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Q1. Examiner's Comment:
 
This was a popular question that first asked candidates to describe the vertical and horizontal load paths in the multi-storey steel frame building provided in the exam script. Most candidates were able to describe the complete load paths for vertical and horizontal loads and some provided good quality sketches to illustrate their answers. A few candidates lost marks as they failed to note (or sketch) the importance of the braced core in transferring the horizontal loads to ground level.
 
The second and third part of the question asked students to calculate suitable sizes for typical floor beams and a core column at ground floor level, respectively. Most candidates followed the correct procedure in these calculations, but there were several minor calculation errors along the way. Most candidates failed to realise that there were four different loading / span cases for the floor beams and some incorrectly assumed that the floor slabs were two-way spanning rather than one-way spanning, as specified in the question and shown in the diagram. Many understood that the beams were restrained against lateral torsional buckling. The column design was well executed, although several candidates had to truncate their calculation for lack of time. 
 
Unsurprisingly students that followed a neat and methodological layout incurred the least errors and gained the most marks. Complete and correct solutions were few and far between, but there was a very good generic grasp of what to do.
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Q2. Examiner's Comment:
 
This was another popular question and involved the derivation of steel reinforcement
equations for doubly reinforced concrete beam followed by the design of reinforced
concrete beam subjected to a uniformly distributed load.
 
Nearly all candidates were able to derive the expressions for steel reinforcement
required in part (a) by correctly using equilibrium of movements and equilibrium of
longitudinal forces.
Most candidates were able to determine the salient values for the shear forces and the
bending moments in part b(i), but there were a few relatively minor errors in plotting
the respective shear force and bending moment diagrams.
The largest number of errors was in determining whether the reinforced concrete
beam required compression steel in part b(ii). These errors seemed to stem either from
errors in calculation the effective depth, largely by ignoring the diameter of the
stirrups or by incorrectly selecting the cross section at maximum hogging moment
(between A and B) rather than the more critical section at support B. The calculations
for the determining the longitudinal and shear reinforcement that followed were
however generally correct. The sketches for the reinforcement layout required in part
b(iii) were good, but only a small number of candidates attempted them.
In general there appeared to be a very good grasp of the general principles, but it
appeared that the candidates lacked the practise / exam technique that would have
enabled them to complete the question more speedily.
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Q3. Examiner's Comment:
 
This was not a popular question. The candidates were first asked to describe the limit state approach and why the material safety factor for steel and glass differ. The candidates that attempted the question answered this in clear and comprehensive manner. Most candidates were also able to calculate some of the glass strengths required in part b(i). Most marks were lost part b(ii), as most candidates were unable to simplify the staircase into a secondary simply supported beam (the thread) and a primary simply (the stringer) for the purposes of structural analysis. Some candidates identified ways of improving their calculation (part b(iii) and showed a very good understanding of what other design checks would be required in part b(iv).
With the exception of a couple of very good attempts (that in fact showed that this was a relatively simple question), most of the attempts were rushed and incomplete giving the impression that this was a question of last resort for several of those that attempted it.
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Q4. Examiner's Comment:

The question asked candidates to consider a solid timber beam and a timber-steel composite (flitch) beam. There were a surprisingly large number of errors in calculating the bending stiffness of the composite beam required in part a. There were also several laborious calculations to determine whether the steel would yield before the  timber  failed  (part  b). This  could  be  easily  determined  by  considering compatibility  of  strains.  Reassuringly  there  was  very  good  understanding  of  underlying principles of lateral torsional buckling (part c) and whether the flitch beam would be effective in preventing this.
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