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What is directionality?
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Rupture directivity effects increase -
polarization of ground motion

Plan view of geographical region
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How does fling step influence ground oS
motion directionality?
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Sparsity of ground motion observations in the

near-fault region
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Physics-based M7 strike-slip rupture
simulations on the Hayward fault
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Physics-based M7 strike-slip rupture
simulations on the Hayward fault
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Near-fault simulated ground motions exhibit

strong polarization

A

3.24

1 3.00

-:
e}
RotD100 (g)

0.50

10.20

SASIP (T1.0s) [g]

25

Near fault Far field
Station: /S_32_18 Station: /S_32_05
| o | o0 (.2

. 0.90 g, ro 20 0.2} .
135 063 gg45 — 135
0AT T o
0° - 5 0 [180° 0° -
A
P
9225° 315° < ol 225° 315°
270° N 270°
1 0 1 0.2 0 0.2
SAgy (T1.0 5) [g] SAgy (T1.0 5) [g]
—S, Trace

— S, Envelope

- RotD100




Using simulated ground motions to -
understand the variation of directionality
features

* Do the simulated and real ground motions have similar
directionality features?

 How does ground motion polarization vary across
distances and vibration periods?

 What is the influence of fault rupture characteristics on the
directionality features?



Comparing groups of near-fault simulated and real
ground motions with S|m|Iar statlstlcal propertles
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RotD100 intensities of simulated and real

ground motions are similar

Normalized RotD100
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Normalized RotD100

RotD100 intensities of simulated and real
ground motions are similar yo S
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How does the orientation of maximum oS
intensity vary across distances and
vibration periods?
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Simulated and real ground motions may be
strongly polarized near the fault
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Ground motion polarization near &5
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Variability of the RotD100 orientation across
different rupture realizations -
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How does ground motion
polarization affect seismic
demands on structures?
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Structural analysis of buildings across the San -
Francisco Bay Area
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Polarization of seismic demands on structures -
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Ongoing work
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How does the direction of
the maximum structural
demands vary spatially
across the region?

Does the orientation of
maximum structural
demand (EDP,,,,)
significantly deviate from
the RotD100 orientation?

How do directionality trends
vary for structures with
different dynamic
characteristics?
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Thank you!
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