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Motivation: Earthquakes directly impact the safety and reliability of gas storage and transmission 
systems. Current risk studies performed by gas utilities are derived from risk scoring that is highly 
subjective and qualitative. One of the main concerns of current risk assessment practices is the 
inaccuracy introduced by subjectivity, lack of data, and poorly defined demand models. To 
improve the reliability of the risk assessments, uncertainties need to be reduced with quantitative 
data. This project reduces and defines the uncertainties associated with typical risk assessment by 
defining demand models for different levels of data (e.g., more data reduces uncertainty). This 
project’s research also expands the knowledge of the seismic capacity, or fragility, of gas 
infrastructure. 

Objectives: The overall goal of this report is to develop updated and new fragility curves for 
natural gas infrastructure. This includes both damage models (e.g., the probability of buckling or 
overturning) and fragility models (e.g., given this probability of buckling what is the probability 
of a defined failure). 

Methodology: These fragility curves were developed for each infrastructure task group using the 
same process. Each group developed a numerical model of their subsystem, performed sensitivity 
analyses to determine the important parameters, then using Latin Hypercube sampling many 
thousands of analyses were run to give a database to perform a regression. This final step gave the 
damage or fragility model for the specific infrastructure. 

Results: The results provided in this report include updated and new fragility curves for buried 
pipelines, wells and caprocks, and surficial infrastructure (tanks and welltrees). 

Conclusions: These fragility models are a major step for the natural gas industry to properly plan 
for, predict, and mitigate failure. These models are directly input for use into the OpenSRA 
program. 
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