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ABOUT THE AUTHOR

During my the bachelor, | realized that the housing-building topic was
something that interested me the most. | like the task of finding good floor plans,
where the movement in the building, the experience of space and the light condi-
tions place its part. Therefore, during the master period | choose to take the cour-
ses most related to housing, It has given me a wide variety of insights into housing
building and design.

I wanted to find a topic that is close to me and the housing shortage is something
I'm passionate about, because I'm looking for a house myself and | have seen how
hard it is to get a good house that does not cost a fortune. And | know there are
many other people who want to live in a single family house.




ABSTRACT

The aim of this master's thesis is to investigate the possibilities for a new

way of building single-family houses.

Sweden is and has been in a housing shortage for a while now, the
number of inhabitants increases both through immigration and the fact that
people are getting older than before. There are many factors behind the hou-
sing shortages, but part of it is the construction industry. They focus on buildin
multi-family buildings because it is the most profitable way to build now and
many people think it's the solution to the problem.
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But during investigations it has been found that approximately 7 out of

10 people want to live in a detached house. As fewer single-family houses are
being built, housing prices increase and in order to afford to buy a house, pe-

ople loan more money than they could afford if the interest rate would increase

in the future.

As the market is now it can be cheaper to build a new house than to buy

a old house and the easiest way is to buy it from one of the catalogue house

suppliers. Itis a fairly simple process to buy this kind of houses and you can get
a fixed price that makes it easier to borrow money from the bank. There are a lot

of companies that provides this type of houses and with a similar style, especi-

ally the ones that has a lower price. The question is than how you could build a

house even more efficient and with a lower price, to make it possible for more
people afford a to build a house.

Through research and investigations of building methods and the
prices of materials a conclusion is made that the main building material for
this thesis is steel sandwichelements. By using this material that is commonly
used for industrial buildings you will get a lower price with a larger usable
space than if you would build with the commonly used stud-walls that is
about double the thickness.

A strategy is made to show how you could build these houses in
stages which makes it less expensive in the beginning and makes it possible
for more people to afford a new house.

The result of this master’s thesis is showing how you could build with this
material in a single-family house and itis showed through a catalogue of
houses with different shapes and varieties of the floor plans.
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INTRUDUCTION

BACKGROUND

Today's high demand for housing has led to a lack of labor and skills
in the construction industry. The quality of buildings is getting worse, major
construction faults lead to increased building costs(Christer Harrysson, Glenn
Welander, 2017).

About 80 percent of Sweden'’s population wants to live in single-fa-
mily houses, but the most built housing is multi-family houses. But group-built
houses are several ten percent cheaper to build than the multi-family houses
cost per square meter of apartment space(Christer Harrysson, Glenn Welander,
2017).

According to the Boverket, 127,000 homes were built between 2012
and 2015 in Sweden, and now their estimates are that 440,000 new homes will
be built from 2016 to 2020 (Boverket, 2017).

It is a huge difference, an average of 81,000 homes per year.

It is then important that not only will large-scale apartment complexes
be invested, but housing that the majority of the population wants to live in will
also be built

CONTEXT

The context of this master's thesis is the housing shortage and how new
ways of building houses could get more houses out to the market. The project
is not specific for one site or area, it is a general strategy that can be adapted to
the most places.

MAIN QUESTION

How could you make more people afford to build thier own
house?

SUB QUESTIONS/INVESTIGATION
\What methods of building houses are most suitable?
What kind of buildingmateriale are suitable?

How could you expand the building?

METHOD

The method will be to research building methods and buil-
ding material to find the most suitable way of building for the task. The
design will be based on the materials qualites and constraints to make
it efficient. And then through sketching by hand, building models and
sketching on the computer design the houses.



FOR WHOM

The target audience for this master’s thesis work is for
those people who want to build their own villa or hire someone to
build it for them. It is not intended for companies that mass-pro-
duce houses to get as much financial gain as possible.




INVESTIGATION



HOW DOES TODAYS LESS EXPENSIVE BUILDINGS BEEING BUILD?

The most common way of building houses nowdays is to use a lot of
pre-made elements. Either it is premade modules or wall elements.

The way of buildning with moduels is to build several modules at first
in a factory before shipping them to the site where they are put together with
more modules.

The way of buildning with wall elements is that you only building the
wall in a factory, which are later on shipped and assembled at the building site.

Which of the approaches you choose depends on how the house is
designed, if it can be divided into module dimensions that make it possible to
transport them in an easy way or if it needs to be built with wall elements.




TRANSPORTATION

TRANSPORTATION BY TRUCKS

One of the main advantages of modular buildings is that they can be
built in a different location, they are usually built in an industrial building where
there is weather-protected and streamlined process. After the various modules
are ready they are usually transported with a truck to the site and assembled.
When building with wall elements, the transport is also taken into account,
getting space with all the construction parts in as few trucks as possible makes
a big difference in transport costs

HOW MUCH CARGO CAN YOU HAVE IN A STANDARD TRAILER?

Dimensions / Load capacity - tilt trailer:

Length: 13.60m

Width: 2.45m - 2.48m

Height: 2.50m - 2.70m

There are larger trailers as well, but if you want to minimise the costs, the stan-
dard transportation is often the best choice.



DIFFERENT MODULES - TEMPORARY BUNKHOUSE
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This type of modular buildings are often being used for temporary
buildings such as: schools, offices and housing for refugees.

Often stacked on each other

Often made with an wooden construction or with a steel frame




DIFFERENT MODULES - MODULAR HOUSES

Also called catalogue houses.

Most common way of building private detached houses.
Modules what puts together in to a detached house

Many companies makes this kind of houses in Sweden. The
pricerange is huge and the lower prices is usually with lower
standard but most popular.

Often made with an wooden construction and wooden facade.

Could also be made with pre-made wall elements and put together on the
site.

(Dri~ac?)
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DIFFERENT MODULES - CONCRETE MODULES
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Arather new concept of building modular houses
A concrete module designed by a portugese architect Samuel Goncalves.
The design is influented by concrete drainage pipes

They are ataching to each other on the long side and could be combined
with putting other units on the mirroed side.



DIFFERENT MODULES - SHIPPING CONTAINER
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Reuse old shipping containers, starting to get more common.

Usually they are used for all types of shipping, but during some years it
has been popular to turn them in to espacially tiny-houses and apartments.

lhey are constructed for being stacked on each other, so if they are put
right they can be stacked very high.

lhe construction are fully made of steel and if you are making a lot of
opeings you need to add more structural elements

'he standard sizes are: 10 fot, 20 fot and 40 fot



CONCLUSION OF MODULAR HOUSES

The way of building with premade modules is proven to be effecient
and good method to build houses fast. The most common method is to
build the so called catalogue houses which can be built with premade wal-
lelements or modules. [tis this building method that this thesis will investiga-
te further with a aim of finding a new way of looking at it.

The next step is to look into different walls to find something interesting to
rethink.




CLTWOOD
(367 mm)

- 22 + 22 mm Cover boarding
- 28 mm Nailing batten

-9 mm Gypsum

- 200 mm Studs + Insulation
-95 mm CLT

U-value:

0,1598 W/m?2 K

Price/m?2:

1357,30 sek excl. tax

(+ price for painting inside and
outside)

DIFFERENT FACADEELEMENTS -4 TYPES

CONCRETE
- sandwichelement
(370 mm)

- 70 mm Concrete
- 200 mm Insulation
- 100 mm Concrete

U-value:

0,1625W/m2 K

Price/m?2:

1878 sek excl. tax

(+ price for painting inside and
outside, if you want it)

STUDD WALL
(384 mm)

- 22 + 22 mm Cover boarding
- 28 mm Nailing batten

-9 mm Gypsum

- 220 mm Studs + Insulation

- /0 mm Nailing batten

- 13 mm Gypsum

U-value:

0,147 W/m?2 K

Price/m?2:

1217,74 sek excl. tax

(+ price for painting inside and
outside)

The prices and the u-value of the clt wood, concrete and stud wall is taken from a thesis work in 2012 made by Martin Sundberg
and David Asberg, Building technology at Jonkoping School of Engineering. The price is not concluding finnish surfaces, paint
and wallpaper is extra. The price of the steel sandwichelement is from the company Paroc, that is one of the manufacturer of this

type of material and it comes as a finnished product

STEEL

- sandwichelement
(200 mm)

- 0,5 mm Steel
- 194 mm Insulation
- 0,6 mm Steel

U-value:

0,18 W/m2 K

Price/m?2:

800 sek excl. tax

(Paroc Delign)

not included the structure



CONCLUSION OF FACADEELEMENTS

The wall element that has the lowest price are steel sandwich element. They
are also almost half the thickness as the other ones in the investigation, wich leads to
more usable space inside the building. The steel sandwichelement will allow new ways
of thinking when building houses and it is this material that sets the parameters for the
strategy and the design of the houses for this work.




PAROC SANDWICHELEMENT

Paroc is one of several companies that supplies sand-
wich elements and they are based on the same concept, | have
chosen to use their elements as an example.

Paroc sandwich element is a high-grade building element with

a core of stone wool and a surface made of steel sheet. The
combination of materials leads to its strength and can be used
as outer walls, inner walls and ceilings.

Paroc sandwich elements are non-combustible and are classified
in Euroclass A2-s1, d0. (Paroc, 2018)

The company Paroc has thought about how they can be enviro-
mental friendly and are now able to recycle the excess material.
(Paroc, 2018)

These elements are mostly used for large industrial buildings,
warehouses, offices, factories and shops.(Paroc, 2018)

There are several ways to give these buildings different expres-
sions, itis possible to get them in all different types of colors,
different types of cover plates at the joints and various punches
in the plate. You can also install other facade cladding, such as
wood paneling, various steel profiles, bricks and plaster. (Paroc,
2018)

They have pannels for exterior walls, interior walls and
celings, all of them with different qualities. (Paroc, 2018)

The elements comes in many thicknesses, and they are:
- 50, 80, 100, 120, 150, 175, 200, 240 and 300 mm (Paroc, 2018)

The standard hight of the elements are 1200 mm and
the maximal lenght is 12 meter, but they also have a model
called "Paroc flex” that has a hight of 300-1100 mm and thick-
nesses 80-240 mm.(Paroc, 2018)

Paroc Delign Series



FACTS:

Year built: 2007-2011

Gross area: 260 sgm

Architects: Spridd and Encore
Builder: Mikael Richter
Construction cost: 3,000,000 SEK

The cost of doing it cost less than 10,000 SEK/squa-
re meters.

Algé Konsthall is located on Algon outside
Stockholm. It is a single-family house, a statue rental,

and an additional residence combined into a house.

It is the artist Mikael Richter with a family who has
been building the house, they needed an open
cost-effective house that would accommodate flexi-
ble work space, accommodation and place to hang
out. They found the solution using Paroc sandwich
elements with a steel structure and a hole concrete
beam for transparency and lower cost.

The house is on two levels with a roof
terrace on top. On the first floor, Michael's art studio
and a guest house / home they rent. On the other
planet, the family's residence is linked to the art of
the theater.
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REFERENCE - ALGO KONSTHALL




STEEL SANDWICHELEMENT - PROS & CONS

PROS CONS
It is a quick building method which leads to lower labour costs - It is not common to have steel facade interior and exterior, so
and less chanses for it contruction errors. some people might not like it.
It is a very thin wall and has a great U-value. - If you only have the steel sandwichelement the facade is not very
Because of its thin walls it makes the interior floor area bigger strong against impacts. Therefore, you might need some form
than regular walls that is usually about twice the thickness, that of protection at the bottom
gives you more floor area for the money. - Metal isn't very inviromental friendly, but Paroc is recycling the
The wall is finnished as it is and you don't need to add extra excess material.

materials on the exterior or interior if you don't want.

They are easy to take down and they are reuseable and you
could easily expand the building by take down some sections
and add more

DEVIDE THE BUILDING COSTS

An important advantage of building with these elements is the time
aspect versus the money. Due to the qualities of the material you can start by
building the house without any other material on the inside and the outside,
you get a complete shell for the house immediately.

You can later on, if you want to, if you can afford it, build an installation inside,
as well as a new facade material on the outside.

This makes a low building cost at the beginning and you could get the house
finnished quickley.

EXTERIOR
WOOD
CLADDING

\

A\

INTERIOR NTERIOR
STEEL PLYWOOD

INTERIOR
PLYWOOD
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PAROC SANDWICHELEMENT - LAYERS DETAIL

Parocs sandwichelement is mainly seen as a steel-stone

wool-steel structure nad that's true, but they are also made with
other thin layers. On this two illustrations you can see all the layers.

22

Zinc-coated steel sheets with top
coating according to environmental
demands

Specially developed adhesive, that covers
the whole surface area.

Non-combustible core of structural stone wool
lamellas give equal strength properties in each cross
section of the panel.

Multi-layer primer to ensure the bonding between the
adhesive and the zinc layered steel sheet.

Fire safe joint design that makes the panel tight for hot gases and
flames and gives up to 4 hours fire resistance properties.

|

2345 4326
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Coil coating
Primer

Primer

Zinc

Steel

Epoxy coating



PAROC SANDWICHELEMENT "DELIGN SERIES" - DETAIL

SEALING STRIP, STEEL, W0OD.

CORNER FLASHING SCREW, DELIGN

EXTERNAL SEALANTS, [LEAR CORNER FITTINGS, LEFT, DELIGN

NS TRIP, STEEL, WOOD

SELF-DRILLING SCREW, STEEL 3-12 mm PAROC ELEMENT

I

SPACER

FOIL TAPE, DELIGN

FLASHING SCREW, DELIGN FLDF-150

~

COVER BRACKET, DELIGN

SUPPQRT BRACKET, DELIGN FOIL TAPE, DELIGN

JOINT ISOLATION, STONE WOOL JOINT ISOLATION, STONE WODL
CORNER FITTINGS, RIGHT, DELIGN
SELF-DRILLING SCREW, STEEL 3-12 mm

PAROC ELEMENT SPACER

Attechment in to a steel H-beam. Coverplate for the corners.

: Coverplate for the joins that makes This is NOT deslign series and it makes the

the horisontal lines continous. joins more obvious.
23



ASSEMBLY

The wall elements are stacked on top
of eatchother and then beeing screwed in to a
pillar. After that you need to attach a coverpla-
te in the seam where the two elements meet.

STEEL SANDWICHELEMENT AND EASY ASSEMBLY
WOOD BEAM PILLAR

24




DIFFERENT TYPES OF HOUSES AND TWO EXPANSION METHODS

U

One Floor One Floor

VERIETY OF HOUSE TYPES

There is a lot of different types of houses you could build with the material, as long

as it is straight facades.

EXPANSION IN PLAN

By building what you need in the beginning and later

on add new elements.

/

—

One Floor

Vi

1] H\HHHHHH\H H\H\ [I1T]

One And A Half Two Floors Two Floors
Floors

EXPANSIONS

When drawing a house, it is important to try to look into the future and see how the
building could be changed as needed. This will make it a more sustainable building
Expansions could be

EXPANSION IN SECTION
By building two floor hight at the beginning but starting by finnishing the ground-
floor. When the time is right you could build on the second level too.
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CONCLUSION OF HOUSE TYPES

CUBIC HOUSES
To get the most out of the material's properties, get as little los-
ses of material as possible and the shortest construction time,
the cubic volume were chosen.

It uses the straightness of the elements and does not need to
adapt to other directions than straight cuts.
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PILLAR- AND BEAM STRUCTURE- 2 TYPES

HEA STEEL BEAM

- Most commonly used when building
industrial buildings.

- Fasy to install and has great load bearing
capacity in large ranges

Price example, 140 x140 mm:
About 548.50 SEK/m excl. tax

((k.

ﬁ%?””

GLUELAMB BEAMS
- Great material for the inviroment

-You get a warmer feeling inside the buil-
ding with wood than steel

- Has great load bearing capacity

Price example, 140 x140 mm:
About 252 SEK/m inkl. tax

The price for the hea steel beam is from gardinpersson.se(2018), and the price for the gluelamb beam is from xlbygg.se(2018)
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INNERWALLS - 5 TYPES

WOOD CLADDING PLYWOOD OSB & GYPSUM OSB & GYPSUM CLTWOOD

(100 mm) (100 mm) 120 mm) (120 mm) (95 mm)



OSB AND GYPSUM
(99 mm)

- 75 mm wood studs and insulation
- 11 mm OSB board

- 13 mm Gypsum board

Price/m?2:
About 200 sek incl. tax
(Only the material)

INTERIOR MATERIAL - 4 TYPES

PLYWOOD
(86 mm)

- 75 mm wood studs and insulation
- 117 mm Plywood board

WOOD CLADDING
(108 mm)

- 75 mm wood studs and insulation
- 117 mm OSB board
- 22 mm Cover boarding

The price for the osb and gypsum wall is from beijerbygg.se(2018), and the price for the textile is from ikea.se(2018).

20
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TEXTILE

(1 mm)

-1 mm Textile

Price/m?2:
26.10 sek excl. tax
(without fixtures)



EXTERIOR MATERIAL - 4 TYPES

WOOD CLADDING WOOD CLADDING 2 PLASTER BRICK BOARD



MAIN MATERIALS

To keep the cost down from the biginning, the main materials
that are beeing used for the example houses are the ones that have
the lowest price in their category and are efficient to build with.

Some of the materials are:

- Steel sandwichelements

- Gluelamb pillars and beams

- Fabrics to hang on the interior facade faces of the steelelements
- Plywood interior walls.

- Ground concrete floor with floor heating on the entrance level

- Wooden intermediate floor

- Wood fiber acoustic ceiling

- Corrugated metal roof with insulation

- Metal windows

PRICE EXAMPLES
STUD WALL: 1217,74 SEK /2 - without finished faces
HEA STEEL BEAM: 548.50 SEK / m

0SB AND GyPsUM: 200 SEK /2

32

PAROC SANDWICH ELEMENT: 800 SEK / m2

GLUELAMB BEAM: 252 SEK/m

FABRIC: 26 SEK /2



DESIGN PROPOSAL - Part 1
DETAILS



COMMON DETAILS

L

ROOFING MEMBRANE A detail section through the

INSULATION CUTS meeting of the wall and the
TO CREATE THE SLOPE -
roof.

PAROC ELEMENT

CORRUGATED
ROOFING SHEET E—

A

WOOD FIBER,
ACOUSTIC PANELS

"!H

DETAIL 1:20

A cut through the seam between two
elements and how they attach to a woo-
den pillars.

I

DETAIL 1:20

A cut through one of the fixed windows.
The window is from Aluman and is
special designed for Paroc sandwichele-
ments. That is why it can be flushed with
the facade

AVAVAVAVAYAYAVAVAVAVAYAYAAY

DETAILS 1:20



PILLAR AND BEAM ASSEMBLY

The pillar and beams are put together by making slits in the wood
and connecting the structure with a bracket and then secure them
with bolts

w
ul



DESIGN PROPOSAL - Part 2
THE HOUSES



MAS\QN LA ROCHE
Le Corbus Paris - Fran

REFERENCES - RIBBON WINDOWS & SIMPLICITY IN FACADES

WOOD BOX

1923-1925 Bjorn Gross & Anna Einarson - Gothenburg - Sweden - 2017
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VOLUMES - ROWHOUSE AND AS INDEPENDENT

The houses are designed so that they can both be put
together in a townhouse and they can also stand for
themselves




THREE MODEL TYPES - VOLUMES

Three types of models has been investigated, an L-shaped, a rectagular and
square shape. All of them can can be made in to a single floor house or a
double floor.

THE L-SHAPE THE RECTANGLE
The L-shape gets a natural private area inside the L. This makes a The rectangle shape will take the least abount of groundspace
great house in a area with many other houses and still have privacy. witch can be more suitable for small plots.
1 FLOOR 2 FLOORS 1 FLOOR 2 FLOORS
THE SQUARE

The square shape could get a dark core but if you design in care-
fully you could get great qualities from it.

O &

1 FLOOR 2 FLOORS



MODEL PHOTOS

A 3D-printed facade in dark grey plastic is made to mimic the true way of building with the facade-elements,
stacking them on top of each other with the joins in the center on the pillars.
The model is also showing how the coverplates works and how they make the horisontal lines continues.
The interior shows the warm feeling you get from the wood in the constuction and interior walls.
Grey cardboard is showing both the concrete floor and also the acoustic ceiling.
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GENERAL DESIGN IDEAS

With the facade materials qualities you are able to build the whole shell of the house at first and then
you could build what ever you like to build on the inside. This is a very intriguing idea for some people, but
the minority people wants to have the idea of a finished plan. For that reason this thesis will show examples of
floorplans in the different house models.

The starting-point of all of the single-family houses is to have a large open space with the kitchen, di-
ning area and living-room area. This creates a large area where the whole family could be together and not feel
cramped. This area should be bright with lot of windows for external light and a welcoming feeling.

The second idea is to have a more private part of the house for the bedrooms, with smaller rooms and less
windows to create a safe and relaxing feeling.
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Building area:
- One floor: 131 sgm

Usable area.
- One floor 119 sgm

Colour choices and extra:
- Red facade
- Dark grey windows and drain-pipes for a contrast.

The L-shape was the first plan to be finished.
[t is putting the focus in to the private yard with a lot of
windows and less windows to the other facades.
The house is very suitable for a dense single-family
area where you still get a private yard and don't have a
lot of windows where people can look in to the house.

42

THE L-SHAPE 1 FLOOR
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WEST FACADE

CALE 1:100

THE -SHAPE T FLOOR - FACADES

NORTH FACADE

SCALE 1:200
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EAST FACADE
SCALE 1:100

SOUTH FACADE
SCALE 1:200



THE L-SHAPE 1T FLOOR - SECTIONS

A-A SECTION

=[]

il

B-B SECTION SCALE 1:100
45



THE L-SHAPE 1T FLOOR - EXTERIOR PERSPECTIVE

EXTERIOR PERSPEVTIVE PERSPEVTIVE SECTION
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THE L-SHAPE 1T FLOOR - INTERIOR PERSPECTIVE

INTERIOR PERSPEVTIVE, LIVINGROOM INTERIOR PERSPEVTIVE, VISUAL CONNECTION
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Building area:
- One floor: 131 sgm

Usable area.
- First floor: 119 sgm
- Second floor 88 sgm

Colour choices and extra:

- Dark grey facade

- Grey windows and drain-pipes for making them
less visible.

- Wooden pergola

The living and dinging area gets a lot of
volume because of the double high ceiling. The
pergola that is outside on the yard is making some
sun-protection to the inside but also creates a lovely
place to relax outside.

The extra living-room in the second floor is
placed on the other side of the house from the first
floor living area to make it possible for privacy, for
example if their is a big family party and the children
wants to play loudly they could be in the second

living-room without disturbing the parents or the op-

posite.
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THE L-SHAPE 2 FLOORS - PLANS
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THE L-SHAPE 2 FLOORS - FACADES

EAST FACADE
SCALE 1:100

WEST FACADE
SCALE 1:100
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THE L-SHAPE 2 FLOORS- SECTIONS
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THE L-SHAPE 2 FLOORS - EXTERIOR PERSPECTIVE

EXTERIOR PERSPEVTIVE PERSPEVTIVE SECTION
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THE L-SHAPE 2 FLOORS - INTERIOR PERSPECTIVE

INTERIOR PERSPEVTIVE, BALCONY INTERIOR PERSPEVTIVE, KITCHEN AND LIVINGROOM
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THE SQUARE 1T FLOOR

Building area:
- One floor: 149 sgm

Usable area.
- One floor: 139 sgm
- Roof terrace 130 sgm

Colour choices and extra:

- White facade

- Grey windows and drain-pipes for contrast.
- Wooden pergola on the roof terrace

- Roof skylight

The mesurments of the house is based on how lar-
ge the facade elements could be shipped in a trailer. The
12 meter is devided in to three parts to make the elements
thinner and making it possible to expand the building in
different sections and different directions.

The house has a roof terrace witch is accessible
from a internal stair. On the terrace their is a pergola that
creates a pleasant space.
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THE SOUARE 1 FLOOR - PLANS @
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THE SOUARE 1T FLOOR - FACADES
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THE SOUARE T FLOORT - SECTIONS

A-ASECTION

B-B SECTION SCALE 1:100



THE SOUARE T FLOOR - EXTERIOR PERSPECTIVE

EXTERIOR PERSPEVTIVE PERSPEVTIVE SECTION
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THE SOUARE 2 FLOORS - INTERIOR PERSPECTIVE
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INTERIOR PERSPEVTIVE, LIVINGROOM EXTERIOR PERSPEVTIVE, ROOF TERRACE
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Building area:
- One floor: 149 sgm

Usable area.
- First floor: 139 sgm
- Second floor 104 sgm

Colour choices and extra:
- Dark grey facade
- Grey windows and drain-pipes for making them less visible.

The two floors makes it possible to have areas with
double high ceiling to create a more open volume and bright
area.

Slidingdoors makes it possible to seperade the living-
and diningroom with the more pvirate bedroom area.

Itis a 7 bedroom house with two living-rooms but you
could also extent the second floor in to the double hight space
to create two more rooms if needed.
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THE SOQUARE 2 FLOORS - PLANS @
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THE SOUARE 2 FLOORS - FACADES

WEST FACADE SOUTH FACADE

EAST FACADE NORTH FACADE

SCALE 1:100
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THE SOUARE 2 FLOORS - SECTIONS
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THE SOUARE 2 FLOORS - EXTERIOR PERSPECTIVE

EXTERIOR PERSPEVTIVE PERSPEVTIVE SECTION
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THE SOUARE 2 FLOORS - INTERIOR PERSPECTIVE

INTERIOR PERSPEVTIVE, LIVINGROOM INTERIOR PERSPEVTIVE, BALCONY
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Building area:
- One floor: 100 sgm

Usable area.
- One floor: 92 sgqm

Colour choices and extra:

- Dark grey facade

- Grey windows and drain-pipes for making them
less visible.

- Roof skylight

The measurements of the house is based on
the square house but one section-row is removed to
create a compact version.

The skylights opens up the rooms both with
external light and the space underneath.
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THE RECTANGLE 1 FLOOR - PLANS @
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THE RECTANGLE T FLOOR - SECTIONS

A-ASECTION

B-B SECTION SCALE 1:100
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THE RECTANGLE 1T FLOOR - EXTERIOR PERSPECTIVE
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THE RECTANGLE 1T FLOOR - INTERIOR PERSPECTIVE
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Building area:
- One floor: 100 sgm

Usable area.
- First floor: 92 sgqm
- Second floor: 78 sgm

Colour choices and extra:

- Dark grey facade

- Grey windows and drain-pipes for making them
less visible.

The stairs are located in the open floorplan
dining area with a double high ceiling and a lot of
windos to create a bright interior.

If needed more bedrooms, the double high
space could easily be made in to a room.

72

THE RECTANGLE 2 FLOORS




THE RECTANGLE 2 FLOORS - PLANS @
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THE RECTANGLE 2 FLOORS - SECTIONS
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THE RECTANGLE 2 FLOORS - EXTERIOR PERSPECTIVE
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THE RECTANGLE 2 FLOORS - INTERIOR PERSPECTIVE
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CONCLUSION

This thesis has brought up a interesting way of looking at singe-family houses.

The steel sandwich material makes it possible to create a lot of different hou-
ses in many varieties of expressions. It is very costumizable, even after it has
been built you could change the look of the house by adding other facade

materials or anotehr material in the inside.

The fact that you get more liveable space for less money than a regular stud
wall is something that many people would find interesting.

Something that has been hard is to find the prices for the materials, which led
to fewer prices than wanted. But the most important prices where presented.

If the thesis would have been continued, the result would have showned a
more veriety of houses. It would also have showned the houses in different
stages, different facade expressions and how they could expand from a small
house to a bigger. An example of how the buildings could fit in different sites
would also be relevant to show.

As the master's thesis turned out it is showing the potential of building sing-
le-family houses with steel sandwichelements in a convincing way.
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