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Procedure:

Two runway friction tests were performed at New Orleans Lakefront Airport in New Orleans,
LA on Dec. 4, 2012. These tests were conducted by Hi-Lite Markings, Inc. using the
Dynatest/KJ Law T6810 Runway Friction Tester manufactured by Dynatest Consulting, Inc.
The serial number of the test vehicle was #018 with the calibration date of October 2, 2012. A
copy of this unit’s current calibration certificate is located in Attachment A.

The Dynatest/KJ Law T6810 Runway Friction Tester used in this survey is approved by the FAA
and listed in AC No. 150/5320-12C, Appendix 4.

The T6810 Runway Friction Tester is a self-contained vehicle designed to traverse the length of
a runway / roadway and accurately measure the runway / roadway coefficient of slip friction. A
two-axis force transducer accurately measures both continuous longitudinal slip friction forces
while also measuring variations in the vertical force. Unwanted variations in vertical force are
caused by tire bounce due to the runway’s / roadway’s profile variance. On the accompanying
graphs these variances are reflected in severe downward points. If the operator observed some
variance while passing over some runway / roadway joints, the severe changes in vertical force is
measured, but canceled, allowing continuous true and accurate slip friction measurement.

The T6810 Runway Friction Tester contains an onboard self-wetting system as required by the
FAA. Since wet pavement always yields the lowest friction measurements the test results are
always the “worst case” condition. This computer-monitored system regulates water flow from a
105-gallon tank to a nozzle that distributes a 1mm film of water beneath the measuring wheel at
testing speeds of 40 and 60 mph.

The T6810 is fitted with test tires of the following standard; ASTM E1551-93a (1998) Standard
Specification for Special Purpose, Smooth-Tread Tire.

The test procedure was performed in accordance with FAA Advisory Circular No: 150/5320-12C
and Engineering Brief 44-B.

As required by Engineering Brief 44-B, the primary purpose of these Friction Tests are to
determine an Asphalt Pavement Rejuvenation Qualification. RejuvaSeal was placed on three
designated locations at three different application rates. The test locations were 200 feet long
with a minimum 200 foot control area before and after each location. The three locations were
run concurrently in a 1600 foot test section. It was determined that the first location to be tested
was at an application rate of .075 GPSY, the second location was at an application rate of .060
GPSY and the third location was at an application rate of .050 GPSY.



Table 1 — Friction Level Classification for Runway Pavement Surface using the
Dynatest 6810 Friction Tester.

40 MPH Pavement Friction Classification Key Range ‘ Minimum Value ‘ ‘ Maximum Value
Minimum Planning Level 0.50 - 0.59
Maintenance Planning Level 0.60 - 0.81
New Design Objective Level 0.82 - 1.00
60 MPH Pavement Friction Classification Key Range | Minimum Value ‘ | Maximum Value
Minimum Planning Level 0.41 - 0.53
Maintenance Planning Level 0.54 - 0.71
New Design Objective Level 0.72 - 1.00

1- EVALUATION AND MAINTENANCE GUIDELINES.

The following evaluation and maintenance guidelines are recommended based on the friction
levels classified in Table 1. These guidelines take into account that poor friction conditions for
short distances on the runway do not pose a safety problem to aircraft, but long stretches of
slippery pavement are of serious concern and require prompt remedial action.

A. Friction Deterioration below the Maintenance Planning Level (500-foot segment).
When the average Mu value on the wet runway pavement surface is less than the Maintenance
Planning Friction Level but above the Minimum Friction Level in Table 1 for a distance of 500
feet, and the adjacent 500 foot segments are at or above the Maintenance Planning Friction
Level, no corrective action is required. These readings indicate that the pavement friction is
deteriorating but the situation is still within an acceptable overall condition. The airport operator
should monitor the situation closely by conducting periodic friction surveys to establish the rate
and extent of the friction deterioration.

B. Friction Deterioration below the Maintenance Planning Level (1000-foot segment).
When the averaged Mu value on the wet runway pavement surface is less than the Maintenance
Planning Friction Level in Table 1 for a distance of 1000 feet or more, the airport operator
should conduct extensive evaluation into the cause(s) and extent of the friction deterioration and
take appropriate corrective action.



C. Friction Deterioration below the Minimum Planning Level.
When the averaged Mu value on the wet pavement surface is below the Minimum Friction Level
in Table 1 for a distance of 500 feet and the adjacent 500 foot segments are below the
Maintenance Planning Friction Level, corrective action should be taken immediately after
determining the cause(s) of the friction deterioration. Before undertaking corrective measures,
the airport operator should investigate the overall condition of the entire runway pavement
surface to determine if other deficiencies exist that may require additional corrective action.

D. New Design/Construction Friction Level for Runways.
For newly constructed runway pavement surfaces (that are either saw cut grooved or have a PFC
overlay) serving turbojet aircraft operations, the averaged Mu value on the wet runway pavement
surface for each 500 foot segment should be no less than the New Design/Construction Friction
Level in Table 1.All suggestions made in the report come directly from recommendations from
the FAA AC 150-5320/12-C

2-1.  PURPOSE. AC 150/5320-12C provides guidelines for designing, constructing, and maintaining
skid-resistant airport pavement surfaces and for conducting evaluations and surveys of runway
friction for pavement maintenance purposes. It also contains performance specifications for
friction measuring equipment. Guidance on pavement friction measurement for aircraft
operational purposes during winter weather and performance standards for decelerometers is
found in AC 150/5200-30, Airport Winter Safety and Operations.

2-2.  PAVEMENT MAINTENANCE AND EVALUATION RESEARCH. Regardless of
pavement type or surface treatment, runway friction characteristics will change over time
depending on type and frequency of aircraft activity, weather, environmental issues, and
other factors. In addition to ordinary mechanical wear and tear from aircraft tires,
contaminants can collect on runway pavement surfaces to decrease their friction
properties. Contaminants such as rubber deposits, dust particles, jet fuel, oil spillage,
water, snow, ice, and slush all cause friction loss on runway pavement surfaces. Rubber
deposits occur in the touchdown areas on runways and can be quite extensive. Heavy
rubber deposits can completely cover the pavement surface texture thereby causing loss
of aircraft braking capability and directional control when runways are wet.

2-3. SURFACE TEXTURE AND DRAINAGE. In discussing the effects of pavement
texture on friction and hydroplaning, two terms commonly used to describe the pavement
surface are microtexture and macrotexture. Microtexture refers to the fine scale
roughness contributed by small individual aggregate particles on pavement surfaces
which are not readily discernible to the eye but are apparent to the touch, i.e., the feel of
fine sandpaper. Macrotexture refers to visible roughness of the pavement surface as a
whole. Microtexture provides frictional properties for aircraft operating at low speeds and
macrotexture provides frictional properties for aircraft operating at high speeds. Together
they provide adequate frictional properties for aircraft throughout their landing/takeoff
speed range.

The primary function of macrotexture is to provide paths for water to escape from
beneath the aircraft tires. This drainage property becomes more important as the aircraft
speed increases, tire tread depth decreases, and water depth increases. All three of these



3-1.

3-2.

factors contribute to hydroplaning. Good microtexture provides a degree of "sharpness™
necessary for the tire to break through the residual water film that remains after the bulk
water has run off. Both properties are essential in providing skid-resistant pavement
surfaces. Textural appearances, however, can be deceiving. A rough looking surface
could provide adequate drainage channels for the water to escape, but the fine aggregate
in the pavement may consist of rounded or uncrushed mineral grains that are subject to
polishing by traffic, thereby causing the pavement surface to become slippery when wet.
Likewise, a less rough looking surface, that may even have a shiny appearance when wet,
will not necessarily be slippery if it has good micro-textural properties.

All paving should, of course, be constructed with appropriate transverse slope for basic
drainage and must have adequate provision for prompt removal of storm runoff. AC
150/5300-13, Airport Design, provides guidance in this area.

FRICTION DETERIORATION. Over time, the skid-resistance of runway pavement
deteriorates due to a number of factors, the primary ones being mechanical wear and
polishing action from aircraft tires rolling or breaking on the pavement and the
accumulation of contaminants, chiefly rubber, on the pavement surface. The effect of
these two factors is directly dependent upon the volume and type of aircraft traffic. Other
influences on the rate of deterioration are local weather conditions, the type of pavement
(HMA or PCC), the materials used in original construction, any subsequent surface
treatment, and airport maintenance practices.

Structural pavement failure such as rutting, raveling, cracking, joint failure, settling, or
other indicators of distressed pavement can also contribute to runway friction losses.
Prompt repair of these problems should be undertaken as appropriate. Guidance on
corrective action may be found in chapter 2 and AC 150/5380-6. Contaminants, such as
rubber deposits, dust particles, jet fuel, oil spillage, water, snow, ice, and slush, all cause
friction loss on runway pavement surfaces. Removal and runway treatment for snow, ice,
and slush are covered in AC 150/5200-30. The most persistent contaminant problem is
deposit of rubber from tires of landing jet aircraft. Rubber deposits occur at the
touchdown areas on runways and can be quite extensive. Heavy rubber deposits can
completely cover the pavement surface texture causing loss of aircraft braking capability
and directional control, particularly when runways are wet.

SCHEDULING PAVEMENT EVALUATIONS. The operator of any airport with
significant jet aircraft traffic should schedule periodic friction evaluations of each runway
that accommodates jet aircraft. These evaluations should be carried out in accordance
with the procedures outlined in either Section 2 or 3 of this chapter, depending upon the
availability to the airport operator of continuous friction measuring equipment (CFME).
Every runway for jet aircraft should be evaluated at least once each year. Depending on
the volume and type (weight) of traffic on the runways, evaluations will be needed more
frequently, with the most heavily used runways needing evaluation as often as weekly, as
rubber deposits build up. Runway friction measurements take time, and while tests are
being conducted, the runway will be unusable by aircraft. Since this testing is not time
critical, a period should be selected which minimizes disruption of air traffic. Airport
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operations management should work closely with air traffic control, fixed base
operations, and/or airlines.

MINIMUM FRICTION SURVEY FREQUENCY. Table 3-1 should be used as
guidance for scheduling runway friction surveys. This table is based on an average mix of
turbojet aircraft operating on any particular runway. Most aircraft landing on the runway
are narrow body, such as the DC-9, BAC-111, B-727, B-737, etc. A few wide body
aircraft were included in the mix. When any runway end has 20 percent or more wide
body aircraft (L-1011, B-747, DC- 10, MD-11, C-5, etc.) of the total aircraft mix, it is
recommended that the airport operator should select the next higher level of aircraft
operations in Table 3-1 to determine the minimum survey frequency. As airport operators
accumulate data on the rate of change of runway friction under various traffic conditions,
the scheduling of friction surveys may be adjusted to ensure that evaluators will detect
and predict marginal friction conditions in time to take corrective actions.

TABLE 3-1. FRICTION SURVEY FREQUENCY

Daily Jet Aircraft Landings Friction Survey Frequency
e 0tol5 1 Year
e 16t0 30 6 Months
e 31t090 3 Months
e 91to 150 1 Month
e 151to0210 2 Weeks
» Greater than 210 1 Week
SURVEYS WITHOUT CFME. Research has shown that visual evaluations of

pavement friction are not reliable. An operator of an airport that does not support turbojet
operations who suspects that a runway may have inadequate friction characteristics
should arrange for testing by CFME. Visual inspections are essential, however, to note
other surface condition inadequacies such as drainage problems, including ponding and
groove deterioration, and structural deficiencies.

GROOVE DETERIORATION. Periodically, the airport operator should measure the
depth and width of a runway's grooves to check for wear and damage. When 40 percent
of the grooves in the runway are equal to or less than 1/8 inch (3 mm) in depth and/or
width for a distance of 1,500 feet (457 m), the grooves’ effectiveness for preventing
hydroplaning has been considerably reduced. The airport operator should take immediate
corrective action to reinstate the 1/4 inch (6 mm) groove depth and/or width.

MEASUREMENT OF PAVEMENT SURFACE TEXTURE. When a friction test
identifies a pavement surface with inadequate friction characteristics, the cause, such as
rubber accumulation, is often obvious. When the cause is not obvious, the following
guidance may be helpful in determining if the deficiency is a result of deterioration in
surface texture depth. Such deterioration may be caused by weather influences,
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wear/polishing effects of aircraft traffic, and contaminants including but not limited to
rubber deposits. Visual inspections cannot be relied upon to identify pavement surfaces
with poor texture. Pavement texture depths can only be determined by direct
measurements. Even direct measurements may be affected by the operator of the
equipment, so they should be used as only part of an overall pavement friction evaluation.

NEED FOR MAINTENANCE. As traffic mechanically wears down microtexture and
macrotexture and as contaminants build up on runway pavements, friction will decrease
to a point where safety may be diminished. At joint use airports, where high numbers of
military aircraft operations occur, the venting of excess fuel can lead to serious loss of
friction by either causing contaminant buildup or an oil film on the pavement surface.
Also, fog seal treatment of HMA surfaces can substantially reduce the pavement's
coefficient of friction during the first year after application. Surfaces which already have
marginally acceptable friction can become unacceptable when given this type of surface
treatment. When the measured coefficient of friction values approach or drop below the
Maintenance Planning Level as shown in Table 1. Table 4-1 may be used as a tool for
budgeting for and scheduling appropriate and timely maintenance for removal of
contaminants and restoration of good friction characteristics. As stated in chapter 3, the
average aircraft mix was based on mostly narrow body aircraft with a few wide body
aircraft operations included. Rubber accumulation is dependent on the type and frequency
of aircraft landing operations; e.g., weight of aircraft, the number of wheels that
touchdown on the surface, climate, runway length, and runway composition. When more
than 20 percent of the total aircraft mix landings on any one runway end are wide body
aircraft, it is recommended that the airport operator select the next higher level of aircraft
operations in Table 4-1 to determine the rubber removal frequency. Experience and the
use of CFME will allow the airport operator to develop a schedule specific to each
runway.

TABLE 4-1. RUBBER DEPOSIT REMOVAL FREQUENCY

NUMBER OR DAILY TURBOJET AIRCRAFT SUGGESTED RUBBER DEPOSIT

LANDING PER RUNWAY END REMOVAL FREQUENCY
LESS THAN 15 2 YEARS

16 TO 30 1 YEAR

31 TO 90 6 MONTHS

91 TO 150 4 MONTHS

151 TO 210 3 MONTHS
GREATER THAN 210 2 MONTHS

Note: Each runway end should be evaluated separately, e.g. Runway 18 and Runway 36.

The on-board computer-generated graphs (distributed on the date of testing) indicate Mu
averages every 250 feet as specified by the FAA. Attachment B offers a condensed, user-
friendly, color graph of the surveyed area. The technician who performed this survey is
available to answer questions or concerns on the survey procedures and results.



ATTACHMENT A
CERTIFICATE OF CALIBRATION

TWO AXIS FORCE TRANSDUCER

MODEL T6810

N | L~

7IDsx Dynatest”

CALIBRATION CERTIFICATE
T6810 RUNWAY FRICTION TESTER

CUSTOMER: Hi-Lite Markings, Inc.

ITEM: (1) One Dynatest Model 6810 Runway Friction Tester # 013
JOB NUMBER: 458412

CALIBRATION DATE: October 8", 2012

CALIBRATION RESULTS:
Wheel Load

Load Cal

Trac Cal
Distance Cal

290
291
325
6.979

Calibration Certification is performed at a working ambient temperature that is stable within + /~10
degrees [Fahrenheit.

This Calibration Cenification was performed in accordance with prescribed Dynatest Consulting standard
operating procedures.

Y

At
CALIBRATION TECHNEAAN
Vince Muniga

Issued: October 11", 2012
Limitation of Use: Maximum Traction & Load Force not to exceed 2000 |bs,
Maintenance /Repairs Required: Re-Calibration recommended after (1) one year.

This certificate of calibration shall not be reproduced. except in full, without the express written approval
of Dynatest Consulting, Inc.
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Lakefront, LA Test Length RejuvaSeal Test Strips
Graph1-Test1
Distance Average Average Section App
Speed Feet MU Speed Rate
42.2 100 0.75 43.3 1 0.075
42.3 200 0.74 43.7 2 0.06
42.7 300 0.81 43.0 3 0.05
43.1 400
43.5 500
43.6 600 . .
436 700 These graphs are a more consolidated, user friendly, color graphs
435 goo that depict the area surveyed. Graph 1 — Test 1 encompasses all the control
43.4 900 areas and test sections.
43.2 1000
43.0 1100 Please note for Graph 1 — Test 1 above, there was a section of
42.8 1200  asphalt at the end of the survey that still had markings on it. These marking
42.7 1300 were approximately 150 feet in length. This would account for the lower
42.8 1400 MU averages in this section of the survey.
42.9 1500
42.9 1600 Graph 2 — Test 1 thru Graph 4 — Test 1 show more detailed results
430  Overall for each of the three different 200-foot test sections.
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Data Graphs
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Graph 1-Test2

Average Average Distance Average Average Section  App
MU Speed Feet MU Speed Rate

0.98 43.0 100 0.74 43.6 1 0.075
0.96 42.8 200 0.77 43.9 2 0.06
0.86 43.1 300 0.80 433 3 0.05
0.72 433 400
0.82 43.7 500
0.97 43.7 600
0.90 43.6 700 Graph 1 — Test 2 encompasses all the control areas and test
0.73 43.7 800  sections.
0.81 43.9 900
095 437 1000 Please note for Graph 1 — Test 2 above, there was a section of

090 435 1100  agphalt at the end of the survey that still had markings on it. These
0.78 433 1200 marking were approximately 150 feet in length. This would account for

0.85 432 1300 o )
0.86 430 1400 the lower MU averages in this section of the survey.

0.87 42.8 1500 ,
0.98 427 1600 Graph 2 — Test 2 thru Graph 4 — Test 2 show more detailed

results for each of the three different 200-foot test sections.
0.87 43.3  Overall
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