Foundation Substantiation

The foundations chosen were piles based on the ground strata and its characteristics as provided in the ground investigation section. The piles for the Theatr Triawd were designed based on assumed loadings of the building and preliminary pile designs of the reference site (shown in Figure 1). 
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Figure 1 Image Showing the Preliminary Pile Designs for the Reference Site (Quantum Geotechnical Ltd).
The Pile Design for Theatr Triawd:
Based on BS 399-1:
The imposed loading for a public building: 3 KN/m2
The dead load of Theatre Triawd (steel, corrugated roofing sheets & own weight of truss): 0.5 KN/m2

The calculations for the loading on one column:
(live weight  + dead weight) x (full panel area) x (number of stories)
(3.5) x (8 x 8) x 3 = 672 KN of loading on one column 

Based on Figure 1, the possible pile designs are:
3x 300 (diameter), 10m (length) 
2x 300mm (diameter) 12m (length)

The pile design used is 3x 300 (diameter), 10m (length) 





Structural Analysis

The beams were designed by limit state design as per BS EN ((12811-1). The safety factors are:
Imposed Load Safety Factor: 1.6 KN/m2
Dead Load Safety Factor: 1.4 KN/m2

((dead load x safety factor) + (imposed load x safety factor)) x (length of beam)
((3 x 1.6) + (0.5 x 1.4)) x (4) = 26.8 KN/m
Max shear: ,  Max bending moment 

The shear and bending moment calculations are shown in Figure 2 below. 
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Figure 2 Image Showing Shear and Bending Moment Diagram. 

The beam design (assume the beam is fully restrained). 
The plastic section modulus calculations based on a steel section S275:
 = 194.9 cm3 , allow for a 20% increase

The beam section used is 203 x 133 x 25

The column design,  the column height is 4m. 
The force acting on a column is:
(max shear) x (beam height) x (number of stories) 
(53.6) x (4) x (3) = 64.3 KN 

The column section used is 203 x 203 x 60 
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