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Introduction 
Blueprint Constructions preliminary 
Calculations outlined below. 
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1. Introduction 
 

Preliminary calculations have been undertaken, to show feasibi8lity of structural design for the 

columns, beams, and piled foundations of the steel museum structure. Please not that this is 

preliminary design and further structural calculation will be needed to interpret suitability of 

structural design for the full structure. The dead and imposed loads for the structure have been 

calculated and highlighted for the beams, columns and piled foundations in selected areas 

which are also highlighted on the structural grids. The table has been used to work out dead 

loading materials: 

 

Figure 1-1 - Unit Mass Schedule of Building materials as per BS 648 
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1.1. Ground Floor 
 

 
Figure 1-2 - Ground Floor structural grid outlining preliminary Calculations location. 

 

1.1.1. Dead Loads Applied 
 

12mm thick Hardwood sheets – 1250kg/m³ x 0.012m = 15kg/m² 
- 15kg/m² x 10 = 150N/m² = 0.15 kN/m2 

 

100mm Thick Concrete floor - 2400kg/m³ x 0.01m = 240kg/m² 
- 240kg/m² x 10 = 2400N/m² = 2.40 kN/m2 

 
Total = 2.4Kn/m² + 0.15Kn/m² = 2.55KN/m² 
 
Increase dead load by 20% to account for weight of steel - Total Dead Load = 2.55 x 1.2 = 
3.06 kN/m2 
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1.1.2. Imposed Loads Applied 
 

An imposed load of 3Kn/m² can be assumed as per BS 6399 PART 1: 1984.  
 
Dead and imposed loads added together to make total service load. 
 
Total service load = 3Kn/m² + 3.06Kn/m² = 6.06Kn/m² 
 

1.1.3. Beam Bending Moment & Shear Diagram 
 

Dimensions for the chosen grid are as follows: 

 
Figure 1-3 - Close up of Grid Location and Dimensions 

 

Factored (ultimate) loads = 1.35 x dead + 1.5 x imposed = 1.35 x 3 + 1.5 x 3.06 = 8.64 kN/m2 

Load carried by the selected beam (assuming uniformly distributed load): 

w = (0.5 x 5.3 + 0.5 x 4) x 8.64 = 26.4 kN/m 
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Another Figure shows the results along with the Shear force diagram and Bending moment 

diagram, the calculations then follow this:  

 

 

 

Figure 1-4 - Reactions, Bending moment & Shear force Diagrams. 
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Reaction forces  

RA = RB 

= w x L / 2 = 26.4 x 5 /2 = 66 kN 

         

Shear Force 
Max Shear Force = wL/2 

         = w x L / 2 = 26.4 x 5 /2 = 66 kN 

 

Bending Moment 

Max moment at mid span: 
Mmax = w x L2 / 8 = 26.4 x 52 / 8 = 82 .5 kN.m 
 
Strength Classification 
Flange thickness = 9.7mm, Steel grade S275. Therefore y = 275N/mm² 
 
Section Selection 
 As per Blue books buckling resistance moment with S275 Steel it is proposed a 356 x 171 x 
45 UB is used as the buckling resistance moment is 112kN/m 
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1.2. First Floor 
 

 
Figure 1-5 - First Floor structural grid outlining preliminary Calculations location. 

 
 

1.2.1. Dead Loads Applied 
 

12mm thick Hardwood sheets – 1250kg/m³ x 0.012m = 15kg/m² 
- 15kg/m² x 10 = 150N/m² = 0.15 kN/m2 

 

100mm Thick Concrete floor - 2400kg/m³ x 0.01m = 240kg/m² 
- 240kg/m² x 10 = 2400N/m² = 2.40 kN/m2 

 
Total = 2.4Kn/m² + 0.15Kn/m² = 2.55KN/m² 
 
Increase dead load by 20% to account for weight of steel - Total Dead Load = 2.55 x 1.2 = 
3.06 kN/m2 
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1.2.2. Imposed Loads Applied 
 

An imposed load of 3Kn/m² can be assumed as per BS 6399 PART 1: 1984.  
 
Dead and imposed loads added together to make total service load. 
 
Total service load = 3Kn/m² + 3.06Kn/m² = 6.06Kn/m² 
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1.2.3. Beam Bending Moment & Shear Diagram 
 

Dimensions for the chosen grid are as follows: 

 

Figure 1-6 - Close up of Grid Location and Dimensions 

 

Factored (ultimate) loads = 1.35 x dead + 1.5 x imposed = 1.35 x 3 + 1.5 x 3.06 = 8.64 kN/m2 

Load carried by the selected beam (assuming uniformly distributed load): 

w = (0.5 x 5.3 + 0.5 x 4) x 8.64 = 26.4 kN/m 

 

Another Figure shows the results along with the Shear force diagram and Bending moment 

diagram, the calculations then follow this:  
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Figure 1-7 - Reactions, Bending moment & Shear force Diagrams. 
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Reaction forces  

RA = RB 

= w x L / 2 = 26.4 x 5 /2 = 66 kN 

         

Shear Force 
Max Shear Force = wL/2 

         = w x L / 2 = 26.4 x 5 /2 = 66 kN 

 

Bending Moment 

Max moment at mid span: 
Mmax = w x L2 / 8 = 26.4 x 52 / 8 = 82 .5 kN.m 
 
Strength Classification 
Flange thickness = 9.7mm, Steel grade S275. Therefore y = 275N/mm² 
 
Section Selection 
 As per Blue books buckling resistance moment with S275 Steel it is proposed a 356 x 171 x 
45 UB is used as the buckling resistance moment is 112kN/m 
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1.3. Second Floor 
 

 
Figure 1-8 - Second Floor structural grid outlining preliminary Calculations location. 

 

1.3.1. Dead Loads Applied 
 

12mm thick Hardwood sheets – 1250kg/m³ x 0.012m = 15kg/m² 
- 15kg/m² x 10 = 150N/m² = 0.15 kN/m2 

 

100mm Thick Concrete floor - 2400kg/m³ x 0.01m = 240kg/m² 
- 240kg/m² x 10 = 2400N/m² = 2.40 kN/m2 

 
Total = 2.4Kn/m² + 0.15Kn/m² = 2.55KN/m² 
 
Increase dead load by 20% to account for weight of steel - Total Dead Load = 2.55 x 1.2 = 
3.06 kN/m2 
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1.3.2. Imposed Loads Applied 
 

An imposed load of 3Kn/m² can be assumed as per BS 6399 PART 1: 1984.  
 
Dead and imposed loads added together to make total service load. 
 
Total service load = 3Kn/m² + 3.06Kn/m² = 6.06Kn/m² 
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1.3.3. Beam Bending Moment & Shear Diagram 
 

Dimensions for the chosen grid are as follows: 

 

Figure 1-9 - Close up of Grid Location and Dimensions 

 

Factored (ultimate) loads = 1.35 x dead + 1.5 x imposed = 1.35 x 3 + 1.5 x 3.06 = 8.64 kN/m2 

Load carried by the selected beam (assuming uniformly distributed load): 

w = (0.5 x 5.3 + 0.5 x 4) x 8.64 = 26.4 kN/m 

 

Another Figure shows the results along with the Shear force diagram and Bending moment 

diagram, the calculations then follow this:  
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Figure 1-10 - Reactions, Bending moment & Shear force Diagrams. 
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Reaction forces  

RA = RB 

= w x L / 2 = 26.4 x 5 /2 = 66 kN 

         

Shear Force 
Max Shear Force = wL/2 

         = w x L / 2 = 26.4 x 5 /2 = 66 kN 

 

Bending Moment 

Max moment at mid span: 
Mmax = w x L2 / 8 = 26.4 x 52 / 8 = 82 .5 kN.m 
 
Strength Classification 
Flange thickness = 9.7mm, Steel grade S275. Therefore y = 275N/mm² 
 
Section Selection 
 As per Blue books buckling resistance moment with S275 Steel it is proposed a 356 x 171 x 
45 UB is used as the buckling resistance moment is 112kN/m 
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1.4. Imposed Load Through Column & Piles 
 

An elevation view of the structure showing dimensions through the column: 

 
Figure 1-11 - 3D Elevation view of structure showing Column Dimensions 

 
 
 
 

3 No. Structural Columns at 3.8m each totalling to the full height of 11.4m. 
 
3 No. reactions of 66kN at each floor height = 66kN x 3 = 198kN 
 
Following this from the ground report of the site looking at Table 3 below: 

 
 
We can assume 1 Pile will be needed per column at 10m in length and 300mm in diameter. 


