UNIVERSITY OF WEST ATTICA
SCHOOL OF ENGINEERING
Dept. of Civil Engineering

Thesis

« Architectural Formulation and Arrangement of
Summer Houses made by Containers »

Student
Panos Zografos

Supervisor
Dr. Kourniatis Nikolaos

Examining Committee
Dr. Nikoloutsopoulos Nikolaos

Dr. Tsoukatou Stella

Athens, 2020



Special Thanks

| could not thank enough the supervisor of my thesis Dr. Kourniatis
Nikolaos for his valuable guidance as well as his trust and appraisal.

2|Page



Abstract

The purpose of this thesis is the architectural formulation and arrangement
of summer houses using containers, in the area of Nea Maki.

Four different houses are analysed so that each one of meets the the
requirements and needs of a three / four member family. A different view
of a summer house, whose main skeleton is the metal element of
container, is displayed. Finally, the advantages of using the container
relating to safety, quality, economy and ecology are being presented.
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MepiAnyn

O 0T16X0G TNG TTaPOUCOG EPYATiag E€ival N OPXITEKTOVIK oOUvBeon Kal
ETTIAUCT ECOXIKWYV KATOIKIWV XPNOIMOTIOIWVTAG containers, oTnv TTEPIOXN TNG
Néag Mdakpng. livetal avadAuon TeOOApwWVY OIAPOPETIKWY KATOIKIWY OUTWG
WOTE N KAaBepia va TTANPOI TIG TIPOUTTOBECEIG KAl TIG AVAYKES HIAg TPIMEAOUG /
TETPAUEAOUG oOIKoyévelag. T1IpoBAAAETal pIa DIOQOPETIKA ATTOWn €COXIKNG
KATOIKIOG TNG OTT0iag KUPIOG OKEAETOG €ival TO WETOAAIKO OTOIXEIO TOU
container.

TéNoG, TTapaTtiBevTtal TTAEOVEKTANOTA XPrioNg TOU container TTou agopouv Tnv
aoc@AA&la, TNV TTOI0TNTA, TNV OIKOVOUIa KAl TV OIKOAoyia.

NEEEIG - KAe1DIG:

ApXITEKTOVIKN, Z0UvBeon, EttiAuon, ESoxikég, KaTtolkieg, Containers
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Chapter 1
The Area of Nea Makri

Nea Makri is a small town in southeast Attica and it belongs to the municipality of Marathon. Its
poulation, according to 2011 census, amounts to almost 16,000 residents. Nea Makri borders
Marathon to the north, Rafina to the south, Penteliko mountainous site and Dionysos to the east,
as well as it is surrounded by South Evoikos to the east in a coastline of around 10 km. The town
center is 32 km far apart from Athens, through Marathonos and Mesogeion Avenues. Its distance
from Eleftherios Venizelos airport is 12 km through Marathonos Avenue and Attica highway.

The area's climate is auspicious enough, since it is suitable for many different fruit and vegetables
crop species to grow. Nevertheless, it varies depending on when someone opts to visit it. For
example, during summer that the temperature is high, let alone in urban centers, many people opt
to sally to any of the beautiful beaches of the region, contributing to the boost of local tourism.
Winter season is also a great opportunity for a field-based rush, since the heavy downfalls and the
cold atmosphere are common characteristics of our country.

Picture 1: The location of Nea Makri
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Source: Google Maps

6|Page



Chapter 2
Property

2.1 Morphology of Property

The property is located in the municipality of Marathon and specifically in Nea Makri area at the
junction of Sotiriou Loui and Roumelis streets. In the field there are rocks that at times favour
vegetation and at times not. Its location is advantageous since it is near the beach.

Picture 2: Photo of Property

The property's acreage is 2,261.78 m?, without any eminent gradient. Its facade sits at Sotiriou
Loui street and looks to the north while its rear looks to the south where the sea lies.
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Picture 3: Photo of Property (2)

Source: Google Earth

Picture 4: Photo of Property (3)
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2.2 Legal inspection of the allotment

From the urban development of Marathon in which the area of Nea Makri belongs to, we took the
following structuring conditions:

Government Gazette D 28/1990
Minimum Acreage: 1,000 m?
Minimum Facade: 15 m

Coverage Percentage: 20%
Structuring Factor: 0.20

Maximum Height: 8.50 m
The building is freely placed in the holding.

The holding's acreage is 2,261.78 m2 and its facade is 88.63 m, so it is considered even and
buildable.

Allowed Traits of Structuring and Coverage:

Coverage: 2,261.78 x 20% = 452.36 m?

Structuring: 2,261.78 x 0,20 = 452.36 m?

Buildings' Acreage (Structuring):

Type "A" Summer Houses (2): 100.14 m?
Type “B" Summer Houses (5): 216.43 m?

Type “C" Summer Houses (2): 103.17 m?

Total Acreage: 419.74 m?

Buildings' Acreage (Coverage):

Type "A" Summer Houses (2): 86.83 m?
Type "“B" Summer Houses (5): 229.52 m?

Type "“C" Summer Houses (2): 110.58 m?

Total Acreage: 426.94 m?
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Leqgal Traits of Structuring:

Coverage: 426.94 m? < 452.36 m?
Structuring: 419.74 m? < 452.36 m?

Max Building’s Height: 5.226 m < 8.50 m

Picture 5: Coverage of Property
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Chapter 3
Why shall | choose a container as summer house?

Over the last years, humans hunt for every possible affordable solution for accommodation.
Several people look up on the Internet second-hand containers to be transforming into beautiful
summer houses, considering them a good choice, since they are durable and feature all eases.
Containers consist of stainless steel and panel walls with polyurethane insulation. The floor can
either be metal or laminate. Below, their main advantages are presented.

STRENGTH AND DURABILITY

Containers are designed to be resistant to corrosion and can endure extended exposure to
extreme weather conditions like, whirlwinds, earthquakes, even hurricanes, which makes them
astonishingly secure and great for building in regions struck by natural disasters. Actually,
containers are the strongest available structure-stronger than wood, concrete and even
buildings made of steel.

ECOLOGICAL IMPORTANCE

At the moment, there are many containers which remain unexploited due to the fact that imports
outreach exports. Considering that, we can convert them into dwellings and at the same time their
usage will be recycled. Containers gain traction since more and more people search for
sustainable, ecological lifestyle. Tons of containers remain idle and often are getting melted,
resulting in environmental pollution and utilizes huge amounts of energy as well. Recycling and
reuse of containers is a more environmentally friendly option.

REDUCED COST

The cost of a container is noticeably lower than that of a respective conventional construction
made of brick and cement, which means that it can be reduced by at least 30%. Furthermore, they
are completely manufactured, lowering the total cost even more, given that no man-hours are
required for the completion of the construction.

EOUNDATION

Containers are designed to be resting upon their four angle and a special foundation is not
required for their installation. Usually, they are laid on cement board of +30cm. The four
angles of the roof are very strong too, because they are intended to potentially support
additional arrays of containers.
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INSULATION AND HEAT CONTROL

Since containers are big metal boxes, insulation is a huge factor. The problem can be resolved by
using the right type of paint and insulation.

Containers definitely represent a good alternative to accommodation. The transformation of a
container from a rusty crate to a nice and unique house requires time and effort, but the results will
surely be impressive, as it will be discussed in the next chapter about the arrangement of summer
houses.

Alternative usage of containers:

Cafés - Bar - Restaurants
Offices and Workplaces
Changing areas

Garages

Depository

O O O O O
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Chapter 4
Arrangement of Summer Houses

The four different instances of summer houses somebody can find in this thesis, were designed
to fulfill the needs of up to four people, as well as people with special needs. They also need to
provide the capability for people to enjoy the surrounding area and the beauty of nature.

Initially, before we proceed with the formulation of two containers, we settled on a container with
8.00m x 3.00m dimensions, on which the adequate design will be applied, so that the appropriate
living of these people to be attained.

In our property, there are nine summer houses, which divide into:

Two type "A" summer houses,

Five type "B" summer houses (custom-built for people with special needs included) and

Two type "C" summer houses

All containers are laid on cement board of +30 cm

Type "A" Summer House

The particular two-storey house, consists of two containers which intercommunicate through a
staircase made of a +3.00m height concrete and a 10cm panel sheathing of +5.20m height. The
overall height of the house totals to +6.33m. On the first floor, there are the living room, the kitchen
and the WC, while on the second floor there are the two bedrooms and the bathroom. The junction
of the two containers is accomplished through an HEA 200 metal beam.

The total acreage of the house is 50.07m>.

After thorough rumination and dozens of sketches, | ended up in the underneath drawing as the
final house format.

Picture 6: Type "A" House Sketch
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Type "B" Summer House

The particular first-floor house consists of two containers which cross with each other,
featuring a final height of +2.668m. In the first container there are the living room and the
kitchen while in the second one there are the two bedrooms and the bathroom.

The total acreage of the house is 43.29m?

Type "B" Summer House (custom-built for the living of people with special needs)

The patrticular first-floor house is especially arranged for a decent living of people with special
needs. It consists of two containers which cross with each other , featuring a final height of
+2.668m. In the first container there are the living room and the kitchen while in the second
one there are the two bedrooms and the bathroom. The right inner dimensions have definitely
been considered, so that formidable problems will not be induced while moving around with
the wheelchair.

The total acreage of the house is 43.29m>.

After thorough rumination and dozens of sketches, | ended up in the underneath drawing as
the final house format.

fovg O ¥
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Picture 7: Type "“B" House Sketch

14| Page



Type "“C" Summer House

The patrticular first-floor house, consists of two containers which form a "I angle with each
other, featuring a final height of +2.668m. In the first container there are the living room and
the kitchen while in the second one there are the two bedrooms and the bathroom. The
connection between these spaces is achieved through the use of a special hallway of 0.95m
amplitude and of 4.40m length, while its sheathing is made of a 10cm panel of 2.668m
height.

The total acreage of the house is 51.58m>.

After thorough rumination and dozens of sketches, | ended up in the underneath drawing as
the final house format.

Picture 8: Type "“C" house sketch
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