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Abstract. Mud is made of mixing water and any combination of soil, silt, and clay. Soil to be
used for mud should be devoid of organic matter. When water is mixed with soil it forms mud,
which is the preferable combination necessarily used as a building material. As a building
material mud has two main forms; cob and adobe or sun dried bricks, which are of much concern
in this research. In this research, just the term “Mud” will be used referring to the “soil mud”.
There are many forms of mud as a building material as; earth bricks, soil bricks, adobe, sun dried
bricks, clay brick, stabilized bricks, rammed earth or cob. The method adopted in coming out
with this research is analytical in which a comparison between the method of employing mud as
an architectural building material in the Sudan and Saudi Arabia emphasizing the difference in
need in the two countries. This research investigate whether there are any differences in the
techniques and methods of employing mud in all construction stages from the stage of bringing
the most suitable soil used in making bricks until the stage of its employment as plastering and
decorative material.

Keywords. Adobe or Sun dried bricks, Cob, Stabilized earth bricks, Wattle and Daub

1. Introduction

Mud being one of the oldest building materials used in construction in certain climatic conditions
in which the availability of peculiar quality of soil is required necessitating outstanding building
artisans affirmed by Mardith-Schuetz-Miller (2011). The economic difficulties many people face
in the Sudan and the cultural values everybody demands in Saudi Arabia besides energy and
pollution problems in the industrialized world and unemployment hurdles in the developing

world are other reasons make the use of mud as a building material amore pressing issue. There

are many historic mud buildings in the Arab countries as Al-Jadeed, M. A. (1994) explained.

FIGURE 1. Shibam in Yemen FIGURE 2. The Kasbah at Ait Benhadou of Marrakech FIGURE 3. Oasis de Ouled Said at Adrar in Algeria
in Morocco
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Perhaps the most famous exemplars in this regard are the magnificent mud buildings of Shibam

in Yemen, the Kasbah at Ait Benhadou of Marrakech in Morocco and Oasis de Ouled Said at

Adrar in Algeria, figure (1), (2) and (3) are showing such exemplars.

There are as well many historic mud buildings in the Sudan such as those in Deffufa, once the
centre of the city of Kerma, Figure (4). Deffufa is a Nubian term meaning mud-brick building.
Kerma was the seat of the first independent kingdom of Kush. Deffufa is the largest and possibly
oldest structure in sub-Saharan Africa. The ancient kingdom of Kush emerged around 2000 BC
in the land of Nubia, what is today northern Sudan. The Nubians ruled over ancient Egypt as
the 25th Dynasty between 720 BC and 664 BC known as the Black Pharaohs and their borders
as far as reached Libya and Palestine. Dome shaped houses in Old Dongola, Sudan, are other

historic mud buildings, Figure (5).

_— =

FIGURE 4. Historic mud buildings in the the Sudan FIGURE 5. Dome saped houses in Old
At that time, the use of mud in buildings was common as it was the begzng)rlladsu:;ré)st advanced
technology of the time. It used in almost all buildings including castles and residence of political
leaders. So many historic mud buildings also found in Saudi Arabia as the wattle and daub or
mud and straw adobe in Amarah Palace, Najran, Aba Al Saud in the heart of Hofuf as the Old
Kout neighborhood and in Dir'iya’s mud buildings, figure (6), (7) and (8).
v p Tz

FIGURE 6. Amarah Palace, Najran FIGURE 7. Aba Al Saud in the heart of Hofuf as FIGURE 8. Dir'iva’s mud buildings
the Old Kout neighborhood

The main two methods of mud construction; the cob and adobe or sun dried bricks are the most
ancient as well as the most employed building materials by almost all people of the long lasting
previous civilizations. However, since the fifties of the last century buildings with mud in the
Arab countries are no more much employed as people’s economical states have been
considerably booming like all other countries of the developing world. It was a natural result of
what the world has witnessed during the past few decades in regards to buildings with mud as a
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conditions.

2. The different construction techniques of mud.

According to Ashurst, J. et al. (1988), mud construction mainly found in places, which are
relatively dry. The soil, the dry form of mud before water added to it, collected after the depth
of about 60cms as the top layer, is full of organic matter; therefore, it is not used for
construction. Clay can be rammed or compressed but in drying out it often shrinks. During the
monsoon, it gets damp, expands, and cracks because of that. Organic Soil is the most suitable
type of soil for mud building. The soil that feels course when dry but sticky when wet, contains
lumps of clay, as the soil that feels course when dry but gritty when wet, contains sand, whereas
the soil that feels course when dry but little gritty when wet, contains silt. Usually these various
types of soil found mixed, rather than in isolation. Such mixed soil gains its required qualities
in its mixed form. They described as mixtures such as sandy clay soil. Some mud building
materials techniques require the addition of some stabilizers. When the available soil not
suitable, enough for construction, then the soil used by manipulating its composition by adding
suitable stabilizers. Stabilizing enhances the given property of the soil type, increase Tensile
and Shear strength, and reduces shrinkage. The most common and effective stabilizer is Soil
itself. Various other indigenous stabilizers include; straw, plant Juices, gum Arabic, sugar or
molasses, cow dung, animal urine, tannic acid and oil. There are various mud building materials
techniques some of which are; cob, pise or rammed earth, adobe, pressed bricks, enhanced
bricks or stabilized earth bricks, and wattle and daub. In regards to this research, only cob and
adobe or sun dried bricks or blocks are considered because they are the only most common mud
traditional building materials techniques employed in both the Sudan and Saudi Arabia. Cob is
good for anything except height. It is particularly good for curved or round walls. Pise or
rammed earth is strong and ideal for solid, squat, single storey houses. Adobe or sun dried bricks
can easily cope with two storey houses. Pressed bricks are smooth and very strong and can build
three storeys. Wattle and daub is elegant and fine for Seismic Zones. For the employment of
Cob as a building material technique, little water added to soil to form a very stiff mud; large
blocks of lumps laid neatly side-by-side then roughly molded into the shape of a huge elongated
egg. Its usual size is anything between 30 to 40-cm in length and about 15-cm in diameter. Rows
of these cobs of mud laid neatly on top of each other preferably somewhat pressed together.
Then other rows of cobs lay on top. When three or four courses laid, one above the other, they
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(9). Openings for doors and windows are a problem, which solved by using temporary vertical
planks or shuttering. Another very simple shuttering for openings is to use empty tins or similar
plastic containers. As explained by McHenry, P.G. (1984), the pise or rammed earth building
material technique has developed from the cob technique to standardize or regularize the
thickness of the wall.

It is also an attempt to increase the strength of the wall by ramming it, therefore, known as the
Rammed Earth method. Two parallel planks held firmly apart by metal rods and clips or bolts,
or by small crosspieces of wood in making the formwork. Stiff mud thrown in between these
two planks rammed down with either a wooden or a metal ramrod, modern ramming mechanism
employed as well. When one section is completed and hard, the two boards moved along and
the process repeated. The two planks then rose up and a second course of rammed earth repeated
first in line with the previous one then over it when dries figure (10). Desert courtyard house

rammed earth project designed by Wendell burnette architects, figure (11).

A3 .
2 (N FIGURE 9. large blocks of lumps
FIGURE 10. The two planks then rose up and FIGURE 11. Desert courtyard house rammed
laid neatly side-by-side a second course of rammed earth repeated earth project designed by Wendell
burnette architects

In the adobe or sun dried bricks building material technique, mud molded inside frames to form
blocks directly displayed under the hot sunrays exposed to enough air circulation. They turned
by the side to make sure that the other side exposed to hot sunrays for complete dryness before
employment. Chopped straw used as stabilizer in some areas as Saudi Arabia. The equipment
used in making mud molds can be either Single-framed or multi-framed to produce a large
number of blocks in limited time. Mechanization introduced to produce even huge number of
blocks in large projects in order to lessen effort exerted and to minimize production time and
cost. In this case, metallic frames replaced by timber frames most often used in hand made
blocks. The Multi-framed equipment used in the production of adobe blocks, the displaying of
wet adobe blocks under the hot sunrays for drying and building by adobe blocks by experts,
figure (12) and (13). In the wattle and daub building material technique, tree branches, bamboo,
timber and cane frame structure made as roof supports, roofs or walls. Straw or chopped straw

sometimes added to the frame structure to make the mud easily and firmly stick. Mud then
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the mud plastered on again,‘figure (14). _
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FIGURE 12. multi-framed to produce a FIGURE 13. Chopped straw used as FIGURE 14. Wattle and Daub structures
large number of blocks in limited time  stabilizer in some areas as Saudi Arabia

3. Worldwide construction techniques of employing mud in buildings.

Presently, more than one third of the world's population lives in mud houses. Referring to Al-
Jadeed, M. A. (1994) explanations, there are several construction techniques of employing mud
in buildings in the past and the present time. These construction techniques vary in the different
countries of the world; they are, therefore, mounts to more than 15 techniques. Exemplars of
these techniques are the full use of soil in all elements of the building, as is the case of carving
out the entire project within the soil as in some of the settlements in North Africa. As well as
the use of mud bricks in the construction of the entire building including its walls and ceiling
in form of domes and vaults, as in Egypt. Besides these two techniques, there are many others
in different regions of the world. The idea of mud construction techniques generally depends
on the choice of suitable soil, which mixed with the right amount of water. If this mixture
formed in the required manner and method of construction, it gives a solid and strong entity.
The necessary bonding of the mixture of soil obtained; either by natural drought of water from
the mixture, as is the case of adobe or labin as is termed in Arabic, out of which water dried off
when kept directly under the sunrays before employed in the construction of buildings. On the
other hand, the mixture could directly apply in walls, as in the cob method or madamik as is
termed in Arabic. This adhesiveness obtained by applying external pressure to the wet mixture
of soil that kept in custom templates as is the case of Rammed Earth, and most types of improved
brick as the stabilized earth blocks according to McHenry, P.G. (1984) .Adobe as a mud
construction technique generally found in the Arab world, in Egypt, Irag, the Levant, Yemen,
and the regions of Najd and Al-Ahsa in Saudi Arabia. Construction is cob is dominant in the
United States, especially southwestern states, including California, Texas, New Mexico, and
Arizona as well as inthe eastern parts of Britain, especially the central and southern region.

In the past adobe was being prepared by mixing the soil, which often contains a high percentage
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well mixed by foot or using the bulls or cows dung, figure (15).

FIGURE 15. Adobe prepared by mixing the soil, which often contains a high percentage of silt or clay with water with the addition of hay or
chopped straw or other plant fibers, then well mixed by foot or using the bulls or cows dung

Hands full of the mixture then taken into a wooden mold without bottom, which is necessarily
kept on ground. The mold contains a space or more in which the mixture is well compacted to
ensure gabs filling to shape the adobe bricks and to ensure homogeneity of mixture when taken
away. This template is different in size and the number of similar spaces it contains from one
area to another. These similar spaces determine the shapes and sizes of the bricks. Molds
continuously cleaned from mud that stuck on them by hands or by using wooden tools, to
prevent the adhesion of mud dirt on molds when repeating bricks making process. Bricks kept
in continuous lines, separated by small distances and left to dry in the sun. To ensure bricks
complete drying after leaving for a few days to dry, they laid on their sides, to assure the passage
of air currents around them before used in construction. This technique of adobe bricks
manufacturing continues to prevail in  most countries of the world. In some countries of the
developed world and the United States in particular, mechanization in bricks manufacturing
process in commercial quantities introduced, due to the growing request, especially in the
United State, more precisely in New Mexico. Large commercial quantities mechanization now
found in many developing countries as well, figure (16).

Cob as a mud construction technique, commonly found in the Arab world, in parts of Yemen;
as the region of Sa’ada as well as in Hail and in Asir in Saudi Arabia. Different parts of the
Arab world, employ it especially in the construction of walls, castles and forts, while in Western
countries in Britain for example, it particularly employed in Cornwall and Hampshire, while
the vast majority of this type of construction is in Devon in the southwestern part of England.
Similar to the construction of adobe bricks hay or chopped straw added to the mixture in large
quantities, to avoid cracks when it dries off. The importance of fermentation is resulting from
mixing silt with hay and kept for some days to help in melting some of its components as the
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necessary for storm and water resistance especially when applied in plastering. Even though
mostly used in the making of adobe bricks, figure (17). Out of this mixture traditional builders
from ball-like blocks easy to handle to each other. These blocks are then kept side by side in
continues layers along the wall to be left about two days to dry before starting to build the next
course. Despite the prevalence of this method of construction in the past, and even though it
gives strong buildings, but it is not much employed in the present time. In the Arab world; in
the Arabian Maghreb; such as Tunisia and Algeria, and mostly in the Kingdom of Morocco,
rammed earth as a mud construction technique commonly utilized. It as well utilized in the
Western countries; in France, where its construction is a prevalent tradition in the Rennes
Valley, in Spain coming from France and to a lesser extent in the southern parts of England.

The method of forming rammed earth compared to the previous ones characterized by adding
little water to the soil, an amount of water that does not exceed 10%, enough to earn the wet
soil plasticity and so much ease its compression. The soil then transferred and put in templates
similar to those used in the construction of concrete beams. These templates installed on the
walls that are to be constructed. Soil is then undergoes enough compacting in these templates
using either a private wooden pieces, as is the case in developing countries, or using some easy
mechanisms, as is the case in developed countries. When these templates make well-
compressed earth they dislodged and moved horizontally until the completion of a continuous
layer, then templates lifted vertically to work on another layer, and so on until the level of
roofing reached. The pressed brick, enhanced bricks or stabilized earth bricks construction
technique is considered the latest construction technique of mud, therefore, still used in a few
Arab countries, limited to some special projects in Egypt, Morocco, Yemen, Saudi Arabia and
the Sudan, while spread in the Western countries, especially in America and France. In this
method of construction of mud, and appropriate mixing of soil with some improved materials
or stabilizers such as cement, bitumen, lime or other materials, so as to increase strength or
resistance to the influence of water, or both together is made. The mixture then compressed in
molds or other private presses, taken after the compression to dry off and processed before used
in construction. A number of machines and pistons easy to pull off developed to use in the
preparation of the soil, mixing and compression operations. These machines produce single, a

few or large number of stabilized earth bricks, figure (18).
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various characteristics, perhaps most notably the ease of construction and availability of
appropriate technology. The employment of mud as a building material in the Sudan and Saudi
Avrabia is for two different reasons. In the Sudan mud as a building material is widely used for
economic reasons, precisely to lower the cost of the construction of buildings. The employment
of mud for constructing buildings lowers the cost to the minimal; to a level that enables whoever
faces difficulty in building using reinforce concrete, blocks or at least bricks to be encouraged
to do so. The issue of cultural values in regards to the employment of mud as a traditional
building material does not arise yet in the Sudan. In contrary to that in Saudi Arabia, the issue
of cultural values so much considered and as well very much celebrated by individuals and by
the government alike. In Saudi Arabia, building in mud is restricted to urban heritage sites, most
precisely in their preservation. The difference in employment raises two notions; economical
reasons and cultural values, which when critically defined the logic behind the employment of

mud as a building material in the Sudan and Saudi Arabia clearly understood.

FIGURE 16. bricks FIGURE 17. Fermentation resulting FIGURE 18. Machines produce single, a few or large number of
manufacturing process in from mixing silt, hay and cow dung stabilized earth bricks
commercial quantities

4. Cob and adobe or sun dried bricks techniques employment in the Sudan

Due to the economical retardation, the Sudan is facing for a long time, resulted in congestion in
population at family members level extended at the national level to almost all the Sudan’s main
towns, people have no choice that to go for mud buildings. All these various mud building
materials techniques; cob, adobe, pressed bricks, enhanced bricks or stabilized earth bricks, and
wattle and daub with the exception of pise or rammed earth are available in the Sudan. Cob
(Jaloas) employed long time ago in the different parts of the Sudan, especially the northern
regions where rainfalls are scarce. The building technique is the same as the one described earlier
in the research. The same technique employed in the same manner until today with the exception
of introducing a new plastering technique applied on interwoven wire mesh of iron connecting
nails hammered into the wall replacing the traditional plastering method (zibala). The new trend

of modernizing cob buildings replaces the traditional old roofing system with timber, zinc or

107


https://techniumscience.com/index.php/socialsciences/index
https://techniumscience.com/index.php/socialsciences/index

-ximia Eximia Journal
e Vol. 3, 100-116, December, 2021
'0“rnal |$\l 2784-0735
h l— WWW.EXI mlajournal.com
FIGURE 19. Remains of domed FIGURE 20. Cob wall plaster FIGURE 21. Cob as a building  FIGURE 22. Cob’s timber roofing

shaped cob huts in northern Sudan (zibala) easily washed material used in buildings sheet
away by rainwater by house owners
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aluminum roofing sheets, jack arch roofing system, éuroofing ssfem and reinforced concrete
roofing system. In some villages in remote areas of northern Sudan, remains of domed shaped
cob huts still exist, figure (19). In old areas in almost all towns of the Sudan, people built by cob,
even though its plaster (zibala) easily washed away by rainwater and removed by hot tropical
sunrays and storm, figure (20). Cob as a building material used in buildings by house owners
and traditional builders alike figure (21). Some people removed these houses and replaced them
by modern building materials in walling and roofing systems as baked mud bricks, burned mud
bricks and concrete blocks roofed in timber, zinc or aluminum roofing sheets, jack arch roofing
system, vault-roofing system and reinforced concrete roofing system figure (22) and (23). In old
areas in almost all towns of the Sudan, people built by cob, even though its plaster (zibala)
easily washed away by rainwater and removed by hot tropical sunrays and storm. Some people
removed these houses and replaced them by modern building materials in walling and roofing
systems as baked mud bricks, burned mud bricks and concrete blocks roofed in timber, zinc or
aluminum roofing sheets, jack arch roofing system, vault-roofing system and reinforced
concrete roofing system figure (24). In some old cob houses, people maintain the walls, but
replaced, the traditional old roofing system with the modern systems mentioned before as shown
before. Adobe or sun dried bricks becomes the most employed mud building construction
material. Even though the government issued a decree prohibiting the use of mud as a building
material due to tremendous collapse of buildings made out of mud during floods big towns face
almost every rainy season. The
researcher believes that a great number of middle and low class people can only afford adobe as
a building material as they have no other choice, but also the use of adobe if well-developed
could be widely acceptable by many people and the government alike. To make this claim
possible, the researcher went into a real adobe buildings experience beginning by building his
own house at Omdurman southern outskirt called Al-ssalha neighborhood in 2003. The
researcher applied building techniques developed the production of adobe bricks, brick layering

course mortar mix, plastering on interwoven wire mesh of iron, vault roofing system and most
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house exterior walls, figure (26).
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FIGURE 23. Cob'’s Zinc roofing FIGURE 24. Cob’s jack arch FIGURE 25. The wall plastered on FIGURE 26. The researcher’s
sheets roofing system mesh of iron interwoven wire used in building adobe house

The researcher believes that a great number of middle and low class people can only afford adobe
as a building material as they have no other choice, but also the use of adobe if well-developed
could be widely acceptable by many people and the government alike. To make this claim
possible, the researcher went into a real adobe buildings experience beginning by building his
own house at Omdurman southern outskirt called Al-ssalha neighborhood in 2003. The
researcher applied building techniques developed the production of adobe bricks, brick layering
course mortar mix, plastering on interwoven wire mesh of iron, vault roofing system and most
significantly the finishes of the exterior and interior walls, figure (25). The researcher’s adobe
house exterior walls, figure (26).

For the betterment and the development of these building techniques, the researcher repeated
these techniques avoiding lapses and acquiring experiences in nine houses built for relatives
and friends at Al-ssalha neighborhood, the same area where he built his own house. Reinforced
concrete lintels replaced timber lintels and baked mud bricks parapets introduced in place of the
adobe ones. The most important construction techniques the researcher introduced to save
adobe buildings from flood and heavy rains are raising them up to one meter high from ground
level in addition to the introduction of very steep slopes of broken tiles floors to the entire court
inside houses. The researcher’s adobe house interior walls finishes and exterior court, figure
27).

Electricity supply, water supply using overhead water tanks kept on roofs and local improved
soak away system made it possible for the researcher’s adobe house, in which he lived for
almost six years, to look like any other house built by other modern building materials. People
of the Sudan have not been familiar with the pressed bricks, enhanced bricks or stabilized earth
bricks building material technique. New trends of introducing mud building material techniques
brought about the stabilized earth bricks technique regarded by experts of this field as the best-

enhanced bricks method answerable to economical retardation and environmental challenges
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to Adam, E. A. et al, (2001) and Agarwal, A. (1981). There is a good few number of stabilized
earth brick buildings, constructed under the supervision of the Technology Research Institute,
the National Research Center, the Sudan. Exemplars of these buildings are the Haj Yousif
Model Secondary School, University of Dongola Teaching Staff Residents, Bajrawia Chalets,

Dinder National Park’s Guest House Chalets, The Abu si’ed’s Police Barracks and the Holm
English Medium Schools, figure (28).

FIGURE 27. The researcher’s adobe house FIGURE 28. The Haj Yousif Model
interior walls finishes and Secondary and the Holm English
exterior court School Medium Schools

The other building material technique as the wattle and daub is as well, known in the Sudan. It
employed mostly in the tropical rainy areas as the Blue Nile and Nuba mountains, especially in
their remote villages and rural areas. In urban areas, this building material technique is not
widely acceptable by people, therefore, no more used. A typical thatched roof and wattle and
daub house construction in the Doleib Hill Sudan, 1977. Rashayda people of eastern Sudan
build their mud huts in the wattle and daub method. Similar huts found in other parts of the Blue
Nile and Nuba mountains, figure (29), and (30). At the individual level, few people were
convinced to build their houses using this technique, but quite a few number of national huge
projects built employing stabilized earth bricks. The tremendous collapse of buildings made out
of mud during floods made the government to ban using mud as a building material. This ban
made individuals to be hesitant, therefore, dealt with the use of the different building techniques
with skepticism. The individual use in most cases did not exceed one or two buildings in a
house.

The cultural aspect of the employment of mud as a building material is never widely thought
of. The main gate of the Child’s Garden located south of Afra Shopping Center is an exemplar
of the scarce cultural employment of mud as a building material. The Khaleefa’s house,
assumed to be a significant historical museum, built out of cob. This house, considered the best
preserved historical mud building, could be the most valuable cultural heritage if cared for and
maintained as the case in similar buildings in Saudi Arabia as the Bassam house in Unaiza,

Qassim region. The Bassam cultural house, part of the Musoukaf traditional market located a
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the government and becomes a considerable national cultural heritage to which people come
and visit all the time, figure (31) and (32), photographed by the researcher. These two examples
show that cob was first employed in the two countries before the use of other traditional mud
techniques, even though adobe later on becomes the only technique adopted in the two countries
by individuals mainly for their houses and trade places in the Sudan, but mainly by the

government urban heritage cultural sites in Saudi Arabia. Cob also used in normal people’s

buildings as residents, commercial buildings and guesthouses in Saudi Arabia.

FIGURE 29. Wattle and daub House FIGURE 30. Rashayda people FIGURE 31. The Khaleefa's house, a significant daub House
in the Hill Doleib of eastern Sudan historical museum, built out
Sudan, 1977
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FIGURE 32. The Bassam cultural house, part of Musoukaf the traditional market

5. Cob and sun dried bricks techniques employment in Saudi Arabia

Among all these various mud building materials techniques; cob, adobe, pressed bricks,
enhanced bricks or stabilized earth bricks, and wattle and daub and pise or rammed earth, only
cob and adobe available. The same as the Sudan, cob was used first in the construction of
traditional mud buildings. The two urban heritage sites out of the three sites Saudi Arabia
succeeded to register in UNESCO’s World Heritage List (WHL) by the Saudi Commission for
Tourism and Antiquities (SCTA) built out of mud, precisely cob. They are At Turaif District in
ad-Dir'iyah registered in 2009, and Al-Balad, Jeddah registered in 2014. Exemplar of Ad-
Dir’iyah mud building is the Saad ibn Saud Palace and that of Al-Balad is the Nasseef house.
These two exemplars, which are part of a great number of buildings in these two sites besides
many traditional buildings cared for in different parts of the country, preserved and acquire
great cultural values, figure (33) and (34). Saudi regions close to Yemen employ cob as the
main traditional building technique. The traditional mud houses in Abha, Najran and Asir are
the best exemplars, figure (35), especially the Najran fort, figure (36). Various collapsed houses
in these regions, shown below are evidences of the use of cob long time ago. The famous Al
Shada Palace in Abha, where cob employed artistically that never known anywhere in the world,
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and Antiquities (SCTA) shouldering, worth it

The construction technique of cob in Saudi Arabia is the same with the technique explained
earlier in this research. All the regions in Saudi Arabia employ cob in the same manner with the
exception of the southeastern regions. In Asir for example, a projecting course of flat coral
stones introduced in between each two-cob courses to give the wall more strength and to help
easing rainwater drainage, which make the construction technique looks different, figure (37).
The Najdi region is another place in Saudi Arabia rich of mud building techniques. It is in this
part Saudi Arabia succeeded to register its second site, the Turaif District in ad-Dir'iyah, in
UNESCQO’s World Heritage List (WHL) by the Saudi Commission for Tourism and Antiquities
(SCTA). Buildings here constructed out of mud, precisely cob. In the Area of Qassim, the
technique employed dominantly and for a long time was cob (labin) using the layers (oroag)
method, well plastered to look elegant in urban heritage sites preservation efforts, adobe

followed later on, which now preferably used, figure (38) and (39)

——

FIGURE 33. Saad ibn Saud Palace exemplifies FIGURE 34. The Nassef cob house at Al-balad
cob buildings at Ad- Dir’iyah

FIGURE 35. The traditional FIGURE 36. The Najran FIGURE 37. Projecting FIGURE 38. Cob FIGURE 39. cob

Cob houses in Abha, fort course of flat (labin) construction Well plastered
Najran and Asir coral stones cob wall

technique

Hundreds of traditional settlements and private residents and trade sites, all over Saudi Arabia,
faced with heavy government fortune expenditure under the supervision of Saudi Commission
for Tourism and Antiquities (SCTA). These sites considered by the government as urban
heritage sites. For the government to own these sites, it went to the extent of compensating
owners of some of these sites paying them too much money. The researcher happen to be a
participant in the preservation efforts in two urban heritage sites (SCTA) is presently working
on commenced couple of years ago. The College of Architecture of the Qassim University
signed an agreement with (SCTA) to be the sole consultant in the vast number of Qassim
regions. These two urban heritage sites are the Oyoon Al-jewa heritage village and the Al
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Qassim region various significant tourism sites. Adobe dominantly employed in almost all these
preserved cultural urban heritage sites. According to Abdul Aziz Ali El-zenaidy (2010), mixing
up silt, hay or chopped straw and water by the mixers (mulabineen) feet to be used for making
adobe bricks, whereas if left for three months to be fermented to be applied in laying foundations
and plastering walls externally and internally. Hay or chopped straw added every three days to
the fermented silt (harah) obtained from valleys, figure (40) and (41). This continuous addition
simultaneously accompanied by mixing, ensures good fermentation to become a well-fermented
mix (shiba’a) or (zibala) as called in the Sudan, figure (42). This process is termed (liaq). The
form (malban) in which mud (labna) is formed into blocks is similar to the ones shoed earlier
in the research with possible differences in size becoming 50x30x20 cm in Qassim region,

figure (43). The wet blocks left to dry totally before used in the preservation processes.
: -

- onae

Bt s : e A,

' - - : Chalthe, '8 s . i
FIGURE 40. The fermentation process FIGURE 41. The mixing up process by FIGURE 42. Well-fermented mix (shiba’a)

The mixers (mulabineen) feet or (zibala)

Buildings undergoing preservation works in these two sites when finish, become welcoming to
the visitors and very enticing to their eyes. Pictures shown below in the Oyoon Al-jewa heritage
village and the Al Khobra old village sites, give an idea of the preservation processes taking
place in hundreds of sites all over Saudi Arabia. The cultural values of the preservation not only
must be celebrated by people from the educational institutes and in tourists’ occasional visits,
but also must be enriched by life events during religious and national occasions. The researcher
had the opportunity to participate in the preservation possesses in the two sites together with
(SCTA) workers and officials in training workshops given by local expert builders, students
during summer training and colleagues, figure (44). These tremendous preservation efforts
uplift cultural urban sites from their former deserted states to their present livable situations,
figure (45). The importance the government placing on these sites shows the much significance
it gives to cultural values found in mud traditional building materials. This significance as well
evidenced in normal people’s buildings as residents, commercial buildings and guesthouses,
even though buildings in this case built with concrete blocks, but externally and externally
finished in such a way that looks so much similar to traditional mud buildings people are very

proud of imitating them, figure (46), photographed by the researcher.
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FIGURE 43. The form (malban) FIGURE 44. Part of the preservation possesses attended by the researcher
in which mud (labna) is
formed into blocks

BE— L L

-
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—
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FIGURE 45. Tremendous preservation efforts uplift cultural urban sites to their present livable situations
FIGURE 46. Building and finishing imitation of traditional mud buildings

6. Conclusions

The research shows differences in the techniques and methods of employing mud in all
construction stages from the stage of bringing the most suitable soil used in making bricks until
the stage of its employment as plastering and decorative material. The research also showed
that cob first employed in the two countries before the use of other traditional mud techniques.
Even though adobe later on becomes the only technique adopted in the two countries by
individuals mainly for their houses and trade places in the Sudan, but mainly by the government
in Saudi Arabia for the preservation of urban heritage cultural sites. In Saudi Arabia cob used
in normal people’s buildings as residents, commercial buildings and guesthouses. For the
betterment of more employment of mud building techniques traditionally used in the two
countries; the Sudan where cob and stabilized earth bricks mainly used and Saudi Arabia where
dominantly cob is used the following tactics recommended. At the governmental level, decrees
organizing buildings and planning regulations necessarily issued. The media has a role to play
in public awareness of the significance of building using mud construction techniques,
especially the improved methods necessary for energy preservation. Preservationists and
environmentalists are to focus on in the media. Educationalists are to introduce subjects and
courses signifying the necessity of building using mud construction techniques in energy
preservation at a time global warming becomes a worldwide challenge. Conferences,
workshops and scientific forums in which educationalists are main participants, the necessity
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Socially, social civic organizations, printing presses and similar social groups necessarily have
arole in the public awareness of the significance of building using mud construction techniques,
especially the improved methods necessary for energy preservation. Culturally, values of the
preservation not only must be celebrated by people from the educational institutes and in
tourists’ occasional visits, but also must be enriched by life events during religious and national
occasions. Governments need to place more significance on traditional buildings, built out of
mud, by initiating the idea in the Sudan and making sure that people necessarily attracted to
developed and preserved sites in Saudi Arabia.
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