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Outline

Differentiation from other GMSV projects
Applications where duration is a relevant IM
Duration definition

Approach and results to date

— Update empirical duration GMPE using NGA-West
2 data

— Compare simulated ground motions to calibrated
GMPE

Next steps



Context Relative to Other Validation
Projects

PSA: SCEC Phase 1 Broadband Platform
Validation project (Dreger, Beroza, Day,
Goulet, Jordan, Spudich, Stewart).

Inelastic SDOF: GMSV-SEISM, Baker group
MDOF systems: GMSV-SEISM, Zareian group
Landslide analysis: Rathje group

IMs distinct from PSA: this project



Why Duration?

 Weakly correlated to
PSA, hence an
independent IM

* Important for
geotechnical
applications

Liquefaction & Cyclic Softening
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Why Duration?

 Weakly correlated to
PSA, hence an

Seismic Landslides

independent IM

* Important for
geotechnical
applications

Seed, 1979



Why Duration?

 Weakly correlated to
PSA, hence an
independent IM

* Important for

geotechnical
applications

e Structural collapse
capacity is affected by
duration
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Duration Definition

Bracketed duration (not used)

Whittier Narrows-02 M 5.3, R ;=3.6 km Northridge M 6.7, R z=35.7 km
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Approach

 Select GMPE: Kempton

{c) V.3 =600 £200m/s, r=10-20 km -

-

& Stewart (2006)

D.ses (S)

Magnitude, M

m,= f (M' Rrup' VS30)
s, = 0.44

Data set similar to NGA-West 1



Approach

(0] NGA-West 2, event class 1
A NGA-West 2, event class 2

* Select GMPE: Kempton o oas
& Stewart (2006)

e Adjust model using
NGA-West 2 data:

Moment Magnitude

Boore et al., 2013



Approach

* Select GMPE: Kempton

& Stewart (2006)

e Adjust model using
NGA-West 2 data:

— Mixed effects residuals

analysis of current

model (to check M-, R

and V;,-scaling)

rup?

N

R; = In(D,.j) — In(m,.j)
Event i, recording j

ME analysis: R;=c, + h; + ¢;
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Approach

* Select GMPE: Kempton
& Stewart (2006)

e Adjust model using
NGA-West 2 data:

— Mixed effects residuals
analysis of current
model (to check M-, R
and V;,-scaling)

rup?

R; = In(D,.j) — In(m,.j)
Event i, recording j

ME analysis: R;=c, + h; + ¢;
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Approach

* Select GMPE: Kempton

& Stewart (2006)

e Adjust model using
NGA-West 2 data:

— Mixed effects residual
analysis of current
model (to check M-, R
and V;,-scaling)

S

rup?

R; = In(D,.j) — In(m,.j)
Event i, recording j

ME analysis: R;=c, + h; + ¢;
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Approach

* Select GMPE: Kempton

& Stewart (2006)
* Adjust model using 2
NGA-West 2 data: | O
— Mixed effects residuals h Cohe o
analysis of current _ _ @%%%ww s
model (to check M-, R, ~ . %?gg%;i -t
and V,,-scaling) o S R
— Adjust model
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Approach

e Select GMPE:
Kempton & Stewart
(2006)

* Adjust model using
NGA-West 2 data

e Compare adjusted
model to simulated
data

— Loma Prieta
Validation Event

— Results by SDSU
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Next Steps

Formalize the adjustment to the duration
GMPE

Consider many events

Look at the M-, R ;-scaling from simulations as
compared to GMPE.

Test alternate simulation codes

Time allowing, consider alternate IMs (CAYV,
etc.)
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