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@53 [Hiroshi Katsuchi  (Yokohama National University) |

Please explain more clearly what kind of cases can neglect the
interaction effect. For example, is it possible to explain by a
non-dimensional number of the spar distance and diameter?

@[’ : The interaction effect is closely related to the diameter of
spars and the distance among spars. When the rate of D/L, which D
is the diameter of a spar and L is the wave length, is less than 0.2 for
a single spar, the interaction effect can be neglected. But, it can not
clearly be prescribed for other cases. | think it is important to
examine about the wave force for changing the diameter and the
distance when the spars are more than two. Fig 1 shows the relation
between the dimensionless wave force and the distance among four
spars. The diameter of spars is 10m and the solid line presents the
case of Morison wave force. The difference between the interaction
wave force and Morison wave force is gradually decreased as the
distance is increased. If the distance is more than 120m, the
interaction effect can be neglected in this case. Fig 2 shows the
relation between the dimensionless wave force and the diameter of
spars for four spars. The distance among spars is 80m and the
abscissa denotes the wave number. The difference between the
interaction wave force and Morison wave force is also gradually
decreased as the diameter is decreased. If the diameter is less than
5m, it is suggested the interaction effect can be neglected because
the interaction wave force is generally similar to the Morison wave
force.
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Fig 1. Wave force according to the distance.
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Fig 2. Wave force according to the diameter.
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@51 [Fumiaki Nagao (Tokushima University) |

Which is larger Cp value ina =5 or 15 degree case? In addition,
please explain more clearly the bistable flow.

@125 : For the first question, as shown in Fig. 7(b) in our paper, the
value of the mean Cp, of the downstream cylinder increased as the
incidence angle increased: the value of the mean Cp of the
downstream cylinder at the incidence angle of 15 deg was lager than
that at 5 deg. In contrast, that of the upstream cylinder decreased
gradually as the incidence angle increased. Fig. 7(b) also shows that
the mean Cp, values of our simulation are in good agreement with
the experimental results in Re = 32,000 obtained by Summner et al.
(2005). For the second question, the bistable flow represents the
alternate appearance of two flow-phases when the incidence angle is
of 10 deg, in which the value of the mean C_ of the downstream
cylinder has time dependency. In the experimental investigation by
Sakamoto et al. (2004), the mode-1 of the bistable flow represented
the flow pattern for the mean C, becoming strong in negative, and
the mode-2 was for the weak C_-magnitude. The same terminology
for these patterns was used in our study.



@i [Hiroshi Katsuchi (Yokohama National University) |

Regarding the bistable flow, which is more stable, model 1 or
model 2? In addition, do those two models appear alternately or
randomly?

@[o1% : Because there are only two modes, each mode appears
alternatively. A difference between our simulation result and the
experimental one by Sakamoto et al. (2004) is the time duration of
each mode. The time durations of the two modes were not found to
be unity in our simulation, while the experimental data by Sakamoto
et al. indicated that each modes had specific time-durations. In our
simulation, because the time duration of the mode-2 was longer than
that of the mode-1 mostly, the mode-2 can be more stable than the
mode-1. However, in the experimental result by Sakamoto et al., the
period of duration in the mode-1 was longer than that in the mode-2.
Although the reason for this inconsistency was not identified, a
possible cause is the difference in the cylinder length, i.e., the
cylinder span-wise length of the computational space in our
simulation was not long enough for the three-dimensional flow to
have developed. Trials with computational spaces having longer
span-wise length need to be carried out.
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&:i% [Fumiaki Nagao (Tokushima University) |

Why do you have similar responses for largely different
approximation results of flutter derivatives?

@ [F]% . Although the errors of flutter derivatives between
approximation data and tabular data look have largely different
values, all total errors are very small (as shown in below figure). For
all cases, the maximum values of approximation error are
approximate 0.0504 for Theodorsen theory (2 lag terms) and 0.0139
for Akashi Kaikyo Bridge (modified section, o, = -3degree, 2 lag
terms). Maybe these errors are too small and not enough to cause the
big difference of structure’ s response at analyzed cases. That’ s
reason why the obtained results of structure’ s response are almost
the same in this study.
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&5 [Takuya Murakami  (JFE R&D Corporation) |

Is it possible to apply the rational function
approximation method for any other cross sections? There
may be an inadequate approximation for a complex cross

section unlike an airfoil. What do you think of this?

@[a1’Z : Of course this method can be applied for any other cross
section. In my opinion, if we want to obtain the more accurate
results for very complex section, we have to use more number of lag
terms to approximate the flutter derivatives. The more lag terms
were used, the smaller error was obtained (as show in my study).
However, in most of case, 4 lag terms is enough to obtain a
reasonable result for both flutter derivatives and structure’ s
response.
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@i [Hiroshi Katsuchi  (Yokohama National University) ]

You tried many cases of fairing angles. How did you select the
fairing angle?

@515 : The angle formed by the vertical surface of the box girder
and the line connecting from a lower leading edge of the end
stringer to the bottom corner of the box girder was 44 degrees as
shown in Figure 2. Therefore, one of the angles of elevation of lower
surface was chosen as 44 degrees. Some variations of the fairing
angle were selected based on this value.
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