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Examiner's comments to be attached to the crib.

A disappointing paper with raw marks in all questions <50%. The candidates were clearly
under time pressure but this does not explain the lack of logical thought in the bits they did
do.

Qu 1. Steel design for a grandstand

The main problem here was that most of the candidates only checked for one of the three
conditions (strength, stiffness and buckling), although the first two were specifically asked
for and they were given a strong hint about the need to think about the buckling. Quite a
large number could not determine the load in the column at the base, either leaving out the
wind load, or leaving out the snow load, or simply being unable to apply equilibrium
properly. The last part, where they were asked (implicitly) to find an alternative load path for
the wind load was very poorly done - very few seemed able to think in three dimensions.

Qu 2. Steel Portal Frame

The most popular question. The methods adopted by the candidates were largely correct, but
there were several errors and omissions in the calculations. The first part asked the candidates
to estimate the size of the rafter by assuming a fixed-ended condition. Most candidates
successfully derived (or recalled) that for a fixed ended beam subjected to UDL, M,= wi*/16,
but several candidates used the full span between the columns rather than the clear span
between the haunches. Part b of the question asked the candidates to derive the plastic
moment at the plastic hinges of a portal frame. Most students set this up correctly by equating
the external work done to the work dissipated in the hinges, but several candidates failed to
notice that the total rotation in the hinge closest to the haunch was (6, + 6) rather than 6.
The free body diagrams required to solve Part ¢ of the question were generally correct, but
the most common error was an inconsistent sign convention leading to an incorrect direction
of the bending moment at the apex haunch. Despite these errors, most candidates were able to
sketch a sensible bending moment diagram. The final part of the question asked the
candidates to consider the design of the column-rafter haunch. There were ‘easy’ marks to be
gained in this final part, but few candidates attempted it. Those that did secured most of the
marks allocated to this part.

Qu 3. Composite Glass/Steel beam

Very disappointing question. It could easily have been set to the 1A students as a revision
exercise, since it is essentially the application of 1A principles to a new material, but it is
almost as though they had put that knowledge away, never to be used again. They were
unable to distinguish between loads per unit length and loads per unit area, and a significant
number tried to use the density of the steel and the glass to transform the section when
determining the second moment of area, rather than Young's modulus. Some simply ignored
the distinction between two materials. Even if they got it right, they seemed incapable of
sketching the expected stress distribution over the section. The crib expected them to take
account of transverse bending of the flange when determining the stresses over the support



but no one attempted that and it wasn't penalised given the overall difficulty. Two candidates
included it in their answers to part (¢) - "what else would you check?" Very few of them
made any serious attempt at calculating the deflections.

Qu 4. Moment curvature relationship of a reinforced concrete beam

Quite a few candidates did not appear to know what a moment-curvature relationship was,
and several did not distinguish between the uncracked and cracked behaviour. The biggest
problem was that almost nobody used axial equilibrium in the beam for determining where
the neutral axis was located, which was essential for determining the cracked-elastic and
ultimate load stress states, and wrote various degrees of nonsense depending on where they
thought the neutral axis might be. Several used the design equations to determine the
ultimate moment capacity, for which they were given some credit. The overall impression
from this question was that they were trying to remember "the formula for ..." rather than
applying fundamental principles.

C J Burgoyne
May 2013.





