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Q1   Dynamics of a tower block
A straightforward question about the dynamical characteristics of a tall building (which just 
happened to have a passing resemblance to the Bahrain World Trade Center on the front of the 2009 
Databook). Most attempts were reasonable and most errors were algebraic during the various 
integrations.



p' = σv'(1+2K0)/3 = 18.25(1+2(0.42))/3 = 11.2kPa

at 1.5m depth
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Q2 Liquefaction and foundation vibration
Most scored highly on the first parts, describing liquefaction and its possible remedies. On the numerical 
part, there were quite a few errors in the effective stress calculation. A common error was thinking the 
pore water had only half a meter (rather than 1.5m) of hydrostatic pressure beneath the slab. There were, 
of course, quite a few arithmetic errors when evaluating those long Wolff formulae.
For the final part, a few people actually ignored the mass and rotational inertia of the foundation, and 
considered the machine alone.







Q3 Response Spectrum Analysis

Most students could explain the difference between response spectrum analysis in 
earthquake engineering and the spectral analysis used in wind engineering. Many 
students did not read the correct PGA and PGD from the graph. Estimates of the peak 
column shear were generally reasonable. A common error was omitting the floor 
masses from the modal participation factor (which is only possible if all floor masses 
are equal, and thus cancel). Another error was to assume that both base columns carried 
the same shear. A few students managed to obtain the correct ductility factor from the 
inelastic response spectra, and many followed the method through correctly, but with 
earlier numerical errors (which were not penalised twice).





There were only a few attempts, and these were generally good. Estimating the 
frequency of the cantilever proved the greatest difficulty as no method was 
suggested: almost every student tried a different method, with the two thirds mass 
at two thirds height being perhaps the simplest reasonable approximation. 
Similarly, students needed to assume the damping for the Scruton number 
calculation: most picked 5% of critical but without any justification. The damping 
for a steel structure like this could be almost an order of magnitude smaller, but 
perhaps soil damping could push this figure up, all of which could have been 
mentioned.
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