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Note: 

Column loads have been calculated
under worst case Dead + Live-Loads only
scenario without Lateral-Loads: Uplift from
any Duopitch roof negative wind-pressures 
in this case reduce the gravitational vertical 
loads on the Columns themselves. 

Base Column reactions have also been 
checked for Overturning Moments where:
Dead-Loads only on each Column combined 
with Lateral-Loads; uplift from negative wind-
pressure > vertical reactions @ the base of the 
Columns, therefore system is stable. 
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Connection note: The distribution of forces for the other unexamined connections: 

Truss to Column due to in-factory fillet welds of rectangular plates to the top sections 
of columns, plus strut and tie to Truss and Column connections will be analyzed in 
further detail; eliminating unnecessary bending moments through center-line load-path 
connections wherever possible, while conducting capacity checks for both combined 
tension and shear where applicable.
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Geotechnical Design: Main Reference [Tomlinson, M. J and John 
Woodward. Pile Design And Construction Practice. 5th ed. 2 Park Square, 
Milton Park, Abingdon, Oxon OX14 4RN: Taylor & Francis. Print.]

To be drilled by CFA method to mitigate neighborhood disruption:

Total Force = 770 kN on Column No. 2

Design for Pile length 15m and 750mm in DIA. [Cobb 331] (Terrace 
Gravels) Granular soil down to 15 meters in Lewisham, London, angle of 
repose: ø = 30° 

Tan ø = .58° Vertical Stress p = soil density • gravity • d (depth of pile)

Where: soil density = 2000kg/m^3 • 9.81(g) • 15m(depth of pile) = 

295 kN/m^2

u (water pressure) Where: Water = 1000 kg/m^3 

water density = 1000 kg/m^3 • 9.81 • 15m = 147 kN/m^2

Effective Stress = soil density - water density = 148 kN/m^2, For Total 
Pile 148 kN/m^2: the average pressure (0 pressure at the top, 148 kN/
m^2 @ the bottom = 148 kNm^2 / 2= 74 kN/m^2 

74 kN/m^2 • .58 (Tan ø) • .7 (FOS) = 30 kN/m^2

Apply to Shaft area:

n = π • d • L = 3.14 • 750mm (or .75m) • 15m = 35.34m^2

Therefore Total shaft = 30kN/m^2 • 35.34m^2 = 1060 kN

Applied FOS = 2.5; therefore 1060kN / 2.5 = 424 kN 

Shaft Resistance Satisfied [Cobb 331]

Base Capacity:

A = πd^2/4 (d = DIA @ .75m) = .4416m^2

qb = 10000 kN/m^2

Where Qb = base resistance: A • qb = 4416kN / 2.5 (FOS) = 1766 kN

Base Resistance Satisfied [Cobb 331]

Pile Caps: In Plan, projects ≥ 150mm beyond the pile face; for pile DIA. @ 

750mm: pile cap depth will be 1600mm [Cobb 335].

NOTE: fck of concrete and steel rebar sizing for both the piles and the 
pile caps will be analyzed in further detail under [BS 8110]. 


