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CVM-S4.26.M01 (CVMSI)

A All the SoCal simulations in this °
study use CVM-S4.26.M01 as the "
velocity model

A Anhigh-resolution, 3D seismic velocity
model developed for SoCal.

A 1536 x 992 x 100 cells, 500 m grid. 36°N 4

A 1.6 GB customized binary format (prior
to conversion to SW4¢

A ltis the latest refinement in the SR
CVM-S4" series, combining
tomography-improved velocity
structures with a geotechnical
layer (GTL) to enhance near-
surface seismic wave
propagation modeling (top
~350m)
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*Lee E, Chen P, Jordan T, Wang L (2011). Rapid fullZvave centroid moment tensor (CMT) inversion in a threeZlimensional earth structure model for earthquakes in Southermn
California, Geophysical Journal International, 186, 3111 330.



Prior Similar SoCal Earthquake Simulations

A Taborda et al. (2013)
presented a simulation of the
2008 Mw 5.4 Chino Hills
earthquake with CVM-S4
A f.a Upto 4Hz
A Vg min down to 200 m/s

A Used Hercules, SCEC6s f

element code

A They demonstrated that
extending f,,, for earthquake
simulations beyond 1 Hz is
possible and computationally
feasible.
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Figure 21. Seismic velocity VP and VS profies at station CE.23792, and validation of
synthetics (solid lines) with respect to data (dashed lines) at four different depths in the
northi south component of motion. The comparison includes the velocity time-series,
energy integral functions, and Fourier amplitude spectra. The GOF S1 score for the northi
south direction is shown to the right of each comparison in bold font. The location of the
station is shown in the inset of the profile panel. The station is indicated with a circle and
the epicenter with a star. The color version of this figure is available only in the electronic
edition.

Taborda, R., Bielak, J., 2013. Ground2viotion Simulation and Validation of the 2008 Chino Hills, California, Earthquake. Bulletin of the Seismological Society of America 103,

1317 156. hitps://doi.org/10.1785/0120110325


https://doi.org/10.1785/0120110325

Los Angeles Tall Buildings Structural Design Council

A Founded in 1988, the LATBSDC is a nonprofit
organization dedicated to advancing state-of-the-art
structural design for tall buildings. Its mission
includes: Sp——— Y

AN ALTERNATIVE PROCEDURE FOR

A Enhancing seismic design methodologies for high-rise structures. SEISMIC ANALYSIS AND DESIGN OF

TALL BUILDINGS

2023 Edition with 2024 Supplements

A Improving Los Angeles Building De p a r t rseismic deguirements
for tall buildings.

A In 2005, LATBSDC introduced "An Alternate
Procedure for Seismic Analysis and Design of Tall
Buildings Located in the Los Angeles Region,"
responding to the need for performance-based
seismic design (PBSD).

A This guideline is updated yearly and re-issued in a three-year cycle.

A Later editions were adopted by the Department of Building and Safety,
City of Los Angeles, as an alternate to the building code.



Los Angeles Tall Buildings Structural Design Council

A The high-frequency (up to 5 Hz) simulations conducted in this study align

with LATBSDCOs eff ort s-basedsesndodasigeby p e
iIncorporating realistic ground motions.

A Additionally, the simulation results provide valuable insights for explicitly

modeling soil-structure interaction (SSI) effects, further enhancing structural
analysis.
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Three SoCal Events

Chino Hills

A 2008-07-29 18:42:15 (UTC)
A Mw =5.44

A 15.5 km depth

Highland Park

A 2024-08-12 19:20:24 (UTC)
A Mw =4.39

A 11.0 km depth

34°10'N

4°00'N

Carson 33°50N
A 2021-09-18 02:58:34 (UTC)

A Mw =4.28

A 11.9 km depth 33°40N |
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Goodness-of-Fit

5Hz Simulation —— Chino Hills 2008 —— Carson 2021
—— Highland Park 2024
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Goodness-of-Fit

5Hz Simulation —— Chino Hills 2008 —— Carson 2021
—— Highland Park 2024
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M 5.4, 5km S of Chino Hills, CA, 2008
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M 5.4, 5km S of Chino Hills, CA, 2008




M 5.4, 5km S of Chino Hills, CA, 2008

A By using ObsPy, we can get
station and seismogram data
from Southern California
Earthquake Data Center
(SCEDC). N

A Within the simulation region,
34 stations with broadband
data are fetched. 34°00N

A Stations data come from three
networks: California Strong
Motion Instrumentation 3350N
Program (CE), Southern
California Seismic Network
(CI), and United States
National Strong-Motion —_— Kioratars
Network (NP, only one station 5 10 20 30

within the region). 118°20W 118°10W TIB0OW | 1175

i g
— — — — — —
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M 5.4, 5km S of Chino Hills, CA, 2008

Seismograms (5Hz)
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M 5.4, 5km S of Chino Hills, CA, 2008

Results with Extended Source (5Hz)

A Mesh refines at z = 9000, 5000, and A Node-hours: 130.33 with 30 nodes
800 m. on Perlmutter

A Corresponding grid sizes: 80, 40,20, A Minimum Vs =425 m/s
and 10 m

A Corresponding PPW = 8.08, 7.65,
8.13, 8.5 (usually 8to 10)

A Extended source

Chino Hills 2008, Myy 5.4 —— Mean Standard Deviation
GoF with 34 stations, R=4.15~62.33 km
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M 4.4, 4 km SSE of Highland Park, CA, 2024

A 2024-08-12 19:20:24 (UTC) | s
A 34.083AN 118.179AN

A 11.0 km depth

(use 8.0 km for our

simulations)

A Mw = 4.39
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M 4.4, 4 km SSE of Highland Park, CA, 2024




M 4.4, 4 km SSE of Highland Park, CA, 2024

A By using ObsPy, we can get
stations and seismograms
data from Southern California
Earthquake Data Center ,
(SCEDC). M

A Within the simulation region,
62 stations with high
broadband data are fetched.  s«oon

A Stations data come from three
networks: California Strong
Motion Instrumentation ——
Program (CE), Southern
California Seismic Network
(CI), and United States
National Strong-Motion — Vilsriciars
Network (NP, only one station 5 s = =

within the region). 118°20W 118°10W 118°00'W

117°50'W 117°40'W 117°30'W



M 4.4, 4 km SSE of Highland Park, CA, 2024

Seismograms (5Hz)
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M 4.4, 4 km SSE of Highland Park, CA, 2024

Results with a Point Source (5Hz)

A Mesh refines at z = 9200, 5000, and A Node-hours: 138.12 with 128 nodes
800 m. on Perlmutter

A Corresponding grid size: 80, 40, 20, A Minimum Vs =425 m/s

and 10 m
A Corner Frequency, fc =4 Hz

A Corresponding PPW = 8.09, 7.65,

8.13, 8.5 (usually 8to 10) A Source Depth = 7980 m

Highland Park, My 4.4 —— Mean Standard Deviation
GoF with 62 stations, R = 3.67 ~ 74.08 km
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M 4.4, 4 km SSE of Highland Park, CA, 2024

5Hz simulation GoF from stations within 15km of the epicenter

Highland Park, My 4.4 —— Mean Standard Deviation
GoF with 16 stations, R = 3.67 ~ 13.63 km
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M 4.3, 2km E of Carson, CA, 2021
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M 4.3, 2km E of Carson, CA, 2021

A By using ObsPy, we can get
stations and seismograms
data from Southern California
Earthquake Data Center ,
(SCEDC). M

A Within the simulation region,
69 stations with high
broadband data are fetched.  s«oon

A Stations data come from three
networks: California Strong
Motion Instrumentation ——
Program (CE), Southern
California Seismic Network
(CI), and United States
National Strong-Motion —
Network (NP, only two 5 = = B

stations within the region). 118°20W  118°10W




M 4.3, 2km E of Carson, CA, 2021




M 4.3, 2km E of Carson, CA, 2021

5Hz Results with different source depths

A Mesh refines at z = 9200, 5000, and 800 m. A Mesh refines at z = 9200, 5000, and 800 m.

A Corresponding grid size: 80, 40, 20, and A Corresponding grid size: 80, 40, 20, and

10 m 10 m

A Minimum Vs =425 m/s A Minimum Vs =425 m/s

A Source Depth = 5500 m A Source Depth = 6000 m

A Corner Frequency, fc = 4 Hz A Corner Frequency, fc =4 Hz

A Node-hours: 133.65 with 128 GPU nodes A Node-hours: 134.20 with 128 GPU nodes
on Perlmutter on Perlmutter

Carson, My 4.3 —— Mean Standard Deviation
GoF with 69 stations, R =4.01 ~ 84.82 km
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