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ABSTRACT 

Bachelor Thesis is created as the project of residential house in Prague. The 

engineering design and solutions of the building envelope and structure are designed 

according to Czech standard norms. 

 

 

 

 

 

 

 

 

 

 

 

ANNOTATION 

Bachelor thesis is focused on the structural and technical solution of the residential 

building in Prague. The design is proposed as building permit documentation. The 

bachelor thesis is done in five parts. Civil engineering part (compositions, usable 

spaces, usability for people and their needs). Structural part, (structural behavior of 

the building, design of load bearing elements and materials. Foundation part (subsoil 

interaction with the building and proper design of concrete foundation – design of 

combination of foundation slab and piles. Fire safety design with proper design 

securing safety of all the residents during fire event. And in case of fire intervention, 

nothing would prevent successful saving action. And finally building services part, 

composed of proper design of drainage, water supply and ventilation and heating of 

the building 
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1. GENERAL INFORMATION 

 

Residential building in Letnany in Prague is designed. The building is located in the 

outer border area of Prague in a newly developed residential area. The residential 

building is designed economically and utilizing modern ways of design and 

construction. The project emphasizes on good quality. The project utilized orthogonal 

architecture to blend in with the surrounding. Czech and Euro codes were used 

during design. 

2. BASIC INFORMATION 

 

The residential building has 1 underground floor and 5 upper ground floors. The size 

of the building is different in underground level and in upper floors. Underground level 

is 47,0 m long and 20,6 m wide. Height above the ground is 17.05 m. Height under 

the ground is 2,02 m. Total height is 19,07 m. 

 The underground floor is equipped with a garage, technical room, washing machine 

room, drying room, rooms for storages. 16 parking spaces, other parking spaces are 

located outside the building. 

 Drive in to the building is from east. There are 10 apartments first level, 11 

apartments in second till fourth level and 6 apartments in fifth floor. Apartment is of 

different dispositions from 1+kc to 4+kc. The building consists of 49 apartment units 

in total. All the apartments are properly lighted. Underground level is bigger than 

upper floor, there is jump in the slab in the structural system of underground level to 

achieve the difference in section of first level terraces and apartments. Another 

recces of building shape is in the fifth level when the fifth level is smaller than others. 

The roof areas of fourth floor are used as terraces for fifth floor apartments.  

Building is also equipped with balconies. Entrance to the garage is from the level of 

Outside Street. There is no ramp. Underground level floor is in the same height as 

surrounding street level. Entrance to the building is from the intermediate level of 
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staircase. It is one staircase wing downstairs to the garage and one staircase wing up 

to the apartment areas. In the entrance area there is common residential building 

equipment such as cleaning room and staller room. Underground floor is used mainly 

for parking, there is also storage areas and technical room. The building is not 

designed specifically for use of disabled people. Disabled people will be in the 

building not permanently, only occasionally. 

Underground level of the building is not fully and whole under surrounding ground, 

but it is only half underground. Therefore there is no need of entering the object via 

ramp from the street but the garage is in the same level as the pavement of the 

street. 

3. VISUALIZATION OF THE RESIDENTIAL BUILDING 

 

Visualization of the design residential building was done during class taught by CTU 

in spring semester of 2018 

PERSPECTIVE FROM THE WEST 
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PERSPECTIVE FROM THE EAST 

 

PERSPECTIVE TOP WEST 
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4. STRUCTURAL SYSTEM 

 

STRUCTURAL SYSTEM OF UNDERGROUND LEVEL – SCHEME 

 

STRUCTURAL SYSTEM OF FIRST LEVEL – SCHEME 
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The structural system of underground floor is a two-way flat slab with thickness of 

250 mm. First floor is created by load bearing concrete walls in perpendicular 

direction of length of the building. 

 Therefore the slab above underground level is also supported by walls of first level 

and those are supported by the columns of the underground level, which is used 

mainly for garage purposes.  

Therefore the assumption is made, that the slab above first level acts more in a one 

way fashion, than as plain two way slab. And the construction system can be 

characterized as combined with columns in UL and walls in upper structure. Columns 

in the underground garage are 1000x250 mm. 

Underground floor is bigger than the rest of the building, the reinforced concrete slab 

above underground level is used as a terrace of the apartments in first level. Due to 

different composition of terrace and regular apartment, there is a slab break in the 

RC slab above underground level. 

 First level to fourth level are almost similar in the perimeter of the building, there is 

few recesses and adding on the perimeter of the building. There is obvious 

advantage seen in the choice of structural load bearing reinforced concrete walls 

system. 

 In a expansion of the floor further from the perimeter of the floor below and in a 

situation with the balcony cantilever from this expansion, structural solution without 

expanding load bearing walls would be difficult. Wall system is also much stiffer than 

skeleton system. 

 Fifth floor is smaller than the rest with slab above fourth level used as a terrace, this 

time without slab break, which would create unwelcome appearance in the 

apartments below. This recess of the fifth floor leads to thicker reinforced concrete 

slabs than in the regular floor to thickness of 250 mm. 

There is an elevator shaft with doubled wall in the face of apartment. Double wall 

starts directly from foundation slab 
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5. MATERIALS 

 

CONCRETE: 

Reinforced concrete columns underground level  

C35/45 - XC2, XD1- dmax=22mm - Cl<2%-S4 

Reinforced concrete perimeter walls underground level  

C30/37 – XC2, XA1, XD1 - dmax=22mm-Cl<2%-S4 

Reinforced concrete walls (communication areas) underground level  

C30/37 - XC2, XD1 - dmax=22mm - Cl<2% - S4 

Reinforced concrete walls (communication areas) upper levels 

C30/37 – XC1 - dmax=22mm - Cl<2% - S4 

Reinforced concrete slabs 

C30/37 – XC1 - dmax=22mm - Cl<2% - S4 

Reinforced concrete foundations 

C25/30 - XC3, XA1, XD1 - dmax=22mm - Cl<2% - S4 - Xypex 

Reinforced concrete of precast staircase elements 

C30/37 – XC1 - dmax=22mm - Cl<2% - S4 

Reinforced concrete piles 

C25/30 - XC3, XA1 - dmax=22mm - Cl<2% - S4 
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STEEL: 

Reinforcing bars B500B 

MASONRY: 

POROTHERM 25 AKU SYM P15, M10       250 mm 

POROTHERM  19 AKU SYM P10, M10      250 mm 

POROTHERM 17,5 P+D P8, M2,5 – PARTITIONS        175 mm 

POROTHERM 11,5 P+D P10, M2,5 – PARTITIONS       115 mm 

 

6. EXCAVATION 

 

The excavation is made for underground construction. The excavation area is 

composed of two drainage systems DN100 and backfill soil and gravel 60/32. Volume 

of excavated soil = 743 m3. 

 To the possible extent, most of the excavated soil will be used as a backfill, the rest 

will be take off the site and properly stored.  

The top 200 mm of the ground will be carefully put out and used as agriculture soil 

elsewhere. Some of the area of foundation is already above original ground, so the 

backfill and proper compaction has to be realized.  

There will be several gravity and retaining structures/wall realized in the area to 

organize the ground in the surroundings of the building. 
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7. ACOUSTIC 

 

Staircase is separated by acoustic foil elements the landing composition and on the 

joint of precast flight and landings from load bearing structure of the building. 

Due to acoustic reasons, every slab composition is equipped with acoustic insulation. 

The wall composition also satisfy acoustic requirements. 

Façade of the building is also estimated to acoustically isolate whole object. 

 

8. FOUNDATION 

 

8.1. CHARACTERISTIC OF SOIL 

 

Clay F4 –angle of internal friction = 30 deg 

Cohesion = 20 kPa 

Gamma is = 20 KN/m3 

Tabled load bearing capacity = 150 kpa 

8.2. FOUNDATION SLAB 

 

The building foundation slab is designed as 250 mm thick and it is from waterproofed 

concrete with the additive XYPEX (used for closing the cracks in concrete after the 

crack arising XYPEX reacts with water and very slowly close the crack).  

8.3. WATERPROOFING 

 

Waterproofing of the structure below ground is done by asphalt sheets in the places 

of weak spots, recess in the walls, opening for pipeline, ets. 



RESIDENTIAL APARTMENT BUILDING   
 

 

 

MALATHE KAMAL ALKHATEEB 

14 

8.4. PILES 

 

Piles are designed of two diameters, 900 mm and 600 mm. Diameter of 900 mm is 

used under the places of big loads (columns in the underground level) Diameter of 

600 mm is used for example under perimeter wall of underground level or elevator 

shaft. Piles are design of different length. Under the places of big load, the piles are 

designed of length of 16 m to be able to carry all the load. 

9. STAIRCASE 

 

Staircase is designed as precast reinforced concrete. Staircase is located in the 

communication area right behind the entrance door. It is 2 flight staircases. 2 main 

reinforced concrete precast flight elements are bedded in the main landing via hook 

and to the reinforced concrete wall via Schöck Tronsole® type Z. Staircase is 

acoustically separated from the load bearing structure of the building. The 

composition of the staircase is therefore only precast element, plaster and ceramic 

flooring on glue. 

Used acoustic elements: 

Schöck Tronsole® type F – between precast flights and landings 
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Schöck Tronsole® type B – between foundation slab and first flight 

 

 

Schöck Tronsole® type L – between precast flights and walls 
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10. WINDOWS 

 

Windows with dimensions 2000(2000/1030) and 1000(1000/1030) and 

3000(3000/1030) 

Windows is made from wooden-aluminium frame and double glassed layers for 

thermal insulation purposes 

 

 

10.1. ROOF ENTRANCE WINDOW 

Roof entrance is Type HAGAROOF S-50TB, E-50TB 
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11. DOORS 

The doors is from aluminum and wood + glass material. 
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12. LINTELS 

Lintels are used of Porotherm brand as a system of masonry construction of the 

building 
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13. RAILINGS 

Railings are from aluminium. 

 

 

 

 

14. ELEVATOR 

 

Elevator is used common one from brand chose by investor (Otis, Kone, etc.). 

Elevator is of these dimension and has door from both sides, there is an entrance 

from the side of main entrance of the building and exits from elevator are on the other 

side of the shaft to the corridors of the apartment floors. Wall surrounding elevator 

and apartment is doubled. There is a recess in the foundation slab for the elevator. 

 

 



RESIDENTIAL APARTMENT BUILDING   
 

 

 

MALATHE KAMAL ALKHATEEB 

20 

15. UNDERCEILINGS 

 

There are four different types of underceilings located in the building. It can all be 

seen in the composition drawing and excel file. 

 

UNDERCEILING USED IN HALLS AND CORRIDOR 

 
 
 

 

 

 UNDERCEILING USED IN THE UNHEATED SPACE IN THE GARAGE BELOW 

APARTMENTS OF THE FIRST FLOOR  
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 UNDERCEILINGS IN THE BATHROOM   

 
  
  

  

 
 
 
 
 
 
UNDERCEILING IN THE ENTRY HALL 
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16. COMPOSITIONS 

 

List of other compositions used for the project 
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20. FIRE SAFETY  

More details via fire safety report  

 

21. BUILDING SURVICES  

More details via building Services report 

  

22. CONCRETE  

More details via concrete report  

 

23. FOUNDATIONS 

More details via foundations report  
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- AutoCAD 2018 

- MS Office 

- Teplo 


