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Outline

• MOTEMS Criteria vs POLA-POLB Criteria

• Purpose of Port-Wide Ground Motion Study

• Details of Ground Motion Study

• Summary



CBC 2007, Chapter 31F, Division 4

Table 31F-4-2

MOTEMS Seismic Performance Criteria



POLA-POLB DESIGN GROUND 

MOTION CRITERIA

• Two Earthquake Levels (Probabilistic Approach)

– Operating-Level Earthquake (OLE)

• 50% Probability  of Exceedance in 50 yrs.

(72-yr. Return Period)

– Contingency-Level Earthquake (CLE)

• 10% Probability  of Exceedance in 50 yrs.

(475-yr. Return Period)

• Ports‟ OLE and CLE Criteria are Identical to MOTEMS 
Level 1 and Level 2 Earthquakes for High Risk MOTs



WHY PORT-WIDE GROUND 

MOTION STUDY?



OLE (Level 1) RESPONSE SPECTRA FOR PAST POLA 

& POLB CONTAINER WHARF PROJECTS
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CLE (Level 2) RESPONSE SPECTRA FOR PAST POLA 

& POLB CONTAINER WHARF PROJECTS
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WHY PORT-WIDE GROUND MOTION STUDY?

• To Eliminate Confusion due to Different Response Spectra 
Developed by Different Consultants on Future Projects

• To Minimize the Need for Future Project-specific Ground 
Motion Studies

• To Develop Design Recommendations Using the Latest 
Available Geological, Seismological, and Geotechnical 
Knowledge

• To Develop Consistent Design Recommendations for both 
POLA and POLB



EXPERTISE REQUIRED FOR 

GROUND MOTION STUDY

• Geologist: Defines Earthquake Fault Parameters

• Seismologist: Develops Ground Shaking Estimates for “Firm 
Ground” Using Probabilistic Seismic Hazard Analysis (PSHA)

• Geotechnical Engineer: Develops Design Ground Shaking 
Estimates by Incorporating Local Soil Conditions (i.e., Site 
Response Analysis)

• Structural Engineer: Designs the Structure (PRIMARY END 
USER)



GROUND MOTION STUDY PROCESS

GEOTECHNICAL

- Local site conditions

- Site Response Analyses

- Design Recommendations

GEOLOGY

- Fault & Earthquake Data

- Earthquake Recurrence Model

SEISMOLOGY

- Ground Shaking Attenuation

Model

- PSHA

- „Firm Ground‟ Shaking

STRUCTURAL



POLA-POLB GROUND MOTION STUDY TEAM

• POLA-POLB: Owners / Structural Engineering Review

• Dr. Norm Abrahamson: Seismology and PSHA

(Principal Investigator for Pacific Earthquake Engineering 
Research (PEER) / Lifelines Next Generation Attenuation (NGA) 
Project)

• Earth Mechanics, Inc.: Geology and Geotechnical Engineering 
(and Independent Check of Seismic Hazard Analysis)



POLA-POLB GORUND MOTION STUDY TEAM (Cont.)

TECHNICAL ADVISORY BOARD – EXPERT REVIEW

• Geology & Seismology: Dr. Tom Henyey (Emeritus Professor of 

Geological Sciences and Geophysics, USC & Director Emeritus, 

Southern California Earthquake Center)

• Geotechnical Engineering: Dr. Geoff Martin (Professor of Civil 

Engineering, USC)

• Structural Engineering: Dr. Nigel Priestley (Emeritus Professor 

of Structural Engineering, UCSD)



POLA-POLB GROUND MOTION STUDY PROCESS

GEOLOGY
GEOTECHNICAL

STRUCTURAL

- Earthquake Recurrence Model

- Regional Fault Sources

SITE

For Each Fault 

- Location       - Magnitude     - Style           

- Slip Rate      - Depth              - Dip           

- Length - Width
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POLA-POLB GROUND MOTION STUDY PROCESS

SEISMOLOGY

GEOTECHNICAL

STRUCTURAL
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POLA-POLB GROUND MOTION STUDY PROCESS
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• Site Response Analyses
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POLA-POLB DESIGN OLE (LEVEL 1) & CLE 

(LEVEL 2) COMPARISONS
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SUMMARY

TWO LEVELS OF GROUND MOTIONS

• POLA-POLB Port-Wide Ground Motion Study is Based on:

- Latest Geologic and Seismic Knowledge

- Extensive Local Geotechnical Information

- Independent Review by a Panel of Experts

• This Study Provides the Following Recommendations:

- Unified Sets of OLE (Level 1) and CLE (Level 2) Response Spectra 
for Future Design

- Unified Set of Geotechnical Recommendations for Seismic 
Evaluations

- Seven Sets of Acceleration-Time Histories (For Complex Structural 
and Geotechnical Evaluations, if Needed)
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