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Abstract in Czech and English language

Bakalatska prace, kterou jsem vypracovala je projektem pro realizaci nizkoenergetického
rodinného domu v Olomouci. Navrzeny rodinny dim je umistén na pozemku parcela ¢.
153/30 k. 0. Nova Ulice. Pozemek se nachazi na ulici Zirmova. Rodinny dim je feSen jako
dvoupodlazni nepodsklepend stavba obsahujici jednu bytovou jednotku. Je navrzeny pro
péticlennou rodinu. Diim je zastfesen plochou stfechou. Soucasti rodinného domu je i garaz
pro osobni automobil. Na stfeSe gardze je navrzena odpocinkova terasa, ktera je doplnéna o
extenzivni zelenou stfechu. Funkéné je rodinny diim rozdélen na denni ¢ast (1.NP) a klidovou
cast (2.NP). Prace obsahuje zdkladni vypoclty potiebné k vytvoreni projektové dokumentace,
ktera je zpracovana dle platnych norem.

The aim of my bachelor’s thesis is elaboration of the project in the level for realization of low
energy detached house in Olomouc. Designed family house is located on parcel number
153/30 in cadastral area Nova Ulice. Plot is situated at Zirmova street. Family house is
designed like as a two-storey detached house containing one dwelling unit without basement.
It is suitable for five member family. Family house is roofed with flat roof construction.
Garage is a part of house and it is designed for one car. There is designed a resting terrace on
the garage roof which is completed by extensive green roof. The family house is functionally
divided into a social part (first floor) and private / resting part (second floor). Thesis contains
basic calculations needed for project documentation design which is elaborated according to
valid standards.

Keywords in Czech and English language

Nizkoenergeticky diim, dvoupodlazni stavba, nepodsklepena stavba, bytova jednotka, ploché
sttecha, odpocinkova terasa, extenzivni zelena stiecha, denni ¢ast, klidova cast, projektova
dokumentace, platné normy

Low energy detached house, a two-storey house, without basement, a dwelling unit, flat roof,
a resting terrace, extensive green roof, a social part, a resting part, project documentation,
valid standards



Declaration:

I hereby declare that this bachelor’s thesis is my own work and that I stated all used
information sources.

Prohlaseni:

Prohladuji, Ze jsem bakaléafskou praci zpracovala samostatné a Ze jsem uvedla viechny pouzité
informacni zdroje.

V Brné dne 5. 5, o

(In Brno, date)

podpis studenta (Signature)



Acknowledgements

I would like to gratefully acknowledge the supervision of doc. Ing. Jiti Sedlak, CSc.

I would like to thank him for his kind supervising of this thesis and his helpful advice and
insightful comments during consultations.

Podékovani:

Timto bych rada podékovala vedoucimu bakalaiské prace doc. Ing. Jifimu Sedlakovi, CSc. za
jeho vlidné vedeni mé bakalaiské prace a za jeho podporu a cenné pfipominky pii
konzultacich.



CONTENT OF FOLDERS:

FOLDER A - BASIC DOCUMENTS
ASSIGNMENTS OF BACHELOR PROJECT

a)
b)
c)
d)
e)
f)
g)
h)
i)
j)
K)

FRONT SHEET

TASK OF BACHELOR THESIS

BIBLIOGRAFIC QUOTE OF ACADEMICAL QUALIFICATION WORK
ABSTRACT IN CZECH AND ENGLISH LANGUAGE
KEYWORDS IN CZECH AND ENGLISH LANGUAGE
DECLARATION

ACKNOWLEDGEMENTS

CONTENT OF FOLDERS

INTRODUCTION

LIST OF SOURCES

LIST OF ABBREVIATIONS AND SYMBOLS

INSERTED LISTS

a)
b)

POPISNY SOUBOR ZAVERECNE PRACE
PROHLASENI O SHODE LISTINNE A ELEKTRONICKE FORMY VSKP

FOLDER B - STUDIES
INFORMATION ABOUT BUILDING
SITUATION

N o g s~ w

a)
b)

SITUATION — FURTHER RELATIONS
SITUATION — LOCATION OF HOUSE ON THE PLOT, 1:250

FLOOR PLAN OF THE 1st FLOOR, 1:100

FLOOR PLAN OF THE 2nd FLOOR, 1:100

SECTION A-A’, 1:100

THE SOUTH-EAST AND THE SOUTH-WEST VIEWS, 1:100
THE NORTH-EAST AND THE NORTH-WEST VIEWS, 1:100



FOLDER C1 - PROJECT DRAWINGS
1. SITUATION
a) SITUATION — FURTHER RELATIONS, 1:500
b) SITUATION - MUNICIPAL ENGINEERING, 1:250
FLOOR PLAN OF FOUNDATIONS, 1:50
FLOOR PLAN OF THE 1st FLOOR, 1:50
FLOOR PLAN OF THE 2nd FLOOR, 1:50
SHAPE OF FLOOR CONSTRUCTION ABOVE 1st FLOOR, 1:50
SHAPE OF FLOOR CONSTRUCTION ABOVE 2nd FLOOR, 1:50
FLOOR PLAN OF ROOF CONSTRUCTION, 1:50
SECTION A-A", 1:50
THE SOUTH-EAST AND THE SOUTH-WEST VIEWS, 1:100
. THE NORTH-EAST AND THE NORTH-WEST VIEWS, 1:100
. DETAIL - SOCLE OF FAMILY HOUSE, 1:10
. DETAIL - WINDOW LINTEL, 1:10
. DETAIL - WINDOW SILL, 1:10
. DETAIL - ANCHORAGE OF MONOLITHIC STAIRCASE TO THE CEILING, 1:10
. DETAIL - ATTIC OF FAMILY HOUSE, 1:10
. DETAIL - RAIN RIGGOT OF FAMILY HOUSE, 1:10

© o N o g A~ DN

o v e T = N S T
o U1 W N P O

FOLDER C2 — TABLES OF BUILDING COMPONENTS
TABLE OF WALL COMPOSITION

TABLE OF ROOF COMPOSITION

TABLE OF FLOOR COMPOSITION

TABLE OF BUILDING COMPONENTS- WINDOWS
TABLE OF BUILDING COMPONENTS- DOORS
TABLE OF BUILDING COMPONENTS

o a k~ w b PE

FOLDER C3 — CALCULATIONS

1. CALCULATION OF FOUNDATIONS

2. CALCULATION OF STAIRCASE

3. THERMAL ASSESMENT OF STRUCTURES



FOLDER C4 — TEXT PART
ACCOMPANYING REPORT
SUMMARY TECHNICAL REPORT
TECHNICAL REPORT

ENERGY LABEL REPORT
GEOLOGICAL REPORT - SURVEY
RADON REPORT - SURVEY

o g s~ N PE

FOLDER C5 - FIRE SAFETY
1. FIRE SAFETY REPORT
2. SITUATION - FIRE PREVENTION DISTANCES, 1:250



INTRODUCTION:

This bachelor’s thesis deals with design of low energy house for five member family. Family
house is located in the western part of a city Olomouc, in cadastral area Nova Ulice. It is
oriented along the shorter plot side with its entrance northbound to the access road. Family
house is designed in the same style like as existing buildings and its position on the plot
respects building line of neighbouring family houses. It is designed like as a two-storey
detached house containing one dwelling unit without basement. Family house is roofed with
flat roof construction. The main aim of bachelor’s thesis is to design energy saving house that
will comply with the national standards. Composition of structure satisfies all requirements as
thermal property limits, load bearing capacity, strength, fire protection and acoustic
protection.
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LIST OF ABBREVIATIONS AND SYMBOLS

No. — number

Coll. — collection

th. — thickness [mm], [m]

Rdt - bearing capacity of soil [MPa]

A - thermal conductivity [W/m-K]

R - thermal resistence [m2-K/W)]

HT - total heat transmission losses [W/K]

Uem,N - mean required coefficient of heat transfer [W/(m2-K)]
Uem,rec - mean recommended coefficient of heat transfer [W/(m2-K)]
Cl —class index

pv - calculated fire load [kg - m?]

BPV — height systeme used in Czech Republic
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Bakalafska prace, kterou jsem vypracovala je projektem pro realizaci
nizkoenergetického rodinného domu v Olomouci. Navrzeny rodinny dim je
umistén na pozemku parcela ¢. 153/30 k. i. Nova Ulice. Pozemek se
nachazi na ulici Zirmova. Rodinny diim je fesen jako dvoupodlazni
nepodsklepend stavba obsahujici jednu bytovou jednotku. Je navrzeny pro
péticlennou rodinu. Diim je zastfesen plochou stiechou. Soucasti rodinného
domu je i garaz pro osobni automobil. Na stieSe garaze je navrZzena
odpocinkova terasa, ktera je doplnéna o extenzivni zelenou strechu.
Funkéné je rodinny diim rozdélen na denni ¢ast (1.NP) a klidovou ¢ast
(2.NP). Prace obsahuje zakladni vypocty potifebné k vytvoreni projektové
dokumentace, ktera je zpracovéana dle platnych norem.

The aim of my bachelor’s thesis is elaboration of the project in the level for
realization of low energy detached house in Olomouc. Designed family
house is located on parcel number 153/30 in cadastral area Nova Ulice. Plot
is situated at Zirmova street. Family house is designed like as a two-storey
detached house containing one dwelling unit without basement. It is
suitable for five member family. Family house is roofed with flat roof
construction. Garage is a part of house and it is designed for one car. There
is designed a resting terrace on the garage roof which is completed by
extensive green roof. The family house is functionally divided into a social
part (first floor) and private / resting part (second floor). Thesis contains
basic calculations needed for project documentation design which is
elaborated according to valid standards.

Nizkoenergeticky diim, dvoupodlazni stavba, nepodsklepena stavba, bytova
jednotka, plocha stfecha, odpocinkova terasa, extenzivni zelena stfecha,
denni ¢ast, klidova ¢ast, projektova dokumentace, platné normy

Low energy detached house, a two-storey house, without basement, a
dwelling unit, flat roof, a resting terrace, extensive green roof, a social part,
a resting part, project documentation, valid standards
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CALCULATION OF PERMANENT LOAD

flooring- 2nd floor

. . Areal Ma_s s
Dimension . unit Load
e weight .
Description of layer weight
b h P1 P2 Gy VG Gy
ml] | [m] |Ikem?]| [kg.m®] |[kN.m?1| [-] [[kN.m?]
ceramic tiles 1,000 | 0,010 - 2200,000( 0,220 1,350 0,297
concrete screed 1,000 | 0,050 - 2300,000( 1,150 1,350 1,553
smooth bitumen sheet A330H - - - - - 1,350 -
accoustic insulation, EPS RigiFloor | 1,000 | 0,040 - 20,000 | 0,008 1,350 0,011
totally 1,378 1,860
Calculation of permanent load of roofing:
Mass
Dimension A'Tea' unit Load
o weight .
Description of layer weight
b h P1 P2 Gy YG Gy
ml] | [m] |[kem?1| [kg.m®] |[kN.m?1| [-] [[kN.m?]
river gravel 1,000 | 0,050 - 1500,000( 0,750 1,350 1,013
hydroinsulating foil, dekplan77 1,000 | 0,002 - 1400,000| 0,028 1,350 0,038
thermal insulation, EPS 100S Stabil | 1,000 | 0,220 - 20,000 | 0,044 1,350 0,059
asphaltic sheet from modified SBS 1,000 | 0,004 - 1400,000( 0,056 1,350 0,076
totally 0,878 1,185




INTERNAL LOAD BEARING WALL POROTHERM 30P+D

Calculation of total load

. . Area Ma_s >
Dimension . unit Load Force
Description of weight weight
construction b h |Length o1 0y Gy = Y Fy
m] | [m] | m] | [kg-m®] ] [kg-m*] | [kN-m®]| [kN] | [-] | [KN]
permanent load
roof construction 4,650 [ 1,000 | 1,000 - 0,878 | 4,083 | 1,350 | 5,512
floor construction- 2nd f.| 4,650 - 1,000 - - 3,130 ([14,555| 1,350 | 19,649
load bearing wall- 2nd f. | 0,300 | 2,670 | 1,000 - 800,000 - 6,408 | 1,350 | 8,651
flooring- 2nd floor 4,350 - 1,000 - - 1,378 | 5,994 | 1,350 | 8,092
floor construction- 1st f. | 4,650 - 1,000 - - 3,130 ([14,555| 1,350 | 19,649
load bearing wall- 1st f. | 0,300 | 2,750 | 1,000 - 800,000 - 6,600 | 1,350 | 8,910
partition walls+plaster 15% from the sum of permanent load 10,569
variable load- imposed load
flooring- 2nd floor [4350] - [1000] - | - 1,500 | 6,525 [ 1,500 | 9,788
variable load- snow load
snow territory- . 4,650 | 1,000 | 1,000 | | 0,800 | | 3,720
Totally 94,539

Note: snow territory- II. Sk = 1,0 kN.m-2, S = pi-Cs-Ct-Sk =0,8-1,0-1,0-1,0 = 0,8 kN.m-2

Design of foundation:

Initial values

bearing capacity of soil R4 = 200,00 MPa
loading F= 9454 kN
spreading angle o= 60,00 °
thickness of wall d= 030 m

Calculation of dimensions
Wldth o_f foundation b F _ 0473 m
(preliminary) R,
W|dt_h of foundation b= 0,600 m
(designed)
racking a= b;d - [0,150 m
depth of foundation h=a-tge | 0,263 m

Values for a
material a
rustic masonry -
pure concrete 60°
reinforced c. 45°

Values for tga
material tgo
rustic masonry | 2 az3
pure concrete |1,5 az 2]
reinforcedc. [0,5az1

Note: minimal depth of foundation is 0,8m and according to the geological conditions =>h = 1,2m

Check:

los = F/A <Rdt

[where F=(0,6:1,2 -23)-1,35 + 94,539 = 116,89 kN |

os =F/A=116,89/0,6-1,0 = 194,825 kPa < Rdt = 200 kPa




EXTERNAL LOAD BEARING WALL POROTHERM 30P+D

Calculation of total load

. . Area Ma_s >
Dimension . unit Load Force
Description of weight weight
construction b h |Length o1 0y Gy = Y Fy
m] | [m] | [m] | [kg.m?]| [kg.m®] | [kN.m?]| [kN] | [-] | [KN]
permanent load
attic 0,300 | 0,420 | 1,000 - 800,000 - 1,008 | 1,350 | 1,361
roof construction 2,750 | 1,000 | 1,000 - - 0,878 | 2,415 | 1,350 | 3,260
floor construction- 2nf f. | 2,900 - 1,000 - - 3,130 | 9,077 | 1,350 | 12,254
load bearing wall- 2nd f. | 0,300 | 2,670 | 1,000 - 800,000 - 6,408 | 1,350 | 8,651
flooring- 2nd f. 2,750 - 1,000 - - 1,378 | 3,790 | 1,350 | 5,116
floor construction- 1st f. | 2,900 - 1,000 - - 3,130 | 9,077 | 1,350 | 8,578
load bearing wall- 1st f. | 0,300 | 2,750 | 1,000 - 800,000 - 6,600 | 1,350 | 6,237
partition walls+plaster 15% from the sum of permanent load 6,614
variable load- imposed load
flooring- 2st floor [2750[ - [12000] - | - 1,500 | 4,125 | 1,500 | 6,188
variable load- snow load
snow territory- |, 2,750 | 1,000 | 1,000 | | 0,800 | | 2,200
Totally 60,457

Note: snow territory- II. Sk = 1,0 kN.m-2, S = pni-Cs-Ct-Sk = 0,8-1,0-1,0-1,0 = 0,8 kN.m-2

Design of foundation:

Initial values
bearing capacity of soil R4 = 200,00 MPa
loading F= 60,46 kN
spreading angle a= 60,00 °
thickness of wall d= 0,30 m

Calculation of dimensions

Wldth o_f foundation b F 0.302 m
(preliminary) R,

Wld'[.h of foundation b= 0.500 m
(designed)

racking a= b;d - 0,100 m
depth of foundation h=a'tga | 0,175 m

Values for a

material o
rustic masonry -
pure concrete 60°
reinforced c. 45°

Values for tga

material tga
rustic masonry | 2 az3
pure concrete |1,5 az 2

reinforcedc. [0,5az1

Note: minimal depth of foundation is 0,8m and according to the geological conditions =>h = 1,2m

Check:

los = F/A <Rdt

[where F=(0,5:1,2 -23)-1,35 + 60,457 = 79,087 kN |

los = F/A =79,087/0,5-1,0 = 158,174 kPa < Rdt = 200 kPa |
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Calculation and design of staircase

1) Design of constructional height of floor:
CH= 3080 mm

2) Height of one staircase step h':
h'=160 mm....... for apartment house 150-180 mm, also for family house

3) Calculation of heights in staircase flight:
n = CH/h"= 3080/160 = 19,25 — 18 heights

4) Final height of staircase step:
h =3080/18 = 171,11 mm

5) Width of staircase step:
2h + b =630 mm— b =630 —2h =630 — 2x171,11 = 287,78 mm— rounded to 280 mm

6) Angle of staircase flight:
tgoa=h/b=171,11/280 = 31,43°

7) Length of staircase flight:
L=(n-1)xb=8x280=2240 mm

8) Design of width of staircase flight:
B = 1000 mm

9) Design of width of landing:
B + 260 mm = 1260 mm

10) Headroom height and clearance height
h1 = 1500 + 750/ cos a. = 2387 mm
h2 =750 + 1500 cos a.= 2018 mm



11) Conclusion:

I have designed monolithic half-turn staircase with the angle of 31,43°. The height of
staircase step will be 171,11 mm and its width will be 280 mm. Construction of handrail will
be made from steel and glass filling and its height will be 2000 mm. Staircase will be
anchored to external load bearing wall and ceiling construction.

In Olomouc 05/2012
Done by: Kristyna Buiglova



VYTVORENO VE VYUKOVEM PRODUKTU SPOLECNOSTI AUTODESK

VYTVORENO VE VYUKOVEM PRODUKTU SPOLECNOSTI AUTODESK

! BUT
BACHELOR S THESlS FACULTY OF CIVIL
STUDENT KRISTYNA BUIGLOVA ENGINEERING
SUPERVISOR | doc. Ing. JIRT SEDLAK, CSc. INSTITUTE OF BUILDING STRUCTURES
FORMAT A
LOW ENERGY DETACHED HOUSE
DATE 255.2012
THERMAL ASSESMENT OF STRUCTURES SCALE_ DRAVgG;”MBER

MSIAAOLNVY ILSONOIITOdS NIMNAO™YUd INTAOMNAA A ONTFHOALAA

MSIAAOLNY ILSONIDITOdS NIMNAOHd INFAOMNAA A ONTFHOALAA



Overall heat transfer coefficient- flat roof construction |

CSN EN ISO 6946 Building components and building elements- Thermal resistance and thermal transmittance-Calculation method

Appendix C
Calculation of overall heat transfer coefficient of inclined layers

C.1 Generally

A~ thermal conductivity

RO- thermal resistance, including surface thermal resistance (for flat roof- Rse= 0, Rsi= 0,10 m2-K/W )
R1- maximum thermal resistance of inclined layer

d1- maximum thickness of inclined layer

C.2 Calculation for common shapes
C.2.1 Right angle area

U = 1/R1 x In (1+ R1/R0) [W/(m2-K)]
R= d/A [m2-K/W)]

di | dor | do2 | dos | dosa | dos AL01 202 203 204 R1 RO1 RO2 RO3 RO3 R04 2RO Rsi RO+ RS Uj itz | vixai
ml | ol |l | oml | ol | o | k) | twmK] | (WimK] | (wimK] | m2kw)] | m2kw)] | m2kwy] | m2kw)] | m2kw] | m2kw] | m2ekwy] | im2kw)) [W/(m2-K)]

1] 0,040 | 0,245 | 0,002 | 0,004 | 0230 | 0,015 [ 0,038 0,160 0,120 0,800 1,053 6,447 0,009 0,033 0,280 0,019 6,789 0,100 6,889 0,135 12,750 | 1,722
2] 0,035 | 0,220 | 0,002 | 0,004 | 0230 | 0,015 | 0,038 0,160 0,120 0,800 0,921 5,789 0,009 0,033 0,280 0,019 6,131 0,100 6,231 0,150 14,830 | 2,220
3] 0,035 | 0,255 | 0,002 | 0,004 | 0230 | 0,015 | 0,038 0,160 0,120 0,800 0921 6,711 0,009 0,033 0,280 0,019 7,052 0,100 7,152 0,132 19,340 | 2,544
4| 0025 | 0,220 | 0,002 | 0,004 | 0,230 | 0,015 | 0,038 0,160 0,120 0,800 0,658 5,789 0,009 0,033 0,280 0,019 6,131 0,100 6,231 0,153 10,840 | 1,654
5] 0,010 | 0,245 | 0,002 | 0,004 | 0230 | 0,015 [ 0,038 0,160 0,120 0,800 0,263 6,447 0,009 0,033 0,280 0,019 6,789 0,100 6,889 0,142 3335 | 0475
d01- thickness of thermal insulation A1,01- thermal conductivity of thermal insulation RO03- table value of thermal resistance of horizontal I. b. construction
d02- thickness of hydroinsulation layer A02- thermal conductivity of hydroinsulation layer
d03- thickness of vapour barrier and airproofing layer X03- thermal conductivity of vapour barrier and airproofing layer X Aj 61,095
d04- thickness of horizontal I. b. construction A04- thermal conductivity of horizontal 1. b. construction T Aj x Uj 8,61473

d05- thickness of plaster A05- thermal conductivity of thickness of plaster




C.2.3 Triangular area- the thinnest at the top

U=2/RI1 (1- RORI x In (1+ RI/R0) ) [W/(m2-K)]
R= d/A [m2-K/W)]

dl dol do2 do3 do4 dos 11,01 202 203 205 R1 RO1 R02 RO3 R04 RO5 IR0 Rsi $RO + Rsi Uj Aj [m2]
] | ol [l [ 1 | ) | | WmK) [ (WanK] | (Wi | WK | m2kw)] | m2kwy] | m2kwy] | m2kwy] | m2kw] | m2kw)] | m2kw)] | m2kw)) [W/A(m2:K)] Uj x Aj
IL-6 0,040 | 0,180 | 0,002 | 0,004 | 0,230 | 0,015 0,038 0,160 0,120 0,800 1,053 4,737 0,009 0,033 0,280 0,019 5,078 0,100 5,178 0,170 24,000 4,089
P-2§ 0,065 | 0,180 | 0,002 | 0,004 | 0,230 | 0,015 0,038 0,160 0,120 0,800 1,711 4,737 0,009 0,033 0,280 0,019 5,078 0,100 5,178 0,159 22,520 3,579
3-24 0,035 | 0,220 | 0,002 | 0,004 | 0,230 | 0,015 0,038 0,160 0,120 0,800 0,921 5,789 0,009 0,033 0,280 0,019 6,131 0,100 6,231 0,146 3,440 0,503
4-2q4 0,025 | 0,220 | 0,002 | 0,004 | 0,230 | 0,015 0,038 0,160 0,120 0,800 0,658 5,789 0,009 0,033 0,280 0,019 6,131 0,100 6,231 0,150 1,840 0,276
519 0035 0,255 | 0,002 | 0,004 | 0,230 | 0,015 0,038 0,160 0,120 0,800 0,921 6,711 0,009 0,033 0,280 0,019 7,052 0,100 7,152 0,129 1,330 0,171
6 § 0,040 | 0,245 | 0,002 | 0,004 | 0,230 | 0,015 0,038 0,160 0,120 0,800 1,053 6,447 0,009 0,033 0,280 0,019 6,789 0,100 6,889 0,132 1,800 0,237
7} 0,010 | 0,245 | 0,002 | 0,004 | 0,230 | 0,015 0,038 0,160 0,120 0,800 0,263 6,447 0,009 0,033 0,280 0,019 6,789 0,100 6,889 0,142 0,124 0,018

d01- thickness of thermal insulation
d02- thickness of hydroinsulation layer

d03- thickness of vapour barrier and airproofing layer

d04- thickness of horizontal I. b. construction

d05- thickness of plaster

C.3 Design procedure:
Total overall heat transfer coefficient of inclined layers
U=ZUjxAJZA]

TUjXA] | 17,471
T Aj 116,025
U 0,151

A1,01- thermal conductivity of thermal insulation

A02- thermal conductivity of hydroinsulation layer

RO03- table value of thermal resistance of horizontal I. b. construction

A03- thermal conductivity of vapour barrier and airproofing layer
A04- thermal conductivity of horizontal 1. b. construction

A05- thermal conductivity of thickness of plaster

Urec,20 = 0,16 W/(m2-K) > U = 0,151 W/(m2-K) < UN,20 = 0,24 W/(m2-K )

T Aj

54,93

T Aj x Uj

8,85621




Overall heat transfer coefficient- external load bearing construction

material d[m] A [W/m-K] R [m2-K/W)]
POROTHERM UNIVERSAL plaster 0,010 0,800 0,013
POROTHERM 30 P+D 0,300 0,230 1,304
facade thermal insulation, EPS 70F 0,150 0,036 4,167
thin silicone plaster 0,003 0,700 0,004
R=d/A [m2-K/W)]

Rsi= 0,13 m2-K/W IR [m2-K/W)] 5,488
Rse= 0,04 m2-K/W Rt [m2-K/W)] 5,658
Rt= Rsi+Rse+R [m2-K/W)] U [W/(m2K)] 0,177

U= /Rt [W/(m2-K)]

Urec,20 = 0,25 W/(m2-K) > U = 0,177 W/(m2-K) < UN,20 = 0,30 W/(m2-K)

material d[m] A [W/m-K] R [m2-K/W)]
POROTHERM UNIVERSAL plaster 0,010 0,800 0,013
POROTHERM 30 P+D 0,300 0,230 1,304
facade thermal insulation, Rockwool MAX E 0,120 0,036 3,333
thin silicone plaster 0,003 0,700 0,004
R=d/A [m2-K/W)]

Rsi= 0,13 m2-K/W IR [m2-K/W)] 4,654
Rse= 0,04 m2-K/W Rt [m2-K/W)] 4,824
Rt= Rsi+RsetR [m2-K/W)] U [W/(m2-K)] 0,207

U= /Rt [W/(m2-K)]

Urec,20 = 0,25 W/(m2-K) > U = 0,207 W/(m2-K) < UN,20 = 0,30 W/(m2-K)

Overall heat transfer coefficient- floor construction above the terrain

material d[m] A [W/m-K] R [m2-K/W)]
flooring- eg. ceramic flooring 0,010 1,010 0,010
concrete screed 0,060 1,200 0,050
smooth bitumen sheet A330H - - -
thermal insulation, EPS 100S STABIL 0,180 0,038 4,737
concrete screed 0,050 1,200 0,042
geotextile - - -
hydroinsulation, FATRAFOL 803 0,002 0,160 0,013
R=d/A [m2-K/W)]

Rsi= 0,17 m2-K/W IR [m2-K/W)] 4,851
Rse=0 Rt [m2-K/W)] 5,021
Rt= Rsi+Rse+R [m2-K/W)] U [W/(m2-K)] 0,199

U= 1/Rt [W/(m2-K)]

Urec,20 = 0,30 W/(m2-K) > U = 0,199 W/(m2-K) < UN,20 = 0,45 W/(m2-K )



Overall heat transfer coefficient- window opening

heat transfer coefficient of tripple glass

Ug [W/(m2-K)]

0,7

heat transfer coefficient of window frame

Uf [W/(m2K)]

0,91

Values are given by producer- SULKO s.r.o. .

Urec,20 = 1,2 W/(m2-:K) > U = 0,80 W/(m2-K) <UN,20 = 1,5 W/(m2-K)

Overall heat transfer coefficient- entrance door

heat transfer coefficient of tripple glass

Ug [W/(m2-K)]

0,6

heat transfer coefficient of window frame

Uf [W/(m2K)]

0,85

Values are given by producer- SULKO s.r.o. .

Urec,20 = 1,2 W/(m2-K) > U = 0,7 W/(m2-K) < UN,20 = 1,7 W/(m2:K )
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A) IDENTIFICATION DATA ABOUT CONSTRUCTION AND INVESTOR
Identification of building: New construction of family house, Zirmova street, Olomouc
Type of building: Low energy detached house

Investor: Simonovska Jana Ing., Vystavni 313/26, Olomouc, Chomoutov, 783 35
Locality: Parcel number 153/30, Zirmova street, Olomouc

Cadastral area: Nova Ulice

Designer: Kristyna Buiglova, Rybizova 14, 779 00 Olomouc

B) MAIN CHARACTERISTIC OF BUILDING AND ITS PURPOSE

Family house is designed like as a two-storey low energy detached house containing one
dwelling unit without basement and with attached garage. It is suitable for five member
family. Family house is oriented along the shorter plot side with its entrance northbound to
the access road. From the north-east side of house there is attached garage. The garage is one-
storey construction with warm flat roof that is divided into green roof construction and
terrace. The house is covered with warm flat roof too. Construction of foundation is solved by
foundation strips. External load bearing wall is made from brick blocks POROTHERM 30
P+D, thickness of 300mm and it is insulated by facade polystyrene EPS 70F CLIMA Rda,
thickness of 150mm. The garage is made from brick blocks POROTHERM 30 P+D, thickness
of 300mm and it is not insulated.

C) DATA ABOUT PRESENT USE OF AREA AND DEVELOPMENT OF AREA, DATA
ABOUT BUILDING PLOT AND PROPRIETARY LEGAL RELATIONS

Plot is located in the western part of a city Olomouc, in cadastral area Nova Ulice. This area is
newly divided into separate parcels that are prepared for further housing development in
accordance with planning study. It respects building line of existing buildings.

This parcel is unutilized so far and it is in property of investor. An entrance will be ensured by
existing communication where are all municipal engineering.

List of plots which are effected by construction
Region: Olomouc
Cadastral area: Nova Ulice

Parcel Area Type of plot Proprietor LV

number m2 Usage of plot

153/23 493 other area / different SJM Kubicek Jifi a Kubic¢kova | 7556
Eva

153/24 797 other area / different Bahounek Michal MUDr. 7880

153/25 959 other area / different SIM Skécel Tomas MUDr. a 7603
Skacelova Lenka MUDr.




153/29 991 other area / different Simonovska Jana Ing. 9033

153/31 799 other area / different SIM Leébr Josef Ing. a Lébrova | 9080
Jana Ing.

153/35 1077 other area / different Simonovska Jana Ing. 9033

153/36 1004 other area / different Simonovska Jana Ing. 9033

D) DATA ABOUT SURVEYS PERFORMED AND ACCESS TO THE ROUTES, TO THE
TECHNICAL INFRASTRUCTURE

Surveys performed

o Engineering geological study
o Radon survey

Access to the routes
o Access to the family house by public communication from existing Zirmova street
Access to the technical infrastructure

Electric power distribution- it is not a part of project documentation
Waterpiping- connection to existing waterpipe with future extending
Sewerage- sewer connection to sanitary sewer

Gas pipeline- connection to low-pressure gas pipeline

E) INFORMATION ABOUT THE FULFILMENT OF REQUIREMENTS OF TOUCHED
AUTHORITIES

Any known requirements about touched authorities.

F) INFORMATION ABOUT COMPLIANCE WITH GENERAL REQUIREMENTS FOR
CONSTRUCTION

Complete project documentation is done according to the principles and requirements of
public notice 137/1998 Sb.

G) DATA ABOUT FULFILMENT OF PLANNING PERMISSION

Construction of family house is in accordance with planning permission that solves this
territory.

H) SUBJECT AND TIME LINKS OF CONSTRUCTION ON THE SURROUNDING
BUILDINGS AND OTHER MEASURES IN THE RELATED AREA

Due to the fact that the construction site is owned by an investor and infrastructure is
accessible by existing municipal engineering we can say that construction does not have any
effect on surrounding buildings and area development.




) SUPPOSED TIME-LIMIT OF CONSTRUCTION INCLUDING DESCRIPTION OF
CONSTRUCTION PROCESS

Construction will start by protection of approach area. Also the marking of all engineering
services will be done by their administrators. Then excavation works will be taken and then
concreting of foundation strips. After discharging of all technological requirements
construction can start. After finishing of load bearing masonry walls and roof construction a
part against enter of other persons will be done. Building site will be protected by a fence.
Subsequently distributions will be done. Finally plastering works and other finishing works
will be done. All the works have to be made in accordance with technological requirements
and there will pointed responsible person who will check accuracy and correctness of

processes.

J) STATISTICAL DATA

Disposition 5+1 and garage
Height of family house 6,860 mm
Clear height of 1.NP 2,750 mm
Clear height of 2.NP 2,670 mm
Plot area 766 m?
Built-up area 181,495 m?
Surface area 249,260 m?

In Olomouc 05/2012
Done by: Kristyna Buiglova
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A) URBAN, ARCHITECTONIC AND CONSTRUCTION ENGINEERING SOLUTION
OF BUILDING

1. EVALUATION OF BUILDING SITE
Object of building permission

Obiject of project documentation for building permission is construction of new family house
and technical infrastructure. Building plot is in property of investor.

Evaluation of construction site

Family house is designed like as a two-storey low energy detached house containing one
dwelling unit without basement and with attached garage. It is suitable for five member
family. Family house is oriented along the shorter plot side with its entrance nortbound to the
access road. From the north-east side of house there is attached garage.

Plot is located in the western part of a city Olomouc, in cadastral area Nova Ulice. This area is
newly devided into separate parcels that are prepared for further housing development in
accordance with planning study. It respects building line of existing buildings.

2. URBAN AND ARCHITECTONIC SOLUTION OF BUILDING
Urban solution

Urban solution comes out of land study and concept tries to follow street line of existing
buildings. Furthermore solution of construction is unfluenced by cardinal directions. In
locality there are designed similar buildings.

Architectonic solution

The design of family house comes out of planning study that defines basic conditions for
construction. Family house is designed in the same style like as existing buildings and its
position on the plot respects building line of neighbouring family houses.

The house entrance is accessible through the entrance hall from which you can go to the other
parts of house. The object is functionally divided into a social part (first floor) and private /
resting part (second floor). The social part consists of the work room, bathroom, kitchen,
living room, pantry and staircase. The Living room provides an access onto the terrace.

The second floor, resting part consists of two bedrooms for children which are connected by
common bathroom and dressing room. Furthermore there is one bedroom for parents that
have access onto the terrace. Parents have their own bathroom and dressing room accessible
only from their bedroom.

The concept is simple and economically available. Internal disposition of building respects
project economy. Habitable rooms are designed in accordance with Czech standards. Size of
building is suitable for four or five member family. It is possible to do some changes in
disposition according to client’s demand.

Art solution

Locality of new construction tries to be moderate but no monotonous. Facade of family house
is light in grey tone and door and window openings are in alluminium tone. Terrace railing is
made from stainless steel with glass filling and it is one of the most distinctive element of
family house.



3. TECHNICAL SOLUTION WITH DESCRIPTION OF BUILDING CONSTRUCTION
AND ENGINEERING CONSTRUCTION AND SOLUTION OF EXTERNAL AREA

Dispositional solution

Generally dispositional solution arises from architectonic solution and location of
construction.

number of room description area [m?]
1.01 ENTRANCE HALL 11,390
1.02 HALLWAY and STAIRCASE | 24,270
1.03 PANTRY 5,680
1.04 GARAGE 21,880
1.05 STOCK ROOM 10,940
1.06 LIVING ROOM 29,150
1.07 KITCHEN 20,800
1.08 BATHROOM 7,360
1.09 WORK ROOM 13,440

number of room description area [m?]
2.01 HALLWAY 10,750
2.02 BATHROOM 10,460
2.03 GREEN ROOF 17,100
2.04 TERRACE 19,000
2.05 BEDROOM 23,380
2.06 DRESSING ROOM 9,950
2.07 BEDROOM 12,800
2.08 DRESSING ROOM 7,650
2.09 BATHROOM 10,800
2.10 BEDROOM 18,560

Disposition 5+1 and garage

Height of family house 6,860 mm

Clear height of 1.NP 2,750 mm

Clear height of 2.NP 2,670 mm

Plot area 766 m?

Built-up area 181,495 m?

Surface area 249,260 m?

Structural technical solution

House foundations are designing like as foundation strips. Their depth and width design is
based on preliminary calculation of loading. During the design of foundation strips we
estimate Rd = 200 kPa and we follow results from geological survey. External and internal
load bearing walls are designed from brick blocks POROTHERM 30 P+D, thickness of



300mm and external wall is insulated by facade polystyrene EPS 70F CLIMA Rda, thickness
of 150 mm. Partition walls are made from brick blocks POROTHERM 11,5 AKU. Horizontal
load bearing constructions (ceilings) are made from ceramic blocks MIAKO and POT girders.
The thickness of ceiling constructions is 230 mm. The 1st floor and the 2nd floor is connected
by monolithic half-turn staircase with the angle of 31,43°. The height of staircase step will be
171,11 mm and its width will be 280mm. Staircase will be anchored to external load bearing
wall and ceiling construction. Family house is covered by warm flat roof construction which
finishes by river gravels. The garage is one-storey construction with warm flat roof that is
divided into green roof construction and terrace. It is made from brick blocks POROTHERM
30 P+D, thickness of 300 mm and it is not insulated.

4. CONNECTION TO TRAFFIC AND TECHNICAL INFRASTRUCTURE
Connection to traffic infrastructure

Connection of designed construction to public traffic infrastructure is from existing street.
Connection to technical infrastructure

Connection of object to municipal engineering (sewerage system, gas pipeline, water pipeline,
electric distribution)- all connectors and distributions are described in project documentation
(situation drawing C1.1b) in more details.

5. SOLUTION OF STATIONARY TRAFFIC
Technical infrastructure in solved territory

Considering the purpose and range of construction it does not have influence on traffic
density in solved territory. Existing technical infrastructure consists of underground
distributions mainly.

Solution of infrastructure of stationary traffic

It is a construction of new family house and parking is ensured by garage.

Compliance with conditions determined by designing of buildings in undermined territory
It is not related to building construction.

6. ENVIRONMENTAL IMPACT

Construction of family house will not have negative impact on the environment. There is
designed condensing heating boiler, the heating does not burden substantially surroundings.

The basic legislation on waste management are the Act on Waste No. 185/2001 Coll. Decree
No. 381/2001 Coll., Issuing waste cataloque and Decree No. 383/2001 Coll. On details of
waste management. These regulations are valid from 1.1.2002.

Operation of the facility creates other household waste which will be collected in the bin
located on private property, its removal will be regularly provided by city engineering
services, specialized contracting organizations.

In the implementation of construction should be paid attention to minimize the occurrence of
excessive noise and dust. Furthermore, we must avoid pollution of soil and groundwater and
unwarranted damage of green areas during construction process.



Waste created from the usage of object- municipal refuse, residual water

Family house is connected to sanitary service pipe so that sanitary waste water and rain water
is taken away to it.

Noise produced during the realization of construction

Requirements on noise abatement comes out of law 258/2000 Sb. about protection of public
health and following public notice no. 148/2006 Sh. about protection of health against
unfavourable effects of noise and vibrations, that determine the highest allowable values of
noise in protected external area of building and in protected external area.

Noise produced by traffic
Noise situation in touched territory is not influenced by realisation of construction.
Noise of technical equipment and utilities

Noise emissions of designed object to external space and its effect on surrounding buildings
will not exceed given values by hygienic demands.

7. SOLUTION OF ACCESS OF PERSONS WITH DISABLE MOBILITY, NON-
BARRIER FRONTAGE ROAD

Solution is designed in compliance with requirements appendix no.1 of public notice
369/2001 Sh. in version of public notice 492/2006 Sb.

8. SURVEY AND MEASUREMNT

Engineering geological study and radon survey were done in touched territory. On the
examined plot is needed sufficient technical protection of building against the penetration of
radon from natural environments. Quality of radon protection of building and design of
insulation barrier is achieved by accurate and professional project implementation procedures
in accordance with the standard CSN 730601 Protection of buildings against radon from the
soil.

Sufficient radon protection of building which is situated in the area with medium radon index
is design of contact constructions of first tightness category. Building constructions under the
contact of subbase have to have constant layer of radon insulation (foil or asphalt felt). These
radon insulations have to be attested with sufficient coefficient of diffusion.

9. BASIS FOR STAKING LAYOUT- REFERENTIAL SITE AND ELEVATION
SYSTEM

Documentation is done in positional system JTSK and height system BPV.

10. DIVISION IN BUILDING OBJECTS AND OPERATIONAL SETS
Building construction is divided into family house and garage- BO1.



11. INFLUENCE UPON NEIGHBORING PROPERTIES
Protection against the noise and vibrations

Contractor is obliged to use proper machinery and mechanism and their loudness does not
have to exceed allowable values.

Protection against pollution of atmosphere by exhaust gas and dust

Contractor is obliged to ensure the operations of vehicles producing exhausted pollutants
equal to the valid decrees and regulations on the conditions of operations of vehicles on the
road.

Protection against pollution of communication and excessive dustness

Vehicles going from the site must be properly cleaned to prevent pollution of public roads
mainly by soil, concrete mixtures and so on. Internal part of building site communication and
surfaces are regularly cleaned and in the case of dust spray.

Protection against pollution surface water and ground water and sewerage

During construction is necessary in carrying out construction works and operation ensure
building site in appropriate way to prevent pollution of groundwater. It involves especially
appropriate draining of rainwater from the foundation pit, operational, production and storage
areas.

Waste produced during the construction

Waste producer is responsible for waste management until they are passed to the beneficiary.
Waste will be separated on construction site, it will be stored either directly on the transport
vehicles or containers located in the area of the site.

12. ENSURING HEALTH PROTECTION AND SAFETY OF WORK
Marking and securing of building

Building site will be fenced. By means of identification and security of structures and mode of
entry of workers at construction sites will be established in the contractual relationship
between the investor and the contractor.

Conditions of health protection and safety of work

All workers must be briefed about security requirements for work before they start with
construction. All employees must use the prescribed protective equipment. The workplace
must be kept clean and tidiness. Protection against a fire must be kept and also suitable
equipments must be close to workplace. Work on building site must be followed by
prescribed technological procedures.

Plan of health protection and safety of work

Before starting work on the building site a plan of health protection and safety of work will be
developed in accordance with the law.

B) MECHANICAL RESISTIVITY AND STABILITY

Static of construction is done in compliance with technological requirements, standards and
general regulations on building. Before the start of construction we are oblique to consult the



design of load bearing constructions with responsible person (structural designer) and enclose
the static calculations to project documentation.

C) FIRE SAFETY

Fire safety report describes all needed requirements. It is separate part of project
documentation (folder C5).

D) HYGIENE, SAFETY OF DWELLERS AND FUNCTION OF BUILDING

New family house will not have a negative impact on the environment and surrounding
objects. The designed window openings fully comply sun radiation and ventilation. The
object and its substructure is insulated against thermal bridges, pressure water and medium
radon. Noisy works must not be carried out at night or on the weekends. The operation will
not have negative impacts on the environment.

E) SAFETY IN USE

It is new construction there are not any danger technological mechanisms. During design and
during realisation of construction the government regulations must be kept 591/2006 Sb.
about close minimal demands on safety of work and health protection.

F) NOISE PROTECTION

Building will not be secondary protected against traffic noise, only primarily and it will be
done by its own structural system of peripheral construction.

G) ENERGY SAVING AND HEAT PROTECTION

It is solved in more details in the thermal assessment of structures (folder C3) and in the
energy label report (folder C4).

H) SOLUTION OF ACCESS OF PERSONS WITH DISABLE MOBILITY
Building does not have special demands on barrier solution.

I) PROTECTION AGAINST HARMFUL IMPACT OF ENVIRONMENT

The object and its substructure is insulated against thermal bridges, pressure water and
medium radon. Other influences are not known.

J) PROTECTION OF POPULATION

Nowadays it is not considered to prepare for massive threat of city and thus the requirements
for the establishment of shelters for all residents in the place of their stay.



K) ENGINEERING CONSTRUCTIONS (OBJECTYS)
Dewatering of territory

Building will be connected to main sanitary service pipe.
Water supply

The object will be connected to main water system.

Energy supply

Gas pipeline and public lighting and distribution of voltage.
Traffic solution

It is solved in more details in chapter one of this report.
Finishing works of environment

Building will be connected to existing communication. There will be done reconstruction of
garden and new planting of the plot.

Electronic distribution
Distribution of weak current is not a part of this project documentation.

L) PRODUCTIVE AND NON PRODUCTIVE TECHNOLOGICAL EQUIPMENTS OF
BUILDINGS

It is not concerned with building.

In Olomouc 05/2012
Done by: Kristyna Buiglova
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A) GENERAL INFORMATION

Identification of building: New construction of family house, Zirmova street, Olomouc
Type of building: Low energy detached house

Investor: Simonovska Jana Ing., Vystavni 313/26, Olomouc, Chomoutov, 783 35
Locality: Parcel number 153/30, Zirmova street, Olomouc

Cadastral area: Nova Ulice

Designer: Kristyna Buiglové, Rybizova 14, 779 00 Olomouc

B) MAIN CHARACTERISTIC OF BUILDING AND ITS PURPOSE

Family house is designed like as a two-storey low energy detached house containing one
dwelling unit without basement and with attached garage. It is suitable for five member
family. Family house is oriented along the shorter plot side with its entrance northbound to
the access road. From the north-east side of house there is attached garage. The garage is one-
storey construction with warm flat roof that is divided into green roof construction and
terrace. The house is covered with warm flat roof too. Construction of foundation is solved by
foundation strips. External load bearing wall is made from brick blocks POROTHERM 30
P+D, thickness of 300 mm and it is insulated by facade polystyrene EPS 70F CLIMA Rda,
thickness of 150 mm. The garage is made from brick blocks POROTHERM 30 P+D,
thickness of 300 mm and i tis not insulated.

Brief description of urban, architectural, disposition and structural solution is stated in the
accompanying and summary technical report.

C) STRUCTURAL AND TECHNICAL SOLUTION

1. PREPARATION OF THE BUILDING SITE AND EARTHWORKS

Earthworks start with removing of topsoil over the area of future building. The thickness of
layer is expected around 200-300 mm. The soil will be stored on the construction site and the
investor will use it for garden creation after finishing of construction.

Excavations works are based on digging of trenches for foundation strips. The depth is given
by design into non-freezing zone and their width is design according to calculated loading-
floor plan of foundations (folder C1) and calculation of foundation (folder C3).

Most of the base structure will be implemented into the formwork. Therefore the excavations
will be extended to each side about 600 mm from the edge of consider foundation structure.

During digging we have to respect given standards for protection of foundation base (to
prevent freezing, to prevent ingress of surface water, etc.). In the case of groundwater seepage
into the trench excavation is necessary to protect the wall by sheeting and draw water from it.

2. FOUNDATIONS

According to geological report, the founding conditions are simple and structure as well. See
geological report — survey (folder C4).

Below the load bearing walls we design foundation strips with width 500 mm, 600 mm, 650
mm and 950 mm from armoured concrete C20/25. Their depth is design according to



geological profile and it is 1200mm. They are continuously over concreted by base concrete
slab C16/20 with Kkari net. Its thickness is 150 mm. Below this slab is compacted gravel sand
subbase 100 mm thick.

After concreting and after technological break, there will be placed thermal insulation of strip
from STYRODUR 2800C, th. 120 mm from the external side of foundation.

3. VERTICAL LOAD BEARING CONSTRUCTIONS

External load bearing wall is made from brick blocks POROTHERM 30 P+D, thickness of
300 mm and it is insulated by facade polystyrene EPS 70F CLIMA Rda, thickness of 150
mm. Hydroinsulation is designed from FATRAFOL 803 foil, thickness of 2 mm. Internal load
bearing wall is made from the same type of brick. Partitions are made from POROTHERM
11,5 AKU. During brickwork we have to follow technological requirements given by
producer. Full brick piers are design for supporting of staircase.

Lintels are made from POROTHERM system and they are specified in folder C2. Installation
partitions are made from gypsum board RIGIPS system with metal framing.

4. HORIZONTAL LOAD BEARING CONSTRUCTION (CEILING)

Floor construction above 1st floor and 2nd floor is made from ceramic blocks MIAKO (19/50
PTH, 19/62,5 PTH and 8/50 PTH) and POT girders 160x175. The thickness of ceiling
constructions is 230 mm. Specification of floor units is described in project drawings number
C1.5 and C1.6. There are made some crawl spaces for chimney and installations. Their
description and dimensions are apparent from previous named project drawings. Stiffening of
structure is solved by reinforced concrete monolithic ring at the level of ceiling. It has the
same thermal protection as external loadbearing walls

5. STAIRCASE

The 1st floor and the 2nd floor is connected by monolithic half-turn staircase with the angle of
31,43°. The height of staircase step will be 171,11 mm and its width will be 280mm. Staircase
will be anchored to external load bearing wall and ceiling construction.

6. ROOF CONSTRUCTION

Load bearing construction of roof of family house is made from POROTHERM ceiling and it
is covered by warm flat roof construction. Description of separate layers is listed in folder C2.
Its design has to ensure sufficient thermal protection of building and its detailed description is
given in folder C3. Load bearing construction of roof of attached garage is also designed from
POROTHERM ceiling and it is designed like as warm flat roof as well. Description of
separate layers is listed in folder C2.

7. CHIMNEY

For the heating and preparation of hot domestic water is designed condesing boiler (24 kW)-
TURBO JUNKERS ZSN 24-6 AE CERASTAR that is installed in the room 2.02 and
additional heating is ensured by use of fireplace- in the room 1.06 connected to chimney
SCHIEDEL UNI 20 360x360. Combustion ways have to fulfill requirements of government
regulation n.91/2010 about conditions of fire protection during usage of chimney and CSN 73
4301- Residential building- Chimneys and smoke flue- design, implementation and



connection of fuel appliances. Top of the chimney is 1500 mm above the roof ridge and
exhaust from condesing boiler is 1000 mm above the roof ridge.

8. PARTITIONS

Partitions are made from POROTHERM 11,5 AKU. During brickwork we have to follow
technological requirements given by producer.

9. LINTELS

Lintels are made from POROTHERM system and they are specified in folder C2.
Additionally for supporting of staircase we put two | profiles on the masonry pier and internal
load bearing wall from each side. They are specified in folder C2.

10. FLOOR COMPOSITION

Details of the floor compositions are described in folder C2 and details. Floor construction on
the ground needs sufficient thermal insulation to ensure thermal protection of building so that
we put there polystyrene EPS 100S STABIL, thickness 180 mm and for construction of the
2nd floor we need acoustic insulation EPS RigiFloor 4000, thickness of 40 mm.

11. HYDROINSULATION AND RADON INSULATION, VAPOUR BARRIER

As a hydroinsulation and radon insulation of foundations is designed FATRAFOL 803 foil
with thickness of 2 mm. It is placed minimally 300 mm above the terrain. Placement is
described in detail drawing. As a hydroinsulation of roof construction of family house and
attached garage we design foil from PVC-P, dekplan 77.

As protective vapour barrier of foundations is used embossed foil DELTA and for both roof
constructions is used modified sheet from SBS, glastek 40 special mineral.

Insulation of wet areas like as bathrooms is solved by spattle material on the walls and floors
and by placing of ceramic tiles and ceramic facing.

12. THERMAL, ACOUSTIC AND IMPACT SOUND INSULATION

External load bearing wall is insulated by facade polystyrene EPS 70F CLIMA Rda, thickness
of 150 mm. Foundations are insulated by polystyrene STYRODUR 2800C, thickness 120
mm. Floors on the ground are insulated by polystyrene EPS 100S STABIL, thickness 180 mm
and floors of 2nd floor have acoustic insulation EPS RigiFloor 4000, thickness of 40 mm.

13. SURFACE FINISHING

Internal plasters are made from POROTHERM UNIVERSAL PLASTER with thickness of 10
mm. Extenal facade is insulated by External Thermal Insulation Composite System, ETICS.
Design of facade has to be in accordance with ETICS requirements and we have to follow
technilogical proces. Surface finishing is made from thin layer of silicone plaster with
thickness of 3 mm and its colour varies. It is apparent from drawings.



14. CARPENTRY, LOCKSMITH AND OTHER ADDITIONAL PRODUCTS

Internal and external doors are specified in folder C2. Timber door linings are a part of
producer supply.

Internal and external window sills are a part of producer supply. They will be specified by
investor during order.

Railing of internal staircase is made from stainless steel and its height is 1000 mm. External
railing of attic is made from stainless steel as well but with glass filling. Its height is aslo 1000
mm. Both types of railings will be designed in accordance with CSN 743305 — The protective
railings.

Anchoring elements and fixing elements are a part of building supply.

15. TINSMITHS PRODUCTS

Flashing of attic is made from metal sheeting. Flashing of chimney and exhaust of condesing
boiler is done continuously with attic as well as flashing of ventilating pipe.

16. PAINTINGS

Interiors are panted in varying colours. Investor will specified them. Colour of external facade
is apparent from drawings. It is in the same tone like as neighbouring buildings.

17. VENTILATION
Ventilation is designed as natural ventilation through the windows

18. EXTERIOR ARRANGEMENTS
Around the building is designed ground apron with concrete curb for drainage of rainwater.

Olomouc 05/2012
Done by: Kristyna Buiglova
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REPORT- Energy labelling of building envelope |

Identification data

Type of building Family house

Address (city, street, PSC) Olomouc, Zirmova street, 779 00
Cadastral area and cadastral place Nova Ulice

Owner, or future owner Simonovska Jana Ing.

Proprietor or corporation of proprietors

Adrdress Vystavni 313/26, Olomouc- Chomoutov
Phone number/e -mail

Building characteristic

Volume of building V — external volume of heated zone,

excluding loggias, labels, attics and foundation 903,548 m?
Total area A — sum of external areas of cooled constructions

bordering volume of building 548,768 m?
Volume factor of building A/V 0,607 m?/m3
Prevailling internal temperature in heating period 20°C
External design temperature in winter period -15°C

Energy characteristic of important cooled constructions- reference building

. - temperature | heat transmission
cooled Area required (recommended) coefficient reduction losses Hi
. . of heat transfer UN,20 (Urec,20) . A
construction | Ai [m2] [W/(m2-K)] factor Z(Ai x Ui x bi)
bi [-] [WIK]
EW1 239,857 0,30 (0,25) 1 71,957
EW2 32,623 0,60 (0,40) 1 19,574
EW3 5,050 0,30 (0,25) 1 3,030
F 119,25 0,45 (0,30) 0,429 23,021
R 116,613 0,24 (0,16) 1 27,987
w 31,625 1,5(1,2) 1 47,438
D 3,75 1,7 (1,2) 1 6,375
totally 548,768 199,382
Thermal binding SAi x (Zyi . 1 +5xi)/Ai = ZAi x AUtbm 10,975
between construction ' ’
Total heat transmission | 5 i+ (i x bi) + Ai x AUtbm 210,357

losses HT [W/K]

Mean required
coefficient of heat

Uem,N,20 = X (UN,j X Aj X bj)/ ZAj + 0,02
transfer Uem,N

. the biggest value is 0,5 for new residential 0,363
according to 5.3.4 and .
building
table 5
Mean recommended
coefficient of heat
Uem,rec = 0,75 x Uem,N 0,272

transfer Uem,rec
according to 5.3.2




Energy characteristic of important cooled constructions- evaluated building

temperature | heat transmission

cooled Area coefficient of heat transfer Ui reduction losses Hri

construction | Ai [m2] [W/(m2-K)] factor Z(Ai x Ui x bi)
bi [-] [WIK]

EwW1 239,857 0,177 1 42,455
EW2 32,623 0,177 1 5,774
EWS3 5,050 0,207 1 1,045
F 119,25 0,199 0,429 10,180
R 116,613 0,151 1 17,609
w 31,625 0,8 1 25,300
D 3,75 0,7 1 2,625
totally 548,768 104,988
Thermal binding SAi x (Syi . 1 +xi)/Ai = ZAi x AUtbm 10,975
between construction ' '
thsae'shﬁit E@?;?'SS'O” S (Ai x Ui x bi) + Ai x AUtbm 115,964
Mean coefficient of heat Uem= Ht/ A 0.211
transfer Uem
Classification class of |\ jom / Uem,N,20= 0,211/0,363= 0,581 B
the building envelope

Constructions fulfill the requirements on overall heat transfer coeff. according to CSN 73 0540-2.

EW1- external load bearing wall
EW?2- external load bearing wall
EW3- external load bearing wall

R- roof construction

D- door opening

F- floor construction above the terrain

W- window openings

Classification classes of heat transfer by enevelope of evaluated building

Mean heat transfer coefficient Uem [W/(m2-K)] Classificat
Rating Verbal formulation of ion
category classification class indicator

A Uem < 0.5 Uem,N very efficient

B 0,5 Uem,N < Uem < 0.75 Uem,N efficient <05

C 0,75 Uem,N < Uem < Uem,N acceptable <075

D Uem,N < Uem < 1,5 Uem,N unacceptable : 1(5)

E 1,5 Uem,N < Uem < 2,0 Uem,N inefficient - 2’0

F 2,0 Uem,N < Uem <2.5 Uem,N very inefficient - 2’ 5

G Uem > 2,5 Uem,N extremely inefficient ’

Classification: B - Energy saving

Date of issuance of energy label:

Authot of energy label: Kristyna Buiglova
Address of author: -

ICO: -

Author: Kristyna Buiglova

Signature:




ENERGY LABEL
OF BUILDING ENVELOPE

Type of building: Family house Evaluation of building
Address: Zirmova street, Olomouc, 779 00 envelope

Total surface area: Ac = 249,260 m* actual recommended

Cl Very efficient

=

0,5

cl,
0,75

1.0

1.5

>
>
=
>

Extremely wasteful

Mean coefficient of heat transfer
Uem (W. m?.K% Uem = HT/A 0,211 0,272

Required value of the average heat transfer coefficient of the
building envelope according to CSN 73 0540-2 0,363 0,363
Uemn,20 (W . m-2.K-1)

Classification indicators and their corresponding values of Uem for A/V=0,607m*/m

Cl 0,50 0,75 1,0 15 2,0 2,5

Uem 0,182 0,272 0,363 0,545 0,726 0,908

Validity of label untill: Date:
Name and surname: Kristyna Buiglova

1




This report and energy label is in accordance with European directive and council number
2002/91/ES and enclosure EN 15217. It was done in accordance with CSN 73 0540 and
according to project documentation of building.

CLASSIFICATION Cl=Uem/Uem,N,20=0,211/0,363= 0,581

In Olomouc 05/2012
Done by: Kristyna Buiglova
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A) BRIEF DESCRIPTION OF BUILDING

Family house is designed like as a two-storey detached house containing one dwelling unit
without basement and with attached garage. It is suitable for five member family. The house
is covered with a warm flat roof. Construction of foundation is solved by foundation strips.
External load bearing wall is made from brick blocks POROTHERM 30 P+D, thickness of
300 mm and it is insulated by facade polystyrene EPS 70F CLIMA Rda, thickness of 150
mm. The garage is made from brick blocks POROTHERM 30 P+D, thickness of 300 mm and

i tis not insulated.

Cadastral area: Olomouc, Nova Ulice

Parcel number: 153/30

Disposition 5+1 and garage
Height of family house 6,860 mm
Clear height of 1.NP 2,750 mm
Clear height of 2.NP 2,670 mm
Plot area 766 m?
Built-up area 181,495 m?
Surface area 249,260 m?

Placing of building — construction site




B) DATA FROM THE INSTITUTE OF GEOTECHNICS

1) Pouzité podklady

Olomouc — Zavérecna zprava z IG prizkumu pro objekty garaze a u¢ebny na Tabulovém
vrchu v Olomouci. Geodet n. p. Brno, 1977, z. ¢. 11556 — IG, J. Rumizek

Olomouc — Tabulova vrch, Zavéreéna zprava o IG prizkumu zakladovych poméra stavenisté
budov v arealu kasaren na Tabulovém vrchu v Olomouci. Geodet n. p. Brno, 1986, z. ¢.
860079, A. Pavelka.

Geologicka mapa CR, M 1 : 50000, list 24 — 22 Olomouc
Geologicka dokumentace vrtit MV 1, MV 2 z archivu Geofondi Praha

2) Piehled geologickych a hydrogeologickych pomért

Studované izemi ve smyslu regionalniho &lenéni reliéfit CSR (CSAV, 1972) néalezi
k provincii Zapadni Karpaty, soustavy Vnekarpatské snizeniny, podsoustavy Zapadni
Vnékarpatské snizeniny celku Hornomoravského uvalu, podcelku Prostéjovské pahorkatiny.

Geologicky zajmové tizemi nalezi k neogénu a to K jezernimu cyklu — pliocénu. Jedna se o
sladkovodni pestrou sérii pisku a jilt, jejichz povrch jsme ovéfili v hloubce 0,7 — 1,5 m pod
povrchem dnes$niho Gizemi.

Je to stfidani bilych, zlutych, zelenoZlutych, zelenych, zelenosedych, rezavych, €ervenych,
hnédych, fialovych, Sedych a Sedocernych jemné az hrubé zrnitych, vapnitych kiemennych
piskti s polohami jilovitych jemné az sttedné zrnitych kiemennych, jemné slidnatych
nevapnitych piski.

Casto se vyskytuji polohy pis¢itych, slidnatych nevapnitych jili a malo tfidénymi
kfemennymi zrny.

Jen misty je jil slabé jemné piscity a jemné slidnaty. Stfidani jednotlivych vrstev je bohaté a
hranice mezi nimi ostrd. Maximalni mocnost pliocénnich sedimentt je 160 m. Kvartérni
sedimenty jsou zde zastoupeny navazkami a humo6znimi hlinami a celkové mocnosti 0,7 — 1,5
m.

Hladina podzemni vody byla zjisténa ve vrtech J2 a J7 v hloubce 10,3 — 11.3 m pod terénem.

Predpokladany charakteristicky geologicky profil:

Vrt J7

Koéta terénu: 255,1 m. n. m.

Vrtmistr: P. Hoffmann, UGB

Hloubeno: 27. 2. 1986

0,0 — 0,5 Hlina ¢ernohnéda, ornice

0,5 — 1,2 Hlina tmav¢ hnéda, pevna

Pliocén:

1,2 — 1,8 Jilovita hlina Cervenohnéda, Sedé¢ smouhovana, pevna

1,8 — 2,7 Jilovita hlina piscita rezavé hnéda, pevna

3



2,7 — 3,6 Jilovita hlina pisCitd cervenohnédd, Sed¢ skvrnitd pevna

3,6 — 4,1 Hlinity pisek jemn¢ zrnity Zlutozeleny cerven¢ smouhovany, ulehly
4,1 — 6,5 Jilovita hlina piscita, cervenohnéda, pevna

6,5 — 12,0 Jilovita hlina piscita, Zlutohnéda, pevna

Hladina podzemni vody narazend v hl. 10,3 m pod ter.

Vrt ukoncen v hl. 12,0 m.

3) Geotechnické vlastnosti zemin

Laboratof mechaniky zemin zpracovala odebrané neporusené vzorky zemin. Vysledky
laboratornich rozbort jsme geotechnicky zhodnotili a nize uvadime ptidnémechanické
charakteristiky doporucené do statickych vypoctu.

Kvartérni sedimenty vzhledem ke svému charakteru a mocnosti nebudou tvofit zakladovou
pudu a proto se jimi nebudeme dale zabyvat.

3.1) Pliocéni sedimenty

Povrch téchto sedimentt jsme ovéfili v hloubce 0,7 — 1,5 m pod povrchem stavajiciho izemi
(viz. kap. 2). Ptipominame, Ze se jedna o pestrou sérii piskd a jilti, jejichz vrstvy se bohaté
stfidaji a hranice je ostra.

a) Jily a pis¢ité jily maji index plasticity Ip = 0,207 — 0,282. Podle CSN 731001, se jedna
o zeminy vysoce plastické tf. F6CI.

b) Jilovita hlina piscita ev. Pis¢ita hlina maji index plasticity Ip = 0,100 — 0,190 a nalezi
tudiz mezi zeminy stfedné plastické do t. F6 CI.

c) lJilovity pisek, hlinity pisek jsou jemné az stfedn€ zrnité, misty prachové. Podle ¢l. 50
naleZi mezi zeminy piscité do tf. S5 SC.

4) InZenyrskogoelogické zhodnoceni
Zakladové poméry (kap. 2) 1ze klasifikovat jako jednoduché.
Projektovany dvoupodlazni RD je stavba nendrocna.

Pti navrhu zékladi nenaro¢nych staveb v jednoduchych zdkladovych pomérech se postupuje
podle 1. Geotechnice kategorie, t. j. pouziva se tabulkova vypoc¢tova tinosnost. Rdt = 200kPa

Ve smyslu CSN 733050, zmény b/77 (zemni prace) zafazujeme zeminy na stavenisti podle
jejich tézitelnosti:
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Legend to the geological map

Legenda k hydrogeologické mapé 1:50 000 Page 1 of 1

Legenda ke geologické mapé "2422 - Olomouc"

http://nts5.cgu.cz/website/spolecny/legenda_geol50 sel.html 23.3.2012



C) DATA FROM GEOFOND
Soil profiles

List of soil profiles based on the deep bores.

Priloha & 3

PETROGRAFICKE POPISY MELKYCH NEVYSTROJENYCH VRTU

Oznaceni objektu : MV-1

Datum hloubeni £ 6. 10.2009

Vrtnd souprava : Botee-Scheitza na podvozku Tatra 815 6x6.1, GEOBE s.r.0.

NaraZ hladina p. v. : nenaraZena

Pramér vrtani : 180 mm

Mowubka (m p.t.) geologicky profil

00-1.1 naviizka. hnédosedi (hlina s Glomky kameni, kusy betonu, dlomky
cihel), BZ,

L1-12 pistitd hlina s ojedinlymi valouny 3térku, Zlutd. tuhd. slabé uhlicita,
BZ,

12-15 Jilovity pisek s ojedinélymi valouny 3térku, Zluty, stiedni, ulehly, slabé
uhli¢ity. BZ,

15-18 Jilovity pisek, Zluty. stiedni, ulchly, bez uhliditani, BZ,

1.8-22 piscita hlina se Stérkem, hnédoZlutd, wha, bez uhliditant, BZ.

22-30 pistitd hlina, hnéda, tuha a2 pevnd, bez uhli¢itand, BZ,

Dokumentoval: Andrej Kapinus Dne: 6. 10. 2009

Oznaceni objektn : MV-2

Datum hloubeni : 6. 10. 2009

Vrtnd souprava
NaraZ hladina p. v.

: Botee-Scheitza na podvozku Tatra 815 6x6.1, GEOBE s.r.0.
I nenaraZena

Primér vrtani : 180 mm

hloubka (m p.1.) geologicky profil

0,0-07 navizka, svétle hnéda (hlina s alomky kameni a cihel), BZ,
0.7-09 navizka, cemosedd (velké kusy kameni s hlinou), BZ.

09-18 navazka, hnédozluta (jilovity pisek s Glomky cihel a kameni) BZ,
1.8-28 Jilovity pisek se Stérkem, Zluty, ulehly, slabé uhlitity, BZ,

28-30 piscitd hlina, hnéda, tuhd, bez uhliditani, BZ,

Dokumentoval: Andrej Kapinus Dne: 6. 10. 2009



Priloha & 3

Oznaleni objektu  : MV-3

Datum hloubeni £ 6. 10. 2009

Vrtnd souprava : Botee-Scheitza na podvozku Tatra 815 6x6,1, GEOBE s.r.o.

Naral hladina p. v. : nenaraZena

Pramér vrtini : 180 mm

hloubka (m p.t.) geologicky profil

0.0 L6 navazka, hnéda (hlina s alomky cibel a kameni), SLZ,

1.6-22 pisck slabé jilovity, Zluty. stiedni, uhlidity, BZ,

22-27 velmi slabe jilovity pisek s ojedinélymi valouny $térku, Zluty, stéedni
BZ.

27-28 pistity jil, hnddy a2 rezave hnddy. tuhy, slabé uhlicity, BZ,

28-29 Jilovity pisek, Zhuty, stfedni, ulehly, BZ,

29-30 pistity jil. hnédy, tuhy, slabé uhlitity, BZ.

Dokumentoval: Andrej Kapinus Dne: 6. 10. 2009

Oznaceni objektu : MV-4

Datum hloubeni 16, 10,2009

Vrtnd souprava : Botec-Scheitza na podvozku Tatra 815 6x6.1, GEOBE s.r.o.

Naral hladina p. v. : nenaraZena

Pramér vrtini : 180 mm

Moubka (m p.1.) geologicky profil

0005 navazka, hndda (hlina, kameni, alomky cihel), BZ,

05-1.0 navizka. Seda (kameni, drt'), BZ,

10-14 navitZka, hnéda (hlina s ilomky cihel a kameni), BZ,

1420 navizka, 2lutd (pisek s alomky cihel), BZ,

20-30 pisck, Zluty, ulehly, slabé uhlicity, BZ.

Dokumentoval: Andrej Kapinus Dne: 6. 10, 2009

Vysvétlivky:

BZ  bez zapachu
SLZ  slaby zipach

YA zipach

SZ  silny zapach

VSZ  velmi silny zipach



Map of used deep bores
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A) BRIEF DESCRIPTION OF BUILDING

Family house is designed like as a two-storey detached house containing one dwelling unit
without basement and with attached garage. It is suitable for five member family. The house
is covered with a warm flat roof. Construction of foundation is solved by foundation strips.
External load bearing wall is made from brick blocks POROTHERM 30 P+D, thickness of
300 mm and it is insulated by facade polystyrene EPS 70F CLIMA Rda, thickness of 150
mm. The garage is made from brick blocks POROTHERM 30 P+D, thickness of 300 mm and

i tis not insulated.

Cadastral area: Olomouc, Nova Ulice

Parcel number: 153/30

Disposition 5+1 and garage
Height of family house 6,860 mm
Clear height of 1.NP 2,750 mm
Clear height of 2.NP 2,670 mm
Plot area 766 m?
Built-up area 181,495 m?
Surface area 249,260 m?

Placing of building — construction site




B) BASIC TERMINOLOGY
Radon

Most elements in nature has a stable core. In addition, there is a group of elements - natural
radionuclides from the radioactive decay process, which results in new features.

One of the natural radionuclides present in all rocks, uranium is U238. Radioactive decay
being used to produce radium and radon Ra226 Rn222. Arise from the radon daughter
products - isotopes of polonium and bismuth. They are unlike radon gas metal character, bind
to them and aerosol particles are inhaled into the lungs. There contributing to the internal
irradiation of the body approximately 55%.

Requirements for evaluation of radon index

Radon index- index describing the degree of risk of radon penetration from geological
bedrock in a given area of land

Obligation to ensure the determination of radon index of the land and provide the results of
radon survey requires applicants for residential building construction of § 6 paragraph 4 of
Law No. 18/1997 Coll. Implementing Decree No. SUJB 307/2002 Coll. On Radiation
Protection defines the criteria and details on the determination of radon index.

Measurement, evaluation and assessment of the occurrence of radon gas permeability of soils
is determined by the underlying need for determination of radon index of building land
surveyed for the purposes of radiation protection requirements for subsequent project
preparation and implementation of civil protection directed to prevent or reduce exposure of
individuals from natural sources of ionizing radiation.

Map of radon index of geological bedrock

Map of radon index of geological bedrock is based on the results obtained in the Radon
Program of the Czech Republic. This program is being implemented since 1990 and is
managed by the State Office for Nuclear Safety and next to the CGS and other institutions
working on it Radon Risk Association. Associated companies are engaged in measuring radon
in soil and buildings.

Category of radon index of geological bedrock, indicated in map 1: 50 000, expresses
statistically the predominant category in a given geological unit. The results of radon
measurements in specific locations may therefore differ from this category, mainly due to
differences between regional and local geology.

Using maps of radon index of geological bedrock

Radon index of geological bedrock determines the probability with which one can expect the
level of radon in the geological unit. The main source of radon in penetrating objects are
rocks in the basement of the building. Higher categories of radon index of bedrock and
therefore determines a higher probability of radon values above 200 Bg.m-3 in existing
buildings (value EOAR). At the same time also indicates the degree of attention that must be
given to measures against radon penetration from the ground at the newly built buildings.

The prevailing category of radon index does not mean that the particular type of rock in the
measurement of radon on the construction site with only a single encounter radon index
categories. A common phenomenon is that approximately 20% to 30% of measurements fall



into another category of radon index, which is due to local geological conditions of the
measured areas.

It is obvious that the determination of radon index categories on the construction site can not
be carried out by subtracting maps of any scale, but only by measuring of radon in the soil in
a particular place in order to take account of local, often highly variable geological conditions.

C) RADON SURVEY
Measurement method and equipments

A sample of soil gas from soil collected from a depth of 80 cm below the surface of a hollow
rod sucked into scintillation chamber. The chamber has a wall covered with a special
substance that the impact of alpha particles, accompanying the conversion of uranium, radium
and radon, issues flashing lights. They are registered by sensitive photomultipliers and
calibration equations is then calculated as number of bursts of radon in soil gas. This quantity
is measured in kBg.m-3. The value of eg 20 kBg.m-3 means that within one second place in
the cubic meter of soil gas to 20,000 radioactive transformations.

On each of the measured area is removed from 15 samples of soil gas, in order to reduce the
influence of inhomogeneity and local differences in permeability of the soil. The depth is
chosen to be closer to the basics of building and to remove the influence of climatic
phenomena on the surface of the soil (temperature changes, humidity, wind, etc.). Radon
concentration and permeability of the control variables for the determination of radon index
categories on the construction site. In the Czech Republic used a standard uniform
methodology and radon is classified by the index tab.1.

Tab.1 - Classification of foundation soil in terms of radon index.

Category of radon|Volume aktivity of radon (kBq.m'3) for permeability of subbase
index low medium high
1. low <30 <20 <10
2. medium 30-100 20-70 10 - 30

During the research work, they found that there is no difference in the determination of radon
index categories on the construction site, where soil gas samples collected from a depth of 80
cm before or after digging foundations. The growth of radon with depth is not all the same
types of rocks, eg granites is higher, while in sedimentary and metamorphic rocks usually
does not occur. The possible influence of radon increases with depth is eliminated by the table
for the classification of the classified value 3 quartile (75% quantile) set of measured data.
Also, seasonal variations do not affect the classification of radon areas in the category because
changes in the value of radon are also, accompanied by changes in permeability.



D) BASIC GEOLOGICAL CONDITIONS

From the geological point of view, the consider area is in the middle of the Upper Moravian
valley. Deeper bedrock consists of crystalinic rocks of brunovistulicum on which neogene
marine sediments of the Upper Miocene with lithological representation, calcareous clays
mostly of the Lower Badenian sediment. On this ground in the Upper Moravian valley during
pliocene settled powerful series called pliocene diverse representation of lithological
alternation of fine to coarse grained non calcareous siliceous sands, clayey sands, micaceous
clays and medium siliceous gravel. Pliocene sediments in the area reaching up to the surface
positions, where they are changing with layers of clay and humic built-up areas with various
powerful heterogeneous horizon of gravels and clays (navazek).

E) RESULT OF RADON SURVEY
Radon index

Detached family house which is located in the cadastral area of Olomouc - Nova Ulice with
parcel number 153/30 is fully situated in the medium category of radon index. Result was
obtained from radon index map of geological bedrock and from radon surveys which were
done closely to the related area.

General recommendation

On the examined plot is needed sufficient technical protection of building against the
penetration of radon from natural environments. Quality of radon protection of building and
design of isolation barrier is achieved by accurate and professional project implementation
procedures in accordance with the standard CSN 730601 Protection of buildings against radon
from the soil.

Sufficient radon protection of building which is situated in the area with medium radon index
is design of contact constructions of first tightness category. Building constructions under the
contact of subbase have to have constant layer of radon insulation (foil or asphalt felt). These
radon insulations have to be attested with sufficient coefficient of diffusion.



Map of radon index of geological bedrock

) e __ \ .f_?
=] \‘\

LEGENDA

P evazujicl kategorie radonového indexu geologického podlo2i:
[ ] nizka

[ ]  pfechodna ( nehomogenni kvartémi sedimenty )
e

E  vwsows

Plechy mét eni radenového indexu geologickéhe podlo2i podie
radonové databaze (GU a Ascciace Radonové Riziko:

o nizka kategone
e stf ednl kategorie
S vysoks kategorie

o tektonika (zvySeny radonovy index )

— kontury geclogickych jednotek | Eista uvnitl jed-
5 notek odpovidaji litologickému typu )



F) CZECH GEOLOGICAL SURVEY
Survey - georeport - enclosure 1
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RADON V PODLOZI

Posudek dislo:

Datum:

Lokalizace:

Rozsah GUzemi:

3735

12. fijen 2011

souradnice stfedu vybraného Uzemi (S-JTSK):
X =1122397, Y = 548690

katastralni Uzemi:

obec:

1000 m x 1000 m

Kldrov 131/ 3, 118 21 Praha 1, Tel.: (+420) 257 089 442, Fax: (+420) 257 531 376, E-mail: georeporty@geology.cz, www.geology.cz

12/10/2011

report ¢. 3735

© Ceska geologicka sluzba

strana 1/9
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UVOD - informaéni sluzba

e Informacni  sluzba poskytuje signalni informaci o predpokladané pfitomnosti zdravi
nebezpecného prvku radonu v podlozi (radonovy index). Ma slouzit jako vychozi podklad
pro praci specialistG i pro v&t& informovanost vefejnosti a usnadnéni tedeni Zivotnich situaci

jednotlivych  obcdanl.  Vefejnosti  v$ak  doporucujeme konzultovat se  specialisty  jakakoliv

vazna rozhodnuti, kterd by chtéla udinit na zakladé tohoto reportu, a to
pripadé vyssich stupril rizikovosti.
o Report nenahrazuje lokalni odborny priizkum ani posudek!

o Mapa radonového indexu \vyjadfuje prevazujici kategorii radonového indexu v

predevéim v

jednotlivych

geologickych  jednotkdch  nebo  horninovych typech na  zdkladé  statistického zpracovani dat
o radonu z podlozi. Horninové typy jsou oznaceny Ctyfmi kategoriemi radonového indexu -

nizky, prechodny, stfedni a vysoky. Prechodny index je pouzivdan pro
kvartérni sedimenty (mezi nizkym a stfednim indexem).

o Mapy radonového indexu jsou primdrmé uréeny pro rozmistovani stopovych
objektd a v  7adném pfipadé z nich nelze odeditat kategorii radonového
stavebnim pozemku pFed novou vystavbou. To je mozné provést pouze

nehomogenni

detektord do

indexu na

méfenim na
konkrétni lokalité podle metodiky schvalené Statnim Gfadem pro jadernou

bezpecnost

(SU3IB). Signdini informace poskytované slubou jsou vdak dlleité jako vychozi zékladni

informace pro predpoklad potfeby lokalniho mérfeni a protiradonovych opatreni
a rekonstrukci staveb a pii pouzivani lokalnich zdroji podzemni vody jako pitné.

pfi  zakladani

o Informaéni  sluzba prezentuje také konkrétni evidované (SUJB) hodnoty lokalnich méFeni

radonového indexu geologického podlozi. Jako dopliujici Udaj jsou uvedeny

geometrické

priméry vysledkd méFeni radonu v budovach =za jednotlivd katastrdlni Gzemi (SURO), které
odrazeji  predevSim  radonovy index  podlozi, Gc¢innost  konkrétnich  protiradonovych  opatfeni

a pripadné i obsah radonu v pouzitych stavebnich materidlech budov.

OBSAH
Geograficka lokalizace vybraného Gzemi v zakladni topografické mapé 1:50 000
Geologicka charakteristika  vybraného Uzemi -  geologicka mapa v méfitku 1:50 000
(GEOCR50)
Charakteristika Gzemi 2z hlediska radonu v podloZi - mapy vybraného Uzemi: mapa

radonového indexu geologického podlozi vychdzejici z geologické mapy a mapa lokalnich

méreni radonového indexu geologického podlozi

Charakteristika Gzemi z hlediska radonu v podlozi - popis vybraného UGzemi 2z hlediska

sledovaného  geofaktoru a ploSny  rozsah  jednotlivych zastizenych kategorii
indexu

radonového

Zavér a doporuéeni shrnuje Udaje o prevldadajicim a nejvySe dosazeném  stupni rizikovosti

sledovaného geofaktoru a zakladni doporuceni pro uzivatele.
Kontakty na odborného garanta sluzby a oblastniho geologa

Odkazy na souvisejici informace k tématu reportu
Definice pouzitych pojm& a nezbytnych odbornych termin( a popis fenoménu

Nejdilezitéjsi legislativa

HODNOVERNOST DAT

Na  sestavovani  reportu byly  pouzity  vstupni podklady v  méfitku 1:50 000. Proto i

vypovidajici schopnost reportu odpovida tomuto rozliseni.

AUTORSKA PRAVA

Report je dilo chranéné autorskym prdvem podle autorského zdkona, nebot

vlastnikem autorskych prav k nému. Reporty jsou volné zpfistupnény na internetu

zhotovitel je
a urceny

vyhradné k individudlni potfebé fyzickych nebo pravnickych osob. Jiné uziti dila, napf. pro
komeréni  Gely, je moZné vyhradné na zdkladé pisemného  souhlasu Ceské  geologické
sluzby. Neopravnéné uziti  nebo rozsifovani  posudku je porusenim autorského, popf.

trestniho  zadkona i projevem nekalé  soutéze podle  pfFislusnych ustanoveni
zakoniku. Kazda kopie reportu bude opatiena dolozkou © Ceské geologicka sluzba 2007.
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GEOGRAFICKA LOKALIZACE
Mapa 1. Topografie ZM 1:50 000

Ceska geologicka sluzba | Czech Geological Survey

Published by CGS & CUZK

geoportal.cenia.cz: Server neni dostupny ..

vybrané Gzemi

Zpasob vybéru lokality: vybérem v mapé

Méfitko 1 : 25 000 (1 cm = 250 m) [ s ]

1 km

Lokalizace: souradnice stfedu vybraného Uzemi (S-JTSK): X = 1122397, Y = 548690

katastralni Gzemi:
obec:

kraj:
Rozsah Gzemi: 1000 m x 1000 m

Zasazené mapové listy ZM 1 : 50 000 (CUzK):
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GEOLOGICKA CHARAKTERISTIKA
Mapa 2. Geologie (GEOCR50)
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M&fitko 1 : 25000 (1 cm = 250 m)

vybrané Gzemi

Legenda
Index homina - typ horiny - staFi

REGION: KVARTER CESKEHO MASIVU A KARPAT

1 antropogenni ulozeniny, vytézene prostory - sedimenty nezpevnéne - kvarter
4 nivni sedimenty (hlina, pisek, stérk) - sedimenty nezpevnéne - kvarter
5 splachove sedimenty (hlina, pisek, stérk) - sedimenty nezpevnéne - kvarter

13  navaté sedimenty (spras, sprasova hlina) - sedimenty nezpevnéne - kvartér

REGION: KARPATSKA PREDHLUBEN
957 jezerni a fiéni sedimenty (pisek, stérk, prach, jil) - sedimenty nezpevnéné - neogen
965 moiske sedimenty (vapnity jil, pisek) - sedimenty nezpevnéné - neogen
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CHARAKTERISTIKA UZEMI Z HLEDISKA RADONU V PODLOZI - MAPY

Mapa 3. Radonovy index geologického podlozi
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M&fitko 1 : 25000 (1 cm = 250 m)

vybrané Gzemi

Legenda
Prevazujici kategorie radonového indexu geologického podlozi:

nestanovena
nizka -1
prechodna (nehomogenni kvartérni sedimenty) - 2

stredni - 3

vysokd - 4

zlomy a jina tektonika (zvysené radonoveé riziko)

255 kontury geologickych jednotek

(Cisla uvnitr jednotek odpovidaji jednotlivym hornindm)
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MéFitko 1 : 25 000 (1 cm = 250 m)

vybrané Gzemi

Pocet zastiZzenych objekt: 0

Legenda

Kategorie radonového indexu geologického podlozi mérenych lokalit
O neurcena

. nizkad -1

O stfedni - 2

. vysoka - 3

5049
()  Ccislo objektu (méFend lokalita)

-~ hranice katastralniho uzemi
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CHARAKTERISTIKA UZEMI Z HLEDISKA RADONU V PODLOZI - POPIS

Jaka je kategorie radonové indexu zastiZzenych hornin geologického podlozZi ve
vybraném Gzemi?

viz mapa 2,3

Plocha Radonovy index Hornina
Z:::in;::; Kategorie Srti::’k? Le;::) da Horninovy typ Stari - atvar
90 nizky 1 1810 pisek, stérk, silt, jil neogén
2 prechodny 2 1 navazka, halda, kvartér
vysypka, odval
4 prechodny 2 7 sediment smiSeny kvartér
4 prechodny 2 16 spras, sprasova hlina kvartér

Jaka je kategorie radonového indexu geologického podlozi konkrétnich mérenych

lokalit evidovanych ve vybraném Gzemi?
viz mapa 4, data SUJB

Objekt
Cislo

Lokalita

Primérna
koncentrace

Radonovy index

radonu
[kBgm-3]

Kategorie

Stupen
rizika

Jaka je pramérna koncentrace radonu (geometricky primér) v dosud mérenych

budovach v katastralnich izemich vybraného Guzemi?
viz mapa 4, data SURO

Primérna koncentrace

radonu [kBqm-3]
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ZAVER A DOPORUCENI

, Ceska geologicka sluzba | Czech Geological Survey

- prevladajici stupen rizikovosti ve vybraném Gzemi

rizikovy geofaktor: radon v podlozi (radonovy index)
prevladajici stupen rizika: 1 - nizka ze skaly 1-4 *
rozsah z plochy vybraného Uzemi: 90%

viz mapa: 3

omezeni vyuziti Gzemi a doporuceni:

V této casti Uzemi s velkou pravdépodobnosti nebudou potieba specialni protiradonova opatreni; u
vystavby postaci bézna hydroizolace. Mistni zdroje podzemni vody budou z hlediska obsahu
radioaktivnich prvkd pravdépodobné splfiovat hygienické limity pro pitné Gcely.

- nejvyssi dosazeny stupen rizikovosti ve vybraném Gzemi

rizikovy geofaktor: radon v podlozi (radonovy index)
nejvyssi dosazeny stupen rizika: 2 - pfechodna ze skaly 1-4 *
rozsah z plochy vybraného Gzemi: 10%

viz mapa: 3

omezeni vyuZiti izemi a doporuceni:

Je nutné pocitat s moznosti zvySené koncentrace radonu v podlozi. Doporucuje se odborné zméreni
koncentrace radonu v podlozi v misté vasi planované stavby, pfip. zméfeni radonu ve stavajicim
objektu. PFi vyuzivani mistnich zdrojd podzemni vody pro pitné Géely se doporuduje analyza
podzemni vody na radioaktivni prvky.

Pfipadné aktivity ve vybraném Uzemi doporucujeme konzultovat s odbornikem.

*  riziko vristd s vys$&imi &isly $kaly

KONTAKTY

Pokud budete potfebovat  geologické informace pfesahujici  obsah reportu, navstivte
internetové stranky Ceské geologické sluzby www.geology.cz nebo kontaktujte
odborného  garanta  této  sluzby www.geohazardy.cz nebo  pfislusného  oblastniho  geologa
www.geology.cz/extranet/sgs/sog.
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ODKAZY NA SOUVISEJICi INFORMACE

Portal Statni geologické sluzby www.geologickasluzba.cz

Ceska geologicka sluzba www.geology.cz

Statni Ustav radiacni ochrany www.suro.cz

Statnim Ufadem pro jadernou bezpecnost - Registr www.sujb.cz

DEFINICE POUZITYCH POJMU A POPIS FENOMENU

. Radon (Rn-222) je zdravi nebezpecny prvek, ktery vznikd radioaktivni  prfeménou
uranu U-238. Radon miZ%e pronikat do objektl jednak z hornin a zemin, které jsou

pod zaklady staveb, jednak =z vody, doddvané do objektl

a také ze stavebnich

materiall, jejichz zadkladem jsou obvykle pfirodni  materidly. Hlavnim a  trvalym
zdrojem radonu je vSak horninové prostfedi. V urcitych typech hornin a zemin jsou

o z s . P ’ e ~ ’
ruzneé obsahy radonu v zavislosti na jejich vyvoji a slozeni.

e Jak dlouho pisobi? Radon je generovan =z podloZznich hornin neustale, vzhledem k
polo¢asu premény matefského prvku uranu U-238 (cca 4,5 miliardy let) je uvolfiovani

radonu ¢asové neomezenym jevem.

« Cim je nebezpeény? Radon se vaZze se na aerosoly v ovzdusi, které pfi vdechnuti
ulpivaji na plicni vystelce a zvy$uji tak vnitfni ozafeni lidského organismu, zpGsobujici

rakovinu plic.

e Jaké jsou doporucené postupy chovani? Detailni doporuené postupy pro snizeni
expozice radonu jak v podzemni vodé, v existujicich objektech, tak i pfi vystavbé

novych objektll naleznete na internetovych strankach www.suro.cz.

. Kdo ziskavd informace o geofaktoru? Problematikou radonu

v podlozi se zabyva

Ceskd  geologickd  sluzba  (CGS, www.geology.cz), problematikou  koncentrace  radonu

v budovach, stavebnich materidlech a ve vodnich zdrojich

se zabyva Statni Ustav

radiacni  ochrany (SURO, WWW.SUro.cz). Prakticka méreni koncentrace radonu

provadéji  firmy s  povolenim k  cinnosti vydaném = Statnim
bezpeénost (SUIB, www.sujb.cz - Registr).

uradem pro jadernou

e Co je to radonovy index? Radonovy index (dfive radonové riziko) je kombinaci

tretiho  kvartilu  koncentrace radonu v souboru 15 méfenych
Stavebni pozemky jsou

pozemku a vysledné propustnosti horninového prostiedi.

hodnot na stavebnim

charakterizovany  tfemi kategoriemi radonového indexu: nizka, stiedni, vysoka.
Podle vysledné kategorie radonového indexu pozemku navrhnou  certifikované  firmy

zplsob zaloZeni objektu a ochrany proti pronikani radonu z podloZi.

Nejdilezitéjsi legislativa

e Vyhlaska Statniho Gfadu pro jadernou bezpec¢nost ¢. 307/2002 Sb., ve znéni

vyhlasky €. 499/2005 Sb., o radonu v podloZi a v objektech.

e Vyhlaska ¢& 462/2005 Sb., o distribuci a sbéru detektorl
vy$$i  Grovni ozafeni z prirodnich radionuklidd a stanoveni
dotace ze statniho rozpoctu.

k vyhledavani staveb s
podminek pro  poskytnuti
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A) BACKGROUND PAPERS

- Project documentation

- CSN 73 0810- Fire protection of building- General requirements

- CSN 73 0802- Fire protection of building- Non-industrial buildings

- CSN 730833- Fire protection of building- Buildings for dwelling and lodging
- CSN 73 0873- Fire protection of building- Equipment for fire water supply

- Public notice 23/2008sb.

- Public notice 268/2011sb.

- Public notice 246/2001sb.

B) BRIEF DESCRIPTION OF BUILDING
General description of building:
Project documentation solved new building of family house for five member family.

BO- 01 Family house- building is designed like as a two-storey building without basement
and with warm flat roof construction.

Building has two storeys.
Built-up area- 181,495 m?
Surface area of the 1st floor and the 2nd floor- 249,260 m?

Description of dispositional solution:

Building has two storeys. Connection between them is ensured by internal monolithic
staircase construction that is anchored to external load bearing wall and ceiling construction.

Description of constructional solution:
- Vertical bearing construction
= external load bearing wall is made from Porotherm 30 P+D
= internal load bearing wall is made from Porotherm 30 P+D
- Horizontal bearing construction
= floor construction above the 1st floor- POT and Miako ceiling, th.230mm
= floor construction above the 2nd floor- POT and Miako ceiling, th 230mm
- Thermal insulation
= system ETICS- ETICS weber therm clima, th. 150mm
- Roof construction
= roof construction of family house- gravel roofing, without operation

= roof construction of attached garage- combined green and ceramic roofing, with
operation



- Staircase
= Monolithic
- Window infilling
= Windows and entrance door are plastic

C) DIVISION INTO FIRE SECTORS AND FIRE CHARACTERISTIC
Fire sectors:

Building, together with a garage, is a one fire sector.

Area of fire sector- 249,260 m?

Fire characteristic:

Building is examined according to the CSN 73 0833 as a building OBI.
Fire height of building- h= 3,080 m

Construction system- DP1 (non-flammable)

D) FIRE RISK, DEGREE OF FIRE SAFETY, SIZE OF FIRE SECTORS

According to the enclosure B CSN 73 0802 we determine calculated fire load pv= 45,75 kg -
2
m°.

According to the paragraph 4.1.1¢) CSN 73 0833 we determine degree of fire safety- 11.DFS.

E) EVALUATION OF CONSTRUCTION FIRE RESISTANCE

Construction resistance

material  demand actual value
CSN 73 0802

external bearing wall- POROTHERM 30 P+D
1st floor REW 30 DP1 180 DP1
2nd floor REW 15 DP1 180 DP1
floor construction- POROTHERM ceiling
1st floor RE 30 DP1 RE 120 DP1
2nd floor REW 15 DP1 RE 120 DP1
Garage REW 15 DP1 RE 120 DP1
internal bearing wall- POROTHERM 30 P+D
1st floor R 30 DP1 180 DP1
2nd floor R 15 DP1 180 DP1




Thermal insulation EPS 70F CLIMA Rda- system ETICS weber therm clima does not
influence fire safety of building according to the 4.2.4 CSN 73 0833. Thermal insulation has
fire reaction class E but it is a part of compact ETICS system that has fire reaction class B.

Roof sheet layer of family house and garage will be made from PVC foil which has fire
reaction class Byoor, t1 S0 that it satisfies conditions of Public note 268/2011. It is not in the fire
hazardous area.

Fire safety strips are not demanded for buildings OB1. Height difference of roof construction
is not needed and building is designed like as detached house.

Additionally, for approval of building certificates will be submitted in accordance with
appropriate Public notes and acts.

F) EVALUATION OF MATERIAL PROPERTIES
- POROTHERM 30 P+D
= reaction to fire, class Al
- ETICS EPS 70F CLIMA Rda
= reaction to fire, class B
- floor construction POT and MIAKO ceiling
= reaction to fire, class Al

G) EVACUATION- ESCAPE WAYS

According to the CSN 73 0833 for dwelling buildings of group OB1 we consider sufficient
escape way for evacuation of people with width 0,9m and door opening with width 0,8m.
The length of escape ways is not evaluated.

Clearance width of entrance door- 0,9m — satisfies
Doors that are on the escape ways have to ensure fast and easy passing.

H) FIRE HAZARDOUS AREA

Fire prevention distance depends on the size of fire open area and fire load. For evaluation of
fire prevention distance we use an enclosure F, table F.1 of CSN 73 0802.

Po> 40%
- The south-east elevation
= S,= Ixh, =10,5x5,5 = 57,75m*
= Spo= 8,375m’
= Spof SpXx 100= 16% — po= 40%
= fire prevention distance- 5,9m
- The south-west elevation
= S,=Ixh, = 11,75x4,5 = 52,875m?
= Spo= 10,5m?



= Spo/ Spx 100=20% — po= 40%
= fire prevention distance- 5,9m
- The north-east-elevation
= Spi= Ixh, = 10,325x3,75= 38,72 m?
= Spr=9m’
= Spor/ Sp1 X 100= 23% — po1= 40%
= fire prevention distance- 5,9m
= = Ixh, = 0,9%2,15= 1,935m?
= Spoe=1,935m’
= Spo2/ Sp2x 100=100% — per= 100%
= fire prevention distance- 4,7m
- The north-west elevation
= Spi= Ixh, = 4,25x2,5= 10,625m°
= Spu=5,75m’
= Spor/ Sp1 X 100=54% — po1= 60%
= fire prevention distance- 3,4m
= Spo= Ixh, = 2,5x2= 5m?
= Spor=5m?
*  Spor/ Sprx 100=100% — per1= 100%
= fire prevention distance- 4,7m

See the situation plan. Design building does not interfere by its fire hazardous area in
neighbouring plots. It is not situated in hazardous area of other buildings. Fire prevention
distances satisfy conditions.

) WATER FOR EXTINGUISHING
- external hydrants

= according to the CSN 73 0873 there have to be mounted underground hydrants on the
main pipeline DN min.100mm, distance from the building mus not be bigger than
150m

- internal hydrants
= are not demanded according to the paragraph 4.4b) CSN 73 0833.

J) EMERGENCY ROUTES

Building will be placed cca 10m from a road so that it fulfils requirements of CSN 73 0833
paragraph 4.4.1.



K) FIRE EXTINGUISHERS

In accordance with enclosure 4 of Public note 23/2008sbh. one powder extinguisher with fire
ability 183B (powder extinguisher 6kg) will be place inside a garage.

Its positioning will be in accordance with Public note 246/2001Sh.

L) TECHNICAL EQUIPMENTS
- ventilation

= natural self-ventilation by windows
- heating, domestic hot heating

= jsensured by gas boiler (24 kW)- TURBO JUNKERS ZSN 24-6 AE CERASTAR that
is installed in the room 2.02

= additional heating by use of fireplace- in the room 1.06
= domestic hot heating will be ensured by gas boiler mentioned above
= air supply of fireplace will be designed in accordance with producer

= inthe room 1.06 there must not be installed other device which can produce reverse
flue

- combustion ways

= combustion ways have to fulfill requirements of government regulation n.91/2010
about conditions of fire protection during usage of chimney and CSN 73 4301-
Residential building- Chimneys and smoke flue- design, implementation and
connection of fuel appliances

M) SPECIAL REQUIREMENTS FOR CONSTRUCTION
Any special requirements.

N) FIRE SAFETY DEVICES

According to the Public notice 23/20008Sh. family house has to be equiped by autonomous
fire detector and smoke detector.

Reccomended placing- rooms number 1.02 and 2.01

O) SAFETY SIGNS

Movable fire extinguisher and main electric switch will be signed according to the CSN ISO
3864, CSN 010813 and government regulation NV 11/2002sb. warning protection signs and
tables.

P) CONCLUSION

- project documentation solved new building of family house for five member family.
Family house is designed like as low energy detached house with two-stories



family house forms one fire sector, two-storey, that is classified into 1. DFS
design construction systems satisfy requirements of CSN 73 0802 for Il. DFS
escape ways satisfy requirements of CSN 73 0833

family house does not interfere by its fire hazardous area into neighbouring plots

one powder extinguisher with fire ability 183B (powder extinguisher 6kg) will be place
inside a garage

family house has to be equiped by autonomous fire detector and smoke detector.
= Reccomended placing- rooms number 1.02 and 2.01

for approval of building certificates will be submitted in accordance with appropriate
Public notes and acts

a part of FSR is a layout of situation with signed fire prevention distances

In Olomouc 05/2012
Done by: Kristyna Buiglova



