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1.0 INTRODUCTION

The need to perform periodic runway pavement friction testing has
become increasingly obvious over the years. Investigations of many aircraft
overrun and run off accidents attribute inadequate friction
characteristics/braking action as either a primary cause or contributory factor.
The National Transportation Safety Board (NTSB) found runway conditions
were a cause or factor in 115 accidents between 1983-87. In one
investigation involving an aircraft skidding off a runway at a major southern
airport, the NTSB concluded that "evidence of hydroplaning and poor
frictional quality on the last 1500 feet of runway" was one of the primary
causes of the mishap.

As early as 1960, the National Aeronautics and Space Administration
(NASA) was conducting research on aircraft braking performance on dry and
wet runway pavements. NASA, the Federal Aviation Administration (FAA)
and the United States Air Force (USAF) later conducted studies to establish
a correlation between the results of friction surveys by various types of
friction measuring equipment and the braking action of aircraft tires. In
August 1989, the FAA conducted a tire performance evaluation and friction
equipment correlation study at NASA Wallops Flight Facility that resulted in
the establishment of our current runway friction standards

In FAA Advisory Circular 150/5320-12C, Measurement, Construction,
and Maintenance of Skid-Resistant Airport Pavement Surfaces, the FAA

states that "periodic friction surveys (should) be conducted to assure that wet
runway pavement surfaces do not deteriorate below recommended minimum
levels."

The Greek letter "Mu" has been traditionally assigned as the
coefficient of friction. Mu numbers (friction values) measured by CFME are

used to evaluate the surface friction deterioration of runway pavements.



The following FAA friction level classifications were developed from data obtained
from the above-mentioned correlation study at NASA Wallops Flight Facility:
ACTION GUIDELINES

FAA Approved GripTester GripTester

CFME Friction Friction
Tester Tester
Runway Friction 40 MPH 60 MPH

Survey Speed

Friction Value

Grip Number RESULTS RESULTS
MINIMUM 43 24
MAINTENANCE 53 36
PLANNING
NEW DESIGN 74 64

Source: Table 3-2, FAA Advisory Circular 150/5320-12C

The Grip Number is the friction value or Mu reported by the Findlay Irvine GripTester. This value is correlated to all FAA
approved CFMEs so the more commonly known term Mu, will be throughout this repart.

IMMEDIATE ACTION: Average Mu is below the MINIMUM LEVEL for 500"
and the adjacent 500' segments are below the MAINTENANCE PLANNING
LEVEL.

EVALUATE AND CORRECT: Average Mu is below MAINTENANCE
PLANNING LEVEL for 1000'

MONITOR CLOSELY: Average Mu ifless than MAINTENANCE PLANNING
LEVEL for 500" but above the MINIMUM LEVEL and the adjacent 500'
segments are at or above the MAINTENANCE PLANNING LEVEL.

For surfaces with Mu readings below Minimum Friction Level, corrective
action should be taken immediately after determining the cause(s) of the friction
deterioration. Mu readings at or below Maintenance Planning Friction Level, but
above Minimum Friction Level, indicate that the pavement friction is deteriorating.
An extensive evaluation of the cause(s) and extent of the friction deterioration
should be conducted and appropriate corrective action should be taken.



2.0 BACKGROUND

2.1 What Does This Survey Measure

Pavement surface texture consists of two common features, microtexture and
macrotexture. Microtexture refers to the fine-scale roughness of the individual
aggregate particles thatis not visible to the naked eye. Microtexture is importantin
penetrating thin water films associated with slow speed (viscous) hydroplaning.
Abrasion due to repeated fraffic applications eliminates these rough edges on the
aggregate and prevents it from penetrating a thin film of water for adequate
tire/pavement contact. Contaminants, particularly rubber accumulation due to
aircraft tire spin-up at touchdown, will coat the aggregate particles and eliminate the
rough microtexture. The loss of the microtexture and subsequent reduction of
friction posses a safety hazard at high-speed turnoffs, taxiway turnoff and runway
accelerate/stop areas.

Macrotexture refers to the overall roughness of the pavement surface as a
whole. Macrotexture provides a means for drainage of bulk water associated with
dynamic hydroplaning. The deposition of contaminants such as rubber from aircraft
tires will eventually fill the macrotexture of the pavement surface and not allow
draining of bulk water. Macrotexture is evaluated visually and at high friction test
speeds (60 MPH) It is additionally quantified with an aqueous outflow meter. Unless
the microtexture survey suggests a potential drainage problem, it is not considered

part of this evaluation.

2.2 EQUIPMENT

The testing was completed using a Findlay Irvine GripTester (Serial No.
069). The Fl GripTester is specifically listed as a qualified product for continuous
friction measurement in FAA Advisory Circular 150/5320-12C.

The GripTester is a trailer-mounted fixed slip runway pavement friction
measuring instrument designed to obtain real-time friction coefficients. The
GripTester operates electronically and uses computer programs to aid in calibration

of measuring equipment, planning friction runs, and performance of actual runs.



The GripTester measures surface friction by determining the force created against a
calibrated measuring tire that is loaded to slip at a ratio of 14 percent. An electronic
load cell to which the measuring wheel is attached measures this force. The load
cell reads runway frictional changes as electronic values and transmits the datato a
Signal Conditioner via shielded cable. In addition, an electronic encoder mounted
next to the drive (main) wheel serves as a distance sensor. The distance sensor
reads a digital pulse in increments of one per wheel revolution and transmits this
information to the Signal Conditioner via shielded cable for calculation each time the
GripTester traveis 2.7 feet.

The Signai Conditioner, which is mounted on the GripTester frame, ampilifies
analog Mu data received from the load cell and distance sensor for transmission to
the cab-mounted Processor. The signals from the electronic distance sensor
provide both distance measurement and, when combined with increments of
real-time, highly accurate speed measurement.

The Processor is connected to the Signal Conditioner by shielded cable. The
Processor uses a Pentium Class Computer to calculate, store, and process friction
data received. Processed data is transmitted to an eye-level computer screen for
immediate monitoring. The data is also stored internally on the computer=s hard
drive for data averaging and later printout.

The GripTester is equipped with a self-watering system composed of a water
tank and a constant pressure pump mounted in the bed of the tow vehicle. The
level of pressure is controlled to assure a constant amount of water, adjusted to the
vehicle speed. The self-watering system simulates a wet pavement surface by
providing a uniform depth of 0.04 inches of water in front of the friction measuring
wheels of the Mu-Meter at both the 40 and 60 mph testing speeds. Using the
self-watering system, areas of runway pavements with insufficient friction may be
identified.

2.3 TEST PROCEDURES

Prior to any testing, the required calibration procedure as prescribed by
Findlay lrvine, the GripTester's manufacturer, was performed. The first step in the

calibration procedure requires the air pressure (measured at ambient temperature)



for the Measuring Wheel tires to be adjusted to 20 psi. Following this, the zero
calibration adjustment of the load cell is performed.

All testing was conducted in accordance with FAA Advisory Circular
150/8320-12C, which details the procedures for conducting friction measurements
except that the tests were conducted at a fifteen feet centerline offset. This
distance was chosen for the purposes of evaluating the overall rubber

contamination and is common industry practice.

The following data were recorded before each test run was performed:
a. Airport name and runway number;

b. Date and time of survey;

c. Type of test and the distance from runway centerline at which
survey was conducted;

d. Weather conditions and ambient temperature; and

The on-board computer was programmed, in accordance with FAA Advisory
Circular 150/5320-12C, to produce an average Mu value for each 500-foot segment
of runway pavement surface.

The 40 mph testing speed was used on all test runs to determine the overall
contaminant condition of the pavement surface. In order to properly evaluate the
runway, a series of events, or marking points, were established on the runway
pavement to allow a uniform interpretation of the test run results. The FAA Advisory
Circular requires, when conducting friction surveys on runways at 40 mph, to allow
500 feet from the threshold end of the runway for acceleration of the vehicle and
700 feet for 60 MPH. The friction survey was terminated at the appropriate distance
from the opposite end of the runway to allow adequate distance to safely decelerate
the vehicle. Therefore inaccurate values will be reported from the threshold to a
point 500/700 feet from the threshold end, and in the last 500/700 feet on the
opposite end of the runway.

The FAA Specification P-632 does not specify the lateral location on the
runway for performing friction surveys. An offset of 30 to 40 feet is chosen to
eliminate the possible interference of surface polishing from aircraft tire wear or

surface painted markings.



Test results can vary due to location, operator technique, temperature and
test vehicle speed. If abnormal readings occur, each test is repeated over the same
area untif the results of two survey runs are statistically simitar to verify that the

results obtained from each survey run are reliable,

3.0 TEST RESULTS

This friction testing was performed following the application of “Paverx”, a coal tar
based rejuvenator. Friction measured with an ASTM Smooth tire mounted on a
Fixed Slip CFME can detect changes in the mirco-texture of the pavement. Since
the depth of the micro-texture is easily reduced by surface contaminants, it is
prudent to measure the loss of friction from the application of a surface applied
asphalt treatment. A loss of micro-texture depth can result in a decrease of the
braking action at lower speeds. This is similar to the effect that rubber deposits
have on runways.

To preclude the potential for viscous hydroplaning, the FAA has provided for
skid resistance testing in Specification P-632 and Engineering 44B. Measuring skid

resistance at 40 Miles Per Hour can identify if a problem with braking action exists.

FAA AC 150/5370-10e - Specification P-632

632-6.6 Skid Resistance. Special attention must be afforded to skid resistance based
on the use of the pavement surfaces.

a. For Runway and High Speed Taxiway Exit Surfaces. The pavement
surface areas treated with rejuvenation product must be tested for skid resistance a
minimum of forty-eight (48) hours after application of the rejuvenation product. The
results of the friction evaluation must be equal or greater than the Maintenance
Planning levels provided in Table 3-2, “Friction Level Classification for Runway Pavement
Surfaces,” in AC 150/5320-12, Measurement, Construction, and Maintenance of Skid-
resistant Airport Pavement Surfaces, when tested at speeds of 40 and 60 mph with
approved continuous friction measuring equipment [CFME].

The Grip Number or Friction Value (mu) for the FAA Maintenance Planning Level is
0.53 GN.















SECTION FRICTION AVERAGES

Fric:
Section A 0.72
Section B 0.71
Section C 0.73
Run Average 0.72
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