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The formalization as an identification process of a constructive way: 
The rammed earth of Cherchell (Algeria)

S. Alliche & Y. Chennaoui
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ABSTRACT: In Algeria, rammed earth is an ancestral way of building. Traditionally, it was used for 
military buildings, religious or public ones as well as for housing. This study tries to identify this techni-
cal way of building through its formal and physical characteristics while defining different variants found 
in some cities and mainly in Cherchell. A comparison with two other Northern Algerian cities will help 
to establish similarities between observed variants. Adding other materials to earth in different configu-
rations forms the bulk ofthese variants where the goal is to answer questions related to rammed earth 
construction. Proposed solutions and the implement of materials in the formwork, show the pragmatic 
building way of traditional construction.

cities is also made in rammed earth similarly to 
Cherchell. All three cities share similarities about 
building and constructive (details) typology.

2 BUILDING TYPOLOGY

The traditional residential buildings in the Medina 
are mostly courtyard houses. They have one or 
two levels. The entrance is either through a transi-
tion area or straight into the courtyard, which is 
connected with all the surrounding rooms of the 
house. In case of a second level, the staircase starts 
from the courtyard and leads to one or two rooms. 
All the windows of the house open to the court-
yard, with the exception of a few small ones turned 
towards the street. Therefore, the façades are blind, 
with neither openings nor ornaments except on the 

1 INTRODUCTION

In Algeria, as soon as the theme of earthen 
construction is approached, it is systematically to 
the South that one turns. It is true that the ksour 
of  the desert are a beautiful example on the matter, 
but this should not eclipse another reality with a 
patrimonial dimension equally important. The fact 
is that earthen construction is very present in tra-
ditional architecture of northern Algeria. Earthen 
construction is an ancient heritage. Alack of stud-
ies about constructive typologies and the existence 
of this know-how in the northern cities of Algeria, 
has led to nearly its extinction.

Through this study, it is propose to bring 
rammed earth architecture in Northern Medina 
of Algeria, into the open. Rammed earth, as a 
building method is generally present in all of cen-
tral Northern Algeria. It also seems to have been 
widely used in Northern Medina. The rammed 
earth technique was used in military, religious and 
public buildings, as well as in residential architec-
ture, which represents the main component of the 
urban fabric.

The study was based on the city of Cherchell 
located on the central coast of Algeria, 100 kilom-
eters from Algiers (capital). Cherchell is an ancient 
city, which has been rebuilt by refugees who came 
from Andalusia at the end of the 15th century. 
A large part of the traditional residential buildings 
of the city are made in rammed earth.

This study spread to two other Northern cit-
ies on the central coast region. Ténès and Koléa 
were founded at the beginning of the 16th century. 
One part of the traditional buildings of these two 

Figure 1. Existing rammed earth construction in the 
Northern part of Algeria. (MEDA CORPUS, 2002).
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main entrance door. The entrance shape is made 
of a lancet arch or full arch surrounded with a 
carved frame.

The roof of the building is covered with curved 
red tiles and the slope is oriented to the court-
yard. Tiles lie on a layer of soil, about 15 cm wide 
and spread out on either wooden plank or fixed 
reeds on logs or wooden joists, which are fixed on 
bearing walls. Floors are also made of a wooden 
structure and soil filling. The floor pavement is 
fixed with a lime mortar. The walls are generally 
all bearing. They are made either of blocks, which 
are roughly carved filled with lime mortar; or fired 
bricks like in the case of Tènès; or retrieved stones 
like some houses in Cherchell; or made of rammed 
earth, which is what this study is about.

3 VARIANTS OF RAMMED EARTH 
IN THE CITY OF CHERCHELL

Rammed earth construction is predominant in the 
city of Cherchell. People migrating from Andalusia 
built this technique at the end of the 15th century.
They not only brought the architectural language 
of their home region, but also know-howthat 
existed in in the field of fine arts and architecture, 
especially rammed earth.

In Cherchell, two variants of rammed earth in 
residential buildingswere observed. One is made 
of layers of mortar on wall facing, which was eas-
ily identified. Another is composed by horizon-
tal parallel layers of mortar, with equal intervals, 
between the layers of rammed earth. The walls 
are 50 cm thick and are constructed on a base of 
stones. Their extension above ground is slight or 
not perceptible.This may be, because it is usually 
used for interior walls not exposed to rain water. 

These walls have layers of mortar of 4 to 9 cm 
high. The size variation between these layers is 
about 30 cm (28 to 33 cm). There is an average of 
5 cm height between mortar layers. At the angles 
and sometimes between two lifts, mortar layers 
increase and appear every 10 cm or in each com-
paction layer. Mortar is made of lime, sand, soil 
and gravel. The walls are made of rammed earth 
composed by earth with loose stones, gravel, pieces 
of pottery, lime pieces and sometimes, animal 
bones. The limits of lifts are perceptible with dif-
ficulty. Vertical limits where mortar lines stop can 
be deduced. Horizontal limits are made of one 
mortar layer out of two. This leads to 70 to 80 cm 

Figure 2. Aerial view of the building fabric located in 
the neighbourhood of the great mosque of Cherchell. 
(Chennaoui, 2007).

Figure 3. View of a wall with mortar joints—plan and 
sections. (Alliche. S., 2011).

Figure 4. Separation walls alternating mortar joints in 
Cherchell. (Alliche. S., 2011).
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high for formwork and 200 cm wide. The use of 
mortar joints on the wall face can be explained by 
the attachment of plasters, which are not easy to 
use on rammed earth walls, especially if  it is sandy. 
Mortar layers assist the plaster to bond.

The second variant of rammed earth found 
in Cherchell is a wall face with alternated bricks 
and lime mortar. Most often it is found in exte-
rior perimeter walls and more rarely interior walls. 
They are always 50 cm thick. The walls have a 
cinder blocks base sometimes mixed with stone 
and cracks are filled with crushed bricks and tiles. 
The base height varies between 50 to 110 cm for 
perimeter walls. The average height, measured in 
most cases, is 70 cm. The general look of the wall 
appears as if  the bricks are arranged randomly, as 
the distances between the bricks are not uniform. 
Bricks are 10 to 20 cm apart horizontally from 
each other and 8 to 12 cm vertically. The sheer size 
of the bricks does not seem to be identical, with 
lengths ranging from 9 to 15 cm, width between 
9 to 11 cm and about 3 cm thick. They are always 
arranged in stretcher bond. The bricks have col-
ours and dimensions similar to those of ancient 
monuments of the city therefore they seem to be 
roman bricks. They would have been acquired from 
ruined sites of the city and reused in the buildings 
of Andalusia-Ottoman period. The different brick 
lengths used in the rammed earth walls leads to the 
belief  that the bricks have not been used totally 
but they have been cut in two or three parts in 
order to save material. It must be mentioned also 
that the brick dimensions have a reduced surface 
because the brick is actually covered, all around 
with the mortar. This mortar encases the bricks, 
and makes them look withdrawn from the face of 
the wall. The rather smooth outside has indenta-
tions inside. This particular arrangement is related 
with the way it is executed. This gives an idea about 
mortar use, as well as bricks inside the formwork. 

Visible sections of the walls certified that bricks 
give patterns to the wall. These walls are composed 
by a soil, full of pebbles with different diameters, 
gravel, small tiles, broken bricks and sometimes-
small pieces of lime. There was will for improving 
the soil mechanic characteristics. High propor-
tion of pieces of earthenware in soil composition 
would mean that pieces of ceramic from ancient 
era were numerous, existing everywhere in the city 
and would have been taken off  the soil that was 
used in construction of rammed earth walls. Some 
walls have the two different variants on opposite 
faces. The interior face had mortar layers and 
exterior face had alternating fired bricks and lime 
mortar. This arrangement leads to the conclusion 

Figure 5. Party wall with alternating mortar layers pat-
tern in Cherchell. (Alliche. S., 2011).

Figure 6. Section of a wall face with alternating layers 
of brick and lime mortar: plan and sections. (Alliche. S., 
2011).

Figure 7. Trace of the formwork side on a wall face with 
alternating fired brick and lime mortar. (Alliche. S., 2011).
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that bricks have a protecting role against erosion in 
rammed earth walls.

4 VARIANTS OF RAMMED EARTH 
IN TENES AND KOLEA

Rammed earth technique with alternated fac-
ing made of fired bricks and lime mortar has 
been found in traditional buildings of the city of 
Tènès. Except for some ruins and some parts of 
collapsed walls of a few houses, which reveal the 
use of a rammed earth variant, most of the reli-
gious and civil buildings seem to have been built 
with this technique. The walls of the Moorish 
bath also revealed the characteristics of this tech-
nique. The base is built on block masonry and the 
walls are made of layers of fired bricks arranged 
in spike of 60 to 90 cm high. Walls are also 50 cm 
thick, with alternating brick and mortar layers of 
6 to 10 cm thick with matching compaction layers. 
The fired brick are arranged in horizontal intervals 

of 15 to 23 cm. The centre of the wall appears 
to be a dark colour soil full of pebbles and small 
stones and pieces of earthenware. The formwork 
phases are easily readable. The dimensions are 
75 cm high and 205 to 225 cm long. Fired bricks, 
arranged in stretcher bond, have irregular dimen-
sions. They vary between 9 and 17 cm long, 10 cm 
wide and 3 cm thick. The apparent mortar on the 
surface is based on lime and thick sand.

Another variant to consider is located in ancient 
fortifications of the old city of Tènès (city walls, 
gates and towers). The rammed earth of these con-
structions seems to belong to a period before the 
16th century reconstruction of the city. It could 
perhaps go back to the building period of the 
medieval city in the 9th century, on which El-Bekri 
describes the ramparts and the gates. The rammed 
earth is composed of light colour sandy soil, full 
of different size small stones and parts of pottery. 
It is very compact and very strong, maybe because 
they added a significant quantity of lime to the 
soil. Very thin films of lime also appear on the 
surfaces of the compaction layers of the city walls. 
Wood logs were put inside of the rammed earth, 
very often in angles to strengthen the wall link. 
Regarding this kind of buildings, walls are very 
thick, varying from 120 to 160 cm. Walls are built 

Figure 8. Arrangement of bricks in the wall according 
to the variant with facing alternating brick and mortar. 
(Chennaoui. Y., 2007).

Figure 9. Exterior walls are partially collapsed. 
(Chennaoui. Y., 2007).

Figure 10. Bath wall built with alternating brick and 
mortar in Tènés. (Alliche. S., 2011).

Figure 11. Rammed earth tower in Ténès. (Alliche. S., 
2011).
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on bases made of ancient cinder blocks of 40 to 
70 cm high. Horizontal limits of lifts are marked 
by putlog holes 1 m high apart. Their width is the 
one of the building. Regarding the towers, putlog 
holes are 50 cm spacing, and the compaction layers 
are 20 cm apart.

In the city of Koléa the same variant as in 
Cherchell and Ténès was found. Rammed earth 
walls are built on a 60 to 80 cm high stone base, 
which is sometimes mixed with bricks. Walls are 
always 50 cm wide. Soil used for the building wall 
has a thin and silky texture and is full of gravel and 
pieces of pottery. Bricks are arranged in stretcher 
bond and have lengths differing between10 to 
26 cm. They are 3 cm thick and between 10 and 
12 cm wide. Horizontal spaces between bricks vary 
between 7 and 20 cm and in some walls until 30 cm. 
Vertical distances are between 7 to 15 cm, match-
ing with compaction layers. Bricks are alternated 
in the wall face with lime mortar mixed with thin 
sand and a proportion of clay.

In Cherchell, as well as in the two other studied 
cities, the variant made of alternated fired brick 
and lime mortar is predominant, which brings 
interest in the study of this technique.

5 IMPLEMENTATED RESTITUTION 
OF RAMMED EARTH VARIANT 
WITH A FACING ALTERNATED 
WITH BRICKS AND LIME MORTAR

This study has been based on different chosen 
cases in Cherchell, as well as in Ténès and Koléa, in 
order to understand the dissemination of the lift. 
Some partly collapsed walls with exposed material 
revealed elements that lead to understand the wall 
construction. The construction steps can be sum 
up as follows: after the formwork is set and the 
lime mortar and bricks prepared (either acquired 
in ancient sites or from bricks ovens), the mason 
starts with casting a layer of lime mortar all along 
formwork sides about 5 to 7 cm wide and about 
5 cm high. Then, he arranges fired bricks on the 
lime mortar bed. The bricks are laid down with 
the longer face parallel to the formwork side and 
alternating an average of 15 cm. Once all the bricks 
are arranged, a layer of soil, about 15 cm high, is 
added inside the formwork. With a simple wooden 
rammer, the compacting action would start, first 
from the centre and then on the sides. Bricks 
would slide out of place and mortar would push 
up and in, against the formwork, partly covering 
the bricks and pushing the earth layer away. The 
result will be those indentations that were seen on 
wall sections. Once the earth layer is compacted, 
the mason repeats this action layer by layer, until 
the formwork is filled totally and a “lift” is com-
pleted. The stripping of formwork could be done 
now: removing the ropes, uprights and then, form-
work sides and horizontal timbers off. Holes left 
by horizontal timbers in the wall will be filled with 
bricks or lime mortar. The mason then mounts the 
formwork beside the completed lift and repeats 
the steps of the previous stage until he finishes the 
wall. Several materials, as brick, mortar and earth, 
are placed inside the formwork. Walls surface lets 
appear fired bricks and a lime mortar coating, 
without the earth material being exposed. The wall 

Figure 12. Rammed earth wall with facing made of fired 
bricks and lime mortar in Koléa. (Alliche. S., 2011).

Figure 13. Interior of a rammed earth wall with facing 
made of bricks and lime mortar in Koléa. (Alliche. S., 
2011).

Figure 14. Section of a rammed earth walls with facing 
made of bricks and lime mortar in Ténès. (Alliche. S., 
2011).
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the high level of building efficiency of builders in 
that time period. The relation in the formwork 
of the earth mixture with other materials reveals 
that the real question concerned the construction 
of the tabiya (Bazzana, 1992), which is a shaped 
material executed with formwork (Van Staevel, 
1999). Even if  the word does not exist anymore in 
the studied cities today, it was a choice to study it 
again, in order to reveal this building process.

Rammed earth walls with a facing of alternat-
ing fired bricks and lime mortar is a recurrent 
variant in the mentioned Algerian cities, with 
great similarity to the Spanish Tapia Valenciana. 
This could raise questions related with the ori-
gin of this technique. Andalusia people who 
came to settle on the Algerian coast, especially in 
Cherchell, probably brought the know-how of this 
building technique with them. But this hypothesis 
will just be confirmed, if  Algerian and Spanish 
rammed earth techniques are compared in a sys-
tematic way.
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Figure 15. Construction stages of rammed earth wall 
lift with the face of alternating bricks and lime mortar. 
(Alliche. S., 2011).

finish is made at the same time, as the construction 
of the wall. It is one advantage of this rammed 
earth variant.

6 CONCLUDING REMARKS

The presence of rammed earth variants in these 
studied cities demonstrates the complete under-
standing of this method of building in the time of 
its use (especially from 16th to 19th century), but 
also, the good knowledge regarding weaknesses in 
rammed earth construction. Whatever the treat-
ment of the wall, with layers of lime mortar, fired 
bricks or adding lime to the soil, the principal aim 
was to bring a solution to technical problems. 
Rammed earth pathologies can be severe, as is the 
case of wall erosion caused by rain water streaming 
down; high level of humidity; problems of wall plas-
ters bonding; and resistance difficulties caused by 
bad quality soil. Ancient technical solutions reveal 
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