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ACPTP 2022-6 Effects of Diamond Grinding on Airfield Pavements

Source: NCE

Figure A-164. Close-up of ground surface at Location D showing perpendicular passes of the grinding head.

Source: NCE
Figure A-165. Example of grinding extent at Location E.
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Source: Applied Pavement Technology

Figure A-166. Example of intact “mudstone” (left image) and pocket left after deterioration in unground
surface (right image).
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Source: Applied Pavement Technology

Figure A-167. Close-up of diamond ground surface, showing paste loss, groove remnants in coarse aggregates,
and evidence of past popouts. Note that this surface was subjected to a Skidabrader.
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Source: Applied Pavement Technology

Figure A-168. Overview of diamond ground surface at Location F.

Source: NCE

Figure A-169. Close-up of diamond ground surface and condition of joints at Location F.
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Source: Applied Pavement Technology

Figure A-170. Example pocket at Location F.

Source: Applied Pavement Technology

Figure A-171. Overview of diamond ground surface at Location H.

A-113



ACPTP 2022-6 Effects of Diamond Grinding on Airfield Pavements
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Source: Applied Pavement Technology
Figure A-172. Close-up of diamond ground surface at Location H showing deteriorated paste and grind
remnants in coarse aggregate.

Field visit observations, with contractor input, fell under the following general categories:

FOD. The contractor could not recall any instance of FOD that could be attributed to grinding operations and the
research team did not observe any excessive FOD production from the ground surfaces. Sources of past FOD
were popouts that were attributed to the use of local mudstone aggregate that is prone to deterioration over
time. Popout distress was less frequent in diamond ground areas compared to adjacent, unground areas.

Surface performance. The diamond ground surfaces appeared to be performing well after various years of
service. The older surfaces (up to 15 years old) exhibited signs of texture wear. Remaining texture was visible in
coarse aggregates while surrounding paste was eroded away.

Reported Challenges

No challenges were reported.

Key Takeaways
The following are the key takeaways from this case study:

e Localized grinding has been performed over the past 15 years on a taxiway and aprons at GEG. It was
used for surface distress remediation, surface elevation correction, and surface drainage improvement.

e The contractor could not recall any instance of FOD that could be directly attributed to diamond
grinding and the research team did not observe any excessive FOD production from the ground surfaces.
Sources of past FOD were popouts were attributed to the use of local mudstone aggregate that is prone
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to deterioration over time. Popout distress was less frequent in diamond ground areas compared to
adjacent, unground areas.

The diamond ground surfaces appeared to be performing well after various years of service. The older
surfaces (up to 15 years old) exhibited signs of texture wear. Remaining texture was visible in coarse
aggregates while surrounding paste was eroded away.
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Active Grinding for Surface Distress Remediation at Spokane International Airport

Reason for Grinding

In July 2024, four concrete slabs were diamond ground on the terminal apron at Spokane International Airport
(GEG) to correct surface distress issues. The 18-foot by 18-foot slabs were originally constructed in 2023.
According to the contractor, two slabs from the original construction in summer 2023 had a poor surface finish.
Two replaced slabs (November/December 2023) exhibited scaling that the contractor attributed to early
exposure to deicing chemicals before the concrete was properly cured. The slabs with poor surface finish were
not generating FOD. The slabs with scaling were generating FOD and the distress was considered progressive.
Additional details are provided in Table A-21.

Table A-21. General Information

Category Detail

Airport location Spokane, WA
Airport type Small hub

FAA region Northwest mountain
LTPP climate region?® Dry freeze

Year of grinding 2024

Reason for grinding Correct pavement surface issues
Grinding depth (in.) <0.25

Avg. groove count (No./foot)? 54

Avg. groove depth (in.)? 0.057

Specific grind location Apron

Age of concrete when ground <1vyear

Regrooved? n/a

ILTPP — FHWA Long-Term Pavement Performance Program
2Measured during the 2024 field visit

Pre-Grinding Observations

Prior to the start of grinding, the research team visited with contractor staff to discuss their roles, the
equipment, and other concerns. Some items from the planning conversation include:

e The staffing for operations consisted of the supervisor, the operator of the grinding equipment, and a
laborer to vacuum behind the grinding equipment and clean the finished surface.

e The equipment was a smaller grinding unit with a 23-inch-wide grinding head.

e The supervisor and operator walked the pavement to confirm the orientation of grinding and sequence
of passes. The supervisor noted that pre-grinding assessments sometimes use a straight edge to map
out joints and determine if straddling joints is okay. Normally they avoid straddling joints with a pass.

e The supervisor and operator discussed the first and last passes along the edges of the grinding areas,
adjacent to slabs that would not receive a grinding treatment.
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Active Grinding Observations

The research team visited the site and observed grinding operations on July 30, 2024. Scaling was evident but
was not observed to be producing FOD (Figure A-173 and Figure A-174).

The grinding initiated and progressed smoothly (Figure A-175 through Figure A-178). Operations were paused in
two instances to address minor equipment issues. The first 13 (of roughly 20) passes of the grinding head were
observed. The start and end times were used to calculate an average grinding rate of eight feet per minute.

Cleaning operations consisted of vacuuming slurry, thoroughly hosing down the pavement, sweeping water
toward drains, and flushing drains to clean them and avoid clogging. Small flakes of remaining paste were
successfully removed while flushing and hand brooming the surface.

No FOD was observed after grinding and the process appeared to eliminate large, attached flakes that were
observed prior to grinding. There was at least one instance where the grinding passes did not overlap (Figure A-
179) and areas where the grinding depth was inadequate to completely remove the scaling (Figure A-180).

Source: Applied Pavement Technology

Figure A-173. Example of scaling on concrete slabs prior to grinding.
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Source: Applied Pavement Technology

Figure A-174. Close-up of scaling prior to grinding.

Source: Applied Pavement Technology

Figure A-175. Equipment used to grind the concrete pavement (left) and grinding head (right).
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Source: Applied Pavement Technology

Figure A-176. In progress grinding, showing the grinding head and slurry on the pavement surface.

Source: NCE

Figure A-177. Surface during grinding. Note the use of a handheld vacuum to collect some slurry.
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Source: Applied Pavement Technology

Figure A-178. Example of surface immediately after grinding while slurry was still on the surface.

Source: Applied Pavement Technology

Figure A-179. Example of a dogtail — missed area between passes of the grinding head.
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Source: Applied Pavement Technology

Figure A-180. Example of remaining pockets from scaling (not removed with selected grinding depth).

Takeaways from Discussion with Contractor
Additional takeaways from the discussion with the contractor include:

e The contractor carefully considers adjustments to diamond blade type based on concrete mix and
aggregate type as rebuilding the grinding head requires a full day of labor for a four-foot head that
contains between 260 and 270 individual blades. The contractor noted that one factor in both blade life
and minimizing grinding head rebuilding is the proper alignment of the grind head prior to any work. A
properly aligned head will contribute to even blade segment wear, thereby reducing the need to break
down a full head to replace a few errant blades.

e Operator’s experience and judgement is key to success. Operators make regular adjustments to the path
and grinding depth throughout operations in response to surface features such as low spots.

e All grinding is an “up-grind” (rotation of the head deposits debris in front of the head) to avoid unit
“walking” (head biting into the concrete and propelling the unit forward as the head deposits debris
behind the head) that could occur using a “down-grind”.

e Cleaning operations generally involve a combination of water application, vacuuming, and sweeping. For
larger jobs, a sweeper truck may be kept nearby with hoses for cleanup in case the vacuum stops
working or gets clogged.

e Water tankers generally last three to four hours during production grinding, therefore larger operations
involve multiple tankers to facilitate continual grinding operations.
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Slurry disposal can add significant cost to the project as some sites can be located upwards of a two-
hour drive from the grinding project. This creates additional needs for planning and operations to have
an adequate number of slurry trucks to allow for continuous grinding operations.

Key Takeaways

The following are the key takeaways from this case study of active grinding operations:

Four slabs were diamond ground in 2024 for surface distress remediation (two slabs) and to remove
undesirable texture from construction (two slabs). The concrete pavement was less than one year old at
the time of grinding.

Smaller grinding equipment with a 23-inch-wide grinding head was used. The supervisor and operator
spent time planning the grinding approach and sequence of passes prior to starting work.

Cleaning operations consisted of vacuuming slurry, thoroughly hosing down the pavement, sweeping
water toward drains, and flushing drains to clean them and avoid clogging.

No FOD was observed after grinding and the process appeared to eliminate large, attached flakes that
were observed prior to grinding. There was at least one instance of a dogtail where grinding head passes
did not overlap.

The 0.25-inch grinding depth was inadequate to completely remove the deeper scaling.
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Active Grinding with Concrete Pavement Restoration at an Air Force Base in Texas

Reason for Grinding

In the fall of 2024, a concrete pavement restoration project was done to replace 25-foot by 25-foot distressed
slabs on a runway. After replacement, the slabs were diamond ground to match the surrounding texture and
improve smoothness. Note that this runway keel section was previously diamond ground in 1998 (0.25-inch-
deep). Additional details are provided in Table A-22.

Table A-22. General Information

Category Detail

Airport location Texas

Airport type U.S. Air Force Base

FAA region n/a

LTPP climate region® Dry non-freeze

Year of grinding 2024

Reason for grinding Match surrounding slab texture and improve smoothness
Grinding depth (in.) Not specified

Avg. groove count (No./foot)? 56

Avg. groove depth (in.)? 0.045

Specific grind location Runway

Age of ground surface in 2024 0 years

Age of concrete when ground n/a —slab replacements
Regrooved? Yes

ILTPP — FHWA Long-Term Pavement Performance Program
2Measured during the 2024 field visit

Active Grinding Observations

The research team visited the site and observed grinding operations on October 4, 2024, at one location just
past the touchdown zone on the runway. This location provided opportunities to document the ongoing
grinding, compare the unground and newly diamond ground pavement, and discuss the operations with the
contractors. Figure A-181 through Figure A-183 illustrate grinding operations.

Source: Applied Pavement Technology

Figure A-181. Contractor’s grinding operations — view of grinder and slurry tanker.
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Source: Applied Pavement Technology

Figure A-182. Grinding a replaced slab on the runway.

Source: Applied Pavement Technology

Figure A-183. Contractor’s grinding operations - view of operator and supervisor.

The contractor mentioned that a grinding depth was not specified as the goal was to provide a smooth surface
across the replaced slab. The grinding head was 48 — 50 inches wide and the estimated maximum grinding depth
to remove high spots was 0.25 inches. The slurry disposal site was around a 30-minute haul from the airport.

Observed grinding debris included broken fins (Figure A-184) and deposits of fine aggregate at the ends of
grinding passes (Figure A-185). The contractor noted that they were responsible for post-grinding cleaning of the
paved surface, which would involve sweeping, pressure washing, vacuuming, and then drying with blowers.

It appeared that grinding operations did not damage the newly installed joint sealant (Figure A-186). While it is
preferable to install joint sealant after grinding, it was likely done after slab replacements because the runway
was re-opened to aircraft traffic between slab replacements and grinding operations.
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Source: Applied Pavement Technology
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Source: Applied Pavement Technology

Figure A-185. Example of grinding debris to be cleaned up — fine aggregate at the ends of passes.
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Source: Applied Pavement Technology
Figure A-186. Undamaged joint sealant between newly ground replacement slab (top of photo) and adjacent
slab (bottom of photo).

Figure A-187 through Figure A-189 show additional images of the newly ground surface on replaced slabs. The
ground surface had minimal to no residual fins.

Figure A-187. Example of newly ground surface on replaced slab. Note the broken-off fins.
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Source: pplied Pavent Technology
Figure A-188. Example of ground surface after first grinding pass across the slab. Note the unground low spot
in the bottom right of image.

45

Figure A-189. Final diamond ground surface with transverse grooves installed.

Takeaways from Discussion with Contractor
Additional takeaways from the discussion with the contractor include:
e The client’s (general contractor and/or owner) cleaning expectations can vary by project.

e Expectations of slurry disposal can also vary significantly by project. Slurry disposal is often a major
pricing concern when bidding work, particularly for large projects and/or projects for owners with
demanding disposal requirements.

e Spot grinding, in this contractor’s experience, is likely to wear down a grinding head more rapidly than
continuous grinding given the frequent lifting/lowering of the head into pavement.
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The contractor emphasized that and owner’s/designer’s willingness to review and provide input on
grinding plans is a factor that contributes to project success (both in terms of long-term performance
and cost savings).

Key Takeaways

The following are the key takeaways from this case study of active grinding operations:

A concrete pavement restoration project was done to replace 25-foot by 25-foot distressed slabs on a
runway. After replacement, the slabs were diamond ground to match the surrounding texture and
improve smoothness.

A grinding depth was not specified as the goal was to provide a smooth surface across the replaced slab.
The estimated maximum grinding depth to remove high spots was 0.25 inches.

The grinding equipment also vacuumed the slurry and pumped it into a standalone tanker trailer. The
slurry disposal site was around a 30-minute haul from the airport.

Observed grinding debris included broken fins and deposits of fine aggregate at the ends of grinding
passes. Post-grinding cleaning involved sweeping, pressure washing, vacuuming, and then drying with
blowers.

The finished surface (after transverse grooves were installed) had minimal to no residual fins. Joint
sealant was installed after slab replacement because the runway was re-opened to traffic. Grinding
operations did not appear to damage the sealant.

The contractor provided additional input regarding grinding, including thoughts on varying client
expectations, cost of slurry disposal, and importance owner/engineer engagement with grinding plan
development.
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Active Grinding for Concrete Pavement Restoration on Interstate 17 (Phoenix, AZ)

Reason for Grinding

Diamond grinding was performed in August 2024 on Interstate 17 (I-17) north of Phoenix, Arizona. Grinding was
used to restore smoothness and reduce noise on a larger concrete pavement restoration project to remove
asphalt concrete friction course. The contractor stated that the grinding equipment used on this highway job is
also used on larger scale airfield projects. Additional details are provided in Table A-23.

Table A-23. General Information

Category Detail

Location Phoenix, Arizona

LTPP climate region® Dry non-freeze

Year of grinding 2024

Reason for grinding Concrete pavement restoration
Grinding depth (in.) 0.188

Avg. groove count (No./foot)? Not measured

Avg. groove depth (in.)? 0.079

Specific grind location Interstate

Age of ground surface in 2024 Unknown

Age of concrete when ground n/a — new construction
Regrooved? n/a

ILTPP — FHWA Long-Term Pavement Performance Program
2Measured during the 2024 field visit

Active Grinding Observations

The research team visited the site and observed grinding operations on August 17, 2024. Diamond grinding was
performed with a Model PC6004EC by Diamond Products (Figure A-190). Grinding stopped briefly to change out
the slurry truck but otherwise the equipment moved forward in a constant rate of 20 — 30 feet/minute and was
efficient at collecting slurry from the ground surface. No slurry remained on the surface after the equipment
passed over a location.

Figure A-191 shows the two diamond ground surface conditions observed: a surface ground during a previous
shift (same construction project) that had been exposed to some traffic and a newly ground surface behind the
equipment (un-trafficked).
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Source: NCE

Figure A-190. Typical diamond grinding equipment, including slurry truck.

There was a slight elevation difference between the two grinding passes as shown in Figure A-191. The trafficked
area appeared to have a less aggressive texture compared to the newly ground surface in the same image.
Figure A-192 and Figure A-193 provide examples of the trafficked surface. Note the presence of residual fins in
Figure A-193 that could break off and be considered FOD on an airport pavement. The passing vehicle tires likely
broke off excess fins and immediately wore off sharp edges on the lands left by the grinding head. While there
were excessive residual fins present, broken off pieces (i.e., considered FOD on an airfield) were not present on
the surface. Figure A-194 shows an area of newly ground concrete with significantly more residual fins than
other areas observed.

Figure A-195 provides an example of a small area with broken fins and popouts in the newly ground surface.
Another popout is shown in Figure A-196. These were the result of the grinding operation and are considered

normal.
Nl
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Source: NCE
Figure A-191. Comparison of recently ground surface (left half of image) and newly ground surface (right half
of image). Note the slight elevation difference at the edge of overlap.
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Source: NCE

Figure A-192. Overall condition of recently ground concrete surface that received some traffic.

Source: NCE

Figure A-193. Close-up of recently ground surface showing the overall texture.

Source: NCE

Figure A-194. Example of excess fins left behind by grinding operations (top half of image — right after pass of
equipment; bottom half of image — previous pass of grinding equipment, trafficked).
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Source: NCE
Figure A-195. Example of broken off fins and popouts right after the grinding operation.

Source: NCE

Figure A-196. Example of residual fins and a popout after a pass of the grinding equipment.

Takeaways from Discussion with Contractor
Additional takeaways from the discussion with the contractor include:

e The grinding head on the Model PC6004EC grinder (Figure A-197) was 50.25 inches wide, and it typically
lasts 30,000 square yards with continuous grinding on the interstate. Selection of blade type and
spacings generally depends on aggregate hardness. However, the introduction of newer technology
diamond blades has reduced the influence of aggregate hardness on blade spacings. The contractor
stated this was a huge improvement for the industry as rebuilding the grinding head is an intensive

A-132



ACPTP 2022-6 Effects of Diamond Grinding on Airfield Pavements

process that takes approximately eight hours. The grinding head on the equipment used on |-17 used
newer technology diamond blades (Figure A-198) and the contractor stated that they plan to use the
same blade spacing throughout the project even if different aggregate types are encountered.

e The contractor emphasized the importance of skilled operators and properly maintaining equipment,
stating the importance of checking the grinding head and cleaning any debris stuck between the blades.
Losing one to two random segments (i.e., area on the blade that holds the diamond cutting interface) is
not a big deal but more than that can start to cause adjacent segments or blades to fail.

i
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Figure A-197. Close-up of diamond grinding head.

Source: NCE

Source: NCE

Figure A-198. Close-up of diamond blade segments showing embedded diamonds.
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Key Takeaways

The following are key takeaways from this case study of active grinding operations:

Diamond grinding was performed in August 2024 on I-17 north of Phoenix, Arizona. Grinding was used
to restore smoothness and reduce noise on a larger concrete pavement restoration project to remove
asphalt concrete friction course.

The target grinding depth was 0.188 inches and the contractor stated that the grinding equipment used
on this highway job is also used on larger scale airfield projects.

Some broken fins and popouts were observed in the newly ground surface. These were the result of the
grinding operation and are considered normal.

There was one area with excessive residual fins on the newly ground surface. This did not appear to be
representative of the overall surface texture.

The adjacent ground surface (ground during a previous shift) had been exposed to some traffic, and it
appeared that the traffic removed some of the excess fins and reduced sharp edges on the lands.

The contractor provided additional input regarding newer diamond blade technology, the importance of
grinding equipment maintenance, and effort to rebuild a grinding head.
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Appendix B — Surface Measurements

Measuring the surface texture of diamond ground airfield concrete surfaces is not common, but project
stakeholders reported the final surface texture as a source of disputes during construction. These disputes
revolve around the depth of grooves, height of lands (residual fins that can break off and become FOD), and
texture. Oftentimes, field depth measurements are taken with an automotive tire tread depth gauge, with little
repeatability and poor accuracy.

This project included measuring groove depth with an automotive tire tread depth gauge, counting the number
of grooves per foot of concrete surface (to estimate the number of blades per foot used during grinding), and
collecting macrotexture data with an AMES Laser Texture Scanner, Model 9400HD (LTS). Where possible, these
data were collected on newly diamond ground concrete surfaces and diamond ground concrete surfaces that
have been in service between 1 and 30+ years. The LTS was chosen over the Sand Patch Test (ASTM E965, 2019)
because the LTS allowed for more data to be collected during limited airfield pavement facility closure
timeframes for site visits.

The main objectives of data collection were:

e Collect groove depth measurements and estimate the number of blades (per foot) used to grind the
surfaces.

e Evaluate the feasibility of using laser-based macrotexture measurement on airfield pavements.

e Collect data to serve as a benchmark for future work in this area and discuss any initial trends
observed.

Texture Parameters

Surface texture is commonly introduced to an airfield concrete pavement surface as part of finishing operations
through a drag (burlap or artificial turf) or brooming. Diamond grinding can also be used to create surface
texture on concrete pavements. The texture that results from grinding is influenced by the coarse aggregate
hardness, hardened concrete properties, blade width, blade spacing, and speed of grinding operations.

Mean Profile Depth

MPD is a standardized measure of pavement surface macrotexture that represents the average height
difference over surface profiles collected along the measured direction. The LTS software processes the profile
data to report the mean profile depth (MPD) per ASTM E1845 (2015). Large MPD values generally indicate a
coarser macrotexture, which is good for wet weather friction but will cause more tire wear and rolling
resistance.

Estimated Texture Depth

Estimated texture depth (ETD) is a calculated parameter that represents estimated Mean Texture Depth (MTD).
ETD is derived from measurements of the MPD and provides an estimate of the pavement's macrotexture that
affects both skid resistance and water drainage. Higher ETD values indicate a coarser texture and better skid
resistance. ETD can be calculated according to the following equation:
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ETD = 0.2 + (0.8 * MPD)

Where MDP is measured in mm, and ETD is calculated in mm.

LTS Device

The Ames Model 9400HD LTS (Figure B-1) is a handheld, non-destructive, and self-contained device designed for
measurement of both micro and macro surface textures on small patches of pavement surface (roughly 4 x 3
inches). It is 6 x 9 x 8 inches (W x L x H) and weighs around 9 pounds. It uses a shielded, downward-facing point
laser that performs multiple linear scans lines of the surface per test. The device calculates MPD and ETD with a
high vertical resolution of 0.00012 inches and a 1.2-inch measurement range. It collects elevation height data
and scan intensity images while automatically filtering out invalid spikes.

There are various settings that allow users to customize their LTS test based on project needs. In general, the
point laser performs a linear scan along the length of the device and returns to the baseline position for
subsequent, offset scan lines. The number of scan lines, which determines the spacing between scan lines, is a
user-defined setting during device setup. More scan lines result in finer resolution but increases scanning time,
while fewer scan lines provide quicker data collection at the cost of reduced detail. Additionally, factors such as
scan speed, laser intensity, and resolution can further be adjusted to optimize data quality based on surface
conditions and testing requirements. The settings used to collect data for this project are shown in Figure B-2.

yyyyyy

Source: NCE

Figure B-1. AMES Laser Texture Scanner, Model 9400HD scanning diamond ground pavement.
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Units = English (in)

Scan Lines = 2@

Desired Scan Width = 2.756

Actual Scan Width = 2.75236

Scan Width Max Resolution = @.88837

Scan Width Multiplier = 149

Scan Width Sample Spacing = ©.14486

Scan Length = 4.894

Scan Length Sample Spacing = 8.88825
Number of Channels = 1

Laser Type = 2

Polynomial Regression Removed = False
Least Squares Plane Fitting = False
Spike Removal = Excessive 5lope

Bridge Invalids = On

High Pass Filter = OFf

|Low Pass Filter = OFF

Calculated Indexes = MPD, ETD, RM5, Rsk, Rku, Ra, Rg, Length, Length Ratio, EEV
MPD = ISO 13473-1:2819

MPD Low-pass Filter = 3.8 mm

ETD Transform Equation = ETD = @.8888 + @.3888 x MPD
Wariance Type = Elevation

Long Variance Highpass Filter = 1.9685
Long Variance Lowpass Filter = 8.19685
Short Variance Highpass Filter = 8.19685
Short Variance Lowpass Filter = 8.81969
Micro Variance Highpass Filter = 8.81989
Micro Variance Lowpass Filter = 8.88157

Source: NCE, screenshot from AMES Engineering — Texture Scanner software

Figure B-2. LTS scanner settings used for data collection.

Figure B-3 shows the black metallic scanner base plate that is used to select the area of a surface to be scanned
with the LTS device. In this example, the scan was performed perpendicular to the grind direction. The AMES
Engineering Software creates images of the 3-dimensional surfaces from the scan data as shown in Figure B-4
and Figure B-5.

Figure B-3. LTS base plate with the surface for measurement shown (perpendicular scan) (scale in mm).
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Length (in)

Source: NCE, screenshot from AMES Engineering LTS software.

Figure B-4. Example of surface profile lines in 3D. Each line represents one laser line scan.

Source: NCE, screenshot from AMES Engineering LTS software.

Figure B-5. Example of 3D surface created from a complete scan.
Data Collection

LTS Measurements

Aircraft operating on runways and taxiways generally align with the direction of grooves introduced by grinding
operations. However, the grind direction on an apron may not always coincide with the direction of aircraft

traffic. LTS measurements were taken both parallel and perpendicular to the direction of the grooves at various
locations on the diamond ground pavement. Additional data were collected on adjacent unground surfaces and
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other areas with unique features such as tire rubber buildup or different severities of surface wear. Figure B-6
provides an example of field measurements being taken on a pavement surface.

Source: NCE

Figure B-6. Field measurements: setting up an LTS scan (left) and scanning (right).

An initial assessment was done to assess the impact of increasing the number of scan lines (per test) on MPD
values. Replicate tests were performed at one airport with scan densities of 10, 20, 30, and 40 scan lines per
test. MPD values were then compared using t-tests with a significance level of 0.05. The difference between
MPD values was statistically significant only for the 10 scan lines per test case, indicating that increasing the
density beyond 20 scan lines did not statistically improve accuracy. Based on these findings, a density of 20-line
scans per test was selected for data collection, ensuring reliable measurements without unnecessary scanning
time on airfield pavements with limited access time.

Additional Surface Measurements

Figure B-7 shows the additional surface measurements collected during site visits. The grooves within a 12-inch
sample surface were counted to estimate the number of blades per foot used in the grinding operation. Also, a
tire tread depth gauge was used to estimate the groove depth every two inches across a one-foot sample of

pavement. These data were not collected at all sites because site access time was very limited at some airports.
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Source: NCE
Figure B-7. Measuring groove depths with a tire gauge (showing ~3/32-inch depth).
Measurement Protocol

A field survey protocol was followed prior to every measurement. For every location with a ground surface, both
parallel and perpendicular scans were conducted, and aligned using the LTS template as shown in Figure B-8.

Source: Applied Pavement Technology

Figure B-8. Surface preparation prior to LTS measurements (left: perpendicular and right: parallel directions).
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The step-by-step protocol included:
1. Prepare the test location and collect initial data:

e Use a lumber crayon and straight edge to mark a continuous one-foot line at the test location
perpendicular to the grind orientation. Add marks every two inches. Label the line (e.g., A-1).

e Photograph the labeled test site with GPS tagging enabled.
e Along the 1-foot line:
i. Count the number of grooves and record the count.
ii. Test physical depth at two-inch intervals using a tire tread gauge. Record the depths.
2. Collect the laser texture scanner data:
e Prior to each scan, record the scan file name displayed on the device.

e Orient the LTS with the long edge perpendicular to the direction of the grind pattern (adjacent to
the one-foot line) and perform one scan.

e Orient the LTS with the long edge parallel to the direction of grooves (adjacent to the one-foot line)
and perform one scan.

e The device will automatically save the data.
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Data

This section presents data measured at each field visit location, including 10 locations with previously ground

concrete pavement and three locations with active grinding operations. A summary of the site visit locations and

information on the tests and locations is provided in Table B-1.

Table B-1. LTS Scan Summary
Number of

Types of Locations New or Existing

?
Locations Tested Tested SiEEEen Grind

Location

Vermont Air National

Existi
Guard Facility Apron No xisting
Denver International Taxiway, high-speed Yes: runway and high- Existin
Airport taxiway, runway speed exit taxiway only &
U.S. Air Force Base in Runwa Yes Existin
Alaska 4 &
Gulfport. Biloxi . Taxiway No Existing
International Airport
Commercial Service -
Airport in Nevada Runway Yes Existing
Chicago O’Hare . .
International Airport Apron, taxiway, runway Yes: runway only Existing
Rochester International -
E

Airport Runway Yes xisting
Dallas Fort Worth RUNWa Yes Existin
International Airport ¥ &
U.S. Air Force Base in .

Runway Yes Existing
Texas
Canadian Forces Base .. -
Trenton Deicing pad, apron No Existing
Interstate 17 in Arizona Interstate highway No New

.S, Ai B i

U.S. Air Force Base in Runway Yes New
Texas
Spokane International Apron No New

Airport
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Vermont Air National Guard Facility

Table B-2 and Table B-3 provide the groove counts and groove depth measurements, respectively. Table B-4 lists
a summary of LTS data. A total of 17 scans were performed, with additional scans used to assess data quality.

Table B-2. Groove Count Within 12-inch Evaluation Area for Vermont Air National Guard Facility

Location Trial 1 (count) Trial 2 (count) Trial 3 (count)

1 57 59 57
2 58 60 58
3 64 64 64

Table B-3. Groove Depths at Intervals in 12-inch Evaluation Area for Vermont Air National Guard Facility

Location TGD (in.) at TGD (in.) at TGD (in.) at TGD (in.) at TGD (in.) at TGD (in.) at
2-inch offset  4-inch offset 6-inch offset 8-inch offset 10-inch offset  12-inch offset

1 0.031 0.031 0.031 0.031 0.031 0.031

2 0.031 <0.031 0.031 0.031 0.031 0.031

3 0.031 <0.031 0.031 0.031 0.031 0.031

TGD - Tire gauge depth; 1/32 in. = 0.031 in.

Table B-4. Laser Texture Scanner Data for Vermont Air National Guard Facility

Device Orientation to Grind

Location Description

Grind Description

1-1 Apron Loc. 1 Ground surface Parallel 0.221 0.377
1-1 Apron Loc. 1 Ground surface Perpendicular 0.706 0.764
1-2 Apron Loc. 1 Ground surface, TG #1 Parallel 0.264 0.412
1-2 Apron Loc. 1 Ground surface, TG #1 Perpendicular 0.527 0.622
1-3 Apron Loc. 1 Ground surface Parallel 0.177 0.341
1-3 Apron Loc. 1 Ground surface Perpendicular 0.602 0.681
2-1 Apron Loc. 2 Ground surface Parallel 0.166 0.333
2-1 Apron Loc. 2 Ground surface Perpendicular 0.218 0.374
2-2 Apron Loc. 2 Ground surface, TG #2 Perpendicular 0.344 0.475
2-2 Apron Loc. 2 Ground surface, TG #2 Parallel 0.175 0.340
2-3 Apron Loc. 2 Ground surface Parallel 0.214 0.371
31 Apron Loc. 3 Ground surface Parallel 0.194 0.355
31 Apron Loc. 3 Ground surface Perpendicular 0.515 0.612
3-2 Apron Loc. 3 Ground surface, TG #3 Parallel 0.129 0.303
3-2 Apron Loc. 3 Ground surface, TG #3 Perpendicular 0.511 0.609
3-3 Apron Loc. 3 Ground surface Perpendicular 0.505 0.604
3-3 Apron Loc. 3 Ground surface Parallel 0.137 0.309

TG — location of tire gauge measurements
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Denver International Airport

Table B-5 and Table B-6 provide the groove counts and groove depth measurements, respectively. Table B-7 lists
a summary of LTS data. A total of 38 scans were performed, with additional scans used to assess data quality.

Table B-5. Groove Count Within 12-inch Evaluation Area for Denver International

Location Trial 1 (count) Trial 2 (count)
A 58 57

B 65 65

C 53 53

D 59 57

E 60 -

Table B-6. Groove Depths at Intervals in 12-inch Evaluation Area for Denver International

Location TGD (in.)at TGD (in.)Jat TGD (in.)at TGD (in.)at TGD (in.) at TGD (in.) at
2-inch offset 4-inch offset 6-inch offset 8-inch offset 10-inch offset  12-inch offset
A (Trial 1 & 2) 0.039 0.039 0.039 0.039 0.039 0.039
B (Trial 1 & 2) 0.039 0.039 0.039 0.039 0.039 0.039
C (Trial 1) 0.079 0.079 0.079 0.079 0.079 0.079
C (Trial 2) 0.039 0.039 0.039 0.039 0.039 0.039
D (Trial 1 & 2) 0.039 0.039 0.039 0.039 0.039 0.039
E (Trial 1 & 2) 0.039 0.039 0.039 0.039 0.039 0.039

TGD - Tire gauge depth; 1/32 in. = 0.031 in.

Table B-7. Laser Texture Scanner Data for Denver International

Device Orientation Avg. MPD

Location Description Grind Description to Grind (mm)

A-1 Taxiway M5 Ground surface Perpendicular 0.428 0.543
A-1 Taxiway M5 Ground surface Parallel 0.227 0.381
A-2 Taxiway M5 Ground surface Perpendicular 0.366 0.493
A-2 Taxiway M5 Ground surface Parallel 0.242 0.394
A-3 Taxiway M5 Ground surface, TG #1 Perpendicular 0.410 0.528
A-3 Taxiway M5 Ground surface, TG #1 Parallel 0.258 0.407
A-4 Taxiway M5 Ground surface, TG #2 Perpendicular 0.662 0.729
A-4 Taxiway M5 Ground surface, TG #2 Parallel 0.859 0.887
B-1 Taxiway M6 Ground surface Perpendicular 0.662 0.730
B-1 Taxiway M6 Ground surface Parallel 0.236 0.389
B-2 Taxiway M6 Ground surface, TG #3 Perpendicular 0.896 0.917
B-2 Taxiway M6 Ground surface, TG #3 Parallel 0.185 0.348
B-3 Taxiway M6 Over lip in grind Perpendicular 0.841 0.873
B-4 Taxiway M6 Ground surface, TG #4 Perpendicular 0.636 0.709
B-4 Taxiway M6 Ground surface, TG #4 Parallel 0.242 0.393
B-5 Taxiway M6 Unground surface Perpendicular 0.448 0.558
B-5 Taxiway M6 Unground surface Parallel 0.409 0.528
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Device Orientation Avg. MPD  Avg. ETD

Location to Grind (mm) (mm)

Description

Grind Description

C-1 Taxiway E/C Unground surface Perpendicular 0.439 0.551
C-1 Taxiway E/C Unground surface Parallel 0.395 0.516
C-2 Taxiway E/C Ground surface, TG #5 Perpendicular 1.064 1.051
C-2 Taxiway E/C Ground surface, TG #5 Parallel 0.499 0.599
D-1 Taxiway M9 Ground surface, TG #6 Perpendicular 0.644 0.715
D-1 Taxiway M9 Ground surface, TG #6 Parallel 0.209 0.367
D-2 Taxiway M9 Unground surface Perpendicular 0.644 0.715
D-2 Taxiway M9 Unground surface Parallel 0.591 0.673
D-3 Taxiway M9 Ground surface, TG #7 Perpendicular 0.644 0.716
D-3 Taxiway M9 Ground surface, TG #7 Parallel 0.243 0.394
E-1 $:>::sz¥, i;; at Ground surface, TG #9 Perpendicular 0.78 0.824
E-1 $:):‘x2z U; at Ground surface, TG #9 Parallel 0.255 0.404
E-2 'I;:):szzz '1\A7: at Unground surface Perpendicular 0.636 0.709
E-2 _?:):\x:; '1\A7; at Unground surface Parallel 0.598 0.679
B-6 Taxiway M6 Ground surface Perpendicular 0.658 0.726
B-6 Taxiway M6 Ground surface Perpendicular 0.658 0.727
B-6 Taxiway M6 Ground surface Perpendicular 0.658 0.727
B-6 Taxiway M6 Ground surface Parallel 1.097 1.078
B-6 Taxiway M6 Ground surface Parallel 1.097 1.078
B-6 Taxiway M6 Ground surface Parallel 1.097 1.078
B-7 Taxiway M6 Ground surface Perpendicular 0.642 0.714

TG — location of tire gauge measurements
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U.S. Air Force Base in Alaska

Table B-8 and Table B-9 provide the groove counts and groove depth measurements, respectively. Table B-10
lists a summary of LTS data. A total of 16 scans were performed.

Table B-8. Groove Count Within 12-inch Evaluation Area at an AFB in Alaska

Location Trial 1 (count) Trial 2 (count)
A 55 56
B 55 55
C 55 56
D 55 56

Table B-9. Groove Depths at Intervals in 12-inch Evaluation Area at an AFB in Alaska

TGD (in.)at TGD (in.)at TGD (in.)at TGD (in.)at TGD (in.)at TGD (in.)at TGD (in.) at

Location 0-inch offset 2-inch offset 4-inch offset 6-inch offset 8-inch offset 10-inch offset 12-inch offset
A-1 0.039 0.039 0.039 0.039 0.039 0.039 0.039

A-2 0.039 0.039 0.039 <0.039 0.039 0.039 <0.039

B-1 0.039 0.079 0.039 0.039 0.039 0.039 0.039

B-2 0.039 0.039 0.079 0.079 0.079 0.039 0.039

C-1 0.039 0.079 0.079 0.039 0.039 0.079 0.079

C-2 0.039 0.039 0.039 0.039 0.039 0.079 0.039

D-1 0.039 0.039 0.039 0.039 0.039 0.039 0.039

D-2 0.039 0.039 <0.039 0.039 0.039 0.039 <0.039

TGD - Tire gauge depth; 1/32 in. = 0.031 in.
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Table B-10. Laser Texture Scanner Data at an AFB in Alaska

Device Orientation

Location Description Grind Description to Grind Avg. MPD (mm) Avg. ETD (mm)
A-1 Runway Loc. A Ground surface, TG #1 Parallel 0.766 0.813
A-1 Runway Loc. A Ground surface, TG #1 Perpendicular 0.491 0.593
A-2 Runway Loc. A Ground surface, TG #2 Parallel 0.921 0.937
A-2 Runway Loc. A Ground surface, TG #2 Perpendicular 0.809 0.847
B-1 Runway Loc. B Ground surface, TG #3 Parallel 1.063 1.050
B-1 Runway Loc. B Ground surface, TG #3 Perpendicular 0.529 0.623
B-2 Runway Loc. B Ground surface, TG #4 Parallel 0.782 0.826
B-2 Runway Loc. B Ground surface, TG #4 Perpendicular 1.125 1.100
C-1 Runway Loc. C Ground surface, TG #5 Parallel 0.595 0.676
C-1 Runway Loc. C Ground surface, TG #5 Perpendicular 0.952 0.962
C-2 Runway Loc. C Ground surface, TG #6 Parallel 0.638 0.711
C-2 Runway Loc. C Ground surface, TG #6 Perpendicular 0.836 0.869
D-1 Runway Loc. D Ground surface, TG #7 Parallel 0.627 0.702
D-1 Runway Loc. D Ground surface, TG #7 Perpendicular 0.625 0.700
D-2 Runway Loc. D Ground surface, TG #8 Parallel 1.061 1.049
D-2 Runway Loc. D Ground surface, TG #8 Perpendicular 0.644 0.715

TG — location of tire gauge measurements
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Gulfport-Biloxi International

Table B-11 and Table B- 12 provide the groove counts and groove depth measurements, respectively. Table B-13
lists a summary of LTS data. A total of 12 scans were performed.

Table B-11. Groove Count Within 12-inch Evaluation Area for Gulfport-Biloxi International

Location Trial 1 (count)

A-1 55
A-2 56
B-1 56
B-2 56

Table B- 12. Groove Depths at Intervals in 12-inch Evaluation Area for Gulfport-Biloxi International

TGD (in.)at TGD (in.)at TGD (in.)at TGD (in.)at TGD (in.)at TGD (in.)at TGD (in.) at

Location i . . . . . .
0-inch offset 2-inch offset 4-inch offset 6-inch offset 8-inch offset 10-inch offset 12-inch offset
0.039 0.039
A-1 0.039 ~0.079 0.079 0.039 —0.079 0.039 0.039
A-2 0.039 0.039 0.039 0.079 0.039 0.039 0.039
—-0.079
B-1 0.039 0.039 0.039 0.039 0.039 0.039 <0.039
-0.079
B-2 0.039 0.039 0.039 0.079 0.039 <0.039 <0.039

TGD - Tire gauge depth; 1/32 in. = 0.031 in.

Table B-13. Laser Texture Scanner Data for Gulfport-Biloxi International

Device Orientation Avg. MPD  Avg. ETD

Location Description Grind Description to Grind tmm) i)
A-1 Taxiway J at Runway 14 Ground Surface, TG Parallel 0.385 0.508
A-1 Taxiway J at Runway 14 Ground Surface, TG Perpendicular 1.104 1.083
A-2 Taxiway J at Runway 14 Ground Surface, TG Parallel 0.345 0.476
A-2 Taxiway J at Runway 14 Ground Surface, TG Perpendicular 0.906 0.924
A-3 Taxiway J at Runway 14 Ground Surface Parallel 0.186 0.349
A-3 Taxiway J at Runway 14 Ground Surface Perpendicular 0.200 0.360
B-1 Taxiway J at Runway 32 Ground Surface, TG Parallel 0.229 0.383
B-1 Taxiway J at Runway 32 Ground Surface, TG Perpendicular 0.735 0.788
B-2 Taxiway J at Runway 32 Ground Surface, TG Parallel 0.291 0.433
B-2 Taxiway J at Runway 32 Ground Surface, TG Perpendicular 0.790 0.832
B-3 Taxiway J at Runway 32 Ground Surface Parallel 0.173 0.338
B-3 Taxiway J at Runway 32 Ground Surface Perpendicular 0.423 0.539

TG - location of tire gauge measurements
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Commercial Service Airport in Nevada

Table B-14 and Table B-15 provide the groove counts and groove depth measurements, respectively. Some
scans were taken in the feather grind areas (old concrete), in areas with rubber buildup, and in unground areas
that rarely experience aircraft landing traffic (e.g., outer areas of runway). Table B-16 provides details on the
surface and Table B-17 lists a summary of LTS data. A total of 39 scans were performed.

Table B-14. Groove Count Within 12-inch Evaluation Area for a Commercial Service Airport in Nevada

Location Trial 1 (count)

A-1 56
A-2 55
A-3 56
C-1 55
C-2 55
C-3 54
D-1 56
D-2 55
D-3 56

Table B-15. Groove Depths at Intervals in 12-inch Evaluation Area for a Commercial Service Airport in Nevada

TGD (in.)at TGD (in.)at TGD (in.)at TGD (in.)at TGD (in.)at TGD (in.)at TGD (in.) at

Location 0-inch offset 2-inch offset 4-inch offset 6-inch offset 8-inch offset 10-inch offset 12-inch offset
A-1 0.031 0.063 0.063 0.063 0.063 0.063 0.063
A-2 0.063 0.063 0.031 0.063 0.063 0.063 0.063
A-3 0.063 0.031 0.063 0.063 0.031 0.063 0.031
C-1 0.093 0.063 0.093 0.063 0.063 0.063 0.063
C-2 0.063 0.063 0.093 0.093 0.063 0.093 0.063
C-3 0.063 0.093 0.063 0.093 0.093 0.063 0.093
D-1 0.063 0.031 0.063 0.063 0.063 0.031 0.063
D-2 0.063 0.031 0.063 0.063 0.063 0.063 0.063
D-3 0.031 0.063 0.063 0.063 0.063 0.063 0.031

TGD - Tire gauge depth; 1/32 in. = 0.031 in.

B-15



ACPTP 2022-6 Effects of Diamond Grinding on Airfield Pavements

Table B-16. Additional Comments on the Surface

Location Rubber buildup? Comments

A-1 No Old concrete, feather grind
A-2 Yes New concrete
A-3 Yes New concrete
C-1 No Old concrete, feather grind
C-2 No New concrete
C-3 No New concrete
D-1 No Old concrete, feather grind
D-2 Some New concrete
D-3 Some New concrete

Table B-17. Laser Texture Scanner Data for a Commercial Service Airport in Nevada

Device Orientation

Location Description Grind Description to Grind

A-1 Runway Loc. A Ground, old concrete with a lot of fins Parallel 0.506 0.605
A-1 Runway Loc. A Ground, old concrete with a lot of fins Perpendicular 1.140 1.112
A2 Runway Loc. A E;?;naci,_?é;v;een centerline and wheel Parallel 0.612 0.690
A2 Runway Loc. A s;:;nati,fg;v;een centerline and wheel Perpendicular 1.021 1017
A-3 Runway Loc. A Ground, centerline Parallel 1.830 1.664
A-3 Runway Loc. A Ground, centerline Perpendicular 0.966 0.973
A-4 Runway Loc. A Ground, west edge of new PCC, minimal rubber Parallel 2.062 1.850
A-4 Runway Loc. A Ground, west edge of new PCC, minimal rubber Perpendicular 0.769 0.815
A-5 Runway Loc. A Ground, overlap area with "taller" lands Perpendicular 1.049 1.039
A-5 Runway Loc. A Ground, overlap area with "taller" lands Perpendicular 0.872 0.898
A-5 Runway Loc. A Ground, overlap area with "taller " lands Parallel 0.394 0.515
A-6 Runway Loc. A Ground, in main gear wheel path, at TG #3 Parallel 1.933 1.747
A-6 Runway Loc. A Ground, in main gear wheel path, at TG #3 Perpendicular 0.742 0.794
A-7 Runway Loc. A Ground, new concrete with a lot of fins Perpendicular 1.146 1.117
B-1 Runway Loc. B Ground Parallel 2.086 1.869
B-1 Runway Loc. B Ground Perpendicular 0.682 0.746
B-2 Runway Loc. B Ground Parallel 2.136 1.909
B-2 Runway Loc. B Ground Perpendicular 0.982 0.986
B-3 Runway Loc. B Ground, old concrete near B-2 Parallel 1.267 1.214
C-1 Runway Loc. C  Ground Parallel 1.809 1.647
C-1 Runway Loc. C  Ground Perpendicular 0.700 0.760
C-2 Runway Loc. C  Ground, wheel path Parallel 0.583 0.666
C-2 Runway Loc. C  Ground, wheel path Perpendicular 1.673 1.538
C-3 Runway Loc. C  Ground, old concrete, at TG #4 Parallel 2.002 1.802
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Location Description

Grind Description

Device Orientation
to Grind

C-3 Runway Loc. C  Ground, old concrete, at TG #4 Perpendicular 0.983 0.986
C-4 Runway Loc. C  Ground, 3 slabs outside of centerline Parallel 0.270 0.416
C-4 Runway Loc. C  Ground, 3 slabs outside of centerline Perpendicular 0.762 0.809
C-5 Runway Loc. C  Ground, on centerline Parallel 2.021 1.817
C-5 Runway Loc. C  Ground, on centerline Perpendicular 1.166 1.133
D-1 Runway Loc. D  Ground, on centerline Parallel 1.819 1.655
D-1 Runway Loc. D Ground, on centerline Perpendicular 0.708 0.766
D-2 Runway Loc. D Ground, wheel path Parallel 1.631 1.505
D-2 Runway Loc. D Ground, wheel path Perpendicular 0.971 0.976
D-3 Runway Loc. D Ground, on centerline, at TG #7 Parallel 1.821 1.657
D-3 Runway Loc. D Ground, on centerline, at TG #7 Perpendicular 0.705 0.764
D-4 Runway Loc. D Ground, wheel path, at TG #8 Parallel 1.918 1.735
D-4 Runway Loc. D Ground, wheel path, at TG #8 Perpendicular 1.355 1.284
D-5 Runway Loc. D Ground, old pavement, near runway edge Parallel 0.809 0.847
D-5 Runway Loc. D Ground, old pavement, near runway edge Perpendicular 1.036 1.028

TG — location of tire gauge measurements
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Chicago O’Hare International

Table B-18 and Table B-19 provide the groove counts and groove depth measurements, respectively. Table B-20
lists a summary of LTS data. A total of 18 scans were performed.

Table B-18. Groove Count Within 12-inch Evaluation Area for Chicago O’Hare International

Location Trial 1 (count)

A-1 55
A-2 55
C-1 54
D-1 55

Table B-19. Groove Depths at Intervals in 12-inch Evaluation Area for Chicago O’Hare International

TGD (in.)at TGD (in.)at TGD (in.)at TGD (in.)at TGD (in.)at TGD (in.)at TGD (in.) at

Location i . . . . . .

0-inch offset 2-inch offset 4-inch offset 6-inch offset 8-inch offset 10-inch offset 12-inch offset
A-1 0.039 0.039 0.079 0.039 0.039 0.039 0.039
A-2 0.039 0.039 0.039 0.079 0.039 0.039 0.039

TGD - Tire gauge depth; 1/32 in. = 0.031 in.

Table B-20. Laser Texture Scanner Data for Chicago O’Hare International

Device Orientationto Avg. MPD

Location Description Grind Description .
P P Grind (mm)

A-1 Hangar Apron Loc. A Ground surface (TG) Perpendicular 1.047 1.038

A-1 Hangar Apron Loc. A Ground surface (TG) Parallel 0.508 0.607

A-2 Hangar Apron Loc. A Ground surface (TG) Perpendicular 1.009 1.007

A3 Hangar Apron Loc. A Grou.nd surface, aircraft Perpendicular 1.044 1.035
parking area

A3 Hangar Apron Loc, A Oround surface, aircraft Parallel 0.348 0.478
parking area

c1 Runway Loc. C Gr(.)u'nd surfac.e, grooved Perpendicular 0.682 0.746
(minimal traffic, runway edge)

c-1 Runway Loc. C Ground surface, grooved Parallel 0.987 0.989
(minimal traffic, runway edge)

c2 Runway Loc. C Grou1'1d surface, grooved Perpendicular 0.469 0.575
(trafficked area)

c2 Runway Loc. C Grou1.1d surface, grooved Parallel 0.943 0.955
(trafficked area)

D-1 Runway Loc. D Ground.surface, grooved Perpendicular 1926 1181
(centerline, touchdown zone)

D-1 Runway Loc. D Ground.surface, grooved Parallel 1521 1417
(centerline, touchdown zone)

D-2 Runway Loc. D Gr(.)u'nd surfac.e, grooved Perpendicular 0.767 0.814
(minimal traffic, runway edge)

D-2 Runway Loc. D Ground surface, grooved Parallel 1.035 1.028

(minimal traffic, runway edge)
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Device Orientationto Avg. MPD  Avg. ETD

Location Description Grind Description

Grind (mm) (mm)
F-1 Hangar Apron Loc. F ch::crfeliz;j surface (old n/a 0.600 0.680
F-2 Hangar Apron Loc. F  Ground surface (old concrete) Perpendicular 0.658 0.726
F-2 Hangar Apron Loc. F  Ground surface (old concrete) Parallel 0.205 0.364
F-3 Hangar Apron Loc. F  Ground surface (new concrete) Perpendicular 0.763 0.810
F-3 Hangar Apron Loc. F  Ground surface (new concrete) Parallel 0.354 0.484

TG — location of tire gauge measurements
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Rochester International Airport

Table B-21 provides the groove counts and Table B-22 lists a summary of LTS data. A total of 27 scans were
performed.

Table B-21. Groove Count Within 12-inch Evaluation Area for Rochester International

Location Trial 1 (count)

A-3 56
B-3 53
C-3 55

Table B-22. Laser Texture Scanner Data for Rochester International

Location Description

Grind Description

Ground - outside wheel path -

Device Orientation to
Grind

A-1 Runway Loc. A Parallel 0.934 0.947
many popouts

A-1 Runway Loc. A Ground - outside wheel path - Perpendicular 0.552 0.642
many popouts

A-2 Runway Lo, A Cround - wheel path - grind Parallel 0.96 0.968
barely detectable

A-2 Runway Loc. A Ground - wheel path = grind Perpendicular 0.275 0.42
barely detectable

A-3 Runway Loc. A Ground - wheel path Parallel 0.899 0.919

A-3 Runway Loc. A Ground - wheel path Perpendicular 0.489 0.591

A-4 Runway Loc. A Unground shoulder n/a 0.32 0.456

B-1 Runway Loc. B Ground - center slab to west Parallel 1.274 1.219

B-1 Runway Loc. B Ground - center slab to west Perpendicular 0.687 0.75

B-2 Runway Loc. B Ground - center slab to east Perpendicular 0.526 0.621

B-2 Runway Loc. B Ground - center slab to east Parallel 1.002 1.002

B-3 Runway Loc. B jGo':;‘”d TsameslabasB2onear b, el 0.344 0.475

B-3 Runway Loc. B j((i)riz:nd ~same slab as B2 — near Perpendicular 0.452 0.562

B-4 Runway Loc. B Unground - grind was about 19 n/a 0.269 0.415

y roc. feet from slab outer edge ’ )

C-1 Runway Loc. C  Unground - more popouts n/a 0.274 0.42

C-2 Runway Loc. C Ground - center slab to west Parallel 0.743 0.795

C-2 Runway Loc. C Ground - center slab to west Perpendicular 0.524 0.619

C-3 Runway Loc. C Ground - 2nd slab from north side Parallel 0.28 0.424

C-3 Runway Loc. C Ground - 2nd slab from north side Perpendicular 0.378 0.502

D-1 Runway Loc. D Limited spot grinding - 2nd panel Perpendicular 0.301 0.441
from south

D-1 Runway Loc, p -imited spotgrinding -2nd panel 1.278 1.223
from south

D-2 Runway Loc. D Unground - outer edge (tined) Parallel 0.363 0.49
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Device Orientationto Avg. MPD Avg. ETD
Grind (mm) (mm)

Location Description Grind Description

Ground - slab next to D2 to

D-3 Runway Loc. D Parallel 1.218 1.174
northwest

D-3 Runway Loc. D Ground - slab next to D2 to Perpendicular 0.549 0.639
northwest

D-4y Runway Loc, p oround - 3rdslab from south - Parallel 1.193 1.154
deep grooves

D-4z Runway Loc, p Cround - 3rd slab from south - Parallel 0.566 0.653
shallow grooves

D-4ba Runway Loc. D Ground - 3rd slab Perpendicular 0.416 0.533
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Dallas Fort Worth International

Table B-23 provides the groove counts and Table B-24 lists a summary of LTS data. A total of 19 scans were
performed.

Table B-23. Groove Count Within 12-inch Evaluation Area for Dallas Fort Worth International

Location Trial 1 (count)

A-2 56
A-3 57
A-4 55
A-5 55
A-6 54
A-71 47

1Groove counts hard to determine, may not be representative.

Table B-24. Laser Texture Scanner Data for Dallas Fort Worth International

Device Orientation

Location Description Grind Description to Grind

A-1 Runway Loc. A Unground surface Perpendicular 1.94 1.75
A-2 Runway Loc. A Ground surface, touchdown zone near centerline  Parallel 0.83 0.87
A-2 Runway Loc. A Ground surface, touchdown zone near centerline  Perpendicular 0.92 0.93
A-3 Runway Loc. A Ground surface, outer panel of centerline Parallel 1.42 1.34
A-3 Runway Loc. A Ground surface, outer panel of centerline Perpendicular 0.89 0.91
A-4 Runway Loc. A Ground surface, outer panel, not totally ground Parallel 1.06 1.05
A-4 Runway Loc. A Ground surface, outer panel, not totally ground Perpendicular 0.82 0.85
A-5 Runway Loc. A Ground surface, near centerline Parallel 1.34 1.27
A-5 Runway Loc. A Ground surface, near centerline Perpendicular 1.25 1.20
A-6 Runway Loc. A Ground surface, outside of wheel path Parallel 1.01 1.01
A-6 Runway Loc. A Ground surface, outside of wheel path Perpendicular 1.02 1.02
A-7 Runway Loc. A Ground surface, older grind (not same project) Parallel 1.88 1.70
A-7 Runway Loc. A Ground surface, older grind (not same project) Perpendicular 1.65 1.52
A-9 Runway Loc. A Ground surface, wheel path Parallel 0.96 0.97
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