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Typhoon Monte-Carlo Simulation

= Modeling of typhoon
= Pressure field parameters
= Central pressure depth
= Radius of maximum wind
Path, moving speed and A
direction

= Number of annual occurrence
= Wind field parameters
= Roughness length
« Effect of topography
= Key points
» Realizability of pressure
field model an
combination of
parameters
= Accuracy of wind field
model

Directional method
and non-directional method

Hybrid method of simulation and statistical
model for mixed wind climate regions

= The probability of wind load F (W) is evaluated by the following

= Assuming the design procedure as,
= i) Evaluating directional wind load effect for each wind direction
using directional design wind speed and aerodynamic properties
= i1) Adopting the maximum of them as the design value
= *) This procedure is the same as the conventional (non-directional)
one except for the design wind speed.
= Under this design procedure,

= At least one ERP for any direction is sufficient to set the design
wind load. The minimum ERP for all directions is enough.
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B @ Directional method @ Non-directional method procedure.
f— B )_EE 1 . Assuming the annual maximum wind speed probability in each wind
H e - o direction jas £{¢), and wind lead W=a(u) at wind speed ¢, the
/JN » oo * annual maximum wind load probability in each direction is
1 ! expressed as
oy i , Fy(7) = F, (o, (7))
? G [5] i . H ‘e perscd wind loud @ L (2)
7 W T ¥ where @;* is the inverse function of .
retum pers wind load 3, In the mixed climate, Y
: load effects| F, (W)= H H{rF () o (W)} @)
E . exweme value r"‘l\, where prefixes 7 and 5 denote typhoon winds and non-typhoon
chitribubian w‘nds reSpe(thEl\f
e
teturn period 13 14
Relation between the minimum ERP
and the design wind load effects Conclusion

= Typhoon Monte-Carlo simulation technique was
introduced briefly. There were two keys to
success the simulation. They were pressure
field realizability and wind field accuracy.

= Some pressure field model were introduced.
= Improve model with POD method was proposed.

= Some wind field model was introduced.

= Importance of absolute vorticity which affects to the
gradient height was noted.

= Improve technique with database was proposed.
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Conclusion (continued)

= Considering the wind climate in Japan,

= directional wind speeds were evaluated using a
modified simulation method for typhoon winds and a
statistical method for non-typhoon winds.

= Then, for setting the directional design wind speeds,
the equivalent wind speed and its return period,
called equivalent return period (ERP) here, were
identified in every direction that gave the same wind
load as that for the design using wind directionality.

Conclusion (continued)

= Assuming the general procedure of adopting the
maximum wind load calculated for respective wind
directions, directional design wind speed was evaluated
using the minimum ERP.

» It was shown that the effect of shapes of structures,
orientations, and structural coordinates was small for the
wind speeds.

» The setting of directional design wind speeds according to
the minimum ERP has many desirable features.
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