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Abstract -

The present report is the concluding document of the research project,
Formal Low Cost Housing Prototypes, Egypt- Monitoring, Assessment and
Development, FRCU Grant No. MS 89009. it represents the research work
completed during the short extension phase of the research project,
spanning the period, January — June 1992,

The objective of the extentsion phase with its relatively limited duration
was 10 address one of the probiems, that were highlighted during the first
phase of the project and documented in its final report: the Supreme
Council of Egyptian Universities, Cairo , Egypt, November 13991,

The probiems identified during the said phase comprised: technical,
environmental (contextual), organizational and socio-cultural problems.|t
s was agreed that the extension phase would only focuss on two aspects of
fhe technical problems and attempts to formulate a framework and
B, ‘practical guidelines to deal with and overcome the deficiencies of those
problems.

The selected technical probiem areas were:
- Possible spatial organization of the low cost housing prototypes

dwelling untts; the area of which vary from a mere 45 m< to amaximum of

80 mZ2, without contradicting nor clashing with the permanent elements of

the prototypes (external or internal, i.e.structural elements, utilities and
~ Sanitary installations ,etc).
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~  Facade treatments and generation possibilities, to overcome the

problems of mechanical repitition of the initial facades of the prototypes

irregard of the contextual variations (physical and socio~cultural),
furthermore to provide means of enjoying architecural character and

{dentity without sacrificing order and economy.

The structure and contents of the present report emanate from the said
objectives and greatly benefit from the presence of the published final
report of the 1st research phase in escaping from overviewsand the need to

massing basic information related 1o the prototypes and the

implementation experience.

The report comprises four chapters in an intended sequence, i,.€.

introducing the probiem, plan variations, facade generation and conclusions
& recommendations.

The framework for solving the problem of: internal organization of

dwellings on the one hand and generating distinguished and contextually fit

I:i3f-.;*-f:_‘ - facades on the other is developed and putforward. Guidelines for dealing
" 'with the two technical problems are aiso highlighted. The presentation

" ‘exploits the potentials of architectural graphics to enhance conceptions

and to apply the guidelines.

This report provides the core of an extensive manual or a2 set of brochures

for low cost Housing Prototypes (plan variation and facade generation ), to

the benefit of the local & National Housing Supply Agencies In
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Egypt,(including the Ministry of Development ,New Communities, Housing

and Utilities ,Egypt , the National Housing Organizations, local authorities, °

- housing companies and public contracting companies). I{s use may also

extend to prospective users and project owners association.







SUPREME COUNCIL OF UNIUERSITIES, EGYPT . FRCU - GRANY NUMBER MS / 89009

FOOMOL LOTS COST DoUSING PROTUTYRPES = EEYFT @ MONITORING, GSSESSMERT
K]ﬁl[’ﬁ IBEI[E[LG}TP I?‘Jﬁ' a B[SEEE]HIB [P[ﬂ[ﬂﬂli F l]h\‘l[illl E}El?’@[ﬂﬁ Mﬁ]ﬁ? ﬂ@@.‘@

1. introducti
1.1 Problem Statement and Background

The initial phase of the present research project helped recognizing the
potentiais of the new policy to housing provision adopted by the Ministry
of Development and New Communities. Such a policy was marked by the
adoption of the concept of partially completed low cost housing units as
the formal prototypes since April 1987. Thousands of housing units were
planned; implemented and are to be completed shortly. The scaie of the
experiment, in terms of investment and those affected, deserves
monitoring, assessment and development .

Through the extensive efforts for data coliection and analysis during the
first phase of the research project, it was possible to recognize some of

the probtems that need to be dealt with in order to reach the best resuits
_for the new ambitious policy.

-?:;f:’f::c)r‘ﬂe of those probiems were expected since the pubiished material
,,upporttng the new policy was solely dependant on the integrated voiume
{‘?f;r)t;.‘l‘t%ed 'Development of Low Cost Housing Prototypes - Conceptions and
:“Ef}f‘é'c:ijtion Document”- Cairo, Aprit 1987. The document combines the
._ Efﬁﬁc&'rjtlons, execution drawings and bills of quantities for seven
prototypes.

Since its publication and till now, no upgrading, critical review nor

modifications were carried out. Piecemeal remedies for specific site

P T P B e S e
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problems or programme requirements were and are continuously put

forward but never amounted to a rigourous and comprenhensive
development of the conception and related execution documents.

The portofolio or the mother voiume does not inciude, inspite of its size
and extent of coverage, guidelines for site organization and spacial
development. Neither it contains users manuals for completing their
unfinished dwellings.Furthermore no provision were made for climatic
variability and the questions of local identity and appearance were not
adequately covered.
Many problems were expected to show with the implementation, namely:
- technical problems.
- organizationel probiems.
- socio-cuitural problems.
The outcome of research undertzaken in the initial phase highiighted the
nature and magnitude of such probiems. The conciusions of the first or
inftial phase could provide a strong base for future research related o the
new housing policy to be undertaken by national research institutions or by

the Ministry of Development and New Community itseif.

1.2 Objectives of the Present Report (second phase)
The extension phase of six months { the present phase) allowed tackhing

.just one type of the pre-identified problems which is related to the
so-called technical problems:

- Probiems related to the possibie spatial organization of the internal

tayouts of the dwellings (plan variations).
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- Problems related to facade treatments taking into consideration the

_impact of locational variations, geographical and contextual, (facade
generation).

-"'_As for the first type of probiems, it is beleived that the concept of gradual
‘?-.__{:ompletlon of the dwelling may present some dgifficulties to the owners /
':;f_psers. Users may not be able to recognize the potentials of the provided
Ar‘ea the possibie atternative solutions that could be suggested for such an
arpa Generating alternatives for a specific area may represent a real
"_fﬁf‘j}"::ﬁa_lzenge Lo most practicing architects. Hence 1t would be just fair to give

:'t_he users some examples showing the potentials of their dweliings.

As for the second type of problems, it is beleived-that facade treatments
:é)()i.lld be generated according to well formulated guidelines. The research

| jzzieais with three main approaches for facade treatment:

Appropriate external treatment from a climatic view point.

A distinctive facade treatment that respects the general character of

t‘hf} locale ( regional & vernacular architecture - macro context).

A d1stmctwe facade treatment that refiects the identity of the project

{ m mro fdentity).

the present phase of the research project (second phase) is heavily relying

pn .gr‘aphic presentation in order to show examples{ either for pilan

:f-:‘ﬁ."fizariattpns or facade generation) approachable to the expected users. The

graphic material provides a core of information that could be easily

~ developed at later stages to generate sets of brochures to be distributed
to:

~ the owners/users in ¢ase of pian variations,
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- the local authorities, housing co-operatives, housing companies,

contractors and new communities organizations and agencies. a

1.3 Qutline of fhe present report
The present report thus includes four main sections as follows:

= An introduction (the present section), highlighting the background of

_};he tackled problem, the objectives of the present phase, the outiine and
-}"C"ontents of the present report.

-- Pian Variations: dealing with the concept of providing alternative
“solutions for the dwellings in order to help the users to appreaciate the
-"'potentials of their units. it comprises : an introduction, objectives,
‘methodology, suggested plan variations, general directives resulting from
“the analysis of plan variation.

- Facade generation: presenting guidelines for facade treatments. It
"c:omprises: problem statement and objectives, initial and impiemented
facades, attempts of facade generation based on architectural aesthetics,
{;ﬁ;‘gﬁéhitectura} Character and culture and context, guide-lines for facade
Géneration. |

=0 Conclusions and Recommendations: highiighting research findings and

:_;ﬂ;-_‘{_i,_i’ture“ lines of action,
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owners/users on many leveis:

- Conceptual level (what are the potentials of the offered dwelling and

how to generate alternative sojutions for such a dwelling).
- Qrganizational level (how to acquire the information, how to get ihe

necessary material, component, labour for the gradual completion).

~ Technical level (what type of materials, components, toois and
equipment are involved in the process of completion).

The present phase of the research project intends to adress one of the
"""" aspects of the stated problem which mainly deals with the conceptual
level. Users may not be able to recognize the potentials of the provided
area, the possible alternative solutions that could be suggested for such an
"""" area, the possible allocation of functional spaces and their relative areas(
living space, bed area, services ares, multipurpose area, etc.). This is not
to underestimate the capabilities of the users who may come up with
solutions of their own, but to point up that generating alternatives for a'
specific area may represent a real challenge to most practicing architects.
Accordingly, it would be just fair to give the users some examples showing
the potentials of their dwellings. The users may then evatuate the merits

of the proposed alternatives, compare them with their immediate and
expected needs and select or slightly modify one of the aiternatives.

2.2 Qbjective

Based on the previous argument, the objective of this section of the final

report could be speiled out as follows:
To provide the owners/users of the partially completed dwellings some
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94 square meters dwelling
(Available in Prototypes "C","E","G")
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Table ( 2-4) :finalysis of Alternative Plans Suggested
for the 94 square meters Dwellings.
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6D Functional Spaces for the 60m2 Dwelling

ABEEFARRSARBRR AT
FAREASNERsaRddd -
Farann Afdsnwraw
oooooooo

St drrrbd

serannd ARl dmwre
“addifddibvras -
]

]

OOOOOOOOOOOOOOOOO
=: ...............

------
JJJJJJ

JJJJJ
--------
aaaaaaaaaaaaaaaaa

80 _| XIS

oooooooooooooooo

e %%

WooS P

: KNSR BTSN

9 L 2SS PRI IS

§ PO R S 9.9.9. 4

;,q.ohg PO 0‘:;.%:.: D o.b’t’:‘

NN N PORRKA R :
. \\\ \ \\ .
20 il

40
3G
20
1D

XX/

iiiiiiiii
---------
.........
.........
.........
.........
llllllll
.........
.........
---------

ttttttttt
lllllllll
ooooooooo
---------
---------
.........
---------

.........
lllllllll

8 s pe T an
.........
--------

4 2 &

sugqgested alternatives
Elliving Area (8B)  NSieeping Area (%)  BACircul.&Serv (R) EdBalconies (B)




SUPREME COUNCIL OF UNIDUERSITIES, EGYPT . FRCU — GRANT NUMBER MS / 89009
- FOEMEL LEMY CEST ERESING PROTETRRES - EBVPT 8 MONITORING, OSSESSKMIERNTT

AT Y,
03 ——

A S M N N

wn oo O wo W md BTt

&

-a®  Nee N

I RN T = B £

ANL DEPELDPMENT o SECHND PHESE = FINGL BER

---------

.............
I St At P SRR A £

.................................................................

B e R T L T S T M iy o, Ko Eo il N N g M

™
................................................................................
g AR T N L e S S N A i S 2 e e

Figure (2-31)
Functlional Spaces for the 79m2Z Dwelling
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Figure (2-32}

OO Funcltional Spaces for the 29m2 Dwelling
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Figure (2-33)
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R. Proportions & Scaling
- 18 closely related to scale, being the hidden order or dimensional
relations between lines, shapes and masses in facades.

- Adds to the quality of facades and allows perceiving its scale and
scate and overali image.

c. Balance

- |s the property related to the spatial relation of facade elements
and components: forms, masses, rhythms. |

~ Balance suggests visual weight (apparent) of facade elements.

- Balance may be respected in architectural composition or may
intentionally be contradicted.

~ Balance may be achieved through symmetry of visual events, or
asymmetrical compositions,

- It provides dynamic means of securing identity and distinct
character.
nit
- 18 the most common architectural aesthetic qualiity in successful

compositions {(macro & micro).

- In simple terms "unity” reflects and emanates from: hidden and
apparent order, harmony, repetition of elements & components.

- Unity may be achieved through surface treatment (colours and
textures), repeated use of visual elements and details, riythmic relations
of lines, surfaces and masses.

- Unity 1s accentuated and enhanced by "contrast”,

- Grids can enhance unity, though it may lead through mediocre
manipuiation to monotony and boring facades.

<8
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e. Rhythm

- A quality inherent in most thematic and non-thematiCc visual
aesthetic qualities. 1t closely relates time and form components or more
simply is the rate and form of occurence of visualevents : lines, surfaces ,
shapes and masses,

- Rhythm is discerned through the repitition {frequency,intervals,
order) of facade elements including: fenestration, structuralelements
(columns, slabs, beams), canopies, terraces, signs etc.

- Rhythm may be simple, composite or complex.b

- Successful manipulation of rhythm depends on understanding the
intricate relations between the various aesthetics qualities, i.e. scaie,
unity & balance.

f._Expressgion and Meaning
- |s an intricate aesthetic quality, illusive and controversiai. it

loosely suggests that the expression of functions, needs, environmentai
forces and cultural identity is a highly praised quality that is invariably
encountered in "good” architecture and "positive” built environments,

- Many arque that it is a by-product of other aesthetic qualities and
even a result of efficient and logical design.

- Expression and meaning may be superficially achieved through
ecclectic use of stereo-type features and traditional or architypai
treatmen{s/expressions. |

- |t is enough to be aware of the potentials of architectural
expression and apparent and inherent meaning of its configurations leaving
intentional manipulation of those qualities to specific assignments and

definite tasks, see Fig. (3.8).
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built expressions with the guidance of local architecture and historic

buildings.
- development of preliminary facade decision alternatives, reflect some

or all of the above factors.

Climate may be used to highlight the potentials of this approach.

- Climate

- define climatic regions (local).
- identify features, indicators and design requirements.
- jdentify climatic influence on the following form and facade
features:
- internal design.
- spacing of buildings.
- solids and voids (fenestration).
- location of openings.
- sun breakers.
- wind and air reiated elements.

- colours, materials and finishes.

in Egypt, climatic design recommendations vary from one climatic region
to the other . Some of those recommendations provide useful {oois to
designers in facades formulation and developing character and identity.

Percentage of openings (void to solid ratios) may provide a kKey factor in

identifying climatic regions. Ideal ratios vary from very small openings

and ratios in the desert regions (10 - 20% of the total area) to medium

openings ( 25 - 40% of the facade area) in the Mediterranean region.
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Similar indicators may be established as regard wind, sun, insolation and
- provision of shadows. See Figures (3.13) &(3.14).

As regard socio cultural determinants, it is important to follow and
understand the various components of community culture and emphasis
should always be given to the isssues of identity and differenciation .
important most in reading the distinctive patterns of community culture
are: symbols, conceptions, meanings, rituals etc.; as weil as their relation
to the buiit form. |
One key design rule that may be applied in readihg and implementing
cultura! determinants is to allow for differentiation and identity on the
ievel of the housing unit (within an overall order). Expression of the family
within the community. See Figures (3.15) ,(3.16) & (3.17).

In developing character and distinctive expression of facades in housing
development, regional architecture and local built forms and ianguage
provide an inexhaustabie resource.

Figure (3.18) shows examples of local architectural character in Rasheed
on the Mediterranean - and Nubia, upper Egypt and the possible exploitation
of the vernacular vocabulary in the facades of the low cCost housing
prototypes that may be deveioped in or near the said regions; see rigure
(3.18) 1 & 2.

3334 __Approach Il - The Use of the Distinct Features of iocal
Architecture and Popular Building Patterns.

Local architecture, popular, indeginous and vernacular represent a store of

experience and dynamic interaction between community and context. it
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reflects the contextual pressures and their architectural expression, it

enjoys identity, continuity and privacy, hence provides an outstanding

glossary of features, relations, solutions and frameworks for spatial and
facial organization.

This in turn may be achieved through the following seguence:
- review and record local architecture features and vocabulary ( in the

development context, and around it).

- pointout sets of applicable patterns and vocabulary related to facades
and 3 dimensional treatments.

- develop facade alternatives in the light of the recorded local patterns
and features.

The two approaches are promising and may result in achieving distinctive
facade treatment. it should be noted however that the former approach |, is
more comprehensive and accommodates approach H, in its structure and
conceptionFigures (3.14) , (3.16), (3.17) & (3.19) illustrates the potentials

of the two approaches and the underlying conception,i.e. culture and
con{ext as generators.

3.4 Guideiines for Facade Generation for Low (ost Housing Prototypes.
The preceeding sections pointedout means of: creating endless facade

aiternatives, achieving distinction and identity and overcoming the
technical problem of mechanical repitition and disregard to contextual
pressures and determinants, in this section a synthesis of the conceptions,
principies and tools is presented in the form of a set of guidelines for the
generation of facades for the low cost housing prototypes. Following the

guideilines will not guarantee the creation of distinguished facades ihat
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enjoy visual identity and environmental appropriateness .It will however

ensure a shift in the right direction towards the said objectives of:
efficiency, adaptability, quality and character.

The Guide]ings
a- Facades are the basic ingredient of visual identity of the built

environment.

b~ Variety may be achieved through the manipulation of one, two or more
of the facade elements.

c- facade generation should never clash with the plans, structure or cost
limitations.

d- Understanding those limitations is the key to successful variations.

e- Variations and successful facades depend on facade vocabulary and
components.

f~ The richer the vocabulary in terms of appropriate design, symbolism &
meanings, cultural associations etc - the betfer are the chances of
securing identity and quaiity.

g~ Vernacuiar, popular, indegenous architecture on the one hand and
historic monuments and architectural heritage provide a rich resource for
inspiration and learning.

h~ Aesthetic principies should always be in mind, not to stifle action but
to enable the formulation of sound alternatives and highlight possibilities.
i~ The architectural character provides an excellent framework for
facade generation. It defines a wide range of visual disciplines that
Inspires, guides and control spatial and formal organization.

j= Architectural character guidelines focuss on facade elements and
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components and the interactive relations between neighbouring facades.

I.  Facade elements affecting character include : shape,profiies, skyline,
end lines, width of bay, building lines, details, fenesiration, porosity,
- ornaments, textures, materials, projections & recessions etc...

m- Physical{urban) character is another level of visual disciplines

affecting facade generation. It reflects the collective nature of townscape
( the art of relationships between buildings and settings).

n—- Lessons and experience of local architecture shouid always be
reviewed and synthesised.

o0- Contextual determinants help the designer to formuiate facades with
confidence: Design in context.

p~ Contextual determinants cover all aspects of the development settiing;
physical and cultural, natural and man made.

g- Ciimatic determinants are reasonably simple to establish and
incorporate.

r- Top most among climatic determinants affecting facade generation are:

thermat, lighting and aerodynamics.

geographic and locational determinants affect orientation, porosity,
height, finishes and materials etc.
t- Cultural factors are compiex and rather difficuit to harness.
u- In facade organization cultural determinants call for identily and
distinction and the expression of their community (users).
v- Culture’s physical language may be discerned through the systematic
scanning of local architecture.
w- Regional visual codes and vocabulary provide an insight into jocal
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as regard the possibie internal layouts of the dwelling area, and hence its

potentials. .
- |t is essential to develop brochures for the benefit of the owners/

users to provide them with aiternative internal layouts for their
dwellings.The alternatives presented in this report may be considered as

the begining of an effort in that direction
~  The analysis of the suggested aiternatives showed a diffefent attitude

in the case of dwellings of Iimited areas (43 to 60 m<) . In such cases, the
concept of using the living area as a multi purpose area and consequently
the use of convertible and expandable pieces of furntture becomes almost a

necessity. in case larger dwellings are available ( 79 and 94 m<), such an
attitude is less obvious and there could be a clear distinction between

spaces of different specific function.

As for the conclusions resulting from the part related to the development
of guidelines for facade generation, the following points could be raised:

- There is no contradiction between the concept of lowering the cost and
the possible generation of alternative solutions for facade treatment .

- There is no contradiction between the simplicity of the methods of
construction, ciarity of structural moduies and the endiess variations that
could be generated for the facades.

- Facade generation is possible through the review of meaningful
guidelines taking into consideration the impact of locational variations
(geographical and contextual).

- Facade elements affecting character includes:; shape, profiles, skyline,
end lines, width of bay, building lines, details, fenestration porosfty;

T P NS O ST M T
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ornaments, colours, textures , materials, projections and recesses, etc.
- Contextual determinants help the designer to formulate facades with "

confidence. They cover all aspects of the development setting, physical and
cultural, natural and man made,

- Climatic determinants are simple to establish and incorporate
(thermal, lighting, aerodynamics , etc..).

- Geographic and locational determinants affect orientation, porosity,
height, finishes and materials.
- Cultural factors are complex and difficult. Cultural determinants call

for identity and distinction. They may be descerned through systematic
scanning of local architecture.

Many graphic examplies have been suggested in the present document in
order to demonstrate the possible and diverse facade treatments that
could emerge according to the mentioned guidelines.

The previous points should not be considered as rigidly defined
conclusions, or a final product that could be directly used. They just
represent concepts and guidelines that couid be further developed to the

picture supporting ihe new housing policy adopted by the government.

The following recommendations could thus be mentioned:

- The Ministry of Development and New Communities, Egypt, should take
the lead and assure the development of brochures showing the potentiats of
the partially completed awellings and helping the owners/users to take
decisions as regard the gradual completion of their units. Such brochures

could be enriched with additional information related to the means of

T . i i I L O e, s o6 T S TR
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implementation of each alternative in terms of involved iabors, materiais

and costs.

- The same initiation could be provided for facade generation. Brochures
summarizing the guidelines and showing examples for facade generation
could be handied to housing and hontracting companies, who would pursue
the necessary drawings (conceptual and detailed) through their technical

staff.
- The budget spent on such brochures is easily recrutable through setling

the information to the beneficiaries,
it is believed that the modest findings of the present phase could iead the

way to a much more dramatic plan of action helping the success of the

ambitious new housing policy targely adopted by the government.
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