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Ground Motions for Response History Analysis
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Validation Matrix
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Automated Workflow

Automated Workflow:

Advanced capabilities:

IM Calculator workflow

Different ground motion simulation methods
Different structural/geotechnical models

Input

Ground Motions
(Observed & Simulated)
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Orchestration

‘Simple’ IM calc
(PGA, SA, PGV, Al. CAV,
Ds, etc)

—

‘Advanced’ IM calc
Orchestration

Original files from

model developer
(node & element Interface
connectivity, script

constitutive relations,
etc.)
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Selection of Ground motion data set

Magnitude, M

. 0- -o
25| Mag-depth distribution NZ CMT catalogue
5| s
Tf=m === - Pt o n Sl °
. moderate M, Active Shallow moderate M, Subduction:
6.5 | Crustal: oo 63 %vents (@l useful)
' 144 events (all useful) 8 o og o
| o %
6| o 08° 8 0% o 8
| (o] ° ocg o
| g o o o -
5.5 |
'- - o 88
5 : ar . 1
45 .:: x' .) |
s § o BB a
359 : AT B — |
Small BN Nlow Crustal Small M, Subduction:
3 | 1‘-3{}8 events ~500 us;eful S oot il |

Depth, Z (km)



Case study: GMs properties

Ground Motions:

175 Low-magnitude events
(3.5 < My, <5.0)

= Canterbury region

= 2511 ground motions

» Hybrid Broadband Method

= Unscaled
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Case study: FEMs properties

Case stu dy; SAC steel frames: s
» Three SMRF archetypes n
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Comparison between the responses for Sim/Obs GMs

Geometric mean of responses:

Distribution of responses:
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Comparison between the responses for Sim/Obs GMs

3-Storey model:
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Comparison between the responses for Sim/Obs GMs

3-Storey model:
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Comparison between the responses for Sim/Obs GMs

5-Storey model:
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Outcomes / Future plans

Conclusion :

» This study highlights the importance of validation of simulated GMs
in terms of advance Intensity measures

= Some differences in advanced IMs can be explained by simplified IMs
while some features needs more complex metrics to explain

= An automated workflow is an effective computational framework for validation

Future Works :

Validation of moderate-to-high magnitude events

Considering different structural/geotechnical models to the workflow

Comparing different GMs simulation methods

Developing automated workflow
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Thank You!

Questions...?
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