Structure of SPIN

* WP1 - New observational methods &
techniques (4 ESR)

* WP2 - New physical models for the restless
Earth (3 ESR)

* WP3 - Integration & Optimization (4 ESR)

* WP4 - Applications to monitoring natural
hazards (4 ESR)




Observations of a restless Earth



Dynamic softening and recovery

In a granite beam
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Dynamic softening and recovery

In Buildings
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Dynamic softening and recovery
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Triggering natural hazards
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Triggering natural hazards

Increase of landslide rates
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Triggering natural hazards

Landslide rate and dv/v decay times

(b) Hypothesis testing:

1) Shallow dV/V and landslide susceptibility should have similar
post-seismic relaxation. Supported by this study
2) Magnitude of coseismic changes in dV/V and landslide _

257 susceptibility should be correlated. To be tested in future studies.
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Triggering natural hazards
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Relative velocity change, av/v (%)

Sensitivity of nonlinear response

Salton Sea

‘III\II\III\|\I\III\IIIII\EMCIIIII\I\I\\II\II\I|IIIII\BSI\|\\IIII\II\\|

|

l@0.50 to 2.0 Hz

) : |®0.75 to 3.0 Hz

il o ] ©1.0 to 4.0 Hz

_ i [0-”’ 1 ©1.5 to 6.0 Hz
‘III\II\III\l\I\II\IIII‘\I\IIIIIII\‘\I\\II\II\I|IIIII\IIIII\|HII'2-01°B-DHZ
2008 2009 2010 2011 2012 2013 !

Takaaki Taira et
al. (2018)

Relative velocity change, av/v (%)

Peak ground velocity (cm/s)

01 2 3 456 7 8 9
080ttty
~0.25 ’,(%EMC
-0.20 g a
~0.15 1 . s
~0.10 1 s -
-0.05 a
0.00 +-DEC (.)T‘ ————

00 01 02 03 04 05 06

Peak dynamic stress (MPa)



Models for a restless/dynamic Earth
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New physical models for a restless
Earth (WP2)

Objectives:

* empirical and physical description of time
variable material properties

* connect different observations of time variable
properties to their common physical origin

* time dependent assessment of natural hazards
related to material failure



WP?2 structure

* 2.1 Unlocking nonlinear elasticity with new
wavefield observations

« 2.2 Effective media theory: Waves, damage and
Speed

» 2.3 Physics based earthquake triggering
models
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