed in scale 

and magnitude.

This is an unavoidable shortcoming of this study 

and recommendations for the vital data identified 

in the survey cards should be compiled and 

maintained by the body controlling the growth of



Success

3.1

Criteria
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this or any such institution.

In contrast, the Room Performance Requirements 

Data for all the activities was much more 

successful, as 90% of the data sought was obtained. 

The data which was not available was for courses 

such as gymnastics, athletics, etc., which are 

not offered as courses within the University of 

Nairobi.

This data helped to group spaces with common 

requirements into space types, four distinct types 

being eventually realized to be capable of housing 

all the activities present.

CLASSIFICATION OF ACTIVITIES AT THE 
UNIVERSITY OF NAIROBI

Classification of the various types of spaces 

needed by the numerous activities'** was necessary 
to enable the eventual grouping of these.

i
This is done on the basis,

- understudy of the activities in the 

teaching/learning process in higher 

education; any support/storage or 

administrative space was only considered 

if it influenced the teaching/learning
proc "iss.
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understudy of the physical requirements 

of these activities in terms of 

enclosure, changes in user habits 

and patterns, equipment/furniture etc.

Classification on this basis showed that all types 

of teaching/learning activities can be housed in 

six man classes which for this study have been 

coded in series 100, 200, 300 .... etc. to aid 

reference.

Table 3.1.1 shows this classification together 

with a few examples in each category.
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CODE/CATEGORY TYPES OF SPACES

100 Instructional Classrooms, Lecture Theatres etc.

200 Practical/ Laboratories, Workshops, Music
Demonstration rooms, Gymnasia, Cookery Laboratorie 

Medical Examination/Wards, 
Agricultural Farms etc.

300 Exchange Seminar Rooms, Audio-Visual 
Facilities, Conference Areas, 
Auditoria, Amphitheatres 
Multi-purpose Halls etc.

400 Resource Libraries, Data Banks, Museums, 
Archives, Audio-Visual Material 
Storage

500 Administrative Offices, Conference areas, 
Typist/Secretarial/Reception, 
Administrative Records.

600 Support/Storage Laboratory and Workshop 
Preparation Rooms.

Table 3.1.1

Classification of Spaces which house all the teaching/ 
learning activities at the University of Nairobi (1970-1982)
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Each category of this classification had to be 

further elaborated giving sub-categories to 

identify all variations in it. This was to 

ensure that the samples which were selected for 

the room performance requirements data, were as 

diverse in their requirements as possible in 

order to determine the optimum conditions for 

the entire category.

An example of such an elaboration of a category 

is shown' as,

CODE/CATEGORY CODE/SUB-CATEGORY

400 Resource 400 Libraries

410 Museums 

415 Archives 

420 Data Banks.

The elaboration of all the categories into sub

categories is shown in the identification of 

the kinds of spaces at the University of Nairobi 

campus, (refer 4,1),
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3.2 SURVEY CARDS

Evolution 
of survey 
cards

Data
sought

Two types of survey cards were developed after 

continual revision of the draft of each. This 

became necessary during the course of study as 

useful information emerged only after the 

factors which caused changes became apparent. 

The design parameters which varied with these 

factors also became apparent and enabled the 

variables ir quirements of activities,

in terms of . rformance, to be

identified.

Discipline's S se Analysis:

The use of spac» Acuities or institutes over

the period 19 70- -/as analysed on the survey

cards developed. use of space by faculties

instead of departn (refer 5.11, institutional

structure) was chos. because at present build

ings or clusters of ldings are assigned to 

faculties or institut rather than individual 

departments. These fc lties or institutes are:

Agriculture

- Architecture, Design nd Development
- Arts 

Commerce 
Education 

Engineering

Law
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Method
used

Medicine
*

Science

Veterinary Medicine 

Adult Studies 

African Studies 

Development Studies 

Journalism 

Population Studies 

Computer Science

An inventory of all the teaching/learning spaces 

existing in each faculty or institute in the 

1981/82 academic session was first recorded. 

Thereafter all the changes, modifications or 

additions were recorded in reverse order of 

academic sessions, finally arriving at the 

spaces existing in the 1970/71 session. This 

was repeated for each of the faculties, 

institutes or schools listed.

Whenever a change in the facilities was identified 

identified, the factor or factors which caused 

it were sought often in vain, making it 

impossible to assess the level of change brought 

about to determine a norm.

The spaces were recorded according to the. nature 

of the activity they house and the categorization



2 L

ocumented
ources

developed in 3.1 and 4.1.
*

The following data was obtained from the 

official University of Nairobi calendars^ (1970— 

1982)

Departments
Inter-disciplinary Units 

Consultancy Units

Staff numbers; academic and support

Enrollment

Courses offered

Degrees offered.

The floor area analysis and the subsequent 

changes in it' were determined from physical 

inspection, interview of staff - both academic 

and support, as wrell as from the scarce 

maintenance records available.

u rvey 
ard

All this data was recorded on survey cards called 

Disciplines Space Use Analysis as shown in 
Fig. 3.2.1.

ata
ought The Room Performance Requirements of all the 

activities was determined from physical inspection 

of the spaces when in operation in an academic 
session.
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Fig. 3.2.1

Disciplines Space Use Analysis — eventual survey card 
used in the physical survey of the University of Nairobi 
to record the use of spaces by Faculties. Institutes or 
Schools.



Through a preliminary survey, five samples of 

each sub-category of space were identified, the 

selection of samples being on the basis of;

- the maximum diversity in the accommodation 

necessary for the particular activity.

- the average of the five would produce mean 

data for a particular sub-category which 

could be tabulated to enable grouping of 

activities with common requirements.

25

These results for each of the five samples of 

the 38 sub-categories identified were recorded 

in the Room Performance Requirement Data Survey 

card developed as shown in Fig. 3.2.2.

Survey The data sought in this card is that of
card

architectural design parameters which would have 

to be variable to permit multi-use of the space. 

This data can be grouped as follows:-

A. Usage patterns

B. Planning
%

C. Construction/Finishes

D. Services

E. Environmental Factors

F. Organisational
G. Sketches.



27

Figure 3.2.2
Room Performance Requirements Data - survey card developed 
to record the physical inspection to determine the common 
requirements of teaching/learning activities at the 
University of Nairobi in the 1981/82 academic sesssion.
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3.3

Direct 
use of 
data

Processed 
data use

Mean data 
determined

Grouping
data

PROCESSING OF DATA

The data compiled from the Disciplines Space Use 

Analysis was mainly used directly to show the 

variation of factors such as enrollment, 

disciplines/courses offered, staff numbers etc. 

These variables were illustrated with the 

resultant growth in the University’s facilities, 

the exact contribution to the growth being 

impossible to determine, except for the growth 

in postgraduate enrollment (refer 5.2).

Room Performance Requirements Data was subjected 

to a more elaborate processing method to enable 

the grouping of spaces with common requirements.

Mean data for each sub-category was determined 

from the five samples.with the consideration that 

the entire range of variations in the require

ments can be comfortably accommodated. This mean 

data was recorded in the Sub-Category Summary 

Card, a sample of which is illustrated in 
Fig. 3.3.1.

In order to identify spaces with common require

ments, the mean data for all the sub-categories 
was tabulated (refer 4.21.
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FOOTNOTES

1 *University of Nairobi; Academic Calendars

1970-1982 (Nairobi: University Press).

University of Nairobi, Annual Reports, 1972-1981. 

(Nairobi: University Press).
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4.1 IDENTIFICATION OF THE KINDS OF SPACES AT THE 
UNIVERSITY OF NAIROBI CAMPUS

The teaching/learning activities identified in 

the physical survey were categorized and these 

categories were further elaborated to define the 

variations of spaces needed for that activity.

This definition is on the basis of room use 

nature of the activity in a category, and is 

referred to as sub-category. These sub

categories are also coded for reference.

The spaces identified and coded are listed in 

table 4.1.1 with examples of possible activities 
accommodated by them.



32TABLE 4.1.1
Identification of the Kinds of Spaces at the University 
of Nairobi Campus, 1982

SUB-CATEGORIES *

100 INSTRUCTIONAL

105 Classrooms

110 Lecture Theatres

200 PRACTICAL/DEMONSTRATION 

205 Special Classrooms

210 class Laboratory

215 Individual Laboratory 

220 Laboratory Preparation.

225 Special Laboratories 

230 Studios

235 Health, Convalescence

240 Health Treatment/Diagnostlc
245 Workshops

250 Individual workshops

255 Experimental Land

260 Gymnasia 
265 Sports Field 

270 Music

300 EXCHAJJGE/DISPLAY 

305 Seminars

310 Audio-Visual 
315 Performance 

320 Address

ACTIVITY '

Mathematics, Law, Literature, 
Philosophy, Business Studies, 
Historical etc.

General theoretical instruction 
and demonstration in all - *•' ~ 
disciplines.

Fine Art, Geology, Typing, Sewing 
etc.
Chemistry, Physics, Zoology, 
Botany, Bio-Chemistry, any lab 
where instruction and practical • 
work possible.
1-3 workstation labs.

Mainly a support facility to labs 
but sometimes used for academic 
research at U.O.N. campus.

Domestic Cooking, Languages, 
Textile Design, etc.

Architectural studies, Design 3tc.
Wards and Clinics

Examination and Test areas
Mechanical, Timber, Metal etc.

1-3 work station units.

Agricultural Farms, Botanical 
Gardens.

Physical Education

Athletics and Games

Practice, Composition and 
Performance

Group study, working parties, or 
discussion space.

Projected visual and sound display 
Drama, Music etc.

Speech, Debates, Forums etc. 

Displays, Compositions etc.325 Exhibition
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TABLE 4.1.1 (contd)
Identification of the Kinds of Spaces at the University
of Nairobi Campus, 1982
SUB-CATEGORY

400 RESOURCE '

405 Libraries 
410 Museums

415 Archives 

420 Data Banks

500 ADMINISTRATION 

505 Offices

510 Secretarial/Typist/Reception 

515 Conference Areas ’

520 Special Offices

600 S'JPPORT/STORAGE 

605 Le^cure preparation

610 Laboratory preparation

615 Special Laboratory preparation

620 Controlled Factor Storage/ 
Workstation

625 Photographic Lab
630 Radio-Active Sources

635 Workshop preparation

640 Consumable Education Materials 
Stores

645 Administrative Records 

650 Computer Unit

ACTIVITY

Printed matter, micro-film records
Historical & archeological finds, 
wild-life species & replicas.

Historical records

Data stored in computers, punch 
cards, microfilm etc.

Academic and administrative staff 
workstations.

Administrative Support Staff with 
some daily record storage.

Discussion, policy decision spaces 
of both advisory and executive 
nature.

Workshop, lab administration etc.

Staff ant'' room fcr personal affects 
and temporary work/station

Support room, with sere equipment 
scoraga, permanently a.unned by 
technician. Often used for post
graduate research workstation
Similar to above but also used as 
control room as in case of language 
lab etc.

Cold-rooms, Dark rooms etc.

Photographic processes
X-ray, Sesiem Source etc.

Workshop support often acting as 
admin office with some special 
tool storage

Stationery, data books usually 
mixed with old admin, records

Storage of records usually 
associated with executive role 
offices.

Computer operations & processing 
systems
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4.2 IDENTIFICATION OF ROOM PERFORMANCE 
REQUIREMENTS OF SPACES

To enable easier grouping of the requirements of 

activities in terms of room performance, selected 

data from the Room Performance Requirements - 

Summary Cards was tabulated. The data tabulated 

was that which would influence the nature of a 

space accommodating the activity. (See table 

4.2.1).

The grouping of activities to produce the minimum 

different types of spaces is discussed in 8.1.

Two factors which were also tabulated but: did not 

influence the groupings were the utilization 

rate and staff to student ratio when in session. 

These are listed separately in the tables to 

show the level of input by staff and frequency 

of use in session.

The requirements of Services and Environmental 

Factors were graded in magnitude as follows

High 99 - 67%

Mod 66 - 37%
Low 33 - 0%

non-existent
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The physical needs of any higher education 

institute change over time, making the constant 

need to modify, replace or add to its existing 

establishment. These adaptations can be termed 

as changes. The level of change can be both 

quantitative such as addition or replacement of 

space or qualitative such as new room perfor

mance requirements.

These factors which have caused changes to the 

physical facilities of the University of 

Nairobi buildings, in teaching/learning spaces, 

have been identified with the changes they have 

produced over the period 1970-1982 as;

Student enrollment by discipline
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Student population at undergraduate, post

graduate or doctorate level.

Staff to student ratio and the calibre 
of teaching and support staff.

Full-time, part-time, work/study courses. 

Disciplines and inter-disciplinary institutes 

Courses offered and curricula changes.

Methods and trends of teaching/learning. 

Research and consultancy policy.

Institute and discipline size policy 

Governance system.

Grov/th and change policy.



M)

Determining 
of spatial 
needs

Enrollment
changes

STUDENT ENROLLMENT BY DISCIPLINE

The space requirement of any higher education 

institute is estimated from the enrollment of 

full time students (F.T.student) or equivalent 

full time students.

This is by means of data^ compiled for the 

minimum gross floor areas required by a full 

time student in any discipline.

Any increase in enrollment, results in the 

need for more space or a 'saturated' facility.

In practice however tnis is usally accommodated 

with certain amount of over-prevision initially 

with the institution attaj ning saturation at 

some point in its use.

At the University of Nairobi the growth in the 

teaching/learning floor area of the physical, 

facilities for each academic session since 

1970-71 session, was determined through the 

physical survey (Discipline's Space Use Analysis) 

This growth in floor area was expressed as a 

percentage of the total teaching/learning floor 

area in that respective year. The results when

compared with the growth in enrollment show the 
resultant growth in facilities in Fig. 5.1.1.



Definition Growth in the teaching/learning floor-are in 

this study can be defined as follows

All teaching/learning spaces inclusive of 

any administration, support or storage 

directly associated with them.

Any increase in the floor-area by new 

additions.

Figure 5.1.1

Enrollment and Physical Growth Trends at the 

U.O.N. Campus, 1970-82,

(Data Source: Discipline's Space Use Analysis)
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Disciplines
requirements

U.O.N. ca,?e

Any floor area from re-furbishing an existing 

space for teaching/learning or to a more a 

specialized role such as laboratory, 

practical/demonstration space etc. from an 

idle space.

The data used in determing the floorspace 

requirements also varies according to 

disciplines. Any change in the student enroll

ment may result in inadequacy or overprovision of 

floor area in that discipline.

The continual growth in student population when 

compared with the resultant growth in floorspace 

of disciplines at the University of Nairobi 

(shown in Fig. 5.1.2) demonstrates the effect 

on the physical plant. Over the period 1970-32, 

the average effect has been:

Annual growth in full time student population, 

Undergraduate 10.2%

Postgraduate 22.6%

Corresponding annual growth in teaching/learning 

floor area is 7.03%.
Thus theoretically, should the present growth 

rate continue, the floor area should double in 

14 years, showing the frequency of change an 

institution undergoes.
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or Area per Discipline

\



Space
shortage

PIanning 
difficulties

Complex
equipment

STUDENT POPULATION AT UNDERGRADUATE,
POSTGRADUATE AND DOCTORATE LEVEL

f ___________ __________ _
Factors outside a higher education institute 
determine the level of training within each 
discipline in it, making future planning in an

institution very uncertain. The highest rated 

factor responsible for this is the calibre of a 

nation's manpower needs.

The effect on the built envelope is mainly lack 

of space wherever postgraduate and doctoral 

programmes are emphasised, since their floor- 

area requirements are higher than that of 

undergraduates (see table 5.1.3).

Planning for the postgraduate and doctorate 

courses is made difficult by the erratic demand 

for their space, both in quantity and quality, 

as two research projects in one field may need 

different room performance requirements.

Equipment required by the various levels of 

training is more complex and delicate to handle 

the higher the level of training. As resources 

are scarce when the facility is started, this 

equipment usually follows later with the result 

that the building has to be modified to house it. 

Typical examples of such situations are cold 

rooms, radio-active sources, photographic dark
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Academicresearch

rooms, electron microscopes or computer terminals.

t
The use of this complex equipment often has to 

be regulated to allow only experienced users.

This means lockable compartments or rooms or as 

in some instances a full time support technician 

who also has to be accommodated. Introduction 

of complex equipment also results in considerable 

modifications to the services. Power voltages, 

plumbing and drainage, room temperature control 

equipment, or even a space to house the plant 

such as transformers, compressors, etc. have to 

be provided.

Postgraduate teaching/learning mainly involves 

research. Most of the postgraduates at the 

University of Nairobi are in the local staff 

development programme to replace expatriate 

staff and so are considered as junior staff.

This enables them to share staff offices to 

conduct research or use the laboratory or work

shop preparation rooms as individual workstations 

which haye been sufficient for academic research. 

When applied research is emphasised, that which 

arises out of a need for an investigation, then

special individual labs and workstations will

have to be added to house the researcher and his 

equipment.
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Increase in postgraduate enrollment and the cor

responding growth in the type of spaces which 
have been used by them, in the period 1970-1982, 

at the University of Nairobi is shown in Fig. 

5.2.1.

Figure 5.2.1

Growth in Postgraduate Enrollment & the 
Corresponding growth in facilities at the 
University of Nairobi, 1970-82.
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5.3 STAFF TO STUDENT RATIO AND THE CALIBRE 
OF STAFF

Staff
numbers

Floorspace to accommodate staff is also deter

mined by the number of staff employed in an 

institution.

However, the nature, size and location of the 

workstations for a full time academic staff 

(F.T.staff) or support staff (F.T.support) 

depends on the discipline involved.

At the University of Nairobi, the growth in 

staff members has been steady over the period 

1970-1982.

Figure 531
Growth Ox Staff Employed at the University of
Nairobi arid the resultant annual grov/th of 
physical facilities, 1070-1982



Calibre 
of staff

Special
Equipment

Support
staff

The calibre of staff employed affects the 

physical facilities more than the numbers 

employed. Senior staff usually are specialized 

in some manner requiring complex equipment and 

special space to house and use it. A specialist 
A specialist in environmental science in the 

discipline of Architecture will require 

specialized acoustic and illumination laboratories. 

The equipment will have to be housed so that 

demonstrations in use and control over 

inexperienced users is possible.

The use of equipment may eventually be frequent 

enough to justify a ful.1 time technician who 

will also have to be accommodated.

The numbers of senior staff in the University 

of Nairobi has not increased as much as the 

middle level i.e, lecturers.

Support staff, usually technicians for various 

spaces, have to be provided with specialized 
workstations in order to use them fully. This 

not only results in the need of additional space 

but re-distribution of services to supply their 

new stations whenever their numbers increase.
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Staff to student ratio also varies according to 

disciplines since the depth of study and the
f

number of constituent courses in a field of 

study vary considerably. This influences the 

level of staff in-put and thus their numbers and 

calibre.

At the University of Nairobi, the overall staff 

to student ratios over the period 1970-82 are 

shown in figure 5.3.2.

Figure 53.2

Academic/Support Staff to Student Ratios at 
the University of Nairobi, 1970-82
(Data Source: Discipline's Space Use Analysis)



5.4 FULL TIME, PART TIME WORK STUDY COURSES

Enrollment 
& staff
increase

Course
durations

Policy changes at national level such as the 

introduction of continuing higher education for 

all ages or refresher courses means an increase 

in the overall student enrollment and the sub

sequent increase in the staff. The effect on 

the facilities is as discussed (see 5.1 and 5.3). 

However if these courses are introduced in 

the form of part-time study/work programmes, the 

then space utilization is improved by conducting 

these courses outside the scheduled hours of 

full time courses, in the same facilities.

The conflict ar.isos when the two courses run 

concurrently. At present the University of 

Nairobi assesses student progress by examinations 

at the end of a course. The durations of the 

full time and work-study programmes will vary 

making the need for spaces that lend themselves 

for examinations use, i.e. large capacity spaces, 

as well as be used in the daily teaching/
i

learning process for smaller groups. In a 

system of continuous assessment,, the additional 

space would still be necessary.with the . 

flexibility.

The method of continuous assessment will however



Administrative increase the administrative type of space as
space.

student progress will have to be monitored and 

records maintained so that reference and- 

accessibility is easier. This might mean a 

full time support staff member or even complex 

equipment such as a computer.

/
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5.

Disciplines
change

Education
level

DISCIPLINES AND INTER-DISCIPLINARY INSTITUTES

The disciplines or degrees offered by any 

institution determines its need in scale and 

type of space. In higher education the 

disciplines offered change due to;

Need for manpower of a particular type 

at national level

Increased depth of study into a field of 

study through research, to justify a new 

specialized discipline or inter-disciplinary 

institute.

- Change in the number of disciplines and

inter-disciplinary institutes is one of the 

factors which has caused growth and change in 

the physical facilities of the University of 

Nairobi. Figure 5.5.1 demonstrates the 

changes in the disciplines at this campus 

and additions of new ones, all of which have 

had to be housed in appropriate buildings.

The depth of study in a discipline viz. under

graduate, postgraduate or doctorate level, 

influences the needs in a discipline. The needs 

of different types of spaces within a particular 

field of study can vary making it necessary for 

a system of multi-use to be incorporated.’ Table

5.5.2 demonstrates this for two randomly chosen
disciplines.
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liversity of Nairobi 1970-82
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USE OF TEACHING/LEARNING SPACES PER WEEK

DISCIPINE
LEVEL

INSTRUCTIONAL PRACTICAL/ 
DEMONST.

EXCHANGE RESOURCE SUPPORT REMARKS

Bachelor of Science 
BSc. Botany

10 9 8 1
i

- 3 yr Undergrad.

Master of Science 
MSc. Botany

4 16 6 4 — 2 yr Postgrad.

Doctor of Science 
PhD. Botany

20-26 4 8 6-12 3 yr Doctorate

Bachelor of Arts 
B .A. Philosophy

6 - 8 4 - 3 yr Undergrad

Master of Arts 
M.A. Philosophy

2 1 10 8 — 2 yr Postgrad.

Doctor of Philosophy 
PhD Philosophy

— 4 1 15-20 10-15 — 3 yr Doctorate

TABLE 5.5.2
Use of teaching/learning spaces by Disciplines as the depth of study changes.
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5.6

Internal
changes

Difficulties 
in assessing 
level of 
change

Quantitative/
qualitative
growth.
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COURSES AND CURRICULUM CHANGES
%

In addition to external demands on a discipline, 

its constituent courses undergo metamorphic 

changes. This metamorphic change is due to new 

knowledge, diversification or specialization of 

a course, new equipment, feedback from research 

all leading to greater understanding of the 

unknown and change in the needs from physical 

facilities. Courses constantly change, are 

restructured or their durations vary making 

complex demands on the accommodating spaces.

To determine the effect of this factor on the 

growth of the physical facilities at the Univer

sity of Nairobi has been impossible as records 

of the resultant changes to the facilities could 

not be differentiated in the physical inspection/ 

survey. However the growth in the number of 

courses is shown in Fig. 5.6.1

The comparison of the growth of disciplines to 

the growth of the courses which constitute the 

disciplines, shows that courses have increased 

or their curricula been revised more extensively

than an increase in the disciplines offered.
This can be taken as an instituted qualitative 

growth, a factor which results in more efficient 

usage patterns, internal re-organization and
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and modification to the physical plant.

Variation in
requirements 
of courses

The requirements of courses in teaching/ 

learning spaces also vary as demonstrated by the 

number of hours a type of space is used by 

some courses in table 5.6.2.

Any change in the curriculum causes the use of 

facilities to change with greater demand for a 

particular type unless the spaces are capable 

of multi-use.

Figure 5.6.1

Growth in the number of disciplines offered 
and the courses taught at the University of 
Nairobi 1970 - 1982.
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UTILIZATION OF TEACHING/LEARNING SPACES (USAGE HOURS PER WEEK):
DISCIPLINE/COURSE INSTRUCTIONAL PRACTICAL/

DEMONSTRATION
EXCHANGE RESOURCE SUPPORT REMARKS

Bachelor of Agriculture 
BSc. (Agric.)

16 6 - - 6 Undergrad - 3 yrs

Bachelor of Architecture 
B.Arch

8 9 3
l

— 2 Undergrad - 5 yrs

Bachelor of Science 
BSc. (Eng), Engineering

14 9 1 1 1 Undergrad - 3 yrs

Bachelor of Arts 
B .A. Sociology

7 - 9 — 4 Undergrad - 3 yrs

Bachelor of Science 
BSc. Mathematics

13 - 8 - 12 Undergrad - 3 yrs

Bachelor of Medicine & 
Surgery (M.B. Ch B)

18 10 - - 4 Undergrad - 5 yrs

TABLE 5.6.2
Use of teaching/learning spaces in a week by some courses undertaken at the University of Nairobi 
in-the 1981/82 academic session.

U1
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Variation 
in require
ments in 
sessions

Course
options

and
combinations

The situation is further complicated by the fact 
that the requirements may also vary in a 

semester or academic session. This results in 

under-utilization of some types of spaces in 

certain periods of the year as shown in table 

5.6.3.

Different course options and combinations also 

result in the need for more instruction space of 

smaller capacity as the main student body is 

fragmented into smaller groups which have to be 

tutored separately.

One such case is the undergraduate programme of 

Zoology where specialization is possible in the 

curriculum as,

3:1:1 Three subjects in year 1, one in 
remainder

3:2:1 Three in year 1, two in year 2, one in 
year 3

3:2:2 Three in year 1, two in year 2, two in 
year 3.



Terms 1 &. 3 : Terms 2:
(Academic Tutoring

Subject (USAGE HOURS PER WEEK;
Major Project 

(USAGE HOURS PER WEEK)

INSTRUCTION PRACTICAL/ RESOURCE EXCHANGE FIELDWORK 
DEMONSTRATION

Higher Surveying 2 2 )
)
)
)
) 4 
)
)
)

Computations 2 3

Geodesy/Photogrammetry 4 1 12
Major Project 0 3

Management for
Surveyors 2 1 )

TOTAL 8 13 4 1 12

TABLE 5.6.3
Variation in the use of teaching/iearning spaces by postgraduate diploma 
course of Geodesy & Photogrammetry at the University of Nairobi in one 
academic session.



Curricula
changes

Additional
spaces
required
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This results in large capacity spaces in year
«one, gradually getting smaller as the course 

continues. The 3:1:1 students also have to be 

provided with workstations of higher calibre 

since they are expected to undertake research 

with practical orientated teaching/learning 

methods.
c

Curricula changes invariably result in reschedul

ing the use of spaces, change in the course 

durations and introduction of specialized 

support spaces such as dark rooms, radio-active 

sources, eletron microscopes etc., making 

additional demands on the services distribution.

Increases in course durations cause a shortage 
of spaces as those available are occupied for 

longer intervals with the resulting need for 

additional spaces.

Since curricula changes result from incorporation 

of research findings, research facilities when 

added to higher education institutes result in 

more frequent changes than when the research 

findings come from beyond the establishment.
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5.7 METHODS AND TRENDS OF TEACHING AND LEARNING

«
Various methods have evolved in the 

dissemination of knowledge each with its own 

requirements. Their constant development 

through educational psychology and new aids have 

caused frequent changes in the physical plant 

and still newer methods.

Methods 
currently 
in use

The main teaching/learning methods currently 

in use at the University of Nairobi are,

- Traditional classroom type instruction 

using chalk/blackboard.

Group teaching, discussion and exchange 

method of teaching/learning.

Display of information e.g. physical 

display such as pin-up or processed 

material in the form of audio-visual display.

Practical/demonstration such as medical 

surgery, drama, workshops, laboratories, 

skill development etc.

Resource reference such as libraries,

data banks etc.
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.Effects on 
physical
facilities

The direct effect on the physical facilities is

demonstrated by a study in capacity, staff to 

student ratio and internal floorspace utilization 

of a space 10 x 10 meters (area = 100 square 

metres), with the hypothetical superimposing of 

the teaching/learning methods on it.

Data
source

The data for this study was obtained from 

Disciplines's Space Use Analysis of the physical' 

survey, (see 3.2) . The data was 

mathematically adjusted for an area of 100 

square meters for an uninterrupted 2 hours 

student contact time.

The results are shown in figures 5.7.1 to 5.7.4 

*
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Figure 5.7.1
Variation in the maximum capacity of a space 
using different teaching/learning methods.

teaching /learning method
Figure 5.7.2
Variation in the staff:Student ratio using 
different teaching/learning methods.
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Assessment Another factor which tends to influence the use
procedures

of spaces is the role .played by the assessment 

of student progress. In an institution where 

examinations determine the progress, the 

smaller instructional spaces should be capable 

of forming one large space because of the very 

nature of exams. Where continuous assessment is 

the method of assessing as well as teaching, the 

administrative component of the floorspace tends 

to increase as sometimes processing student 

progress may require a support staff or 

computer facilities.
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5.8

Types of 
research

Difficulties
created

Effect
at
U.O.N.

RESEARCH AND CONSULTANCY POLICY

Research in higher education is of two types - 

mandatory research, that which is required by 

a course curriculum and applied research, that 

which arises out of necessity. Both invariably 

evolve because of the very nature of higher 

education or as in the University of Nairobi, 

due to the necessity of local staff development 

programmes which is of a mandatory nature.

An institution's research calibre is a measure 

of its source for technological and cultural 

advancement but this only commences when the 

institution can spare the resources from its 

primary task, that of graduate manpower.

Thus both research and conulstancy services 

evolve with time resulting in congestion in 

facilities as these have not been designed to 
accommodate them.

At the University of Nairobi, research and 

consultancy has hot been a major factor in the 

growth of physical facilities. Mandatory 

research has been accommodated in existing 

instruction, exchange or support spaces as 

potential staff are treated as 'junior staff1 

while training. Consultancy in this campus has
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Effect on 
facilities

Curriculum
revision

Income

Intermittent
use

been recently started, and so is accommodated 

in the administrative spaces. Both may attain 

a level when special spaces for them would have 

to be added.

A more direct effect on the facilities is the 

increase in mainly support and even academic 

staff which has to be accommodated to man the 

research and consultancy programmes when the 

volume of work justifies it.

The research also contributes to curriculum 

revision which in turn may affect the facilities.

Research and consultancy can generate some 

income which enables complex equipment used in 

these to be provided for, mainly affecting the 

space available and the services distribution 

on which the equipment relies.

The utilization of research and consultancy 

spaces is intermittent with layouts often 

specialized or purpose built. A system in which 

they may be better utilized can be an advantage 

when justfying their incorporation to the 
system.
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5.9 INSTITUTE AND DISCIPLINE SIZE POLICY

Role at
National
level

Upgrading
institutes

To establish the size and complexity of a 

higher education institute, its role in manpower 

training at national, regional or town level 

must be defined and any change in this role, 

changes the activities in the institute and its 

physical space needs. As resources permit new 

institutes are created which assume the role of 

the predecessors. These in turn can be upgraded 

to higher training levels or specialize in 

certain fields changing the use and needs of the 

existing physical plant. Such a situation has 

been the movement of the Faculty cf Education 

from the University of Nairobi to Kenyatta 

University College in the 1977/1978 academic 

session. This required the upgrading of 

Kenyatta University College to offer full time 

degree courses in addition to diploma as well 

as a more specialized role to both institutions 

at the national level.

Effects 
of role 
changes

Effects of this move were the modification and 

change in the usage pattern of both facilities 

plus the adoption of spaces which had been 

designed for educationalists by other disciplines.
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Discipline
size

utilization
rates

space
economy

At a smaller scale the maximum enrollment 

possible in a discipline for it to function in 

manageable proportions, should also be defined 

so as to alert educational planners to the 
need for a new facility for the discipline. Lack 

of definition has often caused changes in the 

physical facilities which have made a discipline 

unmanagable or the increase in enrollment has 

been negligible when compared to the cost 

involved.

Another factor which has caused underutilization 

and the ever present demand for more space has 

been the territorial attitudes of individuals to 

spaces at the University of Nairobi. This has 

also been caused by most of the spaces tbeing 

purpose built rather than capable of multi

disciplinary use, an architectural design para

meter that can reduce the amount of space 

needed. It does, however, require a central 

scheduling system to ensure smooth continuity 

and standardization of course durations.



5.10 FINANCIAL SOURCES AND PROGRAMMING

Types of 
expenditure

Effect 
of sources

U.O.N.
case

All institutes have to budget for,

Recurrent expenditure: running and 
maintenance costs

Capital Expenditure: new facilities or 

modifications to existing.

The source of financing for these can cause 

changes in the physical facilities. A source such 

such as a government may dictate the enrollment, 

growth, role at national level or research and 

consultancy policy all of which influence the 

facilities or their use. When higher education 

is provided on a commercial basis, the facilities 

have to compete with those of new institutes.

Surplus finances invariably result in greater 

growth or changes to the existing often unneces

sary expansion.

The trend at the University of Nairobi has been 

a drop in the growth of facilities, which is a 

measure of capital expenditure, whenever enroll

ment has increased, which is a measure of

recurrent expenditure. This is demonstrated by 
Fig. 5.10.1
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Programming
at national 
policy
level

Programming of higher education may affect the 

physical space requirements of institutes. The 

restructuring of the entire educational system 

in Kenya as recommended by the Presidential 

Working Party on the Second University means 

that the University of Nairobi's space require

ments will change. These recommend that the 
duration at tertiary level of education be

longer by having a year of pre-university 

training. This means that basically the volume 

of student body will increase with a resultant 

increase in facilities. Work/study programmes 

can also have a similar effect as the duration 

of coarses also increases.

Figure 5.10.1
Growth of student enrollment and the corresponding 
annual growth in facilities at University of 
Nairobi, 1970 - 1982.
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Resourceful 
ness & 
competence 
of bodies 
governing 
growth

Possible
solution

U.O.N.
case

11 INSTITUTIONAL STRUCTURE

The management of an institution, both 

academically and non-academically, may create 

changes in the physical facilities. The 

instruments existing in the set up that define 

the directions and growth trends in academic 

spaces influence these by their competence and 

resourcefulness in defining and accomplishing 

their priorities. A well conceived policy 

enables the most appropriate changes or 

additions so as tc avoid continual complaints 

by the users of the facility. A system of 

construction which enables adjustments to spaces 

by the users or with a little aid from craftsmen 

is the nearest situation to perfection.

At the University of Nairobi, however, resources 

have been directed to disciplines which have had
0

the most aggresive and forceful individuals and 

has often resulted in unfair distribution.

Users often remain in the institution for 2-15 

years though the physical facility has to with

stand the modifications for nearly two hundred 

plus years. Thus it is crucial that the changes 

brought about be given careful forethought to 

avoid reversals by new users.
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The institutional structure^ and the roles the 

various bodies play in the management at the 

University of Nairobi is shown in Fig. 5.11.1.
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President, Republic of 
Kenya

Minister as Head.
Higher education policy at 
national lev&l.

Chairman appointed by Chancellor. 
30 members, lay majority 
Responsible for non-academic 
policy.

Vice-Chancellor as Chairman 
82 members, All academic 
Responsible for overall academia 
policy.

Deans or Directors as heads. 
Responsible for both academic 
& non-academic management. 
Committees formed as required.

Chairman as Heads.
20-50 staff members in 
each department.
Committees formed as required.

All academic staff & 
graduates.

F i g .  5 . 1 1 . 1
Institutional Structure as exists at the University of 
Nairobi, 1931/82.
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5.12 RANKING OF FACTORS CAUSING
CHANGES AT THE UNIVERSITY OF NAIROBI

Factors which have caused changes at the Univer

sity of Nairobi (1970-82) when ranked in order 

of severity are as shown below.

This ranking is based on the results of the 

physical survey which helped to identify the 

changes in the buildings of each faculty or 

institute of this campus. The number of changes 

which could be assigned to a particular factor, 

magnitude and scale of the change produced and 

the frequency of occurence is the basis for 

the ranking. This could however change since 

this part of the survey only produced 50% of 

the data desired.

Ranking in degree of severity:-

1. Growth in student enrollment by discipline
2. Level of training - undergraduate, post

graduate and doctorate level
3. Increase in Disciplines and Inter- 

Disciplinary Institutes
4. Course and Cvrricular Changes
5. Research and Consultancy Policy
6. Institute and Discipline Size Policy
7. Increase in Academic and support staff

Factors which have not varied considerably over 

the period 1970-82 and thus have caused
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negligible changes are,

Full-time, part-time work/study courses 

Methods and trends of teaching/learning 

Financial sources and programming 

Institutional Structure
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5.13 INTERNATIONAL RANKING OF FACTORS OF 
CHANGE

Factors of expected changes in Universities
according to a world-wide survey conducted

•3through the auspices of UNESCO, of which Univer

sity of Nairobi was not a sample, ranks as,

Source: Onushkin V.G. et al.
Planning the Development of Universities 
I & II, UNESCO - Paris 1973

Ranking of expected changes by importance

1 Increasing the volume and sources of financing.
2 Expanding facilities.
3 Changing the curriculum tc fit changing needs.
4 Expanding numbers of teaching and research staff.
5 Changing the structure to fit changing needs.
6 Increasing student applications.
7 Increasing student enrollment
8 Improving the quality of teaching and research 

staff.
9 Increasing the number of student applications 

relative to the number of places available.
10 Narrowing the gap between distribution of 

graduates by field and manpower needs
11 Improving the quality of incoming students
12 Increasing refresher course offerings
13 Responding to the demand for continuing 

education for persons in all walks of life.
14 Increasing the participation of students in 

university governance.
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Ranking of changes in probable order of 
realization

1-2 Improving the quality of teaching and 
research staff.

1-2 Increasing the participation of students 
in university governance

3 Changing the curriculum to fit changing needs

4 Expanding the number of teaching and 
research staff.

5 Changing the structure to fit changing 
needs

6 Increasing refresher courses offerings

7 Increasing student application

8 Improving the quality of incoming students

9 Changing the amount and type of research 
within the university.

10 Narrowing the gap between distribution 
of graduates by field and manpower needs.

11 Increasing student enrollment

12 Expanding facilities

13 Responding to the demand for continuing 
education for persons in all walks of life

14 Increasing the number of student applications 
relative to the number of places available.
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The differences in the ranking of factors 

between those of the University of Nairobi and 

the world-wide survey can be explained as,

- The U.O.N. is a growing institution with 

present enrollment at 8000. The world

wide survey samples had an average 

enrollment of 12,000.

- The U.O.N. has been operating as the sole

university in Kenya for 12 years. The 

survey samples had average operational 

periods of 50 years and were part of a 

larger university system comprising 

several institutions.

- The U.O.N. has devoted its efforts to 

train its local staff and research and 

consultancy have not reached a level where 

they make extensive demands on the facilities

- Courses and curricula changes have resulted 

from the need to make them more appropriate 

to national development needs at the U.O.N. 

as 65% of the samples from the world-wide 

survey were from developed countries.

- Enrollment at the U.O.N. has been 

predominantly full-time with no change

in emphasis to part-time or refresher courses
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FOOTNOTES

^UNESCO/Architectural Press, Planning Standards 
for Higher Education Facilities pp 38-41 
(Paris, 1975) .

2University of Nairobi, Academic Calendars 
1970-1982 (Nairobi: University Press)

3V.G. Onushkin et al, Planning the Development
cf Universities Vol._I II pp 105-13 8
(Paris: UNESCO/Architectural Press 1973).
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Types of 
changes.

fsm W (MW K M MH E

1 DEFINITION

The term change in this study is the adaptation 

of the built form or envelope of a higher educa- 

tion facility to changing user needs or habits.

These changes can be quantitative as addition 

of new floorspace or additional services. 

Qualitative changes such as internal re

organization of rooms or equipment for higher 

level of teaching/learning or redistribution of 

services without any physical additions, is a 

more difficult change to identify and often 

occurs more frequently.
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6.2 FACTORS AND METHODS USED FOR CLASSIFYING 
CHANGES

Method The nature, scale and frequency of modification, 

addition or replacement the built form has to 

undergo is the primary method used in classify

ing changes.

Factors This method can be resolved into four distinct

factors which determine the classification of 

changes:

Frequency of the changes

Components in the built form affected
by changes.

Cost of conversion, addition or 

replacement during change.

Adaptability of the components affected 

to the new uses.

6.2.1 Frequency

Most higher education buildings have a life 

expectancy of 200 years plus. However the 

frequency of change may be as short as 0-3 

years in such areas as workstation layouts or 

as long as 60 years plus in the main built 

enclosure. The first users, instrumental in the 

design of the building, will probably retire 

or change institutions within the first 12 years



Survey
difficulties

Change
frequency
adopted
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increasing the chances of changes to the 
physical plant.

Difficulties in determining the change periods 

at the University of Nairobi were,

30% of the buildings are older than 

15 years.

inadequate records exist of the space 

utilization, re-organization within the 

establishment beyond 3 years.

available records show quantitative changes 

with the qualitative being impossible to 

sufficiently determine through survey, 

due to the high staff changeover rate.

The change frequency defined by the IPPS/RIBA 

conference of 1969^ has been adopted in this 

study and is set out as (refer 6.3),

Frequent/Often 

Occasional 

Infrequent 

Seldom

Rare or Never

(0-3 years) 

(3-7 years) 

(7-20 years) 

(20 years +) 

(60 years +)
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6.2.2 Components

Components of the built form which are affected 
by changes can also be associated to the fre

quency of changes. This was determined through 
the understudy of the changes which occurred at 

the University of Nairobi, though insufficient 

data prevented the absolute confirmation of this-

These can be identified as,

- Frequent/Often

- Occasional

- Infrequent

- Seldom

workstation & equipment 
layout.

services distribution

space partitioning

provision of services & 
replacement of services 
plants.

- Rare or Never superstructure + built 
enclosure.

6.2.3 Costs :

The cost incurred in the conversion or modifica

tion of the physical plant also influences the 

classification. Most components can be modified 

more economically if planned or designed for 

modification initially.

A built enclosure which is capable of receiving 
a multitude of internal activities by the user 

would be ideal, but only feasible if the changes



TABLE 6.2.3 85
Cost Indices of Higher Educational Spaces relative to the 
cost of one classroom space (classroom = 1.00)

Source o‘■Planning Standards for Higher Education Facilities 
UNESCO/Architectural Press, 1979.

ROOM T Y P E
COST INDICES ROOM TYPE COST INDICES

L ecture Theatre
z  Z Z with demonstration bench without "
- " ” special types
- Large assembly/meeting hall

2.20
2.20
2.20
2.20

Seminar room training room, 
group work room 1.00

Student work rooms

- student work room
- drawing room with simple tables
- drawing room with drawing machines

1.00
1.00
1.00

Instruetion/Languaoe Laboratories* *
(tine tabled, larger groups)
- instructions roosa, microscope room 2.35
- language laboratory 2.35

Intensive practical work 
(tine tabled, small groups)

- practical work with experimental set-ups 2.35
- anatomical dissection 2.35
- other practical work 2.35

lornterm practical work, work places for
students, exp'nnental work 2. 35

7-»i ^ M r  n and dor.ons* nation trrangerents, 
preparation, ar.d «.icillary ar^as for A l  -  A f>:
- teach.ng ar.d der.onstration arrangements 1.00
- preparation for A1 - A6 1.57
- r.ate*ial distribution 1.00

Dcok-type working places fo- staff,
crawir.g p 1 s, sitting and conference roocs

- desk-type work place with conference 1.00
- desk-tyoe work place without conference 1.00
- dictation cubicle 1.00
- desk-type work place with experimental work
place 1.00

- desk-type work place with archives 1.00
• - desk-type work place with non-public library 1.00
- drawing offices not for use by students 1.00
- sitting and conference rooos, etc. 1.00

Ancillary Areas

- experimental work room for arts 1.00
- acoustical experiments (up to 750 kg/n1 ) 1.57
- acoustical experiments (above 753 kg/n’ ) 2.3^
- bacteriology, biochemistry, biology lab.

(mechanical ventilation, not serviced) 2.35
- bacteriology, biochemistry, tio)ogy lab.

(mechanical ventilation, serviced) 2.35
- chemistry lab. (up to 730 k.)/n* ) 1.57
- chemistry lab. (u? to 750 kg/a')

mechanic*1 ventilation, serviced) 2.35
- chemistry land (above 750 kg/m* ,

mechanical ventilation, serviced) 2.50
- electr. ticrosrcc>ef Rontgcn ' :p to 750 kg/n’1 2.35
- electr. microscope, Ror.tcen (abeve 75C ky/m') 2.50
- eletr. eng. lao. (up to 753 kj/m*) 2.35
- eletr. er.g. lab. (above 753 kg/tr8) 2.53
- plant cultivation etc. 2.35
- surveying, *pc rial room (no climatic control) 1.57
- surveying, sep n a l  room (cli-.atir control) 2.35
- high voltage lab. (up to 3m high, up to

753 kg/ar) 2.35
- high voltage lab. (up to 3s high, above

75? kg/ar) 2.50
- hi n r. voltage lab. (over 3a high) 2.53
- climate control room (up to 7:0 < g '=*) 2.35
- climate control rxr. (abeve 150 /.g/n1) 2.53
- cxyarallizaticr. roon 2.35

i) ._r„r.atict <-g. - reajj-ir.g (ever 3c high) 2.53
- metallography roo= 1.57

- measuring room (no climate control) 1.57
- measuring room (climate control) 2.35
- measuring room (climate control, vibration

free) 2.50
- engine testing stand 2.50
- kilns 2.50
- optical lab. (up to 750 kg/m' , natural

ventilation, not serviced) 1.57
- optical lab. (up tc 750 kg/tu' , mechanical

ventilation, serviced) 2.35
- optical lab. above 750 kg/m1 . 2.50
- armoured room 2.35
- physics lab. (natural ventilation, up to

750 kg/m1 , not serviced) 1.57
- physics lab. (mechanical ventilation, -

up to 750 kg/m', serviced) 2.35
- physics lab. (above 750 kg/m') 2.50
- radio active work room (light protection) 2.35
- radio active work room (heavy protection) 2.50
- aerodynamics, hydrodynamics (upto 750 kg/m’ ) 2.35
- aerodynamics, hydrodynamics (above 750 kg/m' ) 2.50
- applied chemistry (natural ventilation, up

to 750 kg/m' , not serviced) 1.57
- applied chemistry (mechanical ventilation,

up to 750 kg/m', serviced) 2.35
- applied chemistry (above 750 kg/m' ) 2.50
- vacuum technical lab. 2.35
- balance room 2.35
- centrifuge room 2.35
- other places for <./penmental work 2.35

Cxperiaenta1 halls technical schools

- experiment halls 2.35
- heavy laboratories 2.50

Library

Book she lves areas (and journals)

- library b (books not in store) 1.00
- bookstorage 1.00

Library ancillary
- public catalogue 1.00
- exhibition area 2.20
- book lending 2.20

Reading places
- reading places 1.00
- reading places with bookshelves areas 1.00
- conference room . 1.00
- microfilm reading place 1.00
- individual work room 1.00

Computer Centre (all) 1.57

Anir.al experiment labs. , Animal house (all) 1.57
(large animals, small animals, aquaria, labs, 
etc.)

Workshops (ail) 2.35
(glass blowing, mechanical , eletronics, 
electrical engineering, woodwork, plastics)

Stores, Collections, Archives

- Archives 1.00
- General Stores 1.57
- Collections 1.00
- Cold room 2.50
- Animal food room 1.00

Pop‘oductlon, photography, printing
- Piste lab
- V '. luting

1.57
2.35
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can be economically effected by the users. This 

means components and systems which lend them

selves to easy replacement, modification or 

addition.

UNESCO To classify changes the costs incurred during
cost
indices conversion, addition or replacement are as

?developed by UNESCO. These are relative 

capital cost indices of various higher educa

tional spaces, relative to the cost of one 

classroom (classroom cost index = 1.00) which 

is the least expensive space. Table 6.2.3 

lists these cost indices.

6.2.4 /adaptability :

Severity
of
components
affected

When a change occurs, the components of the built 

fabric affected, are a measure of the magnitude 

and scale of the change.

These components can be grouped into three 

distinct types,

- Primary : foundations, superstructure,
stairs, walling, glazing etc.

- Secondary : services, plants such as boilers,
electricity, water/drainage 
mains, PABX etc.

x-- Tertiary : distribution of above services
partitioning, activity distribution, 
worksiation/equipment layout etc.
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The adaptability of these components from their 
previous use to new use is crucial in reducing

the cost incurred and the number of components 

affected during change.



CLASSIFICATION6.3.

As mentioned earlier, it was difficult to 

classify changes (refer 6.2.1) at the Univer

sity of Nairobi mainly because of insufficient 

data and the institution's buildings being 

relatively new.

Classification However a classification developed in the
adopted

'IFPS/RIBA Conference 1969: The design of 

Physics BuildingsV'was tested with the data 

available at the U.O.N. and adopted as an 

acceptanle classification in this study. The 

tests were conducted on the basis of the four 

main factors namely,

Frequency of Change 

Components affected 

Cost incurred 

Adaptability to changes

This classification can be defined by change 

prediction as,

- Never :

- Seldom :

- Infrequent :

- Occasional :

- Frequent/Often:

60 yrs + fixed 

20 yrs + fixed 

7 - 2 0  yrs 

3 - 7  yrs 

0 - 3  yrs.

Classification
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SUPER STRUCTURE/SUB-STRUCTURE

1 fo u n d a tio n s

2 columns

3 floors

4 vortica l ducts

5 vortical
circulation

The main structure is usually expected to last 
without change for the lifetime of the building.
A standard floor loading and a uniform ceiling 
height will allow normal work to take place any
where on upper floors, with usually large or 
heavy work being restricted to the ground floor.

Working areas can be kept clear by grouping 
vertical circulation. Vertical service ducts 
serve areas whose size is determined by gravity 
drainage within thfe floor/ceiling zone. Adequate 
provision should be made for additions of floor- 
space upto a pre-determined limit.

CHANGE
PREDICTION
firmi

1 6 0  y r + . f u e d l

SERVICES PROVISION/PLANT
CHANGE

PREDICTION

1 drainage -
riser

2 ventila tion -
branch

3 heating -
outlet

4 l ig h t in g -
outlet

5 w a te r -
riser

6 e lec tric ity  -
riser

7 flo o r hole

8 san ita tion

Certain sections of the main distributed servi
ces are seldom changed. They may, with the 
renewal of some parts, last the life of the 
building. It is recosgnized that some over 
provision may be necessary at the start, but 
space can be left in ducts for the insertion of 
additional services later. Environmental services
are arranged to allow alternative partiition lav 
layouts.
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SPACE DIVISI0N/2NCL0SURE

CHANGE
PREDICTION

'infrequent'
7 - 2 0 y n

1 corridors

2 partitions

It is predicted that some partitions may need to 
be moved every 7 to 20 years as a result of 
changes in types of activity. Sometimes users 
can exchange rooms rather than move partitions, 
but the additional cost and inconvenience of 
refitting the romms has to be considered in 
either case.
SERVICES DISTRIBUTION

CHANGE
PREDICTION

'occasional
3 -7 y rs ______

1 fumo extract -
duct

2 drainage -
floor holt

3 w a te r-
spine/duct

4 cooling water-
boom

5 e lec tric ity  -
slung w ire 

I  vacuum -  
mobile peck

Equipment can be linked to basic services in 
several ways and the need to make changes will 
constantly occur. Final distribution runs need 
to be easily accessible, preferably from the 
lab, which draws upon them.
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EQUIPMENT LOCATION/WORK STATIONS

CHANGE
PREDICTION

1 band*

2 storage
3 display

4 rig

5 work zona

This represents the effect on the layout of 
furniture, storage and services of the introduc
tion of a research work zone into a teaching 
laboratory. It is desirable that the lab 
should be designed and fitted out so that small 
scale, local changes should be within the control 
of the immediate user - research worker, 
teacher, technician or student.
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Broader
Classification

Summary of 
Effects on 
U.O.N.

92

The response of the built spaces may also be 

categorized in a broader context of time and 

components affected into,

Long-term response which accommodates 

growth, change of users and involves 

the following classes of changes,

(i) Never, 60 yrs plus

(ii) Seldom, 20 yrs + fixed

(iii) Infrequent, 7-20 yrs.

Short-term response which occurs more 

frequently accommodating the matamorphic 

growth of disciplines and Involves the 

classes of changes,

(i) Occasional 3-7 yrs.

(ii) Frequent/Often 0-3 yrs.

The summary of the effects on the facilities 

of the University of Nairobi by these factors 

of change identified are shown in table 6.4.1.
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FOOTNOTES

^UNESCO/Architectural Press, Planning Buildings 

and Facilities for Higher Education, pp 86-89, 
(Paris, 1975) .

2UNESCO/Architectural Press, Planning Standards 

for Higher Education Facilities, pp. 307,

(Paris, 1975) .



Architectural
response Having identified the factors which bring about 

changes in the built envelope of an institution, 

and studying the changes they produce, proto-", 

typical design solutions were sought. Each 

factor is analysed individually and architectural 

design mechanisms defined in concept. This is 

to enable future designers to incorporate the 

necessary level of flexibility initially, at the 

conceptual stage of design synthesis and eventually 

to detail design of work-stations and spaces.

Factor of 
growth

The architectural mechanisms for each factor of 

change also showed that growth is an important 

and inevitable phenomenon to be accommodated.
/

Effects Growth if uncontrolled or, not planned for 

initirlly, can often result in chaos by the
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System of 
planning

Optimum
planning
system

destruction of the inherent order of the con

stituent parts, that which enables comprehension 

to the observer. Another result may be the 

'choking' of the system at certain point in use 

and hampering farther expansion and 

diversifacation.

Thus a system of planning should be adopted at 

the outset which accommodates growth in pre

defined directions, i.e. accepts additions at 

the open ends or completion through using space 

set aside for expansion.

The planning of built spaces should also permit 

growth by addition of more spaces, or upgrading 

of existing spaces for higher level of study.

The basic systems of planning were studied with 

a view to selection of the optimum, for higher 

education facilities.

The systems studied are;

planning around a point 

planning along a line 

planning along intersecting lines 

planning in linked segments.

Nuclear ; 

Axial : 

Branching : 

Segmental ;
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FACTOR : A system of

accommodate
planning to 
growth!

CKAInGE PREDICTION

7.0 RESPONSE

(x) never 60 yr+ 
(g) seldom 20 yrs+
(x) infrequent 7-20 yrs",

Q  occasional 3-7 yrs. 
Q  frequent/often 0-3 yrs.

5  u  c  1  e  a  r

The nuclear arrangement has 
a Limit to the size of users, 
any growth beyond which weakens 
the arrangement and alienation to 
the peripheral elements occurs.

Identity to individual users 
sharing the facility is limited.

Por the arrangement to function 
beycnd the limit, other 
organizational patterns ha/e 
to be ccribined.

A. x  1 a  1

The a x i a l  system limits 
growth of users in two directions, 
but expresses a clearer identity 
to individual users.

However its ability to house 
more users is limited and 
reiies on the combination of a 
branching system

/V1
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B r a n c h i n  g:-
T h e  b r a n c h i n g  a r r a n g e n e n t  
accommodates more users by 
allowing other systems on its 
branche* while maintaining the 
hierarchy of the nain axis. A 
cohesive element such as this 
axis is essential it. bending 
together the diverse users or 
disciplines, but the bond 
being weak, encourages territorial 
attitudes and discourages sharing 
of facilities.

S e g m e n t a l
T h e  s e g m e n t a l  system is 
capable of growth by addition 
to the open ends and completion 
within sectors.

Ko hierarchy of any part is 
imminent with the result that 
it is the ideal system to 
encourage interaction and'abandon 
territorial attitudes. Hcvever 
this also makes identity of 
individual uccrs difficult 
except when confined to a 
complete sector.

tfcjuaI staiu**, -TnuS. 
no Vlidrarclny

A  combination of £ jgmental and 
nuclear planning is reconnanded as 
the most suitable for higher 
education faci’itics as it affords 
growth, encourages interaction, 
abandoning territories and the 
nuclear coipbination gives a sense 
of identity to the users within 
a system. A user may grow and 
expand around the nucleus, such 
as the intersection of circulation, 
by using up the adjoining 
sectors.

Since the segments show no 
hierarchy, a larger user may be 
accommodated by identifying adjoin
ing segments around a particular 
nucleus to provide a larger 
facility yet maintaining and 
enhancing the inherent order.
Should need arise for a reversal 
with time, the segments could be 
made to identify themselves around 
the other adjoining nucleuii to 
accommodate smaller or splinter 
users such as inter-disciplinary 
research or consultancy institutes.

This principle is furthei 
elaborated in 9.1.1 - Conceptual 
approach for Flexibility.

I

« . . .  • — - i — grwwMn

id<rr»Kb̂ ̂o d i u s e r s

2Topen
-Hi o V

h & r a r c k y  o f  e c n a b Y o x e n F  d e ta /v u C
by -H\ * u suers Vv.Hl p O le rA ic\  -\c c h a n c e  vy iH l
i/ * I « i 1 i |
■Jioit. Liters »vtay esc w  or S h r iw g . KAjOuutCUrKwtV
"tVu Cr<\c* -Cacb *’■' - ̂----Vr-X4-- crr̂anîo.ion.o °
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FACTOR Change in student enrollment 
numbers in disciplines offered

CHANGE PREDICTION

7.1 RESPONSE

never 60 yrs + 
seldom 20 yrs + 
infrequent 7-20

occasional 3-7 yrs 
) frequent/often 0-3 yrs

yrs

Development of spaces or types of 
spaces which can house more than 
one activity in the optimum room 
performance conditions.

This is possible by grouping 
activities with common room 
performance requirements to 
produce categories. A space type 
with the necessary room performance 
requirements can be developed to 
accommodate all the activities in 
a cateyory.

~̂ e> ooconnccWe oil 1,r̂ /
Space T y p e . A : 

Spaas Typ« : 

^ p o c e  l y p e  CZ \ 

Sp ce Type t> :

A

......J  — ........

-  Jm struc fion
- -  A d m im a ira H o n

•—  ■ ■■

a “ D u p la y
J : ____- — E xe b a o c^s

: "  'i
“  P ra c t ic a l  /

c____J D e m o n i^ fn f t ’o n

J>

+ Support / Sterne

This enables disciplines to share 
certain spaces as the demand for 
more space is rarely encountered 
at the same time. Spates which 
accommodate more activities help 
this as opposed to purpose built 
for particular disciplines.

Enrollment may also be increased 
by having 2-streams of student 
body alternating in the use of 
facilities, when the resultant 
expansion is lesser and the 
utilization rates ot spaces 
increased.

Tne maximum limits in expansion 
should be defined to alert when a 
facility attains unmanageable 
proportions, to enable new facili
ties to complinent its role. Tne 
limits should also consider the 
metamorphosical changes that 
disciplines undergo and be able to 
accommodate that element of 
expansion.



FACTOR

100

Distribution of Student Population at 
undergraduate, postgraduate and doctorate 
level

CHANGE PREDICTION

7.2 RESPONSE

never 60 yrs +.

8 seldom 20 yrs + 
infrequent 7-20

occasional 3-7 yrs 
frequent/often 0-3 yrs

Spaces should be available in 
nodules or bays with the potential 
of adding new nodules as and when 
necessary upto a pre-defined limit.

These bays or modules should be 
designed for undergraduate needs 
with the potential of upgrading to 
provide the core cornplex post
graduate workstations by merely 
trolleymg in the necessary equip
ment by the users.

This enables the facilities to 
efficiently cope with the inter
mittent demand for postgraduate 
workstations.

Pr/s or modules should also be 
capable of arconauodatlng the 
necessary support/storage spaces, 
such as prep .'noms, cold storage, 
co-ordinator's office etc

Small c'ce&rceiMSj |- la rg e  c lassroom

b a y s  / m o d tJ c l

computer
+Crrr.ipal
circulation 
spine.

UTxsr convipiaoctf.

p r * f c “
rocm, corrs 
Cimo'olr-a

in te r im  I n s t r u c t io n  a r e a .
—̂ WOrksTĈ OP -for- &
U ixdtr o roowal® ■stixtcnts.

ba, •■Oaradt-d ■Cor' —
t-i\ sic .wor'.aJotia 
|cs - fy atduai<2.

c o m p le x  «.-aoi(Pr*.c.r»t \o Central Inexjocr.cnckr}' users .
JZLOrch W o rk  w h e n
m * \t.i

Services accommodation (ducts, plant 
rooms etc) should be provided from 
the outset with the distribution 
cains for gas, electricity, 
plunbing/drainage etc. These mains 
should be capable of receiving 
connection o r ■disconnection in bays 
by the users rather than rely on 
specialized skill from outside.
To facilitate this, the c a m s  should 
have connection outlets at accept
able runs with distribution to the 
actual equipment by flexible tubing 
or wiring to enable change by 
users or as ir. the case of upgrading 
workstations for postgraduate 
research, connection of more 
complex equipment should be 
possible.

^ v o m p l c  • L a b o r a t o r y  w o r k s t a t i o n

Fbstqroduata tcvei
~  s t o r a g e  u m V  r e p l a c e s  - - - - - - - - - - - - - -

pinboard or» Same ryiouidtina
brockets.

— odual oonneci-'enjdisconnect - 
ion to tbe. vroiris by th t  
litxzrs. as ̂  when required

- nccctfeai'y e’cp/prvu’rtb broil eyed 
i n  £■  o m r . r c b a d  b y  i h £  u r . £ r s .

y az-.infoge-i i tuionca -1'
1
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FACTOR Change in the staff : student ratio 
and the calibre of staff

CHANGE PREDICTION

7.3 RESPONSE

never 60 yrs + 
seldom 20 yrs +
infrequent 7-20

occasional 3-7 yrs 
frequent/often 0-3 yrs

Increase in staff accommodation 
im usually associated with 
increase in student enrollment 
to maintain acceptable ratios, 
the space requirements of both 
being adjusted at the same time. 
However, the nature of the space 
required depends on the calibre of 
staff.

Variation of rcaa»rcrr,cnti in camp', ex it y 1

J ---- professor
I 1 applied research.
v-------* ! 11

- c h a i r m a n  o f  A, £ p a r l r Y i e r \ L

-Support -tochnician.

-s e n io r laotcir^r o r  
"tutorial fa llo w .

•--------- v---------------- ,

lit-

■\eAurer.

To develop a norm is impossible 
as each case has to be evaluated 
individually, requirements 
varying considerably.

-
fieldwork

I- ■ ... - -/

□
Professor -  Pfnloscphy Vfofcssor - ArchiVccPur̂ .

Confe'2-rcgmtding ■/
□ J

labetolory

v̂Atrico □ odw.nistnoWvfcrexerds
CVioinmort of deporfiTient

siudto—ĉ •-- —.

model _CTT"| -----nx>fcir0
Hw/jidic, 1 L

field work.

renounce
'tutorial Fellow -  Airhi’erturC

To develop a response to all these 
diverse requirements is difficult.

Laboratory technician — 2 o o \cĵ

Two essential design parameters to 
accommodate this diversity are:-

-potential of growth and 
reorganization of internal spaces 
should he possible e.g. demount
able partitioning.

-workstations should be capable of 
upgrading for more complex use to 
cope with the intermittent demand 
for specialized use such as audio 
visual material preparation.
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FACTOR Full-time, part-time work/study courses

CHANGE PREDICTION

7.4 RESPONSE

never 60 yrs + 
seldom 20 yrs + 
infrequent 7-20 8 occasional 3-7 yrs

frequent/often 0-3 yrs
yrs

The size of the administrative 
component of the physical facili
ties is dependent cn the program
ming of courses. Administrative 
space increases if both types of 
courses - full tine and part 
time run simultaneously as 
assessment becomes more complex.

A space type which can accommodate 
other activities in addition would 
be advantageous a? it could be 
u^ed for other purposes if over- 
provided initially.

increase. in
cCmponent

odnimal robvC 
of spaces

O v e rrpre 
fOf carter

o v  id e d  •space, u s o d

activities if Is
p a b ic  o f  C ia c o iV io d a 'i t V ^  

if CjrcwHi of aary-.inrsTrcsfiV* 
i s  f in w is o o a 4  •

A d n n in ic tro f iV tf  S p o e a s

Spaces rvailafcle in smaller 
capacities which can be combined 
to function as one space whenever 
necessary are advantageous.

The change should be effected by 
the i. „ users.

This enables exams and joint 
classes to be conducted for 
different types of courses.

Individual S p a c

porfifr© ns reoicva b) e. 
cy users

CombinaHoi c£ spaces, 

allows vernations in 

capacity.
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FACTOR Restructuring to accommodate
in Disciplines and Inter-discipl*na ^
institutes

CHANGE PREDICTION

7.5 RESPONSES :
At national policy level, if thc"^ 
role of an institute changes then 
the disciplines offered change, 
resulting in spaces specifically 
designed for previous users being 
forced upon new users.

The systen of space types gives 
flexibility in that only the 
proportion of the space types 
needed,changes whenever the user 
changes, as user requirements 
differ.

never 60 yrs + 
seldom 20 yrs +

f"') occasional Yrs
Q  frequent/often °'3 *rs

(X)infrequent 7-20 yrs

xL
)r----'iItJ.l j

■ m

U rt

t=L J

%rert'e*t*

diaopJ'f

'equir

ire- 02"

diiiplw®- 05>‘

The spatial needs of any inter
disciplinary institute should be 
identified ir. terns of incedi ate 
ar.d eventual. If the eventual 
needs cannot be acconnoduted in the 
facilities of parent disciplines 
then a new facility, accessible to 
the parent discipline^ is 
recccmended.

The requirements of an inter
disciplinary institute nay be 
similar or absolutely different 
fron the parent disciplines. If 
different, the system of space 
types enables the parent discipline 
to house the new discipline by 
increasing the proportion of 
necessary space type only.

□

r

.5= j

□  .

Inter - oî cipuN̂ A'y ihstitutz w
02
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FACTOR Course & Curriculum Changes

CHANGE PREDICTION

7.6 RESPONSE

never 60 yrs +
(X)seldom 20 yrs +

infrequent 7-20 yTs

occasional 3-7 yrs 
frequent/often 0-3 yrs

A system of planning that allots 
growth upto a pre-defined limit 
as the demand for spaces of 
different types varies with 
shorter courses increasing in 
duration or becoming courses with 
greater weighting.

Requirements of a course noy vary 
over tL..c in one academic session, 
a stucer t body divided and 

alternating in the use cf 
'aci lrtie.. is a possible roluticr. 
T.iis however will require 
Jncreaed staff nu-hers and 
Aruocnodation for them.

■ z p ---------------f'q------------- a ,

rsiudi..*!1

□ r.

b o d y

□ 0
rq

L s V a f f  o c t o m o d o h o n  i n c r e a s e

of coarse
CA In T erm  A. £ours£. CA »V> !<rm2.
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FACTOR Change in methods & trends of 
teaching/1earning

CHANGE PREDICTION

7.7 RESPONSE

never 60 yrs + 
seldom 20 yrs +
infrequent 7-20 yrs

occasional 3-7 yrs 
frequent/often 0-3 yrs

As teaching/learning methods 
develop, the proportion of space 
types they require change, e.g. 
a change of emphasis from 
theoretical to practical 
teaching/learning results in need 
for more practical/demonstration 
space.

v«£*4>caI ^row ih  polenhol

h e y  * o >  n t a l  c y o w t  htroienhol

proportions o f  space 
rao:jired change 

W ith  in  me.ir&ds
cf -\eux:Vi\r-)ĉ j !eam'<̂

Potential of internal 
re-organization to accommodate 
new requirements by having space 
types capable of accommodating 
a range of activities as opposed 
to purpose built.
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FACTOR Change in research & consultancy policy

CHANGE PREDICTION

7.8 RESPONSE

(X)never 60 yrs + 
(Xjseldom 20 yrs + 
C j infrequent 7-20

occasional 3-7 
frequent/often

yrs
0-3 yrs

As research and consultancy 
usually evolves after a discipline 
is established, the potential 
of a built system to grow to 
accommodate these activities 
should be planned for.

The demand for research and 
consultancy spaces is intermittent, 
thus if bays or nodules could be 
upgraded bo house the additional 
equipment and staff, then better 
utilization of facilities is 
achieved. n

i__i
n n hk S y s l e j n ©V bays 

cr r n o d uIfis ‘tnot 
can used QS

1_1 LJ l_I1' v̂ ork &£jKe>r>S.
a ro v rffo
p j e r t i a ]

v«h»n th_ research and consultancy 
begirs on a permanent basis, which 
is usually well after having built 
end used the facility, then an 
ir.creare of .research and support 
sta-f is inevitable.

□
Q

o□
tno-^crcvi
£■ atjppor 
cTvor>.

dcic. \o r̂ seon̂ U 
t -oVaff OcScon-Oc!-
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FACTOR Institute & discipline size policy

CHANGE PREDICTION

7.9 RESPONSE

never 60 yrs +
seldom 20 yrs + 
infrequent 7-20

occasional 3-7 yrs 
frequent/often 0-3 yrs

An Institute's or discipline's 
maximum growth limits should be 
defined at the outset with any 
revisions to this in consideration 
of:

- maximum enrollment limits

- inter-disciplinary needs
- ratio of staff to student and 

the calibre of staff.

- mode of courses offered
- course and curriculum changes

- teaching/learning methods
- research and consultancy policy.

<hrowAln
or

This aids in maintaining a 
facility in manageable proportions 
arid alerts when a new facility 
should be started to compliment 
the role of the existing one.

Planning should enable the sharing 
of facilities and the abandoning 
of territorial attitudes by 
disciplines yet be able to 
maintain an identity in the 
institute.

I
r  t * *

!

-

-̂nrtalr̂ainiVAq on icUnMy
i n  an irwiFiVuH'on
- cli t>c.\pli n
shan'ra af some ̂ ocMicS
by d is c ip lin e  A  abandon
in g  im aterial attihJes.



FACTOR Financial sources & programming .

CHANGE PREDICTION

7.10 RESPONSE

: Q n e v e r  60 yrs + 
seldom 20 yrs +

( g )  infrequent. 7-20 yrs

occasional 3-7 yrs 
frequent/often 0-3 yrs

When sources of finances increase 
new equipment has to be 
accommodated.

Services distribution should be 
provided at the outset to cope with 
the additional load and allow easy 
connection/disconnect ion especially 
when required intermittently.

i n c o m e

e&ao'rzVi S new 2 ocAvonoeci
rensciltoney £cjut'pm«nt

J
\  chapeyve* io
physical facility 
10 cvsoorrvociate.

Programming of higher education ac 
national level such as th® 
incorporation of pre-university 
education into the tertiary system 
has the effect of increasing the 
volume of student body and the 
response is the same as 7.1.

work*»*<»ii'©rt

"sennechon of 

Simple dneCJoln to b« 

c c r n e r t A ^  b y  u c ^ r s
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FACTOR Institutional Structure

CHANGE PREDICTION

7.11 RESPONSE

(xNnever 60 yrs +
(X)seldom 20 yrs +

infrequent 7-20 yrs

occasional 3-7 yrs 
frequent/often 0-3 yrs

Changes in Institutional structure 
result in re-structuring of an 
institution for more effective 
results.

A system of space types capable of 
a range of activities aids in 
allowing more diverse activities 
as well as upgrading potential 
for deeper level of study into a 
field.

four -space types 
wVucW lend 
thcnrv&rJvcs to more 
dive-Tse user habi\s 
2> patterns.
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In conclusion, the main architectural mechanisms 

to develop a facility that demonstrates flexi

bility to the factors which cause changes are,

The selection of a system of planning 

that permits growth of individual 

users interaction and sharing of 

facilities yet maintaining and enhancing 

the order of the system, after growth 

takes place.

- Development of Space Types which are built 

spaces that ceil accommodate a range of 

activities and are planned in modules.

This is done by giouping spaces by 

common room performance requirements 

to produce four distinct space types 

from the physical survey data of the 

University of Nairobi. The modules are 

also capable of connection to additional 

modules for more space or may be upgraded 

by the users for higher depth of study 

or research into a field.
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FOOTNOTES
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A. Papageorgiu, Continuity and Change, pp 54-57 

(London: Pall Mall Press, 1971)

. Virani, "Principles of Growth in Architectural 

Form", thesis University of Ahmedabad, India, 1972.

^V. Duahaiya, "Evaluation of the Grid as an 

Organization Principle in Architecture", thesis

University of Ahmedabad, India, 1975.



8 . 1 METHOD EMPLOYED.

Use of 
Survey.

The physical survey/inspection of University of 
Nairobi facilities was used to identify all the 

activities which have to be housed in a higher 

education facility. It also enabled their room 

performance requirements to be identified which 

when grouped, according to common requirements,

Six Space 
Types

showed that all these activities could be housed 

in six distinct space types as in table 8.1.1.

Four Space 
Types

Further adjustment of the room performance 
showed that these space types could be reduced 

to four distinct types:

Room Performance 
Adjustments

Space Type 01 and 06 could be combined by the

following adjustments:
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Four Space 
Types

1U

floors to be level with maximum permissible 

load of 500 Kgm/sq. meter.

minimum structural span to be increased 

to 7.0 meters.

partitioning to be demountable with modules 

of 1.0 - 1.2 meters.

Space types 03 and 05 could be combined by the

following adjustments:

- minimum structural plan of (4.8 x 2 = 9.6) 
meters.

- some of the partitions (approximately 30%) 
should be permanent to accommodate the service 
mains distribution with the remainder of the 
partitions to be demountable to enable dif
ferent size areas and work-stations.

- provision of clearly defined and uninterrupted 
service distribution routes with the mains for 
all services at the outset. The actual con
nection to these mains should be possible as 
and when required. The mains should be such 
as to enable connection along the perimeter
as well as central to spaces.

Thus four distinct Space Types were derived from 

grouping according to common room performance 

requirements.

These are defined in table 8.1.2 as;
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Instruction/Admin. 

Exchange/Instruction 

Practical/Demo 

Resource/Exchange

Space Type A 

Space Type B 

Space Type C 

Space Type D
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Method of 
Comparing

Results

CAPITAL COST COMPARISON OF TWO ALTERNATIVE 
GROUPINGS

The four space type alternative obviously has 

the advantage of being more flexible though it is 

more expensive to construct than spaces which are 

purpose built. In order to determine the differ

ence an exercise comparing the capital costs of 

constructing the two alternatives, (the four 

and six space types) was conducted on an 

arbitrarily chosen Department of Geography in 

the following manner;

The spaces being used by the department in 

the academic sessions 1976/7" and four years 

later in 1981/82 were determined.

The capital cost of producing these spaces 

for the sessions 1976/77 and 1981/82 

respectively were determined.

The capital costs were then calculated using 
the relative cost indices as developed by 

UNESCO in Planning Standards for Higher 

Education (.see 6.2) •

These calculations and their results are shown in

table 8.2.1



118

Summary Results:

Space Types 01-06:-

Capital Cost 1976/77 2093

Capital Cost 1931/82 2877

Space Types A - D:-

Capital Cost 1976/77 2218

Capital Cost 1931/82 2802

With the Four Space Type alternative the 

capital cost at the outset, i.e. 1976/77 session, 

is higher by 6% than the other alternative, since 

a certain amount of over-provision is inherent.

The 'loss' however over a period as short as 

four years is recovered since the provision of 

the requirements of 1981/82 session cost less 

with more flexible spaces.

In conclusion, all h-gher education activities can 

can be comfortably housed in four distinct types 

of spaces.

A prototype facility using these four space 

types is developed to demonstrate the level of 

flexibility possible using this method of 

planning in chapter 9.
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TABLE 8.2.1 
Department of Geography:
Academic Facilities Requirements 1976 - 1982
Depertaent o f Geography: Academic F ac ilit ie s  requirements durlngi-

Spaca Type# 01-06t Academic Session 1976/77

Space
Type

Code/Sub-
Category

Total 
Floor 
Area (a*

Relative 
Cost 

) Factor
Capital

Cost

01 105(x2) 120 1.0 120
205 (x2) 120 1.0 120

02 310 (xl) 2C0 2.2 440

03 210 (x2) 200 2.3S 470
220 (xl) 30 1.57 48
625 (x l) 120 2.35 282
420 (x l) 100 1.5 150

04 405 (x l) 100 1.0 100

05 60S(xl) 40 1.57 63 t

06 505 (x2) 120 1.0 120
510 !x2) 20 1.0 20
64C (x 2) 160 1.0 160

Total Capita1 Cost (Units) 2093

Sp see Types 01-06: Academic Session 1561/3?
-

Existing since 76/7 1993

01 2G5(xl) 60 1.0 60

02 110(xl) 200 2.2 440

03 225 (x l) 100 1.57 157

04 41S(xl) 50 1.0 50

05 635(x l) 30 1.57 47

06 505(x4) 80 1.0 80

515(x l) 30 1.0 30

645 (x l) 20 1.0 20

Space Types A-D: Acaiecic Session 1976/77

Space
Type

Code
Sub
Category

Total 
Floor 
Area '.m* )

Relative
Cost
Factor

Capital
Cost

A 105 (x2) 120 1.0 120
205(x2) 120 1.0 120
505(x2) 120 1.0 120
510(x 2) 20 1.0 20
640(x2) 160 1.0 160
over-provide 100 1.0 100

8 310(x2) 200 2.2 440

C 210(x2) 200 2.35 470
220(x2) 30 1.57 48
625(xl) 120 2.00 240
420 (x l) 100 2.00 200
605 (x l) 40 2.00 80

D 405(xl) 100 1.00 100

Total Capital Cost (Units) 2218

Space Typer A-D: Academic Sessier. 1981/82

Existing since 76/77 2018

A 205 (x l) 60 1.0 60
505(x4) 80 overprovision 76//'"
515 (xl) 30 1.0 30
645 (x l) 20 overprov. 76/77

a 110(x l) 200 2.2 440

c 635 (xl) 30 1.57 47
225(xl) 100 1.57 157

D 415(x l) 50 1.0 50

Total Capital Cost (Units) 2877 Total Capital Cost (Units) 2802

In space types 01-06, I f  type 06 were over-provided In 76/77, I t  would not be u tilized  for Its  purpo** 
until 31/82 ses9 ton whon 1)0 sq.m, of I t  is necessary. This would mean that th is more purpose buHc 
space would remain Idle or be utilized  at below optimum conditions t i l l  then.

In contrast I f  space A which can accomodate a greater variety of a c tiv ities  is  overprovided by 1°^ 
sq.m, in 7b/77, then the capital cost lr. 01/82 for a c tiv it ie s  20S, 505, SIS ar.d 645 would be 
negligible as the reorganization would be Internal. The utiliza tion  however, o f this space in the 
period 1976-82, would be poor, but being capable of greater f le x ib il it y  house more in optimum 
conditions.
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8.3 DESIGN PARAMETERS FOR FLEXIBILITY IN THE
FOUR SPACE TYPES

In order to make a space capable of housing more 

activities in optimum conditions than is 

presently possible, the following design para

meters have been considered.

Determining
Parameters

These parameters were identified through the 

physical survey which showed the changes the 

physical plant of the University of Nairobi had 

undergone in the period 197C-1982. Understanding 

the factors which caused the changes and 

analysing the response the users brought about 

to cope, showed the main shortcomings of the 

existing facilities.
The possible architectural flexibility to 

overcome these shortcomings for each of the 

four SPACE TYPES developed is recommended as-

follows.



SPACE TYPE A 105 Classrooms

Instruction/Admin 205 Special Classrooms 
305  Seminar Ro o k s

505 Offices

510 Secret ary/Typist/.Reception

515 Conference

640 Consumable Materials 
Store

Spaces available in different 
capacities for iarg-jr groups 
initially, specialising into 
smaller groups which are 
instructed separately in 
later years.

Sub-division into private 
or open-plan office possible

Adequate permanent ventila
tion when used for audio
visual display.(black-out 
r.ecersary)

- Minimal service? distribution 
if U3ed as spe-ial classroom 
for pology, cewing, typing 
etc.

645 Administrative Records

anSBBEgBEPHHKSBiBaagZKMaaBBm B ^ ^

Basic nodule adaptable to 
varying site conditions

- gradient

- low/high rise nolghbouri»ood

- systematic growth 
possible.
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Electrical and communication 
service, distribution should 
be such as to allow constant 
relocation of switchgear and 
instruments

Possible Uses:

- Instruction

1. Class max ; 20
2. Class max e 50
3. Seminar room
4. Special Class oom

- Aininistrative/Support

5. Office
6. Open plan office
7. Sec/Typlst/Reception
8. Conference
9. Admin Records
10. Consumable Materials 

Store



SPACE TYPE B 
Exchange/Instruction

110 Lecture Theatre

310 Audio-Visual

123

315 Performance

320 Address

Spaces available in smaller 
capacities or sizes, yet 
be combined to function as 
one for large gatherings, 
ar. advantage to overcome 
low present utilization 
rate of 2 0 %

Ability to house both a 
performance and an audio
visual display an advantage 
for flexible use

|l 12 [3 
ity |iSO|l2S|l2S

/ Wtc41
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m i  m

ccmpmad oudic - viJSwol 
"Screen o rQfldrtisonuaooemtnt

noorv=r pZrjoriwonc*

poody

Arrangement for individual cuidic-visual 
dismay or rd d rc^ S With parttion 
in position.

Various -dcge. 
settings

- Furniture oovement/stcrage 
for lecture or performance 
should be easily effected 
by users to enable more 
flexibility in use.
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SPACE TYPE C 210 Class Laboratory 620 Controlled Factor
215 Individual Laboratory Storage or W/Station

Practical/Demo 220 Laboratory Prep 62S Photolab
225 Special Lab G30 Radio-Active Source
235 Health Convalescence

240 Health Diagnostic 635 W/Shop Prep

245 Workshops 650 Computer Unit

. 250 Individual Workshops

. 420 Data Bank
520 Special Office

610 Laboratory Prep

615 Special Lab Prep

- Ability to function with more 
than 1 tutor conducting 
different course or demonstra
tion in separate bays.

- Higher utilization possible than 
present 25-5S ’/ ,

- Sensitive equipment readily 
accessible yet use can be super
vised or controlled

- Bays of vork/'stations may be up
graded for research work by 
merely moving necessary 
equipment

- More efficient layouts can be 
effected by the users

- Common equipment ’•eadily 
accessible

- Group work easier when equipment 
scarce

<X3 ><25 ><4.5 >

circulation— ) rscrvfotng

2

oV
a  i id:
a

1 ̂  lliumfnoii'dri

- Services distribution allows 
feed into or omission of bays 
with ease

- Possibility of conversion of bays 
bays into specialized support 
spaces such as darkrooms, radio
active sources etc.

- Possibility of conversion of bay 
bays into controlled factor 
workstations or storage such
as cold rooms, experimental 
animal storage or lathe or 
vibration beds, paint shops etc.
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T h e  i n i t i a l  r o n u i r e m e n t s  of
users and any subsequent changes 
in these in terms cf practical 
demonstration spaces and relevant 
support spaces can only vary in,

- Space or volune of 
enclosure

- Change in the balance 
between teaching/learning 
and research/consultancy.

- Types of services required

- Equipment needed

- Allocation of areas to 
courses within a discipline

or user
- Complete change of user.

All these vartions in needs can be 
accommodated by planning spaces in 
modules or bays Into which service 
mains are provide! at the outset 
with plug-in connections under the 
control of the immediate user.
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210. Zoology Lab. C M a r ^ e .  e ?  I

L. Workstations for 8 offices

2. Offices

3. Tutorials, references, 
dejacnst rations

4. Prep roon/technician

5. Consumable materials store

6. Cold room

7. Individual lab ( 1-3 work 
stations) for research.

245. netal Workshop
(as support/space to 
Engineering)

1. Workstations for 8
2. Forge, Brazing, Soldering or 

Casting.

3. Lathe
4. Consumable Materials Store

5. Painting
6. Tools

7. Technician Prep. Room

8. Office

240. Health Diagnostir/Tiaatment 
(Dental Clinic)

1. Offices
2. Bays wltu 2 dental -hairs 

. each.
3. Radiology Room

4. Photographic dark room
5. Tutorials, Reference, 

Demonstrations

-6. Sterilization
7. Research Lab.

8. Toilets

9. Dental Workshops 
10. Waiting/Reception

650. Computer Unit

L. Main Computer Units, 
(different makes)

2. Information Keyboard panels

3. Key-punch machines

4. Offices
5. Reception
6. Programming

7. Tutorials/Instructions
8. Temperature control plant
9. Transformer.

(soDDBaanaBii)uuyy
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Clusters or bays of nodules 
which constitute a practical/ 
demonstration space should be 
planned on site to maintain 
an inherent order after growth. 
This systenatt c growth should 
be possible to aid comprehension 
to an observer or user.



SPACE TYPE D 230 Studios

Resource/Exchange 260 Gymnasia

325 Exhibition

405 Libraries

410 Museums

415 Archives

Large spaces which are capable
of division into small 'units 
or stations' maintaining 
identity with total space yet 
offering adequate privacy.
These stations can be 
individual workstations as in 
architectural studios) catalogu 
ing, lending departments as in 
libraries; or separation of 
exhibits by year of study for 
annual exhibitions or public 
open days

Sub-division should be flexible 
and effected by the users as 
changes in user patterns nay be 
as frequent as 3-4 times in an 
academic session



m
• ' ■ r.

FOOTNOTES

^UNESCO/Architectural Press, Planning Standards 
for Higher Education Facilities, pp. 307 
(Paris: UNESCO/Architectural Press, 1975).
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The physical survey of the existing University 

of Nairobi revealed the changes higher education 

buildings undergo and defined possible 

architectural mechanisms to accommodate these 

changes.

To demonstrate and evaluate these mechanisms, 

in this study, an addition to the buildings at 

the Chiromo Campus of the University of Nairobi 

is proposed. The users of this proposed 

facility are identified from the immediate 

development plans to house five disciplines^in 

more permanent and adequate buildings, as the 

present are congested and impinging on the growth

of the others.
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A single complex adjoining the present, is 

proposed to house all the five users with 

adequate flexibility for their metamorphic growth, 

additional occupiers and even the possibility 

of a complete change of users. The five initial 

users are:-

USER 01: 

USER 02: 

USER 03: 

USER 04: 

USER 05:

School of Environmental Studies 

School of Journalism

Population Studies & Research Institute 

Institute for Development Studies 

Institute of African Studies.
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The needs of the five initial users were 

identified in terms of the four Space Types 

developed. This, as later demonstrated, enabled 

flexibility to accommodate complete change of 

users and similar buildings to cater for all 

the diverse requirements.

Factors which cause change were also investiga

ted in context of the eventual needs of these 

users.

This data is compiled in a manner to suggest 

to future implementers the date*, necessary in 

compiling an architectural design brief for 

a flexible higher education facility.

9.1 THE NEEDS
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9.1.1 USER 01:
School of Environmental Studies

Course:

Enrollment

Initial

Eventual

Initial

Eventual

- 2 year, full-time postgraduate course leading to a degree 
B.A. (Env. Sc).

- frequent seminars, conferences or workshops involving staff, 
students and outside participants as an exchange method of 
teaching.

- full-time refresher courses of 3-6 wk. duration open to staff, 
students and outside participmts leading to diplomas.

- possibility of 2 year undergraduate study ♦ 2 year postgraduate 
study leading to masters degree reducing total study period
to 4 years in some selected disciplines.

- 12 full-time students per year

- 18 full-time students per year.
30 participants in each refresher course.

Staff Initial Academic1 X Director2 X Snr. Lecturers
. 2 X Lecturers

Eventual 2 X Lecturers

Support
1 x Admin. Assistant 
1 x Typist/Receptionist 
1 x Resource Co-ordinator

1 x Prac/Demo Space Tech.

Related Disciplines/ 
Spaces

Research/' Initial
Consultancy

Eventual

Space Requirements. 
SPACE TYPE A

Initial

Eventual

Frequent
Geology
Chemistry
Land Development
Planning (DURP)
Government
Business Adnin.
Economics
Geography
Sociology
Agriculture
Forestiy

Environmental
Studies

Service Courses 
offered to:

| Develop. Studies 
African Studies 
Population Studies

Intermittent
Botany
Zoology
Med. Physiology 
Biochemistry

Engineering
History
Commerce
Law

- ademic research expected in curriculum mainly of data 
compilation and processing. Consu’tancy limited to existing- 
acaaemic staff using individual work-stations.

- Applied research of level to resolve practical issues with 
aics such as computers and test equipment hired or borrowed
for -hort periods of use in multipurpose Practical/Demonstration 
space. This space should be able to accommodate lab or w/shoo 
type activities but demand for either will be intermittent.

Instruction/Adninistration Area Isq ntftsrs!
2 x 105 Classrooms (divisible into 4 small units) 160
5 x 505 Offices 80
1 x 510 Sec/Typist/P.eception 16
1 x 640 Consumable Materials Store ) ^
1 x 645 Administrative Records )
1 x 105 Classroom (for refresher courses: to be 80

shared with use 03)

2 x 505 Offices 32
Sub-Total 384

SPACE TYPE B

SPACE TYPE C

SPACE TYPE D

■total Floor Area

Initial
Eventual

Initial

Eventual

Initial

Eventual

Exchange/Instruction 
Nil
1 x 320 Address (seminars, w/shops, conferences, 

shared with user‘03)
Sub-Total

Practical/Demonstration 
1 x 215 Individual Lab 
1 x 250 Individual W/Shop

.1 x‘520 Special Offices
Sub-Total

Resource/Exchange 
1 x 405 Library

1 x 420 Data Bank (Computer Terminal)

100
100

18
218*

120

672_J2640



9.1.2 USER 02:
School of Journalism

Course Initial - 1 yr full-time study postgraduate course leading to a diploma

- 4 term course with 3 terms instruction a final term involving 
research dissertation.

Enrollment

Eventual

Initial

Eventual

4-8 wk. refresher or advanced courses mainly to outside 
participants.

evening classes to be offered.

40 full time students 

80 full time students
15-20 participants in refresher courses 
15-20 participants in evening courses

Staff Initial Academic
1 x Director
2 x Snr. Lecturers 
2 x Lecturers
1 x Tutorial Fellow

Support
1 x Photolab Tech.
1 x Recording Studio Tech.
2 x Lithographic W/Shop 
1 x Admin. Assistant

Eventual

Related Disciplines/Spaces

Research/
Consultancy

Space Requirements

SPACE TYPE A

SPACE TYPE B

SPACE TYPE C

SPACE TYPE D

Initial

Eventual

Initial

Eventual

Initial

Eventual

2 x Lecturers

Staff to Student Ratio -

Frequent

1 < 8

Languages
Input

School of 
Journalism

Services courses 
offered tor

nil

Intermittent

- Broadcasting 
Studios

- Hass media

- Advertising Consultancy

- Academic research us expected in curriculum •■>n!y

- developments Into new communication techniques
- consultancy work to possible state run cocui. micacion media.

Instruction/Admin

2 x 105 Classrooms (divisible into '4 small units) 
6 x 505 Offices 4
1 x 510 Secretary/Typist/Receiption 
1 x 640 Consumable Materials Store)
1 x 645 Admin. Records )
1 x 205 Special Class

2 x 505 Offices
Sub-Total

Exchange/Instruction

2 x 310 Audio-visual (capacity 80x2)
(to be shared with all other users)

Area
!$q meters)
160
96
16

16
80

32

400

160

Sub-Total 160

Practical/Demo

Initial 3 x 520 Special Office 
1 x 245 W/Shop Lithog-aphlc 
1 x 225 Special Lab (Recording Studio) 
1 x 615 Special Lab Prep. (Control)
1 x 625 Photclab

54
150

j 100 
100

Eventual nil
Sub-Total

Resource/Exehange
404

Initial - Main Chircno Librery -
Eventual - ditto - -

Total Floor Area s Initial
Eventual

932
32

9 g7
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9.1.3 USER 03:
________ __________Population Studies & Research Institute

Course Initial - 2 year full-tine postgraduate course to produce advanced
level demographers.

- 1 year - coursework involving 8 subjects from a choice of 17
- Year 2 - research work & thesis

- Doctorate level of study available.

Eventual - Mil

Enrollment
t

Initial - 25 full time students
- maximum 2 doctorate candidates 

intermittent.
though this enrollment is

* Eventual - 40 full time students

Staff Initial Academic
1 x Director 
3 x Visiting Professors 
3 x Lecturers 

. 2 x Tutorial Fellows

Support

1 x Administrative Asst. 
1 x Typist/Receptionist

Related Disciplines: Frequent

Maths
Statistics
Economics
Geography

Population 
Studies 
t Research

Service courses 
to:

Sociology

Intermittent 

Computer Unit

Research/
Consultancy

Initial - Frequently cocmtssioned ty Government 
which are advisory i.i policy making, 
intermittent.

to undertake studies 
Commissions however are

Evei.tual - ditto - *

Space Requirements

SPACE TYPE A

Initial

Instructicn/Admin/Support
3 x 105 Classrooms (capacity 40)
3 x 105 Classrooms (capacity 40)
10 x 5505 Offices 
1 x 510 Sec/Typist/Reception 
1 x 640 Consumables Materials Store) 
1 x 645 Administration Records }

At m (sq.meters)

120
120
160
16

32

*
Eventual Nil

Sub-Total 328

SPACE TYPE B Exchange/Instruction

Initial 1 x 320 Address (capacity 100 x 2) 
(shared with user 01,04,05)

240

Eventual Nil
Sub-Total 240

SPACE TYPE C Practical/Demo/Support

Initial 1 x 245 (Lithographic) shared with 
other users

Eventual Nil

SPACE TYPE D Resource/Exchange

Initial Nil

•
-

Total Floor Area
Initial
Eventual /

568

568



9.1.5 USER 05:
Institute of African Studies

Course Initial - Collection a documentation of material culture and
preparation for display.

- Postgraduate research a service teaching only. 

Eventual - Nil

Enrollment

Staff

Initial - No student enrollment, only postgraduate research.

Eventual - ditto -

Initial Academic 
1 x Director

Support

1 x Snr. Research Fellow 1 x Sec/Typist
3 x Research Fellows ,
5 x Junior Research Fellows

1 x Snr. Technician

Eventual 2 x Snr. Research Fellows

Related Disciplines/ 
Spaces Frequent

Development Studies
Museum
Archives
Design
Fine Art
History
Literature
Philosophy
Religious Studies
Architecture
British Institute
in East Africa

African
Studies

service courses 
to:

Intermittent

All other 
departments

to mainly 
frequent users

Research/ Initial - Research & consultancy dependent on staff initiative and
Consultancy a.ailability.

Eventual. - llure emphasis on applied research & publication.

Space Requirements:

SPACE TYPE A Instruction/Administratior.

Initial 10 y 505 Offices
1 x 510 Sec/Typist/Reception
1 x 645 Admin Records
1 x 640 Consumable Materials St.

Area 
Isq m<ters! 
160 
16
16

Eventual 2 x 505 Offices 32

- Sub-Total 224

SPACE TYPE B Exchange/Instruction

Initial 1 x 320 Address (shared with user 01,02,04 & 05) -
1 x 310 Audio-Visual (shared with user 02) *

Eventual Nil -
• Sub-Total

SPACE TYPE C Practical/Demonstration

Initial 1 x 225 Special Lab (Restoration) 100

Eventual Nil -
• SubrToMl 100

SPACE TYPE D Rescurce/Exchange

Initial 1 x 405 Library 100
• 1 x 415 Archives 200

1 x 325 Exhibition 200

Eventual Nil
Sub-Total 500

Total Floor Area
Initial
Eventual

792
_32
824
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The site was selected from one of the several 

available for the University's growth within 

the City of Nairobi. At present, on the site 

is the Chiromo Campus most of which was built 

in the late sixties with continual additions to 

it.

The part to be developed is approximately 20 

hectares of lush green vegetation and many 

indigenous trees which complement the well 

developed botanical gardens. The land slopes 

steadily down to the two seasonal rivers which 

bound the site on two sides. Nearly all of the 

five initial users are presently located at 

the Main Campus, which is about 10 minutes 

walking distance away from the Chiromo Campus. 

This also houses the arts and engineering 

disciplines and the administration of the entire 

University.

9.2 THE SITE



Site Plan & 
Location Plan.

9.2 THE SITE
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LEGEND

1. Library
2. Cafeteria
3. Human Anatomy
4. Veterinary pre-clinical
5. Bio-Chemistry
6. Entomology & Agriculture
7. Lecture Theatres
8. ' Botany
9. Zoology
10. Gecaga Institute of 

Comparative Endocrinology

11. Physical Sciences 
Complex

*12. International Centre 
for Insect Physiology 
& Ecology

*13. British Institute of 
Eastern Africa

14. Computer Centre

15. Chemistry, Physics, 
Geology, Maths 8, 

Meteorology

16. Student Halls of 
Residence

*17. National Museum

*18. Voice of Kenya (V.O.K.) 
broadcasting station

19. Main Campus
20. Engineering Faculty

*21. City Centre - Nairobi 
22. Sports Fields

*Not part of the University 
of Nairobi.
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9.3 THE FACILITY

9.3.1 Conceptual Design Approach for Flexibility.

9.3.2 Proposed Site Layout.

9.3.3 Proposed Pedestrian Promenades.

\
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*9.3.1 CONCEPTUAL DESIGN
APPROACH FOR FLEXIBILITY

The constraints of an already 
established pedestrian and vehicular 
circulation serving the existing 
is extended and modified to serve 
the new requirements.
Pedestrian promenades which define 
the site into sectors of particular 
activity on which the space types 
developed are planned. These 
promenades also distribute the 
service mains to the built areas 
of the sectors.

Vehicular circulation in the new 
development is restricted to the 
periphery using the existing 
network.

\o student tea id ences
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circixIoT'cm rettrfct’ed 
to periphery c f  r o w  
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P*t>pesed pv̂ rslrvari
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4o ctudcntmoln compos, dy c/nlii' 
h-iuseum , V OX breodrnct-

‘"3 fixation, spermsSports grounds.

The pedestrian promenades also 
bond the existing ar.d the ne / 
into a complex where growth may 
occur by completion or addition 
to the open ends.

A system is thus established in 
which comprehension of the 
constituent parts is inherent 
whenever change or growth occurs.

Green spaces flow through sectors 
defining courts or outdoor retreat 
spaces around which academic 
activities function. These are 
to be landscaped in living forms 
giving the impression of vastness 
to an eventually tight packed 
low rise system of planning of 
the built spees.

□ existing 
C proposed□ Mure. odditYonS

-----Cw iotinc^
■■ proposed >••••••• future qcWiKcpS





Disciplines art centered around
Junctions or nodes ot circulation 
combining various proportions of 
the adjoining sectors into a 
facility for that particular 
discipline.

The built spaces which house the 
discipline are planned within the 
framework of the four SPACE TYPES 
developed, each capable of 
accommodating a range of 
activities. This enables a new 
user to utilize the facility by 
merely changing the preportions 
of the four space types present.
Growth of each space type is olso 
possible within the system.

growiV*

Vvorjom Kit

pxdêrtit'i L
f r c x n e r & d  e S
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type*
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S d c l o r s

space rypz : A  "  C lo s jro o rn s  ( , OfTie£.S eta.
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C  -  L o b o r c d o r i  e s  , W e w - k < 4 \ © p S  
£ — Librarian , ArcK>v«s ( MuscwKns £̂c.

The discipline nay expand and grow 
at will around this node, have a 
unique identity wltbir. -he svsteia, 
yot is bonded to the system _ 
through the cohesive element of 
pedost*-! in walkways. This helps 
tc reduce territori 1 attitudes 
by disciplines and enables tetter 
utilization of available spaces. 
The nodes nay occur at any inter
section of the major and minor 
promenades. The rigid major 
promendaes (east-west) arise out 
of need to link with the existing 
and distribute activities over 
the whole site. The less rigid 
minor promenades (north-south) 
intersect and define sectors of 
varying sizes as necessary for 
the system.
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A system is thus established which 
efficiently copes with the needs 
of small disciplines, accommodates 
growth within then and accommodates 
new disciplines or interdisciplinary 
institutes at the open ends.

Should two larger disciplines be 
forced upon this system, it is 
capable of coping and still 
maintains the order established.

A  ~ ClovsnoomS ( ^ em in en t,
B  — Aud io  - Vi»uol ( Lecture. TWta>\tT £.\c
C- — Lc,bored©•’>£4 t W/SHopfi tic.
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9.3.2

LEGEND

1. Institute of African 
Studies

2. Institute for Develop
ment Studies

3. Population Studies & 
Research Institute

4. School of Journalism

5. School of Environmental 
Studies.

A. Space Type A )
)

B. Space Type B )
) refer to

C. C^ace Type C ) 9.4.1
)

D. Space Type D )

PROPOSED SITE LAYOUT

C OOC OSCOQ:

r-i- « 0 a
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9.3.3 PROPOSED PEDESTRIAN PROMENADES

The proposed pidestrlan promenades 
do not only feed the built spaces 
vith the vital user circulation 
and services but also act as open 
spaces which permit the basic 
human requirements of light and 
ventilation into the tight-packed 
enclosed spaces.

•i

< *

'-ne issue of prlvacv of the built
spaces from that of tne walkways 
i • resolved by varying levels of 
‘.’.le walkaways t.nd the adjoining 
l.ailt spaces or by changing the 
position of the walkaway in the 
1.1 outre pedestrian reserve between 
built spaces.

Each intersection or node gives 
the observer the sense of havino 
arrived at a place through 
variation in the enclosure (roof 
covering) materials used, 
different designs for the spaces 
and landscaping for the node.
This also eliminates the monotony 
of rigid linear walkways and gives 
the feeling of cohesiveness to the 
adjoining built spaces around the 
node which make up a micro-complex 
for a particular discipline or 
user.
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9.4 DEMONSTRATION OF FLEXIBILITY

9.4.1 Flexibility in the Built Spaces:

- Space Type A

- Space Type B 

Space Type C

- Space Type D

9.4.2 F l e x i b i l i t y  to accommodate Growth.

9.4.3 F l e x i b i l i t y  to Change of Usero.

V
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FLEXIBILITY IN THE BUILT SPACES:
SPACE TYPE A - Inst;ruction/Aaministration

LEGEND

1. 505 Office
2. 510 Sec/Typist/

* Reception
3. 515 Conference
4. 305 Seminars
5. 105 Classroom (capa

city 20)
6. 105 Classroom (capa

city 52)
7. 2C5 Typing Classroom 

(capacity 54)
8. 520 Special Office
9. 640 Cons. Mats. Store

10. - Toilets
11. - Cleaners <36 X  36X36 x  36 >

1 / A module of planning 
which accommodates the 
entire range of activi
ties, including 
circulation and 
utilities, either as a 
single unit or when 
combined.

Ground Floor Plan:

Possible layout using 
basic module and its 
combination to produce 
space which has a sense 
of identity for the * 
three users, yet is a 
part of the system. 
Growth possible by repe
tition of the module 
along pre-defined 
directions to maintain 
comprehensibility.
Upper Floor Plan:

< 72 x  72 >
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SPACE TYPE A (Conti.)

©  * ©
The basic module encloses 
space with in-situ cast 
concrete framework stub 
colums and beams to 
allow additional connec
tion when necessary. The 
levels of the module may 
be varied to suit site 
gradients with the possi
bility of stacking them 
on each other. Into this 
framework can be plugged 
in pre-cast concrete 
decking as floor and roof 
or openings such as roof- 
lights, glazing cr solid 
elements such as concrete 
blockwork. The flexibi
lity in the openings 
avoids solar heat gain 
and direct sunlight for 
different orientations 
by 'ntroaucing the sun
shading or 'solid' 
elements, as appropriate. 
Internally the partition
ing is demountable to 
provide private work 
stations or when removed 
and fitted with mechani
zed partitioning, the 
division of spaces to give 
varying capacity

Services distribution is 
mainly electrical and 
communication is ideal at 
doorframe height to enable 
uninterrupted openings 
without moving the 
distribution trunking.

|< 36 >)< 36 >|

“7T
36

*
36
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FLEXIBILITY IN THE BLILT SPACES.

LEGEND
________________ ___________SPACE TYPE B - Exchange/Instruction

1.

2.

3.

Auditorium

Auditorium

110
310

315

.320
Stage

Lectures
Audio-
Visual
Perfor
mance
Address

4. Backstage/Changing
5. Projection
6. Toilets
7. Furniture Storage

Ground Floor Layout
Section
Aerial View

4 j  The swing type desk/chair 
equipment was developed 
to eliminate the need 
for moving furniture when 
tvs space is used dif- . 
ferently. During formal 
lectures, the equipment 
is used as a desk with 
a loose chair to sit on. 
During performances, 
addresses or audio
visual displays, the 
equipment is swung around 
and used as a chair and 
together with the loose 
chair doubles the capa
city. The occupant capa
cities thus produced are:

desk chair
1. Auditorium 100 200
2. Auditorium 75 150

The three spaces may be 
combined in pairs or all 
three to vary the occu
pant capacity by 
mechanically moving the
massive partitions.
A systematic growth is 
also possible when 
needed, sharing the same 
backstage and changing 
facilities.



FLEXIBILITY IN THE BUILT SPACES.

( T )  Plan.
Arrangement of bays or 
modules which are sepa
rated by service cores 
in which are provided 
the distribution mains 
of all services. 
Connections,work
station layouts are 
under the immediate 
control of the user.

©  Isometric.
Stackability of the 
modules or bays with 
clearly defined and 
uninterrupted service 
routes feeding or 
omitting bays.

Growth potential of a 
typical cluster shewing 
systematic addition of 
bays and modules both 
vertically and 
horizontally.

Provision of all ser
vice mains are done at 
the outset with the 
actual provision of 
equipment and fittings 
controlled by the imme
diate user. * Plug-in' 
connections to the 
services are provided 
at appropriate centres 
with the actual connec
tions under the control 
of the user thru 
flexible hosing or 
wiring.
In this manner the most 
efficient work-bench 
layouts are possible 
with the potential of 
continual change.

SPACE TYPE C - Practical/Demonstration



SPACE TYPE C (contd.)

ENVIRONMENTAL STUDIES

LEGEND

1. 520 Special Office/
Technician

2. 640 Consumable Materials
Store

3. 215 Individual Lab.

4. 250 Individual
Workshop.

@  AFRICAN STUDIES 

LEGEND

1. 520 Special Office/ 
Technician

<D

2. 640 Consumables Materials
Store

3. 215 Individual Lab
4. 250 Individual wood/

metal workshop.

2.

3.
4.
5.
6.
7.
8.
9.

10 .

11.

12.
13.

JOURNALISM
520 Special Office/ 

Technician
640 Consumable .Materials 

Store
225 Type setting
250 Xeroxing & binding
250 Printing presses
230 Studio
620 Dark room
620 Dark cubicles
225 Graphic artist + 

Studio
620 Radio Teaching Studio
620 Control room 

(Radio/T.V.)
225 T.V. editing review 
620 T.V. Teaching Studio

w m m m m
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FLEXIBILITY IN THE BUILT SPACES: 
SPACE TYPE D

LEGEND

1. 405 Library
2. 325 Exhibition
3. 415 Archives
4. Technician
5. Toilets
6. Ramp.

Ground Floor Layout - 
African Studies.

Upper Floor Layout 
African Studies

3 , Planning according to 
the basic maodule with 
potential of systematic 
growth by repetition. 
Though similar to the 
module of Space Type A, 
the difference is in 
ceiling height and floor 
load capabilities which 
are higher. The parti
tioning is demountable 
where private work 
stations are located 
or flexible where 
displays and exhibits 
are accommodated.

152
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'9.4.2 FLEXIBILITY TO ACCOMMODATE 
GROWTH.

153

Growth in the built space can be 
brought about by addition of the 
basic planning module of each space 
type (as demonstrated in 9.4.1) or 
the upgrading of a particular 
space or nodule when necessity 
demands.

In order to maintain comprehension 
of the constituent parts in the 
system the directions of growth 
are pre-defined. This results in 
enhancing and furthering the 
inherent order of pedestrian 
circulation, sectors with different 
space types, identity of users 
within the system such that 
comprehension of the elements is 
maintained after growth takes place.

Types
a  p r  i|\ jm; >:/ 

i  gt i  i g a u l - i ^
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d t r c c - l io n  o f  cvrow th  pro - refined.

’ pol*rvVic*l «->f u p g r a d in g  
work. sWlcns Tor 
rcccorcl'i /

' growth possible "tKru 
oddition basic nnedul^

The system of plannirg accommodates 
growth in the system *.‘.ich is of 
two main types

Realization of a deficiency 
by a user and the appropriate 
addition or upgrading to the 
relevant space typ~.

Addition of new users or 
splinter users such as 
inter-disciplinary institutes 
research/consultancy bodies 
etc.
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»9.'4.3 FLEXIBILITY TO ACCOMMODATE
CHANGE OF USERS.

Planning the built spaces in the 
framework of the four SPACE TYPES 
enables all the teaching/learning 
activities at the University of 
Nairobi to be accommodated. Should 
a new user be forced upon this 
facility, it responds by merely 
changing the proportion of the 
space types existing. This is 
possible through the potential of 
growth of each type.

A new user may however inherit an 
excess of a particular space type 
or not need it at ail. This can 
be minimised by careful allocation 
of facilities to users whenever 
re-organization occurs.

Should larger users (those which 
require more space than around a 
single node of circulation) be 
forced upon the ’system', it 
responds by easily accommodating 
yet maintaining the inherent 
order of circulations, work zones, 
administration etc. Thus the 
'system' is valid for all scales 
of users as the same facilities are 
usv.d combining the appropriate 
space in sectors to house a 
discipline. Each sector houses one 
space type

- Space Type A:
Classrooms, and administration.

- Space Type B:
Lecture Theatres, Audio-Visual 
& Auditoria.

- Space Type C;
Labs, workshops & their support 
spaces.

- Space Type D:
Resource, Archives, Museums etc.
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FOOTNOTES

■^University Grants Committee of Kenya, first 

report, University Education in Kenya, 

pp 32-34 (Nairobi: Government Printers 1981).
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An understanding of the factors which have caused 

changes at the University of Nairobi and chair 

effects on the physical plant of this institution, 

is the basis on which the degree of 'response 

or flexibility' necessary has been determined 

and recommended in this study.

Time, the external and necessity the internal 

forces acting on the physical plant compel it to 

respond, making it vital for this response to be 

rational and systematic. This rationality and 

systematized response is the flexibility 

required and, should be reversible should time 

and necessity demand.
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Scope o f  
Response

types of 
Response

Short-term

Response
mechanisms

The span of time in this instance varies from 

0 to 60 years plus. This study concludes the 

architectural design mechanisms necessary to 

develop a built enclosure which withstands 

changes over such a span of time coupled with 

the changing user habits.

The flexibility required may be divided into two, 

based on the frequency of change; short-term 

which is response necessary as frequent as 0-7 

years and long term, of frequency of 7-60 years 

plus.

Short-term flexibility involves mainly internal 

re-organization - partitions, corridors, service 

mains capacities and feeds to work stations, work 

bench layouts, storage, work zones etc.

The architectural response or mechanisms which 

have to be incorporated to produce short-term 

flexibility are the following:-

The built enclosure should be planned on 

the basis of the four SPACE TYPES developed 

(refer 8.1). This allows easier internal 

re-organization as each space type is 

subjected to lesser diversity of uses and 

thus responds, by accommodating in the 

optimum the entire range of activities in





its group. The higher initial capital 

cost of producing these space types is 

feasible compared to the present purpose- 

built spaces (refer 8.2).

Spaces should be designed in modules or 

bays which may be combined to increase 

occupant capacity or up-graded or down

graded as and when the depth of teaching, 

learning, research or consultancy changes.

The spaces should also be planned to 

express identity at course or discipline 

level yet be part of an overall system 

which encourages interaction or sharing 

of some spaces to achieve better utilization 

(refer 9.3-site layout).

Provision of clearly defined and easily 

accessible service routes should be allowed 

in the built enclosure together with the 

services mains at the outset. The actual 

provision and connection to the mains 

of equipment and fittings should be under 

the control of the immediate user - 

teacher, student, technician or researcher 

(refer 9.4.1-Space Type C). This involves 

development in the fields of equipment 

and fittings such as plug-in connections 

to service mains, development which is
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L on g-term

Response
mechanisms

outside the scope of the architect.

Long-term flexibility is response to accommodate 

the less frequent growth and adaptation to new 

users. Growth is inevitable as it may arise 

from scarce resources initially or the discovery 

of inadequacy or more complex needs with time.

A change of user might be forced upon the 

facilities due to factors such as policy changes 

at national level, change in institutional 

structure etc.

The architectural mechanisms to incorporate long

term flexibility are;

A system of overall planning that 

accommodates growth by addition to 

the whole or repetition of constituent 

elements or by completion. The system 

should maintain comprehension of 

constituent parts retaining and 

furthering the order established 

(refer 9.4.2).

This is essential as additional needs 

are impossible to predetermine. Limits 

on the growth and expansion should also 

be pre-defined, in the context of student 

enrollment, research consultancy, 

discipline's metamorphic growth etc.,
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to enable users and facilities planners 

to realize when further expansion is 

not possible. This maintains a facility 

in manageable proportions and prompts the 

need for additional facilities to complement 

its role in overall higher education 

objectives.

- Planning the built enclosure in the 

framework of the design parameters 

developed for the four SPACE TYPES 

(refer 8.1). Should a large user be 

forced upon the facility with differing 

requirements, the facility responds by 

merely changing the proportions of the 

SpACE TYPES present and maintaining the 

inherent ordar, since the initial facilities 

were planned with the potential to grow 

within the system (refer 9.4.2.).

In addition to these general conclusions and 

recommendations it is proposed that the following 

recommendations specific to the University of 

Nairobi, should be adopted.

- A system of future teaching/learning 

space planning be adopted that allows 

a sense of identity to the individual 

disciplines yet bonds it to the overall
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system or complex by some of the 

constituent elements such as pedestrian 

circulation (refer 9.3-conceptual approach 

for flexibility). This encourages 

interaction and exchange between disciplines, 

essential for any healthy academic 

environment and abandons territorial 

attitudes by individuals or disciplines 

to achieve better utilization of available 

spaces.

Scheduling the use cf spaces be 

centralized for groups of users sharing 

a part of the complex to attain more 

effective and efficient use of available 

space.

Data of changes in facilities be maintained 

to

- identify and define directions in 
which flexibility should be further

incorporated into new facilities.

- data should identify the exact 

factors which have caused changes.

- The scale and magnitude of the 

change should be quantifiable to 

develop norms for use by future 

higher educational facilities planners.
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