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Asceseor's conument O\

Most candidates were able to obtain the bending moment profile along the beam under
the indicate loads and support conditions. The beam had three susceptible spans, each
tackled by determining the equivalent uniform moment applied to the ends of the same
length of span. Surprisingly, many candidates considered only two out of three spans: all
three spans had different limitations, and thus, all had to be checked. Very few solutions
verified that the shear force was not excessive (so that the appropriate datasheet formulae

could be used).
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As3es20rs conmment:

Most solutions were of a high standard of correctness and completeness. Some
candidates did not ignore lateral torsional buckling, as instructed, when considering the
performance according to the interaction equation approach, resulting in extra and

unnecessary working. Some also failed to be sufficiently accurate in reading properties
from the appropriate curves in the datasheet.
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, Assessors conamnent:

Not a popular question at all. Most solutions were partially completed, and no-one
returned a full solution attempt owing to running out of time.
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Most candidates found that the proposed floor design was inadequate, despite the
expectation of the contrary. The rest of the questlon was answered well with relatively
few problems. L AT S
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ENGINEERING TRIPOS PART IIB 2010
4D10 STRUCTURAL STEELWORK

la) Reactions Ra = 29W/64, Ra =35W/64: bending moment salient values Ma = 0,
Mb = -29WL/128, Mc = Md = 6WL/128.

1b) AB span, W =220 kN (strength), W = 194 kN (stability); BC span, W =220 kN
(strength), W = 228 kN (stability); CD span, W = 1062 kN (strength), W =266 kN
(stability). AB span therefore critical and governed by stability.

2a) Le = 20.63m, reduced plastic moment = 371 kNm, critical moment = 92kN, max
applied moment = 86.4 kNm; therefore safe by CDC method.

2b) Safe by Interaction Equation approach: margin on strength = 0.6; margin on
stability = 0.19 (relative to limit of unity).

3) Ixx = 0.346 m™4, A = 0.439 m”2 (overall cross-section).
3a) Critical buckling load of compressive flange = 1.401 MN; safe.

3b) Most heavily stressed panel safe by stability formula (margin = 0.47 relative to
unity).

3c¢) It is possible to remove central stiffener — the margin of safety increases to 0.57.

4a) Md= 890.1 kNm, applied moment — 1080 kNm, therefore proposed floor design
not safe.

4b) 116 studs, spacing 120.7 mm.

4c) deflection = 47.8 mm, which is less than span/250.

K.A.S. May 2010



