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Research and Development of the indigenous building

methods, materials, local skills and resources.

a. Oman
b. Iran: Luristan, Caspian.

These three case studies are each summaries of research
programmes conducted in each area. In the cases of the
latter two, they were directly linked to follow up
practical work. Equally, the Oman and Caspian researches
were aimed to inform policy makers about the potentials
and problems of indigenous methods in their own countries.

The case studies outline a methodology for assessing the
problems and potentials of indigenous building methods,
and in each area point out how these can be used and
developed to meet contemporary shelter needs and how
problems that exist can be overcome, without necessit-
ating a departure to new, imported or expensive solu-:
tions which are often beyond the financial range of the
individuals in developing countries and are also fre-
quently socially, culturally and environmentally inap-
propriate.

In each case it is pointed out that the indigenous sol-
utions are well attuned to local conditions and that
much can be learnt by developing a proper understanding
of the way in which they work.
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1.A RESEARCH AND DEVELOPMENT OF INDIGENOUS BUILDING
METHODS, MATERIALS, LOCAL SKILLS AND RESOURCES.

A OMAN
This case study is a brief resumé of a major study car-
ried out between September and November 1973, dealing

with the prdb1ems and potentials of the Indigenous built
environment of Oman.*!

The aim of the study was to identify, whilst the op-
portunity still existed, to what extent the indigenous
building methods and materials that Oman possesses are
capable of meeting the country's contemporary shelter
needs. The study also aimed to identify what improve-
ments were needed. '

1 BACKGROUND

Prior to 1970 Oman had been isolated from the rest of

the world. Before H.M. Sultan Qaboos took power in 1970
the country's development had been at a virtual stand-
still, to the extent that repairs to existing buildings
were discouraged. Since 1970, there has been a general
opening up in the development of the country. In 1973,
at the time of this study, 2 characteristics were clear
in the way that the country's built environment was being
developed. Revenue from oil exports had made it possible
for the Government to take an extremely westernised ap-
proach to building, and at the same time the indigenous
building methods and materials were being discarded in
favour of new, more prestigious materials and techniques.
A statement made in the Whitehead Consulting Group's Ec-

~onomic survey of Oman 1972 *2 i1lustrates the direction

*1 CAIN, A; AFSHAR, F; NORTON, J. OMAN, The problems and
potentials of the indigenous built environment in a

developing country. London, by authors. 1975 ‘
x2 Whitehead Consulting Group. Economic Survey of Oman 1972

Muscat, Oman. Section 4. i.e. Environmental Sanitation.
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that housing policy was taking. "Housing should provide
protection against extremes of weather as well as priv-
acy and facilities for a healthy way of life. This is
certainly not provided by barasti and mud houses and to

impose such standards here would be unrealistic."

Barasti (Palm frond stems) and mud were the two major
building materials of the country, and the majority of
Omanis lived in houses using these materials. It was
felt by the study team that since the majority of Omanis
live in these barasti and mud houses such a dismissal of
their environment and its potentials was unfortunate,
especially when no obVvious alternative was economically
or physically practical in the foreseeable future. No
study had been undertaken to ascertain exactly how these
materials functioned, nor to what extent they "provided
protection against extremes of weather as well as privacy
and facilities for a healthy way of life". *2

A focal point of the study was therefore to assess the
performance of _the indigenous built environment, and to
compare it with the alternative materials and technigues
being introduced as replacements.

It was hoped that through the report on Oman's indigenous
built environment, an approach to the shelter needs of

the country could be developed which would more readily
meet the social, economic, environmental and cultural

needs of the country. . To make the best use of the country's
resources it was necessary for policy makers to understand
the potentials and problems that existed.

PROGRAMME
Whilst in Oman we visited and stayed in some 20 towns and
villages in six of the eight major regions of the country.




We did not visit the Dhofar Hills because of unstable
conditions prevailing at that time, nor the central des-
ert where there were very few settiements.

The areas studied were:

‘The Northern Coastal Plain (Batinah Coast).
The Northern Uplands (Nizwa, Bahla, Izki).
The Buraimi Oasis.

> W

The Capital Region (Muscat, Mutrah, Ruwi).
Sur (On the North East corner of Oman).
The Dhofar Coastal Plain (Salala). Fig. A.1.

® N o o

Prior to starting the field work, as much documented mat-
erial as possible was collected, covering two major items:
any previously recorded information concerning the built
environment; detailed information and statistics for the
climate in all the areas to be visited.

The climatic data available was limited and in many
cases the figures had been collected for a short period
only, consequently reducing the accuracy of the overall
averages. In every settlement visited, descriptions of
the local climate, including any abnormalities which
existed, were collected from villagers, To further sup-
plement this information, readings were taken for temp-
erature, relative humidity and wind speed and direction,
using portable equipment. These readings were essential
for gaining an understanding of the micro climate which
affects individual settlements and buildings. This is
-extremely important since the climatic performance of

a building, especially in situations with unfavourable
climates, is inseparable from the provision of protec—
tion against extremes of weather and facilities for a
healthy way of life. An understanding of the local
climate enables one to see in what way the building must




respond to provide an internal climate within the comfort

zone. *1

During the field work the team spent an average of two
weeks in each area. (The Buraimi Oasis study was conduct-
ed over a period of 24 hours, because of difficulties in
travelling to the oasis from the Capital Region). In ¢
each place visited, discussions were held with the Tocal
inhabitants and especially local builiders. Through these:
discussions we gathered information about the way that
buildings were used and how they responded to local needs
and the climate. At the same time settlements and indiv-
jdual buildings were surveyed, to be drawn up Tater, and
samples of local and imported building materials were
collected for analysis. Most of the problems faced by'
the local population became apparent through these pro-
cesses, as well as the advantages and disadvantages of
the different types of buildings.

The following sections will deal briefly with each of the
six areas visited.

THE NORTHERN COASTAL PLAIN (BATINAH COAST)

Introduction

This is a strip of coastal plain facing the straijts of
Hormoz. It averages between 10 to 30 kms wide and stret-
ches from the fontier with the United Arab Emirates in
the North West, down to Azaiba, 270 kms to the South East.
Along the coast is a 3 km wide strip of date palm gardens

.and cultivation, and most settlement occurs either at the

+1 The Comfort zone is a range of effective temperatures
within which the human body performs most efficiently
and comfortably.




edge or within this belt, inland of which is mostly scrub-
land with scattered acacia trees. In 1973 the local econ-
omy was still based upon two main items; dates and fish,
with the majority of the population living near their
place of occupation. The water supply, important in main-
taining settlements in this area, comes from 2 sources,
wells, which nowadays supply most of the water, and Falaj
a system of underground and surface water channels which
tap the water table up in the foothills and transport
water by gravity down to the date gardens and settlements.*!
(Fig: A.2)

Falaj — water supply system

Fig A2

1 p system almost certainly introduced from Iran, where

they are known as Qanat ( ) and have supplied the
water for settlements throughout central Iran for cen-
turies, and have been a major factor in the Tocation
of villages and towns.




3.2

The Batinah coast has a climate directly affected by its
proximity to the sea. The high humidity and the sea's
steady temperature have a moderating affect upon the temp-
erature pattern, with an annual range of only 159C and a
diurnal range of 100C. (Fig. A.3)

These ranges increase with distance from the sea as
humidity drops. In general conditions are uncomfortably
hot from May to September and uncomfortably cool between
December and February. This pattern has a distinct in-
fluence upon the house forms of the area and the materials
that they use.

A micro climatic comparison in Sohar, conducted over a

24 hour period (22 - 23 September 1973) shows the differ-
ences that exist between the beach front, a Tocation in
the date gardens and a location inland of the date garden.
The built form and materials showed a clear response to
this, especially when seen in terms of the range of clim-
ate over the year. The three Tocations are characterist-
ic for the Batinah Coast. (Fig. A.4)

Beach Front house

High relative humidity and temperatures, with a Tow di-
urnal range make the introduction of air movement through
the beach front buildings essential for comfort during
the summer. Summer rooms are built facing the sea, hence
orientated to make maximum use of onshore/offshore sea
breezes. These rooms have walls made up as panels of
palm frond stems with the leaves removed, supported by

a timber, or more recently concrete framework. These

. screens perform various functions. a) They allow air to

pass unrestricted through them: essential for comfort.
b) They provide privacy: the darker interior cannot be
looked into from bright conditions outside, and one foc-
usses naturally upon the external surface of the screen.-
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c) They provide security, to possessions. d) They control
the amount and quality of light entering the room. During
the daytime, when external light is bright and the level
of glare is high, one's focus falls naturally upon the
screen; to look outside would be uncomfortable. As the
lighting level drops outside (early morning and evening)
the external 1ight becomes more comfortable and one can
Took through the screen to the outside.

These screens combine the functions of window, wall and
air conditioner in a way that is cheap and simple but
effective. (Fig. A.5)

Many of the houses also make use of windcatchers to induce
more air movement into rooms below. (Fig. A.6) On the
Batinah Coast these are made with a wooden framework ,
supporting panels of hessian sackcloth. When the temp-
erature is cool enough for additional ajr movement to be
unnecessary, the hessian is removed and the opening to

the room closed off.

In winter, temperatures are cool, and most beach front
houses have a winter half to match the summer quarters.
The winter half has rooms made of mud brick, which keeps
air movement out, (unwanted in winter) and by its thermal
mass, retains warmth which is radiated to the interior.
(Fig. A.7)

Houses in the date gardens..

The range of temperature between night and day is greater
here than on the beach, but houses still need air movement,
particularly in the daytime for comfort. Walls and roofs
are usually made of palm frond stem screens, but there are
a variety of types, different ones used in different spaces
to meet the specific requirements of each room.
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Summer daytime spaces often have no walls facing the pre-
vailing breeze, but are shaded and protected at the side.
The positioning of screens allows for privacy. Screens
are also added or removed according to seasonal variation
of cljmate. Screens used in bedrooms are made of palm
frond stems with the leaves retained, to provide insula-
tion, and in many houses a double layer of stems is used
to form a sandwich panel with leaves compressed in the
middle, particularly for autumn and winter sleening rooms.
A room will often have different panels on each wall, one
to Jet in light and air movement during the day, another
to protect the room from wind blowing at night, which '
comes from inland. (Fig. A.8)

Wind catches are not used in this belt.

Inland of the planted belt.

Here the daily and seasonal range of temperature is much
greater and the relative humidity less. Air movement
through the building is less desirable; instead, a mater-
ial which will balance the extremes of daytime heat and
nighttime coolness is required. Most of the houses here
are built of mud/mud brick, which has the ability to store
daytime heat and transmit it to the interior during the
night. The interior rooms remain at a constant tempera-
ture.

Because many of the people living here work during the
summer in the date gardens, some of the inland settiements
are used only in the winter, with migration into the date
gardens to houses built with palm frond stems during the
summer.

Conclusion
Each location has a particular micro climate, any single
solution will be unsuitable for all three locations. The
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high parapet walls are put up where there might be a

view overlooking a neighbour; The courtyard also acts

as a temperature regulator, storing heavy cool night-
time air at the bottom of the courtyard, which then helps
to keep the building cool during the hot daytime. Lowest
rooms are often used for storage, with lighter and airier
rooms higher up the building. As with the Batinah Coast,
certain rooms are set aside for use at different times

of the year. Windows are Targer at the top and small or
non-existant near the ground. One room, essential to all
houses in the area, occurs at the ground floor. This is
the 'room for entertaining guests (the Maglisse) and is a
feature also found on the Northern Coast. In the North-
ern Uplands this room is also used as a workshop, and is
often the only room with an outward looking aspect in
houses whéch are almost entirely inward looking, espec-
jally at lower levels. (Fig. A.10)

Recent changes have introduced concrete as a building
material, which is extremely expensive by comparison

to mud. Its thermal performance can be compared to mud
brick in (Fig. A.11), which shows that the concrete wall
transfers extremes of temparature quickly to the interior.
A change to more outwardlooking housing set apart from
neighbouring houses has also increased the amount of
direct solar gain on walls and through windows.

Conclusion :
The indigenous courtyard house is climatically and soc-
ially well suited to the local conditions. Mud brick is
also climatically and economically appropriate. Its main
drawbacks are the need for periodic maintenance and the
increasing attitude that is inferior as a material to
concrete block. A new house in Izki, completed in 1973
had been built entirely with concrete, but in exactly the
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THE NORTHERN UPLANDS

Introduction

A mountain range separates the Batinah Coast from the
interior desert of Oman. The principle area of habijta-
tion is the central valley lying at the foot of the Jebel
Akhdar. This valley narrows from the South East, where
it opens onto the desert, towards the North West. Nizwa,
the largest town, used to be the capital of Oman. As
with most of the settlements in the area, Nizwa s sur-
rounded by date gardens. The settlement stands on land
not usable for agriculture, and due to limited space, is
comﬁact]y laid out.

Because of the altitude and the distance from the sea,
the humidity is less than on the coast, and annual and
diurnal temperature ranges are greater. However, from
May to August temperatures exceed the comfort zone, and

from November to February temperatures are too coid. (Fig.

Many families move out from the town into summer houses
in the date gardens for comfort during the hottest time
of the year.

House form

Whilst there are considerable Jocal variations, there is
a basic housing and settlement pattern in this area.
Houses are predominantly built with mud brick. The
dense clustering of houses and the use of mud results
in a built environment that maintains a high thermal
capacity, levelling out the extremes of temperature and
producing moderate internal temperatures. Town houses
are built on a central courtyard form, and are usually
two or three storeys high. The courtyard serves as a
light and ventilation shaft to the lower floors. The
deep courtyards ensure that privacy is maintained and

A.9)
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materials used for building houses in each location are
used differently in response to the immediate condition
and to what is immediately available.

Recent trends towards using concrete block and sheet
metal for building has negated much of the response to
Tocal conditions, and owners of houses using these new
materials admit that they are less comfortable.

Materials

The palm frond stems used in this area are criticised
on several points. They are attacked by termites and
have to be replaced after a few years. They are 1iable
to catch fire, and they accumulate dust and insects.

Various experiments and tests were conducted with palm
frond stems after the field work, as well as comparisons
with alternative available materials.

The problem of termites (mainly subterranean termites)
can be overcome by careful design. Equally, by careful
design and selective use of materials in fire risk areas,
including the introduction of fire retardant solutions,
the risk of fire can be reduced.

After comparison with concrete block buildings in the
area, it was found that the palm frond stem houses did
not contain significantly more dust or insects than the
concrete block houses.

It was suggested that the local materials had a) a use-
ful potential role to play in meeting the shelter needs
of the area, in a way that was cheap and socially and
environmentally appropriate and that b) much could be
learnt from the way in which the indigenous houses were

built and 1ived in.
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same form and with walls of a thickness required with

mud brick. The owner had borrowed money to finance the
building, and had amassed debts that would be transferred
to his children. His motivation for this move to concrete
was to reinstate his local prestige, which had been dam-
aged -in tribal skirmishes several years previously.
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DESERT 0ASIS - BURAIMI

Introduction

Buraimi is one of several oases on the border between
Oman, Abu Dhabi and Saudi Arabia. Its climate is prim-
arily that of the hot dry desert, but it is modified by
a) winds blowing from the sea, which bring rain occasion-
ally, and b) by the more humid mild climate of the oases
itself, induced by moisture in the soil and plants.
Although there is a distinct hot and cold season and a
wide diurnal range, the temperatures are not as extreme
as the hot dry desert climate. There are seasonal pre-
vailing winds which are stronger in winter than in summer.
(Fig. A.12)

As with the settlements in the Northern Uplands the short-
age of water ensures that land suitable for agriculture

is Tittle used for building, although there are a few
houses within the oasis. The main settlement sits at -
the edge of the date gardens, on Tand which does not

have water for irrigation, but sited as close as possible
to the planted areas, to benefit from the more comfortable
conditions.

House form and materials ,

Houses have traditionally been built of mud brick and are
similar to those of the Northern Unlands, with a 1imited
use of palm frond stems in roofing. Recently, corrugated
iron and concrete block have been introduced, particular-
ly into the market area. These produce extremely unsat-
isfactory shelters, especially where the temperatures are
high. Corrugated iron transfers the outside surface

. temperature immediately to the interior, inducing a build

up of heat inside which is well in excess of any conciev-
able comfort level. Many of these shelters were used (1973)
to keep and sell food in, particularly in the meat market.
Because of the high temperatures this was extremely un- -
healthy.
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5.3 Conclusion
In 1973 Buraimi was in the unfortunate position of being
a poor neighbour to Al Ain, a rapidly expanding town in
Abu Dhabi, and at the same time too far away to attract
attention from the coastal and capital region of Oman.
The town demonstrated the effect of neglect, with very
1ittle attention being paid to its upkeep. The few new
buildings that had been erected were neither healthy nor
providing protection against extremes of climate.




24

THE CAPITAL REGION : MUSCAT, MUTRAH, RUWI

Introduction

This region is bounded by the sea to the north east,
the Batinah Coast to the north west, and is otherwise
surrounded by bare mountains. Muscét itself is com-
pletely hemmed in by mountains, The division between
this area and the Batinah comes at the point where the
date gardens are weplaced by bare limestone hills.

The climate is charaterised by consistantly high temp-
eratures and relative humidity, there is little change
betﬁeen night and day. Muscat has an especially harsh
climate, since heat is re radiated from the surrounding
rock mountain sides which enclose the town, pushing the
temperature up an additional 59C. The critical months
for cooling are between April and October. (Fig. A.13)

Muscat has traditionally been a major power centre, and
has in consequence more large houses than Mutrah, which
still serves as the main commercial centre, with a large-
1y middle class population, many of whom are from India
and Pakistan and form the main merchant community. Mutrah
is more densely built upon than Muscat, but Muscat has

no room for expansion and in 1973 there were signs that
some of the old buildings were being replaced. Recent
expansion has taken place in the Ruwi valley behind Mutrah,
and most new housing, ministries and embassies are sit-
uated here. They are characteristic of the sort of build-
ing and planning taking place in the area. One would
normally expect to find a relatively scattered settle-
ment pattern to respond to the climatic conditions in
Muscat and Mutrah, but population pressures have made

this impractical.
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6.2. House form
The houses of Muscat and Mutrah are traditionally based
upon a courtyard plan, where shade and privacy are avail-
able and where any cool air can be trapped and help to
cool the rest of the building. The walls were usually
of limestone, retaining any internal coolness. Upper
floor rooms, which are the main Tiving and sleeping
spaces, have 1anerindows facing both the sea and the
courtyard, to allow any available air movement to pass
through rooms. The windows are often of elaborate design,
allowing air to enter the room when it is advantageous
but excluding solar radiation which would raise indoor
temperatures. Because of the air's moisture content the
sky reflects a great deal! of light and skies are much
brighter than one would find in drier regions. Because
of the g]ére problem of bright skies the high windows
opening to the sky are generally of latice work. Open-
ings high up in rooms are also necessary to allow for
the escape of warm air which collects in the upper reach-
es of a room due to convection. (Fig. A.14)

6.3 Conclusion
New houses in the area rely almost entirely upon air
conditioning to combat the external climatic conditions;
the use of courtyards and properly designed windows can
greatly improve the natural performance of the house,
most especially in terms of the quality of light and re-
striction of glare. The model of new housing in the
area is furthermore being adopted by people who cannot
afford the expensive mechanical means to readjust the u
unfavourable internal climate that is created when build-
ings are designed without considering the alternative
means already available for areating comfortable internal

conditions.
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SUR

Introduction

Sur lies at the far north eastern corner of Oman, at the
point where the Persian Gulf enters the Indian Ocean, and
has developed as a strategic and trading port. It is in
decline now. Its trade has dropped off as other routes
have developed and the building of traditional dhows is
less in demand thah in the past. There is high unemploy-
ment and many of the workers have migrated to the gulf
states in search of employment.

Theltown of Sur lies on a peninsula, almost entirely
surroundéed - by water, a lagoon inland and the sea on
the other side. The town is densely built up on the
permanent dry land separating these two. Some houses
rise to 2 or 3 storeys.

Sur is uncomfortably warm between May and September, but
for the rest of the year has a comfortable to slightly
cool climate, Relative humidity is always high, with a
peak during the summer. Because of its position on the
coast the town experiences daytime onshore breezes and
nighttime offshore _breezes for most of the year, with a
modified pattern during the middle of theAwinter, due to
prevailing winds from the North, and at the height of the
summer, a southerly land breeze which negates the daytime
sea breezes and reduces air movement at the most uncom-
fortable time of day. (Fig. A.15)

The settlement pattern of the town helps to compensate
for this lack of breeze. The compact streets remain in
shade for most of the day, :and air is cooler here than

in the public and brivate open spaces, where direct solar
radiation heats up the air and causes it to rise. This
air is replaced with cooler air from the shady streets,
and in this way air movement is induced.
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to the merchants of Salala. New houses are built of

limestone or concrete block.

The thick limestone walls transfer heat quite slowly
having a high thermal capacity. This means that heat
from direct solar radiation does not reach the interior
until about 18 hours later. Mid day heating will thus
be entering the house at about 6 a.m. the following
morning, when the interior is coolest. This thermal
capacity is more important during the winter when temp-
eratures drop below the comfort level.

The houses are all built around a courtyard. Older
houses rise to 3 or 4 storeys, and the courtyard is
a cool shady space where any colder air will be trapped
and used to cool the adjacent rooms. At the hottest
time of day the rooms will be noticably cooler than the
external air temperature.

Cement blocks which are coming into widespread use are
cheaper than limestone (1973 price 22 Omani Rials per
100 cement blocks as opposed to 30 Omani Rials/100 lime-
stone blocks). However the Timestone blocks are larger
and have a better themmal performance. The preference
was for limestone where finance permitted.

The production of limestone blocks had scope for imbrove—
ment. With the exception of one imported stone cutting
machine which produced very 1little and was inefficient,
all limestone blocks were quarried by hand. Whilst this
was a major source of employment, the blocks were jrreg-
ular in size and production slow. The introduction of some
machinery on a co-operative basis to help these people

was suggested.
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8.2 Settlement Pattern
The layout of the town is responsive to the need for air
movement. Houses are set well apart from each other,
aligned paraliel to the sea. Houses are situated not
only to accept the maximum breeze (diurnal on-shore/off-
shore breezes and prevailing south/Westerly winds in
summer) without bTocking the passage of air movement to
the houses behind. Where two houses are in line with
the breeze, there is sufficient space between the houses
for the air movement pattern to return to normal, i.e.,
the second house lies beyond the wind shadow of the first
house. (Fig. A.19)

A prominent feature of Salala houses is the large yard
in the southern front of the house, defined by a low |
perimeter wall, This land belongs to the house owner
and ensures that no one else builds too close.

The refugee problem is increasing the density in newer
parts of the town, but wherever possible new house
builders adhere to the same principles of orientation
and spacing.

8.3 House form and materials

Houses on the beach front, lived in mainly by fishermen,
are of palm frond stems collected on site from the coco-
nut groves. These houses allow fee air movement during
summer. Some rooms are plastered with mud and are used
in winter, when thermal and insulation is desirable.

The summer rooms of palm frond stems are well suited to
the beach front sites, where relative humidity is at its
highest.

Inland from the beach front and the palm tree belt are
more substantial houses of limestone belonging primarily
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DHOFAR COAST (SALALA)

Introduction

The inhabited section of the Dhofar coastal plain is
mainly focused upon Salala. The town lies 4 - 5 kms to
the south of the Dhofar hills which are green with trees
and grass during the rainy season. Salala itself has
numerous coconut palm groves supported in the past by
the 'Falaj' system of irrigation and by tapping the
water table where the Timestone bedrock has been dug
away to allow trees to root.

The political instability in the Dhofar hills (1973) has
Ted to both economic changes in Salala and to a large
influx of refugees into the town. Theie is considerable
building activity by the new arrivals.

Previously Salala's economy was very dependant on its
fishing industry, with a strong trading Tink with the
neople in the hills, who used the fish to feed their
cattle, which were traded in return. This trade has
Jargely ‘died out and Salala now imports most of its
requirements. Much of the money in the town comes fTrom
relatives working in the United Arab Emirates.

Salala technically lies within the Warm Humid Tropical
Zone and is often regarded as being monsoonal, although
the monsoon's affect is one of extremely high humidity
(95%) during the summer but more mist and slight drizzle
than proper rainfall.  The annual rainfall is in fact
Tow (80 mm per annum). Climatically critical times of
year are between May and June and again in October, but.
throughout the summer air movement is important for
cooling. (Fig. A.18)
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7.3 Conclusion

Two features in Sur which will hopefully remain in con-
tinued use are the courtyard and the positioning and '
design of windows. They are both simple means to ensure
privacy whilst encouraging air movement into dwelling
spaces. In 1973 there had been 1ittle outside influence
in terms of building styles and new houses were being
developed to make full use of these principles. Such

an approach was to be encouraged where mechanical means
of cooling are both expensive and not readily available.
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7.2 House form
The courtyard house is the dominant house from of the
area. These houses usually start with one room and a
2.5 metre high perimeter wall encompassing the site. As
demand and finance permit, the house grows, first by add-
ing rooms at ground floor level and then moving up to
the first and sometimes second floor. (Fig. A.16)

Older houses are made of Timestone. Newer houses are

made of concrete block but based upon the same plan form.
Because of the density, privacy is important and houses
are inward looking, and where there are openings facing
outwards they have carefully arranged screens which re-
strict a view over a neighbours property. There is an
extremely strong social consciousness about a neighbour's
privacy. Rooms where possible are concentrated on the
south side of the courtyard, to allow as much air movement
to enter after passing ‘across the unobstructed courtyard.
to the seaward side of the rooms. This serves to slightly
overcome the restriction to air movement resulting from
the dense town plan.

Windows are mainly in higher rooms, but are placed low
enough so that the breeze will pass through the room at
floor sitting height. Louvres are used to encourage the
air to flow in the right direction. Windows are placed
on opposing walls to allow a cross flow through the room.
(Fig. A.17)

Some houses are built with palm frond stems, but this is
usually a transitional stage before building more sub-
stantial rooms.
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The process of housing allowed for the use of more exnen-
sive materjals. Houses developed room by room, influenc-
ed by the size of the family and the money available.

New refugee housing was fo]ldwing the same pattern, with
the initial room being of palm frond stems or canvas,
whilst a more substantial room was developing on the same
site. This process was greatly assisted by the local
official policy of giving security of land tenure to

new arrivals, who could then develop their plot of land
as their own situation permitted, rather than having to
achieve the whole house at one stage. (Fig. A.20)

Conclusion

The social responsiveness towards neighbours in the Tay-
out of the town was excellent. New officially planned
housing tended to ignore many of the simple requirements
for providing a healthy and comfortable and socially re-
sponsive environment. Salala also illustrated how,
through a gradual process of house building, an insub-
stantial start, using palm frond stems, can be developed
into sophisticated permanent housing which responds to
the family need and capabilities in a manner that cannot
be achieved by housing provided for families without
their participation over the years. It was noted that
Timestone was also favoured because it could be more
easily re-used for new room arrangements than cement
block.
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Fig A20 EVOLUTION OF COURTYARD HOUSE
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OVERALL CONCLUSION

From the study of the 6 regions, it became clear that:

a) No one unified type of building could realistically

be applied to the whole country. Unfortunately there

was evidence in 1973 that a unified approach was being
taken, with identical new buildings occuring in different
areas. .

b) The local materials and techniques were capable of
meeting many of the local requirements. In the process,
their use enabled the house owner to adapt his house to
suit his needs. The use of local materials and skills
also helped to generate and stimulate the local economy.
New official projects tended to employ foreign labour

and skills and materials. New skills were not being
Tearnt and old ones were being forgotten.

c) In most regions visited, the indigenous building
methods were capable of providing comfortable and healthy
living conditions. The indigenous building methods suf-
fer most from being associated with underdevelopment and
the notion that they are inferior to newly introduced
'solutions'. In all areas visited, local inhabitants
voluntarily explained how their indigenous houses func-
tioned and how they provilded for comfort. Prestige was
the one major factor that was inducing the change from

the traditional pattern.

d) For the country to genuinely attempt to meet the build-
ing and other needs that it faced, the population had to
participate to ensure that there would be a balanced dis-
tribution of facilities and opportunities. There were
insufficient resources and skills and capital to allow
development to take place relying primarily upon imported
technologies and materials. Local resources needed to be
used and could benefit the economic and social development
of each area. The use of new and imported techniques should
be applied selectively where they were really needed, and
not as an overall approach, destroying the existing fabric
of the country.

END
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RESEARCH & DEVELOPMENT OF THE INDIGENOUS BUILDING
METHODS, MATERIALS, LOCAL SKILLS AND RESOURCES.

B IRAN LURISTAN
A INTRODUCTION _
In 1974 the Selseleh Integrafed Rural Development Project

was set up in Yestern Iran. Selseleh is a high plain,
ranged by the Zagros Mountains. The project area was
approximately 400 km2 and contained a population of 40,000
Tiving in about 250 villages and homesteads. These settle-
ments are scattered over the plain, which was the main
agricultural land, and the foothills, used for dry farm-
ing and animal husbandry. The settlements in the plain
were wealthier than those on the foothill sTopes, where

it was harder to make a living. (Fig. B 1)

Although this part of Luristan Province, within which
Selseleh lies, has a history of settlement, in the more
recent past up to 1930, there were few sedentary villages
with the exception of Alashtar, the regional centre and
the site of ancient settlement. The Lurs lived off agro
pastoral activities and sold their animals and products
to the main market centres. Their existence was primar-
ily nomadic and their experience in providing for their
shelter needs was best developed in the nomadic tents
and responded to a nomadic way of life. Since 1930,
through a process of political and economic restraints,
the majority of the population became, at least in part,
settled. Villages and extended family units developed
in the areas traditionally belonging to each specific
tribe.

The aim of the Selseleh Integrated Development Project.
(S.I.D.P.), in relationship to the rural development pol-
icies being pursued nationally and in other parts of the
country, was to put into operation an alternative rural




THE SELSELEH INTEGRATED DEVELOPMENT PROJECT (S.I.D.P.)

The S.1.D.P. was set up as an experimental project to in-
vestigate and apply a policy of rural development based
upon a concept of 'endogenous' or internalised development.
This aimed for the improvement of living conditions with-
in the project area through active participation of the
community and by the use of local resources. The S.I1.D.P.
worked on the development of Health, agriculture and ed-
ucation and buildina, as well as the infra structure and
creation of new job opportunities.

An essential part of the programme was the training of

90 'Front line Workers' in the fields of health, agricul-
ture and education. Specific training was also conducted
for other activities in the area. The trainees later took
on the task of assisting the villagers in meeting their
basic health, education, agriculture and building needs.
The S.I1.D.P. was based in 400 km? of the Selseleh Reaion
of Luristan, western Iran. This is a high basin ringed

by the Zagros Mountains.

The Development Yorkshop were the Architects and Planners
for the S.I.D.P. from 1975-78.




DEVELOPMENT WORKSHOP

The Development Yorkshop is a team of architects, planners
and researchers from a number of countries who work coll-
ectively on the development of indigenous building and plan-
ning methods in the Third World. Projects have been under-
taken in African, Middle Eastern and Asian countries. Mem-
bers of the Workshop believe that appropridte solutions to
human settlement problems can be developed from indigenous
methods which have evolved from and remain in the hands of
Third World communities. The Y{orkshop works in the fie]d
of rural and urban human settlements. The development of
small scale construction industries, technical training and
local participation are integral to the Workshop's approach.

John Norton is a founder member of Development Workshop.
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development policy based upon the concept of 'endogenous'

or internalised development, which called for the improve-
ment of living conditions within the region through active
participation of the community and by the use of local
resources wherever possible.. This approach implied a
process of ongoing research and discussion with the in-
digenous population.

Development Workshop employed as the group primarily re-
sponsible for the development of the built environment
programme within the S.I1.D.P. framework. From the begin+
ning of the programme the demand for immediate building
activity was great. Very few public facilities existed
in the region; of those that did, most had fallen into
disrepair. However, before any building work could be
undertaken, a much greater understanding of the built
environment of the region needed to be acquired, as well.
as finding out what skills were available in the region.
Even though recent experience of building had been lim-
ited, the forms and basic uses of materials were respon-
sive to the local conditions.

Early research showed that the region's built environment
was poorer than it had been even 30 or 40 years ago. There
were still people who claimed to remember skills and tech-
niques which had been in more common use but had died out
as demand and the finance had disappeared.

The research required to understand the requirements,
potentials and problems of the built environment in the
region divided up as follows:

1. Analysis of climatic information and other existing'
documents concerning the area.
2. Research and analysis of house form.




2.3

3.1

One noticeable change in housing in recent years has been

the size of windows. Fuel oils have become more readily
available and winter heating is less of a problem than
in the past. Windows have in consequence become larger,
which, whilst allowing heat to escape at night, does let
in more heat during the sunny winter days..

Improvements in design and layout

It was felt that two areas required particular attention
in terms of the design of houses. a) Provision of lavatory
and washing facilities, b) Cooking and food storage fac-
ilities.

During the period of the survey (covering the years 1975-
1978) very few houses visited had any form of lavatory,
and in the absence of public baths in villages, peop]e'
used the neighbouring open spaces/fields. This led to
unhealthy conditions, and attempts were made to provide
running water in villages, and to introduce, by example,
suitably designed excreta disposal systems.

Whilst nobody objected to certain types of food preparax
tion outside, very often food was prepared and stored in
unhygenic conditions, and, again by examples, suggestions
were made to improve food preparation and storage areas.

RESEARCH AND ANALYSIS OF BUILDING MATERIALS AND RESOURCES
IN THE AREA

Walls

In the Selseleh region, walling materials in the villages
are stone, mainly on the foothills, and mud, in the
agricultural plain. Both of these, but particularly

mud, needed improvement to protect them against rainfall,

.snow and impact damage. The method of laying stone walls

was also potentially unstable, especially mud mortars
were used for building with stone. The area is an earth-
quake high risk zone, and the introduction of measures




2.2

necessary, food is prepared in one of the rooms. There
is very little fixed furniture. Bedding and belongings
are stored in alcoves in the walls. Sitting and eating
is done on the floor. MWinter heating is by woodfired or
more recently oil/parafin fired stoves. Chimneys are
metal and are erected when needed but are not permanent.
Much of the summer living takes place outside, and res-
ponsive to the nomadic background, many people move into-
tents during the summer, Sometimes at some distance from
the house.

Rooms are used primarily for privacy (not a major factor
amongst Lurs), security and warmth in winter.

Animals live in the basement and the heat generated by
their bodies is appreciated as a source of warmth by the
humans upstairs.

A1l houses have some form of access to the roof, since

it is used for drying crops in the summer, -whilst

during the winter the compacted mud needs to be rolled
after every rain stormyand snow has to be cleared away.

Climatic performance

The massive construction of walls helps to store heat
during the winter and to keep interiors cool during the
summer. The windows are positioned to let sunshine into
rooms during the winter when the sun is low in the sky
and its heat is needed. Because of the overhanging roof
and the depth of the window opening, little sun pene-
trates the house during the summer. Openings on the East
or West elevation of the building would not provide this
control. Some new houses in Alashtar have paid less
attention to the position of windows, but in general it
is a well understood principle in the region and Iran in
general.

Roofs, made of 15 - 20 cms of mud on top of the support-
ing timber framework, have a good insulation value.
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Fig B3 TYPICAL LUR!I HOUSE
| surveyed In Niazabad
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Plain and there are a number of unexcavated sites in the

neighbourhood of Alashtar.

RESEARCH AND ANALYSIS OF HOUSE FORM

House form

Houses in the Selseleh region are single storey, but
usually have semi underground basements, below the living
rooms, where animals are kept. Walls are made of stone
or mud and support flat roofs held up by timber beams.
The size and length of the available timber is a major
factor dictating the dimensions of rooms. Few rooms are
wider than 3 to 3.5 metres and are usually 5 - 6 metres
from front to back.

Roofs are covered with mud and, as with walls, require
constant maintenance during the rainy season.

Except where the Tocal physical features make it unsuit-
able, all houses face towards the south, and windows are
positioned in the south facing walls.

There are two basic plan forms, one an extension of the
other. The basic house consists of two rooms, one at
right angles to the other. In front of the room with

its longest side facing south is a covered open verandah
(aivan) which provides shade in the summer, access from
one room to the other where interconnection is not pro-
vided, and, by its overhanging roof, stops summer sunshine
from penetrating into the room behind. This is basically
an 'L' shape house with verandah. (Fig. B 3) Its exten-
sion adds another room to the other side of the verandah,
symmetrically matching the room on the original side.

Very few washing facilities are provided, except where

a well or pool is situated in the courtyard which in

nearly all houses encloses the space in front of the house.
In summer food is prepared outside or under the shade of
the verandah. In winter on days when conditions make it
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3. Research and andysis of building materials, skills
and resources in the area.

4, Investigation into the possibilities of building mat-
erial production. _

5. Investigation of specific problems related to public
building with particular reference to public baths.

ANALYSIS OF CLIMATIC INFORMATION AND OTHER DOCUMENTS
CONCERNING THE AREA

Climate

No reliable climatic data was available for the Selseleh
Region. Climatic data had to be extrapolated from met-
eorological stations in Khorramabad, Arak, Desful and
Kermanshahr, with consideration taken for different alt-
jtudes and location. This information was updated and
checked agaﬁnst local recordings made during the follow-
ing 4 yearsl The climatic data chart gives an indication
of the basic pattern. There are cold wet winters and
warm, but seldom undomfortable, dry summers. The rain-
fall during the winter and spring is at times extremely
heavy. Much of the plain is waterlogged during the spring
months and movement around the region is restricted. 1In
winter there are short periods of heavy sncw. Local in-
habitants agree that the prevailing wind is from the
south-west, with small local variations due to topo-
graphy. The mountains surrounding the Selseleh Basin

to a certain extent protect it from extremely bad weather
in winter. (Fig. B 2)

Documentation A

Very little recent contemporary information existed
regarding the built environment. Few writers had travel-
led in the area and studied the people. MOst document-
ation focusses upon ‘the archeological interest in the
area. Luri Bronzes have been found within the Selseleh
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to resist the effect of earthquakes was essential.

Especially in the regional market town, fired brick was
in fairly widespread use, but most commonly as a facing
material backed by mudbrick. The cost of fired bricks,
brought in from outside the region, restricted its more
widespread use.

Because of its cheabness and availability, as well as
its good thermal performance, it was felt worthwhile to
encourage the use of mud, especially mud brick, whilst
attempting to overcome the problems that its use involved.
The fb]]owing suggestions were made, and through example
and builders training programmes, disseminated to the
villagers:

a. Mud brick should be stabilized to make it stronger
and more water resistant, and stabilized wall renders
should be used. Various different methods were re-
searched and used on S.I.D.P. buildings with Tocal
builders.

b. Where stone or fired brick are used, they should use
proper mortars, of which the most readily available
was a lime/sand mortar. Very 1ittle additional ex-
pense was involved in its use. Many people had al-
ready turned to using cement for mortars at much
greater expense.

c. A1l walls using mud bricks, fired bricks or stone
should be laid with proper bonding between different
parts of the wall.

d. Where possible, reinforcement, (timber framing within
the structure) should be used to resist movement in
a building in the event of an earthquake.

Roofs
The traditional roofing system on houses used large

timber beams (15 - 20 cms diameter) at very close intervals,
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with boards or cardboard between to support a layer of
mud, 13 - 20 cms thick. The mud provided the protec-
tion against rain and insulation. These roofs needed
constant attention during the winter, and in addition
were expensive in their use of timber and extremely
heavy.

Based upon experiments conducted, the following sug-

gestions were made:

a. The use of a stabilized mud finish would reduce the
amount of maintenance required. The most préctica]
stabilizing material locally was bitumen. This was
already being used as a waterproof barrier on public
buildings, but in quantities which would be expensive
for most private building.

b. The roof structure used large numbers of expensive
timber beams. Alternative methods of laying the
timber were suggested and demonstrated, which would
reduce a) the amount of timber being used and conse-
quently the cost, and b) the number of trees being
felled. Timber for roofing was grown specially for
the purpose in plantations in the region.

Development and dissemination of new or improved solutions.
The builders training programmes which were organised as
part of the S.I.D.P. activities were used as the main
medium for developing solutions to the local problems

in building, and for spreading the information.

RESEARCH INTO THE NEEDS AND POTENTLALS OF BUILDING
MATERIALS PRODUCTION UNITS.

Amlysis of the regions potentials showed that there was

the capability for locally producing 1ime, chalk and
fired brick. Al1l three materials were being brought in
from outside the region. Before any implementation of
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this part of the programme took place, we visited pro-
duction centres in neighbouring regions, especially those
where the people were acquainted with our region. The
purpose of these visits was to find out if there were

~any local problems in the processing of the materials

‘mentioned. At the same time, through discussion with
local builders and by visiting the areas near older set-
tlements in the region, particularly near Alashtar,
traces of old kilns were found, including bricks of
considerable age produced locally. (The establishment
of small scale production centres will be discussed in
Case Study 3.) |

In addition to the more obvious resources of the region,
it became apparent that considerable sums of money were
Teaving the region in order to purchase doors, windows,
hot water boilers, simple furniture etc. A further
aspect of the research was to investigate wnat skills
and equipment was available locally for the production
of these items, and through discussion, to find out what
sort of assistance was required to stimulate any local
capability that existed.

INVESIGATION OF SPECIFIC PROBLEMS RELATED TO PUBLIC
BUILDING WITH PARTICULAR REFERENCE TO PUBLIC BATHS.
Whilst the shelter needs of the region were being met
with local resources and skills, the public building of
the area was mainly built by contractors coming from
outside the region, using non-local materials. This

was proving both expensive and did not allow the local
population to participate in the public building process,
nor learn how to. '

A particular aspect involved in the building of public
baths illustrates some of the difficulties faced.
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.Government sponsored public baths were built using

Whilst this

was the standard technique for modern roofing in urban

rolled steel joists to support the roof.

building in Iran, in the hot humid atmosphere of the
baths these R.S.J's rust and the building deteriorates.
On the other hand, the local system of roofing used
timber and mud, which, whilst being much cheaper, also
deteriorates quickly in the bath's atmosphere.

It was necessary to find a roofing system that was cheap,
suitable, within the range of local skills and Tocally
acceptable. Two traditional baths were found in the area,
one in Aslanshahr, the other in Alashtar, both of which

used vaults and domes to roof the bath, providing a roof

which will not be seriously affected by the bath's damp-
(Fig. B.4)

ness.
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However, initially there was no evidence in the Selseleh
area that anyone knew how to build either vaults or domes.
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Through further investigation, villages were found where
mud brick vaults were still being built, to cover the
basements of houses, and through discussions with Tocal
builders in the Selseleh area, it transpired that one or
two of them had known how to build both vaults and domes
in the past, but that through lack of practice had Tost
the skill over the years.

Lack of finance in the area had greatly reduced the oc-
casions when a builder had been called upon to demonstrate
or maintain his skill. In general a low standard of
bui]d%ng skill had been sufficient for most of the work
being undertaken.

In order to create a team of local builders capable of
building baths ( and other public buildings needed in

the area) a training programme was required, to re-intro-
duce a skill that had died out.

Two master masons were brought from Central Iran (Yazd),
where vault and dome technologies are highly developed

and very much in current use. These master masons were
hired on the understanding that they were prepared to

teach and share their knowledge with the 'trainee' builders
in Selseleh. All the S.I1.D.P. building work was under-
taken on a basis of training through practical experience,
with the more skilled passing on their knowledge to people
from the villages.

CONCLUSION

The understanding of conditions in the Selseleh region,

and the difficulties that existed, was not achieved'through
a comprehensive research programme. Demands to start the
work of building public facilities took up much of the time.
The basic knowledge of the area and its indigenous built
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anvironment was complemented in the following years by
the knowledge that builders and others from the area al-
ready had. Many of the ideas that were later put into
practice were based upon their suggestions, and equally,
systems developed elsewhere were adapted to meet local
requirements through the builders'understanding of their
own locality and building needs.

The local people began to develop an investigative
attitude towards meeting their own shelter needs, and
through this an ability to find solutions to new problems
when they arise. Underlying this was a renewed belief
that it was possibie to solve many of the local problems
through the use of their own skills and resources.

END
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RESEARCH AND DEVELOPMENT OF INDIGENOUS BUILDING

METHODS, MATERIALS, LOCAL SKILLS AND RESOURCES

THE CASPIAN

Introduction

In 1978 a research programme was instigated as the pilot
phase for the development of the built environment in
the Caspian Region of Iran *1, covering the provinces

of Gilan and Mazandaran *2. (Fig C.1)

Aims

The aim of this programme was two fold. Firstly, few
people in official decision making positions were acquain-
ted with the real needs, potentials and conditions of the
region. For decisions to be made which could accuraté]y
reflect the Tocal requirements the information had to be
collected and presented in a way that could be used by
decision makers. Secondly, the more direct aim was to
understand the problems and potentials of the built en-
vironment in the area, and through that process, ascer-
tain what assistance could be given to:

1) Improve the quality of the built environment.

2) Stimulate the use of local materials/resources where
possible and through this generate more local employment
opportunities and less dependance upon imported skills

or materials, i.e. from Tehran or abroad.

Documented in: DARAIE. M; CAIN. A; NORTON. J; AFSHAR. F.
INDIGENQUS BUILDING OF THE CASPIAN REGION

Tehran, Institute for Peasant and Rural Studies. 1979
This programme was sponsored by the Iranian Institute
for Peasant and Rural Studies. Tehran, Iran.
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DEVELOPMENT WORKSHOP

The Development Yorkshop is a team of architects, planners
and researchers from a number of countries who work coll-
ectively on the development of indigenous building and plan-
ning methods in the Third World. Projects have been under-
taken in African, Middle tastern and Asian countries. Mem-
bers of the Workshop believe that appropridte solutions to
human settiement problems can be developed from indigenous
methods which have evolved from and remain in the hands of
Third World communities. The Workshop works in the field
of rural and urban human settlements. The development of
small scale construction industries, technical training and
local participation are integral to the Workshop's approach.

John Norton is a founder member of Development Workshop.
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Programme for study

The overall research prograrre was conducted by an aver-
age of 4 people over a period of 6 months, including the
time for analysis and production of the results as well
as the field work. The field work was done in 3 trips,
firstly to Gilan, then to Mazandaran, and a final more
selective trip to study certan areas in greater detail
in both of the provinces.

Before the field work documented information was collect-
ed in Tehran. This included maps, climatic data, and
any information already available. There were already
some detailed studies of specific villages and neigh-
bourhoods, which, depending on their degree of detail,
were later used to cross check the findings of the field
work period and were useful in giving an indication of
changes that had taken place in the time that had elaps-
ed since the earlier studies were done.

The information on the Caspian Region was gathered on .
three broad levels: visual observation, physical surveys
and case study interviews. ‘

While travelling through the region, visual observa-
tions on changes in house types, building materials,
settlement pattern and distribution, as well as topo-
graphy and land use, were recorded in writing and small
illustrations, taking the form of Route Notes. This in-
formation was also documented photographically. Similar
visual observations were recorded on settlements and
houses. This material provided a valuable broad refer-
ence to the whole regioh.

Settiements were selected at reagular intervals through-
out the region and physically surveyed. The settlement




pattern was drawn up and observations were made on the
local topography, climate, water resources, social char-
acteristics, defence measures and building resources, at
the same time noting what influence these have had on

the form of the settlement. In each settlement several
representative houses were selected for detailed survey
and many others were sketched and photographed. Plans,
sections and elevations were measured and drawn up, and

a house observation sheet on space use and building tech-
nology was filled in.

In fhe houses surveyed in interview on various aspects
of the settlement and the house was held, usually with
the head of the family. These interviews, in addition
to providing detailed current information, also provided
much of the local historical information and detailes on
the development of the house and settlement.

Based on a preliminary study of the region, physical :-u
surveys and interviews were conducted on local building
and production industries, compleménting the information
collected on houses and settlements. Whenever possible,
local builders were interviewed in addition to the house
surveys and interviews. Builders were asked to demon-
strate or explain particular local building methods and
their opinions on various bui]dihg materials and tech-
niques were obtained, as well as comparative costs.

Samples of building materials were also collected and
analysed.

Caspian Region

The field area for this study was defined by the northern
slopes of the Alborz mountains (Fig. C.2); a region which
exhibits similar ecological characteristics from Astara




Moving inland reed is replaced by rice thatch. Rice is
| grown over much of the Giltan plains. The pitch is shal-
Tower (409): the rainfall is less (1000 mm/year). (Fig. C.7)

At the junction of‘plains and foothills, as forests start
replacing firlds of rice, wood shingles replace thatch.
These shingles allow the roof pitch to be much shallower,
and as the rainfall decreases into the mountains, the
pitch can be further lowered. There is a progression
from 350 to 25°. (Fig. C.8) Although there are excep-
tions, such as Masouleh, the change from shingles to

flat timber and mud roofis occurs at the point where there
is insufficient rain to support forests, altering the
materials which are available for roofing, and where the
relative dryness of the Climate makes flat roofs practi-
cal. Flat roofs are typical of the drier slopes and
plateaux of the mountains. (fig. C.9)

Tile roofs which occur in areas where soil is suitable
for tile production (Astara, Behshar and the towns of
the Rasht/Lahijan area), are in exception to the pattern
outlined above, since they are suitable for use in areas
of heavy rainfall without requireing a steep pitch.

Similarly, sheet metal roofs do not reflect local chang-
es in climate, the exception of those in the Turkomansahra
area where a peculiar 'H' ridge form of sheet metal roof
is, according to leccals, to assist in the collection of
rainwater. (Fig. C.10)
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5.1

by a humid and subhumid subtropical climate. These areas
include the Caspian provinces of Gilan, Mazandaran, and
Gorgan. Climatic conditions in these regions differ from
those of other parts of Iran and have certain similarities
to the Mediterranean climate; it is humid in the western
part and subhimid, semiarid in the eastern part.

(Fig. C.3, C.4, C.5)

Building techniques, materials and forms.

The particular topographical, environmental and socio-
cultural conditions of the Caspian Region have produced
a range of building techniques and forms unlike those
found in the rest of Iran.

Roofs

Regional construction variations in the study area are
most clearly reflected in the roof types, reflecting
changes in materials and micro climate. In general the
steepness of pitched roofs decreases from the coast to
the mountains. This is most marked in a section taken
from the coastal area north of Rasht and passing through
Fouman inland to the mountains.

The reason for the change at each stage of this cross
section is twofold. Reed thatch is used in the coast-
al areas because it is the most abundantly available
material, growing in the marshes. The pitch of these
roofs is very steep where the rainfall is high (1600 mm/
year) to ensure water run off; the pitch is shallower
where rainfall is less, producing the difference between
reed thatch roofs in Gilan (55°) and Mazandaran (350).
In Gilan the coastal houses have large overhanging eaves
which reflect the dgree of exposure to, and direction of
bad weather. The overhangs often protect frail wall-
structures behind, such as reed walls. (Fig. C.6)




in the northwest to the foothills of Gorgan in the east
of the region. The Alborz mountains, forming a barrier
to the penetration of rain clouds into the south, contain
the abundant rain and humidity on their norther slopes
and the coastal plains of the Caspian.

The study area was divided into two broad ecological
subregions:

The plains; occupied by a sedentary population who were
traditionally engaged in rice cultivation, silk production,
and animal husbandry. The plains have a high mean annual
raiﬁf111, humidity and-air temperature.

The hills; covered by forests and vegetation and provide
good grazing grounds for animal husbandry. The popula-
tion engaged in this activity migrates to the cooler, less
humid hills in the summer and returns to the plains in

the winter months.

The Caspian's narrow coastal plain has an average width

of about fifty kms, and was produced by a general retreat
of the sea, which at one time probably extended as far as
the foot of the Alborz mountains. Numerous rivers orig-
jnate in the northern foothills of the Alborz, but they
are all short and cover small distances before they

reach the sea. There are, however, four rivers of im-
portance that empty their water in the Caspian. They are,
the Aras (Arazes), Sefid Rud, Gorgan, and Atrek. These
rivers have respective1y built the Moghan Plain, the Sefid
Rud Delta (Rasht Plain), the Gorgan and Atrek Plains.

In addition, a group of rivers - Talvar, Haraz, Babol,

and Tejan - have built up the Mazandaran Plain.

The northern foothills and the slight to moderately siop-
ing foothills areas of the Alborz mountains bordering
the southern coast of the Caspian Sea are characterised
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Walls
Walls, in the same manner as roofs, vary according to
the materials available locally and the climate.

Reed walls supported by a timber framework occur in the
coastal areas, where reed is more available than other
walling materials. (Fig. C.6) This wall type is well
suited to the warm humid conditions of the coast, where
thermal insulation is less important than inland, where
temperatures are more extreme. A general observation
is that walls increase in thickness with distance from
the coast. Linked to this is a similar transition from
framed wall construction near the sea changing to load
bea}ing wall construction in the mountains. This change
reflects changes in the availability of walling mater-
jals. Loadbearing walls are naturally thicker than
framed walls, and so the change required by climatic
conditions is facilitated by the change in the physical
properties of the wall.

Moving from the thin reed walls on the coast inland, .
walls of timber lathing with a packed mud infill occur.
These walls are thicker than the reed walls but are still
supported by a timber framework. (Fig. C.11) However,
where timber is less available, packed earth (chineh)
walls are used, as in Sari and Fouman plains. The choice
between these two types of walling is influenced by var-
jations in local climatic conditions as well as the suit-
ability of the materials.

Log walls, which are loadbearing, coincide with forest-=
ed areas, and are the major wall type in the foothills
and forested mountains. (Fig. C.8) Because of the good
thermal properties of timber, these walls provide greater:-
insulation against extremes of temperature than the thin
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walls found on the coast. The use of log walls is re-
stricted to areas where timber is plentiful, and thick
stone or mud loadbearing walls replace logs where the
forests decrease inland. At this point thermal insul-
ation is essential to counteract the cold winters and
cool summer nights which occur in the mountains, and the
thick loadbearing walls are responsive to both the local
climatic conditions and the availability of walling mat-
erials.

A1l the wall types mentioned above require rendering and
maintenance. -A major potential improvement in building
quality and maintenance can be through the introduction
of improved renders, using stabilisers to make them more
water and impact resistant. In areas where the soil is
suitable fired bricks are produced and used for walling.
(Astara and Behshar) They have the advantage of being
less subject to damage by rainfall and consequently re-
quire less maintenance. However, the cost restricts the
rural use of fired brick even in areas where it is prod-
uced. Similarly concrete block has come into use through-
out the coast and plains of the Caspian region for those
who can afford it. Although it is less environmentally
responsive, concrete block is locally believed to be long
lasting and maintenance free.

Platforms

Houses are built on platforms to raise them above damp
ground conditions and the risk of flooding. Platforms

are therefore a predominant feature in the coastal and
plain areas of the Caspian. Two basic forms of platform
exist - those which are raised clear of the ground,

which occur in areas where rivers are likely to flood
(Sefid Rud delta), and those which are solid. (Fig. C.12)
Solid platforms are highest near the coast, and in gen-
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eral get lower towards the foothills, corresponding to
the areas with drier and better drained ground.

Platforms are not a predominant feature of mountain dwel-
1ings, but visually the levelling of ground below the
main structure of the building produces an effect simil-
ar to the platforms of the plains.

Orientation

Orientation of houses also alters from the coast to the
mountains. To take maximum advantage of the sun's warmth
in winter, houses in an ideal situation face south. with
windows primarily on the south wall. However this ideal
orientation is not always the most practical. On the
coast houses tend to be oriented towards the south—eaét,
turning the back of the house towards the prevailing,
north-westerly storms. Moving inland onto the plains,

a south facing orientation is more practical, since the
houses are less exposed to bad weather. The situation

is notably different in the foothills and mountains, where
topography becomes a dictating factor. Houses primarily
face downhill, with their backs turned toward the slope
behind. This 1is not an ideal situation and where the
site is sufficiently open towards the south, a south fac-
ing orientation is chosen.

House form

Any typology of house form can only be a generalisation

in a region demonstrating varied natural conditions, economic
and social patterns and different ethnic and tribal back-
grounds. However, some basic features are common to. the
whole area, with the exception of Masouleh, which is built
on a steep hillside and has houses unique to its own pos-
ition.
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There is a basic type of shelter which is generative of

all the other house types. It consists of two fundament-

al spaces necessary for the house in the Caspian region:

an enclosed room and a roofed but unwalled verandah (aivan).
The room provides an enclosed space for use during the
cooler less humid months and in some areas for sleeping

at night; the verandah is a shaded semi enclosed roofed
space in which mos t daytime activities take place, es-
pecially during the warm humid summer months. (Fig. C.13)

These two spaces are found in almost all house types in
the.region but the ratio of room area to verandah and
their relationship vary according to the climate and
1ifestyle requirements within each sub region.

‘Along the coast, where there are high winds and rainfall,
expansion of this basic form is horizontal, with rooms

being added side by side and the verandah running across

the front. (Fig. C.14) Smaller houses in the Astara

region are often 'L' shaped, enclosing the verandah on

two sides. (Fig. C.15) Moving inland, the house chang-

es from being single storey and develops upwards. (Fig. C.16)
Often the verandah is at the upper floor, with the ground
floor being used for storage. (Fig. C.17)

New houses in the coastal areas most commonly adopt the
'L* shape plan, and this is becoming the general region-
al pattern. Local variation and Tocal response to clim-
ate is much less apparent in the more recent buildings.

AHALYSIS AND CONCLUSION

The development and pattern of rural building in the
Caspian Region debended largely upon house occupiers
building and maintaining their own houses. This was
an understood and accepted pattern. The time involved
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Fig C13 BASIC GENERATIVE HOUSE FORM
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was not considered time wasted. A noticeable change oc-
curs when, through alteration to the 1ife style and econ-
omy of the family, time is valued in terms of money.
People are less prepared to Spend time on the upkeep of
their buildings, but prefer to pay someone to do it for
them, or use materials which wi11'hopefu11y remove the
need for maintenance. Hence, there has been a growing
shift to the use of cement blocks, which are believed

to be long lasting and maintenance free. Unfortunately
the quality of the blocks produced is usually poor and
deteriorationis noticable. Roofing materials have shift-
ed from those locally available to a widespread use of
galvanised metal sheeting, which also performs less well
than is commonly believed. The overall quality of build-
ing is deteriorating. The locally available materials
are ideally suited to the local conditions, but they do
frequently have problems. Thatch roofing, whilst being
cheap and thermally excellent, deteriorates and requires
replacement. This can be Targely overcome by using
simple preservatives. Various methods have been suggest-
ed. The tile industry, in the Astara and Behshahr areas,
could be made more viable than it js already. Much of
this can be ‘achieved through improving the production

and transportation systems.

The walling materials, especially the timber frame walls,
are still popular because they are cheap, and last for
many years. Given the high incidence of earthquakes, the
use of timber should be encouraged. Overall, the use of
timber has been restricted because of forestry control.
Careful use of the forestry resources should be encour-
aged, but equally, selective use and replacement of trees
will do more to ensure the continued existance of wood-
land in the area. Replanting is essential. The controls
have not reduced the cutting of trees - it has continued
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in a less noticeable form. Predominantly it is small
timber that is taken whilst mature trees are left. This
will only become noticeable in years to come when new
growth is Tless. ’

Especially in the coastal areas, materials and design of
houses which do not allow for air movement to combat the
heat and humidity of the summer will provide inferior
housing which will then need the additional expense of

mechanical cooling.

A Careful use of the resources of the Caspian Region would
enable the majority of the building needs to be met with
local materials and skills, providing income and empioy-
ment to a region, that, as with much of Iran, is becom-
ing increasingly dependant upon the urban centres.

The trend has been towards increasing migration from the
rural areas to the towns and from the Caspian to the '
larger industrial centres south of the Alborz mountains.
In consequence, less money circulates within the local
economy; skills are forgotten and the level of regional
self sufficiency drops.

The condition and changes in the built environment are

a reflection on the changing pattern in agriculture and
production. It is in the advantage of the area to stim-
ulate the use of its potential.

END




Training workshop for Tocal builders and artisans.

Builders training workshop in Yazd, Iran.

This case study records the aims, process and content
of a builders training programme held in Yazd, Central
Iran, in 1977. Whilst some of the subjects covered

in the workshop were specifically related to the region
from which the builders came, the overall approach and
methodology is applicable to other places.

The workshop outlined the problems and potentials for
development of a specific region, and then dealt with
the different elements and processes involved in build-
ing construction in the area. At each stage a variety .
of solutions were discussed and the most suitable adopt-
ed for prac%icé] development, firstly in the workshop
yard, and then in practical building projects within

the Development programme which sponsored the workshop.

During the period of the workshop, all the participants
were involved in experiments to develop solutions to
building problems in the area.

Through the training programme, the builders Tearnt
that the majority of the local building needs could be
met by the use of the local resources and their own
skills, and that by co-operating with each other they
could continue to resolve new problems that might arise
in the building needs of the area.




2. Training workshop for local builders in Iran
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John Norton
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DEVELOPMENT WORKSHOP

The Development YWorkshop is a team of architects, planners
and researchers from a number of countries who work coll-
ectively on the development of indigenous building and plan-
ning methods in the Third World. Projects have been under-
taken in African, Middle Eastern and Asian countries. Mem-
bers of the Workshop believe that appropridte solutions to
human settlement problems can be developed from indigenous
methods which have evolved from and remain in the hands of
Third World communities. The Workshop works in the %ie1d
of rural and urban human settlements. The development of
sma1l scale construction industries, technical training and
local participetion are integral to the Workshon's approach.

John Norton is a founder member of Development Workshop.




the largely nomadic background of the people, who, un-
like much of the rest of Iran, did not have a long and
rich tradition of building to develop from.

In general, the 'builders' suffered from a combination
of difficultiesy lack of experience, skill and pride in
their work.

At the time that the Builders training workshop was
organised, some participants had been working in agri-
culture less than a year before. One had been and per-
iodiﬁa]]y continued as, the assistant cook in the S.I.D.P.
canteen.

A1l the participants had one thing in common; the desire
to learn and improve their buildings skills. Lack of
pride in their work was primarily an expression of the
low standard that had been accepted in the past. There
had been very little exposure to work of good quality.

The building season in the Selseleh Region is between

April and November. Buildings must be weatherproof by

the time that the main rainy season begins. Interior

work can carry on for a while, but by the end of December
the weather becomes so cold that materials freeze and

much of the work is slow and unproductive. Any training
programme that was not to interruot the scheduled build-
ing programme had to take place between December and April,
when the participants could be involved entirely in train-
ing.

The first obstacle to be overcome was the location for
the training workshop. The training required outdoor
space that could be used for practical work and experi-
mentation. Selseleh was unsuitable because of the winter
climate.




TRAINING WORKSHOP FOR LOCAL BUILDERS AND ARTISANS.
BUILDERS WORKSHOP IN YAZD, CENTRAL IRAN
Introduction

The main basis of the approéch taken by the Selseleh
Integrated Development Project was aimed towards improv-
ing the living conditions within the region through act-
jve participation of the community and by the use of
local resources.

The four major activities of the S.1.D.P. lay in the
fields of education, health, agriculture and physical
services. These four activities were introduced through
education, so that, while the immediate needs of the
four aspects were being met, the Tocal population were
at the same time being trained to provide these things
for themselves, and to eventually cease relying so
heavily upon others to help them.

At the start of the S.I.D.P. work, 90 volunteers from the
region were chosen and given a broad training in agri=
culture, health and education (initially primary and 1it-
eraty education). After the basic training period these
people were sent back to their villages where they could
work with the local people to improve conditions in the
area.

Because of the pressing needs for new facilities in the
area, even though there was an extreme shortage of even

- relatively skilled builders, it was not possible to begin
with a comprehensive builders training programme before
starting on practical building work. Training had to.

. take place whilst building was going on. Because of the
impossibility of supervising every building site constant-
ly, a number of bad building practices were incorporated
into the earlier buildings. This was understandable given
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TRAINING WORKSHOP FOR BUILDERS
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THE SELSELEH INTEGRATED DEVELOPMENT PROJECT (S.I.D.P.)

The S.I.D.P. was set up as an experimental project to in-
vestigate and apply a policy of rural development based
upon a concept of 'endogenous' or internalised development.
This aimed for the improvement of living conditions with-
in the project area through active participation of the
community and by the use of local resources. The S.I1.D.P.
worked on the development of Health, agriculture and ed-
ucation and building, as well as the infra structure and
creation of new job opportunities.

An essential part of the programme was the training of

90 'Front line Workers' in the fields of health, agricul-
ture and education. Specific training was also conducted
for other activities in the area. The trainees later took
on the task of assisting the villagers in meeting their
basic health, education, agricu]ture”and building needs.
The S.1.D.P. was based in 400 km? of the Selseleh Region
of Luristan, western Iran. This is a high basin ringed

by the Zagros Mountains.

The Development Workshop were the Architects and Planners
for the S.I.D.P. from 1975-78.




Yazd, in the centre of Iran was chosen becuase of

a) the climate was drier and milder.

b) the two master masons who had been primarily involved
in the vault and dome programme came from Yazd and
could provide the temporary accomodation and land
needed, as well as knowing where to get materials and
supplies from.

c) Yazd itself lies at the heart of an area with an ex-
tremely rich and well developed building tradition,
and it was hoped that the exposure to a high quality
workmanship would have a beneficial effect upon the
pérticipants of the training workshop. They would
also be able to see, albeit in a different context,
to what extent local resources can be used to meet
all the building needs of an area. (Fig. 1)

A further incentive in moving the builders out of their
own region was to bring them together as a more cohesive
group, who would in future be able to undertake building
projects as a co-operative of builders.

The workshop programme was paid for by the S.I.D.P., who
also contributed a basic maintenance wage for the builders
taking part.

In all, 14 trainee builders from Selseleh, two master
masons from Yazd, and the four members of the Architect-
ural and Planning group of the S.I.D.P. (Development
Workshop) took part in the programme. The duration of
the workshop was from January through to March 1977.

Accomodation and discussion space was provided in a house
in Yazd, with a 1afge courtyard where practical work, ex-
periments and outdoor discussion took place. (Fig. 2)
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There were two closely inter-related aims in the work-
shop; firstly to develop indigenous building methods
through the pooled knowledge of the participants; and
secondly to train the village builders in practical and
organisational skills so that they were equipped to meet
most rural shelter needs without dependance on city bas-
ed contractors, engineers and building materials.

The workshop was not, however,a conventional teaching
nrocess. FEach aspect of the programme was based upon

the sharing of experience amongst all the participants.
This experience was discussed and the best solutions to
meet the needs and potentials of the Selseleh area were
collectively dicided upon. Each solution was tested and
developed through practical work in the courtyard. It
was stressed from the beginning that, whilst some of the
participants had greater knowledge than others, each
person had something valuable to contribute. 1In practice,
as many valuable suggestions came from people who had no
specialised background in building as came from those

who had been trained, i.e. the master masons and the mem-
bers of the Development Workshop.

The builders from Selseleh had an invaluable understanding
of what could or could not be done in their own region.
Without this, some ideas could have been developed with-
out being entirely suited to the local conditions.

MethodoTlogy

The methodology adopted for the workshop was: learning
through discussion, through practice and through experi-
mentation. As an additional part of the workshop; basic
literacy classes were conducted in the evenings, since
the majority of the builders were illiterate. These 1it-
eracy classes were directly related to the subjects being




dealt with in the workshop, and consequently took on a
greater degree of relevance to the day to day life than
was normal. Certain aspects of the workshop programme
clearly demonstrated the need to be literate, most part-
jcularly the ability to read architectural drawings and
understand their basic requirements; and to be able to
organise the building process - ordering of materials,
accounting etc. These skills were important if the
builders were to take on Government contracts in Selseleh.

The Workshop

Before any practical discussion was to begin dealing
with building in particular, it was important to establ-
ish an understanding of what sort of approach should and
could be taken in the development of the Selseleh Region.

The builders were asked to identify the negative and
positive aspects of the Selseleh area. Having listed the
resources/potentials and shortages/problenis in the area,
they were then asked to see to what extent the resources
could be used to overcome the problems in the area. Be-
cause of their background, many of the ideas related to
the agricultural and animal husbandry. Through the dis-
cussion a strategy for the practical development of the
Selseleh Region was developed which included ways of in-
creasing employment, through the establishment of work-
shops, for metal, handicrafts, woodworking etc., and kilns,
for producing bricks, chalk and lime, all of which were
locally available. They also identified certain essent-
ial facilities which could and should be provided - new
roads, public buildings, work places etc., and the extent
to which the people of the area could do this themselves
and what role or assistance the Government needed to
provide to supplement their own potential.  One of the
major difficulties was the shortage of capital required




in establishing many of the things required in the region,
and this was seen as a major area of needed assistance.
However they felt that by stimulating the local economy,
they would be increasingly capable of improvina conditions
in the region without assistance. The builders suggested
that the poor quality of the built environment in the

area was mainly a reflection of the economic poverty of
the area, and illustrated this by saying that if there

Was more money in circulation, more people would be able
to afford better materials, and to improve the use of »

existing materials.

More detailed discussion dealt with the provision of
public facilities, looking particularly at the role of

the Government and its relationship with the village
comurity . The builders felt that the best results oc-
curred when village financed and participated in the pro-
cess, but that this was seldom possible because so little
money was available. On the other hand, when the Govern-
ment provided a bui]ding,'its design and operation seldom
met the specific requirements of the village and its en-
vironment, and the people tended to neglect the building
after completion. The suggested solution was through
participation of the people and the help of the Government,
where the future users would be involved from the begin-
ning, from decision making through to use and maintenance,
and could harmonise the building to their needs.

For such a strategy to work, it was essential that the
builders could read and interpret architectural drawings,
so that they could take on Government work in the area
and produce simple plans for the Tocal bui]dings.'

Drawing design and building methods
The discussion on drawing, design and building methods
was introduced by asking the builders to draw their own




homes. Whilst these initial drawings were in many cases
not very clear, they provided the basis for discussion

of buildings with which they were already familiar. With
these buildings, basic principles of design and construc-
tion were illustrated; for example, the positioning of
windows in relationship to the building's orientation.
A—s%ereo%yped~cardboard[rgégWZﬁggvﬁgdgfmﬁith which the
different views of the standard house in Luristan could
be seen in terms of plans, sections and elevations, by

removing parts of the building. (Fig. 3)

cut for
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Cr > Lot L]
cut for plan %H

Fig 3 CUTS ON MODEL

Through this the builders quickly developed a basic ab-

~ ility to produce more accurate drawings. Methods of '
dimensioning their drawings and using scales, i.e. 1:100,

1:50 were introduced. ' :
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digging trial holes to find out what the ground was
1ike, the height the water table, etc.

A1l of these could influence the location of the building
and the type of foundation used.

Later on in the programme simple methods were demonstrated
for analysing soil types. At this stage the behaviour
of different soil types was explained.

Foundations

The Function of foundations was discussed, and the build-
ers described the method they knew. It was pointed out
that many buildings in the area did not have proper foun-
dations, and that where used, the method of building the
foundations was often poor. The discussion stressed the
importance of having properly built foundations since -
the whole weight of the building rested on them.

Practical demonstration focussed upon two foundation

types suitable for small buildings of less than 2 storeys,
one for firm and stable ground and the other for unstable
ground.

In Selseleh, the accepted materials for foundations were
1ime and earth for the mortar (Shefte), and stone. The
lime used in the mortar was not always slaked before mix-
ing, which resulted in cracking when the lime came in
contact with humidity -in the soil. It was stressed that
lime should always be soaked in water before use.

. Stones were usually thrown into the foundation, with no
attention paid to laying them properly. This too result-
ed in weak foundations. The correct laying of stones

was demonstrated and practiced.




5.4

Walls

The builders were asked to describe the various functions

of walls in a building. Their answers were comprehensive

and included the following requirements:

to be able to support own weight, roof load and snow.
to provide shelter from undesirable climatic effects
i.e. rain, snow, sun in summer.

to provide secufity

to make a boundary for the family

to keep moise out

to have stability against earthquake, flooding and
other accidents.

to be fire resistant.

Ways of meeting these requirements were discussed and

the various wall types used in Selseleh were considered,

both in terms of how they performed and how they could

be improved.
a) Packed Earth walls (Chineh). The simplest and cheap-

est of the walling types used mud and straw, placed
in Tumps on the wall so that the wall is built up in
50 cm layers. The strength of these walls was low
and two suggestions were made 1) that a ram and form-
work could be used so that the mud would be compacted
and have a greater load bearing capacity. 2) That im-
proved water resistant renders should be used to stop
surface deterioration.

Both these suggestions were developed upon through
practical test walls.

There was a general concensus of opinion that these
walls were not very strong and that where possib1e
alternative wall building systems should be used.

They were regarded as -being satisfactory for building
perimeter walls to courtyards. (This was probably the
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5 TECHNICAL AND PRACTICAL CONTENT OF THE 'WORKSHOP'

5.1 Overall approach
The various elements of the building were dealt with from
the ground upwards. At each stage the basic requirement
was discussed, including the principles involved, and from
this analysis, a variety of solutions were investigated.
Those that seemed suitable for the Selseleh Region were
practiced on in the yard, with demonstrations of the
correct or best method.

The detailed programme of the workshop was along the fol-

10w{ng Tines: Each new subject was introduced and its

function explained. The builders were asked to describe

the methods that they were acquainted with. Members of

D.W. or others with specialised knowledge, added informa-

tion where necessary which was also analysed. The mostAlternatiing

x\ut% g cedd ORI L L8 e Tyt
s tibredhethods were se]ected;and the group moved to the

mgéd;re

L ptol {0

e T Ay ek reemet &
£,
practice yard where the ideas cou %“b de nsirat
experwence gained 1n/how each stage of the building should -
be done.) l%ﬁc‘\wrtﬁeweg 2 Fea

In addition to basic building techniques, certain spec-
jalised subjects were dealt with, In this case, because
Luristan has ‘a high incidence of earthquakes, special
attention was paid to the introduction of earthquake re-
sistant features in building and the principles explained.

5.2 Site evaluation

It was explained that before positioning.the building,

one should find out whether there were any features in

the site which might affect the type of structure or the
future performance of the building. These could be simply
investigated by obéervation, to note evidence of flooding,
marshy ground, rubbish tips, the proximity of trees etc.;
and by physical investigations, which basically meant
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most widely used method of wall construction in the
Selseleh plain.)

The builders remarked that in building these walls it
was essential to remove all rubbish, plastic, cloth
and organic material which, if left in would weaken the
wall. This applied equally to other walling systems
using earth.

b) Mud brick walls. It was agreed that these were better
than the packed earth walls. They have greater com-
pressive strength, but, the bricks used in Selseleh

" were not well made and were easily damaged by rain,
snow and impact. The mud bricks made in Yazd were of
greatly superior quality, at times achieving strengths
which nearly equalled that of fired brick. By com-
paring the process in Selseleh with that of Yazd, a
set of basic guidlines were established.

1) Ground soil, particularly that which has been
used for agriculture, has organic matter in it,
and should not be used.

2) The earth must contain no rubbish.

3) Earth must be soaked so that all lumps are
dissolved.

4) Clay will crack during and after drying.

There must be at Teast 30% sand in the mix. *

5) Straw can be added to reduce cracking if there
is a shortage of sand.

6) The mud for brick making must be thoroughly
mixed before use.

7) Mud brick should not be used before it has
dried properly. Where the clay content is
high, the bricks must be dried in the shade
gradually, and it will take Tonger.

* Different ratios of clay and sand will produce bricks
with different properties which can be used advant-
ageously i.e. More sand gives greater resistance to
water damage, whilst more clay produces a stronger brick
in compression.
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These guidelines suggested that there was a great deal
more skill involved in making the bricks than had nor-
mally been applied in Selseleh.

The way that bricks were laid in the wall could also be
improved. There was very little bonding between the
front and the back of the wall, and between each layer
of bricks. In the event of movement, i.e. during an
earthquake, the wall could easily crack. Exercises were
conducted to ensure that everyone knew how to lay bricks
properly.

A common habit in Selseleh was to build a wall which

was part mud brick, on the inside, but faced on the out-
side, with fired'brick, to provide protection against
rain and to improve the appearance of the building.

This method was extremely popular since the finished
effect of fired bricks was achieved at a fraction of the
cost. It highlighted a major problem which had to be
explained and demonstrated. Mud bricks can only be

laid with mud mortar: conversly, fired bricks cannot be
laid with mud mortar as there is no adhesion. It is
extremely difficult to tie these two materials together,
and the 1ikelihood is that the fired brick facing will
peel off and collapse.

A variety of experimental walls were built, using differ-
ent ways of bonding the fired brick into the mud brick.
For each wall, the footings were dug out and flooded so
that the wall collapsed to one side, in the process ac-
centuation the behaviour of the two incompatible materials.
" Fired brick walls. UYhilst fired bricks have greater
strenth than mud brick, it was pointed out that the
mortar that is used to lay the bricks, and the way
in which each brick is laid can make a great differ-
~ence in the quality of the finished product.




15

Common faults in bricklaying were identified and,
after discussing the reasons why, the correct method
was demonstrated and practiced upon.

These faults included: 1) Using incorrect mortars,
Various mortars were experimented with. To achieve

a balance between cost and efficiency, a Time/Sand
mortar was agreed upon as being satisfactory for most
situations in Selseleh.

2) Bricks should be dipped in water before laying

to improve adhesion.

 3) Bricks were usually laid with no mortar between

vertical joints. This practice lead to weak walls
and was to be avoided.

4) The pattern that bricks were laid in seldom in-
corporated any proper bonding, either through the |
brick from one face to the other, or between one
horizontal course and the one below it. The prac-
tice of filling in the middle of walls with broken
bricks in order to save money was discouraged. The
participants, of the workshop practiced on various
types of bonding patterns.

5) Because it was easier, a common practice was to
build up walls at either end, and then fill in the
wall between afterwards. This produced weak corners
which fail in earthquakes, and the builders were en-
couraged to compiete one course at a time.

Some of the builders knew how bricks should be laid,

.. ’but had seldom bothered. It was stressed that, by

taking care and attention at each stage of the build-
ing, the finished product would be of better and :
stronger quality.

Stone walls. Many houses in Selseleh had stone walls
but these were usually of the "rubble stone' type,
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held together with mud mortar. Yhere cement or lime
based mortars were used, the quantity of martar was
often greater than stone, producing extremely expen-
sive walls. A skilled stone mason from the mountains
south of Yazd was invited to come and talk about and
demonstrate how stones should be used in wall build-
ing.

By first observing then particinating, the builders
could compare how they had been using stone with the’
way that was being demonstrated.

As in fired brick walls it was important with stone
that the individual units should be lajid so that there
was proper bonding in the wall. There should be a
stone laid through the wall to at least 2 of its width
every 1.5 metres. Larger stones should also be used
round doors and windows and at all corners. Most

of thie builders had been accustomed to using stones
unselectively. The stone mason showed them how to
select a stone and position it so that it fitted as
closely as possible-into its position. In this way
much less mortar was required and money would be saved.

In the period that followed the training workshop, one
of the most noticeable improvements was in the quality
of the stone wall building.

5.5 Renders
Because many of the walls used in Selseleh had poor re-
sistance to rain, a number of experiments were carried
out on different and improved types of rendering mi x-
tures. By comparihg these with the mixtures normally
used, the builders selected several that they felt were
applicable and could be easily used.
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described the local method: placing poplar tree
(Tabrizi) beams, usually three per metre, over which
boards were laid. On top of the boards, cardboard
was used to seal any gaps in the boards. This was
covered by 15 cms.of compacted earth. Where money
permitted, covering layers of cement, hessian and
bitumen were used to provide a proper waterproof fin-
ish. The depth of compacted earth, which in the vil-
ages provided the waterproof layer, was not reduced
when cement and bitumen were added on top.

The weight of such roofs was considerable. Sugges-
fions were made to reduce the number of expensive
large timber beams, and to use instead fewer main
beams supporting smaller, and considerably cheaper,
subsidiary beams. (Fig.4 )

Two experimental roofs were built to develop and show
this idea in practice. Wall plates were also used

to tie the beams together and fix them to the walls.
This was important in an area subject to earthquakes,
since failure of buildings often occurred when the
roof fell off the walls. (Fig.4)

Whilst the Selseleh region received considerable rain
and snow fall during the winter, roofs were seldom laid
with any slope. Drainage off the roof relied on piling
up the earth on the roof at one end, which increased
the weight and was not very effective. This could be
simply resolved by laying the beams at a gentle slope,
hence reducing the amount of earth needed and the con-
sequent weight.:

Vaulted Roofs. The Iranian system of vault building
with fired brick, mud brick or stone needs to use no
shuttering during the construction process, avoiding

a wasteful use of material.
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DEVELOPMENT WORKSHOP

The Development YWorkshop is a team of architects, planners
and researchers from a number of countries who work coll-
ectively on the development of indigenous building and plan-
ning methods in the Third World. Projects have been under-
faken in African,1 Middle Eastern and Asian countries. Mem-
bers of the Workshop believe that appropriate solutions to
human settlement probiems can be developed from indigenous
methods which have evolved from and remain in the hands of
Third World communities. The Workshop works in the field
of rural and urban human settlements. The development of
small scale construction industries, technical training and
local participation are integral to the Workshop's approach.

John Norton is a founder member of Development Workshop.
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5.9 Conclusion and Continuation
The workshop was not seen as a finite process, but in-
stead the beginning and establishment of an educational
methodology which the builders could use to further dev-
elop themselves and their indigenous methods. This was
based upon identification and problem solving, and by
sharing each others knowledge. The process of discus-
sion, practice and experimentation was carried over into
the ordinary building work in the Selseleh Region.

The range of subjects and skills introduced in the work-
shob was broadened in the practical work that followed.

Because cf the builders' improved capability, it was
possible to devolve to them a large amount of the res-
ponsibi]ify for the building requirements in the Selseleh
Region. With this responsibility came the need to find
more people to assist them in meeting the building needs
of the area. Just over a year after the initial Builders
Workshop programme, the original builders organised a
second workshop to go over what they had learnt and to
pass on the knowledge to a new group of trainee builders.

END
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Because this type of roofing was particularly applic-
able to public bath and high fire risk building in
Selseleh, but was no longer a local skill, the Yazd
mas ter masons, who were skilled in this technology,
were asked to explain and teach the method of vault
building. In discussion, the various spans and rele-
vant wall thicknesses required to support vaults were
explained, as well as the basic principles. Practice(Fig 5)
was initially on small 1 metre vaults, from which the
builders progressed to 3 metre spans. Visits were
also made to various domestic and public buildings in
?azd, where vaults and domes are the most common roof-
ing method. The builders could see a wide variety of
spaces covered simply and efficiently. They request-
ed that some of the more complicated vault systems
should also be demonstrated, to allow them to compare
these with the method they had learnt.

5.8 Towards the end of the workshop programme a series of
discussions were held on various subjects related to
Selseleh and to the organisational skills that the build-
ers would need when operating independantly in the fut-
ure. The effects of earthquakes on building were outlin-
ed, and followed by ways in which the building could be
made to withstand them. Many of the principles out-
1ined during the workshop were involved in this: bonding
in walls, positioning of openings, roof construction, but
overall emphasis was put on always building with care and
precision.

Discussion also covered the organisation of the workforce
on the building site, ordering and estimating for’mater-
ials and equipmenﬂ, and costing and keeping records.
These were all skills which would be developed further
after returning to Selseleh to build.
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Stimulation and improvement or establishment of locally

based materials or elements production.

Iran: Luristan, Caspian.

The first case study, in Luristan, deals with the setting
up of the kilns in the area, and with making use of Jlocal
skills and resources to meet local needs. The emphasis
is on providing job opportunities to supplement the ex-
isting agricultural economic base, as well as supporting
the Tocal building industry, and is seen as an essential
part of the development of the region which was suffering
from seasonal migration to the towns for work. The case
study points out that the success of these industries
depends primarily upon the acceptance and involvement

of the local community, and that it is insufficient to
set up production units without ensuring the participa-
tion of the people who are to operate it in the future.

The case study in the Caspian Region looks at the ex-
isting tile production industry, which is facing increas-
ing competition from new materials, with consequent
threat to jobs in the area. In this case the approach

is to reorganise the processes involved in tile produc-
tion, so that the production becomes more efficient and
profitable. At the same time the essentially Tabour
intensive nature of the production units is maintained

to ensure that local employment opportunities are not
lost. '
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Renders using bitumen and emulsifiers were the most ac-
ceptable, since the raw materials were readily available

and both easy to mix and apply.

As an essential part of these experiments and the selec-
tion of the right materials for mud brick amking, simple
methods of soil testing were introduced. By placing a
sample of the soil in a bottle or jar, adding water and
then allowing the contents to settle, one could get a
good indication of the type of soil, how much sand and
how much fine silt or clay it contained. Having explain-
ed the proportions of sand to clay that were desirable
for brick making, from this test the builders could de=
cide whether the proportions needed to be altered.

Openings.

Discussion first of all dealt with the position of open-
ings in a building, in relation to climate and earthquakes,
and their function and then the methods for making lintels.
These included timber and steel lintels; it was stressed
that the material spanning an opening should extend well
into the walls on either side. Various typneszof arched’
Tintels were investigated, ranging from almost flat arch:
es to semicircular, and different types of arch were

built. One of the builders suggested a combination of
wood and bricks which was also built producing an almost
flat lintel. Practice also included making formwork with
chalk for use in arch construction.

Roofs

Because the programme was geared towards the needs of

the Selseleh Region, two types of roofing were discussed

and developed upon.

a) Flat timber roofs. This was the standard roof of -the
region, used in nearly all building. The builders
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THE SELSELEH INTEGRATED DEVELOPMENT PROJECT (S.I.D.P.)

The S.1.D.P. was set up as an experimental project to in-
vestigate and apply a policy of rural development based
upon a concept of 'endogenous' or internalised development.
This aimed for the improvement of living conditions with-
in 'the project area through active participation of the
community and by the use of local resources. The S.I.D.P.
worked on the development of Health, agriculture and ed-
ucation and building, as well as the infra structure and
creation of new job opportunities.

An essential part of the programme was the training of

90 'Front line Workers' in the fields of health, agricul--
ture and education. Specific training was also conducted
for other activities in the area. The trainees later took
on the task of assisting the villagers in meeting their
basic health, education, agriculture and building needs.
The S.I.D.P. was based in 400 km? of the Selseleh Region
of Luristan, western Iran. This is a high basin ringed

by the Zagros Mountains.

The Development YWorkshop were the Architects and Planners
for the S.I.D.P. from 1975-78.
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fill a reservoir on the site. Later, because of agricul-
tural demand, this water supply became too unreliable and
it was necessary to dig a well. It would have been better
to do this at the beginning.

Two updraught kilns were built, using the traditional
design of the area (Fig. A.3), using ¢i1 for fuel, which
was cheap (subsidised in Iran) and easy to obtain. The
usual method of firing kilns in the general area is to
have a small reservoir - 200 Titres - from which a pipe
supplies a drip feed into the firing chamber. This is
difficult to regulate and inefficient. As the oil level
drops, so the frequency of drips also decreases. 0il
falls onto the floor of the firing chamber where it burns.
In the new kilns a large fuel reservoir was built, pro-
viding enough head to introduce fuel into the firing
chamber under pressure. ﬂhis results in a finer dist-
ribution of fuel and more efficient combustion. The
constant pressure from the reservoir makes the system
easier to regulate and control.

Severdl problems hampered the smooth operation of these
two kilns. Whilst the villagers had been enthusiastic
about acquiring a source of income as an alternative or
supplement to the local agricultural and animal husband-
ry potential, in practice they were nervous of committing
themselves to the new kilns. Each time that temporary
work was required, all the labour would disappear from
the kiln, since they feared that they would not be em-
ployed in the fields again if they failed to turn up, and
equally believed that, after the S.I.D.P. contribution
and control was removed, the kiln would not supbort them
financially, and there would be nothing else to turn to.
This situation was unfortunately encouraged by one of the
landlords in the village, who feared that his cheap supply
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in an unprocessed state; mud, timbef,'sand and some stone;
and materials brought in from outside, most of which had
been through some form of processing before arriving in
the area; these included fired bricks, 1lime, cement,
steel and some timber (particularly sawn timber.) Some
of these materials had to be transported by truck for
considerable distances and over extremely poor roads.

The extra cost of transport was extremely high, and in
the case of fired bricks which were normally brought from
Malayer (see Map Fig. A.1), a distance of 200 kms, the
transport cost was 100% extra on the cost of the bricks.
Adaitiona11y, difficult road conditions, often in poor
weather, made these deliveries unreliable. Nationally
there were shortages of certain materials at various
times (e.g. bricks or cement) which further hampered the
possibilities of completing buildings during the dry per-
iod of the year when most building took place (May to Oc-
tober).

Within the Selseleh Region there were a number of natural
resources, and the potential for producing more, for ex-
ample by re-aforestation. The natural resources included
limestone, clayey soils, sand, plentiful supplies of water
and scattered deposits of chalk. These materials formed
the basis for providing a range of local building mater-
jals at low cost and that could be easily used by the
Tocal population.

Planning and village organisation

The first steps to be taken in setting up new or improv-
ed production industries were to find out what materials
were available and what skills also available for the
various processeé that these materials required, and fin-
ally to find the best sites for setting up these indust-
ries. This depended upon the exact locality of raw mat-




erials, ease of access for collection and deliveries and
the availability of people ready to participate in the
new activity.

The still predominantly feudal structure of many of the
villages in the area made the proper organisation of lab-
our and management essential since the intention was to
set up a system that would be devoived to the total con-
trol of the community after the initial setting up period
by the S.I.D.P. This was closely Tinked to the other
activities of the S.I.D.P. The trainee health, agricult-
ure and education team, who were initially paid for by
the S.I.D.P., would in future by paid for by the commun-
ity that they served.

SERAB SHEIKH ALI
The relationship developed for the village of Serab Sheik
Ali (Fig. A.2) illsutrates the broad principle.

In the village the three front 1ine workers who had been

trained by the S.I.D.P. were based in a collective build-
ing, providing a small clinic, teaching space and storage
for agricultural items, such as seeds. Adjacent to this

was a small experimental agricultural plot. The task of

the front line workers in addition to their basic train-

ed skills, i.e. health work, was to stimulate and assist

local productive activities such as weaving, and to help

in the establishment of public services in the village.

A brick kiln was also set up outside the village by the
S.I.D.P. The kiln provided work for labourers in the
village who owned no land and/or were working seasonally.
The front line workers had organisational and financial
responsibility for the kiln, whilst they were not actual-
ly in charge of its practical running. Profit from the
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kiln pays for the font Tine workers, who are now in
effect supported by the efforts of the village, and any
extra profit is channelled into providing new required
facilities, hence providihg direct benefit to the whole
community .

Kilns

After discussion with local builders in the Selseleh
Region, it was decided that a selection of kilns should
be set up to produce fired bricks, 1ime and chalk for
building. One of the older builders had had some exper-
jence in operating a kiln in the past and there were re-
mains of kilns in the area, around Alashtar.

Because the smoke from the kiln would poTiute the air,
Tocating it near to Alashtar, the regional centre (Fig.A.2)
was decided against. In addition, Alashtar was also
attracting more investment and therefore more job opport-
unities, whilst in part the aim of the small scale in-
dustries programme was to provide better opportunities

in the villages.

Several sites were visited to find out their suitability
for setting up a kiln and to see whether the roads lead-
ing to them could be used by small Torries. Soil samples
were taken at each site and tested to see whether they
were suitable for brick making. After a basic selection,
second visits were made to chosen sites to discuss with
the Tocals the availability of water and who would be in-
terested in working at the kiln if it was set up.

Finally, for the first kiln, the village of Kamarsiah
(Fig. A.2) was chosen. Water to the kiln site was avail-
able in an open channel on a shared basis with the needs
of the agricultural land nearby. This water was used to
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A.2

STIMULATION AND IMPROVEMENT OR ESTABLISHMENT OF LOCALLY

BASED MATERIALS OR ELEMENTS PRODUCTION

SELSELEH, LURISTAN, IRAN

Introduction

As an inherent part of providing means to achieve appro-
priate building solutions:and methods where local build-
ers and the population in general have control over the
provision of the shelter needs, it is not sufficient to
simply ensure that there are people capable of meeting
these needs, and that they are conversant with a range
of different requirements and solutions. Trained build-
ers and artisans (see Builders Training Workshop Case
Study), must be backed up by a variety of production .
units providing those elements and items which are not
available in a natural state locally. This covers a wide
range of activities. The case study of this aspect of
the work carried out by the Selseleh Integrated Develop-
ment Project (S.I1.D.P.) in Luristan, Iran (see S.I.D.P.
introduction), is a useful example of some of the things
that can be done and some of the problems that one can
expect to face in their implementation.

One of the aims of the S.I.D.P. was to make as much use

as possible of the locally available resources, and at
the same time, create more and alternative job opport-
unities, thus strengthening the economic base of the
region. This approach covered agriculture and handi-
crafts as well as items more directly related to the local
building industry.

Existing supplies and resources.

At the time that the S.I.D.P. programme was set up, the

use of building materials fell into two basic categories:
materials immediately available in the region, used largely




Alashtar for the village public baths. A1l the work was
done in a metal working shop run by the S.I.D.P., using
local apprentices. Apart from the cheaper cost, the main
advantage over the old boilers was that in future any re-
pair and maintenance work could be done Tocally. This
same workshop also built a number of solar collectors,
developed for use heating water on the v111age public
baths.

In Alashtar there was also a small vocational workshop
equipped with carpentry machinery, but which had no
practical work to do. At the same time, wooden doors

and windows were brought from Khorramabad, the provincial
capital. It was logical to give this work to the school,
who were then able to get practica1 experience whilst the
»joinery needs in the SI1I.D.P. assisted buildings were met
Tocally. More elaborate work was undertaken as their
skill increased.

A.6 Conclusion
Although the potential resources existed, it was often
difficult to establish new industries where there had
been no background in this type of work. It required
considerable guidance and encouragement, after the ini-
tial setting up process, to déve1op the confidence need-
ed for successful future operation. In this respect
careful use of human resources was far more important
than the use of material resources. It would have been
insufficient to consider the programme purely in terms
of providing the capital and basic skills needed to start
up a production unit.

END
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of labour was being eroded.

Because the workers on the kiln were constantly changing,
it was difficult to develop a team who could operate re-
sponsibly and carefully. This resulted in poor quality
and productivity: the soil on the site was suitable for
fired brick production but occasionally contained small
lumps of 1ime which had to be removed. The pnrocess for
removing them was simple (by seiving and sedimentation
pits) but was often not performed rigorously. Batches

of bricks were produced with lime in them, and were
therefore unusable. Without improvement in the quality
of production, the kiln would in effect not pay for it-
self, and the fears of the villagers would be justified.
To avoid this and to allow confidence to develop that

the kiln was of value to the village, one of the kilns
was switched to lime production, using limestone from
adjacent hillsides. This was a very much easier process,
required much less skill and the product was auaranteed
to be saleable.

Problems varied between villages. The brick kiln set up
at Serab Sheikh Ali was more successful than Kamarsiah,
and was largely a reflection of the attitued held by the
people in the village towards a scheme of this sort.

Woodworking and metalworking

Public building in the Region generated new needs and
possible productive activities. Previously, the exist-
ing public baths in the area used boilers made elsewhere.
With the builiding of hew public baths the possibility
developed for making boilers in Alashtar, which would
save money and help the small metalworkers in the town.
Based on a prototype brought from Hamadan for the first
public bath, several hot water boilers were built in
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CASPIAN

Introduction

Small scale industries in the Caspian Region of Iran
(Location Fig. B.1) play an active part in the economy

of the region. Small workshops and kilns are scattered
throughout the area, processing timber into component
parts for buildings and producing tiles for roofing.

Brick kilns are less cormmon nowadays but have been re-
placed by the viable activity of producing cement blocks.
Nearly all these industries are catering for local demand,
and are extremely susceptible to changes in the local ec-
ondmy and building methods. 'These are an important factor
in understanding the condition of building material in-
dustries 1in the contemporary situation of the Caspian.

The traditional pattern of building in the Caspian Region
makes good use of materials which are available in the
immediate Tocality of the building. This means that there
are a very wide range of different building types and mat--
erials, and material production sites have consequently
catered for quite a small market area. Much of the local
building was done by owner-builders and village assistance.
Labout was usually paid for in kind, in terms of providing
meals during the building process and helping your neigh-
bour in turn when he required assistance. Two notable
changes have occured in recent years: people have chang-
ed over to the system of paying money for labour, with an
increased awareness of the amount of time involved in
building resulting from this, and two materials which are
widely regafded as being Tong lasting and relatively main-
tenance free, concrete block and galvanized sheet metal
imported from out;ide the region, have been introduced

into the area, and are generating a more unified style

of building throughout the region. O0f all the production
sites that are flourishing, small yards employing 2 or 3
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*1

%2

men to produce concrete blocks are the most common and
successful. The more traditional materials, such as
tiles for roofing, are often being spurned for the at-
tractiveness of the new materials which are often some-
what erroneously believed to be longer lasting and main-
tenance free.

During the summer and autumn of 1978 Development Workshop
conducted an extensive survey to ascertain what the con-
dition of the rural building industry was in the area,

what problems it faced and what could be done about it.
The'resu1ts of this survey, produced certain conclusions:*]
amongst which certain of them relate directly to the choice
of building material and the methods by which those mat-
erials are produced and used.

Roofing - Change and Effect

The cost of roofing with galvanised sheet metal was, in
1978, an average of 10% more than the cost of roofing a
similar space with 'Spanish' or 'Pan' tiles in the areas
within which these latter materials are produced. *2

The life span of the sheet metal was no greéter than the
tiles, and the maintenance requirements were in come cas-
es moré. The 'Pan' tiles produced in the Astara region
required practically no maintenance. Furthermore, people
living in houses roofed with sheet metal, whilst admitting
that the material had a prestige value, pointed out that
their roofs were poor insulators, transferring extremes
of temperature to the interior rendering-them unsuitable

Produced in full in: DARAIE. M.R; CAIN. A; NORTON. Js
AFSHAR. F; INDIGENOUS BUILDING OF THE CASPIAN REGI ON
Tehran, Iranian Institute for Peasant & Rural Studies
1979. Limited Edition. 457 pages. Text, illustrations.
See Appendix 1 for comparative costs of roofing materials
in Caspian Region.
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for food storage, a pooular practice in the houses with
tile or thatch roofs found in the area. They also com-
plained that the metal roofs were poor accoustically

and that during rain storms the noise on the roof was
considerable. Weighed against this were the attractions
of prestige and the relative simplicity of putting up
the sheet metal roof.

The conclusion drawn from this was that, albeit there
are advantages in using tiles or thatch, the sheet metal
roofs are gaining in popularity and use.

This has had the effect that tile kilns which previously
operated at a small profit, in losing custom, have ceas-
ed to be economical and have gone out of business 1n.a11
areas except for the kilns around Astara. In consequence,
job opportunities have been Tost, forcing people to mi-
grate to other areas, Jocal resources are not being used,
and valuable capital is being spent outside the region,
instead of stimulating and circulating within the local
econonyy .

Of the different tile producing areas, it was concluded
that for the Neka/Behshar area the market still existed
for tiles, if they could be produced at lower cost, and
that in the Astara area the tile industry, whilst still
being active, could greatly improve in terms of effic-
jency, and by lTowering the costs, could cater for a
wider market area. In both cases the existing processes
were not making full use of their potential.

‘Pan' Tile production. . Chubhar, Gilan (Astara Area).
The tile kilns in the Astara area produce a 'Pan' .type
tile, measuring 31 x 20 cms, with a shallow 'S' shaped
profile. (Fig. B.2) They provide a good coverage on
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the roof with a minimum amount of overlap between tiles.
Because this is a single lap tile, its weight is relativ-
ely less than the double Tap tiles used in the Neka/Behshar
area, and the roof structure required to hold it up is
less.

The existing process of making tiles in the Astara area
is highly labour intensive process. The kiln described
in this case study at Chubhar, employed 5 people. One
man ran a horse driven clay mixing mill, where clay, af-
ter soaking in water, is mixed until it has the right
consistency for moulding into tiles. Clay comes from
nearby. (Fig. B.3) This mixed clay is delivered to the
moulding and drying sheds. These sheds are low covered
structures which provide shelter from direct sunshine and
rain, but which allow air movement through the shed which
is important in the drying process of the formed tiles.
In the centre of the drying shed is a space set aside for
the moulding of the tiles. An assistant takes the clay
which has been brought from the mi1l and forms it into
Tumps, each Tump sufficient for one tile, and then rolils
it flat. The tilemaker cleans his shallow wooden mould
and sprinkles sand over it to prevent sticking. The

clay is pressed into the mould with a wooden roller, and
extra clay is trimmed off round the edges. The mould

and clay are turned over onto a suitably shaped platter,
which the assistant uses to carry the tile to the drying
racks. The drying sheds surveyed could hold more than
9,000 tiles. Drying takes 2 to 3 weeks. When the tiles
have dried to about 10% moisture content and are rigid
they are ready for firing. Loading the kiln takes one
day, firing another four, and a final day for unloading.
About 700 tiles are produced by a team each day. About
7,500 tiles can be fired in a week, In this kiln there
were two teams of men moulding tiles. -
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Tile moulding is contracted at a rate of 4,000 Rials (Iran)
(approx. US$ 60 at 1978 rate) per thousand to the master
who is responsible for the skilled work of actually mould-
ing the tile. He in turn pays a daily salary of 500 Rials
(approx. US$ 7 in 1978) to the worker operating the clay
mill and 600 Rials (US$ 8.5 in 1978) to his moulding as-
sistant.

The kiln is fired with wood and costs about 5,000 Rials
per firing (US$ 70 in 1978). (Fig. B.4) At the time of
the survey tiles were marketed at a cost of 9,000 Rials
(US$ 130 in 1978) per 1,000 tiles. Rapidly increasing
labour costs have raised tile prices in the previous 3
years from 3,000 Rials per 1,000 (US$ 40) but the tile
is still competitive with other roofing materials and is
favoured in the area.

Tiles are only produced over a 6 month period (Summer).
In winter the atmosphere is too damp and tiles will not
dry enough to be ready for firing.

Improvements

It was possible to propose various improvements to the
production in the area. However, it was essential that,
whilst efficiency needed to belimproved if the tiles were
to remain competitively priced, any alteration tothe pres-
ent system had to be at minimum cost and without removing
employment generating component in the industry. The kilns
in the area were all labour intensive and labour was a
significant item in the running costs of the kilns.

The capital costs involved in introducing mechanisation
into the process were regarded to be toohigh for the small
production yards in the Caspian, although mechanical. mould-
ing and mixing would have greatly increased the output.
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There would also be a degree of centralisation into
larger production units, which would in the long run =
cease to be an important source of rural employment.

Rationalization of the tile making process was regarded
as being the best approach, without destroying the em-
ployment generating potential.

It can be seen from the plan of the Chubhar kiln (Fig. B.5)
that the positioning of elements; work areas, drying racks,
and kiln; are in a random fashion. A great deal of time
and labour is spent transporting clay to the work area,

and the tile to the drying racks and then to the kiln.
Additionally, because the firing process requires! several
days for unloading and cooling, tiles cannot be fired con-
tinuously. Also, because of the intermittant nature of

the firing process, requiring periodic Tabour inputs,
there is little specialisation of the production activit-
jes. (Fig B.6) It was proposed that the production meth-
od could be rationalized by improved site organisation

and better management of Tlabour.

Fig. B.7 shows the proposed layout for ‘an upgraded tile
production site in the Chubhar area. Two kilns, fired
alternatively, are used, so that tiles are being constant-
ly burned. Elements such as the clay mi1l and dry%ng
racks are positioned so as to cut down transportation
distances. The same production method as already exists
in retained, being directly related to employment. How-
ever, a high degree of specialization means that the tile-
moulder or his assistant need not leave their work per-
jodically to help load or unload the kiln. A new spec-
ialised role of kiln keeper is created; he has the skil-
led task of supervising the laying of the kiln and main-
taining the firing temperatures. He has an assistant




Fig Bb "

(w]
_ 1

Tile Production Unit cater Tri‘;“"ﬁ_‘“
Chubhar , Gilan . resevoir :t L]l% LJ'%
LT (T B
osmw A i
orouy | o2 = 5
‘ Lﬁr ngT H
iR r;fkﬁ

1
2}

#

—

L =
(I

. clay mill
.. ~horse driven

'l@“-ﬁ%ﬁlmiﬁfuv |

] Rm R ma et e




FigB®6

Traditiopnal Tile Froduction Svs

12

N
d‘
]

From

the Chubar Hiln

(CGutput 7,500 tiles per week).

o ™ .
< | o B ol BN sl W
A I T A 5! N I ol o~ .
e =N I o+ ©w |3 o} Pyl ] o | o Tl £
s (=} ol N0 ] = 4 < U QD 5] )
o, ko] w o = o T T v ol 1] ] =]
o o | T = > o o c| T 3 LHYoeA
~loislel = ¢l 3] o) o] o | o
Vo200 ORI = A G wnlwlo|e) =31 H in )
o8}
[ad]
Kiln Schedule O R AL IR e ul I | f ) ul =
Tile Meker 4 | f Moulding m f {Moulding mnsCo
Assistant 1 [ f |Stacking ul l | f |Stecking Ul 6cso
Tile Maker 2 .'lv'.»--l-"l.l-li.n-ulhlill) .-1500
Assistant 2 -{ 6C0
Mill Worker Milling—n-nn-aﬁb 500
Total Labour Cost  R700

Loading Kiln
Firing Kiln

Coolirg

Unlosding Kiln

Floulding Tile

Holiday




|
t

ectiona

ERARE S r.,\_\v\.;\ RIRBN b
1.,:JL{(/Ai)L!.\%.lz1\(:41.4/;..114 i 3 H
LN M H A R T q
Lﬁ11\7\x(171\.\\ tl\ﬁ( ~HAHH § LT 3
AENRENY YN SRERNEENREN LR e
ARANDARENARSRRRRSUNNIAAR iieMsimagaRgsuIN
N T e H A AT spmrannells 4
BRESNRNEE M AT g
- H lJ]Ql\JT&)x(JL(II.«J}):..\1\.‘ + i * JJH ...ﬂ
A SN REANNARRUNE il
I JT.... J‘Jw Y ’ - ~
ﬁ . _mv T i
H T : 1a - .
} ArtHh yﬂ HH -1k it
H4 L HHTHIATH 37000 8 0 8 £ E gﬁ;‘.l;, ot
R i REE Mt
it T HEEE [k
! NHERE W e
H B ww_.uﬁuﬂr "
1 e { CEEA N
NS ! HRf- EfE =S
L g SR A G AR R 4 SR A A R E S i
- S3accesmaitE tan
3 1 ] 3
= FE-1-1~ P W o 3
< w_w TEEEI B £
I/ D AA - Ti171 \ U -
L] N H TR
o FECEEREREL B
__ i LR cC
n : H: = m
>— =K
\- / T K
s
)] e e H
P El B ES
O a0 HAEEEE o
— BesfEEsEEESEE
— ZHEEEE T
A ERm=Es 2 i isigaing
Manin bt BE 4 N AT
O _ ANsiassoads SEESEEE=TRtiE I
) T AR A= & Ag
_ RENEARENR S ERE S ANARAT N NS SN ¥ A LA
41 i e M it X7|JJ.\|1
-] [ -~ dlanghanl
O RyodAENRSAS AN AANARSERRS. g sis i ! Y
| 2y rHTTSERE . iokaskEn
o ASENIE SRR H -
: _ — w;,\.1]1Xr.])Lxr\llvl\T)4|xlle.r,)\1 . 7L1 HIRARRNRANR . m
a ] H ] i o
i . A T } i |
I 8 I ¥ TR "
D ! L Tm; .y.l‘ WTHIT I T U . ,_g_ ;
(] _ 8¢ HHHHH | ST » i Uil
! . 7zh .,..;ﬁ\x..};)\#ﬂ.‘.y. B Hie teritg? f Y _ A
) MeHg RN o -
> | HGu s R ] ] st
@) | | aihimpail i
7 LE it H [ T

FigB?7
7500 THe#

Drying
Racks for




who also helps work on the mill on the days that there
is no work in the kiln. (Fig. B.8) With the present
firing and production methods, this alteration results
in an increased efficiency‘of about 27%.

It was also suggested that the exhaust heat from the =
kilns could be used for pre heating and drying tiles
before being put in the kiln. About 30 - 40% of the
heat generated in the kiln and the kiln structure is °
lost to the atmosphere in cooling after the firing per-
fod. By channelling this exhaust and waste heat under
the drying area, the drying process could be improved.

The major effect of this would be to increase the per-
iod of tile production from the present 6 months to ..
nearer twelve, hence doubling production. It still
remains to be seen whether the market demand in the
area will justify this extra production.

Alternative fuels to timber are also available, but

0il, to which the kilns can be easily converted, is
rising in price in Iran as elsewhere, even though its
use is subsidised. An immediate improvement to the
present system was suggested: Normally, the timber

used in the kiln is left out in the open before use,

and still has a high moisture content, of 25% or more,
being freshly cut. It was suggested that a covered
storage area should be introduced, which would allow the
timber to dry. Air dried oak, has " a moisture content
of 12-15%, as opposed to the 25% content in timber used
now. Drier wood produces more heat per cubic metre, i
with corresponding reductions in the quantity of wood
being burnt.
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B.5 Conclusions

In this case, the improvements were all within the
capability of the existing.ski11s and resources. Noth-
ing new was required from outside the area. Improvements
are necessary if industries which are viable now are to
remain so in the future, as they face increasing compet-
ition from new materials and techniques brought from
elsewhere. Another kiln, in the Neka-Behshahr area (Maz-
andaran) had ceased to function because, whilst there

was still a demand for tiles, they could no longer be
produced at efficient costs. A more substantial reap-
praisal of the production method and tile form was re-
quired. Changes to the tile form in the Neka/Behshahr
area (Spanish tiles) would, however, require major al-
terations to structures, since a tile which produced a
more efficient coverage for the material used (i.e. a
'Pan' tile as used in the Astara area) would need a dif-
ferent arrangement of battens on the roof. The accept-
ability of such a change needed to be established before
implementatiion of changes to production could take place.

END
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APPENDIX 1

Notes on 'Roofing Materials Comparative Costs Chart'

The price of one labourer's work in one day (which at the
time of the research was 600 Rls.) is taken as the basic
unit of cost, and all costing figures given in the table
are fractions and multiples of this unit. Since the prices
of local materials in the Caspian area include a large
Tabour component in production, this appears to be an ap-
propriate unit. The labour unit maintains its comparative
value over time as prices change.

The unit of construction is taken to be a standard two
rooﬁ house with a front -'aivan' covering a built area of
97.4m. The pitch of the roof varies according to the
different roof covering material used and thus the sur-
face area of the roof to be covered also varies.

7-5

13

On comparing Costs:

The costs should be regarded in connection with the 1ife-
span of the material, although in rebuilding the roof after
its period of Tifespan some materials may be salvaged in
certain cases and the cost of the new roof is not necess-
arily as high as the origfna] roof. Also it should be
noted that low income groups'find it economically easier
to invest a small capital in a relatively short term
structure than a Targe sum in a longer lasting building.
Thus a relatively small initial capital outlay with per-
iodic inputs for maintenance is more geared to a rural
family's economy.




Public Buildings.

This case study summarises some of the experiences in
public building in the Selseleh region of Luristan, Iran.
A variety of public buildings programmes are discussed;
schools, baths, village centres. Each situation pres-
ented different conditions and problems, which had to
be resolved according to the specific context within
which each project was located. The building projects
all relied upon public participation, and all were seen
as an.educationa1 process, where the community could
Tearn to meet their own building needs and take on a
degree of responsibility for their community require-
ments.
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Building of Schools and other Public Building in
Selseleh, Western Iran.
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ROOFING MATERIALS: COMPARATIVE COSTS

name of Rice Reed Shinales Rasht Astara Sheet
material Thatch Thatch g Tiles Tq les Metal
local name Koloush Lee %i&éteh Sofal Sofal Halab
costggf mater-
ial/m* Roof 0.075 0.155 0.333 0.378 0.450 0.413
Surface Area ‘
cos t*of coné
struction/m 0.133 0.133 0.050 0.165 0.050 0.166
Roof Surface _
Area
total cost*y
m< Roof Sur- 0.208 0.288 0.383 0.543 0.500 0.579
face Area
pitch of roofo 550 550 250 250 350 250
surface aEea
of roof m 170 170 110 110 120 110
cost*' of materd
ial/unit of 12.5 26. 37.5 41, 54, 45,5
construction
construction ’ '
cost of unit*-| 22.5 22.5 5.5 16.5 6. 18.5
total Eost of
unit * 35. 48.5 43, 57.5 60. 64.
1ifespan yrs. | 8-12 15 15-20 25-30 25 20-25
maintenance thatch ridge shingles Tower joints
requirements renewed rope turned tiles - loosened
in parts | tighten- | over moved to by wind
of roof. | ed every | every 5 the sur- are
Ridge yr. & years. face tightened.
rope renewed after 15 Rus ted
tightened| when holes are
& re- rotted. f1ixed
placed
when
rotted.
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IV

THE SELSELEH INTEGRATED DEVELOPMENT PROJECT (S.I.D.P.)

The S.I.D.P. was set up as an experimental project to in-
vestigate and apply a policy of rural development based
upon a concept of 'endogenous' or internalised development.
This aimed for the improvement of Tiving conditions with-
in the project area through active participation of the
community and by the use of local resources. The S.I.D.P.
worked on the development of Health, agriculture and ed-
ucation and building, as well as the infra structure. and
creation of new job opportunities.

An essential part of the programme was the training of

80 'Front line Workers' in the fields of health, agricul-
ture and education. Specific training was also conducted
for other activities in the area. The trainees later took
on the, task of assisting the villagers in meeting their
basic health, education, agriculture and building needs.
The S.1.D.P. was based in 400 kmé of the Selseleh Region
of Luristan, western Iran. This is a high basin ringed

by the Zagros Mountains.

The Development Workshop were the Architects and Planners
for the S.I.D.P. from 1975-78.
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DEVELOPMENT ¥ORKSHOP

The Development Yorkshop is a team of architects, planners
and researchers from a number of countries who work coll-
ectively on the development of indigenous building and plan-
ning methods in the Third Worlid. Projects have been under-
taken in African,  Middle Eastern and Asian countries. Mem-
bers of the llorkshop beljeve that appropridte solutions to
human settlement problems can be developed from indigenous
methods which have evolved from and remain in the hands of
Third World communities. The Workshop works in the fie]d
of rural and urban human settlements. The development of
small scale construction industries, technical training and
local participation are integral to the Workshop's approach.

John Norton is a founder member of Development Workshop.




the required facility was different from what we had ex-
pected. At the same time, people recognised that there
were certain buildings which were more difficult for the
village to complete than others. (i.e. in building a
public bath, the mechanical servicing is often beyond a
village's current capabilities.)

In the village of Niazabad, (Fig. 2) the S.I.D.P. organ-
ised and built a public bath at the request of, and with
the active participation of, the villagers. The building
was too complex for them to complete on their own, and
would have placed a large burden on the village resources.
In the two years that followed the completion of this bath
the village independently built a school and were then
starting on a Mosque. The process of building the

bath had helped to reinstate their confidence fo under-
take such schemes and to counter their belief that the
Government would and could provide such facilities to
every village. '

Much of the communication between the village communities
and the S.I.D.P. took place through the 90 trained 'Front
Tine workers', who, as members of both, could reflect the
needs of the village and the role that the S.I.D.P. could
play. Through this process, these same people learnt how
to approach the Government for assistance and to know
what was available, and, through their activities in the
village, gained the trust of the villagers as people who
could and would actively help in resolving village prob-
lems and needs.

Some of the difficulties that the villages faced could

be resolved by proViding information; on the one hand -
about what they could reasonably expect from the Govern-
ment (and the S.I.D.P.); and at the same time, how they
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PUBLIC BUILDING

Building of Schools and other Public Building in Selseleh,
Western Iran.

Introduction

The practical conclusion to the research, training and
small scale industry programmes, is the channelling of

the resulting increased understanding, expertise and mat-
erial resources info the physical process of meeting the
building needs of village communities and small town neigh+
bourhoods. This is also an extension of the training pro-
gramme, both in terms of passing on the skills that the
builders have acquired to those members of the community
who will participate in the building process, and in be-
coming involved in the decision making process of what
sort of facility or building is required by the community.

The overall process of nublic building is in this context
educational as well as practical. The examples given in
this paper were all done as part of the work of the Sel-
seleh Integrated Development Project (S.I.D.P.), Luristan
Iran. * (Fig. 1)

In the Selseleh project area there was a shortage of
almost every type of facility: schools, public baths,
clinics, water supply, roads etc. Establishing these
facilities in the region formed an essential part of

the practical work of the S.I.D.P. However, to ensure
their future success and proper functioning, such facs
ilities cannot be introduced into a community without
the participation of the people who will use them. This
participation must be at all stages of a proposed build-
ing programme, but most of all at the decision making
stage. They are the people who know best what is needed
in their community, and in several cases we found that

See S.I.D.P. introduction.




could organise themselves to make better use of these

and their own resources..

For exampie, the Government of Iran at that time (1976/7)
would provide up to 50% matching funds to supplement money
collected by a community for a specific project. Many
people were unaware of this or how to go about acquiring
these funds. On the other hand, some form of organisa-
tion was needed if the funds were to be uséd to the best
advantage of the village. The use of government funds

had normally dictated that the required building was de-
signed in centralised offices and that the buiiding was
erected by a recognised contractor (usually city based).
In almost all cases this resulted in costs being high and
the building itself not being suited to the specific needs
and location of the village. The villagers did not part-
icipate in the process nor were any local resources used.
Furthermore, the villagers invariably regarded the fin-
ished product as being the responsibility of the Govern-
ment and were rarely prepared to participate in its up-
keep and running. In instances where the building ceased
to function properly, often through lack of maintenance,
it sometimes stood idle for years, even though the skill
and equipment was often available in the area for repairs.
To resolve this situation further stretched the capability
of the Government, which, faced with national shortages of
public facilities, were even less capable of providing them.

The understanding that the people of the region gained
about their role in developing the area had to be support-
ed by the training programmes: builders; health, educa-
tion and agriculture workers; producing teams who would

be able to help the villagers practically meet their needs:
and by the stimulation and development of the uses of

local resources.
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3.3

south facing windows, small high level windows were in-
cluded on the north facing wall to permit cross ventil-

ation and provide additional light. (Fig. 5)

The finished school was simple, but some of the original
problems had been overcome. They could have been easily
avoided in the first place if consideration had been paid
to the local conditions and to the existing knowledge and
dwellings in the village.

Kindergarten. Alashtar

In all the schools built by the S.I1.D.P. the process of
building was used whenever possible for training. In ad-
dition to this, most of the public building work was de-
signed so that they would have a relevance to the housing
problems faced in the area, and that people in the area
could use technigues and ideas introduced through the
public buildings to improve their housing.

The Kindergarten in Alashtar (Fig. 2) was an example of
this approach. It was felt that, because the children

in this school were of a highly impressionable age, it
was essential that this building should demonstrate a
range of building solutions which would be useful and
appropriate to the overall building needs in the area,
and unlike many of the public buildings in Alashtar, not
reinforce the rejection of the available building methods
by only using materials and elements brought into the

~area from the city.

The kindergarten (Fig. 6) required two large teaching

- spaces, both approximately 7 metres by 7 metres. The

local method of roofing used timber beams to support a
flat mud roof. These beams effectively limited the width
of rooms to 3.5 metres. 1In every case that a larger space
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whilst not permitting low winter sunshine to penetrate
and warm the rooms in winter, when the sun is further
south in the sky.

The villagers themselves orientated their buildings to
face south whenever possible, to assist in keeping them
cool in summer and warm in winter. Equally, they would
not have built on a piece of land which they knew was
1iable to flood.

To rectify the situation, a channel was dug to ensure

that any flash flooding water would pass safely beyond

the site. It was possible, because some of the building
work already done was of poor quality, to move the orient-
ation of the building round to the south, whilst retaining
part of the walls already built. A pit at the rear of

the building was filled in, since otherwise it would have
weakened the foundations.

The villagers were encouraged to participate in the
building work, whilst the S.I1.D.P. provided two trained
builders. ¢

The new school was developed upon the same principles
that applied to local houses. A covered area at the
front of the building provided shade in summer, helping
to keep the classrooms cool but allowed sun to shine in
underneath the projecting roof into the classrooms in
winter. (Fig. 5) This same space was used for recrea-
tion in winter. The classrooms were organised so that
the occupants would sit with 1ight coming from the left
hand side. A chimney for the heater was built into the
wall of each room; in the old school the chimney was a
metal pipe free standing in the room, dictating the
poor position of the heater. In addition to the main




the one classroom was heated by a large o0jl fired heater
placed in the middle of the room which obscured the view
between teacher and pupiis. The fumes given off by this
heater were noticeable even during a short visit to the
classroom. The windows were sealed up to keep the heat
in.

As part of a national programme, a group of students came
to the area for their summer vacation, with the task of
involving themselves in local activities. These students,
mostly from Tehran, undertook to build a new school in
the'vi11age of Ab Barik. They requested that Tand should
be donated for this scheme. The village itself is situat-
ed on a small hill. The land donated was down on the flat
land below the village. A start was made on the building,
and then the students returned to their colleges. The
building work came to a standstill, and the people from
the village came to the S.I.D.P. and requested that the
S.I.D.P. should finish what had been started.

During the first visit to the site, a number of problems
were noted, and because parts of the building were relat-
ively advanced, some problems were beyond rectification.

The land that had been donated was unusable for any other
purpose, and explained why it had been given. This 1in
itself reflected the attitude that the village had had to
the building when it was started; they were nat involved
in the building and therefore had little desire to give
valuable land. The building had been positioned almost
directly in the route of a flood path.(Fig. 4) The whole
area showed signs of regular flooding during the Fainy
season. The orientation of the building and its windows
was towards the east, which was unfavourable because of
the build up of heat during the morning in the summer,
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solutions, some applicable for larger spaces, some at a
domestic scale. A1l of the building used locally avail-
able materials.

At the same time that the kindergarten was built, three
houses for teachers were built nearby, using the same
principles. Each house demonstrated different techniques.
In the following building season, a number of dwellings
were built privately in the area and made use of the meth-
ods used in these buildings.

It {s important in public building, that, where possible,
the new construction should stand as a model relevant to
local domestic building needs. Toooften, official build-
ing is at variance with the techniques available to the
pubiic.

Village centres

Becuase of the size of the community and the availability --

of teachers, in a number of settlements it was not prac-
tical to build schools: Instead, village centres were
developed. These had an educational role covering more
than primary education, and were established as the bases
out of which the trained health, agriculture and educaton
workers could operate. The buildings combined special-
ised space with mulitpurpose space, and were consequently
used intensively all year round. A variety of these
centres were built, not all of them as single unified
buildings (i.e. a cluster comprising of a small clinic
and school). However, most confirmed to a basic pattern
developed for the area, which could be built with differ-
ent materials depending on the specific 1ocat10n.'

Each centre was usually made up of the following spaces
(Fig. 7): Accomodation for one of the three trained
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'Font line workers', who would therefore be available in
emergencies and could Took after the bui]d%ng; connected
to the accommodation, was a private courtyard and w.c.
and washing facilities. At the centre of the building
was a large room, opening onto a verandah at the front

of the building and used as a waiting room when the clin-
ic was open, and also as the room where the agricultural
worker could dispense seed and implements as available.
Adjacent to this space was a one room clinic with wash-
ing area.and medical store. This was the only special-
ised space in the building. To the rear of the building,
Wi th separate access as-well as access from the waiting
room, was the classroom. used during the day for child
education and in the early evenings for adult literacy
classes. The classroom was also used for discussions

and meetings: ‘

In some of these centres, depending on the activities 6f'
the community, an agricultural store was added. In others,-
the accomodation was omitted and additional space provid-
ed for teaching/assistance. In those cases the 'Front line
workers' lived nearby in their own house. (Fig. 8)

Whilst containing certain specialised spaces, these cen-
tres were essentially developed from the Tocal style of
housing. In all cases, the community participated in the
building process, and the variations in design reflected
the differences in local situations. 1In some cases, a
particular space was omitted where the villagers felt that
a room was already available for that specific activity
nearby in the village. One of the main advantages of these
centres was the process of exposing individuals to dififer-
ent activities re]éting directly to their lives. Academic

education became more directly related to events, condi-
tions and needs in the community.
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3.2

School Building

Kaka-Reza

The school building in Kaka Reza (Fig. 2) illustrates
some of the possibilities that occur when the people in
the community are involved in the process and local re-
sources are used. ‘

The villagers of Kaka Reza asked the S.I.D.P. to assist
them in building a new school. The village had already
organised funds for the building, with some of the money
coming from the Ministry of Education. (It was in fact
unusual to find villages that had organised this.)

The costing of the building had been to allow enough to
replace two existing classrooms with two new ones. This
allowed nothing for the growth of the village, nor the
provision of additional facilities; storage, sheltered
play space etc. The school was therefore redesigned so
that there would be four classrooms, a teacher's office,
a store room, lavatories and covered and open play areas
for summer and winter use. (Fig 3 ) The additional
space at the original cost was made poséib]e by using
local stone for the walls and timber for the roofs in-
stead of concrete and steel as had originally been in-
tended, and by using local Tabour and builders from the
region. Some families who had not been able to donate
money were in this way also able to contribute valuably

to the scheme.

Ab Barik

The building of a new school in Ab Barik (Fig. 2) was’
also started to replace an existing school, but in this
case the village was not seriously involved at the begin-
ning. A number of‘prob1ems developed.

The village had an existing small primary school in its
centre. It was overcrowded and poorly 1it. In winter




and west).

Sanitary arrangements were poor (sometimes almost non-
existant). There was no provision for recreation during
periods of the year when rain and snow restricted out-
door play.

School building in the area depended largely upon the
Tikelihood of getting a teacher to live in a rural comm-
unity. This difficulty tended to focus schools upon the
larger communities where transport and facilities were
better. This was not an ideal arrangement since the
children were then forced to walk considerable distances
to school. " Across the Selseleh plain there are numerous
rivers and streams, which in many cases meant that the
distance to be walked was increased by not being able to
cross to a nearby school.

A major aspect of the S.I.D.P. programme was to establish
a comprehensive network of roads connecting the villages
to each other and to the regional centre, Alashtar. This
network allowed the regional planning of facilities to
develop upon groups of villages, who could share common
facilities within easy reach. It would have been both
physically impossible and impractical to attempt to pro-
vide facilities in every settlement. Moreover, many of
the settlements were 1ittle more than extended family
groupings, and sometimes numbered only a few houses.

The shortage of teachers was alleviated by the training
programmes run by the. S.I.D.P., which produced people in
the villages capable of teaching at primary school level
and of running adult literacy classes.

To meet the demand for schools and other public buildings,
within the Timitations of the funds and resources available,
it was essential that local resources,skills and manpower
was used. :




The case studies for the Builders Training Programme *1

and the stimulation of small scale building industries *2
formed only a part of the overall process. Through

this process, the incentive to develop the region could
be matched by an increasing capability to do so.

School building

The few schools that existed in the region prior to the
setting up of the S.I.D.P. were either in extremely poor
repair (usually the Government built schools) or based

in small dark rooms. It is worth noting that many of the
problems in the schools derived as much from the school
furniture as from the buildings themselves. The standard
form of school seating and desks were in bench form, with
each child leaning back against the desk behind. Ihis pro-
duced an extremely cramped seating arrangement, since one
could not space the desks. and benches further apart.
Efforts were made to alleviate this situation and intro-
duce more suitable and f]ex151e furniture.

The arrangement of classrooms and the elements within them
were also poor. Common conditions included: small windows,
sometimes reduced in size during the winter to keep the
heat in. The level of lighting was invariably low, making
it hard for the children to see what they were doing. 1In
the villages there was no electricity. The ventilation

of these classrooms was often very poor.. Windows were pos-
itioned so that light was often directed disadvantageously
at the children, so that they were writing in the shadows
of their own hands or could not see the blackboard because
of direct sunlight shining into their eyes. The orient-
ation of classrooms often meant that sun and heat came into
the classroom during the .hotter periods of the year, whilst
not allowing either in winter, (i.e. classrooms facing east

Reference title: NORTON. J. Builders Workshop. Yazd, Central
Iran. Case study for UNESCO, 1980, Unpublished.

NORTON. J: Stimulation and imorovement or establishment of
locally based materials or elements production.Case study for
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had been required, steel beams and jack arches had been
used for the roof, often using a steel truss to support
Tonger spans. This was an obvious restriction on the use
of Tocal materials. To overcome this each of the class-
rooms used a different method to permit the large roof
area to be covered by local materials. The middle of

one of the classrooms was spanned by a large 6.5 metre
wide brick arch, which supported the timber beams span-
ning across to the extrenal walls of the room. This arch
was the Targest to be built in the area, and demonstrated
another use that arches could be put to. Previously
arches had only been used to span across window and door
openings. The other classroom used a timber truss to
support the beams. The truss was made in the local wood
working shop.

The open spaces within the kindergarten contained cover-

ed arcades which provided playspace in the winter. These
arcades used a combination of arches and timber beams to

support the flat roof. ‘

Low level windows openings were spanned by arches, high
Tevel openings, for Tight and cross ventilation, used
timber lintels, connected to ring beams ,( the Tatter as
an earthquake resistant precaution.)

A small space in the centre of the building, forming the
entrance to the teacher's office and cloakroom, was, at
the suggestion of the builders, covered with a raised
dome, positioned over small openings which Tet Tight in
and allowed hot air to escape in the summer. The intern-
~al construction of the dome was left exposed so that one
could see the materials and how they had been used.

The finished building demonstrated a variety of building
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Water supply and Public Bath building in

Serab Seid Alj

Many of the settlements in the Selseleh Region had no
facilities at all. The process of organising the public
facilities in Serab Seid Ali (Fig 2.) was characteristic
of other villages in the area. In this village the S.I.D.P.
assisted in the provision of a water supply and a public
bath. The choice of facilities was made by the village.
However, the public bath (Hamam) is traditionally not pur-
ely a place for washing but is directly related to the

~ health of the village. In the past, medical assistance
was found in the public bath, provided by the village
barber. The public bath also provided a warm convivial
atmosphere for meeting and talking, and hence played an
essential social role in village 1ife, particularly for
the women.

In the spring of 1979 the 'front line worker' from Serab
Seid Ali came to the S.I.D.P. staff and requested that
the village water supply should be improved. At the time
water was carried by hand from a spring 1 km distant from
the village. The labour involved was considerable, but
additionally sheep and goats were polluting the water at
the source. The amount of water coming from the spring
was considerable but nearly all of it flowed unused into
the river at the bottom of the valley (Fig. 9).

We visited the.village to get a clearer understanding of
the situation and by ta]king to the villagers, found out
what was really needed and what resources Qere available.
This village was extremely poor, situated on marginal
agricultural land on the hillsides where little more than
subsistance was possible. The majority of able bodied
men had moved away to Tehran or Isfahan where the job op-
portunities were better. 1In effect the village was made
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up of women, children and old men, who received money
from the men working 1in the‘cities. There was practical-
ly no cash available for donation towards any public ac-
tivity. UWe explained to the villagers that there had to
be some sort of contribution from them if they expected
to get assistance from the S.I.D.P. ’

It was necessary to find out who would be available or
capable of working on a building project, and in basic
labouring jobs, since this contribution by the village
could help to offset some of the costs of any work under-
taken, and be taken as payment in kind. Furthermore, in
order to get assistance from the project, and through -
them, the Government programme, it was felt that a more
wide ranging programme should be attempted, incorporat-
ing more than piping water to the village. In this way
the village could contribute more in labour énd materials,
and there would be more money available in terms of match-
ing funds from the Governemtn.

We asked the village to select what sort of facilities
they would like, if the resources were obtainable, and
what order of preference did they give to these facii-
ities. The villagers collectively decided that the most
immediate need was for a public bath house. This choice
had advantages; the building was directly linked to the
water supply project, and represented a possible source
of income and prestige to the village, since people from
neighbouring villages could come and use the bath, and
help to pay for its upkeep. The village already had ac-
cess to a rudimentary primary school in a neighbouring
village. Five old men and two boys volunteered to work
on the scheme. No one else was available. The S.I.D.P.
agreed to provide the skills required, and those materials
not readily available near the village.
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Practically, the first step was to enclose the spring
sufficiently enough to provide a head of water for sup-
plying the pipe, and to stop animals contaminating the.
water before it was piped. At the same time, water had

to continue to supply the fields below. Only a small part
would be taken to the village. A simple stone shelter

was built round the spring, with a vaulted brick roof.

At the lower end was a low wall acting as a dam, through
which a pipe passed into the reservoir behind. Any water
not taken into the pipe flowed over the top of the wall
and was channelled down into the fields below for irrig-
ation. Below the wall the pipe was laid in the side of
the existing water source, to save excavation. Only when
it approached the village did it deviate from this route.
Because the route the pipe had to follow was not straight,
plastic pipe was used, which was also cheap and simple to
assemble. No heavy equipment was required. The pipe was

0
Sow buried to protect it from the sun. At the village end,

b

ﬁﬁg“& : a small 3 metre square reservoir wés built of stone,
collected Tocally, with a domed roof, using brick brought
from one of the new Tocal kilns. The reservoir was need-
ed if both drinking water and bathing water could be drawn
off at the same time. One pipe fed from the reservoir to
a water collection point and dish/clothes washing area.
Another pipe fed the bath, built slightly down the hill-
side from the reservoir. The bath house itself was built
dug into the hillside, so that the minimum of wahling
material would be required to support the roof, the bath
would not lose heat to the cooler outside air in winter
and water required only gravity to carry it through the
bath. The hot water boiler room was built above the main
bathing room. The bath also inccrporated a public lavat-
ory. (Fig. 10)

Because the vilage was poor, the building was orientated
to allow the use of solar collectors on the roof, so that
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the water could be heated by solar energy for up to 6 - 7
months of the year and reduce fuel costs.

The whole of this programme.was completed at extremely
low financial cost. ATl of the labour, including the ex-
cavation for the bath, came from the village. This would
otherwise have greatly increased the expense of the build-
ing. Many of the materials came from nearby; sand was
delivered by tractor and trailor from a river 3 kms away;
1ine came from a kiln 6 kms away, and was used for the
mortar; most of the stone was collected locally; very
little cement was used, except where bijtumen was being
applied as a damp proof course in the buildings. The
bricks used on the roofs were produced in local kilns.

In the process of building the bath, trainee builders were
employed to gain experience in the process, and the team
developed from this village moved on to build a similar
bath in another village in the area, but this time with
much less supervision.

In financial terms, ﬁhé amount of labour expended on

the work would have made the scheme prohibitively expen-
sive, but labour was the main resource that the village
could offer and had the time to do so, especially during
off seasons when not required by agriculture. The vil-
lagers now run the bath independantly, operating it on
the days that they choose. They recognise that these
facilities are there primarily through their own effort,
and are consequently their responsibility. )

END




