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INTRODUCTION

1.1 INTRODUCTION :

1.1.1 Architecture is much more complex today than it has
been Dbefore. In order. to keep pace with the growing
complexities vt':he practice of professional design has to
become more scientific and- ratxonal We often come across the
practlce of imperfect design. methods based on blind guess work
lousy intutions and thumbrules. As a result, buildings often
fall prey to excessive energy co~nstimptions'. over and under
utilization  of scarce spaces, environmental and _\}iggglu_‘_
discomfort and loss of users stimulation and satisfaction.
This ultimately results in perennial 1loss of the work
efficiency, economy and aesthetics.

1.1.2 In order to evolve designs with better performance
sfandards. it is essential to cross examinhe and obtain feed
back data on completed building_. But unfortunately, the
assessment of buildings in use has .received far less research
efforts in comparison with the design process, where as these

design feed back can always be an important resource to update
design knowledge and criteria.

1.1.3 In Architecture today appraisal is the missing'llnk in

the design pr5cess.' Appraisal, programming and design are
three - linked acticvities. proper analysis of envireonment
leads to better design solutions. It 'is, therefore, essential

for the architect to conduct his own surveys into how people”'
use their environment, what; they like and dislike about it and

what kind of environment users would prefer



1.1.4 There is general agreement that very little is known.
about the actual performance of designed énvironments in
comparison to that the designer expects their performance to
be. Although several testing procedures have been developed
to assess the  technical aspect‘s% of performance, there is no

comprehensive model for judging and comparing from user's point
of view. '

1.1.5 The  performance appraisal model can be only developed
by considering a particular type 6(‘ Bullding. A School stands
as an ideal choice. A school building does have very
impvressive spaces. ‘ ‘ Besides, the schools being‘ protoyj)e in

nature, it will be  easler for the evaluator to compare and -
analyse. ‘

1.1.6 With the Increasing commec¢ialism, most of the schools
today pay no :attention to créate proper healthy environment,
which is absolutely necessary for growth of -students. A
healthy school environment combines a happy blend of Indoors
and outdoors. The indoors should be bright and cheerful, where
as outdoors should be carefully - planned to encourage - them in
learning. Hence for the growth of community, it is essential
to see that the schools are properly p‘lahned. A performance

appraisal modeﬁl‘___ﬂcan help in developing parametrers to evaluate .
a school environment.™

1.2 IDENTIFICATION OF THE PROBLEM
1.2.1 Keeping a view at the growing comnplexities
~ of modern society , it is acceptable that
common sense, intution . and practiced

experience alone are inadequate to deal with

the complex demands wqf Architecttﬁral
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1.2.2

1.2.3

1.2.4

1.2.6

profession. Hence the need for a performance

appaisal model requires no further

elaborartion.

The techniques and models present today are
mostly from management science, operation
research and sociology. Despite their pit

falls these techniques are necessary alds to

the understanding of the complex and rapidly

"changing social and economic environment,

But unfortunately, there is no comprehensive
model till- today developed by architects to

measure the qualitative aspects of buildings,
in generdl and schools. in particular.

A measure of good design is overall

efficiency and economic value combined ‘ with - -

high level of amenity and aesthetic quality
generating optimum user satisfaction. Hence
understanding the needs of users is essential
for designed -environments. Performance
appraisal model can be an innovative kit to

maximize ~user particlpation in design

" process.

The models, no doubt, can not replace the
designer's judgement. But an appraisal model
can provide a frame Work for detalled
analysis and statistics.

Ar‘chitécture Is a cohtlnuous process. If the
profession has to gro'wv. we must learn from
the mistakes from one project, so that it is



1.3

1.3.1

1.3.2

1.3.3

1.3.4

not repeated in 'the | next project,
“Performance appraisal is absolutely necessary

to keep this continuity between projects.

1.2.6 Suggesting one model for all--'---b,uild'mg is an
impossible task,m because different buildings
types have different functional requirements.
Hence, . the study is limited to school
building because of three reasons. First, it
is easier to find out different schools with
similar functional needs for comparing and
analyzing. Sécondly, school has got a
collection of different wvariety of spaces,
starting from class rooms to playground and
teachers lounge to 'swimming pool. Thirdly,

till today there. is no comprehensive
Architectural model to evaluate the
performance of a school

AIMS AND OBJECTIVES :

To develop a set of comprehensive appraisal and
measurement techniques. for school buildings..

To work out a performance scale to compare and rate the
design solutions of schools.

To identify the deficiencies related to user
needs/functions/spaces/forms/economics and  ‘aesthetics ."'

along with their implications in school design.

To obtain a feed back data on completed school *

buildings_ and modify -design process for more effective
performance.



1.3.5 To formulate design Intentions/decisions to be arrived

at in an existing school bullding to improve its
performance standard.

1.4 SCOPE AND LIMITATIONS :

1.4.1 This study aims at assessing current techniques for the

post occupation appraisal of performance of school

buildings and evolving a process of performance for
better adoption into design practice.

1,4,2 In order to set limits to the projects, only

techniques related to spatial analysis aspect of
schools will be considered.

1.6 METHODOLOGY :

While evaluating a - specif’ic building project, the
reference materials are comes across are in the form of general
guidelines. No single reference material applies exactly to
any' specific problem and on top of that they are not detailed.
Hence, it is interactive. to develop a specialised methodology

considering the: degree of impact and . usefulness. Hence, the
methodology is,

1.5.1 Comparative study of various models for both

qualitative and quantitative measurements and
appraisal. ‘

1.56.2 Physical measurement techniques.:

1.5.8 Observational aids,." check lists, appraisal forms, data
forms etc.



1.5.4

1.5.6

Interview, behaviour observation techniques,
questionnaire including suitable sampling procv.edures.

Analytical assessment of available models on the basis

of accuracy, time, cost and expertise required.

Modification and development of appraisal model for
adoption of school! design.



CHAPTER 2 : BACKGROUND STUDIES
2.1 PURPOSES OF PERFORMANCE EVALUATION :

In a general sense performance evaluation provides the
logical basis for compari;on between alternatives. In that
sense, its purpose is singular. However, conslidering the
number of individuals involved in ali aspects of design as well
as the multiplicity of Interests that they represent, it 1is
safe to assume that evaluation may have multiple purposes.

gy

From a behavioral point ofu view, -evaluation is‘: A

necessary in order to improve our understanding of simple and
complex behaviour units. This has usually been simplified as

the reciprocal effects that all soclophysical environment has
on humans and vice versa. '

From a resource expendlture point of view, the King's
fund report of 1969 provides the following reasons for the
emerging needs for evaluation. '

1. Management : bad design is costly.

2. Seeking ways to upgrade old facilities.

3. Improvement of wasteful procedure by design changes.

4, Expectation for increased building activity while there
is shortage of information based practical experlence,
and

5. Pressure for standardization . require deliberate

assessment.



Further, as the concept of evaluation during the design
process becomes operational, additional benefits are accured
for both the technié,al and the resource expenditure aspects'of
the need for evaluation. The techniques for such a concept,
however, must be expanded in order to include the behavioral
aspects of design of' evaluation during design is to achieve its
full potential. | T

2.2 USE OF APPRAISAL IN DESIGN :

2.2.1 NEED OF APPRAISAL :

In spite of Vafious opinions -about design process,
there are the most commonly agreed upon division of
"~ design process fall under three Ig‘gads :

- Analysis
- Synthesis
~ Appraisal . ’

With _the growing complexities of Architectural
profession and kee\ping a view of the wvast wvariation

in the nature of architectural projects. a rigid,
morph‘o}vogica_l- and descending order of design

process as described ‘above often  brings defecﬂve
results. The dégree to which  a building reflects, its
. purpose, reflects the profession é»dmpeténce employ. As
a result, the shift of emphasis is felt from
stereotype design_s to designé”‘“'l’i'tfsed. on evaluation of
behaviour.é.l or technical pérformance. This shifts of
atten‘tion' to performance criteria may be 'attfibuted to

several reasons such as the  increasing social



awarcnoss, the hmprovement of understanding of human
behavioral and the development of technigques to "~ define

and measure performance both in human and technical
terms.

Hence, the design process must have sufficlent emphasis
in appraisal for which' it has to be interactive énd

open ended. Hence, a linear system having a scope of
obtain a feed baék at any level of designing and
developing is necessary. The process does have three

parts which are inseparable and can occur at any time.

22

2.2.2

¥ |
Analysisl — Synthesis| -3 Appraisai__.1
L% | Analysis

Fig. 1 Appraisai in the design process

\ re’preseri'ta'tionl - | measurement| S| evaluation

Fig. 2 : Three basic steps of appraisal
ANALYSIS : UNDERSTANDING OF THE PROBLEM :

Anaiysis includes gathering of all

relevant
informations the  establishment  of relationships,
constraints. objectives, criteria etc. In short

analysis is the imaginative structuring of problem and

if well done, can lead to good and imaginative



2.2.3

2.2.4

y

solutions. The designers pattern seeking and pattifern
recognition sk-ills - are as vital .as finding a g:’pod
solution later. His values and the hature ~of--his
concepts, will. determine what he observes. The nature
of this as a purely rational process has led to many

vast and irrelevant, sometimes actially useless,
analytic design 'bri_efs.

SYNTHESIS : PRODUCING A DESIGN SOLUTION :

The problem ‘Structure may suggest}; part -or. whole
solutions, There is a great body of ’li'_cerature and
experience suggesting a .rich variety of rational
intuitive, ordered and random processes which may be

appropriate to different problems and different
personalities,

The process may result in a single design or 'a variety

of different designs or a .cluster of similar designs.

In the search for the best solution the designer either

select best from arongst or combines all variants.

The most commonly used process may be predictive or
simulation or through multimodal roots.

APPRAISAL : ESTABLISHING THE PERFORMANCE OF T‘HE
SOLUTION :

Appraisal is a retrospective ac t. by which the designer

establishes the quality of  his solution. There are
three basic steps in appraisal : '
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1

- Representation
- Measurement

- Evaluation

i. Representation :

Verbal, Mathematical, Visual, Full Scale

ii. Measurement :

Cosjcg, Environmental conditions, flexibility,
space, utilization, Ergonomic effects

ili.Evaluation :

Cost benefit analysis, aesthetics, judgement
comparison with ideal, a\)érage or statutory

performance, conformity to constraints recorded in
the Aanalysi_s.

SCHOOLS TODAY : AN OVERVIEW :

India has got a very complex educational system. The
ancient India had the rich cultural heritage of Gurukul

system having residential campuses like 'I‘axiia,
Nalanda. “During the muslim rulkes there was a shift of
educational centres from rural to wurban areas. But

unfortunately 'during the British rule, the traditional
education system was dissolved and emphasis was given
on creating employment oriented educational system in
stead of personality development. But, however in
the post "i‘ndependenc"e‘ period there seems to be a
trend to expand and nationalize the education system
through central policy. ‘

In order to wunderstand this diversified and complex



2.4.1

nature 61’ educational systems prevalling in the country

three schools of different nature were surveyed.

The Schools are :
1. Mussoorie International School :

a modern school designed by an American Architect
and set up with NRI funding.

2. Gurukul Kangri Vidytalaya :

Situated in -Haridwar, the school is based on

Gurukul system of imparting education.

3. Navodaya Vidyalaya :
A standardized school set up by C.B.R.I., Roorkee.

Mussobrie Inbternatlonal School :

Mussoorie International School (MIS) is a newly
constructed 5oarding school, situated 4 Km. outside the
hill station of Mussoorie ( 800 Km. north of New
Delhi) “in - a peaceful, romantic and  spiritual
atmosphere entrancing natural beauty, facing the snow
covered range. The school admits 250 girls -from all
over the world ranging from 6 to 12 years. The school
follows British GCE 'O'and 'A' level curriculum.

In this residential school the students are looked

after by méstly european teachers, matrons, nurses and
a residential doctor.

Designed byh""im‘“American Architect on a 27 acre site,
the school campus possesses a luxurious dormitory,
auditorium, well equipped infirmary, library,
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computers, laboratory, music room, art room, sports and
recreational facilities. '

2.4.2 G‘URUKU_& KANGRI VIDYALAYA :

Gurukul system is based on the brahmanic education
pattern founded in Bengal at the beginning of 19th
century. The Gurukul system emphasizes on following :

1. In Brahmanic system Hinduism tried —to reconcile- -
physical and spiritual existence keeping self
‘realisation as its chief aim. Gurukul system based

on these ideas, Iis indiVi’dual_ist in spirit but
socialist in action.

2. The curriculum and methods of education are based
on psychological principles of development of

knowing , feeling and willing through 'Karma'

3. The . curriculum includes Brahmacharya,
Brahmajnana, spiritual science, Mokshashastra,
Secular science, Dharma Artha and Kamshastra.

Discipline is mantained by love and persuasion.

The relationship between Guru and Chela (student) ls a

very special relationship -and this relationship Iis méintalned
in all branches of education.

2.4.3 NAVODAYA VIDAYALAYA

Navodaya Vidayalaya is a prototype school designed and
developed by central building research institute,

Roorkee. Besides class room the school contains
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laboratory. open air theatr'e.. museum,” “multipurpose
room, first aid, play grounds etc. Class rooms are
mostly placed linear in a doubly loaded corridor having

a provision for one outdoor class room.
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ANALYSIS OF EXISTING MODELS

" The capacity of the human mind for formulating and
solving complex problems is very small compared with the size
of the problems whose solution is required for objectively
rationality" |

= H.A. Simon in ‘Models of Man'

A performance appraisal model, in the simplest possible
definition is some formal structure or method which sets the
parameter and criteria for post occu’pé.tional'evaluation’ of a
building. Models and mathematics are often seen to be
inseparably linked, and the connection between mathematics and
digital links, and the connection between mathematics and
digital computer is too familiar. However, there are, valuable
uses of the concept of model in both Architectural theory and
practice which do not have specific mathematical expression.
This chapter deals with the analysis of three existing

performance Models for use of school buildings, the models are

PAK , A Mathematical Model
b. Quality Quotient, A theoretical Model:
c. PACE, A computerized Model

3.1 _ BASIS OF ANALYSIS :

There is general agreement that very little is known
about the actual performance of designed environments in
comparison to what the designer expects thelr performance of
be. Although several testing procedures have been developed to
assess the technical aspects of performance, there is no
measure for judging and corﬁparing the v-‘-va_v_lye‘ of a physical

artlfact from the user's point of view. Hence, the models

recommended for appraisal are mostly from management science,

operation research and sociology. - Despite their pitfalls,
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these models are neceS'sary'aids for the understanding of the

complex and rapidly changing soclal and economic environment.

» In this éhapter, as attempt has been made to compare
effectiveness  of three existing models for .application to
school building. Since .all these' three models “ﬁave been
developed by westerners and not particﬁlarly for schoo_l
* buildings their relevance in Indian context and applicabilitﬁi

to school bljildlngs were needed to be verified. Hence, the
basis of analysis were as follows :

- Applcability to school bullding
- Relevance in Indian context

- Validity

- Reliability

- Precision

~ ' Convenience

3.1.1 APPLICABILITY TO SCHOOL BUILDINGS :

Applicability to school buildings has to be given Special
attention. Specially when models are developed by people from
sociology, management » sclence, operation research etc. its
utility in the context of Architecture énd Schools In
particular are a special consideration. ’

3.1.2 RELEVANCE IN INDIAN CONTEXT :

The aims and objectives’ of primary education in India
is different from western world so also the school
design. Since, all the three models have been developed
in the wesﬁ ‘their arelevance in Indian context, is needed
to be verified.
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3.1.3  VALIDITY :

Validity is the degree to which the model outlines and
emphasizes on the physical aspect of school projects. V -

3.1.4 . RELIABILITY :

Reliability is the degree to which it is consistent on
tried over and over. . '

3.1.5 PRECISION :

The degree to which it  is sensitive to significant
variation in what is being tested. . '

3.1.6 CONVENIENCE :

How convenient and éasy the model to apply for a specific
evaluation. '

The above propertié—é are par’tiéularly important when Man
himself is the evaluation instrument.

3.2 TYPES OF APPRAISAL MODEL:

If post construction evaluation research 1is to provide
relevant* feed back that deSigners. researchers -.and clients can -
learn from. We ‘must closely examine the model that guides the
research. The three models presented below very in their cost
benefit potential for providing useful feed back to decision
makers. The 'models“ describe representative points on a

. continuum of post construction evaluation research studies.
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3.2.1  MODEL 1 : NON COLLABORATIVE EMPLOYING :
A CROSS SECTIONAL USER STUDY

This approach may not constitute a wvalid case of post
construction . evaluation- because, though the data |is
collected at somé time  after c'onstrulct‘ion in the
occupancy life  of the building, the researcher uses
criteria that. are established independent of the. desigri
process and they do not focus on concerns.-that bwere
influential during decision making.

The basic decisi_ons‘ governing the research focus are
made by t;he” resear?her.’ 1t is identified as a cross
sebti.ohal» study. In research terns this means the study
does not encompass the extended period of time that
preceded the occupancy of the building. Rather, it cuts
across a slice of time to study the current uses. This
model represents a majority of  the user sati‘sfaction
building evaluations that currgntiy_exists.

3.2.2 MODEL 2 : COLLABORATIVE, EMPLOYING A CROSS SECTIONAL
USER STUDY :

The model of bost cons.truction evaluation utilizes the
data collection approaches to determine decision makers
criteria and user. reactions. First, discussions with
the architect and client are held to identlfy the major
issues, goals and constraints that ‘influenced the design
decision making. Second, a cross sectional study with
users is' ~done to determine how  the building is
working relative to these de.cision makers concérn: This
strategy _introduces  collaboration and expands the

“potential valu'e of the research findings as feed back
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3.3

3.3.1
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MODEL 3 : COLLABORATIVE, EMPLOYING A LONGITUDINAL AND

CROSS SéCTIONAL APPROACH :

This approach to post construction evaluation is the most

comprehensive and complex. It includes a .longitudinal -

and complex. It includes a longitudinal data collecting
effort and a close working relationship between the
architect, cﬁent and researcher once the decision to
build has been made. The - researcher becomes a

participant observer in- the actual design and decision
making process.

PAK MODEL :
The Planning Aid Kit (PAK) developed by the buffalo

organization for social and technological Innovation

(BOSTI) is an attempt to systematically gather and
disperse informa'tionvaboilt the process of mental health
programming to aid local communities. PAK has been
designed to help community mental health services, sets
up a self perpetuating system  of ~ user directed
infbrmation retrieval aimed at es‘tﬁabl‘ishing a data

base for man environment relations.

PLANNING PROCESS :

Planning process is based on five types of specifications

1. HARDWARE :
Specifying building hardware and elements.

2. SETTINGS :

Specifying kind of Human performance it shall
support. ”

3. ACTIVITIES :

specifying what kind of human problems the
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performance will solve.

4, PROBLEMS :
Objectives to be met.
5. PROCESS :

Choosing objectives.

Solving a problem through: performance techniques
entails putting the problem statement through a series of
transformations. which converts the statement of the
problems to a stated - set of activities. The »st'eps
involved in carrying out these translations. were :

1. Select and invite participants

[

List of all problems
ListAand give priorities to course of a'ctlo‘n
Select therapeutically important activitl_ies

Prescribe performance characteristics

Design settings
PERFORMANCE CHARACTERISTICS :

Performance charac.te'ri.stics is a continuum with no valuesﬁ
ascribed to either end. For example, two different
physical settings may require extreme privacy or open
commonalty and elther will be considered a positive
vélue for thét settlﬂng.

PC 1 ' Commonalty privacy

PC 2 Sociopetality Sociofugality

PC 3 informality ~  formality
PC 4 | familiarity . Remoteness
PC 5 Accessibility  Inaccessibility
PC 6 " Ambiguity Legibility

pPC 7 Diversity Homogeneity
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PC 8 _Adaptability Fixity
PC 9 Comfort Discomfort

MEASURES OF PERFORMANCE CHARACTERISTICS :

If we are to compare ‘and' evaluate ‘setting 3 there must be
'some way to measure each berformance ch'aracteris'ﬁ'i'és'.""'~~~For each
PC, we will define the contlnﬁum. then make a concise statement
about one end of the scale and assume the other end |t is
opposite. Then we will state some measure for " the PC.
Normally, we measure and achieve performance within the context
of Y = f(Xx) and get result such as 3.57. This is not always
possible and in so,mg___¢ases ratios (x, y) and size comparisons
(Y X or x Y ), aré emplo'yed. Ultimately we accept(Yes/ No) as

a measure. It is in this context that we attempt to develop
" measures. ' ' '

A Scale for the Performance Characteristics :

We wish to have a common scale to compare one proposed or
actual setting with’ another. 'Assﬁming a scale of 5 increments
for all Measures of: 'P_erfdrman:ce; Chargcteristics,' for each

measures we have a scale of , from' left to right.

+2....... +1...... Ouevenen l......... 2

Finally, D = f1+ f2 + £+ ... fn-
where,

D = Diversity

f =

formal activity setting
No. of f's

>
H

3.3.3 Comments : .

PAK can be conside’i‘ed as an ideal mtechnique for

describing goals and objectives in terms of performance
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3.4.1

while permitting the generation of many alternative
solution which ylield performance.

PACE :

PACE 1 ( PACE = Package for Architectural Computer
“Evaluation) is intended to the used at the outline
proposais stage of the building design activity. The
package is written in fortran IV and runs on ui2 time
sharing system operate_d by‘systemsh'a‘re limited. As the
input and foutput formats will show,. the mode of
interaction between the designer and the computer is
‘conversational' with the machine taking the ihitiative.

The responses from the deslgner may beé typed directly
onto. .

the keyboard as the programme runs, prepared before hand
on paper tape which automatically feeds in data as

requi'red by the programme, or written file.

INPUT FORMAT :
PROJECT NAME ?
? EXAMPLE

ARE YOUR UNITS IN METRIC ? 0/1
?0 ‘

IEEER NN ENFREFEEENES

INPUT EXAMPLE
GENERAL INFORMATION
WHAT IS YOUR BUILDING: TYPE ?

1 SCHOOL

2 HOSPITAL
3 OFFICE

4 HOUSE

5 FACTORY

Y,
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6 IFACTORY (SHIFTS)
WHAT IS TOTAL OCCUPANCY OF SCHEME
21000 , o
IWHAT 1S LOCATION OF SITE
1 = SCOTLAND
2 = MIDLANDS
= SOUTH
71

WHAT IS THE ALTITUDE TO NEAREST 50 FEET

750

I EENEERENENERESN]

GEOMETRIC INFORMATION

— e em e o oen  em e mm e e am e me m

TYPE COMPONENT NO., AND ELEMENT NO. ON ONE LINE
AND ON.NEXT LINE 6 COORDINATES

DO THIS FOR ALL ELEMENTS FINISH WITH 'PWO ZEROS

?1,1

2160,40,0,320,200,10

72,1

160,40,10,320,200,20

240,120,0,160,280,20,
24, 1
240,120,0,160,200,10
25,1
240,280,0,120,360,20

24



2280, 200, 0, 320, 280, 10
26.2

INSULATION DATA
?1,1,1,1,1,1,1

COMPONENT 4

ELEMENT 1

GLAZING DADA
?22M2M2M2MO

INSULATION DATA
?1,,1,1,1,1,1,

COMPONENT 6

ELEMENT 1.
GLAZING DATA
92,2,2,2,2,0
INSULATION DATA
?1,1,1,1,1,1
ELEMENT 2

GLAZING DATA
- ?2..2..2..2..2..2,0 .

INSULATION DATA
21,1,1,1,1,1,

EXEEIAR SR EEER K XX

ACTIVITY DATA

TYPE COMPONENTS NO. ON ONE LINE

25



3.5

3.6.1

26 -

AND ON NEXT LINE: ASSOC OF THAT COMPONENT WITH EACH OF
HIGHER noO. ' '

WHEN ALL IN TYPE ZERO
?1

?3,6,2,9,8

- amn s e - ——— a—

?1,7,6,2
72

?1,7,6,2

75
71
70

QUALITY QUOTIENT

TRIAD THEORY :

Caudill Rowlett Scott devised a qulck measurement

- yardstick to grade projects on the basis of the triad

theory. Triad theory reflects a deliberate attempt to
give equal emphasis to three major elements of a designed

-product’ viz. function, form, economy. It is invariably,

noticed that an Architect in his effort to create
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beautiful forms neglects function and economy. Hence,

set of questions were set to be used as evaluation
criteria,

FUNCTIONS :

1. Is there a concept (underlying idea), and are the

spaces grouped, sized, and the shaped to reinforce
the concept ? )

2, Do the space's have affinities which allow people
- -and things to flow with efficiency.

3. Have the shelter considerations and environment

controls been reorganized ?

4, Does the building work in the genetic sense as a

school helps to teach and a hospital helps to cure?

5. Is the plant buildings and grounds Iimaginatively
conceived ?

6. Havé the majué'r' operational probelms (Security,
maintenance, routlne operation) been considered for

the future as well as the present ?

FORM :
7. Is there propriety in the form and
FORM
7. Is there propriety in the form and spaces

reflectmg the concept.

8. Do forms and spaces possess the spirit of the times
without bemg faddish %
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perfect
excellent | -
fair FUQCTION - » [FORM
10 -
P oor
failure
ECONOMY
10 -10-10 is the triangle
of perfection
function = _form

expressionisy

, formalism
functionalism

QUALITY QUOTIENT

ecoﬁomy | - QQ= O-A33(ab+b~c§ca)

the position of v-ceni-rOid
indicates tendency

QUALITY QUOTIENT

-1G-4



10.

11.

12.

Do the forms - major and minor together with their
connections take advantage of up to date technology
Does the composition of form and space contain

both wvariety and unity projecting an aura of
architecture ?

&

Are fall forms meaningful -~ from mass to details ?

Is there a systematized integration of structure
mechanical and -electrical 7

3.6.4 ECONOMY :

13.
14

15.

16.

17.

18.

Are the forms clean ?

Do the spaces permit efficient 'operation
capitalizing - on the idea of maximum effect with
minimum meéns ?

Is there a realistic solution to the budget problem

Can this building be changed economically, either
through conversion or expansion.. to meet future
" requirements ?

Has industrialised building method been given
serious consideration by saving ‘time and labour on
the site.

Can this building through its culmination of waste,
~dignity through restraint and simplicity of

"cbxv'xstructlon. be classified as most for the money.

Because of this wide range of architectural products

cities to »buildings to windows there must be a wide range of

talent.

We need doorknob and we need. big city. People working

together as a team to make the environment a decent place to

live

And due need methods to evaluate the products which

these people produce. The question sets help to provide the

method.
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3.6.5 SCALE FOR SYSTEMATIC EVALUATION :
On the basis of the triad theory a logical approach to
evaluate projects with simultanéous consideration of

function, form and economy gave birth to a ti'iangular

scale ‘triad in equilibrium'.  Each coordinafés of the
triangle was given °‘10' point score where "§". was
considered fair and 10" was considered excellent.

Hence, a 10-10-10 tria_hgle having an area of 129.89 ( Say |
130) was considered as absolute and h.e'ncé designated as
‘triangle of  perfection’. The location of the centroid
of the triangle indicated the tendency of the product to

functionaolism formalism or expressionism.

s o cvn e = A G ww . e - A A e - S e S e e G e e G G L e M SEe Gy e e G SR M - e G S e

- ANALYSIS OF EXISTING MODELS
__________________________ ;“f“*f“"““"“'““""
Basis of Analysis PAK Quality PACE

Quotient

Applicability to , S
School building Fair Fair Good

— - - Gt i am — — — — Sha et s P W U G D B4 M e G STR S WS Wen Mim mme Em Gm RS R ey e s, e Gmw Su Sem G G S G

. Relevence in

Indian context Fair Good - Good

gty por  posr 1 oor
wmsbity  poor ¢ ot 1 —_—
ecision et pad Excellent
Comveniencs Bxedtient Falr Gt

— — - —— - S S — — T ——— - - D A Gws s e W v WAL e GV WS R G 4O e GUA M M TN Gam A M Gve S e Gah GwA . S S e
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DEVELOPMENT OF A MODEL

CONCEPTS OF APPRAISAL :

Any serious attempt‘ to develop an appraisal model for
school deslgn required combining several areas of
disciplinary knowledge ~ "as wellw as professional
expertise,. . As discussed in earlier chaptersAA the
traditional methods and criteria used in the evaluation
of overall performance of'educational facilities deslgn

are inadequate in terms of both contemporary
expectations and the availability .o:f new sclentific
knowledgé. In the present days, the gro“\\}/ing complexit-
ies and changing approaches in Design has yielded many
appraisal models on mathematical concepts. Besides, a
social project like school creates different interest

in different. types of participators (say Architects,

‘Educationists, Sociologists, Educationists, Students,

parents, etc.) and each group has  its distinctive
perspective and s'et values of judging or evaluating.As
a result, there is a continuous . search to find
quantitative measure and demonstrate improvement in
fields 1like sociology, planning, psychology as well
as mathematics besides Architecture.

Mathematical concepts encourage a tendency to simplify
beyond the realities o'f inherent complexity of the
phenomena and the multiple frame works of intellectual
and decision making practice. “In  this process of
quantifying and computerizing often there seems to be
tendency~ of neglecting sensitive qualitative

behavioral aspects of design. Where as the traditional
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methods of qualitative and intuitive Jjudgement still
provide the main steam of the on going decision making
effort. Hence, in this thesis an attempt is made to

improve the provision of qualitative methods so that

better decision can be made.

An Architectural project has to be sensitive to its
social and  environmental (urban or rural)
lmplications.‘ " It has to show a serloué concern to

adaptability to changing -needs. Moreover, a school

" building performance has to be assessed -on the basis

of expected human performance, -especially that directly'
relating to the quality of environm‘ent,h“_N_Hence, an

attempt is made in this thesis to emphﬁésize' on
following three aspects :

Human over t-echnical considerations
2. Physical adaptability changing needs

Sensitivity to social and environmental
implications '

MAPPING :

'In order to have an effective’ spatial evaluations in

school buildings it is proposed to examine only those

fields having direct and major human requirements

contents. These fields are :

. 1. External Micro—climate__

2. Physical Environment | _

3.  Aesthetic and Emotional Environment
4. User satisfaction - |

- These are inter related a's. well as related to factors
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in other fields, e.g. structure and mate»r»_irgls. Each

of the above four main fields are broken down into

smaller and smaller groups so as to correspond in

details to factors considered in making design
decision.

4.2.1 EXTERNAL MICRO CLIMATE :

In exterpal micro-climate the emphasis will be given to
find out how far the bﬁilding' is responsive to local

environmental factors. These will - be judged through following
parameters.

a. ORIENTATION:
The criteria for this shall. be :
a1 View |
a.2 Air flow
a.3 Visual privacy
a.4 Noise insulation
]
B. ACCESSIBILITY AND CIRCULATION :
The criteria shall be :
b.1 Pedestrians
b.2 Vehicular entry and parking
b.3 Handicapped entry
b.4 . Utilities entry and circulation
C. SITE RESOURCES CONSIDERATIONS :
The criteria shall be :
c.1 Natural contour
c.2 Natural Di‘ainage
c.3 " Historic value

c.4 Other considerations
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SITE UTILITIES AND SERVICES :

The criteria shall be :

d.1
d,2
d.3
d.4

Surface Drainage
Service lines
Security -

Finishes

PHYSICAL ENVIRONMENT

The parameter for physicai

shall be :

a. Thermal comfort

b. Lig’hting-
b.1 Day lighting
b.2 Artificial ‘lighting
Ventilation

d. Olfactory

e. Acoustics

environment

34

assessment
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'MAPPING

External Physical Aesthetic User satis-
Micro climate ~ Environment ° & Emotiona] faction
| environment
a. Orientation thermal ’ Form - Compactness
comfort o
b. Accessibility Lighting Shape & . FleXibillty
~and circulation . size A
c. Site Resources Ventilation Colour Plan efficiency
d. Site Util’itié§ Acoustics © Texture Circulétion
and services. : Propo;tion Grounding

- . s - - T > -t Tt - n ¢ e S M W e Sl S e Sme S e e Sie . e wn R S S S n e S e G - —

Figure 6
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4.2.3 AESTHETIC AND EMOTIONAL ENVIRONMENT
The parameter shall be
a. Form
b.. Shape and size
c. Colour

Texture

g

e. Proportions

4.2.4  USER SATISFACTION
The parameters shall be :
a. . Compactness
au ~"Pop Ratio
a.2 Volm ratio.

‘b, Flexibility
b.1  Fluidity -
b.2 Versatility
'b.83  Convertibility
b.4  Expansibility
c. Plan Efficiency

d. Circulation
d,1  Students
d.2 Teacher
d.3  employees
d.4 Visitors

e. Grouping

4.3 QUALITY QUANTIFICATION :

The evaluation parameters can be broadly classified
into two categories :



i O e ' b
Collective Decision Mothods ; c e : )
Brainstorming
Buzz scssions

Group discussions
Role play

Syneetics
Comparison Methods
Paired cornparisons

ololole|e
0(0|°

Ranking and weighting
Preference matrix
Eveluation matrix
Trade-off games
Rating Methods
Rating scale

olo
ol|elo|o

lo|@0|@

]

Guttran scale

0{Q|0

User rating test

Building ptrformance test
Semantic rating test : o
Spatial pcrfbrmancc'test L&)
Visual Preference Methods
Visual preference

Spatial preference ,
Attribute discrimination T
Checklists
Code and zoning checklist : ot
Activities checklist’ (X
Deccriptive and Evaluative Methods
Behavioral mapping ' )
Social mapping{sociogram)

Activity log

Design Methods

6|06
olojo(0({0|0

©
-]

(]
®

010

©|0|®

Aclivity analysis

Putiern language

Performance method
E’ pMarphological method

[T Svaems racthod o o
Lo

0|0{0(0|O

RITRIEVAL METHODS

source :'methods of prograf{)ming’ by henry shanoff

F1G -7
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Quantitative and Qu'alltative

If often becomes complex to qualify the qualitative
aspects 6f performance, Hehry Shroff in method of Architectural
Programming, lidentifies different Information retrieval methods

useful for quantifying fd'f""‘post: completion e'va'lua'tion. " They
.are : " - "

_a. Comparison methods :
a.l .paired comparisons
a.2 Rank‘ing and welghting
a.3  Evaluation matrix
b. Rating.Methods :
" b.1  Rating scale
b.2  Guttman scale
b.3.  User rating tlest
b.4 B‘uillding perfbrmancé test
b.5 _Seinantic rating test

b.8 Spatial performance test

c. Visual preference methods :
c.l Visual Preference

c.2 Spatial preference

d. Check lists

d.1  Code and zoning check lists
d.2 Activities check list

e. Descriptive and Evaluative methods
7 e.l Behavl‘our mappi_ng
e.2  Social mappi‘ng.
e.3 . Activity log
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SITE EVALUATION

IN order 'to evaluate a site property, we must first
determine which of - its components affect the
evaluation and then drive our ansalysis ‘checklist from

those .components. Site analysis is divided into two
major divisions :

1. Natural characteristics
2. Artificial conditions

Natural Characteristics :
The components’ ahd constitute elements are :
A. Structural :
Soil conditions,f Geological considerations, Sub-
surface water
B. Physical :

Natural drainage, -slopes, contours , views,
orientations.

C. Environmental :
Temperature, snow/frost, precipitation,surface
water, Natural Surroundings, flora, fauna,
conservation, pollution

™

ARTIFICIAL CHARACTERISTICS :

The components and constitutive elefnents are

A. Technical ‘ 4
Functional -location, historic values,
accessibility, clirculation.

B. Physical : ‘
Site - utilities, existing structures,
neighboring, structuf'es, "o'pe'ré.tional factor,

maintenance and taxes, sound conditions,improvement
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NATURAL CHARACTERISTICS OF SITE
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Natural
Charact-

eristics

© STRUCTURAL SOIL CONDITIONS, GEOLOGICAL
COSIDERATION, SUB SURFACE
. WATER,
.
. PHYSICAL

VIEWS, ORIENTATIONS

NATURAL DRAINAGE, SLOPES. CONTOURS,

ENVIRONMENTAL| TEMPERATURE, SNOW FOREST,

PRECIPITATION, SURFACE WATER,
NATURAL SURROUNDINGS, FLORA,-
FAUNA, CONSERVATION, POLLUTION

Fig. 8
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ARTIFICIAL
CHARACTER~-
ISTICS

TECHNICAL

- FUNCTIONAL LOCATION, HISTORIC
VALUE, ACCESSIBILITY,

CIRCULATION ~

PHYSICAL

SITE UTILITIES, EXISTING
STRUCTURES, NEIGHBORING -
STRUCTURES, OPERATIONAL
FACTORS, MAINTENANCE AND

TAXES, SOUND CONDITIONS,
IMPROVEMENTS

REGULATORY

PLANNING REGULATIONS,
ZONING, BUILDING, FIRE

Fig. 9
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C. Regulatory:

4.4.3

4.5

Planning regulations, zoning, Building, Fire.

EVALUATION:

The site evaluation can be done by assigning a value to
each - -natural or artificial conditions (ranking
independently from 4 to 0 - excellent to bad) based on
its degree of compliance with the site requirements set

forth and is also assigned a project requirement factor
valve (Refer Fig. 10)

The ' PRF represents the degree of importance of the
characferistic when applied to aspeéific project.

The site evaluation ratio (S.E.R.) is obtained by
dividing the actual cost of the site by the total
value of the site (obtained by multiplying the proje'ct
requirement factors by the evauation units of each site
and adding all the results in the value columnb), The
total value of the site can not exceed 31.2 points
(minimum wvalue 1s 0 ) and site fewer than 20 points
should not be considered feasible (Ref. Fig. 1)

APPRAISAL SCALE :

In order to [find out the appraisal of the schools in
four different fields, mapped 'out viz. external micro

climate, physical Environment, Emotional Environment
and user satisfaction, four  different performance
scales have been prescribed. In. order to té.ke user

view into consideration, the semantic rating scales
have been used.



4.5.1

In this semantic differential, an adjective pair Is
placed on o‘ppdsite ‘ends of a scaie with seven
divisions. Each division stands for different degrees
of 'intensity. An example of. a paii' of adjectives with
opposite meaning. on a semantic scale would be 'simple’
and 'complex' (See Fig. ‘13)‘;--~---thé seven steps are
defined as extremely, moderately and slightly simple,

natural and extremely, moderately "and slightly

Acom‘plex.The paired comparison can be :

Pleasant Unplasant
Rough ' Smooth
Spacious _ eramped

For the scales :presr'izbed in this Chapter, the semantic

diffeential adopted is very good. and very bad), the
Intermediate stepews being good,barely good, no .
knowledge, barely bad, bad, very bad. (Fig. 14).

External Microclimate :
The. perormance scale prescribed for external

microclimate ( See Fig. ),has four parameters namély

'6rien~ta—ti-on, Acceséibility - and . circulation, resources

considerations and. site services. - Four. criteria have

" been prescribed 'vfwér each parameter. Each criteria

has been put in a semantic. scale. The 'ranking of
semantic scale very gopd to very bad us +3 to -3, The

score .prescribed for seven steps of rating are :-

Very . good  4(‘+3)
- Good (+2)
Barely good (+1)
‘Barely bag (-1)
Bad (-2)
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Very bad (-3)
The highest possible score being 48 ~. any school
building having less than 30 shall be considered to
have a poor design.
This can be converted to a ten point grade by

the formula = Total scc}re/ ‘48 * 10 =Performance Grade

]
Extremely simple ’

~ moderately simple

-Slightly simple

Neutral

Slightly complex

- Moderately complex

Extremely complex

Fig 13 -
Semantic Scal¢

Very Good

| - Good

| -Barely good

-No knowledge
- Barely bad |

-Very bad

Very bad

Semantic Scale . Fig.14

4.6.2 ' PHYSICAL ENVIRONMENT :
‘ The performance: scale prescribed for physical

environment ( See Fig. 15 ) has five parameters
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(Thermal comfort, lighting , ventilation, olfactory
Acoustics). Since the physical environment has to be
assessed through out the school <campus, different
functional spaces have been 1déntified(entrance foyer,
circulation areas, toilets, cafetaria / dining,
administrative area, teachers lounge, Humanities class
room, science, physical education and pverforming arts)
A seven point semantic differential | scoring -3 to +3
has been }ecomended for ‘each of “‘the 'five parameters
for each functional space. The highest possible score

- being 180, any schOol' building having less' than 90
s'héll be . considerb'ed to have a poor i physical
environment. This - can ‘be converted to a ten point
grade Dby the formula. | |

Total score/150 x 10 = Performance grade
4.5.3 AESTHETIC AND EMOTIONAL ENVIRONMENT :

The performance scale prescribed for aesthetic and
emotional environment ( See Fig. 16 ) has five
parameters (FORM, SHAPE, AND SIZE, COLOUR, TEXTURE,
PROPORTIONS ) Different functionbal spaces have been
identified, slncel aesthetic and emotional environment
has to be assessed through -out the school campus, a
seven point semantic differential scoring —.3 ~to +3 has
been recommend - -for each of the five parameters for
each v‘functionai space. The highest possible score
being 150, any school building having less than 90

shall be considered to have good aesthetic and
emotional environment.
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This Vcan be converted to a ten point grade by the
formula ’

Total Score/150 x 10 = performance grade

4.5.4 USER SATISFACTION -+
!

The performance scale prescribed for user satisfaction
has five parameters (COMPACTNESS,,~FLEXIBILI’1‘Y. PLAN
EFFICIENCY, CIRCULATION AND GROUPING ).

a, COMNPACTNESS :

The architectural ) compactbness of a , building
relates In a general eay initlal cost and to a
number of ther_" variables such ‘-as case of
‘maintenance, running costs, length of service and
convenience of circulation. Hene, it is believed
that, all other things being equdl, a compact plan
is a better solution than a sprawling one.

The most compact shape being a circle and most
~compact form being a sphere two ’formula'e havé',bbeen
adopted to find out the compactness in layout and
in volume' as well as' the plan compactness of any
building can be found out by POP ratio and volume

compactness can be fouhd out by volume ratio.

a.l Derivation of POP ratio :

The formfula f‘or the de.i'i\%atibn of POP ratio is as
follows : _ ) S ,
1. find the perimet-er- of a circle of area equal to
area of the building. ' |
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Area of a circle (Ao) = m'z therefore r = (Ao/n)l/2
Perimeter of a circle (PO) = 2nr
.Hénée, )
Po = 2n (Ao/n).l/2
Since, .
Ao = Ab(The area of the building),
substitute Ab. for Ao
Po = om(ab/m)/?
Which simplified =" 2(n Ab )1/?
ii. Divide by the perimeter of the building and express as

a percentage :
_ 1/2 :
Po/Pb x 100 = 2(n ADb) /Pb X 100%

It makes no difference whether Pb and Ab are masured in-
metric or Imperial or in any other units, since

compactness measure is a ratio, provided that the same
basic unit is used for both. |

a.2 Derivation of VOLM ratio :

The formfula for the derivation of VOLM ratio is as
follows : '

The value of Ss can be calculated from the measured
Volume of the building (Vb)

Volume of sphere V = 4/3 nrs

Volume' of Hemisphere = 2/3 n.v..r3
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COMPACTNESS ANALYSIS ‘'OF VARIOUS CLASS ROOM
SHAPES FOR 25 STUDENTS

Forms Area - Perimeter Volume | PlO,_P Volm
in m | ih mt.  in m3 ratio ratio
obe - mas . e iea ssew  oaow
Rectangular 31.5 - 29 126 86.5%  62.0%
Trapezoid 31.5 - 23.2 126 86% | 62%
Pentagonal 31,9 21.5 127.6  93% 65%

Hezxagonal 31:7 21 126.8 95% 66%

. e e e e e e o e e e e e e o = e B e G M S M e R S SRR M T e MR e S mA b A Ree S See TR A fee S M e . ——
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Radius of Hemisphere r o= (3\/5/3701/3

Surface area of curved part of a 'h~emi_sphere

Ss = 27rr2
Subtituting for the valve of r and since Vs = Vb
S =an { (38Vb/emi/d )2

S

Sb is the measured surface area of building.

a.3 Semantic differential :

Figure 17 shows a comparative analysis of compactness
for class  room- types. Similarly, after surveying a

list of schools a semantic differential has been

prop'osed for compactness, in Fig. 18.

60 and above 65 and above Very good

55 - 60 60 - 65 Good

50 - 55 55 - 60 Moderately good
45 - 50 50 - 65 ‘Neutral

40 - 45 45 - 50 Moderately bad
35 - 40 40 - 45 Bad

Below 356 . Below 40 Very bad

- e 4 e e e e e i e e e e e e e e e s n e e o — g e o e e o - r—— e - - - — — "~ — W — - - —
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B. Flexibihty : ‘
To find out flexibility :four criterla have to be
considered. They are FLUIDITY, VERSATILITY,
'CONVERTIBILITY and EXPANSIBILITY.

In a seven point ( -3 .to +3 ) semantic scale all these
four criteria have to be considered. The mean has to be

applied in the flexibility column in the performance scale (See
Figure 20)

c. PLAN EFFICIENCY :

luPlan efficiency has been defined as the ratio between
the net assignable area of>a structure and it's gross area,
where net area is the 'sum of all”areas on all floors of a
building assigned to or avai'lAabll.e for the user. Gross area lis
the sum of all floor areas included within the outside faées of.

exterior walls for all storeys, or areas, which have floor
surfaces.

- PLAN EFFICIENCY= net area/gross area
where, | '

Net area Total usable area

Gross area

Il

Total built area

A semantic scale is recommended for plan efficiency of school

building. : ‘
Above 55 : Very good
52.5 to 55 : Good
50 to 52.5 : barely good

47.5 to 50 : Neutral
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45 to 47.5 ° :  Barely bad

42.5 to 45 . bad '

below 45 S Very bad
D. CIRCULATION :

The circulation has four criteria (STUDENTS, TEACHERS,
EMPLOYEES, VISITORS). The man '01_’ the semantic scale (-3 to +3)

for all the four criterla will be - considered” has to Dbe

considered for all functional spacés described in Fig. 20.

E. ~ PERFORMANCE SCALE :

" A performance scale has been proposed in figure.20. A
seven point score card has been recommend for each of the five
parameters. As discussed, thelindividual parameférs will be
judged by converting to seven point scale. " The highest
possible score being 150. Any school building having less than
90 shall be considered to have poor user satisfaction.

- This ean be converted to a ten point grade by the
formula

Total score/150 x 10 = Performance grade

4.6 FINAL SCORECARD :

A performance square has been proposed in the Fig. 21

point.. From the neutral point the four axis will
represent four - ten point sCales for .external micro
'climaté, physical' | "'envixfonment, aesthetic . - and
emotional environment. User  satisfaction

respectively.
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EXTERNAL

SATISEACTION 10

| MlCRiELHWATE
USER /(/f/// S PHYSICAL
T T T 0 ENVIRONMENT

EMOTIONAL & AESTHETIC
ENVIRONMENT

FINAL SCORECARD
o

4%§%%%%%%%%%%@

FIG 21

AREA OF TRAPEZIUM
: X 100

FINAL SCORE =
FINAL S SCORE AREA OF SQUARE

_ AREA OF TRAPEZIUM
- .




In order to find out the perforrﬁance grade (out of ten)
from external micro—climate, physical environment, aesthetic
and emotional environment and wuser satisfaction will be
represented in the respective axis. The area of the trapezium
formed out of these four score will relate to the performance
.of that particular building. - The afea of the performance

square being 200, The performance score of the bullding out
of 100 shall

Performz.mce score

Area of trapezium/Area of

square x 100

1

Area ofr-“trapezium/z

Architecturally, ‘the ultimate rati\ng of the school

shall- be :

75 and above :  Excellent
65 .to 74 : Good

55 to 64 : Fair

" Below 55 . Poor
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CHAPTER &6 APPLICATION OF THE MODEL

Out of the three schools discussed in Chapter 2

oy

Mussoorie International School -is found to bte 1iost suitable

school due to the following reasons :

5.1

a. The school is newly constructed and has got bhetter
infrastructure.

b. The °School having good financial standing has

better maintenance and finishes.

c. The school being placd in a sloped land, the
" external microclimate is found Interesting and

challenging for evaluation.

EVALUATION CRITERIA :

In order to find out the quality of functional spaces
it is 'easier to comment by comparing with ideal
situation. - Hence the functional spaces have been
identified and there functional and environmental
needs have been descibed in 2 data form . The spaces

ldentified for appraisal are :

Entrance foyer

a.

b.  Circulation areas

c. Toilets |

d. Cafetaria / dinning
e. Administrative area
f. Teachers lounge

g. Science

h. Physical education

e

Performing Arts
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5.2

5.3

USER FPARTICIPATION IN PERFORMANCE APPRAISAL :

Whilé working out the performance the data have been
collected by intﬁtiye observations by the author,
structured interviews with students, staff, faculty
and the project Architects; as well as questionnaire
surveys of étudents. faculty and staff.

While applying thé model the  technical aspects of
scaling like POP, RATIO, VOLM RATIO, PLAN EFFICIENCY,
SITE RESOURCES UTILITY has be.e_hn.. worked out by the

‘author; Where as the_' human aspecté 1ike Aesthetic and

emotional environment and physical environment have
been dlrectly recorded by taking the mean of the views.
expressed by the students, staff and faculty

MUSSOORIE INTERNATIONAL SCHOOL :An Overview

Mussoorie International Scool is a newly constructed
boarding school, siuated 4 Km. outside the hill
station in a peaceful atmosphere facing snowcovered
range. - The school © admits 250 .girls from all over the
world ranging from "' 6 to 12 years. The school follows
Birtish GCE '0' and "A" ‘level curriculum. This Is a
re51dential school and the students are looked after by
most}y european teachers. Matrons, nurses and a
residential doctor, Desigbned by' an American
Architect on a 27 acre site, the school campus possesses
a luxurious dor’r‘rilfbry auditorium, music room, art
room, sports and recreational facllltles. The cell roofs

used in the school goes well with hills as background.



5.4

5.4.1

5.4.2
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PERFORMANCE SCORE :

The performance _ﬂscales lilled up have been described
in Flg. 22 to 26. These figures are self explantory in

terms of performance and the necessity for improvement

in the required area.

EXTERNAL MICRO-CLIMATE :

a. The orientation of the building is found proper in

terms of view, displaying a projecting' image of the
form.

b. Since the site is situated in a sloped land, the
necessity for warning in‘ ébrupt changes in level should
have been there. The considerations for handicapped
does not seem to be there.

c. 'The-site resources have been pxjoperoly utilised by
providing split  level functional spaces..  The cell
roof form goes with the  hill background v‘ery4well.

d. The site services in terms of dralnage, security,
finishes etc. are found to be in order. But the steps

and paved area near thge pool area could have been out
of non skid surface. '

e. The performance grade ls ;found 8.5 out of Ten.

PHYSICAL. ENVIRONMENT :

a. Overall survey results indicate satlisfaction with
the environment. .
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5.4.3

b.

e’

All users feel that the noise levels in both the

cafetaria dinning area and the gym during peak use are

excessive,

Light levels "are felt to be satisfactory. However,
excessive glazing affectéd extra lighting in the
classrooms during April to July. The roof lighting
in corridors result well.

Odours in cafetaria dining’ area and in

administrartive conference room are found excessive

the performance grade is found 8.9 out of ten.

AESTHETIC AND EMOTIONAL ENVIRONMENT :

Al

The students, faculty and staff feel that the
building displays an attractive form and image

which reflects the school's goals and
accomplishments.

The class rooms appeared tco huge compared to the

students size due to use of vault roof.

The building displayed use “of ..bright and pleasant
colours.

The proportion of thé built -form looks justified
with hill as thve background.

The performance grade is found 8.6 out of Ten.
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5.4.4

5.4.5

solution.

80

USER SATISFACTIUON (FIG. 25) :

A.

o

Building is not found to be compact. it is a

sprawling plan all reason may be due to contour.

The building does not show much flexibility in
formal spaces. But however, there is a lot of
flexibility in informal spaces.

Highly . polished floor  finishes in  interior
corridors create slippery_ surfaces, otherwise, the

building hé.s a good circulat'ion.

Being split wvertically and with usable terrace’
building shows a good efficiency ratio.

Performance grade is found 8.8 out of Ten.

FINAL SCORE CARD (FIG. 26) :

Final score is found fout by the formula :

Area of trapezium/2

This

151.34/2 .
75.67

shows building can be “rated as an excellent
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CHAPTER 6 : EVALUATION OF CLASS ROOM EFFICIENCY
EVALUATION OF CLASS ROOM EFFICIENCY

There are several ways of estimating the efficiency of
class room units. '

a. - By comparison between the gross area available for

teaching and the remaining area of the school.

b. By comparison of a number of schools in respect of

teaching area taking the strength ipto consideration
c. - By comparing with the school time table

In this chapter an attempt"has been made to compare
diffe.rent classroom arrangements by the -help of appraisal model
developed'in Chapter 4. The modules obtainedbare rectangular,
trapezoidal, ~Hexagonal, belonging to different type of
arrangements. The areas have been computed on the basis.of
accommodation for forty students at 1.2 sq.mt. per student
place. The areas have been computed at 1.2 Sq.mt. per student
plac_e. The area of one unit is thus 48 sq.mt. Accordingly,
the sizes of the different modules are :

Rectangular : 8.0 by 6.0 m _

Hexagonal : 4.5 M sides - and 8.0 mt.
perpendicular distance.

Trapezoidal 5.0 and 7.0 mt. parallel sides

8.0 mt. perpendicular distance

Since - the complete information required, is not
available from the suggestive modules, the modules evaluated
on the basis of user satisfaction aspect of the model. Hence,

it is not possibic to derive any -score.
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LINEAR :

Linear 'arrangements can be three types -  spread out,
semi compaét and compact. The semi compact plan is

considered the "best,‘ because double ‘loaded corridors
are not very good for acoustics whereas single loaded
corridors are expensive. Hence all the three figures -

are out of semi compact category.

In Fig. 27 twelve rectangular class rooms are arranged
linearly in a semi compact form. The corridors get
cross Vventilations and class rooms can .be noise free.

In the centre the pocket is very useful.

POP rati_o = 85%
VOLM ratio = 83.2%
PLAN EFFICIENCY = 72%

Fig. 28 has got six _ciass rooms placed in two wings.
Both the 'rwings get . bilateral lighting and cross
ventijation. Circulation minimizes disturbances to
the classrooms:

POP Ratio  : - 82,1%
VOLM Ratio -~  : 92.6%

PLAN efficiency: . 68%

In third alternative ( Fig. 29 ) Hexagonal units have

been used. _The units being independent from each other
tend to cut down on disturbance. In comparison to

normal planning the circulatibn space is huge. B{Jt this

is an expensive profaosition because of huge. area

it  will consume :

i

POP ratio : T1%
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FIG 27

3. - FIC 28

F1G 29
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VOLM ratio : 86%
PLAN efficiency : 52%
COURTYARD :

The courtyard planni_ng in Fig. 30 proyides' an intimate
space. It is very good for ye\ntilat}ion”and acoustics
purpose. The courtyard in‘ Fig. 81 is_ §imilar only the
number of classrooms are more.

Fig. 30

POP ratic D 84%
VOLM ratio S 84.2%
PLAN efficiency : 69%
Fig. 31

POP ratio ’ : 83.8%
VOLM ratio : 83.8%
PLAN efficiency : C71%
CLUSTERED:

The Fig. 32 has 12 rooms in 3 Units of 4 class rooms.
It has a huge indoor general purpose area. Circulation

is smooth as each cluster of class rooms have their own
circulation pocket.

POP ratio : T 91%
VOLM ratio : 82.4%
PLAN efficiency : - 55%

Fig. 33 has- trapezoidal units in three clusters. The
circulation is along the corridor which runs around the

courtyard. This is not good for acoustic purposes.
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F1G - 30

COURTYARD

F1G-31
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POP Ratio v 92%

VOLM Ratio : 84.2%

PLAN Efficiency : 49%

Fig. 34 has six class rooms 'm cluster of three units
each. The arrangement is semi compact informal and

circulation - pockets created in the interior are very
functional :

POP ratio . : 93%

VOLM ratio . : 85.4%
OKAN Efficiency : 68%
STAGGERED :

In Figure 35, six class rooms have been arranged in a
staggered manner. But the circulation space is two

large in comparison to linear :

POP ratio : 92%
VOLM ratio 84%
PLAN efficiency : 59%

In Fig. 36, six class rooms have been arranged in two
identical groups of three staggered trapezoidal units.

The circulation consists of a huge. Zig—zég central
space with accesses to the class rooms provided in

niches formed by the staggering of the units :

POP ratio : 88%
VOLM ratio : 62%
PLAN efficiency: 69%
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CLUSTERED

FIG 33

I
|

ﬁ

G 34
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In Figure 37, ::xteen class rooms have been arranged in

four clusters. The circulation épac:* being too huge is

very expens: ., The circulation space is almost' equal
to class ro+ area :

‘POP ruiio . : - 96%

VOLM ratio : 83%

PLAN efficiency : 43%
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CHAPTER 7 : CONCLUSIONS AND RECOI\&MENDATIONS

7.1 USEFULNESS OF THE STUDY :

7.1.1 This study establlslhes that the performance appraisal
is'absolutely necessarf to improve. the performance
of any building. Cross examining and obtaining feed
back data can always be im‘ﬁortant resource to update
design knowlecdge and criteria.

7.1.2 While outlining how post occupation or building in use
" assessment has réceived- far less research effort, this
study focusses on how performance appraisal can be a
part of design process through design method
description in Chapter 2 (2.3) and through a case
study in Chapter 3 (3.3 PAK model). The performance

characteristics can be also wuseful for developing
programmes.

7.1.3 A model has been suggested (Chapter 4) to work out the
performance of -a particular school building. The
model can be treated as a tool to find out the
effectiveness of a school building.

7.1.4 The model suggested in Chapter 4, can be an important

‘tool to know the user's views on a building.

7.1.5 The evaluation criteria stated in Chapter 5 (5.4) is a
comprehensive information about the functional and
environmental requirements. This can also be utilized

for developing new programme for school building.

7.1.6 The different possible arrangements of class rooms

(linear, staggered, cl ustered and courtyard)

»
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their advantages dand disadsvantages have been discussed
in Chaptrer 6.

USE OF SUGGTESTED MODEL :

A model has been suggested in Chapter 4 which is useful
for post occupational evaluation of school building.
This model can be also used " for compairing

alternative solutions of a partiucular school design.

- This model also states how to choose the most effective

site for a school building. (4.4). The
characteristics described can be useful for finding out
different aspects of school sites. |

This mddél, as it has been applied in. chapter 5 has to

‘be used for assessment with participation of users. The

users views can be directly transformed to the score

card.

POP RATIO, VOLM RATIO AND PLAN EFFICIENCY ratio
described in Chapter 4 (4.5.4) are wuseful to

compare, the economy of a school building.

This model can be used with a very huinan approach
without much of mathematical inputs.

The physical, environmental and aésth-e-ti,g_ and’ emotional
enviroment 'perfo'rmance "sheets should be filled by

takihg the average view of the teachers, students and
staff of the school.
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LIMITATIONS :
This model is limited to school buildings only.
This model does not elaborate or specify to any

particular - climate.While using for any specific

climape_. the physical environment scale may be further
detailed.

SCOPE FOR FURTHER STUDIES ;

Similar models can be developed for other building

types.

This model can be further developed In the form of a
computerized programme.



[

A2

arissiiy




95

BIBLIOGRAPHY :

1. Ader, Jean. ‘Building Implications of Multiplication
Schools', Organisation for economic cxooperation and
Development, Paris.

2. Alexander, Christopher. ‘Notes on the Synthesis of
Form', Havard Unix}-_ersity Press, Cambridge, 1970.

3. - Arnheim, Rudolf. 'Art and Visual - Perception',
University of California Press, Berkeley and Los Angles
1957,

4. Canter, D.V. and Woods, . R. "A Technique of
appropriateness in Building", ‘Building Science', 5,

(1970)L 187-198.

5. Baynes, Ken. "About Design', Design Council Publication
1976.
6. Bruno, Zevi. 'The Modern Language. of Architecture',

Universityj of Washington Press, Seattle, London, 1978.

7. C.B.R.1., Roorkee, ‘Proceedings of International
Symposium  on  School Buildings for Afro  Aslan

Countries', M.C. GrawHill Publishing Company Limited,
- New Delhi. '

8. Caudill, William. 'Towards Dbetter school Design’,
F.W.Dodge Corporation, New York.

9. Chermayeff. ‘Design Necessity'. M.I.T. press, 1972,



10,

11,

12,

14,

15.

16.

17.

18.

Davis, Gerald. "Using interviews of present office
workers in plannfing new offices", Proceedings of the
Environmental design Research Assoclation Concerence,
Los Angles, University of ('an.liforr'\ia,"1972.

Friedman. Towards a scientific Architecture', The
MIT Press, 1973.

"Handler, A '-Benj;amin; ‘Systenis Approach to
Architecture', Ameriéan ‘Elsevir Publishing Company,
Inc., New York.

Herman, - H.Field. T_E\(aluation of ~Hospital Design,
a holistic approsach’, N:a,t_i_oinal Technical Information

- - < " ) i1 L.
Service, U.S. Dept. of Commerce.

Howkes, Dean (Ed.). "Models and "Systems in Architecture

‘and Buiiding’", Th‘e ‘C'on'st‘ruction Press Limited.‘1975.

Heimsath, Clouvis. ‘thavibural Architecturwe', McGraw
Hill Book Co. 1977.

- Jones, J. Christopher. @ "Design Methods', Willey Inter
_Svcience. 1970. R

Marks, T.A. Whyman, P. Moran J. Whirton, D. Naver, T.

Canter D., and Felming J. ‘"Bullding Performance’,

Applied Publishers Ltd., London.

Marti, Manvel, ’'Space operational Analysis', DDA
Publishers Corporation.



19.

20.

21.

22.

23.

24.

25.

97

Marsh, Lionel and Steadman, Phillips. “Geometdry of

Envirofnment', Methven and Co. Ltd., 1974.

Norvery, Christian. . ‘Intentions in~ Architecture', The

‘M.I.T. Press, Cambridge, M'assachuse'_ctles, 1965,

Ostander, R. ‘Maximizihg cbst' benefiuts of post
construction evaluation', New York State College of

Human Ecology,-Cornell Univer’sity. N_ew York.

Royal Institute of British Architects. “Handbook of
Architectural Practice and Management',London, 1965.
Sommer, Robert, ‘Design Awareness', Ri‘hehart Press, San
Fransco, 1972. '

Sommer, Robert, “Personal S>pace'. Prentice Hall Inc.
England Cliff, N.J. 1969 ‘

Walton, M. W., and Cadoff, B.C. "Performance of
Building concept and Measurement”. Proceedings of the
First Conference in a series of 'Man and his shelter’,
Washington D.C.: Building Science Series, Vol. I, U.S.

Department of Commerce 1978.



98

APPENDIX 1

"DERIVATION OF POP RATIO:

The formula for the derivation of POP ratio is as

follows :
i .Find the périmetér of a circle of area equal to the area
‘ of the building.

Area of a circle (Ao0) = nra

1/2

Therefore, r = (Ao/m)

Perimeter of a circle (Po) = 2% r

Hence, o

Po = on(ao/m)/?

Since Ao = Ab (The area of the building), substitute

aAb for Ao.

Ao = o7 (Ab/n)l/'z

which simplified = 2(tAb)1/2
ii. Divide by the perimeter of the building and éxpress as

a percentage :

| - 1/2
Po/Pb x 100 = 2(n ADb) /Pb x 100%

It makes no difference whether Pb and Ab are measured
in metric or Imperial or in any other units since compactness

measure is a ratio, provided that the same basic unit is used
for both.
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« : APPENDIX 1II
DERIVATION OF VOLM RATIO

The formula for the derivation of VOLM ratio is as
follows : '

The value of Ss can be calculated from the measured
volume of the building ( Vb )

Volume of a sphere V 8

4/3 mr

Volume of hemisphere Vs = 2/3 nr3
Radius of a hemisphere,
r =  (3vs/em)l/3

Surface area of curved part of a hemisphere

_Ss = 2n r2

'substituting for the value of r and since Vs = Vb

2
ss = om (8vb/am /3

Sty

Sb is the measured surface area of the building.
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