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5.5 Alternate Design Strategies

{}- Dampers (viscous, hysteretic) in lateral bracing ( D)
1) Base isolation (BIZ\
: Allow upllft/rockmg (similar to base isolation) (ﬂ
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4D6 2018 Q4. Answers

a)

b)

d)

e)

Basic marks will be awarded for a description of the eight flutter derivatives as the
(dimensionless) coefficients relating lift forces and moments to the angle of attack and the
heave displacement and their first derivatives. Extra marks will be awarded for noting that
these are only defined for periodic solutions due to fluid memory effects. Descriptions of
wind tunnel testing should focus on the need for prescribed harmonic motions of deck
section models. [20%)]

Marks will be awarded for a description of how buffetting analysis — unlike earthquake
Response Spectrum Analysis - takes account of spatial decorrelations of forces. [10%]

Marks will be obtained for a through description of wind buffeting analysis. It should include
descriptions of mechanical and aerodynamic admittances. The description should contain a
statement explaining how the peak response for design of any parameter (such as a
displacement or bending moment) can be estimated as the (static) mean hourly response
plus some gust factor (typically in the range 3 to 3.5) multiple of the standard deviation of
that response. The standard deviation, in turn, is the square root of the area under the
spectral density of the response, which was obtained via the admittances from the spectral
density of the incident velocities. Finally, there should be a brief description that for large
structures, the resulting equations for spectral densities need to be mode generalised,
although this leads to some rather large integral equations for the cross-correlations of the
various mode-generalised random variables. [50%)]

Marks will be awarded for descriptions of rivulets affecting the aerodynamic cross-section of
the cables, and why this can lead to a large-amplitude crosswind galloping response
associated with the switching of boundary layer separation points from the various sharp
corners of the cross-section. [10%)

First, reflections of blast waves from the ground can lead to an almost doubling of pressures.
Further, the thermodynamics of wave reflection from a surface such as a wall or window, as
described by the Rankine-Hugoniot equations, can lead to magnification of high incident
shock pressures by factors as great as ten. [10%]



Q1

23 candidates attempted Q1. In part (a) most candidates demonstrated a good understanding of
modal superposition. Parts (b) and (c) were generally answered well but a few candidates were
thrown by the fact that the modal force associated with the second mode is zero.

Q2

16 candidates attempted Q2. Part (a) was done poorly, with only a few candidates attempting
proper sketches of response spectra. In part (b), candidates demonstrated a reasonable
understanding of the ‘irregularities’ but often failed to link these to the associated assumptions. In
part (c), natural frequencies and mode shapes were calculated well. Most understood the need to
calculate the modal participation factor but many failed to incorporate this into the calculation of
flexural stiffness.

Q3

Another popular question, with 23 attempts. Most candidates could explain the origins for strength
degradation in soils subjected to cyclic loading. The attempts to explain how the finite-element
method can be used to solve a dynamic problem in two phase media were varied. Some candidates
did an excellent job in describing the procedure for overlapping solid and fluid phases, and could
identify the semi-infinite boundary as an issue as well as suggesting methods to simulate a non-
reflecting boundary. The numerical parts of the questions were reasonably well done, with
candidates able to make reasonable estimates of horizontal and rotational stiffness offered by the
soil, and then use simple discrete models to find the natural frequency. There were a significant
number of candidates who had numerical errors in their solutions

Q4

There were more attempts than usual at this question (wind engineering and blast resistant design),
albeit still only 10 candidates. Nevertheless, the answers submitted showed a pleasingly high level of
understanding of fundamental principles and of many nuances.

JPT/MSPG/MID/FAM
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