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Abstract In primitive societies, houses were built
using local materials. In Albania, the highlands often used
stone whereas the lowlands and valleys, particularly those
close to the coast, were more likely to employ adobe and
bricks. In the coastal plain, due to the shortage of stone
sources and the ease of accessing mud material nearby,
mud bricks were largely used both for urban and rural
buildings. Most of the earth architecture in Albania dates
back to the Ottoman era. Other structures made of mud
bricks were built up to the early 1990s. The majority of
them have been demolished, abandoned, and fallen into
ruin. Nowadays, traditional adobe building techniques are
vanishing, because they are no longer used in modern
constructions. Examining the theoretical foundations and
structural components of Albania's traditional earthen
architecture is the main goal of this study. The
classification of earth architecture techniques used in
various traditional building typologies is achieved by
examining the spatial distribution of housing typologies,
the structural components, and construction systems in
different geographical locations. This study reports an
assessment that is based on extensive in-situ research,
including field survey, archival research, comprehensive
pictures, recording of various adobe building types in
Albania, and a literature review. Based on the collected
data and critical assessments, this study intends to offer and
document various earthen building typologies in Albania
according to their spatial distribution in the plan, volume,
construction methods, and material combinations. This
knowledge may be subsequently utilized as vital
information for new vernacular buildings or temporary

structures. It aims to provide specific architectural
principles and technical criteria for the use of earth in new
structures or restoration of existing historical buildings.
This study serves as a starting point for further research
with the aim of producing an easy-to-follow guide with
plans for earthen buildings, from little dwellings to larger
ones, by employing several case studies across Albania.
Due to the historical, social, and cultural significance of
adobe architecture in Albania as well as its advantages in
terms of the economy and environment, revitalizing,
restoring, and preserving adobe architecture by improving
its construction conditions can be an added value for
sustainable future development.

Keywords Adobe Architecture, Traditional Buildings,
Mud Material, Revitalization, Preservation

1. Introduction

The adobe technique is among the earliest building
techniques ever employed by mankind. Adobe is made of
sand, soil or clay, water, and an organic or fiber substance
like straw or manure. This assembly of sun-dried bricks is
easy and inexpensive. The Albanian word "gerpi¢," which
is equivalent to the English word "adobe," refers to a
construction material comprised of sand, soil, and other
organic components. Typically, adobe walls are built using
three basic techniques [1].

The first technique employs adobe walls reinforced with
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fiber from woody plant materials such as ground straw, hay,
bovine dung, etc.; the second technique uses pure clay free
of any organic material and uses lime to separate each brick,
and the third technique uses sun-dried earthen bricks.

The first method has been extensively used for up to 19
centuries throughout Europe, particularly in the western
area of France. The second technique, known as Pisé, is
made by pressing clay between two timber walls that are
attached to one another by beams. This method may be
distinguished from the previous one by the use of lime
between each earth brick and the uniformity of the walls. In
the third technique, clay mortar is used to join together
sun-dried bricks. The first and third methods were both
employed in Albania, while the second technique was not
known.

The geology formation of the terrain, particularly in the
central and western parts of Albania, and the ability to find
and use earth as a building material have allowed for the
implementation of both urban and rural earthen dwellings,
especially during the Ottoman period, with a distinctive
architectural identity [2]. Earthen architecture in urban and
rural areas is actually at risk as a result of neglect and
abandonment. Albania lacks rules concerning techniques
for repair, conservation, or restoration.

This scientific study aims to classify different earthen
building typologies according to their spatial organization,
volume form, construction techniques, and material
combinations; to create an easy-to-follow guide with plans
for earthen buildings ranging from small homes to larger
ones provided by various case studies of houses in Albania,
and to identify a series of design principles that may be
useful to build new earthen structures.

2. The Geography of Adobe
Techniques in Albania

Most traditional Albanian houses are made of stone and
wood. The usage of stone and wood was primarily
restricted to mountainous regions since it was pricey and
difficult to obtain elsewhere. In Albania's lowlands, people
used the earth as a local material for construction.
Traditional earth architecture in Albania is built based on
three main construction techniques, each of which is
connected with the following geographic areas: 1. the
lowlands of western Albania, including Tirana, Elbasan,
Durrés, Kavajé, Peqin, Rrogozhing, Lushnje, and Vlora; 2.
the lowlands of eastern Albania including Korca,
Peshkopia and Dibra region; 3. Berat and Gjirokastra
(Figure 1).

The lowlands of western Albania, including the urban
and rural districts of Tirana, Elbasan, Durrés, Kavajé,
Peqin, Rrogozhing, Lushnje, and Vlora, are the first and
most significant area due to the magnitude of its expansion
and the high concentration of this building form. The most
common type of housing in this region was the firehouse,
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which typically had one- or two-floor plans. In these
buildings, adobe was used with other materials like stone
and wood for masonry walls and internal partitions. The
foundations were built with river stone, rising 15-20 cm
above the ground, to protect them against moisture. The
walls were reinforced with horizontal timber beams to
make them earthquake-resistant. Timber beams were often
put every 0.7-1 meter in height, inside and outside, in walls
up to 70 cm wide. An extra beam was added for walls that
were thicker, up to 1 meter. The thickness of adobe walls,
which are made of clay mortar and straw, ranged from 20
to 30 cm (in modern techniques) to 40 to 100 cm (in
traditional techniques), with wooden beams that are 40 to
60 cm to 90 to 110 cm in size [3, 4].
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Figure 1. Map of adobe techniques regions in Albania

Based on the ratio of stone to adobe, their arrangement,
and the usage of wooden beams, we can distinguish five
different types of adobe walls in this region.

®  Stone was used 3.

® To build only foundations and the rest is built in

adobe (figure 2.1, figure 3).



Adobe walls are erected starting from a higher level
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since stone walls extend up to the first or second
timber beam. (figures 2.2, 2.3).

In two-story houses, the first level wall is made of
adobe, while the ground floor is made of stone
retain walls (figure 2.4).

®  The inside walls are made of adobe material, while
the outside walls exposed to rain and humidity are
made of stone (figure 2.5).

According to Muka [5], the proportion of stone to adobe
in Albania's traditional structures ranges from 1:4 to 1:1.
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Figure 2. Five variants of adobe wall techniques

Figure 3. The use of adobe in the lowlands of central western Albania. View of the outside and inside perimeter walls
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Figure 4.1. The border wall of a yard in Dibra

Korca, Dibra, and Peshkpia are the second region to use
adobe in architecture. In the lowlands of these regions,
adobe was used to build one-or two-story houses,
commercial and industrial buildings, and yard boundary
walls. The building technique is usually similar to western
and central Albania as shown in the yard outer wall in
figure 4.1. However, a survey trip revealed the occasional
use of another technique, in which an adobe wall is built in
a timber frame with horizontal wood beams connected by
diagonal wood braces to better resist horizontal forces and
filled with mud brick (Figure 4.2).

The third mud technique includes Gjirokastra and Berat
regions. Earth is used quite differently in these cities.
Buildings in both cities are built essentially in stone and
only the walls of the last story are filled with adobe and
covered with a layer of plaster inside and outside. This
technique was known as ¢catma in Albanian, which denotes
a thin wall constructed with wood planks or twigs and
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painted or plastered. It was used for the walls and ceilings
of traditional buildings and those built at the beginning of
the twentieth century. A few examples of catmd, which was
used for the upper part of buildings before being
white-plastered with clay, can be seen in Berat and
Gjirokastra (Figure 5). The villages of Myzege and Korga,
among other places, also present similar gatma examples.
Another technique common in this region was furka, as a
way to build mud-brick-filled walls, which were then
plastered with clay mortar and covered with lime.

Figure 4.2. The border wall is composed by horizontal wood beams
with diagonals wood brace infilled with mud brick
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Figure 5. The use of adobe with ¢atma technique in Berat (left) and Gjirokastra (right)

AT DSOS RN L Y T
Tirana city center %

PRI T i e W T Wk TP

LThe adobe fzonstrl.-fc_t'ic;n distributiohk 2

P g = s

Figure 6. Adobe structure presence in Tirana City

3. An3_|y5e5 of Tirana's and Kavaja's nowadays, which is leading cities like Tirana to lose their

Traditional Earthen Houses identity and sense of history. Nevertheless, we may still
access earthen houses in Tirana's historic neighborhoods,

The extensive use of adobe as a building material in our ~ although they are at risk due to new developments.
country has rendered it a symbol of culture and tradition in ~ Additionally, the absence of incentives promoting
architecture. Traditional houses are being torn down maintenance and investment, made it simpler to replace
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them with new contemporary structures.

According to Emin Riza [6], traditional urban houses in
Albania between the XV and XIX centuries can be divided
into six typologies:

1. The Firehouse, which is a two-story building with
various living and support rooms Positioned around
the fireplace.

2. Porch house (with hajat), which consists of an open
area with wooden pillars in front of the house next to
the living rooms, is referred to as the porch. The area
between the house and the courtyard is like a tampon.
Most of these types of homes are found in Albania's
central lowlands.

3. Cardak House (with loggia) has typically two levels
and the main front is characterized by a "¢ardak”, an
open space, which was mostly used by the residents
during the warm months. In Albanian traditional
houses, the cardak, can be placed anywhere on the
front facade, not just in the middle or on one side.

4. Corner Houses (Qoshk) are mostly spread in Korca
and a few Kosova regions, such Gjakova, Prishtina,
Vushtri, etc.

5. Fortified towers are referred to as “Gjirokastra towers”
due to their location mainly in Gjirokastra region.
They are characterized by vertical extension and
defensive character.

6. Towers houses are typically erected with stone walls
and are a tradition in northern Albania.

Adobe was largely used for the first four typologies,
while in the fortified towers of Gjirokastra, its use was
limited to the upper floor coating, not as a structural
material.

In this paper were chosen as case study typologies of
adobe villas of Tirana and one significant case study of
Kavaja based on the categories described above. In Tirana,
adobe structures can be found throughout the historical
ottoman area, particularly along Dibér, Kavaja, Durrés, and
Elbasan streets and inside these neighborhoods (Figure 6).

Taking as a reference the design manual created by
Myrtle Stedman and Wilfred Stedman [7], this study
intends to propose an analysis of the various buildings
types which will offer a series of house types and adobe
techniques to improve locals' ability to build their own
homes or to conserve existing buildings.

1. The first case study is a house located on Thanas
Ziko road with no view of the main road. The house
has a porch that serves as the home's main space
and for ground floor distribution. The entrance
porch, situated on the main facade opens to a
lower-height storage area and a private room. In the
main facade are places also the stairs leading to a
second room, which is situated above the storage.

2. This second case study villa, in Bicikleta Road has
one floor organized in two separate apartments,
with a U-shape that creates an inside garden. The
original layout of the Adobe wall was changed

3.

4.

5.

6.

7.
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throughout time, due to an extra addition of living
spaces. The new spaces are built using ceramic
brick walls, which modifies the home's basic L
shape. There is no protective building over this
house.

The third case study is Struga house, a complex of
two houses joined by a courtyard and visible on
Bargjine Street. These homes were for two large
families. The first house is rectangular in plan and
has the main entrance in the center that leads to the
central distribution space. The second structure has
a lateral entrance and a square plan. Recent
additions included the construction of extra family
rooms in both houses.

The fourth case study house is a single-story
building. It is accessible from the garden.
Asymmetrical trace is left by its primarily quadratic
shape. The internal hall is used for distribution to
the lateral rooms. The ground floor is realized as a
wood structure and is elevated above the surface of
the ground. This house has undergone alterations
and additions throughout the years to meet modern
needs. In the addition, the inner rooms have more
multiple windows which face directly the courtyard.
The night areas, placed at the back of the house,
have few openings.

Begeja House, which is located in Dibra Street in
Tirana's old ottoman neighborhood, close to the
bazaar, is a two-story building. It has a distinctive
architectural design and structure compared to the
other traditional houses in Tirana. The outside
walls of the house are made of stone, up to the first
floor, while the internal walls of the first and
second stories are made entirely of adobe material.
Inside walls are all adobe retaining walls.

The sixth case study is a two-story building with
six bedrooms, located on Dibra's street. The
building is accessed through the garden and the
back facade. It is symmetrical and has a regular
shape in plan. The central corridor, which also
provides access to the lateral rooms, is where the
stairs to the second level are situated. The
bedrooms, the naturally lighted central corridor,
and the loggia are on the first floor, while the living
spaces are on the ground floor. The whole structure
of this house is made out of adobe retaining walls
and a wood roof. This house has been in use all the
time, which led to the interior modifications to
meet new family needs. The loggia was covered to
provide a private space, a second bedroom was
added in the central corridor, and a store was
constructed on the ground floor with access from
the main road.

The seventh case study in is a typical firehouse,
Kavaja adobe residence actually used as an
ethnographic museum. The house was originally
used as "an adjoining residence for two
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households.” It is a protected first category
monument. Today, it serves as the city's
ethnographic museum. The interior of the house is
made up of two separate sections, each of which
has three rooms.

This type of house is known as “a hajat house” because
of the lobby at the front part of the residence. Both fire
zones are located in the center of the houses. The porch
runs along these rooms. The floor level of the "rooms"
extends from the veranda and creates two wings elevated
1.2m from the floor. These rooms are cooler during
summer because they are opened and have an excellent

natural ventilation system.

8.

The eighth case study is the two-story house in Alqi
Kondo Street. This structure is made completely of
adobe walls and has axial symmetry. The only
exception is the wooden construction of the
summer area on the second level of the rooms
which looks out onto the main fagade. The central
atrium is created by the fireplace, where the family
is gathered. This space was directly connected to
upper rooms through an inside stairway. In front of
the fire room is the porch, which was mainly used
during the summer.
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4. The Use of Passive Design Concepts
in Traditional Adobe Building

A lot of traditional adobe houses in Tirana including our
case study, transformed their main facade after 1920,
importing elements and decorations from the Italian style.
Buildings were lined with lime both inside and out. The
majority of the houses were initially one-story buildings,
but as time went on, two-story dwellings with internal
wooden stairs began to be erected. Both the ceiling and the
flooring were made of planks. The fire room was the only
room without a ceiling that permitted smoke to get out
through the roof. The bedrooms were built near restrooms.
A drainage hole existed in the center of the cement
bathroom floor. In order to shield the wall from rainwater,
the shelter's overhanging roof is frequently raised by more
than 50 cm above the wall's level. (Figure 8.1)

Figure 8.1.

Protruding roof

Figure 8.2. Ventilated floor lifted above the ground

There are two various floor details. The first method
involves building a floor out of wood that is lifted above
the ground to create a ventilated floor distinct from the
ground (Figure 8.2). Another alternative involves building
a floor out of rammed earth that is positioned exactly close
to the soil layer. Foundations are usually built with stones,
always higher than ground level, providing a layer of stone
to protect mud walls from rain. Wooden sun-shading
elements were usually seen in windows, especially on
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south facades, to preserve the interior atmosphere,
particularly during the summer (Figure 9.1).

Figure 9.2. Porch space in front of the house

Hajati was an open area with wooden pillars in front of
the house that allowed for a shaded environment from the
sun in front of the interior environment, providing a fresh
microclimate that assisted the interior environment to be
always extremely fresh and aired (Figure 9.2).

Most homes included a courtyard that served as a
transitional area to the road. When a house was built on a
roadside, the main entrance was not from the street but
rather from the back facade, which faced the courtyard.
The courtyard located in front of the house was paved with
cobblestones. In the middle of the courtyard were the well,
a focal point and the source of water.

The communist government expropriated garden spaces
after 1944 and used them to build new social multifamily
housing, roadways, schools, etc. These traditional houses
have been steadily deteriorating since the 1990s as a result
of the rising need for urbanization.

We discover passive house elements wused in
conventional homes that help to create high-quality indoor
environments. A well that provided drinking water and
irrigation for the yard, sunshades for the windows, shelters
that protect from rains but also give shade in the heat,
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shading, and natural ventilation are all components of
sustainable housing.

5. The Deterioration of Already-built
Structures and the Necessity of
Extensively Reconstructing
Architectural Components for
Building Reuse

Adobe is commonly used as a local, organic building
material in traditional societies. Due to the increased focus
on green building, it is now also often used. Earth is a
biocompatible, naturally occurring material. Because it is a
plentiful resource and isn't combined with chemicals or put
through processes that result in polluting waste, it has a
minimal impact on the environment [8,9]. It may be
returned to nature after its life cycle without particular care.
In addition, being sustainable, clay structures have a
substantial mass and high thermal inertia.

Earth walls that are thicker than 50 c¢m, in particular,
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have great heat storage capabilities and can hold both heat
and atmospheric humidity. Only when required are heat
and humidity released into the surrounding space. Because
of the porosity of the adobe, the soundproofing qualities are
also good. The fire resistance of adobe walls is good. The
structural resistance and capacity of adobe walls are
outstanding. Earth structures have proven that they can last
for hundreds of years while still being structurally sound.
Because Adobe is a ductile and elastic material, it may be
used for structures of all sizes and forms.

These structures provide a sustainable society and local
economy by consuming less energy than burnt materials
and needing less operating energy over the course of their
lifetime to generate comfortable, healthy indoor spaces.
The most noticeable of these constructions' flaws is their
susceptibility to water, which might reduce their
performance and resistance. The exterior walls, which
absorb moisture from the ground through capillarity or
from precipitation, are the most in risk (Figure 10). This
makes it necessary to constantly assess some crucial
architectural options pertaining to the structure of the
building.

Figure 11. Pictures of roof deterioration
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Figure 12. Possible solutions of roof and floor thermal insulation
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Figure 13. Drawing detail approaches to safeguard adobe wall's exterior layer with fire bricks and wood
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Figure 14. Drawing detail approaches to safeguard adobe wall's exterior layer with insulation

Initially, the potential of producing an interstitial air
layer, which protects the floor from water and keeps it
warm in winter and cool in summer, would be optimal.
Then, to prevent moisture from entering the building
through capillarity, barriers should be erected between the
adobe wall and the foundations. Foundations may have a

waterproofing layer in order to shield the wall from
capillary water and precipitation. A drainage system may
be set up to drain away groundwater, protecting the
foundation wall from excessive moisture (Figure 12).

The loads from the roof are supported by the foundations
and adobe walls. The current ventilated roofs, in particular,
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are the ideal choice for creating fresh environments since
they are opened and aired, creating cool and ventilated
conditions within the houses. The roof must be sealed with
a second layer in order to improve the building's thermal
insulation and provide warmer surroundings during the
winter (Figure 12).

Since we have primarily discussed the thermal insulation
of the floor and roof thus far, we must also discuss the
exterior perimeter walls. An adequate coating, to protect
adobe walls from atmospheric agents, or to increase its
thermic characteristics can be designed in different
solutions.

Another external fire brick or wood layer on both
external and internal sides, can be designed to protect the
adobe wall (Figure 13).

Insulation materials can be used in three distinct ways:

7

LA
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on the inside, outside, or in the space between the two
levels of a wall. Glass fiber, rock wool, fibrous materials
like cellulose insulation or glass wool, as well as solid
fillers like polyurethane or polystyrene, mineral wool fiber,
polystyrene beads, or insulation foams, are just a few
examples of the many different materials that may be used
as insulation. When the insulation is installed outside of the
wall, the load-bearing wall of a building is better protected
against extreme temperature variations and the risk of
condensation. By doing this, the risk of heat stress and
water vapor saturation damage is decreased. External
insulation can change how a property looks when we need
to make repairs in a listed building, so it's not always the
ideal solution. Additionally, by increasing the building's
overall surface area, it changes the building's footprint
(Figure 14).
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Absorptive paint

Loam plaster
Green bricks

\
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Figure 15. Passive wall heating system (book of Gernot Minke, “Building with earth”, pg. 134)
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Because it is relatively easy to install, doesn't require
additional components outside, and uses less resources,
internal insulation is typically the most cost- and
approval-efficient solution. The creation of thermal bridges
in the building's design nodes, however, is the fundamental
technical problem with interior insulation.

Cavity wall insulation is that which is positioned
between the outer and interior layers of an external wall.
Buildings with exterior insulation and hollow walls both
have advantages and disadvantages. Because thermal mass
is preserved within, cavity walls often experience fewer
summer overheating hours. By increasing the effectiveness
of the building, adobe walls may also be used as a passive
wall heating system in new modern projects, as in Figure
15.

This detail belongs to the residence in Kassel, Germany,
which has an effective heating system that runs exclusively
on solar energy. The solar energy is conducted through a
10-cm-thick insulating layer of thin polycarbonate tubes to
reach a 24-cm-thick loam wall that is covered with loam
plaster. The plaster is coated with a thin, absorptive black
paint. This wall radiates heat into the interior of the house.
In summer, when no heating is required, the translucent
slab is covered by a reflective curtain (sunshade)[10].

6. Conclusions

The majority of Albania's historic adobe structures are
now abandoned, slowly deteriorating, and disappearing.
Not just for the sake of the present, but also for the benefit
of future generations, what is left of this region's significant
architectural history should be protected. It demonstrates
the skill of the master builders who, by utilizing this locally
available natural material, were able to produce structures
with distinctive structural and environmental qualities.

The traditional adobe houses and the building techniques
analyzed through this study, demonstrate that many of
these old structures require reinforcement and repair in
order to maintain their viability, but they also require
technical upgrades in order to enhance their thermal
performance. The techniques used in those buildings can
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be used to preserve that might potentially be used in future
construction projects.

It is clear that the paper's contents and guiding concepts
must be incorporated into modern architectural practice.
Traditional regional methods may be used in new adobe
constructions, and the suggestions mentioned in the article
can improve these structures from a thermal standpoint to
produce higher-quality, warmer structures free of moisture
and mold.
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