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1. ANNOTATION 

The proposal and target of this thesis is to design and find solution of a new multi-functional office 

building with the comprehensive solutions of the static, thermal system and the fire safety resistance in 

accordance with the applicable Czech standards. For the calculation of the thermal isolation was used 

Teplo 2017 calculation program. The design documentation was prepared with the help of the Auto CAD 

2018. 

This is a virtual work which is not going to be a realized in the real, it is only a study version. 

 

2. DESCRIPTION OF THE PROJECT 

The building has five floors where there are offices, social and sanitary facilities and meeting rooms and 

one underground floor used as garage. 

1st Underground Floor: the floor is embedded inside the soil with the exit and entrance to the garage 

with the rump inclined 17o from the terrain. The capacity of the garage is 11 cars and 1 motorcycle. 

There is also a technical room for the chimney, electrical installation and ventilation and the staircase 

and elevator. 

Ground floor: here is the entrance and exit to the building with small office for four persons used as a 

reception of the building and five offices for seven persons.  There is also kitchen, room for archive or 

storage, toilets for men, woman and disabled, cleaning room, staircase and elevator, all connected by a 

corridor. 

1st - 3rd Floor: in all floors are five offices, each for up to seven persons, one office for five persons and 

one office for four persons. There is also kitchen, room for archive or storage, toilets for men, woman 

and disabled, cleaning room, staircase and elevator all connected by a corridor. 

4th Floor: in the last floor are five offices, three are for up to seven persons, one office for the manager 

connected with the office for a secretary and big conference hall. There is also kitchen, room for archive 

or storage, toilets for men, woman and disabled, cleaning room, staircase and elevator all connected by 

a corridor. 

Other: the 1st Underground Floor has the area of 24.9 x 13.8 m = 343.6 m2  

Ground Floor – 4th Floor have the same area of 24.7 x 13.8 m = 340.9 m2  

The communication areas are elevator and staircase. Both are used for evacuation in case of fire. 

Elevator type is OTIS Cabin 1100x1400mm with telescopic door 900x2100mm, for 8 people. 
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Underground floor 

 

 
Ground Floor 

 



Bachelor Thesis Administrative Building Ahmed Alshawi 
 

7 
 
 

 
Typical Floor (1st - 3rd Floor) 

 

 
4th Floor  
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Roof Floor 

3. SITUATION 

The building is located in a separate place without any influence on the surrounding area. The distance 

from the borders of the land and the access roads to the building are shown in the drawing of the 

situation attached.  
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4. GEOTECHNICAL WORK 

4.1. Excavation – Firstly the soil will be removed. Approximately 80% of the extracted soil will be taken 

to the municipal disposal site and 20% will be later used as a backup soil. Afterwards the excavations will 

be made for the base passes. Depth of the excavation will be -3.200 m.  

When performing excavations, it is necessary to observe ČSN 73 3050 Zemní práce and ČSN 73 1001 

Základová půda pod plošnými základy. Protection of the foundation joint against frosting and 

waterlogging. The designer requires the geological or construction supervision of the base joints. 

4.2. Foundation - The building is based on reinforced concrete slabs of concrete C30/37, steel bars 

B500B. 

4.2.1. Strip footing in depth of-4.200m, under the reinforced concrete wall with width of 1000mm and 

depth of 800mm to avoid frosting over. 

4.2.2. Pad footing in the depth of -4.900m, under the columns with width of 2300mm x 2300 mm and 

depth 1500mm.  

4.2.3. Slab under the elevator in the depth of -4.600m for the elevator machine of 1400mm  
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5. STRUCTURAL SYSTEM 

The structural system of the building is reinforced concrete skeleton system. Height of the slab is 

200mm, depth of the beam is 600mm with 300mm width and the column is 400x300mm. In the 

underground is a perimeter reinforced concrete wall with 200mm thickness. The staircase is made with 

a reinforced concrete box; thickness of the box is 200mm. 

5.1. Depth of the slab: hs    One-way slab 

5.1.1 Empirical estimation:  
  

hs = (
1

30
~

1

25
) 

hs = (
1

30
~

1

25
) ∗ 5000 mm = (167 ~200)mm 

hs = 200 mm 

Concrete class: C30/37 
Steel: B500B 

5.1.2. Effective Depth: d = hs - c - 
∅

2
  

           Cover depth: c     c =cmin + ∆cdev          
cmin=max(cmin,b:cmin,dur:10)mm  
cmin=max(10:10:10)mm  cmin= 10 mm 
c =cmin + ∆cdev         c = 20   c = 25 mm. 

d = hs - c - 
∅

2
     

d = 200 – 25 - 
10

2
  d = 170 mm. 

d = 170 mm 

100 years’ work life 
Structural class X0 
 
 
Steel bar: ∅ 10 mm 

5.1.3. Span/depth ratio 
           (deflection control): 

.λ =
l

d
≤ λlim = kc1

kc2
kC3

λd,tab 

λ = 
5000 mm

170 mm
  ≤ λlim = 1*1*1.2*30.8 ? 

 
 λ = 29.4 < λlim = 36.96   
 
                      Draft is corresponding 
 

kc1
- effect of shape =1.0 

kc2
- effect of span   = 1.0 

kc3
- effect of reinforcement = 1.2 

λd,tab for slab consider the value for 

0.5% reinforcement ratio, C30/37 = 
30.8 

 

5.2. Design of the beam 

5.2.1. Empirical estimation   

5.2.1.1. Hight of the beam: hB = (
1

12
 ~ 

1

10
)lb 

hB = (
1

12
 ~ 

1

10
)7000 mm   hB = (583 ~ 700) mm  

 hB = 600 mm. 

5.2.1.2. Width f the beam: bB = (
1

3
 ~ 

2

3
)hb 

bB = (
1

3
 ~ 

2

3
)600 mm   bB = (200 ~ 400) mm 

 bB = 300 mm 

5.2.1.3 Stiff of the beam: 600 mm ≥ 2.5* 200 mm ? 
 600 mm > 500 mm 
 
Draft is correcponding 
 

hB ≥ 2.5 hs 
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5.2.2. Internal forces in the beam: MEd,max = 
1

8
 * fB * l2B 

MEd,max = 
1

8
 * 28.75 

kN

m
 * 72 m2 

MEd,max = 176.1 kN.m  

fB = (hB*bB + hs*ls)* 25 
kN

m3 

fB = (0.3*0.5+0.2*5)* 25
kN

m3 

fB = 28.75 
kN

m
 

 VEd,max =  
5

8
 * fB * lB 

VEd,max =  
5

8
 * 28.75 

kN

m
 * 7m 

VEd,max = 125.8 kN. 
 

 

5.2.3 Check of the bending: μ =
MEd,max

bBdB
2 fcd

 → 𝜉 

μ = 
176.1×106𝑁.𝑚𝑚

300𝑚𝑚×4502𝑚𝑚2×20
𝑁

𝑚𝑚2

   

μ = 0.15  𝜉 = 0.204 

dB = h - c - 
Ø

2
  - Ø 

Ø = 20, Øst.=10 

dB =500-25- 
10

2
 -20   

dB = 450 mm 

5.2.4. Check of the reinforcement 
ratio: ρs,rqd =

As,rqd

Ac
=

ME d,max
ζdBfyd

bBdB
    

 ρs,rqd =

176.1×106𝑁.𝑚𝑚

0.204×450𝑚𝑚×435
𝑁

𝑚𝑚2

300𝑚𝑚×450𝑚𝑚
 

ρs,rqd = 0.033 ˂ 0.04 

 

             Draft is corresponding 
 

Steel = B500B 

fyd= 
𝑓𝑐𝑘

𝛾
 =

500𝑀𝑃𝑎

1.15
 

fyd= 435 MPa 

5.2.5. Check of the shear force 𝑉𝑅𝑑,𝑚𝑎𝑥 = 𝜈 ⋅ 𝑓𝑐𝑑 ⋅ 𝑏𝐵 ⋅ 𝜁 ⋅ ⅆ𝐵 ⋅
cot 𝜃

1+cot2 𝜃
 

𝑉𝑅𝑑,𝑚𝑎𝑥 ≥ 𝑉𝐸𝑑,𝑚𝑎𝑥 

𝑉𝑅𝑑,𝑚𝑎𝑥 = (0.528×20
𝑁

𝑚𝑚2
×300𝑚𝑚

×0.204×450𝑚𝑚

×
1.5

1 + 1.52
) 

𝑉𝑅𝑑,𝑚𝑎𝑥 = 134.2 kN ˃ 𝑉𝐸𝑑,𝑚𝑎𝑥= 125.8 kN

  

 
               Draft is corresponding 
 

𝜈 = 0 ⋅ 6 (1 −
𝑓𝑐𝑘

250
) 

𝜈 = 0 ⋅ 6 (1 −
30

250
) 

𝜈 = 0.528 

 

5.3. Dimension of the column 

5.3.1. Slab Load  

  Calculation  Characteristic kN/ m2 γF Design kN/m2 

Permanent Self-weight 
0.2𝑚×25

𝑘𝑁

𝑚3
 

5 - - 

 Other - 0.5 - - 

 ∑ - 5.5 1.35 7.43 

Variable Category B - 3 1.5 4.5 

∑ - - 8.5 - ≈12 
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5.3.2. Roof Load 

  Calculation  Characteristic kN/ m2 γF Design kN/m2 

Permanent Self-weight 
0.2𝑚×25

𝑘𝑁

𝑚3
 

5 - - 

 Other - 2 - - 

 ∑ - 7 1.35 9.45 

Variable Snow - 0.56 1.5 0.84 

∑ - - 7.56 - ≈11 

 

5.3.3- Calculation of variable load: 

Snow load sk:  𝑠𝑘 = 𝜇𝑖𝐶𝑒𝐶𝑡𝑠 sk = 0.8*1*1*0.7   sk = 0.56 

 

5.3.4- Calculation of NEd: 

5.3.4.1- Tributing area A = 7*5 = 35 m2 

5.3.4.2- Load from the slab: 5 * typical floor  = 5 * 35 m2 * 12 
𝑘𝑁

𝑚2   = 2100 kN 

1 * roof       = 1 * 35 m2 * 11 
𝑘𝑁

𝑚2   = 385 kN 

 ∑            = 2485 kN

  

5.3.4.3- Load from the beam: 6 * (0.5 – 0.2) m2 * 0.3 m * 7m * 25 
𝑘𝑁

𝑚3 = 94.5 kN 

5.3.4.4- Estimation self-weight of the column ≈25 kN  
NEd = 2485 kN + 94.5 kN + 25 kN 
NEd = 2604.5 kN. 

NRd ≥ NEd 
NRd ≥ NEd  NRd = 0.8 Ac fcd  + As 𝜎𝑠     
2604.5 kN = 0.8 Ac * 20000 + 0.02 Ac * 400000     
min Ac = 0.108 m2 

As = 0.02 Ac 

𝜎𝑠= 400MPa 

 

 

 

Rectangular column:  

Ac = 0.12 
NRd = 0.8 Ac fcd  + As 𝜎𝑠 ≥ NEd = 260.5 kN ? 

NRd = 0.8 * 0.12 m2 * 20000 
𝑘𝑁

𝑚2 + 0.02 * 0.12 m2 * 400000 
𝑘𝑁

𝑚2 

NRd = 2880 kN ˃ NEd = 2604.5 kN.     
  
                                        Draft is corresponding 
 

400 x 300 mm 
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  6. DESIGN OF THE STAIRCASE: 

 Design of the geometry of the staircase: 

6.1- Dimension of the structure: 

Height of the floor hk =3200 mm 

Depth of the main slab hs = 200 mm 

Depth of floor structure hf = 100 mm 

Thickness of cladding of the stairs hc = 10 mm 

 

6.2- Dimensions of the staircase 

Ideal height of one step in the administration building is 160 mm 
3200

160
 = 20  2 steps (3 flights with 7, 6 and 7 steps) 

Height of one step h = 
3200

20
 = 160 mm 

Width of one step b = 630 – 2h = 310 mm 

 

Staircase with 160/310 mm steps, 3 flights with 7, 6 and 7 steps. 

 

6.3- Other dimensions: 

Width of the flight = 1100 mm  

Width of the gap in each flights = 100 mm 

Width of the landing = 1200 mm  

Slope of the staircase is = arctan 
160

310
 = 27.3°. 
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  7. INSULATION  

Thermal insulation and waterproofing system are done according to the Czech standard. For the 

calculation, has been used the system Teplo 2017 EDU 

7.1. Thermal insulation   

  7.1.1. flat roof - Austrotherm 20 XPS - 100mm 

    JUB Jubizol EPS - 30mm to make 2% layer 
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  7.1.2. Ground floor -  mineral wool - 100mm
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  7.1.3. Underground - without thermal insulation as it is unheated area 
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7.1.4. Underground wall - Austrotherm 20 XPS - 100mm, used to protect the concrete 

       wall from freezing
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  7.1.5. External wall - made of masonry Porotherm 30 T Profi Dryfix which is 

     thermal insulation its self, no need to use any additional insulation 

       U = 0.20 W/m2K

 

   



Bachelor Thesis Administrative Building Ahmed Alshawi 
 

23 
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  7.1.6. External staircase reinforced concrete wall - mineral wool -150 mm
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   7.1.7. External reinforced concrete column - mineral wool - 150mm 
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7.2. Acoustic insulation     

  - ground floor - 4th floor - mineral wool 40mm 

   - external wall - made od masonry Porotherm 30 T Profi Dryfix which is acoustic insulation its     

    self  

     Rw = 43 dB 

  - between offices - made od masonry Porotherm 14 T Profi Dryfix which is acoustic insulation its 

    self 

    Rw = 43 dB 

7.3. Vapor barrier   

  - roof - PVC foil 2mm  

  - ground floor - PVC foil 2mm   

7.4. Waterproofing system  

  - roof - 2x Bitumen 2mm 

  - underground floor 2x Bitumen 10mm  

  - underground wall 2x Bitumen 2mm 

 

 

 

 

 

 

  8. WHEELCHAIR ACCESSIBILITY   

Wheelchair accessibility is done according to the norm 398/2009 Sb. O obecných technických 

požadavcích zabezpečujících bezbariérové užívání staveb  

 

The building is accessible for the wheelchair by the ramp with the inclination of 2% at the main entrance 

and the exit from the escape way.  

Each floor is accessible by the elevator with the door of 900mm (minimum 800mm) and equipped with 

the restroom for disabled. 
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  9. DRAINAGE 

9.1. Drainage 
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9.2. Water Supply 
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9.3. Ventilation
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  10. FINISHING WORKS 

10.1. Doors  

D1 - SLIMDRIVE SL - main entrance, 2000x2200mm automatic sliding glass door with aluminum frame 

D2 - GABRETA 3, 900x1970 office wooden doors, 1 wing, left hand opening 

D3 - ADORY III - 1450x1970 fire resistance steel door self-closing with 2 symmetrical wings. Doors are  

  located in each floor as the entrance from non-protected escape way to protected escape way, 

  fire resistance EI 45 DP1-C, 145 kg 

D4 - GABRETA 9 - 800x1970 wooden 1 wing doors located in each floor in toilets, kitchen, 

  storage/archive, cleaning room,  

D5 - GABRETA 9 - 600x1970 toilets, wooden 1 wing doors 

D6 - ADORY IV - 1600x1970 2 wings external steel door used in case of evacuation, protective escape 

  way, ground floor 

D7 - ADORY III 1600x1970 2 wing, fire resistance steel door, self-closing, garage protective escape way, 

  EI 45 DP1-C, 145 kg 

D8 - ADORY III - 800x1970 fire resistance steel 1 wing steel door located in garage technical room, 

  EW 45 DP1, 70kg 

D9 - GARDON INT RKB77MBP Garage rolling doors 4000x2700 mm 

 

10.2. Windows 

1. W1 -  SALAMANDER - 3000X1700mm white plastic, 3 wings, 2 turn wings, 1 tilt-turn wing  

2. W2  - SALAMANDER - 1000x1700mm, white plastic, 1 tilt-turn wing 

 

10.3. Window ledge 

Exterior window ledge - EP PARAPET - 110mm, aluminum, white color 

Interior window ledge - EP PARAPET - 250mm, laminate, white color  

 

10.4. Floor surface  

Ceramic RAKO tiles, 300x300x9mm in entrance hall and reception, toilets, corridors, kitchen and 

staircase. 

 

10.5. Wall surface 

Exterior - POROTHERM UNIVERSAL -  20mm, grey 

Interior - BAUMIT HLAZENA - white color 
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  11. FIRE SAFETY 

For the building, itself its height is 17.570 m from very first floor to the upper most floor. While, from 

the fire safety view the fire height of the building is 12.800 m. Also, it has a basement with the height of 

2.890 m. 

The building has an incombustible construction system: 

Building is DP1 type of structure made of reinforced concrete columns, beams, slabs and non-load 

bearing walls from masonry Porotherm 30 Profi Dryfix T Drive.  

11.1. Fire compartment 

Floor Description Fire Compartment No. of FC pv [kg/m2] Fire Resistance Grade 

  Garage Floor 1 15 II 

Basement Technical Room 2 24.9 III 

  PEW 3      - II 

  4x Shaft 4~7      - II 

1st Floor Floor 8 51.59 IV 

2nd - 4th Floor Floor 9~11 51.86 IV 

5th Floor Floor 12 50.95 IV 

 

11.2. Fire resistance grade 

No. 
of 
FC 

A 
[m2

] 

ps 
[kg/m2

] 
as 

pn 
[kg/m2

] 
an a 

S 
[m2

] 

So 
[m2

] 
So/S 

ho  
[m] 

hs 
[m
] 

ho/hs n k b c 
Pv 

[kg/m2

] 

1      -      - 
     
- 

     - 
     
- 

     
- 

                     - 
     
- 

15 

2 30 2 
0.
9 

15 
1.
1 

1.
1 

30 1.6 
0.05

3 
1.9
7 

2.8 
0.70

4 
0.05 

0.01
1 

1.31
5 

1 24.06 

3      -      -   -      - - 
     
- 

     -      -      -      - 
     
- 

     -      -      - - 
     
- 

- 

4~7      -      - -      - 
     
- 

     
- 

     -      -      -      - 
     
- 

     -      -      - - 
     
- 

- 

8 306 10 
0.
9 

40 1 1 306 56 
0.18

2 
1.6
4 

2.8 
0.58

6 
0.15

5 
0.24

5 
1.05

3 
1 51.59 

9~1
1 

306 10 
0.
9 

40 1 1 306 56 
0.18

3 
1.6 2.8 

0.57
1 

0.15
5 

0.24
5 

1.05
8 

1 51.86 

12 306 10 
0.
9 

40 1 1 306 57 
0.18

6 
1.6 2.8 

0.57
1 

0.15
5 

0.24
5 

1.04 1 50.95 
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11.3. Fire resistance 

Construction Floor No. of FC 
Max 
FRG REQ FR REAL FR DESCRIPTION 

CEILINGS 

BASEMENT P01.02-III III 
REI 60 
DP1 

REI 60 DP1 

Reinforced Concrete Slabs Thickness 
200mm, Cover 25mm 

UPPER 
N01.08/N05.12-

IV 
IV 

REI 60 
DP1 

REI 60 DP1 

FIRE WALL 

BASEMENT P01.02-III III 
EI 60 
DP1 

EI 120 DP1 
Masonry wall, Porotherm 14 T profi Dry 
Fix 

UPPER 
N01.08/N05.12-

IV 
IV 

EI 30 
RP1 

EI 120 DP1 

      
REI 30 
DP1 

REI 120 
DP1 

Reinforced concrete Wall, thickness 200 
mm, cover 25 mm 

FIRE 
OPENING TO 

PEW 

BASEMENT P01.01-II III 
EI 30 

DP1-C 
EI 45 DP1-

C 
Steel fire resistance door, 145 kg 

UPPER 
N01.08/N05.12-

IV 
IV 

EI 30 
DP1-C 

EI 45 DP1-
C 

FIRE 
OPENING 
BETWEEN 

FC 

BASEMENT P01.02-III III 
EW 30 

DP1 
EW 45 
DP1-C 

Steel fire resistance door, 70 kg 

UPPER - - - - 

LOAD 
BEARING 

EXTERNAL 
WALL 

BASEMENT P01.02-III III 
REW 

60 DP1 
REW 120 

FP1 
Reinforced concrete Wall, thickness 200 
mm, cover 25 mm 

UPPER 
N01.08/N05.12-

IV 
IV 

REW 
60 DP1 

REW 90 
DP1 Reinforced concrete column 300x400 mm 

NON-LOAD 
BEARING 

EXTERNAL 
WALL 

BASEMENT - - - - 
Masonry wall, porotherm 30 T Profi 

Dryfix 
UPPER 

N01.08/N05.12-
IV 

IV 
EW 30 

DP1 
REI 90 DP1 

LOAD 
BEARING 
ELEMENT 
INSIDE FC 

BASEMENT P01.01-II II 
REI 45 
DP1 

REI 45 DP1 

Reinforced concrete column 300x400 mm 

UPPER 
N01.08/N05.12-

IV 
IV 

REI 30 
DP1 

REI 45 DP1 

 

11.4. Escape routes 

11.4.1. Number of People in evacuation 

Floor Description Unites Area [m2] m2/person Coefficient 
No. of 
People 

Basement Garage Floor 291.4 - - 0 

  Technical Room 29.3 - - 0 

Ʃ         0 

1st Floor 5x Office 33.8 5 - 7 
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  1x Office 19.5 5 - 4 

  1 Kitchen 11.2 - - - 

  1x Archive 7.8 8 - - 

  3x W.C. 7.1 - - - 

  1x Cleaning Room 2.8 - - 0 

Ʃ         39 

2nd - 4th Floor 5x Office 33.8 5 - 7 

  1x Office 19.5 5 - 4 

  1x Office 23.8 5 - 5 

  1 Kitchen 11.2 - - - 

  1x Archive 7.8 8 - - 

  3x W.C. 7.1 - - - 

  1x Cleaning Room 2.8 - - - 

Ʃ         44 

5th Floor 1x Office 33.8 5 - 7 

  1x Office 19.5 5 - 4 

  1x Office 23.8 5 - 5 

  1x Manager Office 33.8 5 - 5 

  1x Secritary Office 33.8 5 - 5 

  
1x Conference 
Room 

68.6 1.5 - - 

  1 Kitchen 11.2 - - - 

  1x Archive 7.8 8 - - 

  3x W.C. 7.1 - - - 

  1x Cleaning Room 2.8 - - - 

Ʃ         26 

Ʃ         197 

 

Escape types and Ventilation 

As the number of evacuated people is less than 400 (197), protective escape way is a type A, so maximum 

time for people to stay in is 4 minutes. The building has a natural fire ventilation system with two windows 

in each floor. (1st window - 1000x1000mm, 2nd -  window 1000x1700mm). Openings to the protective 

escape way has a EI 30 DP1-C limit without doorsill, opening in the escape direction. 
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11.4.2. Length of NPEW 

Floor Coef. a 

Max.  
Length 
[m] 

Real 
Length 
[m] 

Basement 1 15 - 

1st Floor 1 15 12 

2nd-5th 
Floor 

1 15 12 

 

 

11.4.3. Width of Escape Ways 

  NPEW (Corridor) PEW 

Unites 
1, Basement 1, 1st Floor 1, 2nd-4th Floor 

1, 5th 
Floor Stairs Exit 

E 0 39 44 18 158 197 

K 35 55 40 40 100 160 

s 1 1 1 1 1 1 

U(Strips) 0 0.70909091 1.1 0.45 1.58 1.23125 

U(cm) 55 55 55 55 82.5 82.5 

URequired 0 55 55 55 0 82.5 

       

NPEW  Ureal = 150cm 
 

URequired = 55 cm Okay 

       

PEW  Ureal = 110cm 
 

URequired = 82.5 cm Okay 
 

11.4.4. Evacuation time 

Unites Basement 1st Floor 
2nd-4th 
Floor 5th Floor 

No. FC P01.1-II P01.2-III N01.5-IV N0X.X-IV N05.9-IV 

hs [m] 2.8 2.8 2.9 2.9 2.9 

a 1 1 1 1 1 

te [min.] 2.09165007 2.09165007 2.1286733 2.128673 2.128673 

> 

> 
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lu [m] 0 14.5 12 12 12 

vu 
[m/min.] 

20 20 30 25 25 

Ku 25 25 40 30 30 

E 0 0 39 44 18 

s 1 1 1 1 1 

u 1.5 1.5 2.5 1.5 1.5 

tu [min.] 0 0.54375 0.69 1.337778 0.76 

te > tu TRUE TRUE TRUE TRUE TRUE 

 

 

11.5. Distance separation and fire dangerous space 

  
Side Sp0 [m2] Sp [m2] 

p0 

[%] 
hu [m] l [m] 

pv 
[kg/m2] 

d 

Basement 
Garage 

Entrance 
8.14 8.14 100 3.2 3.7 15 4.9 

1st Floor 

Building 
Entrance 

10.8 22.44 48.13 3.2 10.2 51.6 6.4 

Right Side 24 36.8 65.22 3.2 23 51.6 12.7 

Left Side, A 9.6 12 80 3.2 7.5 51.6 8.7 

Left Side, B 1.6 1.6 100 3.2 1 51.6 7.1 

Back Side 9.6 17.44 55.05 3.2 10.9 51.6 8.8 

Typical 
Floor 

Front Side 11.2 17.28 64.81 3.2 10.8 51.9 10.8 

Right Side 24 36.8 65.22 3.2 23 51.9 12.7 

Left Side, A 9.6 12 80 3.2 7.5 51.9 8.7 

Left Side, B 1.6 1.6 100 3.2 1.6 51.9 7.1 

Back Side 9.6 17.44 55.05 3.2 10.9 51.9 8.8 

 

The building has no collision with other buildings as it is located in a open space. It has 1 fire opener of 

the roof 1000x1000mm 
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11.6. Fire-fighting equipment  

  Basement 1st-5th Floor 

  Garage Offices 

Area [m2] 292 306 

a 1 1 

c 1 1 

pv [kg/m2] 15 51 

Fire Hydrant FALSE TRUE 

nr 
2.563201124 2.623928353 

3 3 

nHJ 18 18 

HJ1 6+12 12+6 

Type of FE 
1x21A = 6 2x21A = 12 

 1x183B =1 2  1x113B = 6 

nPHP 
3 1.5 

1.5 3 

Required 
nPHP 

3x21A 2x21A 

2x183B 3x113B 
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  12. CONCLUSION  

 

12.1. Attachments 

Drawing n.1 - Situation 

Drawing n.2 - Foundation 

Drawing n.3 - Underground Floor 

Drawing n.4 - Ground Floor 

Drawing n.5 - Typical Floor 

Drawing n.6 - Last Floor 

Drawing n.7 - Roof Plan 

Drawing n.8 A - Front View  

Drawing n.8 B - Back View  

Drawing n.8 C -  Left View  

Drawing n.8 D - Right View  

Drawing n.9 A - A’ Cross section 

Drawing n. 9 B -B’ Cross section 

Drawing n. 10 Detail 01 

Drawing n. 11 Detail 02 

Drawing n. 12 Detail 03 

Drawing n.13 Detail 04 

Drawing n.14 Drainage Basement 

Drawing n. 15 Drainage Typical Floor 

Drawing n. 16 Water Supply Basement 

Drawing n. 17 Water Supply Typical Floor 

Drawing n. 18 Ventilation Basement 

Drawing n. 19 Ventilation Typical Floor 

Drawing n. 20 Combination 

Drawing n. 21 FS Underground Floor 

Drawing n. 22 FS First Floor 

Drawing n. 23 FS Fifth Floor 

Technical sheet - Porotherm 14 Profi Dryfix  

Technical sheet - Porotherm 30 T Profi Dryfix 
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