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ENGINEERING TRIPOS PART IIB 2012
4D8 PRESTRESSED CONCRETE
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BOMINRSS CONAENY:

Q1. Secondary Moments. Simplified version of Hammersmith Bridge Repair. Intended to be
straightforward but required thinking. With constant eccentricity the integrals did not need
Simpson’s rule, and the symmetry meant that there should have been no need to solve simultaneous
annatinne  The leact nannlar auestion and onlv two got close to the right answer.
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SoNNS'S COMWASTY:

Q2. Derivation of Critical Span. This was not a concept that had been covered in lectures, but the
outline of the derivation was given and it was relatively straightforward for those candidates who
understood the basic principles. The major error was to waste a huge amount of time writing down
all the equations that governed the Magnel diagram, when all that was needed was a simple sketch
and the recognition that it was the two tension limits that governed the limiting eccentricity. There
were several completely correct solutions and several others that suffered from minor slips. As
intended, it clearly separated those that understood the material from those who could merely put
numbers into equations. Rather surprisingly, it was by far the more popular of the longer questions.
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3. {\:aa;:mum bending moment due to uniformly distributed dead
b. .
0.25 5 :
1 - M =n.d.1.-span=50-252=3
T 1 3 3 906 kNm
1.30 0.20 . . . .
Maximum bending moment due to moving load (load at mid-
R span)
.1-span _ 500-25
ool M, =B =

| b, | 2 2 = 3125 kNm

(a.i) Both the prestressing force P and its eccentricity e are constant, hence the section modulus has
"to be based on the overall moment range

X/
Ac 20-10°

(a.ii) The eccenmicity is not constant, hence the section modulus is based on the maximum moment
' range at a section

) s M, _ 3125

o = 3010° =0.156 m®

(b) We choose by and b, such that the top and bottom flanges have equal cross-sectional area A

and, for simpliciry, we neglect the web contribution to the second moment of area. The distance
between the centroids of the top and bottom flanges is

9;?-.»1.304-9%‘9*1.625 m

We calculate the cross-sectional areas of the flanges from A = ———Z—-—= 2-3122- =0.217 m?, hence:

L625 1625
0.21

~

,b1=

=0.86 m, say 0.90 m

(=]

b, =-(;_.2£6- =0.54 m, say 0.55 m ZOZ

~3

For these values of by and by, the section properties are

®A=0.705m’, Z, =0.372 m*, Z,=0.319 m®

Simplifications have been made when calculating these properties, for example it has been assumed
that the cenrroid is in the middle of the web.
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EXOINN NQrS COMAWARNY:

Q3. Section design. Tested the most basic assumptions of prestressed design. Very few picked up
the important distinction that with the eccentricity fixed the same section has to work both at
midspan and at the supports. Several had not picked up on the section modulus as the moment range
divided by stress range.
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Bouniners Comanaeny:
Intended to be a straightforward question that all but the

Q4. Ultimate Moment Calculation.
weakest candidates could do. A surprising number of candidates did not allow for the correct lever

arm when taking moments.
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GO’ 'S conaneny:

Q5. Creep. The least popular of the short questions. The chatty points were both done reasonably
well, but there was lack of clarity in the approaches to the calculation. Many candidates wrote down

some of the principles (equilibrium, equality of strain changes), but few carried it through to a logical
conclusion.
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