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What is the Practical Accuracy 

of Crack Measurement in 

Concrete Pipes?

By Doug Holdener
Rinker Materials Concrete Pipe 
Division - CEMEX

The next time you receive change 
from buying a cup of coffee, hold 
up a dime and study its thickness.
Then, imagine dividing the 

dime is the approximate width of a 
0.01 inch crack.  (According to the 
United States Mint, a dime is 1.35 
mm thick).  When cracks occur in 
new reinforced concrete pipe (RCP) 
installations, they are typically 
equal to or less than 0.01 inch wide.

In May 2006, the Florida 
Department of Transportation 
(FDOT) began requiring the 
measurement of cracks, joint 
gaps, and defects in all pipe types 
(RCP, PVC, HDPE, and metal) 
for 48-inch diameter and smaller 
pipe.  Many municipalities have 
since followed suit as well as other 
DOTs across the county.  FDOT 
also requires the measurement 
of pipe shape deformation using 

for all pipe in Florida, there is 
generally widespread support in 
the construction and inspection 
community that deformation 
measurements are not needed in 
RCP, a rigid pipe that does not 

dime’s thickness, and consider 

whether or not a pipe inspector 
can practically achieve this 
level of precision, repeatedly, 
in the placement of crack width 
measurement laser diodes and 
micrometers precisely – and 
squarely - on each edge of a 0.01 
inch wide crack (or smaller).  While 
storm pipe inspectors in Florida and 
elsewhere may strive for this level 
of precision, the practical limits of 
crack measurement accuracy are not 
widely understood.

In the course of post-installation 
video inspection reviews, we 
have observed a 
use of precision 
measurement
technology without 
full appreciation 
of its limitations, 
which results in 
inaccurate crack 
measurements.  In 
general, the pipe 
utility contractors 
have come to 
accept and support 

However, the 
inconsistency of 
accurate crack 
measurements
threatens pipe 
utility contractors’ 
and prime / paving 
contractors’ 

the process and 
subsequently
threatens the 

measurement as a useful tool in 
approximating crack widths for 
the purpose of assessing pipe 
conditions.  For this reason, the 
pipe inspection and construction 
engineering community must fully 
understand the practical accuracy of 
using precision crack measurement 
technology.

There are four primary inspection 
systems used by over two dozen 
storm pipe inspection contractors in 
Florida.

(continued on page 16)



16 NASSCO TIMES

(continued from previous page)

Since 2006, we have reviewed 
scores of pipe inspection videos 
and reports, including thousands 
of crack measurements and joint 
gap measurements, representing 
each inspection system.
Anecdotally, 75% of all crack 
width measurements reviewed 
are not accurately reported, 
regardless of the type or brand of 
equipment.  Some crack widths 
are under-estimated, but most are 
over-estimated.  Some inspection 
contractors report more realistic 
data than others, and the National 
Association of Sewer Service 
Companies (NASSCO) Pipeline 

has no bearing on whether an 
inspector reports crack width 
measurements accurately using 
these devices.

Most equipment manufacturers’ 

reports are readily available.
Across the board, it seems 
that the market available crack 
measurement equipment and 
conventional camera systems, are 
accurate to as low as 0.03 inch 
in a controlled environment (lab) 
based on manufacturer literature.
It is noteworthy that manufacturer 
accuracy demonstrations may be 
based on use of digital camera 

The level of accuracy may vary 
when using more typical analog 
camera systems and measuring 
inside the curved surface of a 
pipe.

Overall crack measurement 
accuracy depends on (a) 
technology (analog/digital) 
accuracy and (b) operator skill 
and capability.  For instance, 
laser diodes must be precisely 
perpendicular (90 degrees) 
or else accuracy is greatly 
compromised.  Despite some 
camera’s capabilities of 90-degree 
automatic rotation, it is still a 

manual exercise to position the 
camera truly perpendicular with 
respect to the crack.

There seems to be an information 
gap between the inspection 
equipment manufacturers and 
the inspection contractors.
For instance, a pipe inspector 
commented that the technology 
is so accurate that it can measure 
1/32 inch on an extended tape 
measure.  This seems very 
accurate, right?  Not exactly.  In 
this case, the operator knew the 
measurement in advance.  In 

of knowing the crack width 
ahead of time nor the clean, 
straight-edged gradation of the 
tape measure.  Further, 1/32 inch, 
or 0.03 inch, is at least three 
times larger than most cracks 
in an in-service concrete storm 
pipe.  Inspectors are expected 
to report on the width of cracks 
that are typically 

thickness of a 
dime or less, but 
our experience 
suggests that this 
is not practical at 
present.

Consequently, 
licensed
professional
engineers
who rely on 
accurate crack 
measurement
reports are 
often misled 
into mandating 
costly repairs for 
exaggerated crack 
widths which 
may otherwise 
not have been 
required.
Pipe utility 
contractors,
whom are the 
clients of the 
inspection

contractors, are impacted 

Ideally, the pipe inspection 
industry will address the issue 
of practical accuracy of crack 
measurements through education 
and/or training.  Perhaps what 
is needed is a disclaimer about 
accuracy in the report or to state 
an accuracy range rather than an 
absolute value to advise engineers 

Another consideration may be a 
blind test demonstration in order 
to better assess the practical 
accuracy and repeatability of 
individuals performing crack 
measurements.  By addressing 
the practical accuracy of crack 
measurement, NASSCO and 
the pipe inspection community 
will insure the credibility of the 
profession.
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Inside
NASSCO’s 2011 annual  meeting 
kicked-off with a networking 
reception on Wednesday evening, 
where guests enjoyed seeing both 
familiar and new faces as part 
of the annual meeting tradition. 
Thursday’s agenda focused 
on the business of NASSCO. 
Members learned about the 
budget, 2011goals, division 
and committee reports and the 
election of board members. 
Kathy Romans of Trelleborg 

female president and four new 
people were added to the Board 
of Directors: Peter Kurz of Tri 
State Utilities, Michael Poplawski 
of NEPCCO,  and Mike Russin 
of Pipeline Analytics while Steve 
Henning of AP/M Permaform 
committed to another term. 

Thursday afternoon, some 
attendees chose break-
out sessions with the CIPP 
Committee or Infrastructure 
Condition Committee while 
others spent time relaxing with 
other members. 

Friday was devoted to technical 
presentations featuring innovative 
and informative presentations on 
the following:

Standard

for CIPP Installations

Underground Sensors

The Friday evening Awards 
Dinner and Puerto Rican
Carnivale began with 
a meet and greet by a colorful 
stiltwalker and a coconut carver 
who dished out fresh coconut.

During dinner, Bill Shook 
with AP/M Permaform 
was inducted into the 
NASSCO Select Society of 
Sanitary Sewer Sleuths for 
outstanding, meritorious 
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NASSCO Annual Meeting 2011

Filled with Memorable Moments

NASSCO 2011 Board of Directors 

South West Corp.); Peter Kurz (Tri-State Utilities); Mike Russin (Pipeline Analytics); Michael 
Poplawski (NEPCCO) is missing from the photo.


