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RATIONALE

During the latest Five-Year Review of this test procedure, a special effort was given to defining the ozone testing
requirement. The other revisions identified during the Five-Year Review were released with the understanding that another
revision would take place once the ozone requirement was determined. After much effort, the group converged upon
ASTM D1149-Standard Test Method for Rubber Deterioration—Surface Ozone Cracking in a Chamber, Procedure B2:
Static Strain Looped Specimen Test, in which rectangular specimens are mounted, in a looped fashion, causing a
continuous strain on the looped portion. This is the only issue addressed in this Limited Scope Revision.

FOREWORD

This specification was developed by the SAE Truck and Bus Military Industry Tire Task Force and is intended for military
use by all branches of the Department of Defense. It is designed to be used with the “Administrator's Manual for use with
SAE J2014 (R) Pneumatic Tire/Wheel/Runflat Assembly Qualifications for Military Tactical Wheeled Vehicles,” which
contains the information needed to evaluate and measure tire/wheel/runflat systems and changes in vehicle performance.
The manual contains criteria by which a tire, wheel, and/or runflat device will be judged as having passed or failed for these
applications.

This specification shall remain open for comments and recommendations by the user(s) and shall be reviewed or revised
periodically by the SAE Truck and Bus Military Industry Tire Task Force when necessary to incorporate adopted comments,
recommendations, and advancements in government and industry tire technology.

1. SCOPE

This SAE Standard applies to all combinations of pneumatic tires, wheels, or runflat devices (only as defined in SAE J2013)
for military tactical wheeled vehicles only as defined in SAE J2013. This applies to original equipment and new replacement
tires, retread tires, wheels, or runflat devices.

This document describes tests and test methodology, which will be used to evaluate and measure tire/wheel/runflat system
and changes in vehicle performance.

All of the tests included in this document are not required for each tire/wheel/runflat assembly. The Government Tire
Engineering Office and Program Office for the vehicle system have the responsibility for the selection of a specific test(s) to
be used. The selected test(s) should be limited to that required to evaluate the tire/wheel/runflat system and changes in
vehicle performance. Selected requirements of this specification shall be used as the basis for procurement of a tire, wheel,
and/or runflat device for military tactical wheeled vehicles.

SAE Executive Standards Committee Rules provide that: “This report is published by SAE to advance the state of technical and engineering sciences. The use of this report is
entirely voluntary, and its applicability and suitability for any particular use, including any patent infringement arising therefrom, is the sole responsibility of the user.”

SAE reviews each technical report at least every five years at which time it may be revised, reaffirmed, stabilized, or cancelled. SAE invites your written comments and
suggestions.
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2. REFERENCES
2.1 Applicable Documents

The following publications form a part of this specification to the extent specified herein. Unless otherwise indicated, the
latest issue of SAE publications shall apply.

2.1.1  SAE Publications

Available from SAE International, 400 Commonwealth Drive, Warrendale, PA 15096-0001, Tel: 1-877-606-7323 (U.S. and
Canada only) or 1-724-776-4970 (outside U.S. and Canada), www.sae.org.

SAE J1015 Tonne Kilometer Per Hour Test Procedure

SAE J1269 Rolling Resistance Measurement Procedure for Passenger Car, Light Truck, and Highway Truck
and Bus Tires

SAE J2013 Military Tire Glossary

SAE J2181 Steady-State Circular Test Procedure for Trucks and Buses

SAE J2704 Tire Normal Force/Deflection and Gross Footprint Dimension Test

2.1.2 AASHTO Publications

Available from American Association of State Highway and Transportation Officials, 555 12th Street NW, Suite 1000,
Washington, DC 20004, Tel: (202) 624-5800, www.transportation.org.

AASHTO
2.1.3 ASTM Publications

Available from ASTM International, 100 Barr Harbor Drive, PO Box C700, West Conshohocken, PA 19428-2959,
Tel: 610-832-9500, www.astm.org.

| ASTM D1149 Standard Test Method for Rubber Deterioration—Surface Ozone Cracking in a Chamber
ASTM E274 Standard Test Method for Skid Resistance of Paved Surfaces Using a Full Scale Tire
ASTM E501 Standard Specification for Standard Rib Tire for Pavement Skid-resistance Tests
ASTM E1136 Standard Specification for P195/75R14 Radial Standard Reference Test Tire
ASTM F1805 Standard Test Method for Single Wheel Driving Traction in a Straight Line on Snow and
Ice-Covered Surfaces
ASTM F2493 Standard Specification for P225/60R16 97S Radial Standard Reference Test Tire
ASTM F2803 Standard Test Method for Evaluating Rim Slip Performance of Tires and Wheels

2.1.4 ERDC Publications

Available from United States Army Engineer Research and Development Center, 3909 Halls Ferry Road, Vicksburg, MS
39180-6199, www.erdc.usace.army.mil.

ERDC/GSL SR-13-2  Procedures for One-Pass Vehicle Cone Index (VCl1) Determination for Acquisition Support
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2.1.5 ETRTO Publications

Available from European Tyre and Rim Technical Organisation, Rue Defacqz 78/80, 1060, Brussels, Belgium,
Tel: +32-2-344-40-59, www.etrto.org.

ETRTO Standards Manual
2.1.6 FINABEL European Army Interoperability Centre Publications

Available from European Army Interoperability Centre, Quartier Reine Elisabeth, Rue d’Evere 1, B-1140 Brussels, Belgium,
Tel: +32 (0)2 441 79 38, https://finabel.org/.

| FINABEL Agreement No. 20.A.5, Pneumatic Combat Tires (50km)
FINABEL Agreement No. A.20.A, Pneumatic Combat Tires (100km)
2.1.7 1SO Publications

Available from International Organization for Standardization, ISO Central Secretariat, Chemin de Blandonnet 8, CP 401,
1214 Vernier, Geneva, Switzerland, Tel: +41 22 749 01 11, www.iso.org/store.

ISO 2631 Mechanical Vibration and Shock - Evaluation of Human Exposure to Whole-Body Vibration
2.1.8 Military Publications

Available from U.S. Army, Combat Capabilities Development Command, Ground Vehicle Systems Center Tire Engineering
FCDD-GVS-ES (MS-268), 6501 East 11 Mile Road, Warren, Ml 48397-5000.

Administrator's Manual for use with SAE J2014 (R) Pneumatic Tire/Wheel/Runflat Assembly Qualifications for Military
Tactical Wheeled Vehicles

2.1.9 NATO Publications

Copies of these documents are available online at https://quicksearch.dla.mil.

AVTPS 03-170 Allied Vehicle Test Publications Facilities
2.1.10 Test Operations Procedure (TOP) Publications

Available from Defense Technical Information Center, 8725 John J. Kingman Road, Fort Belvoir, VA, 22060-6218,
Tel: (800) 225-3842, https://discover.dtic.mil.

TOP 1-1-014 Ride Dynamics
TOP 02-2-002 Dynamic Stability, Handling and Steering
TOP 02-2-610 Gradeability and Side Slope Performance

2.1.11 Tire and Rim Association Publications

Available from Tire and Rim Association, Inc., 4000 Embassy Parkway, Suite 390, Akron, OH 44333, www.us-tra.org.
The Tire and Rim Association Yearbook

The Tire and Rim Association Engineering Design Information

The Tire and Rim Association Military Supplement
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2.1.12 Unified Soil Classification System Publications

Refer to Technical Memorandum No. 3-357, April 1960 (Reprinted May 1957), and NATO Reference Mobility Model
procedure available from U.S. Army Engineering Research Development Center (ERDC), Corps of Engineers, 3909 Halls
Ferry Road, Vicksburg, MS 39180.

2.2 Related Publications

The following publications are provided for information purposes only and are not a required part of this SAE Technical
Report.

2.2.1 SAE Publications

Available from SAE International, 400 Commonwealth Drive, Warrendale, PA 15096-0001, Tel: 1-877-606-7323 (U.S. and
Canada only) or 1-724-776-4970 (outside U.S. and Canada), www.sae.org.

SAE J57 Sound Level of Highway Truck Tires
SAE J1441 Subjective Rating Scale for Vehicle Ride and Handling
2.2.2 ASTM Publications

Available from ASTM International, 100 Barr Harbor Drive, PO Box C700, West Conshohocken, PA 19428-2959,
Tel: 610-832-9500, www.astm.org.

ASTM F1016 Standard Practice for Linear Tire Treadwear Data Analysis
2.2.3 Code of Federal Regulations (CFR) Publications
Copies of these documents are available online at www.ecfr.gov.

49 CFR § 571.119 New Pneumatic Tires for Motor Vehicles with a GVWR of More than 4536 kilograms
(10,000 pounds) and Motorcycles

2.2.4 ETRTO Publications

Available from European Tyre and Rim Technical Organisation, Rue Defacqz 78/80, 1060, Brussels, Belgium,
Tel: +32-2-344-40-59, www.etrto.org.

ETRTO Engineering Design Information
2.2.5 ISO Publications

Available from International Organization for Standardization, ISO Central Secretariat, Chemin de Blandonnet 8, CP 401,
1214 Vernier, Geneva, Switzerland, Tel: +41 22 749 01 11, www.iso.org/store.

ISO 18106 Passenger Car, Commercial Vehicle, Truck and Bus Tyres - Methods for Measuring Snow Grip
Performance - Loaded New Tyres

ISO 28580 Passenger Car, Truck and Bus Tyre Rolling Resistance Measurement Method - Single Point Test
and Correlation of Measurement Results
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2.2.6 JATMA Publications

Available from Japan Automobile Tyre Manufacturers Association, No. 33 Mori Bldg. 8th Floor, 3-8-21 Toranomon,
Minato-Ku, Tokyo, Japan, 105-0001, Tel: 81-3-3435-9094.

JATMA Yearbook
2.2.7 NATO Publications

Copies of these documents are available online at https://quicksearch.dla.mil.

AVTPS 03-160W Allied Vehicle Test Publications Dynamic Stability

AVTPS 13-30W Allied Vehicle Test Publications Tyre

2.2.8 NIST Publications

Available from NIST, 100 Bureau Drive, Stop 1070, Gaithersburg, MD 20899-1070, Tel: 301-975-6478, www.nist.gov.
NIST Handbook 44

2.2.9 ROHVA Publications

Available from Recreational Off-Highway Vehicle Association, 2 Jenner, Suite 150, Irvine, CA, 92618-3806,
Tel: (949) 255-2560, www.rohva.org.

American National Standard for Recreational Off-Highway Vehicles (ANSI-ROHVA)

2.2.10 Scandinavian Tire and Rim Organization Publications

Available from Scandinavian Tire and Rim Organization, Radhusgatan 15, 742 43 Oregrund, Tel: +46 173 30273.
STRO Data Book

2.2.11 Test Operations Procedure (TOP) Publications

Available from Defense Technical Information Center, 8725 John J. Kingman Road, Fort Belvoir, VA, 22060-6218,
Tel: (800) 225-3842, https://discover.dtic.mil.

TOP 01-1-010A Vehicle Test Course Severity (Surface Roughness)
2.2.12 Tyre and Rim Association of Australia Publications

Available from Tyre and Rim Association of Australia, C/- Accountable Business Solutions, P.O. Box 242, Bendigo, Victoria,
3552, Australia, Tel: +61 3 5331 3118, www.tyreandrim.org.au.

Standards Manual
3. DEFINITIONS

Definitions for this document are included in SAE J2013.
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4. TECHNICAL REQUIREMENTS
4.1 List of Tests and/or Inspections
A cross reference of inspections and tests for new and retreaded replacement tires is shown in Table 1.

Table 1 - Test for new and retreaded replacement tires/wheels/runflat systems

SAE J2014 and
Administrator’s Test Procedure
Title/Subject Manual References (Appendix A, Industry Test)

List of Tests and/or Inspections 4.1 --
Mixed Fitment Testing 4.2 --
Retreadability 4.3.1 --
Repairability 4.3.2 --
Treadwear Indicators 4.3.3 --
Tire Imbalance Limits 4.3.4 --
Ozone Resistance 4.3.8 Section A.21
Tire Traction 442 Section A.1
Vehicle Evasive Maneuver 443 Section A.2
Bead Unseating 444 Section A.3
Rolling Resistance 4.4.5 SAE J1269
Dimensional Criteria 446 --
Mechanical Reliability (Off-Road Durability) 447 Section A.4
Tire Treadlife Durability 4438 Section A.5
Comparative Stopping Distance 449 Section A.6
Tire Single Wheel Skid Resistance 4.4.10 ASTM E274
Rim Slip (Tire Indexing) 4.4.11 ASTM F2803
Load Deflection 4412 SAE J2704
Mission Profile Runflat 4413 Section A.7
Paved Runflat 4414 Section A.8
Curb Impact 4.4.15 Section A.9
Half Round 4416 Section A.10
Ride Quality 4417 Section A.11
Mission Profile Speed Evaluation 4418 Section A.12
High Speed Evaluation 4.4.19 Section A.13
Steady State Dynamic Stability 4.4.20 SAE J2181
Tire Underbody Impingement 4.4.21 Section A.14
Convoy Escort 4.4.22 Section A.15
Vehicle Cone Index 4423 ERDC/GSL SR-13-2
Mission Profile Terrain Definitions 4.4.24 Section A.16
Current Terrain Definitions 4.4.25 Section A.17
Coarse Grain Soil Gradeability 4.4.26 Section A.18
Road Departure Recovery 4.4.27 Section A.19
Side Slope Evaluation 4.4.28 Section A.20

4.2 Mixed Fitment Testing

Mixed fitment testing shall follow the standard fitment testing. If the standard fitment results indicate that a candidate
tire/rim/runflat system does not qualify, then a mixed fitment evaluation is not necessary. The government program office
shall work with the testing agency to determine the mixed fitment test scenarios.

Following the standard fitment, each group (including the reference if planned to be mixed with the candidates in the field)
will be given a rank order rating starting with one being the best performing for a particular test.
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Mixed fitment should consider the particular test and placement of the best performing and worst performing tires. An
example of the test order is shown in Table 2. An example for a handling test of a two-axle vehicle with three candidate tires
and one control tire:

Table 2 - Tire placement (tire ranking)

LF RF LR RR
1 1 4 4
1 1 3 3
2 2 4 4
2 2 3 3

A mixed fitment test plan with multi-axle vehicles would follow a similar methodology. Additional mixed fitment testing can
be conducted to include combinations left to right, opposing corners, or multiple different tires if so required.

The results for each mixed fitment will be compared to the reference standard fitment results. For pass/fail criteria, refer to
the Administrator's Manual.

4.3 Design and Construction

The design and construction of the tire/rim/runflat assemblies shall meet the description listed in the Administrator's Manual.
4.3.1 Retreadability (New Tires Only)

The retreadability of the tires shall meet the description listed in the Administrator's Manual.

4.3.2 Repairability (New Tires Only)

The repairability of the tires shall meet the description listed in the Administrator's Manual.

4.3.3 Treadwear Indicators

The treadwear indicators of the tires shall meet the description listed in the Administrator's Manual.

4.3.4 Tire Imbalance Limits

The tire/rim/runflat assembly imbalance limits shall meet the description listed in the Administrator’'s Manual.
4.4 Performance

The tire or retread manufacturer provides certification that the tire meets the requirements listed in Table 1 of the
Administrator’'s Manual before proceeding with the following testing.

441 Tire Traction

Purpose: This is a test to determine the traction characteristics of the candidate tire when compared to the reference tire on
severe off-road conditions.

When specified, a tire traction test shall be conducted to determine traction performance of the tire(s) under specified

conditions as described in Appendix A, Section A.1, to determine tire performance in mud, sand, ice, and/or snow. For
pass/fail criteria, refer to the Administrator’s Manual.
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4.4.2 Vehicle Evasive Maneuver

Purpose: This test procedure is intended to be used as a field test procedure; however, the basic criteria are also intended
to provide a standard reference for simulation of the basic maneuvers through various mathematical modeling techniques.
This document provides a procedure and instructions for instrument and equipment, vehicle preparation, and test of single
and combination vehicles. This procedure provides a method to evaluate the stability of vehicles under simulated highway
and/or secondary and gravel road conditions. Loss of stability is of primary concern.

When specified, a wet and dry pavement and/or gravel road evasive maneuver test shall be conducted to determine the
tires’ performance under specified conditions as described in Appendix A, Section A.2, to determine tire performance on
wet and dry pavement. For pass/fail criteria, refer to the Administrator's Manual.

4.4.3 Bead Unseating

Purpose: A test method to determine tire slip (tire indexing), air loss, or bead unseating when operated at the minimum
recommended inflation pressure.

When specified, a bead unseating test shall be conducted as described in Appendix A, Section A.3. For pass/fail criteria,
refer to the Administrator’'s Manual.

44.4 Rolling Resistance

Purpose: This procedure applies to the laboratory measurement of rolling resistance of pneumatic passenger car, light truck,
and highway truck and bus tires. The procedure applies only to the steady-state operation of free-rolling tires at zero slip
and inclination angles.

When specified, to determine conformance to this section, a rolling resistance test shall be conducted in accordance with
SAE J1269. For pass/fail criteria, refer to the Administrator's Manual.

445 Dimensional Criteria

Purpose: The purpose of these procedures is to compare the candidate tire, wheel, or runflat dimensions with the control
tire, wheel, or runflat.

4451 Tire

When specified, the following measurements of the candidate tire shall be compared to the reference/control: overall
diameter, section width, tire weight, centerline tread depth, tread width, revolutions per mile, and bead width. Tire
measurements shall be taken at rated inflation pressure. A minimum sample size of four shall be recorded with average
reported. Revolutions per mile shall be taken at the rated inflation pressure and load for the tire, unless otherwise specified.
A minimum of three runs shall be recorded for the revolutions per mile. As an option, a clearance check of the tire on the
vehicle may be performed.

4452 Rim/Wheel

When specified, the following measurements of the candidate wheel shall be compared to the reference/control. A minimum
sample size of four shall be recorded with average reported. As an option, a clearance check of the wheel on the vehicle
may be performed. As an option, compatibility of the runflat or tire or hub with the wheel may be performed for fitment
(mounting trial). The rim contour must conform to TRA, ETRTO, or JATMA standards for the control wheel.

44521 Rim Characteristics

Flange height; flange width; bead seat width, diameter, angle; valve hole diameter, position (location), hole depth, wall
angle; drop well position, width, depth, diameter.

44.52.2 Disc Characteristics

Mounting surface diameter; disc thickness at hub/stub; bolt hole diameter (mounting number and asmmcﬂzehtgt

circle diameter. .
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44523 Wheel Characteristics
Weight, offset, center-hole diameter.
4453 Runflat

When specified, the following measurements of the runflat shall be compared to the reference/control runflat: outside
diameter, inside diameter, overall width, runflat cap width, bead lock dimensions (if applicable), minimum clearance with
valve when mounted on wheel. A minimum sample size of four shall be recorded with average reported. As an option,
compatibility of the wheel or tire or valve with the runflat may be performed for fitment (mounting trial).

For pass/fail criteria, refer to the Administrator's Manual.
446 Mechanical Reliability (Off-Road Durability)

Purpose: This is a test to determine a tire/wheel/runflat’'s ability to withstand sustained operation on severe off-road
conditions.

When specified, testing shall be conducted as described in Appendix A, Section A.4, for the tire/wheel/runflat system
durability in off-road conditions.

4.4.7 Tire Treadlife Durability

Purpose: This is a test to determine the tire/wheel/runflat assembly system’s(s’) treadlife durability using the vehicle mission
profile requirements.

When specified, to assure conformance to the treadlife durability requirements, the test shall be conducted on the courses
required for the mission profile as specified on the original equipment or a revised mission profile requirement and in
accordance with Appendix A, Section A.5. For pass/fail criteria, refer to the Administrator's Manual.

448 Comparative Stopping Distance
Purpose: This on-vehicle test is used to compare the stopping distance of the reference/control and candidate tire.

When specified, testing shall be conducted in accordance with Appendix A, Section A.6. For pass/fail criteria, refer to the
Administrator's Manual.

4.4.9 Tire Single-Wheel, Skid Resistance

Purpose: This test method establishes the standard procedure for measuring the skid resistance of paved surfaces by the
use of a specified full-scale automotive tire. This test method utilizes a measurement representing the steady-state friction
force on a locked test wheel as it is dragged over a wetted pavement surface under constant load and at a constant speed
while its major plane is parallel to its direction of motion and perpendicular to the pavement. The values measured represent
the frictional properties obtained with the equipment and procedures stated herein. These values are intended for use in
evaluating the skid resistance of a pavement relative to that of other pavements or for evaluating changes in the skid
resistance of a pavement with the passage of time.

When specified, a single-wheel, tire skid resistance test shall be conducted using procedures as established in ASTM E274.
The vehicles, loads, inflation pressures, and tires shall be adjusted to tactical military tire requirements. This test shall be
conducted on wet pavement at 64 km/h (40 mph). An ASTM E501 tire shall be used to define the test surface. This is the
recommended procedure for evaluating tire braking performance, versus 4.9.
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4.4.10 Rim Slip (Tire Indexing)

Purpose: This test method is performed to determine the amount of rotational slip occurring at the tire/wheel interface while
under heavy longitudinal load conditions. This movement of the tire on the wheel is also known as tire indexing. This test
method is suitable for research and development purposes where tires are compared during a single series of tests. They
may not be suitable for regulatory statutes or specification acceptance because the values obtained may not necessarily
agree or correlate either in rank order or absolute performance level with those obtained under other environmental
conditions on other surfaces or the same surface after additional use.

When specified, the tire/rim/runflat assembly shall be tested in accordance with ASTM F2803. For pass/fail criteria and
requirements for each vehicle application, refer to the Administrator's Manual.

4.411 Load Deflection

Purpose: This test is a method for determining the vertical force and deflection properties of a non-rolling tire and the
associated contact patch length and width. The method applies to any tire so long as the equipment is properly scaled to
conduct the measurements for the intended test tire. The data are suitable for use in determining parameters for road load
models and for comparative evaluations of the measured properties in research and development.

When specified, testing shall be conducted in accordance with SAE J2704 using loads and inflation pressures appropriate
for the vehicle mission. Inclusion of the runflat device in the wheel assembly is optional. The load and deflection shall be
tabulated to determine the spring rate for each tire. The percent deflection shall be calculated using the section height minus
the rim flange height.

4.4.12 Mission Profile Runflat

Purpose: The purpose of the mission profile runflat test is to ensure that the tire/wheel/runflat assembly can withstand rifle
fire and allow continuous mobility of the vehicle for a specified distance, speed, and terrain type.

When specified, testing shall be conducted in accordance with Appendix A, Section A.7. For pass/fail criteria, refer to the
Administrator's Manual.

4413 Paved Runflat

Purpose: The purpose of the paved runflat test is to ensure that the tire/wheel/runflat assembly can withstand rifle fire and
allow continuous mobility of the vehicle over a paved surface for 30 miles at 30 mph. This test is also used to determine the
deflated system’s thermal relationship at the tire-runflat interface and its ability to withstand a minimum of 30 miles of
operation.

When specified, testing shall be conducted in accordance with Appendix A, Section A.8. For pass/fail criteria, refer to the
Administrator’s Manual.

4.4.14 Curb Impact
Purpose: The purpose of this test is to evaluate if the candidate component adversely affects the vehicle occupants’ health
and/or comfort and to establish whether or not the candidate prematurely degrades the tire, after impacting an 8-inch curb

at a 0-degree and 45-degree angle of approach.

When specified, testing shall be conducted in accordance with Appendix A, Section A.9. For pass/fail criteria, refer to the
Administrator's Manual.

Documents

Document Sharing Hub

Full document details: SAE J2014_202511


http://www.avadocuments.com/doc/sae-j2014-202511
http://www.avadocuments.com/doc/sae-j2014-202511

SAE INTERNATIONAL J2014™ NOV2025 Page 11 of 68

4.4.15 Half Round

Purpose: The objective of half round testing is to determine a candidate assembly’s effects on the vehicle’s suspension
while driving over 6-inch, 8-inch, 10-inch, or 12-inch half round obstacles. Half round performance is determined by
calculating the maximum speed the vehicle can traverse the obstacle before achieving 2.5 g of peak vertical acceleration
at the driver’s seat or CG location. TOP 1-1-014 defines the 2.5 g as the maximum allowable acceleration without posing
significant risk to occupant health and safety.

When specified, testing shall be conducted in accordance with Appendix A, Section A.10. For pass/fail criteria, refer to the
Administrator's Manual.

4.4.16 Ride Quality

Purpose: The objective of the ride quality test is to determine if there is any adverse ride, handling, or stability characteristics
attributable to the candidate assembly. Ride quality performance is quantified by determining the maximum speed the
vehicle can traverse a repetitive roughness course, before achieving 6 W of absorbed power at the base of the driver’s seat
and/or using the weighted acceleration over wave number spectrum (WNS) representative roughness courses and the
exposure time of 2 hours, after which occupant health risks are likely criteria from ISO 2631. TOP 1-1-014 defines 6 W as
the maximum sustainable absorbed power the human body can endure for 8 hours before injury and/or physical damage
occur.

When specified, testing shall be conducted in accordance with Appendix A, Section A.11. For pass/fail criteria, refer to the
Administrator's Manual.

4.4.17 Mission Profile Speed Evaluation

Purpose: The objective of the mission profile speed evaluation test is to determine if there are any adverse ride, handling,
or stability characteristics attributable to the candidate assembly.

When specified, testing shall be conducted in accordance with Appendix A, Section A.12. For pass/fail criteria, refer to the
Administrator's Manual.

4.4.18 High Speed Evaluation

Purpose: The objective of high speed testing is to investigate the effect of combined vibration and environmental forces on
the candidate assemblies.

When specified, testing shall be conducted in accordance with Appendix A, Section A.13. For pass/fail criteria, refer to the
Administrator's Manual.

4419 Steady State Dynamic Stability

Purpose: This test procedure is used to determine the steady-state directional control response of vehicles by measuring
steady-state cornering behavior. Due to the wide range of operational conditions to which a vehicle can be subjected, the
results of this testing do not provide a complete description of a vehicle’s total dynamic behavior; in particular, the procedure
does not test the vehicle’s response during transient maneuvers. To fully assess a vehicle’s total dynamic behavior, it would
be necessary to conduct other test procedures in order to evaluate the vehicle’s performance as a whole. The extent of
instrumentation and the required accuracy of the measurement will be dependent on the goals of the personnel conducting
the test. If it is desired simply to determine the general performance characteristics of a vehicle, then this test can be
conducted with minimal instrumentation and test item preparation. This test establishes a uniform procedure for determining
the steady-state directional control response of trucks, buses, and combination vehicles.

When specified, testing shall be conducted in accordance with SAE J2181. Results shall be graphed as shown in SAE J2181
Appendix C, Figure C1. Each candidate tire/rim/runflat system group shall be tested and compared to the reference/control
to determine any changes in handling characteristics. Mixed fitment and tests at different weight up to and including
maximum test weight are recommended. For pass/fail criteria, refer to the Administrator's Manual.
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Tire underbody impingement purpose: This is a vehicle-specific tire test that evaluates the potential for destructive
impingement of tires on underbody structures. The test imposes full lock steer at full jounce. The test also imposes full
rebound at full lock steer, testing the strain relief design of hoses and cables attached to the tire/wheel, e.g., central tire
inflation system (CTIS).

When specified, the test is shown in Appendix A, Section A.14.
4.4.20 Convoy Escort

Purpose: This test procedure is intended to evaluate the thermal durability of a tire operating nonstop at a constant high
speed for one tank of fuel on a paved road at high ambient temperature.

When specified, testing shall be conducted in accordance with Appendix A, Section A.15. For pass/fail criteria, refer to the
Administrator's Manual.

4.4.21 Vehicle Cone Index

Purpose: The objective of the vehicle cone index (VCI) test is to ensure that the soft soil mobility capability of the vehicle as
determined through the VCI metric and associated test has not changed as a result of the installation of the candidate tire
and/or runflat and as a result of lack of self-cleaning, stiffness, tire construction, and/or compounds.

When specified, testing shall be conducted in accordance with ERDC/GSL SR-13-2. Course preparation shall be completed
using the guidelines established in ERDC/GSL SR-13-2. To establish the range of cone index (Cl) conditions that should
be targeted for testing, tire contact pressure calculations can be performed to reach an approximate contact pressure in
pounds per square inch (psi). The worst case (highest) tire contact pressure (psi) can be used as a starting point for the Cl
(psi) conditions that the field should exhibit at the anticipated critical layer.

For pass/fail criteria, refer to the Administrator's Manual.
4.4.22 Coarse Grain Soil Gradeability

Purpose: The objective of this test is to determine that the vehicle’s ability to ascend dry coarse grain soil grades, such as
those encountered in sand dunes, has not been negatively impacted when equipped with the candidate tire and/or runflat
assembly. Tire-ground contact pressure distribution has a large influence on coarse grain soil traction due to the shearing
properties of the soil. Vehicle performance during the evaluation should be characterized to ensure the candidate tire does
not decrease the capability to ascend grades or exhibit undesirable performance characteristics such as traction hop.

When specified, testing shall be conducted in accordance with Appendix A, Section A.17. For pass/fail criteria, refer to the
Administrator’'s Manual.

4.4.23 Road Departure Recovery

Purpose: The objective of this test is to determine the performance of a wheeled vehicle equipped with the candidate
tire/wheel/runflat assembly when negotiating an evasive or emergency maneuver that requires the vehicle configuration to
exit the primary travel road surface (paved or secondary), transition along the road shoulder, and then return to that road
surface.

When specified, testing shall be conducted in accordance with Appendix A, Section A.18. For pass/fail criteria, refer to the
Administrator's Manual.

4.4.24 Side Slope Evaluation

Purpose: The objective of the side slopes evaluation is to verify proper vehicle operation on natural side slopes when
equipped with the candidate tire/wheel/runflat assembly. Stability, performance, and controllability will be evaluated while
traversing 30% and 40% side slopes. TOP 02-2-610 and TOP 02-2-002 may be used as guides.

When specified, testing shall be conducted in accordance with Appendix A, Section A.19. For pass/fail criteria, refer to the
Administrator's Manual. DOCU ments
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5. NOTES

5.1 Reuvision Indicator

A change bar (I) located in the left margin is for the convenience of the user in locating areas where technical revisions, not
editorial changes, have been made to the previous issue of this document. An (R) symbol to the left of the document title

indicates a complete revision of the document, including technical revisions. Change bars and (R) are not used in original
publications, nor in documents that contain editorial changes only.

PREPARED BY SAE TRUCK AND BUS TIRE COMMITTEE
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APPENDIX A - TESTS
AA TIRE TRACTION TEST (SEE 4.4.2)

This test determines the driving traction performance of the tire(s) relative to the reference/control tire tested under similar
specified conditions.

A1.1 Purpose

The driving traction performance of the reference/control tire shall be used as a basis to compare the performance of the
candidate tire(s). Tests shall be conducted on one or more of the surface conditions (mud, sand, and snow) for both the
reference/control and candidate tire tests. Desired surface conditions shall be selected in advance of the testing. Test results
shall be used to determine the tractive coefficient’ and/or mobility of both the reference/control tire and candidate tire. The
tractive coefficient or maximum mobility from the tests shall be comparatively evaluated. One of three test methods is used
for this determination: (1) the single-wheel traction test, (2) the drawbar pull test, or (3) virgin snow mobility test. The
single-wheel traction test is the preferred method for measuring traction. Drawbar pull tests may be used when single-wheel
traction testing is not available. Virgin snow mobility testing is used to identify virgin snow performance.

A1.2 Facilities
Tests shall be conducted on courses prepared to the following specifications:
A1.21 Soil Tests

At least two courses for each selected condition shall be required to provide a large enough area to accommodate testing.
The test sections shall be uniform, level, relatively smooth, with no vegetation, a minimum of twice the tire’s section width
on both sides of the tire by 150 m (500 feet) long for single wheel tests and 6 m (20 feet) wide by 90 m (300 feet) long for
drawbar tests. Prior to testing, the courses shall be prepared to a uniform depth and strength and exhibit no evidence of
previous usage. Cone penetrometer measurement(s) shall be taken in a crosshatch pattern in undisturbed/virgin soil, not
exceeding 3 m (10 feet) to determine uniformity of compaction. Soil samples shall be collected at three locations in the test
courses at the surface, and 150 mm (6 inches) in depth.

A1.2.2 Soft Fine-Grained Soil

The test section shall consist of fine-grained soil such as silt (ML or MH, as defined by the Unified Soil Classification System
[USCS]) or clay/clay loam (CL or CH). The course dimensions shall be determined based on vehicle dimensions, suggested
dimensions are approximately 250 m long and 100 m wide. The homogeneous soil test area should be at least 750 mm
(30 inches) deep with consistent moisture content across the entire usable test area. Additional depth may be required
depending on the tire size and associated sinkage.

Prior to the start of testing an appropriate test area will be identified based on the soil strength (CI) and moisture content. A
flat, level area will be used for all testing. For each test lane, five cone index soil measurements will be taken in the direction
of travel and two across the width of the test section to create a soil compaction matrix of the test area. The soil will be
prepared to provide a consistent test surface for each vehicle. Soil preparation (watering/drying/tilling) will continue until the
desired soil conditions are achieved. The soil shall be prepared with the following target soil parameters:

e 0-to 3-inch layer, 0 < Cl <40

e 3-to 6-inch layer, 40 < Cl <100

o Depth greater than 6 inches, Cl > 100

The moisture content shall be measured in at least three locations in the test section at 0 to 25 mm (0 to 1 inch), 25 to

75 mm (1 to 3 inches), and 75 to 150 mm (3 to 6 inches) depths. Course soil conditions will be spot-checked daily. A
sufficient number of samples shall be taken to represent the full test area.
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A.1.2.3 Dry Coarse-Grained Sand

This test section shall consist of sand (SP or SW, as determined by USCS). The depth of the soil shall be at least 750 mm
(30 inches), tilled to at least 200 mm (8 inches), and dried to a moisture content of less than 2.0% in the top 75 mm (3 inches)
of sand. The cone index at the 75-mm (3-inch) depth shall not exceed 100. Density and moisture should be measured in at
least three locations and included in the test report.

A1.24 Packed Snow

A sufficient amount of snow shall be compacted such that a first untracked pass of the test exhibits a sinkage of at least
one tread depth. If compaction or grooming is necessary to obtain the required snow surface, the test course can be aged
before testing begins. Temperatures at 25 mm (1 inch) below the test surface shall be between -12 and -4 °C
(+10 and +25 °F). Each test shall be conducted in a fresh, previously untrafficked test surface. Snow course preparation is
extremely critical for obtaining valid results. Course preparation and snow compaction measurements using CTl snow
compaction gauge are made as specified in ASTM F1805. The Standard Reference Test Tire (SRTT) (specifications
ASTM E1136 or F2493) shall be used to monitor course conditions in accordance with ASTM F1805, ensuring compliance
with the specified traction range of 0.23 to 0.38 for medium pack snow.

A.1.25 Ice

The ice surface shall be constructed on flat, level ground by repeated application of water in small increments onto the
frozen ground in order to achieve at least a 25-mm (1-inch) thick ice layer. Alternatively, a frozen body of water can be used
if the ice is determined to be thick enough to support the weight of the vehicle. The ice surface should be smooth and
consistent without dimples or ridges. The ice surface should be maintained by application of thin coats of water or sweeping
the surface to keep any loose snow from accumulating on top. Temperatures at 25 mm (1 inch) below the test surface shall
be between -20 and 0 °C (-4 and +32 °F). The Standard Reference Test Tire (SRTT) (specifications ASTM E1136 or F2493)
shall be used to monitor (and report) course conditions in accordance with ASTM F1805.

A.1.2.6 Virgin Snow

The virgin snow area shall consist of an open, flat ground area with accumulated virgin (undisturbed) snow of equal depth
or naturally occurring snowdrifts. Snowdrifts typically vary in height depending upon the ambient weather conditions and
can approach depths up to 5 feet on top of a hard-packed base. The snow drifts should not provide abrupt changes in snow
depth but may gradually deepen when traversing into the field. The course is representative of snow-covered, flat fields
without vehicle traffic.

Prior to the initiation of virgin snow mobility testing, potential evaluation areas will be visually identified based on uniform or
gradually increasing snow depths, snow density, and general location for recovery access. Test lanes that meet the following
criteria shall be identified.

o Approximately 100 feet long (dependent on snowfall depth availability) and at least as wide as the test vehicle

e Less than 2% slope hard-packed base

o Exhibit a generally constant or increasing snow depth with respect to longitudinal distance from the starting point

e Exhibit sufficient depth to cause vehicle immobilization
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A.1.3 Test Vehicle

A.1.3.1 Single Wheel Tests

A test bed capable of providing single, driven tire traction shall be equipped with an instrument package capable of
measuring the longitudinal and vertical wheel forces as well as the velocity of the test wheel and ground speed. The
capability of logging of the data at a minimum sampling rate of 10 samples per second is required. The driving test tire shall
be positioned to eliminate the test tire tracking another tire through the test course, unless otherwise specified by the
reference test specification.

A1.3.2 Drawbar Pull Tests

The appropriate tactical test vehicle shall be equipped with the reference/control or candidate tire(s) in all wheel positions.
The test vehicle shall be run together with a dynamometer vehicle of adequate size and load to permit controlling the test
vehicle speed. The connection between the vehicles shall be a cable or a tow bar parallel to the ground containing a load
cell capable of measuring the drawbar force. Instrumentation recording the drawbar force, time, wheel speed(s), and ground
speed shall be installed in the dynamometer vehicle. Sampling rate for the previous measurements shall be a minimum of
10 samples per second.

A.1.3.3 Virgin Snow Mobility Tests

The appropriate tactical test vehicle shall be equipped with the reference/control or candidate tire(s) in all wheel positions.
The vehicle shall have functioning recovery points and/or equipment. The test vehicle shall be run at least one run with each
tire configuration during a given test session.

A14 Instrumentation

Longitudinal and vertical forces on the test, along with test wheel and vehicle speeds, shall be measured within 2% accuracy
as established by annual National Institute of Standards Technology (NIST) traceable calibration.

A.1.4.1 Snow Compaction Penetrometer and Trafficability Cone Penetrometer

Refer to ASTM F1805 for the method. Use the CTIl snow compaction gauge as identified in ASTM F1805. Refer to the
NATO Reference Mobility Model procedure for instructions for the use of the trafficability cone penetrometer.

A1.4.2 Virgin Snow Instrumentation

The following equipment will be used during this evaluation:
o Calibrated tire pressure gauge

o Digital video cameras

o Digital photographic camera

e Tape measure

e Straightedge (4 feet x 2 inches x 1/4 inch)

e Snow shovel

e Snow density measurement kit

e CTl gauge

o Weather data logger, ambient temperature, relative humidity
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A.1.5 Preparation for Tests

All transducers and instrumentation must be calibrated according to recognized procedures.

A.1.5.1 Tires

Two new tires for the single wheel tests and two new tires for each tire position for the drawbar test shall be recommended
as test samples for each variable. These samples shall be production tires (or pre-production), inspected by the tire/retread
manufacturer to be free of anomalies and conforming to applicable standards of manufacture. The tires shall be free of mold
flash, and lubricants and shall have tread labels removed. In addition, test and reference/control tires shall not have any
force or run-out grind.

A15.2 Rim/Wheels

The tires shall be mounted on rim/wheels specified in the TRA Yearbook and/or Military Supplement and/or Engineering
Design Information, or ETRTO Standards Manual for the size being tested, unless the military specification requires a
rim/wheel that differs from the TRA Military Supplement recommendation. In the latter case, the military specification will
apply. Rims must be compatible with pressure and the test vehicle. Inspect and measure test rims to assure they comply
with the applicable rim standard (see 4.4.6.2).

A.153 Inflation Pressure

Tire pressures shall be per the applicable technical manual based on the mission profile (unless otherwise specified).

A.154 Break-In

An initial break-in period of 160 km (100 miles) shall be run at the maximum vehicle speed, not to exceed 90 km/h (55 mph)
on a dry, paved surface at the highway inflation pressure.

A1.55 Initial Tire Measurements

The tires shall be inspected and measured following the break-in. Measurements shall be at three locations around the
periphery of each tire and shall include: tread depth at crown and shoulders, section width, tread radius, tread arc width,
and outside diameter.

A1.6 Test Procedure

A.1.6.1 Test Tire/Wheel/Runflat Assembly Preparation

Operate electronic test equipment as required for stabilized results.

A1.6.2 Test Tire/Wheel/Runflat Assembly Temperature

Assembly should be at ambient temperature and shielded from direct sunlight before testing.

A.1.6.3 Test Tire/Wheel/Runflat Assembly Load

The test vehicle shall be loaded so that each individual static test tire load(s) is within +5% of the maximum tire load for the
intended vehicle (unless otherwise specified). The single wheel tests shall measure the average dynamic tire load for a
series of test runs for calculation of tractive coefficients.

A.1.6.4 Inflation Pressure Adjustment

Adjust air inflation pressure immediately before testing to the specified test inflation pressure from +7 to 0 kPa (+1 to -0 psi).
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A.1.6.5 Test Tire/Wheel/Runflat Assembly Identification

Record tire identification and other data, including date, time, ambient temperature, test surface temperature, type of test
surface, etc.

A.1.6.6 Single Wheel Method

The test vehicle shall be equipped with either the reference/control or candidate tires, and the load adjusted to the static
load requirement. Operation shall be at a ground speed of 8 km/h + 0.8 km/h (5 mph £ 0.5 mph) driven by the test wheel
and controlled by the action of the operator on the brakes of the non-test wheels. The vehicle shall enter the test area, and
the operator engages a throttle actuator while maintaining a ground speed of 8 km/h £ 0.8 km/h (5 mph = 0.5 mph). The
actuator shall be adjustable to allow at least 1.5 seconds for a wheel-speed acceleration from 4 to 25 km/h (2.5 to 15 mph).
Testing will be conducted with a control tire at the beginning and end of each test sequence or test matrix and every third
test in between. A minimum of ten of these spin-ups shall be made with each test sample and control tire with a coefficient
of variation of less than 5 for sand/pavement/snow, and less than 15 for mud.

A.1.6.7 Constant Speed, Gradually Increasing Slip Drawbar Method

For each test, the test vehicle shall be positioned outside the test course and immediately in front of and connected to the
dynamometer vehicle with a cable or drawbar. The test vehicle shall operate in the lowest gear for a ground speed of
approximately 4 km/h (2.5 mph) at its optimum engine rpm for maximum torque and proceed into the test course lane with
no load on the drawbar. While keeping a constant forward speed, load shall be gradually applied to the drawbar by the
dynamometer operator, increasing the power necessary for the test vehicle to maintain the required ground speed. The test
vehicle shall gradually increase/modulate engine rpm as necessary while progressing from a zero or no load slip condition
to a high load/max slip condition, all while maintaining a constant over the ground speed. Immediately following completion
of the first test, the vehicles shall be repositioned at the beginning of the test lane offsetting the tracks of the prior test(s). A
minimum of three drawbar tests shall be conducted.

A.1.6.8 Single-Pass to Immobilization Procedure (Virgin Snow)

Prior to starting the test, attention should be given to the forecasted meteorological conditions for the day to ensure there is
no snowfall, extreme thermal evolution, or high winds predicted. If the ambient conditions are not expected to be consistent
for a long enough time to test both the reference and candidate tires, the reference should bracket the test tire to account
for any course evolution. Starting at the entrance to the virgin snow mobility test area with the lowest recorded snow depth,
the test vehicle will be operated across the area in a straight line at less than 5 mph. Care should be taken to hold constant
speed and maintain a straight line with minimal steering corrections.

External observers will monitor the vehicle progress. At the point of immobilization—defined as loss of forward motive
capability, typically exhibited by excessive wheel slip—the observers will signal to the vehicle operator to release the throttle.
If the vehicle traverses the entire course without immobilization, a new test lane will be chosen with greater snow depth.
This single pass run shall be repeated once to verify consistency.

The following snow measurements shall be taken at the point of immobilization. All measurements should be taken in
undisturbed snow and with sufficient distance from the vehicle so that any plowed snow, or snow bulbs, are not a part of
the measurements, unless otherwise stated.

e Four in situ snow depth measurements: one at the centerline of the front and rear-most axles, and one each on right
and left sides of the vehicle.

e Two snow pits including in situ snow density measurements: one on the opposite side of the vehicle’s exhaust exit and
at the midpoint of the vehicle, and one at the front bumper within approximately 12 inches.

o Meteorological data at the approximate time of immobilization.
e Snow CTI readings in the virgin snow and in the wheel imprint directly behind the rear tires.

e Cone penetrometer or Rammsonde profile readings in the virgin snow and the imprint behind the vehicle to quantify the
snow compaction characteristics from the bottom of the tire to the frozen ground. Documents
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A.1.6.8.1 Snow Depth Measurement Procedure

Except where specified otherwise, snow depth measurements shall be taken using the following procedure.

1. Inspect the probe to ensure it is straight and free of damage.

2. Insert the probe into the snow with the primary axis normal to the ground plane.

3. Apply steady downward force until the frozen ground has stopped movement.

4. After movement stops, grip the probe at the surface of the snow to provide a temporary mark on the straightedge.
5. With a positive grip, remove the probe from the snow.

6. Record the distance between the end of the probe and hand to determine snow depth.

7. If the probe stops progression prematurely, perform another measurement in the immediate vicinity to determine if the
reading was due to a foreign object obstructing the measurement path.

A.1.6.8.2 Snow Density Measurement Procedure

To measure the density of the snow, it will be necessary to obtain a known volume of snow and find the mass of the snow
sample. Density is defined as mass divided by volume. A snow sampling kit will be utilized to conduct snow density
measurements. Snow samples will be taken to determine the snow density. Note that two snow density tests will be required
for each immobilized test run. The snow density profiles will be taken on the opposite side of the vehicle’s exhaust exit and
at the midpoint of the vehicle, as well as at the front bumper. Samples will be taken every 15 cm of snow depth up to 90 cm
(as applicable by maximum snow depth mobility of the test vehicle) starting from the surface, using the following procedure.
1. Dig a vertical snow pit down to the frozen ground showing a smooth, flat surface of the entire snow depth.

2. Cut the vertical face of the snow pit with the snow saw provided in the test kit. This vertical face will be the location for
all samples to be taken at each layer.

3. Begin at the top layer. Clearly identify which layer is being sampled. Firmly push the snow sampling device into the
vertical snow face of the layer using the edges of the device as push points. Then, cut the excess snow utilizing a metal
shave plate to dress off the front face of the device.

4. Record the snow density, in grams per cubic centimeter (g/cm?®), of the snow within the sampling device.

5. Empty the snow collection device and repeat until all layers have been sampled.

Figure A1 shows an example image of the snow density measurement/snow pit procedure.
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Figure A1 - Snow density measurements in snow pit
(photo credit: Nevada Automotive Test Center)

A7 Test Results
A1.7.1 Single Wheel Tests

Both tabular and graphical data from the ten runs shall be obtained expressing the tractive coefficient of the reference/control
tire and the candidate tires as a function of slip velocity. The mean peak tractive coefficient shall be shown as well as the
area of the traction curve from 2 to 16 km/h (1 to 10 mph) slip velocity. A statistical analysis showing standard deviation and
coefficient of variation of the peak and area for the group of runs is also made. The mean coefficient of friction shall be
calculated using the method described in ASTM F1805. The candidates shall be compared to the reference tire using the
gradient traction performance index (TPI) described in ASTM F1805.

A1.7.2 Drawbar Test

Traction in terms of tractive coefficient at various slip values for each test shall be obtained from the test records and plotted
as tractive coefficient versus percent wheel slip ([wheel speed - ground speed]/ground speed x 100). A curve shall be drawn
through the data to produce the performance curve for each test condition. The highest tractive coefficient value between 0
and 90% slip from the performance curve shall be determined from the tests. Values for candidate tires and reference/control
tires for the same surface condition shall be used to compare tire performance, with candidate tires rated as a percentage
of the reference/control tire performance.

A1.7.3 Virgin Snow Mobility Test

At the point of immobilization, all snow measurements will be recorded using the format in Table A1, and the data will be
analyzed to determine average snow depth and snow density. Average snow depth for both runs will be determined by
averaging all depth measurements taken beside the vehicle and will be considered the maximum virgin snow depth
capability of the test vehicle. Digital photographs and video footage also will be used as supplemental reference to document
the results of the evaluations. The average snow depth and density should be compared between the candidate and
reference tires. The average snow density measured for each configuration set of data shall be within 15% of each other.
The snow depth at the point of immobilization should be used to compare performance, with candiBB&&ng
percentage of the reference tires snow depth performance.
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Table A1 - Virgin snow mobility data sheet

Depth from 0to 15 to 30 to 45 to 60 to 75 to

Snow Surface 15 cm 30 cm 45 cm 60 cm 75 cm 90 cm

Snow Rut Snow Snow Snow Snow Snow Snow
Depth | Depth Density Density Density Density Density Density

Run# | Side | Location cm cm glcm?® glcm?® g/lcm?® g/cm?® glcm?® g/cm?®

L/R Front axle
L/R Front axle
L/R Rear axle
L/R Rear axle
L/R Front axle
L/R Front axle
L/R Rear axle
L/R Rear axle
Average

A2 VEHICLE EVASIVE MANEUVER TEST (SEE 4.4.3)
A2.1 Purpose

This test procedure is intended to be used as a field test procedure; however, the basic criteria are also intended to provide
a standard reference for simulation of the basic maneuvers through various mathematical modeling techniques. This
document provides a procedure and instructions for instrumentation and equipment, vehicle preparation, and test of single
and combination of vehicles. This procedure provides a method to evaluate the stability of vehicles under simulated highway
conditions where loss of stability is of primary concern.

A22 Facilities
A2.21 Surface Conditions

Paved Surface: The course shall be flat, level (not to exceed 1% grade) concrete or blacktop, large enough to contain the
course shown in Figure A3. Adequate acceleration and deceleration lanes and an adequate safety zone on each side of
the course are also required. When performing the wet evasive maneuver, the surface shall be wetted by external means
either with a watering truck or sprinkler trickle watering system. The water depth shall not to exceed 1 mm (0.05 inch). In
any case, there shall be no dry spots on the test course immediately prior to and during the test. Repeating the test on a
gravel surface is optional depending on the vehicle mission profile.

Gravel Surface: The road shoulder should be sufficiently stable to support the vehicle load without significant rutting. It is
recommended that standard American Association of State Highway and Transportation Officials (AASHTO), American
Society for Testing and Materials (ASTM), and other geotechnical engineering guidelines are followed in the characterization
of the gravel surface compaction level. The general recommended practice for road base is to maintain the relative density
of the shoulder material in the range of greater than 90%. Where the recommended compaction level is not attainable due
to localized factors, the engineer should determine and document the existing soil conditions to ensure repeatability of soil
strength and surface conditions.

Measurements of the relative density can be made in-situ using devices such as a nuclear densitometer (e.g., Troxler) or in
a lab after the maximum compaction is determined using conventional laboratory methods.
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