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Having regularly conducted investigations
of concrete structures, I’ve found that
many challenging projects stretch the
capability of concrete imaging technology.
In this paper, I highlight the use of ground
penetrating radar (GPR) imaging at a
nuclear plant.
I was retained to complete a GPR
concrete imaging investigation at the
Clinton Power Station, south of Chicago,
Illinois. The objective of the investigation
was to map the spatial location and depth
of all embedded reinforcement bars and
conduits that existed within a 1.8  3 m
(6  10 ft) area prior to the installation
of a new crane hoist. It was important to
be able to use an investigative tool that
would allow the intelligent placement of
anchor bolts for the crane hoist. The
data acquisition and interpretation of
the results had to be delivered on site.
The site engineer required a
nondestructive approach to be used
for this project, since the structural
integrity of the building could not be
compromised in any way. X-rays were
ruled out for health and safety reasons,
since the building operated constantly and

had an open concept. Other concerns with
X-rays involved the speed and simplicity
of data acquisition. The exposure times
for conventional radiography would have
been too long given the size of the work
area and thickness of the concrete floor.
GPR scanning was selected as the method
of choice since it provided rapid scanning
of large areas with immediate onsite
results.
High-frequency radar scans were used to
image a 350 mm (14 in.) thick suspended
concrete slab. Complications included the
thicker than average slab, which was due
to the presence of two beams, and having
to operate in an extremely noisy and high
security area. High-resolution data of
excellent quality enabled definition of
embedded structural elements. The
maintenance engineers were able to use
the results to effectively plan the placement
of anchor points for the hoist without
damaging the integrity of the structure.

Ground Penetrating Radar
Imaging
Measurements were made with a readily
available, high frequency (1 GHz)
commercial GPR concrete scanning
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In the last few years, GPR imaging has
become widely used. Data, carefully
acquired over a grid area, are processed to
produce depth slice maps of the subsurface.
The resulting images are similar to X-ray
images, but with lower resolution.

Survey Procedures

Figure 1. Concrete imaging system in
operation.
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Figure 2. Plan map of survey grid.
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system. The system, shown in Figure 1,
consisted of an antenna transducer, handle,
wheel odometer, battery, and digital video
logger. The video logger provided a hard
disk for data storage and a display screen
for viewing data during acquisition. The
unit was self-contained in a portable,
wheeled carrying case that doubled as a
display stand on site.
GPR uses echosounding principles. The
radar system produces a short duration
pulse of radio wave energy that is
transmitted into the concrete. Changes in
material composition (which can change
the electrical character) cause some of the
energy to be reflected back. The reflected
signals are detected and amplified at the
receiving antenna and stored on the data
logger. Objects (reinforcement bars,
post-tensioned cables, metallic/non-metallic
pipes, and conduits) and other features
(voids, honeycombing, delamination,
cracks) embedded in the concrete can be
detected because these objects will have
markedly different electrical properties than
the host concrete.

The work site was inside a five story, cast in
place, concrete reinforced structure
adjacent to one of the nuclear reactors.
This building houses generators, support
equipment, and supplies for the operation
of the plant. The area of interest was on the
fifth (top) level, near the edge of a
mezzanine floor overlooking the central
portion of the building. The floor consisted
of a 350 mm (14 in.) thick suspended
concrete slab with #4 and #5 reinforcing
bars placed in a bidirectional pattern at
300 mm (12 in.) centers on upper and
lower mats. The floor was covered with a
polyurethane coating. The work area was
open, very smooth, flat, well lit, and clean,
but noisy due to all the operating machinery.
The area of interest was intentionally
placed over intersecting beams so that the
bulk of the load could be directly
transferred to the beams. A total of six scan
grids were collected, each 1.2  1.2 m

(4  4 ft), covering a total area of
2.4  3.6 m (8  12 ft; Figure 2). The
initial equipment setup and calibration,
and the establishment of the grid layout,
took approximately 2 h to complete.
The data were acquired in a bidirectional
pattern at 100 mm (4 in.) line spacing
intervals along a total of 39 lines in one
direction and 26 lines in the orthogonal
direction. Several velocity calibrations were
completed at various locations on the slab
to provide an accurate estimate of the radar
wave velocity within the slab—a necessary
step to properly process and generate a
depth scale for the data. The radar wave
velocity in the concrete at this location of
the building was 115 mm/ns (4.5 in./ns),
which is considered moderately fast for
most concrete types. Data acquisition for
all six grids took approximately 1 h to
complete.

Data Processing and
Interpretation
The six grids of data were processed to
produce depth slices and were interpreted
individually on site. Small tick marks were
made on the floor on all four sides of each
grid, based on measurements read from the
GPR screen view. The tick marks were
made with pencil, since it was requested
by the site engineer that no permanent
markings be left. Site contacts were warned
to protect the work area from any water,
cleaning, or traffic, in order to preserve the
markings until construction was complete.
The ticks were connected using duct tape
to create a final interpreted plan view of the
embedded features within the concrete
floor. This process took approximately 3 h
to complete.
A line-by-line review of all the individual
radar profiles was carried out to confirm
the interpretation. This should be a
standard quality assurance procedure with
any concrete scanning project. There are
some situations where the eye of an
experienced user can pick out an unusual
feature that the processed plan map depth

Figure 3. Sample cross-section showing typical ground penetrating radar responses.

slices do not easily reveal. Reading radar
profiles is somewhat different than
interpreting depth slices. It requires a greater
understanding of how GPR systems work,
how electromagnetic signals propagate in a
medium, and the characteristic signatures of
reflections from various features.
Nonetheless, any technician can be taught
these tricks, enabling a one-person crew to
complete radar scanning surveys on most
sites.
On site, it was possible to see the slab
bottom reflection and beam boundaries in
the GPR profiles. The operator sees each
radar section as it is acquired, providing
good quality control. Figure 3 shows a
sample radar cross-section from grid 3 (as
shown on the map in Figure 2). The section
shows two upper reinforcement bar mats,
one bottom reinforcement bar mat (on the
right side only), the slab bottom (on the
right side only), the beam edge, and the
signal response from a stirrup parallel to the
profile line direction.
The presence of the beams made the
interpretation more challenging because the
amount of reinforcement bar loading in the

beams was significantly greater than in
the other locations. The thicker concrete,
tighter bar spacing, and additional mats
of reinforcement limited signals from
penetrating deeper than the first layer of
reinforcement bar in the beam locations.
Areas not underlain by a beam exhibited
both a top and bottom set of reinforcing
bars at fairly consistent spacing. The
processed radar data for the six grids are
shown, pieced together, in Figure 4a, for a
depth slice from 75 to 100 mm (3 to 4 in.)
below the floor surface. The matching from
grid to grid indicates accurate grid
registration and careful data acquisition.
This composite image of all six grids
together made interpreting the location
of the intersecting beams quite easy. The
additional reinforcement bars (inferred to
be stirrup cages) stand out in the image.
A photo of a typical cage is shown in
Figure 4b for reference.
More detailed views of the top-right grid
are shown in Figure 5. The GPR image
shown in Figure 5a shows a beam on the
left half of the image. The stirrups can be
counted and the unevenness of their
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(a)

(a)

(b)

(b)
Figure 4. Radar and visible images:
(a) composite plan map formed from
the six grids representing a depth slice
between 75 and 100 mm (3 and 4 in.),
with the beam cages crossing through
the center of the area; (b) example of a
prefabricated stirrup cage used in concrete
beam construction.

placement can be measured. The deeper
section (Figure 5b) indicates a diagonal
feature within the slab that carried current
(as measured by a power line signal
detection device) and was interpreted to be
an electrical cable conduit.
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Figure 5. Grid 6: (a) display presenting
the details of the beam structure at 75 to
100 mm (3 to 4 in.); (b) detailed view
showing a weak diagonally-trending
feature between 300 and 325 mm
(12 and 13 in.) depth, later determined
to be an embedded electrical conduit.

Summary and Conclusion
GPR was successfully used in this project
with minimal intrusion and disruption to
the operation of the nuclear plant. The
entire job was completed in one day, with
the results produced on site. Given the size
of the area that needed to be scanned and
the thickness of the concrete, GPR proved
to be the best technology available to meet
the stringent requirements of working at a
nuclear plant.
The current case history demonstrates
the utility of GPR for rapid noninvasive

testing of a concrete structure. The whole
project was completed on site and satisfied
the project engineer’s needs. Some key
benefits of using GPR at this site were:
● it presented no safety hazards that would
require the work area to be cleared of
personnel;
● the ability to provide rapid measurements
with immediate results;
● the ease of adapting to site conditions;
● that access needed to be only from one
side of the floor;
● it gave an accurate estimate of structure
depth;
● it provided results that were readily understandable to customers;
● it recorded digital results for future
reference;
● it caused no disruption or damage to the
structure.
GPR is regularly used on many
engineering and construction projects (on
floors, walls, suspended and slab-on-grade
structures, bridge decks, columns, and so
on). With growing industrial experience
and understanding of construction
practices, GPR has become an essential
component of building forensics services.
Recent developments in GPR technology
since the initial publication of this article
include advances in data processing speed
and 3D file generation. Hardware
improvements include a reduction in the
size and weight of the equipment allowing
for tighter access and use in more difficult
settings (walls, soffits) as well as remote
operation and automatic triggering for
high-precision positioning. h
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FYI
Some Thoughts on Being an Expert Witness in
Cases Involving Tubular NDE
by Roderic K. Stanley

Introduction

Title
A little rain occurs in most companies’ lives when legal papers
by
Author
arrive,
often out of the blue. Your company is being sued in
this litigation-happy society for a problem that you barely
remember, or did not think was a problem at the time.
Maybe you have some verbiage on the bottom of your invoice
stating that you did the best you could with the equipment
and personnel used at the time, but it does not do you any
good. Any company in the legal loop is game, often based
upon the value of your insurance.
These are some experiences the author would like to share,
when things went wrong, and he was called in as an expert
witness on certain lawsuits.

Being a Witness
In each of the witness situations outlined in the following, the
author was contacted by a law firm and provided some or all
of the following services:
● reading earlier testimony,
● writing deposition questions,
● reconstructing events pertinent to the suit,
● attending depositions,
● advising the lawyer at depositions,
● being deposed,
● testifying in court.
Of all the cases worked on, the author has been deposed
twice and actually gone to court only once. Most cases were
settled out of court, which is probably the best and most
common way to close these cases.
We have all seen TV shows where trial lawyers reduce
questions to Yes/No answers, and try to get the expert to
respond in such terms. Often, with nondestructive evaluation
(NDE), there is a large gray area, and the questions cannot be
answered as Yes/No. Then there is, “Is it possible that….”
6 · Vol. 14, No. 2

once one has made a Yes/No response. Which means the
lawyer does not like your answer, and is trying to get you to
change it by adding some doubt into the earlier response.
Gray areas often arise when NDE prove up relies only on a
signal amplitude, as it often does for ultrasonic testing (UT)
and magnetic flux leakage (MFL) techniques.
The author has never actually sought a case; they just keep
appearing. Lawyers, however, generally want to know how
prior cases came out, so it is wise to keep a list of cases and
what the results were.
It is interesting that at the beginning of a case, the legal
staff often have little idea what they are getting in to, because
of the complexities of NDE. For example, try explaining in
terms of Yes/No, how an electromagnetic oilfield tubular
“grade comparator” works to a jury, or how MFL is related to
the magnetic permeability around a flaw.

Some Examples of Cases
Case 1: Heat Exchanger/Tube Sheet Eddy Current
Nondestructive Evaluation
An expensive heat exchanger was rejected for potential defects
in the carbon-steel tubes that were nose-rolled/expanded into
the outer wall of the exchanger. An eddy current inspector
was hired to insert a probe into the tube ends, and determine
the “quality” of the expansion. The inspector detected signals
on homemade equipment that were most likely due to
permeability variations on the tube sheet, but classed as
defects. The purchaser of the heat exchanger refused to accept
it, and the manufacturer began cutting the heat exchanger up in
order to search for these apparent defects. None were found.
In this case, working for the plaintiff, deposition questions
were written that focused on eddy current inspection of
carbon steel tubes from the inside, and eventually this author
was also deposed. A visit to the location of the eddy current

unit was made, and the machine appeared to work well on
non-ferromagnetic tubing. The unit was operating at a high
frequency, ideal for non-ferromagnetic materials, and very
responsive to the permeability variations in ferromagnetic tubing
associated with the nose-rolling process.
Case 2: Drill Pipe Washout
A piece of drill pipe had found its way to an offshore Louisiana well
from a rental company, and was found by rig-hands to have a white
paint band (signifying “acceptable”) over a red band (signifying
“reject”). The red band was painted near to the area where the tool
joint meets the tube, close to a “washout,” that is, a hole in the tube
caused by a fatigue crack working its way through the wall and then
washing out by high pressure drilling mud (Figure 1). In effect, this
transverse hole in the drill pipe had been inspected during the
general course of earlier drill pipe inspection, discovered, and the
tube had originally been rejected.

Figure 1. Drill Pipe washout. Note the tool marks, which are a cause
of a crack that lead to a washout.

The drill pipe was then sent offshore, and the hole was discovered
after the pipe had been made up into the string on the drilling floor.
The pipe would obviously not hold pressure, and a suit ensued.
The legal firm employed to defend the owner of the drill pipe
went over the inspection procedures and even videoed a typical drill
pipe inspection. This author attended depositions of the inspector
and his helper, where the driller’s lawyer and expert asked many
questions regarding how drill pipe was inspected with a
conventional “drill pipe buggy” or EMI-1 inspection equipment
(Figure 2). This equipment magnetizes the tubing longitudinally,
and scans for MFL with a transverse component. The inspector
appeared to be very competent and had performed a great deal of
inspection with this equipment. The inspector’s assistant was asked
how much inspection he performed, and it appeared initially that
he only measured the pipe wall thickness (one time) at the centers
of each tube with a compression wave UT unit, and then he
“walked to dog” (a colloquialism for carrying the cables that
carry current to the moving inspection head, and signals from the

Figure 2. EMI-1 drill pipe Inspection.

sensors therein.) When
asked what he did when the
inspector was on vacation,
he responded that he also
ran the EMI-1 unit. He had
apparently no training to
do so.
It was clear at this point
that this case was not
defensible, and a second
local lawyer was hired to
close out the case. A
settlement was reached on
the courtroom steps, and
the case did not go to court.

Case 3: Retrieved Tubing
Tubing was pulled from offshore Louisiana wells, inspected, and
sold as “new reconditioned inspected” tubing. The supposition here
is that if MFL (EMI) equipment does not detect a flaw deeper than
12.5% of the specified wall thickness (t), and 87.5%t remains, the
material can be classed as meeting the new tubing specification
(API Specification 5CT). The threads are often then reconditioned
(by re-machining), as they will have been yielded when made up,
and the resulting tube is then determined as being fit for more
service. The buyer, a gas company, ordered an inspection using only
a drill pipe inspection unit (EMI-1), which was performed by an
inspection company. The threads were not inspected in this case
and thus could have had rust and damage.
The inspections were performed, and the tubing was sent to the
well-site in South Texas. Some of the tubing was made up and then
failed a downhole helium leak test. In the ensuing suit, it was
pointed out that the owner of the tubing had never ordered an
inspection of the tubing threads, which in the interim period, could
have rusted and could not be made up properly. One joint also
showed such thin wall over an elongated area (not discovered on an
EMI-1 inspection) that it burst.
During the course of this case, questions were asked if an old drill
pipe unit that was standardized on a transverse saw-cut could (a)
discriminate between a 12.5% cut and a 15% cut the answer is
generally “No,” because the amplitude of MFL signals are
dependent upon flaw width, depth, orientation, and whether they
have sharp edges, all other conditions being equal); and (b) detect
the thin-wall condition (again, generally “No,” because this type of
unit does not contain a wall thickness measurement device.)
The buyer of the tubing then ordered an EMI-4 inspection,
which contains a wall thickness measurement device, along with an
inspection of the end areas of the tubing, and determined that
repair to the threads would have provided many acceptable lengths,
and that the low wall lengths would have been found and discarded
(Figure 3). This thread repair would have involved “chasing” the
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had exceeded its proportional limit and had been left with a
permanent set. This is, of course, fatigue, and there is the need to
provide for better inspection of these connections before a
permanent set occurs.
The outcome of this case is not known.

Figure 3. EMI-4 pipe inspection equipment. The pipe was scanned
with a Cs-137 source for wall thickness, and longitudinal and
circumferential magnetic fields for imperfections.

threads down to new metal, checking them for compliance to
American Petroleum Institute (API) eight-round thread form
requirements with a simple thread form gage, and then properly
protecting them with an appropriate thread compound and thread
protectors. This is a common practice in tubular maintenance.
On EMI-4, the elongated low-wall condition at the split, and the
detection of pitting, are performed by two different techniques,
(gamma ray wall measurement, MFL) each appropriate to the
respective condition.
One cannot help believing that more “contract review” would
have isolated this problem early on. The original EMI-1 inspection,
which does not include a thread inspection, and does not measure
remaining wall, was performed for approximately $2 per joint.
Case 4: Drill Collar Thread Cracks
A company was drilling a deviated well in Texas, and one of the drill
collars broke at the last engaged thread. The inspection records for
the drill collars were submitted, and a timeline was drawn for the
drilling process, including the history of the drill-collar inspections.
Drill collar and drill pipe thread failures in deviated wells is not
uncommon, and often related to how well the box and pin ends of
the collars are tightened, so that the loads are carried on the flat
faces of the tool connections, and not on the threads. Here, the
faces of the collars should have equal areas, and should have no
defects. If not correctly torqued, the bending moment is transferred
to the last engaged thread, and the rotation provides for alternate
bending tension and compression. The problem is compounded by
the relatively sharp corners at the thread roots, which act as stress
risers and thus crack initiation areas.
During field inspection, measurement of the thread length with a
thread gage often indicates a future thread problem via the stretch
measured between the threads. Stretch indicates that the material
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Case 5: The Shrinking Drill Pipe
A drill-pipe manufacturer was sued by the purchaser because the
outside diameter of approximately one-third of an order for the drill
pipe string had drill stem that exhibited a diameter that was below
the minus tolerance of the product. Manufacturing personnel had
claimed that it was “fit for service,” but the purchaser was having
none of it, because his client would not accept it on any drilling
jobs. Apparently, the tube had shrunk during heat treatment so that
the outside diameter was below tolerance, even though the wall
thickness of the drill stem was acceptable. Values of even 0.05 mm
(0.002 in.) below the specified under-tolerance can get one into
such trouble.
The author visited the location of the drill pipe, and noted the
under-tolerance readings. Replacement drill pipe was unnecessary,
because the terms of the contract were not fulfilled, and the pipe
was then used on other drilling jobs.
Case 6: The Magnetized Boat
After EMI-inspecting a load of casing in Holland, the pipe was left
longitudinally magnetized. It was then loaded onto a boat, on
which the captain did not possess a gyrocompass. Sailing down the
Rhine River was relatively easy, but once out into the North Sea,
the bow of the boat always appeared to point in the same direction,
(south) so far as the ship’s magnetic compass was concerned. The
boat’s captain settled for the cost of a gyrocompass.
Case 7: Retrieved Casing
A 19.368 cm (7.625 in.) electric weld casing of unknown grade was
retrieved from a well by a casing retrieval company (Figure 4).
During this retrieval, the coupled end was torch-cut; thus, any
mill-stamp that might have been present to provide manufacturer
and grade identification was removed and lost. Thus, at this point,

Figure 4. The 19.368 cm (7.625 in.) casing, split along the electric
weld seam.

the grade is now unknown. The owner, a purchaser of retrieved oil
country tubular goods (OCTG), had a buyer for grade P-110 casing
string, based upon an EMI-4 inspection being satisfactory. P-110
is an OCTG grade with minimum yield strength 758.4 MPa
(110 000 psi). The inspection company performed a four-function
electromagnetic inspection, which consisted of:
● circumferential magnetization and scanning with 16 flux-sensitive
sensors rotating around the tubing. This inspection searches for
longitudinal imperfections and defects, but is not sensitive enough
to detect small but critical imperfections in the electric resistance
welding (ERW) seam weld. This particular joint turned out to be ERW.
● Rotating gamma ray wall thickness measurement. This provides a
barber-pole scan of the tube wall, with 2 to 4% coverage, and so
will only detect grosser wall thickness changes such as long gouges,
eccentricity in seamless tubing, casing wear, and the longer mill grinds.
● An eddy current test known in the industry as a “grade comparator.”
There will be more on this later (Wait, 1978).
● Longitudinal magnetization and scanning with several MFL sensors
for transversely oriented imperfections and defects.
During the inspection, the unknown material was somehow
classified as grade P-110, with a measured wall approximately
halfway between two standard API wall thicknesses. The inspector
recorded the lower wall. It was then included into a batch of used
P-grade casing and sold to a customer as this grade. An attempt was
then made to pressure test this joint as new pipe to the API
requirement for this grade (59.98 MPa [8700 psi]), assuming a
higher wall thickness that the joint did not meet. At roughly
56.54 MPa (8200 psi), the weld seam burst, resulting in an
employee fatality. The joint left the rack upon which it was placed
under the escaping pressure, and struck the employee. Had it been
tested as P-grade to the lower wall thickness, it might not have burst.
This case was particularly interesting because of an assumed
reliance on the results of the electromagnetic grade comparator on
the EMI-4 inspection unit. In his report, and in deposition, the
author held the position that such instruments are not appropriate
for use on used materials, and generally considered to be
inappropriate, because they do not measure or define API “grade.”
Grade requirements are given in Appendix A. Yet the reliance upon
these electromagnetic devices in the industry, which are merely two
coils and some bridge circuitry, is way beyond prudence. A search
for published papers on the electromagnetic grade comparator
systems revealed only two papers, one written by an OCTG
inspection equipment company, the other being a scholarly solution
to the problem of a ferromagnetic tube running centrally through
an alternating current coil field. This latter contained the necessary
physics and indicated the parameters that contribute to the coil
output. Of these, the pipe’s electrical conductivity, alternating
current magnetic permeability, and wall thickness contain the
essential information. In earlier days, such units would distinguish
between high and low grades of new tubing, but they became

ineffective as more overlapping grades were developed. Further, in
the case of used casing, both the conductivity and permeability at
the outside surface, where the eddy currents are strongest, are affected
by the presence of rust and scale, and any effects of hydrogen.
In this case, the author wrote deposition questions, visited the
accident location, and was deposed.

Appendix A
API Grade
An API grade, such as P-110, is determined by the following
properties:
● Minimum yield strength: 758.4 MPa (110 000 psi).
● Minimum tensile strength: 965.3 MPa (140 000 psi).
● Minimum elongation: computation from the formula of the
physical properties for the grade, more confusion can arise.
Emin = 625 000 A 0.2/U 0.9, where A is the sample area, and U is
the ultimate tensile strength.
● Chemistry requirements: there are only minimal requirements on
S and P chemistry for P-110.
● NDE requirements: the minimum permitted flaw in ERW P-110 is
at 5% of the specified wall thickness. For the weld seam this can
only be accomplished by ultrasonic inspection of the seam weld.
Electromagnetic Grade Comparators
These devices consist of two coils, excited with 50 to 60 Hz
alternating current. They induce circumferential currents to flow in
the tube that passes through the system, which in turn serve to
change the self-inductance of the coil, or affect the mutual
inductance of a second coil. As such, they do not measure or detect
“grade,” but do detect changes in electrical conductivity and
magnetic permeability. Any action that changes these will change
the coil response.
A joint of known grade is often used to standardize the system,
but the same grade from different manufacturers can provide
misleading results.
Further, if the selected joint is on the low or high side of the
physical properties of the grade, more confusion can arise. h
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Practitioner Profile
David Johnson
Field Supervisor David Johnson has
been described by colleague and ASNT
Director at Large Scott Cargill as a
true success story. “He is the one tech I
am most proud of,” said Cargill.

Q: What’s your working environment like?
A: At the moment I’m a working field supervisor, with a lot of
hands-on work.
Q: Is your work focused on a particular field?
A: It varies from oil and gas to aerospace.
Q: What kind of structures/materials are you testing?
A: Typically, process pipe welds and propeller blades.
Q: Do you work alone/with a crew?

Q: How did you begin your career in NDT?
A: I began my career in NDT with Valley Industrial X-ray. My
brother was a field technician there at the time and had been
telling me to apply for about two years. I was working three
part-time jobs when I filled out my application.
Q: Where did you do your training?
A: Almost all of my training came through on the job training,
and Valley had an extensive training program.
Q: Do you have any ASNT certifications?
A: I currently hold RT, MT, and PT Level IIs and ASNT
IRRSP.
Q: Describe the work you do.
A: Currently I examine welds to ensure that they meet code
standards and specs.

A: I usually work in a two-man crew, just me and my assistant,
but typically there’s a contractor crew of 12 or more working
alongside us so communication is key.
Q: What characteristics do you think define a good NDT
technician?
A: A good mindset is that you’re inspecting things that need to
be safe and someone’s life depends on it. Always be prepared
for the unexpected; we try to preplan as much as we can in
this industry but always expect the unexpected. Be openminded and ready to teach. Your assistant is training to be a
future tech, not a career assistant and they pick up all your
habits, good and bad. Good communication skills are
important when speaking to customers and with your
management team. A good tech also knows when to ask for
assistance or advice.

Q: What’s a typical workday for you?

Q: What’s been your most interesting or unusual application of
NDT?

A: In this field there is no such thing as a typical workday,
but to sum it up, my current day-to-day work consists
of gamma X-ray, wet magnetic particle testing, and dye
penetrant testing of various weld sizes. Sometimes it can
be anything from four 4 in. X-rays to 156 wet mags or
80 mainline welds.

A: For me, magnetic particle testing (MT) was the most
unusual application. It took me awhile to understand how it
worked, and it’s actually one of the simplest applications.
The most interesting has been X-ray and gamma ray; how
we produce images on film, conventionally and digitally,
has always fascinated me
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Q: What are the biggest challenges you have faced?
A: The biggest challenges can sometimes be working in extreme
weather conditions, working at night, and poor preparation caused
by poor communication and complacency. You can get complacent
sometimes but you have to stay on your toes.
Q: How has NDT changed during your career?
A: I haven’t been in the industry long, but so much has changed. When I
first started, digital radiography was like science fiction to us, and
looking at it now, it has come a long way. Insulated component
(INCO) testing has also taken off; it’s just amazing to me.
Q: What trends do you see? Film versus digital testing?
A: Digital has come a long way and I believe it is the future, but some
prefer to still hold the actual film in their hands. I personally love
the idea of scanning conventional film into a digital database for
recordkeeping and as a tool for teaching.
Q: What are your professional goals? Do you plan on seeking additional
certification?
A: My goals are to obtain my Level III certifications in RT, MT, PT,
and UT, as well as get my Certified Welding Inspector certification,
a few API certifications, and become a quality assurance/quality
control manager.
Q: How helpful have mentoring relationships been in your work?
A: I’ve had a few great relationships: Scott Cargill, Ralph Barela,
David Bourg, Jeff Miller, Brett Payton, Cherie Lucas, Jay Stone,
Stacy Cress, the McCain Brothers, and the Williams Brothers. All
of these people have been influential in my growth and I want them
to know that. I only call one of them my mentor and he knows who
he is. When he hired me I was struggling to support my family and
he gave me an opportunity to make something of myself. His words
and principles are always echoing in my head.
Q: What’s the most rewarding aspect of your work?
A: Outside of being able to support my family, the most rewarding
part of my job is being able to see these power plants, refineries, and
even planes and know I was involved in their construction.
Q: What advice would you offer to individuals considering careers in
NDT?
A: I say to all considering this line of work that almost anyone can do
this job, but it takes passion, determination, and the right mindset
to make this a career. This industry isn’t for everyone, but if you
want to make some money and see the world and help save lives,
then NDT or the military may be right for you. h
David Johnson can be reached at david.johnson@applusrtd.com.
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Crossword Challenge | Ground

Penetrating Radar
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1. _____ is the process of amplifying data signals to match the
dynamic range of the display or recording device to enable visual
interpretation.
2. ______, along with noise, refers to any interfering signals from
both external sources (other transmitting sources and airborne
reflections) and internal (ground penetrating radar system
component electronics) and reflections from the material being
scanned that interact with each other to generate signals that
compete with, and may mask, reflections from targets of interest.
4. ____________ is a ground penetrating radar system’s ability to
depict two objects or signals in close proximity as separate from
one another.
5. Ground _____ testing is the comparison of coring and saw cuts
with ground penetrating radar results to help calibrate and refine
and interpret data.
7. High frequency ground penetrating radar systems typically
transmit _________ pulses into the ground.
8. A radar system where microwave energy is modulated in order to
increase bandwidth and range resolution is known as frequency
modulated __________ wave radar.
9. ______ point: signal amplitude measured at a specific position in
time on a single data trace.
11. _____ infrastructure projects on roads, bridges, dams, and a
variety of other infrastructure facilities have generated challenging
ground penetrating radar applications and useful results.
14. The acronym for radio detection and ranging.
17. Bridge _____ deteriorate significantly faster than most other
bridge components.
16. field
18. coupled
19. survey
20. alarm

Down
1. gain
2. clutter

4. resolution
5. truth
7. microwave

8. continuous
9. sample
11. civil

14. radar
17. decks

14 · Vol. 14, No. 2

Down

10. trace
12. dispersion
13. generator
15. nano

3. Ground penetrating radar systems measure reflections received
from within a material where there is an abrupt change in the
__________ permittivity, such as at the interface between
concrete and rebar or a void.
6. A _____ is a 2D image produced by slicing a 3D volume (C-scan)
perpendicularly to the time axis.
10. _____ stacking is the averaging of ground penetrating radar traces
collected at the same position in order to increase the
signal-to-noise level of the data, thus increasing the dynamic
range.
12. ______ is the tendency of the ground penetrating radar signal
propagation velocity in a material to change, depending upon the
frequency of the electromagnetic wave, causing the received time
domain signal to be distorted.
13. Ground penetrating radar systems typically include a radar pulse
_________, transmitter, receiver, antenna, and computer for data
acquisition, display, and storage.
15. Ground penetrating radar systems measure signals on a time
domain measured in ____seconds (billionths of a second).
16. In terms of electromagnetic wave propagation theory, ground
penetrating radar is a far _____ technique of microwave testing.
18. Ground _______ antennas should be positioned with the antenna
housing directly in contact with the ground.
19. Data collection is usually triggered by a mechanism connected to a
______ wheel.
20. The false _____ rate is usually expressed as a percentage of the
total number of true targets detected by the radar.

Across
3. dielectric
6. timeslice

Across
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