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Abstract

The idea of this project was inspired by the destruction of the old city
center (old Medinat) in the city of Benghazi, Libya created from the
Second Libyan Civil War (2014-present). Despite the destruction and
devastation, the removal of the old has created new opportunities to
rethink the role the old city and its housing, especially considering the
long-forgotten traditional one to two storey Arab courtyard houses. This
project takes an experimental interpretation of the courtyard house on
a site that was once rich with this local housing typology. We propose
a residential low rise apartment and housing complex, with communal
and mixed use spaces. The driving themes of the project were cultural
factors, flexibility, individuality and modularity. The prospect of the pro-
ject aims to showcase how heritage can be combined with modernity to
jump into the future while keeping identity.

Die Idee zu diesem Projekt kam durch die Zerstérung des alten Stadtzen-
trums (alter Medinat) in Benghazi, Libyen, durch den Zweiten Libyschen
Blrgerkrieg (2014-heute). Trotz der Zerstérung und Verwistung hat die
Beseitigung des Alten neue Mdglichkeiten geschaffen, um die Rolle des
alten Stadtzentrums zu tGiberdenken, insbesondere der seit langem
vergessenen traditionellen ein bis zweistdckigen arabischen Hofhauser.
Dieses Projekt erfordert eine experimentelle Neuinterpretation des Hof-
hauses an einem Ort, der einst reich an dieser lokalen Wohnraumtypo-
logie war. Wir schlagen einen Wohnkomplex von Apartment- / Hausty-
pologien, mit kommunalen- und gemischten Nutzungsrdumen vor. Die
Hauptthemen des Projektes waren kulturelle Besonderheiten, Flexibili-
tat, Individualitdt und Modularitat. Die Perspektiven des Projekts sollen
zeigen, wie Vergangenheit mit Modernitat kombiniert werden kann, um
auch in Zukunft Identitdt bewahren zu kénnen.
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Figure.1.1: Map of Location
Figure.1.2: Map of Benghazi Region
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1.1 | Location

The Benghazi sub-region borders along the Mediterranean coastline
on a relatively flat plateau-like terrain. It then rises abruptly towards
the north east to meet the Al Jab Al Akhdar Mountains. The sub-regi-
on’s fertility makes it an important agricultural factor for the region
and the rest of the country. The fertility and vegetation becomes less
abundant to the east and to the south towards the Sahara.

According to the census of 2017, the regions population has reached
a population of 1,400,000 which represents 25 percent of the popu-
lation of Libya. The region‘s economic life depends on the agriculture,
construction and community service industries and a smaller porti-
on of fishing and tourism industries. 65 percent of the population are
living in urban areas.

There is one airport in the Benghazi sub-region, Banina Airport which
is sufficient for the regions transport movement. A railway system is
envisioned but no programme exists at the moment. There are several
small ports and marinas in the region, the biggest port being in Beng-
hazi city. The majority of the movement within the region happens
with locally owned cars and local bus route.

The settlement pattern of the region is very dispersed and sporadic.
For example, services, social services and housing have large distan-
ces which consequently increase public investment, costs, time, traf-
fic congestion therefore decreasing the life quality of the inhabitants.
Large part of the rural settlements contribute to the national and local
economies. The biggest part of the Benghazi Sub Region is not popu-
lated.
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1.2 | Benghazi city

Benghazi is the second largest city in Libya with a population of
640,000 people. The city is sprawling along its approximately 20km
coastline and into the desert. Benghazi is the commercial, administra-
tive, medical, recreational and educational center of the region. The
only harbour, university and International airport are making the city
even more central to the region. Trade and existing oil production links
has widened Benghazi's role on the international stage. In the last 30
years, the population of Benghazi has doubled, with a continuously
decreasing growth rate. The population growth estimate for 2025 is
1.80% with a household size of 5 members. Additionally it is estimated
that 7 percent of the population will be Non-Libyan.

Around 85 percent of the sub-regional employment centers around
the city of Benghazi, making it the economical center of the region.
Additionally 80 percent of the regions population agglomerate in the
Benghazi metropolitan area. The petroleum industry is the dominee-
ring sector for the Libyan economy, generating more than 70 percent
of the GDP, however the oil and gas sectors provide only 3 percent
employment. Public services such as health and education provide 50
percent of employment, while agriculture and tourism between 5-8
percent. Petroleum and agriculture are the most important sectors in
the region, while construction is also becoming increasingly import-
ant. Due to tight government control and policies, the majority of in-
vestments and employment opportunities came from public sources,
giving private businesses little space to thrive. Industries of the Beng-
hazi metropolis are located outside the 5th Ring road towards the
southeast and north of the city. The larger establishments are cement
and metal factories while smaller factories produce mostly textile and
food goods such as biscuits and pasta.

Figure.1.3: Views from around Benghazi Old city (the Lake, Al
Fundouk Farmers market, the Italian Cathedral, Arcaded Sougq)
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1.3 [context & economy

Libya has gone through several waves of conflict since the beginning
of the February 11th Revolution in 2011. This has affected millions of
people. Currently, the country struggles with power divisions between
territories held by rival governments, factions and militias causing a
geographical and political division between the East, West and South.

Between 1970 and 2010, the economy of Libya depended on oil for al-
most all of its export earnings. This was 80 percent of the governments
revenue and half of its GDP. Based on the World Bank, in 2010 the per
capita income was one of the highest in Africa and higher then the
MENA (Middle East, North Africa, Afghanistan, and Pakistan regions)
average. The governments policy was aiming for a similar social struc-
ture as other Arab nations, by providing free health care, education,
public sector jobs, food and fuel subsidies and giving limited speech
and freedoms. More than 80 percent of the formal labor force worked
in the public sector. The very limited private sector was crippled by
domineering state institutions, which in turn created a very poor job
market and only created an overinflated public sector with a high de-
pendency for expatriate workers. After the 2010/2011, Libya'‘s crude
oil production has fallen for more then 70% since the uprising and the
overall output of the country remains low due to disruptions in the
supply chain, insecurity and lack of investments. Per capita income
from 2012 has also fallen more than 60%. Lack of funding for imports,
especially food imports, fed an increase in black market activity and
storing food at home. The unemployment rate has also reached an
unprecedented high. The economic crisis unfortunately fuels for more
instability.

Figure.1.4: Views of Benghatzi City
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1.4 | nature

The region has different climatic conditions, being affected by both
the humid sea and the dry desert micro-climates. The coastal areas
to the north have very comfortable conditions with reasonable rain
coverage. The southeastern area is semi-arid with scarce vegetation
and few other resources limiting its suitability for settlement. A cli-
matic feature of the region are the southern ‘gblis’ or hot desert winds
which occur mainly in the summer, bringing a large quantity of sand
and drastic changes in temperatures. Sand is everywhere.

The city was developed mainly on the coastal semi-arid flat plain
(Benghazi plain). This plain extends 30km along the coast and 20km
southwards. The eastern, northeastern and south eastern formations
consist mainly of limestone and calcareous clay. The grounds in the
southern parts of Benghazi consist of alluvial sediments (mainly loam,
silt, gravel and cemented gravel) while coastal zones are composed of
sabkha sediments (salty clay and sand materials), coastal sediments
like beach sands, cemented dunes, and marine calcareous deposits
(largely siltstone and clay).

The main vegetation of Benghazi consist mainly of palm trees around
the northern coastal areas, while the eastern zones are relatively bare
with small desert scrubs. The southern zones are occupied by cultiva-
ted farmland (mainly grass fields and orchards of olive and eucalyptus
groves). The coastline of Benghazi is largely made of saline and soft
land (salt marshes, lakes and swamps), coastal sediments like beach
sands, cemented dunes, and marine calcareous deposits (largely of
siltstone and clay). This geological makeup increases the likelihood of
temporary or permanent flooding,

Figure.1.5: Impressions of nature (the sea, the sandstorms, the marshes)
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1.5 | urban structure

The modern concentric compact form of the city has been

mainly influenced by two Masterplans from Doxiates As-

sociates. Initially, Benghazi’s early urban development has

been largely formed by the geological landscape of coastal

marshes (sabkhas), confining its growth to a narrow strip of

— land between the sea and the sabkhas, leading all develop-

ment to grow towards a southern plain. The first 1966 Mas-

terplan from Doxiades aimed to centralize the administrati-

ve, commercial and business activities in a Central Business

District (CBD) into the historical old town. This overall plan

included an intricate concentric road network with many

ring roads, major radials and a loop surrounding the CBD.

BENINA The second Masterplan of 1988 from Doxiades aimed at to

AIDDQORT reduce urbanization, improve land use systems, help re-

duce the dependencies of external imports and workforces

and to promote better population distribution and conser-

ve natural resources. With these goals in mind, the port

and the airport were expanded, the agricultural zoning to

the east and south was expanded and large industrial zones

were built in the wider Benghazi area and along the coastal

~ __ -~ belt. Most importantly, due to an increase in population

and an inadequate amount of agricultural land and water

resources, all the developments aimed to keep in mind the

vital decentralization strategy of the city. Residential use is

the most extensive land use in Benghazi, covering around

60% of the developed land in the city. This is followed by

education areas with 12% and public administration areas

with 11%. After the second World war, an economic boom

(mainly due to the oil discovery) led to a fast development

of the inner city areas with residential buildings, commerci-

al businesses and sougs. This consequently led to problems
of connectivity and traffic issues.

Figure.1.6: General plan of the urban structure of Benghazi

Sibliothek,

Your knowledge hub
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1.6 | housing

Around 60 percent of the city’s developed land is used for residential
buildings. Commonly found patterns throughout the city, is to have
either isolated residential units or units within a mixed use commer-
cial block. The housing sector is categorized into mainly villas, houses
and apartments. Approximately 41 percent are houses, 12 percent are
villas and 46 percent are apartments. Houses are usually one storey
buildings, usually with one or 2 rooms opening up to a central cour-
tyard. Ground floors of the houses are sometimes used for commer-
cial purposes.

The typology of the so called Hawsh (house with a courtyard) was a
common typology in the city center, but because urban sprawl, pure
hawsh districts do notreally exist anymore.

Another common typology is the villa typology which is usually com-
posed of a one or two storey building, with a garden on a plot of
around 500m?2. This typology usually has a high masonry wall to create
more privacy. There has also been a rise in one storey attached and
semi detached rowhouses.

In the medium to high density areas, the apartment typology is the
most common dwelling type. Typically an apartment block consists of
2-4 storeys, usually including private balconies, often with a shared
backyard and/or side light wells. The most recent development are
multi-storey blocks, primarily initiated by the public sector, containing
8-12 storeys, with private balconies on each side and often the ground
floors left communal facilities like car parking.

Figure.1.7: Impressions of various housing typologies
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1.7 |modern Libyan architecture

Like many developing countries, Libya experienced rapid economic growth
and a rapid increase in population which triggered a construction boom and
the construction of contemporary single family houses mainly influenced by
western models. The modern construction boom triggered a rise of many
uniform reinforced concrete structures all over the country with little regard
to the climatic and cultural barriers present. This lead to both uncomforta-
ble spaces but also spaces that did not fit with the local cultures and habits.

In my personal opinion, Libyan architecture is little formless. A mere copy
paste from styles foundd modern day magazines, with no consideration for
local culture or climatic conditions. A largeg glass facade, imported decora-
ted materials combined with an absence of courtyards are the new charac-
teristics of the Libyan building form. | find in most Libyan cities and towns
there is a lack of coherence, harmony and character which shows a clear
absence of identity. Weak institutions, a lack of planning regulations, stan-
dards and undefined urban planning character has created a growth of bad
and random architectural features and informal developments.

As an oil-rich country, importing expensive materials and infrastructure
components was encouraged and through this process traditional building
methods and local layouts were slowly forgotten. In my observation, many
new buildings are lacking identity and are not conforming to accepted archi-
tectural features. The focus is on the openness to the outside instead of the
inner courtyard, in turn removing any sense of privacy which.

On a general note, Libyan architecture can be seen as a composition of ab-
stracted, geometric forms that elaborate the structural massiveness of the
often used concrete or stone blocks. It is lacking external ornamentation,
emphasizing on form, the soundness of structural mass and expressive ab-
stract shapes.

21
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1.8 [ the courtyard house

The courtyard house is a fundamental and traditional building characteristic in the
Mediterranean and in climatically hot regions. It has been used by many urban and
rural civilizations throughout history and it is still in use today in many Asian, North
African, South American and European countries. The courtyard house is a very
typical model for Mediterranean countries. Its building techniques were introduced
to Libya by the Romans and the Phoenicians. The East Muslim and Ottoman archi-
tecture continued to reinforce this influence of the courtyard house. In the 16th
century Andalusian people (Bashas and Beys immigrants) brought similar versions
of their courtyard houses to Libya.

The courtyard is a very flexible space where most of the family activities take place.
It supports community and family life. Its central location gives security and privacy
to the residents and brings daylight and air movement into the rooms around it.
There are often trees, plants and a shallow pond or pool in the courtyard that crea-
tes a comfortable micro-climate. This model can be characterized as inward looking,
having often very few outdoor windows which further respects the harsh climate
and the cultural and social factors.

The main functions of the courtyards are:

- showing the limits of the properties;

- a defined place of privacy for the family;

- unifying all the spaces and elements of the house;
- circulation unit;

- garden, pool and cool space;

- ventilation unit.

courtyards are also:

a quiet place;

a shaded place;

a gathering place;

a safe area for children;

Figure.1.9: Impressions of the courtyard house typology
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Some important considerations about central courtyards are:

- it can be difficult to use in adverse weather; a covered spaces is much more
usable.

- difficulty in using air-conditioning;

- association with poverty, slums

- considered old fashioned

On the other hand, with a covered courtyard the following problems emerge:

- a lack of lighting and air-movement;

- increased humidity and temperature levels;

- lack of a connection to the outdoors;

- loss of trees and ponds as climatic and beauty features.

It is therefore very important to find a balance between modernizing traditional
courtyard houses, redefining it to fit contemporary lifestyles and work with the
technological and socio-economic changes, all while keeping its vernacular style
and climatic advantages.
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Two-Story Courtyard Building
Plot: 189m?2

Apartment: 156m?
Courtyard size: 33m?

Three Story Courtyard Building

Plot: 240m?
Apartment: 197m?
Courtyard size: 31m?
Storys: G+2 (3 dwellings)

Four-Story Courtyard Building

Plot: 67m?
Apartment*: 36m?
Courtyard size: 12m?2
Storys: G+3 (shop +3 dwellings)

Figure.1.10: Plan of courtyard buildings
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modern courtyard buildings

Figure.1.11: Exterior views of courtyard buildings
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Figure.1.12: Interior views courtyard houses in Benghazi
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the courtyard house

The traditional Arab dwelling is about 150m?2, comprising of 1-2 storeys, with an open
central courtyard surrounded by the sleeping and living rooms. The inner courtyard
is usually rectangular, square or trapezoid between the sizes 25-50m?2. The room
heights range between 3-4m and generally most dimensions remain uniform and
within human proportions. Narrows living and sleeping quarters are surround the
courtyard which acts as the main circulation between the rooms. Bathrooms and kit-
chens are often located on the southern sides to allow for cross ventilation with high
level window openings over the streets (often no more then 50x50cm openings). The
layout includes angled entrances to prevent women from being seen from the outs-
ide and to create more privacy for the domestic life. There is often a men reception
area called the Marboaa and often a separate women living room too. In two-storey
houses there is often a female living room on the top floor and a male living room
on the bottom floor. The domestic life is very inward looking, focusing most of its
activities in the courtyard. It is the core of the house, for both the activities and a
circulation unit. The layout reinforces the cultural aspect of domestic living, privacy
and gendered rooms.

]
7
eI p— Figure.1.13: Drawings of a one-storey
0 1 2 6m courtyard house
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Figure.14: Courtyard houses in
Benghazi
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The courtyard also gives important climatic properties to the house which are vital for
its exposure to temperature extremes, sunlight, as well as dust and sand. The cour-
tyard acts both as a light well and a very important ventilation unit for the whole
house. The courtyard is often kept cool from the shade generated by the building-
which in turn helps keep the rest of the house cool.

The compact shape of the house helps protect against undesirable heat and wind.
The alleyways are small, sometimes not wider then the room height. The shade of the
building keeps these alleyways cool which in turn help keep the indoor house tempe-
ratures regulated. Building materials are stone and mud plastering with thick 50cm
internal and external thick walls and no columns or beams. The thick walls reduce the
transfer of heat from the outside to the inside. Wood and palm tree trunks are used
for the roof and can sometimes be found between room walls. The clay shutters, the
so called the Mashrabias are typical.

1 entrance 6 bath
2 men's reception 7 room
i ﬂﬂ(\ i 3 we 8 store
ﬁ ﬁﬂ [] 4 women's reception 9 lobby
5 kitchen 10 open courtyard

Figure.1.15: Plans & section of a two-story courtyard house

0 10 20m

29


https://www.tuwien.at/bibliothek
https://www.tuwien.at/bibliothek

Die approbierte gedruckte Originalversion dieser Diplomarbeit ist an der TU Wien Bibliothek verfligbar.

The approved original version of this thesis is available in print at TU Wien Bibliothek.

thele

(]
blio
nowledge

(]
I
rk

Gharyan Traditional House

Gharyan: A city of about 90km south of Tripoli, sitting on the mountain chain called
the ‘western mountains’, is about 1000m above sea level. Most of the houses in the-
se region are compactly grouped, with relatives often living together. The center of
the old settlements were the mosque and the storehouse from the time of early Is-
lam. The climate in Gharyan is very hot and dry in the summer (temperature average
of 35 degrees) and cold and rainy in the winter (temperature average of 10 degrees).

The traditional dwelling of Gharyan: The region has two traditional dwelling types,
both suited for the high temperature changes of the climate. The first dwelling type
is the so called Aboskefa which is constructed completely underground. The second
dwelling type is the named the Al-Feseal which is partially underground. They are
made as caves or cubic holes which are manually dug by workers. These underg-
round houses often consist of 8 large rooms, where each room is a home for one
family since often relatives live all together in one dwelling. The bedrooms often
have the shape of a trapezoid, with an entrance wall of only 1.90m. This represents
the smallest width of the trapezoidal wall whih than expands up to 5m. The room is
often divided by curtains into 3 parts. The first room is the living space, the second
room is the children space and the last room is the couples room, where also the
bathroom is located. Each functional space is marked by an additional 15cm raised
floor to add to the feeling of spatial partition. The room heights are usually around
2.30m. The total area the house can go up to 500m2. The house shown here has a
courtyard size of 10 x 10 m and a depth of around 9.50m.

+0,00m

Figure.1.16: Section of a typical Gharyan house
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By allowing movement between rooms without connecting them, the courtyard
serves circulatory purpose. It also serves a social purpose by being a gathering spa-
ce for all the family members. It often contain plants, trees and as we see in the
picture, also contain a well.

Material and Thermal Comfort: These houses are carved in limestone on site. This
type of dwelling does not need a lot of construction material but is very labor inten-
sive. This building typology is environmentally friendly as it dooes not unobstruct
the landscape. The system of natural ventilation keeps the interior temperature
relatively constant. The stability of the underground temperatures provides good
heat isolation during the hot summers and cold winters, creating pleasant condi-
tions year round.

1 entrance
2 3.4x3m men's salon

3 hall

4 10 x 10m courtyard

5  planted area

6 1.6 x1.8m kitchen
7 9x5mrooms

8 17x15mW.C

Figure.1.18: Impressions of a Gharyan house
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Figure.1.19: Plans & sections of Ghadames houses

Figure.1.20: Dense urban structure and rooftops of

Ghadames old city
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The Ghadames House

The oasis of Ghadames is located in the northern part of the Saharan Desert, appro-
ximately 650 km south of the Mediterranean sea and Tripoli. It is around 300m abo-
ve sea level. Ghadames is one of the oldest cities in Libya, with some of its housing
being 3000 years old and still being occupied today. These traditional houses within
the old settlement comprise about 11% of the total residential zone.

Climate: The city of Ghadames goes through temperature extremes throughout the
day, from very hot days to very cold nights. During the winter, the climate remains
warm due to the desert sand. The mean maximum temperature from May to Octo-
ber is between 35 Celsius to 48 Celsius.

Urban form: The urban layout of the city is highly compact and dense, with a unique
form of layout and building form. Sheltered spaces and alleyways form the circula-
ting streets of the old town, protecting the inhabitants from the extreme weather
conditions. The alleyways are covered, narrow passages (widths varying from 1.5m
to 3m) that are characterized by sharp curves which help for ventilation purpo-
ses by breaking the strong winds into gentle breezes. The shade of the alleys also
create cool spaces for people to meet, rest and walk comfortably, while still provi-
ding a high level of privacy. Openings in the alleyroofs reinforce the ventilation pro-
cess and provide a source of light for these passages. The distance between each
opening is about 15m.

Materials and Thermal Comfort: The people of this desert region often used granite
stone for the foundation of its buildings. Sun-dried bricks of clay are used for the
walls and stumps of the palm trees are used for the ceilings covered by clay and
limestone. The stumps are also used for trusses and beams. The structural system
is supported by load-bearing walls between the houses. This provided additional
support and insulation from the external conditions. The outer and inner walls are
thicker at the bottom and decrease in thickness as the go higher up, with the thick-
ness ranging between 70cm at the bottom and 40cm at the top. External walls are
often in very light and pale colors to increase the surface reflectivity. The extreme
climate leads the house design to remain relatively compact.
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Figure.1.22: Plans & sections of Ghadames houses

Figure.1.21: Ghadames old city views
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The Ghadames House

Single family houses: The traditional Libyan house of the Ghadames region follows
a vertical design, using local materials and adjusting to the harsh climate. Single fa-
mily houses can have a total house area between 200-300m?, with it varying depen-
ding on economic situation and location. The rooms of the house can vary from fully
shaded to totally exposed like the roof which is often also the kitchen. The house
consiss of usually 3 storeys. The entrance is usually 0.95m x 1.80m. The male area
is usually on the ground floor, next to a storage space. The central hall (common
dimensions 5x6m) is at the mezzanine level with the bedrooms. The rooms are of-
ten very narrow, for example, the depicted rooms are 2.17 x 7m and 1.60 x 3.90 m.

The roof is often used as the main kitchen and summer shed. The roof plays an
important role in the vernacular house and its family life since it is the only private
outdoor space of the family. It is used as a kitchen (to help get keep the house clean
of heat and smoke outside the house) and as a place for women daily activities.
High exterior roof walls add privacy and protection from the dust and winds. There
are even passageways on the roofs made especially for women to meet and greet.
The houses stand often wall to wall. There are no windows in the external walls
with the only light source provided by skylights in the living room. With the help
of mirrors and reflective surfaces, the light is dispersed throughout the salon and
other rooms. This also helps with the circulation of fresh air and eliminates heat
accumulation. The ceiling heights can go up to 2.50m in the rooms while storage
units often go to 1.60m.

The majority of houses in Ghadames share similar design, differing only in their size
and decoration depending on economic situations. The architectural design clearly
values privacy and the personal social life, especially for women.
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Figure.1.23: Food market in Benghazi showcasing the importance of alleyways for daily life
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1.9 |local cultural considerations

Important socio-cultural considerations for internal and external spaces in Libya:

- Large family sizes (between 5-6 people).

- Privacy in the Libyan household and society is a important.

- The separation of age, sex and guests (defined roles within a family).

- Extended family and elderly people have a high status.

- The kitchen, storage spaces and preparation spaces are very important.
- Safety and security

Proposed architectural solutions:

- Living room for men and women.

- A guest bedroom.

- Terraces that can eventually be extended into a room.

- Living room has access to the courtyard.

- Staircase entrance to the family area, basement and first floor.
- Kitchen and toilets on the west side (to prevent excess heat)

- Courtyard in the center.

- Extendable rooms

- Using staircase as wind trap by orientating it toward the north.

- Use of musharabias (perforated clay or wood panel) in balconies for privacy, shading and air.

- Sun utilization
- Dual use terraces
- Multiples entrances with internal and external staircases
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2.1 | Benghazi old city

The old city is partially built on the Hellenistic, later Roman city of Be-
renice. Much of the ancient city was destroyed during the Ottoman as
well as Italian periods, but remnants of the ancient city still remain in
the site of Sidi Kremish but it is likely that they could be found under-
neath the whole city. The old city has many cultural and architectural
overlays, from remains of small Arab houses, to monumental Italian
collonades and Italianesque facades of the 1930’s to Ottoman arched
windows and decorative doors.

The old city of Benghazi was the city‘s central business district housing
the main governmental offices, services and banks. It also sustained
a rich commerical life with various shopping streets, several smaller
Sougs (market) and one big farmers market. Before the February 11th
Revolution, the old city was one of the most vibrant and popular hubs
in the city. Its lively mixed use environment, its diverse social com-
position and the active street life were some of its most important
characteristics. Due to its centrality and popularity, the industrial port
activities and the lack of traffic planning access, the center suffered
from car congestion, noise and air pollution and extensive roadside
parking which reduced the quality of life of visitors and residents alike.

Figure.2.1: Satellite map of Benghazi old city
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Figure.2.2: Impressions of the old city of

Benghazi
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ous maintenance and interest in cultural
value. The old city holds the most cultural
history of the city's development which
makes it an imperative matter to think
about preserving some of this heritage
especially throughout this opportunity of
reconstruction and rethinking the old city
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heritage site conditions

intersections
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projected pedestrian zones

points of interest

“}auioljqig usipn NL e ud ul s|ge[rene si sisayl SIUl JO UOISIaA feulBblio pasoidde ay

qny a8pajmoud| INoA

“JeqBnyan 3auloljqig usipn N1 Jap ue isi iagrewoldiq Jasalp uoisiaAfeulBuO apjonipalb ausiqoidde aiqg AV_QF_H.O__G__M


https://www.tuwien.at/bibliothek
https://www.tuwien.at/bibliothek

o
o~
o~
S =
<
o a8
wn S ATH
= S n
[TT] = w
o xw
() o2
oo
oI
2
2
S
<
S
1%}
<
K]
5
hs]
<
Qo
o
[\
h=d
&
[\Y)
50
S
S
4 i <
w - Zz u n1u.
z Y < o w :
o g = N Z N
N L > [\
= Noo G N 5
n o < < i)
x o E = [
S m o x >
o =) L o [«]
~ a
= []
0
llp}
ayiolgig uaip\ N1 e wid ul sjgejieAe si sisayl Syl Jo uoisiaa [euiblio panoidde ay gny 38p3jmou Inox

“JeqBnyan 3auloljqig usipn N1 Jap ue isi iagrewoldiq Jasalp uoisiaAfeulBuO apjonipalb ausiqoidde aiqg AV_QF_H.O__B__M


https://www.tuwien.at/bibliothek
https://www.tuwien.at/bibliothek

Die approbierte gedruckte Originalversion dieser Diplomarbeit ist an der TU Wien Bibliothek verfligbar.

The approved original version of this thesis is available in print at TU Wien Bibliothek.

thele

(]
lio
nowledge

b

i
r

heritage site conditions

After looking at the site conditions, certain criteria were chosen that
might be beneficial in understanding the potential of the site overall.
The following analysis shows different characteristics of the location
of the site and it could help trigger certain understandings of potential
relationships with the rest of the old city.
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03 project goals

provide flexible, private and adaptable living spaces
with the use of courtyards and loggias

continue the mixed use framework on the ground floor to
help reactivate streets

maintain the mixed housing typologies & mixed social
situations

connect the heritage zone with the use of arcades
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modular expansion and individualization

F [ H ]E
and / or and / or
...................... > >

J

staircase possibility for

. module for top/ individual de-
set toilet module bottomfloor signand growth
expansion within limits

Through a modular system of construction, greater flexibility and possibilty of growth can
be achieved by allowing elements to be easily removed or added to the structure according
to the residents needs. As families grow or shrink, as professional or personal needs chan-
ge, so do spaces. A series of modular housing/apartment types can be enlarged through a
loft floor. Additionally, the interior by adjusted by removing/adding walls or adding flexible
units like sliding/folding wall panels.

The set units would be a toilet/shower cubicle and a staircase unit that can be added on
the exterior or chosen to have it as an interior inbuilt unit. With no load bearing walls, the
interior layouts can be adjusted according to the users will. The users will be free to design
the interior according to their needs. A staircase module would also be available for gro-
wing families that can have a second floor or a loft built if necessary.The individual housing
units will be partially seperated through a permeable facade and roof system that will allow
users to utilize the flat roofs as an extension of their courtyards. With both private cour-
tyards and more public loggias, a combination of open spaces is created.
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Figure.4.1: Apartment type 1 schematics
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OPTION A OPTION B
Individual movable Movable element
permeable element within continious

permeable membrane

Figure.4.2: Apartment type 1 idea developments graphics
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OPTION C
private stepped roof as
extension of
courtyard
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floor plan developments & experiments

SR
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BASIC MODULE

The standard module would be avai-
lable in different sizes for different fa-
mily sizes, always with the possibility
of growing one unit above creating a
usable flat roof as well. The traditional
courtyard houses often had a room
in the house that was being used as
storage, shop, workshop or handicraft
space. Depending on the plot size and
the space available on the ground
floor, the shop can be of various sizes
and can be connected by either an
internal or external staircase.

Figure.4.3: Apartment type 1 basic module
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The basic module can have some variations of where the
toilet unit would be placed based on location and prefe-
rence. This also allows a variety of arrangements to be
planned that will allow the residents to optimize their
spaces. The moving module will have a standard rec-
tangular shape, however it would also be possible have
other shapes too. The module would also be available in
different sizes.
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PROFESSION AND HOME OFFICES
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apartment + loft
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R Figure.4.5: Floor plan alternatives
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Figure.4.7: Floor plan alternatives

qny a8pajmoud| INoA

ylol|qie


https://www.tuwien.at/bibliothek
https://www.tuwien.at/bibliothek

SOCIAL DIVERSITY

= s =
c - —
is 52 23
£g £ £sg
o + =
o @ 5 o s
QN o m am
a%Zm a3m ' M~
s 'Y o 2., £
N O NR=} =
5(1

_Hw
I @@ ]

5m

78

“}auioljqig usipn NL e ud ul s|ge[rene si sisayl SIUl JO UOISIaA feulBblio pasoidde ay < any 23pajmou Jnox
“JeqBnyan 3auloljqig usipn N1 Jap ue isi iagrewoldiq Jasalp uoisiaAfeulBuO apjonipalb ausiqoidde aiqg v_w_._u.o__ﬂ__m


https://www.tuwien.at/bibliothek
https://www.tuwien.at/bibliothek

WALL FLEXIBILITY

m]

Uy

& -

“}auioljqig usipn NL e ud ul s|ge[rene si sisayl SIUl JO UOISIaA feulBblio pasoidde ay
“JeqBnyan 3auloljqig usipn N1 Jap ue isi iagrewoldiq Jasalp uoisiaAfeulBuO apjonipalb ausiqoidde aiqg

internal interlocking
sliding room

operable wall

sliding room

room

panels

module

[ T
gl
VES
\ )

e - - = N

e —_
/ \

\ /
\ BT
\ )
[ I V)V

Kl

_ Py

common
building zone +
loggia

living

apartment
seperation
+ operable

service

walls

ing

79

area

buildable
Figure.4.8: Floor plan alternatives

courtyard

qny a8pajmoud| INoA

Saylolqie


https://www.tuwien.at/bibliothek
https://www.tuwien.at/bibliothek

)

mmmmmmmmmmmmmm
“Jaupoljqig usipn NL e ud ul ajge|reAe si sisauyl SIUl JO UOISIOA [eulblio panoidde sy ,  am


https://www.tuwien.at/bibliothek
https://www.tuwien.at/bibliothek

Die approbierte gedruckte Originalversion dieser Diplomarbeit ist an der TU Wien Bibliothek verfligbar.

The approved original version of this thesis is available in print at TU Wien Bibliothek.

M Sibliothek,
Your knowledge hub

VISITOR/
PRIVATE
space

PRIVATE

KITCHEN/SERVICE space

apartment type 2

space

space

1 1
1 1
...... > KITCHEN ! PRIVATE ! VISITOR
space ] space : space
i i
! 1
! 1
H LOGGIA :
! 1
pmmmmmne-
1 VISITOR/
G | PRIVATE PRIVATE
i
1

By rearranging these previously mentioned
chen/service) , a new arrangement is created with the moving module else-
where. By keeping the service/kithen space along the semi-private flexible log-
gia space, the private space can be situated opposite while allowing part of the
rectangular basic module to be moved inwards and outwards to create a loggia space

KITCHEN/SERVICE space

4 spaces (loggia, private, visitor, kit-
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Figure.4.9: Apartment type 2 schematic floor plans
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The shifting of these 3 spaces (private, visitor, kitchen/service) has created 3 flexible log-
gia spaces. The use of a sliding wall system can make the loggia spaces smaller or larger.
The wall system consists of operable panels (translucent, transparent, opaque or a mix
depending on user preferences) which allows additional spaciousness to be created.

Figure.4.10: Apartment type 3 schematis
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Figure.4.11: Apartment type 3 schematic floor plans
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The tesselation pattern has has been used as the base for the urban masterplan. It allows
to be repeated and connected with each other in different constellations. By removing
the singular unit of the pattern and by changing its heights, different spatial relationships
can be created.

86
| Figure.4.12: Urban Concept Schematics
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To further modularize the tesselation pattern, the singular shape has been broken down to the
most important residential components , the living space (the dwelling units), the circulation units
and the communal units. This will help to further rearrange the modular parts in different loca-
tions where necessary.
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Figure.4.13: Urban concept modular pattern
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precast concrete components

Precast concrete elements can also be a fast and cheap modular construction approach
because all the elements are fabricated off site and rapidly erected on site. Elements can
include frames, beams, walls, columns and floors. Recycled concrete can be used and
existing modular elements can also be re-used due to their durability. Modular composite
systems like precast insulated concrete panels are made of an insulation layer between
two layers of concrete. The panel is held together by shear stands and prestressed steel
strands. This would also be an alternative for a precast wall panel system.

Poured Concrete

Expanded polystyrene
Inner & outer leafs

Ridges connect
ICF Blocks

!

Figure.4.15: Insulated Concrete Formwork (ICF) sections and illustrations
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insulated concrete formwork

Insulating concrete forms (ICF) building systems are made of modular large polystyrene
blocks that interlock to form the desired building shape. Concrete is than poured inside the
blocks of the wall structure to bond them to each other. Each block is made of two insula-
tion pieces connected together by metal ties. Before the blocks are filled with concrete,
the walls are supported with shuttering which braces the polysterene before and after the
pouring of concrete, otherwise it would burst. The forms are designed to provide insula-
tion, nailing surfaces, and a vapor barrier all at once.ICF can come in the form of a block
(similiar of concrete masonry unit), panel or as a plank.

Benefits of ICF include:
- modular building product
- major structural component, exterior and/or interior
- excellent insulation properties/ high performance thermal resistance
- excellent air tightness (minimum amount of joints) / Vapor and Air barrier
- liquid moisture resistance barrier /reduces cold bridging
- high thermal mass capacity (slows down heat transfer)
- low U-Value and Fire resistance rated assembly
- could be made of recycled polystyrene
- long term sustainability and economical
- low skilled labour required
- Sound attenuation rated wall
- Substrate for direct application of exterior and interior finishes
- Safer construction site with less waste

Types of ICF walls
1) flat wall 2) grid-grid 3) post and beam
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Types of ICF forms
1) panel 2) plank 3) block EPS sizes can be optimized

Doors and Windows: A wooden or vinyl buck is installed around the opening before the
concrete is poured.
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Figure.4.16: Facade experimentations
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perforated
concrete blocks

Ventilation or breeze blocks are an old aesthetic
and functional architectural intervention, especi-
ally for hot climates that allows air and light to en-
ter the space while creating a certain degree of pri-
vacy. This approach allows for a multidimensional
facade play where residents can also take part on
which mold form their prefer. They can be manu-
factured from concrete, ceramic or even terracotta.
Different stacking arrangements, similar to stacking
bricks with different bonds and thickness can bring
various results to further individualize the process.

Perforated concrete/cement blocks can be joined like
brick masonry in various types of bonds and various
degrees of porosity. Concrete masonry units (CMU) of
varying sizes can also be joined vertically to create a
perforated cladding system. Due to high density fibre
and high performance concrete, perforated concrete
panels can be punctured in different shapes and sizes
and to varying thickness to create a perforated facade
system. Architectural decorative concrete blocks can
also be stacked to create a perforated facade. The-
se can be made by hand with a simple mold and a
variety of sizes of machinery exists to automate the
process. They can be made at low cost, easily ma-
nufactured and provide security, diffused light and
airflow. With architectural decorative blocks, molds
can be individualized and building appearances
can be further personalized based on preferences.

Figure.4.18: Concrete block experimentations
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translucent concrete

Translucent concrete was invented by architect
Losonczi in 2001 and his formula uses very fine
gravel aggregate to encase optical fibers that
then allow light to transmit from one side of a
block to the other side. Translucent concrete
has light transmissive properties which is given
by the uniform distribution of Plastic Optical Fi-
bres (POF) throughout the concrete body. Opti-
cal fibres are hair thin cylindrical fibres of glass
or other transparent material which act as open
slits carrying the light through the concrete.

The manufacturing process of translucent con-
crete is not too different from regular concre-
te. Concrete is usually poured in a mold and on
top of each layer, a layer of fibres are infused. 4
to 5% of optical fibres by volume are added to
the concrete mixture. Common densities range
between 2100-2500 kg/m?®. Transparent con-
crete is most commonly seen as prefabricated
blocks and panels (thicknesses between 20 and
500mm) and can be used as floors, load bea-
ring walls and partitions walls as well as ceiling.

Transparent concrete integrates energy savings by
introducing more light and less concrete weight
into the building. It provides a high UV value,
structtral stability and aesthetic appeal. Costs are
generally high, however routine maintenance is
not required and costs are expected to decrease.

Figure.4.20: Translucent concrete permeability designs
Figure.4.21: Translucent concrete as sliding panels
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local craftsmanship and palm tree weaving

Traditional Beduin arts and crafts has a history of
using the palm tree wood, especially the leaves for
making fine crafted baskets, bowls and furniture.
This local approach to utilizing a local material is a
culturalandsocialaspectwhichcanbecherishedand
help enrich the local memory, history and heritage.

Taking this into consideration, my proposal for,
primarily the facade, is a paneling system com-
posed of steel panel frames filled with a palm
tree leaf weaved lattice. Similar to wicker pa-
nels, these panels will be made of palm tree lea-
ves intertwined in traditional bonding method.
To strengthen the connections a steel wire mesh
framework can be used as a basic to work on.

This approach aims to help reactivate local metho-
dologies and local materials in a modern appro-
ach, while using and training local craftsmen to
also help reactivate the local arts and crafts scene.
The old city center was very rich with arts and
crafts workshops and shops, especially focu-
sing on palm tree art, leather goods, jewellery
and furniture making. With this in mind, a palm
tree paneling facade in the old city will help cap-
ture a sense of place and local identity within
the residents. Another idea would also to have
the palm tree paneling workshop and its em-
ployees live and work in this housing complex.

Figure.4.23: Images of Weaving references
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Figure.4.24: 3D representations of weaved wicker
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Figure.5.1: Site plan
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Figure.5.10: Modular block 3 - first floor

Yaylolqig usiph N1 1e Ld ul ajgejreAe si sisayl Siy) JO UoisIaA [eulblio panoidde ay L any a3pajmous InoA
: A (L 2 9y3oiliqail
Tegbnyian yayiolqig uaipn N1 Jap ue 1si nagrewoldig Jasalp uoisianreulbuO apjonipab ausiqoldde aig v_ F— ._ﬂ_.m

10m


https://www.tuwien.at/bibliothek
https://www.tuwien.at/bibliothek

5.9 ‘

“}auioljqig usipn NL e ud ul s|ge[rene si sisayl SIUl JO UOISIaA feulBblio pasoidde ay P PP
“JeqBnyan 3auloljqig usipn N1 Jap ue isi iagrewoldiq Jasalp uoisiaAfeulBuO apjonipalb ausiqoidde aiqg v_w_-_u.o__ﬂ__m


https://www.tuwien.at/bibliothek
https://www.tuwien.at/bibliothek

Die approbierte gedruckte Originalversion dieser Diplomarbeit ist an der TU Wien Bibliothek verfligbar.

The approved original version of this thesis is available in print at TU Wien Bibliothek.

thele

(]
blio
nowledge

(]
I
rk

apartment type |

Apartment Type 1a Apartment Type 1b Apartment Type 1Ic

127m? 242m? 149m?*
(1-3 BEDROOM) (1-3 BEDROOM) (1-5 BEDROOM)
77m?* + 10m?* 77m? + 10m?* 77m? + 19m?
balcony loggias balcony loggias balcony loggias
30m? 28m? 53m?

shop 115m?

Figure.5.11: Apartment type 1 floor plans and axonometry
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Figure.5.12: Apartment type 1 3D

132
|

“}auioljqig usipn NL e ud ul s|ge[rene si sisayl SIUl JO UOISIaA feulBblio pasoidde ay < any a8pajmoun Jnoa
“JeqBnyan 3auloljqig usipn N1 Jap ue isi iagrewoldiq Jasalp uoisiaAfeulBuO apjonipalb ausiqoidde aiqg v_w_-_u.o__ﬂ__m


https://www.tuwien.at/bibliothek
https://www.tuwien.at/bibliothek

1T3

LN
A
4

Row . ’
| ll'mmmm

=
E
E
=
—
E
|
=
=
-
=
&
=
3
=
==
=
B
il
,.1

Figure.5.13: Interior perspectives of apartment type 1
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Figure.5.14: Apartment type 2 floor plans and axonometry
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Figure.5.15: Interior perspectives of apartment type 2
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Figure.5.16: Apartment type 3 floor plans and axonometry
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Figure.5.17: Interior perspectives of apartment type 3
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Figure.5.18: Interior perspectives of apartment type 3
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Figure.5.20: Construction detail section cut
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construction and details

mm

1. Wall

12.5 Plastered Wall/Verputzte Wand

79 EPS Insulation Panel (ICF Block)/ EPS-DAammung

75.5 Reinforced concrete (ICF Block)/ Stahlbeton

79 EPS Insulation Panel (ICF Block) EPS-Dammung

12.5 Plastered Wall/Verputzte Wand

2. Ceiling
Steel frame supporting pergola + hanging rail tracks 12
Stiitzender Metallrahmen fiir Pergola + Hangeschiene

18 Treated timber cladding/behandelte Holzbekleidung 125
Roof underlay membrane/Bettungsschicht 12.5

Control membrane roof sheathing
25 x 50mm batten/ Lattung

50 Ventilated cavity/Diffusionsoffene schicht
Reflective breathable membrane
169 Aluminium Composite Panels/ SIP Panele
3. Floor
10
10 Parquet/ Parkett
. 25
Breather membrane/ PE Folie-Trenn/Schutzlage
169 SIP Floor panel with 2x 11mm OSB Panel 30
6.5 Protective aluminium plate/Schutzplatte 55
Sliding Track and V-Wheel System
. . . . 227.5
Linearflihrungschiene mit V- Laufrollen
12.5

4. Flat Green Roof

Grass/Small vegetations/Vegetation
125 Soil.Vegetation support layer/Vegetationstragschict
Microfabric Layer / Filterflies
12.5 Drainage Board/ Dreinageschicht
Protection membrane sheet / Schutz oder Trenn Schicht
Waterproofing membrane / Dampsperrfolie Dachabdichtung
75 Reinforced concrete Deck Joist/Stahlbeton Deckentriager
228 ICF Deck Panels/Schalungsplatten aus EPS
12.5 Plaster roof finish / Verputzte Decke

5. Ground Floor

10 Floor tiles/ Fliesen
50 Screed/ Estrich
Breather membrane/ PE Folie-Trenn/Schutzlage
5 Rigid Insulation/Trittschallddmmung
Waterproof membran/ Sperrenschicht
300 Reinforced concrete/ Stahlbeton Sohlplatte
PE Foil/ PE Folie-Trenn/Schutzlage
50 Screed/ Sauberkeitschicht
Gravel/ Schotterschicht

Service batten/ Service Lattung
Vapour control Layer/Dampfsperre
Plasterboard/ Gipskartonplatte
Plastered ceiling/Verputzte Wand

Floor tiles/ Fliesen

Screed (2%)/ Estrich

PE/ PE Folie-Trenn/Schutzlage

Rigid Insulation/Trittschallddmmung
Reinforced concrete/ Stahlbeton

ICF Floor Panels/ Schallungssteine
Bodenelemente

Plastered ceiling/Verputzte Wand
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1. Wall

2.5 Plastered Wall/verputzte Wand

79 EPS Insulation Panel (ICF Block)/ EPS-DAmmung
75.5 Reinforced concrete (ICF Block)/ Stahlbeton
79 EPS Insulation Panel (ICF Block) EPS-Dadmmung

12.5 Plastered Wall/verputzte Wand

4. Flat Green Roof

Grass/Small vegetations/Vegetation
125 Soil.Vegetation support layer/Vegetationstragschict
Microfabric Layer / Filterflies
12.5 Drainage Board/ Dreinageschicht
Protection membrane sheet / Schutz oder Trenn Schicht
Waterproofing membrane / Dampsperrfolie Dachabdichtung
75 Reinforced concrete Deck Joist/Stahlbeton Deckentrager
228 ICF Deck Panels/Schalungsplatten aus EPS
12.5 Plaster roof finish / Verputzte Decke

5. Ground Floor

10 Floor tiles/ Fliesen
50 Screed/ Estrich

Breather membrane/ PE Folie-Trenn/Schutzlage
- — 5 Rigid Insulation/Trittschalldimmung
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: > 7 einforced concrete/ Stahlbeton Sohlplatte

PE Foil/ PE Folie-Trenn/Schutzlage
50 Screed/ Sauberkeitschicht

Gravel/ Schotterschicht

149


https://www.tuwien.at/bibliothek
https://www.tuwien.at/bibliothek

BASIC 15m X 8.5m FIX MODULE COMPOSITONS

optional roof solar panels

1
2
3
4
5
6

protective high roof walls

ICF roof deck panels (228cm panels)
ICF wall panels ( 311cm panels)

ICF floor deck panels (228cm panels)

Door system (sliding or stack) & double

glazing reflective glass & optional additonal

sliding panel

5

“}auioljqig usipn NL e ud ul s|ge[rene si sisayl SIUl JO UOISIaA feulBblio pasoidde ay
“JeqBnyan 3auloljqig usipn N1 Jap ue isi iagrewoldiq Jasalp uoisiaAfeulBuO apjonipalb ausiqoidde aiqg

Figure.5.22: Basic module exploded axonometry
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BASIC 5m x 3m MOVABLE UNIT

aua b~ ODNPR

Protective sheet

Aluminium composite panels

Steel frame structure

Aluminium composite floor panels
Aluminium protective sheet

door system (sliding or stack) & double
glazing reflective glass & optional additonal
sliding panel
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The ground floor main activities would be mixed
use, with a focus on commercial and office fun-
ctions. The ground floor module will be able to
be mechanically or manually pulled out onto an
existing platform outside of the mixed use faci-
lity. The modules can vary in size depending on
the location. Minimum dimension would be 5.7
X 4.8m and maximum dimensions are 11 x 5m.

Figure.5.23: Ground floor sliding module construction
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ground floor sliding module

Variation 1

Use:

Type:

Fixing:

Sliding Track and V-Wheel System
Linearflihrungschiene mit Laufrollen

V-Wheel/Groove with Ball bearings with

Rack & Pineon Drive Mechanim

V-Fiihrungsrad mit doppelreihigem Schragkugellager
mit Zahnstange-ritzel Antrieb und Motor

Steel beams connected to wheel plates

Steel mounting stud on wheel plates connected to
V-Wheel/Groove and Ball bearings. (2)

Stainless V-Wheel slides on single edge track.
Track is connected to reinforced concrete (3)
Stahltrager mit den Wagenplatten verbunden
V-Fiihrungsrad auf eine einseitigen Laufschiene.
Stahlbetonfundament als Basis

Variation 2

Use:

Type:

Sliding Track and V-Wheel System
Linearflihrungschiene mit Laufrollen

V-Wheel/Groove with Ball bearings with

a openable service space for piping

V-Fiihrungsrad mit doppelreihigem Schragkugellager
mit Serviceraum fiir Rohrleitungen
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Pushing Mechanism

Rack & Pineon Drive Movement Mechanim 1
Zahnstange-ritzel Bewegungsantrieb mit Motor L
2_—1 | ‘
1- Roof mounted motorized gear/module control x 3 :
2- Rack bar 5 g
3- Roof mounted angle support brackets =

Fixing A: Sliding Track and V-Wheel System

5 TRRLIRKK ] Linearfiihrungschiene mit V- Laufrollen

T Fixing B: Sliding hanging rail track on independent
] frame/Schiebe-Hangeschienen-System auf einem
unabhangigem Rahmen

Figure.5.24: Top floor sliding module sections and 3D
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Sliding Track/V Wheel system

Light-weight steel frame

Aluminium Composite Wall panels

White washed Wood Composite Panel cladding
Aluminium Composite Floor panels

Aluminium protection plate

Stackable glass wall system or other door system
Glass railing

Aluminium Composite Roof panels

Motorized gear/piton push system

VPN U s WN S

©

Figure.5.26: Top floor sliding module exploded axonometric

157


https://www.tuwien.at/bibliothek
https://www.tuwien.at/bibliothek

Die approbierte gedruckte Originalversion dieser Diplomarbeit ist an der TU Wien Bibliothek verfligbar.

The approved original version of this thesis is available in print at TU Wien Bibliothek.

thele

(]
blio
nowledge

(]
I
rk

158

1. Wall

12.5mm
79mm
75.5mm
79mm
12.5mm
75mm

2. Balcony Floor

9mm
19mm
25mm

12.5
228mm
12.5mm

3. Floor

9mm
228mm
12.5mm

Plastered Wall/verputzte Wand

EPS Insulation Panel (ICF Block)/ EPS-Dammung
Reinforced concrete (ICF Block)/ Stahlbeton

EPS Insulation Panel (ICF Block) EPS-Dammung
Plastered Wall/verputzte Wand

Steel rotating connector bracket

Palm tree weaving net (bamboo,wicker or palm)

Floor tiles

Screed (2%)

Rigid Insulation

Breather membrane

Reinforced concrete

ICF Floor Panels (Schallungsteine Bodenpanelle)
Ceiling Plaster/verputzte Wand

Floor tiles
ICF Floor Panels (Schallungsteine Bodenpanelle)
Ceiling Plaster/verputzte Wand

Figure.5.27: Construction detail section
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Figure.5.30: Exterior perspective
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Figure.5.31

166

qny a8pajmoud| INoA

Saylolqie


https://www.tuwien.at/bibliothek
https://www.tuwien.at/bibliothek



https://www.tuwien.at/bibliothek
https://www.tuwien.at/bibliothek

e LANRD o

ik ok,
7

ayiolgig uaip\ N1 e wid ul sjgejieAe si sisayl Syl Jo uoisiaa [euiblio panoidde ay
“regBnpian ¥aylolqig usipn NL Jap ue 1si uagrewoldiq Jasalp uoisianeulbLO apjonipab ausiqoidde aig

Figure.5.32: Exterior perspective

168

qny a8pajmoud| INoA

Saylolqie


https://www.tuwien.at/bibliothek
https://www.tuwien.at/bibliothek

/

thele

(]
lio
nowledge

b

i
r

169


https://www.tuwien.at/bibliothek
https://www.tuwien.at/bibliothek

17 541m?
100%

Plol Area

“}auioljqig usipn N1 Te ud ul s|gereAe si sisayl Syl JO UoISIaA [eulflio paoidde ay L < any a8pajmoun Jnoa
“JeqBnyan 3auloljqig usipn N1 Jap ue isi iagrewoldiq Jasalp uoisiaAfeulBuO apjonipalb ausiqoidde aiqg v_w_._u.o__ﬂ__m


https://www.tuwien.at/bibliothek
https://www.tuwien.at/bibliothek

07 areas calculations

“}auioljqig usipn NL e ud ul s|ge[rene si sisayl SIUl JO UOISIaA feulBblio pasoidde ay < any a8pajmoun Jnoa
“regBnpian 3ayiolgig Usip NL Jap ue 1si liaglewoldiq Jasalp uoisiaAfeulBuO aponipab ausiqoidde aiq V_QF_H.O__G__M


https://www.tuwien.at/bibliothek
https://www.tuwien.at/bibliothek

Die approbierte gedruckte Originalversion dieser Diplomarbeit ist an der TU Wien Bibliothek verfligbar.

The approved original version of this thesis is available in print at TU Wien Bibliothek.

thele

(]
blio
nowledge

(]
I
rk

Figure.7.1: Ground floor calculations
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Figure.7.2: First floor calculations
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08 conclusion

This residential complex aims to showcase one approach of how part of
the old city of Benghazi could be transformed to low density residential
living spaces with elements of courtyard traditions in mind. The urban
tesselation concept takes advantage of its characteristics of
repeatability, modularity and flexibility, allowing for the removable and
addition of module parts when necessary, depending on site conditions.
The urban pattern helps create a system of connectivity between the
apartment units via circulaltion and communal spaces as well as open
spaces. The individual apartment and housing blocks allow for the in-
dividualization of the living and loggia spaces, through adding or remo-
ving walls, through the movement of the modules of tracks and through
the variation of sliding panels where found necessary. The moving mo-
dules can be personalized according to the residents expectations and
eventually also replaced with time. The ground floor public/semiprivate
spaces gives room for residents and shop owners alike to utilize the spa-
ces, whether for commercial or private uses. The ground floor mixed use
spaces could be connected to the top floor apartments, giving residents
an additional space for capitalization. This helps with the flexibility of
multiple entrances per apartment, which takes into consideration the
presence of gendered spaces. The vision of the project wants to showca-
se a communal living situation with elements of the traditional courtyard
house and mixed use/commercial dynamic of the site with a modern
touch. The prospect with the modularity and flexibilty of the moving mo-
dules is for the community to be able to create their on spaces according
to their changing needs.

177


https://www.tuwien.at/bibliothek
https://www.tuwien.at/bibliothek

“}auioljqig usipn NL e ud ul s|ge[rene si sisayl SIUl JO UOISIaA feulBblio pasoidde ay < any a8pajmoun Jnoa
“regBnpian 3ayiolgig Usip NL Jap ue 1si liaglewoldiq Jasalp uoisiaAfeulBuO aponipab ausiqoidde aiq v_ﬂ_-_u.o__n__m


https://www.tuwien.at/bibliothek
https://www.tuwien.at/bibliothek

09 bibliography

“}auioljqig usipn NL e ud ul s|ge[rene si sisayl SIUl JO UOISIaA feulBblio pasoidde ay < any a8pajmoun Jnoa
“regBnpian 3ayiolgig Usip NL Jap ue 1si liaglewoldiq Jasalp uoisiaAfeulBuO aponipab ausiqoidde aiq V_QF_H.O__G__M


https://www.tuwien.at/bibliothek
https://www.tuwien.at/bibliothek

Die approbierte gedruckte Originalversion dieser Diplomarbeit ist an der TU Wien Bibliothek verfligbar.

The approved original version of this thesis is available in print at TU Wien Bibliothek.

M Sibliothek,
Your knowledge hub

Journals & Publications

[Abdrahman, Darko, Milena, 2017] Abdrahman Shahran, Darko Reba, Milena Krklje. Thermal com-
fort, adaptability and sustainability of vernacular single family houses in Libya . JISSN 1330-3651
(Print), ISSN 1848-6339 (Online) https://doi.org/10.17559/TV-20160412221515 , 2017

[Abufayed, 2005] A. A. Abufayed. Traditional adobe building practices in the historic city of Ghada-
mes, Libya AlFateh University. WIT Transactions on The Built Environment, Vol 83, © 2005 WIT
Press www.witpress.com, ISSN 1743-3509 (on-line)

[Almansuri, Curwell, Dowdle, 2010] Aisha A. Almansuri, David Dowdle and Steve Curwell . Desig-
ning a dwelling in Tripoli-Libya by using sustainable architecture principles. Conference Paper: The
Second International Conference on Sustainable Architecture and Urban Development. 2010

[Almansuri, Curwell, Dowdle, 2009] Aisha A. Almansuri, David Dowdle and Steve Curwell . Do
courtyard houses provide the ideal climatic solution in hot climate regions? case study- Tripoli,
libya . Conference Paper: The buhu 9th international postgraduate research conference. Greater
Manchester 2009

[Azlitni , 2009] B. Azlitni . The Libyan architectural features between tradition and modernization ,
Int. Journal for Housing Science Vol.33, No.3 pp. 137-148, 2009.

[Dobrivoje, 1992] Toskovi Dobrivoje. A review of modern architecture of Libya in transition. Jour-
nal Spatium, 13-14:47, 2006

[Salen, Sharif, Surat, Zain, 2010] Salem. M. Sharif, M.F.M. Zain, M. Surat. Concurrence of Thermal
Comfort of Courtyard Housing and Privacy in the Traditional Arab House in Middle East. Australian
Journal of Basic and Applied Sciences, 4(8): 4029-4037, 2010

[Shawesh, 1992] Abubarker Shawesh. The impact of hot-dry climate on housing: a comparitive
study between traditional and contemporary houses with special reference to Ghadames city,
Libya. Journal Forum, Vol 2, 1993.

Thesis:

[Amer, 2007] Abdulkader Ahmed Amer, Comparison Study of traditional and contemporary
housing design with reference to Tripoli, Libya, Doctoral thesis, University of Salford, 2007.

[Boutheina, 1990] Shemisa Boutheina, A planning study on Benghazi old city, Master's thesis,
University of Garyounis, 1990

[Gabril, 2014] Nadya M. S. Gabril, Thermal Comfort and Building Design Strategies for Low Energy

Houses in Libya, Lessons from the vernacular architecture, Doctoral thesis , University of West-
minster , 2014.

180


https://www.tuwien.at/bibliothek
https://www.tuwien.at/bibliothek

Die approbierte gedruckte Originalversion dieser Diplomarbeit ist an der TU Wien Bibliothek verfligbar.

The approved original version of this thesis is available in print at TU Wien Bibliothek.

thele

(]
lio
nowledge

b

i
r

bibliography

Internet Sources

ACTED. 2018, https://www.acted.org/en/countries/libya/

arch20. 2018, https://www.arch2o.com/language-modular-architecture/

Audley travel. 2018, https://www.audleytravel.com/blog/2009/march/discover-libya
Brookings. 2018, https://www.brookings.edu/articles/imperatives-for-post-conflict-reconstructi-
on-in-libya/

Build Block. 2018, https://buildblock.com/icfs/

Climate Data. 2018, https://en.climate-data.org/location/550/

D3. 2018, https://d3js.org/

Design Milk. 2018, https://design-milk.com/10-modern-houses-interior-courtyards-gardens/
Dezeen. 2018, https://www.dezeen.com/tag/modular-design/

Knoji. 2018, https://architecture.knoji.com/the-architecture-of-the-traditional-arab-house/
Libya Herald. 2018, https://www.libyaherald.com/

Quad Lock. 2018, https://www.quadlock.com.

REACH Intiative. 2018, http://www.reach-initiative.org/tag/libya

Research Gate. 2018, https://www.researchgate.net/publication/289171314_Desert_architec-
ture_review_of_Ghadames_housing_in_Libya

Science Direct. 2018, https://www.sciencedirect.com/science/article/pii/52095263517300249
Taylor Francis Online. 2018, https://www.tandfonline.com/doi/abs/10.1080/10789669.2014.95
3872

Tree Hugger. 2018, https://www.treehugger.com/green-architecture/after-2000-years-courtyard-
houses-are-all-rage-again.html

Weetas 2018, https://www.weetas.com/article/traditional-architecture-look-inside-traditio-
nal-arabic-house/

Wikipedia. 2018, https://en.wikipedia.org/wiki/Benghazi

Wikipedia. 2018, https://en.wikipedia.org/wiki/Courtyard_house

Wikipedia. 2018, https://en.wikipedia.org/wiki/Economy_of_Libya

Wikipedia. 2018, https://en.wikipedia.org/wiki/Ghadames

181


https://www.tuwien.at/bibliothek
https://www.tuwien.at/bibliothek

Die approbierte gedruckte Originalversion dieser Diplomarbeit ist an der TU Wien Bibliothek verfligbar.

The approved original version of this thesis is available in print at TU Wien Bibliothek.

w Sibliothek,
Your knowledge hub

Fig 1.1: Map of Location, Africa, https://commons.wikimedia.org/wiki/File:Africal1112.gif.
Libya, https://de.wikipedia.org/wiki/Datei:Libya_location_map.svg
Fig 1.2: Map of Benghazi region,UNITAR-UNOSAT, Libyan Bureau of Statistics, FAO GAUL, WFP UNGLC
Fig 1.3: Views from around Benghazi old city, http://www.fayeandsteve.com/Libya%20Benghazi/Regional map of Benghazi,
https://reliefweb.int/map/libya/libya-reference-map-mantiqua-benghazi-31-may-2017
Fig 1.4: Benghazi city, https://en.wikipedia.org/wiki/Benghazi#/media/File:Benghazi_Anti-Qaddafi_protest.jpg
Benghazi city, https://en.wikipedia.org/wiki/Benghazi#/media/File:Bengasi_visto_dall%27Hotel_Tibesti_-_panoramio.jpg
Fig 1.5: Photographs, Gisela Mandalios, Impressions of Nature
Fig 1.6: General plan of urban structure of Benghazi, Lilian Mandalios, Autocad, 2019
Fig 1.7: Photographs, Impressions of various housing typologies, Gisela Mandalios
Fig 1.8: Photographs, Impressions of Libyan architecture, Gisela Mandalios
Fig 1.9: Impressions of the courtyard house, https://es.wikipedia.org/wiki/Archivo:Regionalismo_onubense.jpg
Impressions of the courtyard house, https://www.marrakechrealty.com/en/
Fig 1.10: Exterior view of courtyard buildingas, [Almansuri, Curwell, Dowdle, 2009]
Fig 1.11: Plans of courtyard buildings, Lilian Mandalios, Autocad, 2018 redrawn)
Fig 1.12: Interiors Views of the courtyard house in Benghazi, https://www.ramblinrandy.com/africa/libya-tripoli/
Interiors Views of the courtyard house in Benghazi, https://en.wikipedia.org/wiki/Turks_in_Libya
Fig 1.13: Plans & section of a one-story courtyard house, Lilian Mandalios, Autocad, 2018 redrawn)
Fig 1.14: Courtyard houses in Benghazi, Pinterest
Fig 1.15: Plans & section of a two-story courtyard house, Lilian Mandalios, Autocad 2018 (redrawn)
Fig 1.16: Plan of a typical Ghayran house, Lilian Mandalios, Autocad, 2018 (redrawn)
Fig 1.17: Impressions of a Gharyan house, https://www.trekearth.com/gallery/Africa/Libya/West/Gharyan/Gharyan/pho
t0701947.html
Fig 1.18: Section of a typical Ghayran house, Lilian Mandalios, Autocad, 2018 (redrawn)
Fig 1.19: Plans & section of a typical Ghadames house, Lilian Mandalios, Autocad, 2018 (redrawn)
Fig 1.20: Dense urban structures and rooftops of Ghadames, https://need2fly.wordpress.com/2013/07/14/the-old-city-of-
ghadames/
Dense urban structures and rooftops of Ghadames, https://www.ancient-origins.net/ancient-places-africa/ghadames-li-
bya-s-pearl-desert-001779
Fig 1.21: The old city of Ghadames, https://need2fly.wordpress.com/2013/07/14/the-old-city-of-ghadames/
The old city of Ghadames, https://need2fly.wordpress.com/2013/07/14/the-old-city-of-ghadames/
The old city of Ghadames, http://www.ilovetraveling.org/africa-destinations/old-town-of-ghadames-libya.html
Fig 1.22: Plans & section of a typical Ghadames house,Lilian Mandalios, Autocad, 2018 (redrawn)
Fig 1.23: AFP Photo/MAHMUD TURKIA, Ramadan in Libya: little cash and too much violence , Yahoo news

Fig 2.1: Satellite Image, http://www.geomatics.gr/en/

Fig 2.2: Photograph, Gisela Mandalios, Impressions of the old city of Benghazi

Fig 2.3: Plan graphics, Lilian Mandalios, Autocad 2019

Fig 2.4: Plan graphics, Lilian Mandalios, Autocad 2019

Fig 2.5: Plan graphics, Lilian Mandalios, Autocad 2019

Fig 2.6: Plan graphics, Lilian Mandalios, Autocad 2019

Fig 2.7: Plan graphics, Lilian Mandalios, Autocad 2019

Fig 2.8: Satellite Image, http://www.geomatics.gr/en/

Fig 2.9: lllustrations, Lilian Mandalios, Autocad 2019, Adobe Illustrator, Rhino 5.0
Fig 2.10: lllustrations, Lilian Mandalios, Autocad 2019, Adobe lllustrator, Rhino 5.0

Fig 4.1: lllustrations, Lilian Mandalios, Revit 2019, Adobe Illustrator

Fig 4.2: lllustrations, Lilian Mandalios, Revit 2019, Adobe Illustrator, Rhino 5.0

Fig 4.3: lllustrations, Lilian Mandalios, Adobe Illustrator, Rhino 5.0

Fig 4.4: Plan graphics, Lilian Mandalios, Revit 2019

Fig 4.5: lllustrations and plan graphics, Lilian Mandalios, Revit 2019, Adobe lllustrator, Rhino 5.0
Fig 4.6: Plan graphics, Lilian Mandalios, Revit 2019

Fig 4.7: Plan graphics, Lilian Mandalios, Revit 2019

Fig 4.8: Plan graphics, Lilian Mandalios, Revit 2019

Fig 4.9: lllustrations and plan graphics, Lilian Mandalios, Revit 2019, Adobe lllustrator, Rhino 5.0


https://www.tuwien.at/bibliothek
https://www.tuwien.at/bibliothek

Die approbierte gedruckte Originalversion dieser Diplomarbeit ist an der TU Wien Bibliothek verfligbar.

The approved original version of this thesis is available in print at TU Wien Bibliothek.

w Sibliothek,
Your knowledge hub

Fig 4.10:
Fig 4.11:
Fig 4.12:
Fig 4.13:
Fig 4.14:

Fig 4.15:

image and illustration credits

Illustrations and plan graphics, Lilian Mandalios, Revit 2019, Adobe Illustrator, Rhino 5.0
Illustrations and plan graphics, Lilian Mandalios, Revit 2019, Adobe Illustrator, Rhino 5.0
Illustrations and Renderings, Lilian Mandalios, Autocad 2019, Adobe Illustrator, Rhino 5.0
Illustrations, Lilian Mandalios, Autocad 2019, Adobe lllustrator, Rhino 5.0

Renderings, Lilian Mandalios, Autocad 2019, Rhino 5.0

Image, https://www.quadlock.com/, https://www.eco-home-essentials.co.uk/icf-homes.html, http://

www.cementcounciloftexas.org/residential/what_is_icf.htm

Fig 4.16
Fig 4.17
Fig 4.18
Fig 4.19
Fig 4.20
Fig 4.21
Fig 4.22
Fig 4.23

: Rendering, Lilian Mandalios, Autocad 2017, Rhino 5.0
Rendering, Lilian Mandalios, Autocad 2017, Rhino 5.0
Rendering, Lilian Mandalios, Autocad 2017, Rhino 5.0
: Rendering, Lilian Mandalios, Autocad 2017, Rhino 5.0
: Graphic, Lilian Mandalios, Adobe Photoshop
: Rendering, Lilian Mandalios, Autocad 2017, Rhino 5.0
: Rendering, Lilian Mandalios, Autocad 2017, Rhino 5.0
: Image, www.pinterest.se pin 564568503260859879, www.adwonline.ae 43550-2, www.conranshop.

co.uk round basket natural

Fig 4.24

Fig 5.1:
Fig 5.2:
Fig 5.3:
Fig 5.4:
Fig 5.5:
Fig 5.6:
Fig 5.7:
Fig 5.8:
Fig 5.9:

Fig 5.10:
Fig 5.11:
Fig 5.12:
Fig 5.13:
Fig 5.14:
Fig 5.15:
Fig 5.16:
Fig 5.17:
Fig 5.18:
Fig 5.19:
Fig 5.20:
Fig 5.21:
Fig 5.22:
Fig 5.23:
Fig 5.24:
Fig 5.25:
Fig 5.26:
Fig 5.27:
Fig 5.28:
Fig 5.29:
Fig 5.30:
Fig 5.31:

Fig 7.1:
Fig 7.2:

Fig 10.1

: Rendering, Lilian Mandalios, Autocad 2017, Rhino 5.0

Plan, Lilian Mandalios, Revit 2019

Plan, Lilian Mandalios, Revit 2019

Plan, Lilian Mandalios, Revit 2019

Plan, Lilian Mandalios, Revit 2019

Plan, Lilian Mandalios, Revit 2019

Rendering, Lilian Mandalios, Revit 2019, Photoshop CC, 3dsmax 2019

Axonometry section, Lilian Mandalios, Revit 2019

Plan, Lilian Mandalios, Revit 2019

Plan, Lilian Mandalios, Revit 2019
Plan and sections, Lilian Mandalios, Revit 2019, Rhino 5.0, Adobe Illustrator
Plan and axonometry, Lilian Mandalios, Revit 2019, Rhino 5.0, Adobe lllustrator
Rendering, Lilian Mandalios, Revit 2019, Photoshop CC, 3dsmax 2019
Plan and axonometry, Lilian Mandalios, Revit 2019, Rhino 5.0, Adobe lllustrator
Rendering, Lilian Mandalios, Revit 2019, Photoshop CC, 3dsmax 2019
Plan and axonometry, Lilian Mandalios, Revit 2019, Rhino 5.0, Adobe lllustrator
Rendering, Lilian Mandalios, Revit 2019, Photoshop CC, 3dsmax 2019
Rendering, Lilian Mandalios, Revit 2019, Photoshop CC, 3dsmax 2019
Plan and axonometry, Lilian Mandalios, Revit 2019, Rhino 5.0
Construction detail, Lilian Mandalios, Rhino 5.0, Autocad 2017
Construction detail and 3D, Lilian Mandalios, Rhino 5.0, Autocad 2017
Axonometry, Lilian Mandalios, Rhino 5.0
Construction detail and 3D, Lilian Mandalios, Rhino 5.0, Autocad 2017
Construction detail and 3D, Lilian Mandalios, Rhino 5.0, Autocad 2017
Construction detail, Lilian Mandalios, Rhino 5.0, Autocad 2017
Construction detail, Lilian Mandalios, Rhino 5.0, Autocad 2017
Construction detail, Lilian Mandalios, Rhino 5.0, Autocad 2017, 3dsmax 2019
Rendering, Lilian Mandalios, Revit 2019, Photoshop CC, 3dsmax 2019
Rendering, Lilian Mandalios, Revit 2019, Photoshop CC, 3dsmax 2019
Rendering, Lilian Mandalios, Revit 2019, Photoshop CC, 3dsmax 2019
Rendering, Lilian Mandalios, Revit 2019, Photoshop CC, 3dsmax 2019
Rendering, Lilian Mandalios, Revit 2019, Photoshop CC, 3dsmax 2019

Area Calculation, Lilian Mandalios, Revit 2019
Area Calculation, Lilian Mandalios, Revit 2019

-10.9: lllustrations, Lilian Mandalios, Rhino 5.0, Revit 2019, Autocad 2017, Adobe Illustrator


https://www.tuwien.at/bibliothek
https://www.tuwien.at/bibliothek

Die approbierte gedruckte Originalversion dieser Diplomarbeit ist an der TU Wien Bibliothek verfligbar.

The approved original version of this thesis is available in print at TU Wien Bibliothek.

w 3ibliothek,
Your knowledge hu

mandalios|@hotmail.com

Rauscherstrasse 6/22, Vienna,

184

contact details

Lilian Mandalios
+436602012268

1200, Austria

skills

Software:
Revit, AutoCAD, 3dsMAX, Sketchup, Rhino, Archicad
Photoshop, CorelDRAW, Indesign, lllustrator

Languages:
English, German, Greek, Spanish Basics, Arabic Basics

extracurricular

AIESEC
Vienna, Austria
OUTGOING EXCHANGE COORDINATOR
Nov. 2014 - June 2015

Displaced - Space for change
Vienna, Austria
Oct. 2015 - June 2016

hobbies

Swimming: inspired since childhood.
Painting: inspired since childhood
Yoga: since a few years


https://www.tuwien.at/bibliothek
https://www.tuwien.at/bibliothek

Die approbierte gedruckte Originalversion dieser Diplomarbeit ist an der TU Wien Bibliothek verfligbar.

The approved original version of this thesis is available in print at TU Wien Bibliothek.

w 3ibliothek,
Your knowledge hu

education

Technical University of Vienna
Vienna, Austria
M.S. IN ARCHITECTURE
2014- 2020

University of Kent
Canterbury, United Kingdom
B.A. IN ARCHITECTURE
2010 - 2013

University of Indianapolis
Athens Campus, Greece
GENERAL STUDIES
2009 - 2010

work experience

plandata
Vienna, Austria
JUNIOR BIM ENGINEER, OCTOBER 2019 - ongoing

Schantl Design
Vienna, Austria
JUNIOR ARCHITECT/DESIGNER, December 2018 - June 2019

Stasek Licht Design
Vienna, Austria
LIGHT PLANNING ASSISTANT, July 2018 - December 2018

LEEAD Consulting
Athens, Greece
JUNIOR ARCHITECT, January 2018 - June 2018

Blaulicht Vis-a-Vis Wien
Vienna, Austria
SALES AND LIGHT CONSULTANT, July 2017 - December 2017

Bakalowits Light Design
Vienna, Austria
GRAPHIC DESIGNER, June 2017 -December 2017

SiT Bolig
Trondheim, Norway
ARCHITECTURE INTERNSHIP, July 2016 - September 2016

curriculum vitae

185


https://www.tuwien.at/bibliothek
https://www.tuwien.at/bibliothek

“}auioljqig usipn NL e ud ul s|ge[rene si sisayl SIUl JO UOISIaA feulBblio pasoidde ay < any a8pajmoun Jnoa
“regBnpian 3ayiolgig Usip NL Jap ue 1si liaglewoldiq Jasalp uoisiaAfeulBuO aponipab ausiqoidde aiq v_ﬂ_-_u.o__n__m


https://www.tuwien.at/bibliothek
https://www.tuwien.at/bibliothek

10 appendix
additional developmental exercises

“}auioljqig usipn NL e ud ul s|ge[rene si sisayl SIUl JO UOISIaA feulBblio pasoidde ay < any a8pajmoun Jnoa
“JeqBnyan 3auloljqig usipn N1 Jap ue isi iagrewoldiq Jasalp uoisiaAfeulBuO apjonipalb ausiqoidde aiqg V_QF_H.O__G__M


https://www.tuwien.at/bibliothek
https://www.tuwien.at/bibliothek

2. New pedestrian access towards
public services and main road
4. New pedestrian access towards
central block/main streets

1. Existng plot pattern and
street network
3, New pedestrian access towards
sidi krebish archaelogical zone

“}auioljqig usipn NL e ud ul s|ge[rene si sisayl SIUl JO UOISIaA feulBblio pasoidde ay
“JeqBnyan 3auloljqig usipn N1 Jap ue isi iagrewoldiq Jasalp uoisiaAfeulBuO apjonipalb ausiqoidde aiqg

6. Proposed street
network

5. New pedestrian access towards
corniche waterfront

qny a8pajmoud| INoA

Saylolqie

Figure.10.1: site plan-urban brainstorming concepts
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Figure.10.6: interlocking block concept
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