
Research Team

 University of Utah, Steven Bartlett
 University of Washington, Steven Kramer 
 Brigham Young University, Kevin Franke
 NOAA, Daniel Gillins (Consultant)

PEER – Development of Next 
Generation Liquefaction (NGL) 
Database for Liquefaction-Induced 
Lateral Spread



Types of Liquefaction Damage

Lateral Spread

1964 Niigata, Japan Earthquake



Pacific Earthquake Engineering Research 
Center (PEER) – Next Generation 
Liquefaction (NGL) Project

1. substantially improve the quality, transparency, and 
accessibility of case history data related to ground 
failure;

2. provide a coordinated framework for supporting studies 
to augment case history data for conditions important 
for applications but poorly represented in empirical 
databases;

3. provide an open, collaborative process for model 
development in which developer teams have access to 
common resources and share ideas and results during 
model development, so as to reduce the potential for 
mistakes and to mutually benefit from best practices.



Development of NGL Database for Liquefaction-
Induced Lateral Spread

http://www.pooledfund.org/Details/Solicitation/1405

http://www.pooledfund.org/Details/Solicitation/1405


Outcomes

 Produce a vetted and community database of seismic, 
topographical, geotechnical and horizontal displacement 
measurements pertaining to case histories of liquefaction-
induced lateral spread for further research and model 
development by other researchers and investigators under 
the auspices of the Pacific Earthquake Engineering 
Research (PEER) Center. (COVERED BY THIS WORKPLAN)

 Update, validate and improve current empirical, semi-
empirical, analytical and numerical methods using a peer-
reviewed, community database of well-documented case 
histories of liquefaction-induced lateral spread. (FUTURE –
NOT COVERED BY THE PRESENT PROJECT WORKPLAN)



Project Objectives

1. Develop peer-reviewed and consistent methodology for 
data documentation and archiving of lateral spread case 
histories.

2. Develop quality assurance protocols for assessing and 
documenting data quality.

3. Develop methods and/or protocols to quantify 
uncertainties associated with the collected data.

4. Populate the case history database with well-documented 
examples of liquefaction-induced lateral spread.

5. Review screening criterion used in evaluating lateral spread 
potential.

6. Disseminate the database for general use using web-based 
software



Tasks

1. Procurement of software and kickoff meeting
2. Development of data quality indicators/metrics, quality 

assurance and database population protocols. 
3. Defining methods for quantifying uncertainty of key inputs
4. Development and structuring of database
5. Selection of case histories
6. Obtaining and screening of case history information
7. Population of case history database
8. Reporting and Database Dissemination
9. Review and Development of Screening Criteria for Lateral 

Spread Potential (NOT FUNDED)



Types of Data 

• SEISMOLOGICAL FACTORS
• GEOLOGICAL FACTORS
• TOPGRAPHICAL FACTORS
• GEOTECHNICAL / SOIL FACTORS
• DAMAGE AND DISPLACEMENT MEAUREMENTS



Types of Data 

• SEISMOLOGICAL FACTORS



Types of Data - Source Maps

Epicenters and Crustal Warping - 1964 Alaska Earthquake



Types of Data -
Strong Ground Motion Map

2011 Honshu Earthquake



Types of Data -
Strong Ground Motion Records

1964 Niigata Japan Earthquake



Types of Data 

• GEOLOGICAL FACTORS



Types of Data 

• GEOLOGIC MAP



Types of Data 

• TOPGRAPHICAL FACTORS
• Topographical maps and/or Digital Elevation 

Model



Types of Data -
Photos and Topographical Maps

1964 Alaska 

Earthquake



Types of Data 

• GEOTECHNICAL / SOIL FACTORS

1983 Borah Peak Idaho Earthquake



Types of Data –
Subsurface Data



Types of Data -
Aerial and Satellite Imagery

2010 Christ Church Earthquake



Types of Data 
• DAMAGE AND DISPLACEMENT MEAUREMENTS

1964 Niigata, Japan 
Earthquake



Types of Data -
Interpretive Plots and Crack
Maps

1964 Alaska 

Earthquake



Relational Database Schema

• Currently in Microsoft Access; could be translated into other database management systems such as MySQL

• Compatible with Electronic Transfer of Geotechnical and Geoenvironmental Data (AGS4) formatting

• Displacement vectors, bore logs, and topology with their spatial coordinates in database

• Other data as flatfiles (or Binary Large Objects, BLOBs)



Data Quality/Reliability Indicators

Sources of Error

Errors associated with the original data collection;
either reported or not reported

Errors associated with digitizing data (our side); 
minimized by cross-checking and following the data collection flowchart



Data
Collection
Flow Chart



Data Quality/Reliability Indicators
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Data Quality/Reliability Indicators

Types of error within the second source of error

Data Accuracy. positional errors in extracting 

displacement vectors from aerial photographs.

Consistency and validity . Is this data consistent or in 

conflict with other reports (from other authors) at the 

same site?

Completeness. i.e. identifying & handling missing data; 

mostly in bore logs (gwt, hammer energy ratio, fines 
content, etc.).



Data Quality/Reliability Indicators



List of Case History 



List of Case History 



Data Population Progress



Summary

• Lateral spread database must accommodate various data types 
that is spatially located

• Most case histories have value if the data quality and/or 
potential sources of uncertainty in the measurements can be 
quantified
• Data quality ranking scheme
• Uncertainty estimates or statistical distribution about 

estimates
• More information req’d

• Vector displacement maps
• Recordings of better estimates of strong motion
• Large subduction zone earthquakes
• Silty and gravelly soils
• Affect of layer thickness
• Aging effects


