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Near-Source Ground Motion Data Base swissnuclear
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Lack of data: R < 7-10km, Mw > 7
Need to fill this lack of data!!
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-With exception of high seismicity zones, the reality
IS that we do not have so much data

-Even in high seismicity zones, data near the source
and for earthquakes M>~7 are sparse

-We put emphasis near the source where ground
motions are dominated by the source effects.
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What if the NPP is here?

Do we have enough data
to predict it?
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Or here?
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Faults are geometrically complex at all scales
We need to understand ground motion
produced by them
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-Empirical models (GMPESs) are insufficient for the
prediction of near-source ground motion for use In
seismic hazard and risk assessment. That is because
these GMPE are based solely on recorded data which
are sparse in the near field.

- Then Hazard and risk assessment need to relay in
numerical modeling to adequately assess the Hazard in
the zone of interest.

-For meaningful prediction in areas where there is no
data (near source, Mw > 7 and low seismicity zones),
simulations have to be based on well defined physics.
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-The physics of wave propagation are now well
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The physics of stress and friction at fault interface are also
well understood

The earthgquake rupture can be described as a twstep process: (1) formation
of crack and (2) propagation or growth of the crack. The crack tip serves as a
stress concentrator due to driving force; if the stress at the crack tip exceeds

some critical value, then the crack grows unstably accompanied by a sudden
slip and stress drops.
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Problem statement

Volume domain of interest
(a piece of the earth)

—

Fault
(a discontinuity in the earth)
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Problem statement
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Earthquake simulation!! swissnuclear

Mathematical modeElastodynamicoupled to frictional
sliding (Highly non-linear problem)

t .= frictional strength; @ :f( S ., ¥,
Friction constitutive equation
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Developments of Physics-based earthquake models
Contribute to substantial advances in our understanding of different

aspects related to earthguake mechanism and near-source ground

motion.
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Super-shear rupture: Velocity pulses transmit large amplitude motion.
Because Shear Mach waves are emanated from the rupture front
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-Planar wavefronts
emanate from the leading
and trailing edges of the
slip zone.

- The shear field carries an
exact history of the slip
velocity that appears in
both the FP and FN
velocity components

(Dunham and Archuleta (2005)
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Some phenomena identified by dynamic models Swissnuclear

Local Super-shear rupture area: Increase with earthquake size
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