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NGL Introduction
Project innovations
• Relational database

• Interactive tools
• New classes of case histories

• Supporting studies: constrain critical effects that cannot be 
captured through case histories alone

• Model formulation

2



3

Project Management Team 
(PMT)

Stewart, Kramer, Stamatakos

Advisory Board
Boulanger, Bray, 

Cubrinovski

Database Development
Brandenberg (Chair), Cetin, 

Franke, Moss, Zimmaro, Ulmer, 
Hudson. (IT support – SwRI) 

Focused Studies
Stress effects: Carlton

Susceptibility: Stuedlein and 
others

Model Development
SMT: Kramer (Chair), Zimmaro, Ulmer, Hudson, Brandenberg

VT Team: Green, Mitchell, Rodriguez-Marek, Stafford
SD Team: Lingwall, Hashash, Stuedlein, Franke, Olson

UW/Tufts Team: Baise, Maurer
UC-Boulder Team: Dashti, Kamai, Liel

Japan Team: Okamura, Kiyota, and PWRI
Turkey-US: Cetin, Moss, Kayen

Joint Management 
Committee (JMC)

Sponsor Representatives: 
Caltrans, NRC, USBR

Executive Advisor
I.M. Idriss

NGL Project Structure



https://www.nextgenerationliquefaction.org/

4

https://www.nextgenerationliquefaction.org/


Database Contents
• Events

• Sites

• In-situ Tests (SPT, CPT, geophysical 
tests)

• Observations

• Laboratory Tests
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Tools and Resources
• Graphical User Interface (GUI) https://nextgenerationliquefaction.org/

• Connect to the NGL database through Jupyter Notebooks on DesignSafe
https://www.designsafe-ci.org/

• Schema website https://nextgenerationliquefaction.org/schema/index.html

• NGL Tools Documentation
• Use case documentation on DesignSafe (https://www.designsafe-ci.org/rw/use-cases/) 
• https://ngl-tools.readthedocs.io/en/latest/

• NGL YouTube Channel
• Webinars on case histories and related topics
• October DesignSafe Workshop: creating Jupyter Notebooks
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Database Content vs. Analysis Objective
Database: field observations are of surface manifestation or lack thereof

Analysts may want:
• Triggering model (stability problems): P(T)
• Manifestation model: P(M)

Traditional approach…
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Manifestation 
observed

Manifestation 
not observed

Common Historical Interpretation

Manifestation = Triggering
P[T|M] = 1.0
P[NT|M] = 0.0

No manifestation = No triggering
P[T|NM] = 0.0
P[NT|NM] = 1.0

Affects position of curve
Affects uncertainty

CSR

CPT, SPT
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Bayes’ Theorem: P(A | B) P(B) = P(B |A) P(A)

Probability of manifestation 
given triggering

Probability of manifestation 
without triggering

(e.g., sand boils with ru,max = 0.8 
in thick, shallow layer)
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Requires three components:

•Probability of manifestation given triggering, P[M|T]

•Probability of manifestation without triggering, P[M|NT]

•Probability of triggering before seeing this data, P[T]  - prior probability
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Low IcLow qc1Ncs

Loose, saturated, and susceptible
High CSR
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Suppose: 
P(T) = 0.9
P(M|T) = 0.15
P(M|NT) = 0.005

Then:
P(T | NM) = 0.885
P(NT | NM) = 0.115

Two co-located circles 
for this case history
Closed circle with 
weighting factor of 
0.885
Open circle with 
weighting factor of 
0.115
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Profile-Based Method



18



19



20



Conclusions
• NGL Database:

• Field case histories and laboratory data

• Connect to the database through the GUI or Jupyter notebooks in DesignSafe

• Supporting Studies

• Model Development

• Unpacking of triggering from manifestation

• Multiple modeling approaches being considered
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