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Public Concern Over Vintage Plastic 
Pipe in Gas Distribution Systems
As early as 1982 , the industry was made aware of the vulnerability of pre-1973 
Aldyl A pipe to premature failures due to brittle-like cracking (slit or fracture due 
to SCG). In 1986, squeeze-off was identified as a factor increasing the risk of 
SCG failures. Several significant incidents related to SCG failures in vintage 
plastic pipe prompted the NTSB to issue a special investigative report in April 
1998 .  The report pointed out the deficiencies in the ASTM methods for 
rating plastic piping. The general pressure based design approach may 
have also over-rated the strength and resistance of plastic pipe to brittle-
like cracking. PHMSA issued a series of safety advisories related to plastic 
pipe and fittings (ADB-99-01, ADB-99-02), 2002 (ADB-02-07) and 2007 (ADB-
07-01). 

In 2011, two gas incidents occurred in rapid succession in California; Cupertino 
(August 31, 2011) and Roseville (September 27, 2011). This led the California 
Public Utilities Commission (CPUC) on March 14, 2012 to identify early vintage 
Aldyl A pipes as a major potential hazard affecting gas pipeline safety .
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Project structured to address NTSB concerns about design 
methodologies for plastic pipe and the various PHMSA 
Safety Alerts

Slow Crack Growth Evaluation of Vintage 
Polyethylene Pipes: Objective
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Objective: Integrated Set of Quantitative Tools 1

Provide a structured approach to evaluating the 
latent risk in vintage polyethylene pipes, such as 
Aldyl-A, that are common in gas distribution 
systems:
> Hybrid causal Bayesian network that:

─ Allows the synthesis of subject matter expertise with well 
understood physical causation pathways to failure

─ Logical structures inherently integrate disparate data sources 
into a coherent framework for decision support 

─ Readily updated as new information becomes available.
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Constructing the Bayesian Network
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Probabilistic Model for Lifetime 
Expectancy
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From the outset, the project was structured around 
developing software agents that are modular and 
can be integrated into any decision support 
framework. 
> The framework chosen in this project was a commercially 

available Artificial Intelligence (AI) platform that has built 
in ability to deal with any given business logic. 
─ The Bayesian networks developed in this project were 

successfully integrated into the AI framework
─ Used to assess risk dynamically on a synthetic geographical 

dataset with over 7,000 data elements

Objective: Integrated Set of Quantitative Tools 2
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Integrated Analysis Tools
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> A Stress Intensification Factor (SIF) based approach was developed for 
fitness for purpose determination

> Two decision support approaches were developed: 
─ Reliability based maintenance models based on a fracture mechanics damage 

propagation approach 
─ Bayesian network approach that integrates pipeline configuration, loading 

conditions and material models was used to predict expected lifetime for 
pipeline segments. 

─ Both approaches were validated against historic data sets and shown to be 
equally effective. 

> The material models were used to show that there is no effective pressure 
test approach to support pipeline replacement prioritization for polyethylene 
pipe.
─ The lifetime expectancy of components given the available data inputs into the 

detailed material models developed in this project is the only viable option for 
enhancing decisions aimed at ensuring system integrity

Objective: Fitness for service approach that can 
support replacement prioritization
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SIF, Damage Propagation, Short-
Term Pressure Test
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Reliability Based Maintenance Optimization
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>Intelligent data entry forms were developed and 
integrated into the AI framework to capture 
disparate data and route the data to the relevant 
models. 

>Bayesian updating of the model output, after this 
data was input via the forms, was demonstrated

Objective: Utilize data from multiple sources such 
as in ditch condition assessment and leak records
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Intelligent Data-Entry Forms
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> Several variants of prototype endoscopic structured-light 
cameras were developed to measure pipe geometry from inside 
the pipe 

> The cameras developed are small enough to insert into 1” IPS 
diameter tubing and are suitable for integration into existing 
keyhole methods for accessing pipelines in congested urban 
environments

> The project demonstrated that these cameras can identify 
several common geometric features consistent with pipeline 
anomalies known to introduce significant stress risers that drive 
pipeline failure via Slow Crack Growth (SCG)

> Feature recognition and data reduction methods were developed 
for the massive amounts of data acquired by the endoscopic tool

Objective: provide a means to access the pipe in 
a congested urban environment
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Miniaturized Scanning Device
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Reconstruction of Pipe Damage from Scans
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Final Report Sections 1-2 and Deliverables
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Section 1 – RPM, Master Curves
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Section 2, SIF – Reducing 
Uncertainty in Data Analysis
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Final Report Sections 3,4 and Deliverables
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Section 3, Adjusting RPM Models for 
Use with SIF
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Final Report Sections 5-8 and Deliverables
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Final Report Sections 9,10 and Deliverables
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Contact:
Ernest Lever
Ernest.Lever@gastechnology.org
847-544-3415

Questions?

mailto:Ernest.Lever@gastechnology.org
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