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Abstrakt

Predmétem mé bakalafské prace je zpracovdni dokumentace novostavby rodinného domu v
nizkoenergetickém standardu pro Ctyf€lennou rodinu. Objekt je dvoupodlaZni,
nepodsklepeny. Stfecha sedlovd, hlavni orientace objektu je na jih.

Abstract

The subject of my bachelor thesis is making project documentation for new family house in
low energy standard for 4 member family. The object is two-storey, without basement. Roof
is double-pitched, main orientation of the object is to the south.

Kliéova slova

Bakalarska prace, rodinny dim, samostatné stojici objekt, dvoupodlazni, sedlova stiecha,
nizkoenergeticky standard
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Bachelor thesis, family house, detached object, two-storey, double-pitched roof, low energy
standard
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INTRODUCTION

My bachelor thesis deals with the construction of family house in low energy standard
for four member family. Object is situated in Zlin region, in village Dolni Lhota. Designed
object is two-storey, without basement. There is designed double pitched collar roof. A goal
of my work is to design energy efficient building which will be a comfortable refuge for
family with children.

UVOD

M4 bakaldiskd priace se zabyvd tématem vystavby rodinného domu v
nizkoenergetickém standardu pro ¢tyt€lennou rodinu. Objekt je situovdn ve Zlinském kraji,
ve vesnici Dolni Lhota. NavrZzeny objekt je dvoupodlazni, nepodsklepeny. Stiecha je
navrzena sedlovd s hambalkovou soustavou. Cilem mé prace je navrhnout energeticky
vyhodnou stavbu, kterd bude piijemnym ttocCiStém pro rodinu s détmi.
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A.1. IDENTIFICATION OF THE STRUCTURE

Place of object
City: Dolni Lhota u Luhacéovic
Cadastre area: Valasské Klobouky
Parcel number: 1514/15
Investor
Name: Juste Pécuchet
Address: Horni Lhota 713

763 23, Dolni Lhota u Luhacovic
Designer
Name: Tomas Senovsky
Address: Horni Lhota 173

763 23, Dolni Lhota u Luhacovic

Structure is designed at the edge of the village Dolni Lhota. Object is situated on the modified
terrain.

Family house is two storey detached object without basement. Layout dimmensions are 10,97
x 8,73 m. Object is designed for 4 people family. House is designed as low-energetic. In the first floor,
there is entrance, technical room, toilet, corridor, office, staircase, closet, kitchen and living room with
entrance to terrace. In the second floor there is bathroom, toilet and 3 bedrooms.

Built up area: 95,77 m*
Surface area of 1.NP + 2.NP: 158,88 m?

A.2. DATA ABOUT PREVIOUS LAND USAGE, BUILDING SITE AND PROPERTY
RELATIONS

Building site : Dolni Lhota
Lots: 1514/17, k. u. Valasské Klobouky

This is a newly pledged area, which have served as arable land. The area was equipped with
engineering networks and communications. On land are no existing buildings, fences, trees or bushes.
Parcel is owned by the investor.

A.3. DETAILS ABOUT THE SURVEY OF CONNECTION TO THE TRANSPORT
AND TECHNICAL INFRASTRUCTURE

It was made geological and radon survey. Appearance of radon in soil is low. The parcel is
accessible from existing road.The building will be connected to public water supply, sewerage, gas
and low voltage on the border of lot.

A4. INFORMATION ABOUT FULLFIMENT OF THE REQUIREMENTS
CONCERNED AUTHORITIES

Into documentation requirements have been put requirements of the government organizations
and owners of power distribution systems and engineering networks. These requirements were set



conditions within the territorial management. They were also determined during the construction
management.

A.5. INFORMATION ABOUT KEEPING OF THE GENERAL REQUIREMENTS TO
THE CONSTRUCTION PROCESS

The building documentation is prepared in accordance with public notice no. 501/2006 Coll.
about general requirements for use of area. Project documentation is compliant with public notice no.
137/1998 Coll. about technical requirements for building works.

A.6. INFORMATION ABOUT HOLDING THE CONDITIONS OF REGULATORY
PLAN AND PLANNING PERMISSION

Solved area in land-use planning is reserved for housing. The project respects the structural
level restrictions and requirements on the shape of roofs.

A.7. FACTUAL AND TIME LINKS OF THE STRUCTURE ON THE RELATED AND
CONDITIONAL STRUCTURES

In the area are finished public roadway and technical service lines, because of it building
works can be started immediatelly after completion of building administration. Building of family
house has no direct connection to surrounding buildings.

A.8. CONSTRUCTION TIME ESTIMATION, DESCRIPTION OF THE
CONSTRUCTION PROCESS

Start of 1.9.2012 — 1.12.2013 finish

Building process:

- Location of building

- Field edits, digging of foundations

- Concreting of foundations, hydroinsulation

- Connections to public networks

- Vertical and horizontal load bearing structures
- Roof truss and roofing

- Openings

- Surface finishing

A.9. SUPPOSED PRICE

Price is calculated by unit price, this is only assumption.
Enclosed space: 620 m’

Unit price: 5000 CZK

Price: 3100 000 CZ

Conclusion:

There is need to follow personal safety according to public notice no. 591/2006Coll.
All works and used technology cannot affect environment.

All changes proceeded during the construction works must be consulted with designer.



B.1. URBAN, ARCHITECTONIC AND CONSTRUCTION ENGINEERING
SOLUTION

a) Evaluation of building site

Building site is located in the dead end street in village Dolni Lhota. Building service
connections are prepared on the boundary of lot. This parcel is slightly sloped to the west. On the west
side there is road access. On the north side neighbour’s house. On the east side grass field and on the
south side non built-up parcel. In front of building entrance there will be paved footpath from road.
Also there will be paved parking place for a car next the road and place for garbage bin.

b) Urban and architectural solution

Building is designed in low energy standart. It is two storey house, without basement and with
collar roof. The architectural expression of the object is based on the composition of the surrounding
area. The building is located on a modified solid slightly sloping terrain.

In the first floor, there is access to the technical room and hall from main entrance. From hall
in the clockwise direction there are: WC, office, staircase (with closet under the second flight). Last
space is big living room connected with kitchen. This will be the main area, where family will be in
connection, therefor it is situated to the southwest. We can also step out to the terrace and garden from
living room.

In the second floor clockwise are these rooms: WC, bathroom, staircase, 2 children bedrooms
with access to shared loggia oriented to south. Last room is bedroom of parents.

Building is built up from ceramic blocks with precast-monolithical slabs. Foundation strips are
establish in antifreeze depth. External walls are masoned from ceramic blocks with thermal insulation
inside. There is no need to add thermal insulation into another layer. Partitions are also from ceramic
blocks with good accoustic properties. Ceiling above first floor is slab with lost formwork. Roof truss
is provided with thermal insulation and plasterboards.

Family house will be connected to the public networks as: water supply pipe, sewerage
system, electricity, communication cables (telephone, internet and tv) and gas. All these networks are

accessible fromthe boundary of lot. Heating will be central powered by condensing gas boiler placed
in technical room.

B.2. MECHANICAL RESISTIVITY AND STABILITY

The actual structure is designed in a coherent system in complying with the building design
principles.

Extended solution of construction system is part of technical report. Static recognition is done
by authorized static engineer.

B.3. FIRE SAFETY
It is dealt with in a separate fire report, which is part of project documentation.
B.4. ENVIRONMENT PROTECTION

The course of execution of works will have no negative impact on the surrounding
environment. In construction is not used any harmful materials.



During the use of building will be produced waste, which will be accumulated in garbage bin
and taken away by the authorized company.

B.5. SAFETY AT UTILIZATION

The building is designed so that it is safe to use. Supplier of construction has to ensure the
safety of persons receiving an object to as avoid endangering their health and property. It is necessary
to keep safety regulations, applicable safety regulations must be labeled in accordance with relevant
standards

B.6. HYGIENE AND HEALTH PROTECTION

Project documentation is designed in accordance with public notice no. 20/2006 Coll. about
care of people’s health.

Lightning and ventilation is sufficient in natural way.
Heating is designed as central heating with condensing gas boiler used as a heat source.

B.7. NOISE PROTECTION

Building structures are designed to satisfy the requirements of BS 730532 Acoustics - noise
protection in buildings and related acoustic properties of building products - Requirements. All
installations are properly insulated, risers and sewers will be coated with mineral wool to absorb sound
waves.

B.8. ENERGY SAVING

Building structures are designed to satisfy the requirements of law no. 406/2006 Coll. about
handling with energy. New doors and windows in the outer shell and a new roof insulation including
proposed in accordance with the opinion energy facility is a guarantee of future energy savings and
heat. Energy assessment of the building is part of the project. Building is designed as low energy
house. According to the energy label of building, house is integrated as efficient, sign B.

B.9. USE OF BUILDING FOR MEN WITH REDUCED ABILITY OF MOVEMENT
AND ORIENTATION

Project documentation is designed in accordance with law no. 183/2006 Coll. Building law
and public notice 369/2001 Coll. about general requirements for use of buildings with reduced ability
of movement and orientation.

B.10. PROTECTION OF BUILDING AGAINST DETRIMENTAL EFFECT OF
EXTERNAL ENVIRONMENT

There was proceeded radon index research with low result. Waterproofing layer will protect
building against radon sufficiently.

As a protection against lightning and other effects of atmospheric electricity on the building
will be installed lightning rod.

B.11. PROTECTION OF INHABITANTS

There is no requirement for additional protection of inhabitants.



B.12. ENGINEERING STRUCTURE

Building will be connected to the public networks such as water supply, gas, communication
cables, low voltage and sewerage.

B.13. TRAFFIC SOLUTION
Building will be connected to the existing road.

B.14. PRODUCTIVE AND NON-PRODUCTIVE TECHNOLOGIC INSTALLATIONS
AND APPARATUS

There are no technological equipment on building.



F.1. IDENTIFICATION OF THE STRUCTURE

Place of object
City: Dolni Lhota u Luhacéovic
Cadastre area: Valasské Klobouky
Parcel number: 1514/15
Investor
Name: Juste Pécuchet
Address: Horni Lhota 713
763 23, Dolni Lhota u Luhacovic
Designer
Name: Tomas Senovsky
Address: Horni Lhota 173
763 23, Dolni Lhota u Luhacovic
F.2. OBJECT PURPOSE

Subject of project documentation is new family house. Object will be used for living of 4
member family.

F.3. URBAN, ARCHITECTONIC AND CONSTRUCTION ENGINEERING
SOLUTION

a) Evaluation of building site

Building site is located in the dead end street in village Dolni Lhota. Building service
connections are prepared on the boundary of lot. This parcel is slightly sloped to the west. On the west
side there is road access. On the north side neighbour’s house. On the east side grass field and on the
south side non built-up parcel. In front of building entrance there will be paved footpath from road.
Also there will be paved parking place for a car next the road and place for garbage bin.

b) Urban and architectural solution

Building is designed in low energy standart. It is two storey house, without basement and with
collar roof. The architectural expression of the object is based on the composition of the surrounding
area. The building is located on a modified solid slightly sloping terrain.

Disposition:

In the first floor, there is access to the technical room and hall from main entrance. From hall
in the clockwise direction there are: WC, office, staircase (with closet under the second flight). Last
space is big living room connected with kitchen. This will be the main area, where family will be in
connection, therefor it is situated to the southwest. We can also step out to the terrace and garden from
living room.

In the second floor clockwise are these rooms: WC, bathroom, staircase, 2 children bedrooms
with access to shared loggia oriented to south. Last room is bedroom of parents.



Technical solution:

Building is built up from ceramic blocks with precast-monolithical slabs. Foundation strips are
establish in antifreeze depth. External walls are masoned from ceramic blocks with thermal insulation
inside. There is no need to add thermal insulation into another layer. Partitions are also from ceramic
blocks with good accoustic properties. Ceiling above first floor is slab with lost formwork. Roof truss
is provided with thermal insulation and plasterboards.

Family house will be connected to the public networks as: water supply pipe, sewerage
system, electricity, communication cables (telephone, internet and tv) and gas. All these networks are
accessible fromthe boundary of lot. Heating will be central powered by condensing gas boiler placed
in technical room.

Statistical data:
Parcel area 2719 m*
Paved area 70,02 m*
Built up area 95,77 m*
Floor area of building 158,88 m*
Enclosed space 620 m’
Number of flats 1
Number of people

¢) Technical and structural solution
Excavations

Before excavations start building has to be placed accurately. Arable ground of thickness 200
mm will be removed and stored in eastern part of building lot for future terrain edits.

Excavations of foundation strips will be done mechanically and finished manually. Foundation
pit has to be protected against fall of ground into. Shape, sloping and dimensions are taken from
drawings. Excavations will be checked by building inspector or designer for proper depth and width.
Excavated ground will be used for embankments and has to be compacted properly.

Foundations

Strip foundations are made of concrete C 16/20 XC2. Depth of strip fulfils antifreeze depth
which is 800 - 1200 mm. Dimensions are designed according to attached calculation. On these strips
there are built up foundation walls from Beton BroZ blocks 500/400/250 filled with concrete. Lining of
foundation is made of extruded polystyrene Styrodur 3035 CS — STYRODUR 60mm. Foundation slab
is 100 mm, it is reinforced by @6/150/150 KARI net. Foundation slab will be provided with
waterproofing layer Glasbit G200 S 40 which also ensures radon screen out.

Vertical constructions

External load-bearing walls are from ceramic blocks Porotherm T PROFI 365 mm on the
mortar Porotherm T. Mortar will be applyed by mortar cart. Internal load bearing walls are from
Porotherm 24 P+D and 30 P+D. There is also placed column 300x300 mm made from hollow bricks.
Partitions are designed from Porotherm 11,5 AKU and 14 P+D.

On internal sides of walls will be used plaster or glued ceramic tiles according to the surfaces
in legends of room.



For proper construction of walls there is need to be familiar with Porotherm manual which
includes detailed information with process description. All those requirements has to be followed.

Lightweight wall in the second floor is designed according to the Isover catalogue and will be
built up with corresponding to the attached detail.

Chimney Schiedel is designed according to the needs of condensing boiler, all producer
requirements has to be satisfied.

Horizontal constructions

Lintels above doors and windows are ceramic Porotherm lintels with height 238 mm for
loadbearing walls and 71 mm for partitions. Width and height of placing is specified in drawings.

Ring beam will be made of reinforced concrete as a part of ceiling.

Floor structures are designed as Porotherm Miako ceiling 190 mm with 60 mm concreting,
total thickness 250 mm. There is one hidden girder, which has to be checked by statical calculation.
Under the loggia the ceiling thickness is reduced to 190 mm (Miako 150 mm, 40 mm concrete).

For concreting of slab and ring there will be used concrete C 20/25 and steel 10505 R.

Roof

Roof is designed as collar roof with slope 30°. Among rafters of dimensions 80/220 mm will
be placed thermal insulation Isover Unirol Profi 220 mm. Waterproofing layer Isover Tyvek Solid will
be nailed to truss by contralathing 50/30 mm. Roof cover is Tondach Samba 11 on lathing 50/35 mm.
Color will be specified by investor during the construction.

From the bottom roof truss will be equiped with vapourbarrier Isover Vario KM Duplex UV.
As a suspended ceiling there are plasterboards Knauf Red.

Surfaces and flooring

External facade is made of Porotherm TO 30 mm and Porotherm Universal 5 mm. Color will
be chosen by investor.

Internal plasters are made of 2 layers. Core layer Cemix 012 and stucco plaster Cemix 033.
Colors of paintings will be chosen by investor. In kitchen, toilets and bathroom there is ceramic
cladding glued by Cemix Flex Klasik 075.

Flooring will be made from PVC or ceramic tiles. Patterns and colors will be chosen by
investor. Compositions are given in drawings.

Staircase
Staircase is designed as selfsupporting concrete slab. It has two flights and semilanding.
There has to be done statical calculation of reinforcement. Reinforcement in detail of
connection to the ceiling is only for imagination.
Wall openings

Openings in external walls are from producer VEKRA.

Plastic windows Vekra Premium with tripple glazing, U = 0,8 W/m’K. Plastic entrance door
Vekra Classic with tripple glazing, U = 1,2 W/m’K.
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Colors will be chosen by investor.

Internal doors will be wooden into steel doorframe. Investor will specified producer and colors
during construction.

Thermal insulation

House is designed in low energy standard, therefor all the structures are designed according to
the recommended values of U. Roof is insulated with 220 mm Isover Unirol Profi, floor on the ground
with Isover EPS Grey 150 200 mm. Sandwitch lightweight wall has insulation 260 mm thick (more
specified in detail of composition).

In the part of loggia there has to be used vacuated thermal insulation POREXTHERM, two
layers of thickness 30 mm. Handrail of loggia can not be anchored throught this insulation, therefor it
will be anchored from side throught the facade.

Waterproofing layers

Floor on the ground is insulated Glasbit G200 S 40 which also ensures radon screen out. Roof
is insulated with Isover Tyvek Solid. Vapourbarrier of roof is Isover Vario KM Duplex UV.

d) Connection to traffic and technical infrastructure
The parcel is accessible from existing road.

The building will be connected to public water supply, sewerage, gas and low voltage on the
border of lot.

Water piping, sewer piping, heating and electricity lines are solved by specialized projects.
e) Technical and transport infrastructure

Not required.
f) Environmental impact
Building to its character will not have a negative impact on the environment. Waste from construction
will be transported to the municipal landfill, where will be disposed of professionally. Supplier ensure
normal precautions against leakage of fuels and oils.
g) Non-barrier solution on public areas and roads

Building does not need to fulfill conditions for people with reduced mobility.

h) Survey and measurement

There was made radon index survey with result = low appearance. Waterproofing layer
Glasbit G200 S 40 ensures radon screen out.

Classifying of soil properties is part of attachment.

Proper placing of networks in the ground are taken from distrubutors and consulted with
neighbours for any changes.



i) Basis for staking layout — referential site and elevation system

The basis for the development of documentation is own geodetic planimetry in the system
JTSK.

j) Influence upon neighboring properties

The project is designed to achieve compliance with the layout of networks and sufficient distance from
buildings and other facilities. For short time may increase noise and dust.

k) Ensuring health protection and safety of work

During all works is necessary to follow general regulations of work safety, working with tools
and other equipment.

F.4. MECHANICAL RESISTIVITY AND STABILITY

The actual structure is designed in a coherent system in complying with the building design
principles.

Extended solution of construction system is part of technical report. Static recognition is done
by authorized static engineer.

F.5. FIRE SAFETY
It is dealt with in a separate fire report, which is part of project documentation.
F.6. HYGIENE HEALTH AND ENVIRONMENT PROTECTION

The course of execution of works will have no negative impact on the surrounding
environment. In construction is not used any harmful materials.

During the use of building will be produced waste, which will be accumulated in garbage bin
and taken away by the authorized company.

Project documentation is designed in accordance with public notice no. 20/2006 Coll. about
care of people’s health.

Lightning and ventilation is sufficient in natural way.

Heating is designed as central heating with condensing gas boiler used as a heat source.
F.7. SAFETY AT UTILIZATION

The building is designed so that it is safe to use. Supplier of construction has to ensure the
safety of persons receiving an object to as avoid endangering their health and property. It is necessary
to keep safety regulations, applicable safety regulations must be labeled in accordance with relevant
standards

F.8. NOISE PROTECTION

Building structures are designed to satisfy the requirements of BS 730532 Acoustics - noise
protection in buildings and related acoustic properties of building products - Requirements. All



installations are properly insulated, risers and sewers will be coated with mineral wool to absorb sound
waves.

F.9. ENERGY SAVING

Building structures are designed to satisfy the requirements of law no. 406/2006 Coll. about
handling with energy. New doors and windows in the outer shell and a new roof insulation including
proposed in accordance with the opinion energy facility is a guarantee of future energy savings and
heat. Energy assessment of the building is part of the project. Building is designed as low energy
house. According to the energy label of building, house is integrated as efficient, sign B.

F.10. USE OF BUILDING FOR MEN WITH SHORT ABILITY OF MOVEMENT
AND ORIENTATION

Project documentation is designed in accordance with law no. 183/2006 Coll. Building law
and public notice 369/2001 Coll. about general requirements for use of buildings with reduced ability

of movement and orientation.

F.11. PROTECTION OF BUILDING AGAINST DETRIMENTAL EFFECT OF
EXTERNAL ENVIRONMENT

There was proceeded radon index research with low result. Waterproofing layer will protect
building against radon sufficiently.

As a protection against lightning and other effects of atmospheric electricity on the building
will be installed lightning rod.

F.12. PROTECTION OF INHABITANTS
There is no requirement for additional protection of inhabitants.
F.13. ENGINEERING STRUCTURE

Building will be connected to the public networks such as water supply, gas, communication
cables, low voltage and sewerage.

F.14. TRAFFIC SOLUTION

Building will be connected to the existing road.

F.15. PRODUCTIVE AND NON-PRODUCTIVE TECHNOLOGIC INSTALLATIONS
AND APPARATUS

There are no technological equipment on building.



