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Q1 Sustainability

This question was answered very well in general — students were able to provide excellent
summaries of embodied carbon in the context of concrete structures and their whole life
performance in (a). In (b) most students correctly undertook calculations for both carbonation
and chloride ingress, marks were lost by those who only addressed one mode of deterioration.
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Q2  Shear design

Part (a) was answered well, with most students able to plot graphs of stress versus strain.
Some students did not include comments or graphs on volumetric strain, and some missed the
opportunity to explain the relationship between strength and Young’s modulus. Part (b)(i)
was generally well answered, some students over complicated their working. Most were able
to show that the proposed arrangement of steel was sufficient to carry the shear force. In
(b)(i1) at least one iteration of the design was required, and this was generally done
adequately. In (b)(iii) many students did not appreciate the importance of the additional
tensile force and how this can lead to additional longitudinal reinforcement.
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Q3 Prestressed beam

This question was the least well answered of the paper. In (a) the application of data book
cases tripped up a number of candidates. Part (b) was poorly answered, with many students
getting into lost in the geometry of the beam, or not realising that the answer from (a) was
helpful in answering (b)(ii). Part (c) was also not well answered, with only a few students
correctly applying a linear transformation as requested by the question. Most students were
able to provide a sensible comment in (c)(ii) about creep but only a few identified that
restraint between the two elements would be important.
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