
Of the many integrity threats that can affect hazardous liquid and 

natural gas pipelines, mechanical damage is one of the most dangerous – and most 

common. Mechanical damage may result in a plain dent, a dent with metal loss, or a 

dent with gouging. In some cases, more than one type of damage may be present at 

the same location, known as an “interactive” threat. And mechanical damage can lead 

to cracking, leaks, and worst of all, ruptures.

Generally speaking, mechanical damage, a time-independent threat, falls into one of three 

broad categories; impact that is so minimal it has no practical effect on the line, damage so 

severe that it immediately causes pipeline failure, and somewhere between lies an endless variety 

of mechanical damage defects of widely varying degrees of severity. And because these defects 

can be numerous, there needs to be some means of prioritizing response.

For example, let’s say a pipeline operator knows – based on previous inline inspection – that there 

are hundreds – or even thousands – of dents in a line. What is needed is the ability to quantify the 

severity of each dent. If the severity were known, then prioritization could take place. The operator 

could know which dents are truly the most threatening to a pipeline’s integrity and deal with those 

immediately, without spending precious time or resources on low priority, non-critical features.

Determining the severity of a defect involves four main steps: 

1. DETECTION is the location of anomalies in a pipeline, typically through use of an inline 

inspection tool.

2. IDENTIFICATION categorizes detected anomalies into speci� c types, including dents, pitting 

corrosion, general corrosion, axial slotting, circumferential slotting, etc.

3. SIZING involves reviewing the various aspects of classi� ed anomalies (including those 

encompassing mechanical damage) and assigning each with resulting dimensions including, 

where appropriate, depth, length, width and strain.

4. PRIORITIZATION results from integration of the aforementioned outcomes into algorithms that 

assign severity. A deeper plain dent, for example, would be considered less severe than a shallow 

dent with re-rounding and gouging. The most widely accepted model for mechanical damage 

ranking is the Battelle dent prioritization model, which establishes � ve severity rankings. In 

increasing order of severity, these severity rankings are Low, Moderate-Low, Moderate, Moderate-

High and High. Rankings are based on speci� c features of mechanical damage, including dent 

depth, residual stresses, metal loss, gouging and plowing of metal, and orientation.
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Mechanical Damage Severity Ranking

For more information in mechanical damage and defect severity rankings, see The Manual for the Detection, Classi� cation, Analysis 
and Severity Ranking of Mechanical Damage Defects, by R. J. Davis and J. B. Nestleroth, Battelle, published July 2003.
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