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 Structural analysis 
 

 

Load-bearing structures 

1. Inner leaf – Dimensioning  

3 story building 

Wall height – 3100 mm 

 

Tributary area calculation: 
 Span of slab= appx. 7,5m2  (half 3,75m2)   
3 storeys= 3 x 3,75=11,25m2 
 Number of walls stacked: 2 x 3,1 = 6,2m2 
 Total: 11,25 + 6,2 = 17,45 m2 

 

  

Min. wall thickness 150 mm. 
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2. Deck element – Dimensioning 

 

    Self-weight of deck and on slab : 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Thickness of deck element – 220 mm  
3,05 
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Overlap over load-bearing wall: 95 mm ( min. 75 + 20 mm for tolerance ) 

Side: 35 mm  

 

3. Foundation  

Links min 10 mm placed every 300-400 mm 

Perimeter reinforcement min. 12mm  

Vertical links 8mm  

Partition walls – 200 mm (min 180 mm) 
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Foundation Calculation 

To be able to figure out what the right size of the foundation can be. We must calculate if the 

foundation can withhold the weight that is on top of the foundation. To be able to calculate 

this, we must look at the geotechnical report that is provided to us. We were provided 

multiple results from our plot, but to be safe we chose the results that show area that can 

carry the load the least, which is result number 8. Calculations will be attached below: 
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Reinforcement  

We would need 12 mm diameter of main reinforcement and 8 mm diameter of stirrups. The 

minimal steel area is 700 mm2. We would need 6 main reinforcements and stirrups will be 

placed every 1000 mm. Calculations will be attached below: 
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4. Basement external wall 

Basement external wall made of in-situ casted concrete with external XPS insulation: 

 - The dimensions of the basement wall under an external wall are 500 mm + 180 mm 

insulation 

 

- The dimensions of the basement wall under an internal load-bearing wall is 250 mm + 180 

mm insulation  

 

 

 

 

5. Soil Pressure Calculation 

The soil pressure on our basement wall is 28 KN/m according to our calculations. 

The soil/sand density used is 20 KN/m3  

The height of our basement wall is 2,8 m 

 

To find the soil pressure coefficient we used 30 degrees 

for the back fill type and the OCR as 1 due to it being a 

new building. 

Total Momentum 

To determine the minimum thickness of our basement wall 

and the maximum height, we must calculate the total 

momentum of the basement wall. 

To find the total momentum we must first find the maximum momentum with 

uniformly distributed load and triangular load on the basement wall. We used the 

equations below to find these. 
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We first found the uniformly distributed load on the wall and what we ended up with is 2,40 

KN/m. After finding this we calculated the triangular load on the wall. What we ended up with 

is 19,11 KN/m. To find the total we must add the two values together and in total we got 

21,51 KN/m.  
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Basement Wall dimensions 

We use these numbers to find the minimum thickness and maximum height of our basement 

walls. We take the value we got from the load scheme, which is 166,42 KN/m and the value 

from the soil pressure, which is 16,04 KN/m, and see where it intersects in the table below. 

This table is from Betongelementforegningen bind 2. As 

seen on the table, it intersects where the line meets the 

curved line. The value associated with this curve is: 

Thickness = min.180 mm 

Height = max. 3200 mm 

The load bearing structure of our basement walls have a 

thickness of 500 mm and height of 2800 mm as seen in our 

basement wall analysis. 

 

Though we can go lower in thickness, we must have at least 500 mm thickness due to our 

external wall above the terrain having a thickness of 509 mm. 

 

 

 


