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Q1 Beam-column capacity

Part (a) was generally well answered. The most common mistakes were: (i) using the fully plastic
moment in the calculations, without checking whether the beam was indeed Class 1 or 2; (ii) using the
full length L=12 m in the check for lateral-torsional buckling, thus ignoring the out-of-plane restraint
at mid-span; and (iii) using the wrong y-value in calculating Cunequai. Out of the two 6 m long
segments to be checked for lateral-torsional buckling, the segment subject to the larger moments was
critical, and thus: y = 0.5 and Cunequat = 0.8.

In Part (b), a small minority of students did not check the class of the cross-section in compression
(despite the guidance in the question) and thus failed to realize it was Class 4. In the calculation of the
column slenderness, the numerator should contain A fy, while the Euler load in the denominator is
based on the gross section properties. It is also not immediately clear whether minor axis buckling (Lc
=6 m, smaller I) or major axis buckling (L.r = 12 m, but larger 1) would be critical and both needed to
be checked.

Q2 Composite floor-decking design

Part (a) was generally well answered. A common (relatively minor) mistake was to use the
characteristic concrete strength, fc, in the calculations, rather than the design strength, fcq = fo/1.5. In
the calculation of the applied moment, the self-weight of the composite beam was quite often ignored
or calculated wrongly.

The most common mistake in Part (b) was the failure to realize that N¢/Prg results in the number of
connectors over half the span.

In Part (c), very few students were able to correctly calculate the fatigue limit state moment as the
moment at quarter-span, caused only by the (unfactored) point load, placed at quarter-span. The
remainder of the question seemed much less problematic.

Q3 Buckling and compactness design

Most students realized that local buckling would become a more prominent issue in high-strength
steel beams but did not always draw the conclusion that the cross-sections would have to be more
‘stocky’ (containing less slender flanges and webs) to keep them inside Class 3.

In Part (b) the most common oversight was not checking the class of the cross-section, resulting in a
failure to realize that the S960 column was Class 4.

Q4 Bolted splice joint design

A small minority of students attempted this question. While the connection looked perhaps
intimidating due to the sheer number of bolts, the design checks were relatively straightforward.
Almost all students correctly identified the various failure modes. Identifying a realistic tear-out
mechanism in the flange plates appeared to be the most common problem.
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