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Pipeline Condition Assessment 
Using Non-Destructive Testing Methods 

In their ea rly years, nOIl-deSlructh-c testing (NOn soci­
eties were mostly com posed of medical X-ray techni­
cians. Since the term "dcstructh'c,R even w hen preceded 

by "non," docs not initiate a general sense of comfOrl to a 
medica l patient , NDT is now dominated by the material 
sciences. 

In order to be considered a truly non·des\ructh-c tech­
nique, the method of inspection should neither impair an 
asset's fUllIre usefulness or struct ural integrity. Ideally, the 
method would also have little impact to the typical opera­
tion of the asset to be inspected , N OT, as it relates to pre­
stressed concre te cylindrical pipe (peep), was primarily 
limited to visual and sounding inspections but in the past 
decade, technological ad \'ances have increased the appli­
cability of NOT inspection methods for pipeline infrastruc­
turt:.Through the im plemcn tation of a proactive condition 
assessment and subsequcnt program to address deteriorated 
pipelines, owners and oper-llors are able to identify short­
te rm repair needs, plan for long-term imjJrO\·ements,and ul­
timate ly optimize the pipeline assel's useful life . 

In order to de\'dop a comprehensive condition assess­
ment solutio n, the benefitS and limitations of a NOT method 
must be carefully cvaluated to ensure thc tool or technique 
is providing the most appl icable data. \Vhile the benefits 
and data outputs fo r NOT methods are well defined, cach 
of these techniques have limitations of either their deploy­
ment methodology or data resolution/applicabiliry provid­
ed.Therefore a thorough condition assessment program will 
deploy complementary technologies in ord er to provide a 
complete pipe :Isscssment . Various NOT technologies for 
peep include \'isual and sounding inspCctions, sonic/ultra­
sonic testing,dectromagnetic survcys, and leak detection . A 
visual inspection o f tile interior ofa pi pe is pe rhaps the most 
common NDT technique implemented for all pipe mate ri­
als. When visually inspecting a pipe you can identify signs 
of distress that may be of concern , such as cracks, spalls, 
carbonation and other indications of advanced deteriora­
tion.While this technique is valuable for identifying pipes of 
immediate concern , significant advances in technology have 
m"de it possible to identify underl}'ing defects in a pipe such 
as leaks, broken wire w raps in peep and wall thickness loss, 
which may otherwise go undetected by a visual inspection. 
These inspections establish a baseline of the current condi­
tion of the pipeline enabling the owner to make appropri­
ate decisions regardi ng the pipeline·s management. 

Data collected during these NOT inspections can be re­
\·iewed and combined to provide a ksnapshot" of the cur­
rent condition of the surveyed pipeline. After identifying 
areas in need of immediate repair, long-term management 
of the pipeline can be addressed by considering the rate of 
dete rioration on :I distressed pipe section. Rate of deteriora­
tion can be de te rmined by performing regular inspections. 
implementing monitoring Strat egies/technologies and/or 

66 TRENCHLESS TECHNOLOGY October 2011 

" p 

applying statistical modeli ng to estimate remaining useful 
life. While effcct h·C, the approach of repeating inspections 
o,·er time to defi ne a dete rioration rate is nOt as common as 
it once was due to the associated COStS and inconveniences 
of inspectiOns (e.g. bring a pipe out of service).The state--of­
the-art approach to peep asset management is developing a 
baseline of the pipe 's exist ing condition,conduct repairs on 
pipes with high risk associated with failure , and impkmen­
tat ion of an acoustic monitoring p rogram. Acollstic moni­
toring technologies include surface mounted systems and 
acoustic fibe r opt ics (AFO) that measure prestressing wire 
breaks in peep in relll-t ime. t ong-term monitoring of pipe­
lines uses basel ine data provided by the inspection technol­
ogies,:ts well as special ized struc tural modeling and analysis 
to assess the struc tllr:tl impact of each wire break on an 
individual pi pe section . By using the baseline data, acoust ic 
monitoring and st ructural :tnalysis, the owner/operator is 
able to e'~J. l ua le the potential risk associated with the ongo­
ing deteriorat ion of a specific pipt:. 

Understa nding the rema ining useful life of a pipeline al­
lows the owner/opef:ltor to plan fo r appropriate repairs in 
a pro-acti \'c and cost.effective manner. Estimations on rates 
of dete rioration by acoustic monitori ng allow the remain­
ing useful life to be maximized and therefore using the 
maximum value of the asset. Repairs ca n then be scheduled 
for individual sect ions of pipeline that are deteriorating at 
higher r"J. tes than the pipeline as a w hole allowing for their 
replacement or refurbishment well in advance of potenti"l , 
and costly, failures. Maintenance efforts can be focused on 
these pipes of interest and immediate action can take place 
where necessary and post poned w hen possible. Tradition­
ally, deciSions to replace or repair existi ng pi pelines have 
been based on mai ntenance re ports, fa il ure history, flow 
testi ng, type, size and ltge of the pipe and visual inspection. 
Using non·destructh·e methods of inspection and monitor­
ing provide reliable informa tion related to the overall condi­
tion of the pipeline without relying on excavations. 

Non-destrllc ti\'e testing methods are capable of deter­
mining a pipeline 's current condition and can ensure its in­
tegrity and reliability, o r lack thereof, for the estimation of 
the remaining uscful life. Utilities can extend the safe and 
economic operatiOn of the pipelines in their network by 
de\·eloping informed risk management Strategies. Over the 
past decade, peep inspections us ing the methodologies de­
scribed abovc ha\·e found 4 to 6 percent of pipc sections 
with damage, with less than I pe rcent requiring repair. 
Proper man:lgement of th is 4 to 6 percent can provide sig· 
nificant cost benefit to owners/operators of peep since reo 
cent data has shown the cost for inspection,selective repair, 
and management of the pipelines is less than; percent of 
the capital replacement cos\. 
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