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1.1 Purpose

This document establishes tow-vehicle performance requirements for combination vehicle acceleration, gradeability,
understeer, trailer sway response, braking and park brake at GCWR, and tow-vehicle hitch/attachment structure at TWR.
In order to minimize test variations, it provides standard test trailer specifications and requirements for use in these tests. It
is acknowledged that there are a wide variety of conditions experienced while trailering which cannot be completely
addressed within this document and in no way is this document intended to establish or limit manufacturers’ designs or
instructions to the customer. This document provides equations to determine TWR from GCWR in conjunction with other
vehicle ratings and defined vehicle weight conditions and dimensions. Vehicles rated under this document are subject to
normal production variation and it is intended that most vehicles of a specific model that is marketed as meeting
SAE Recommended Practice J2807 shall meet the performance requirements in this standard.

As a secondary purpose, this document may be used as a benchmark to qualify the performance of a specific trailer design.
The tow vehicle and[trailer Setup criteria shoutd follow the trailer manutacturers speciicatons when gsed for this purpose
and may differ from {he setup criteria required by the sections below.

2. REFERENCES
2.1 Applicable Doguments

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

2.1.1  SAE Publicdtions

Available from SAE |nternational, 400 Commonwealth Drive, Warrendale, PA 15096-0001, Tel: 877-606-7323 (inside USA
and Canada) or +1 124-776-4970 (outside USA), www.sae.org.

SAE J266 Stegdy-State Directional Control Test Procedures for Passenger Cars and Light Trucks
SAE J684 Trailer Couplings, Hitches, and Safety Chains - Automotive Type
SAE J1491 Veh|cle Acceleration Measurement

SAE J2638 Fifth Wheel and Gooseneck Attachment Performance Up to 13608/kg (30000/Ib) Trailer Weight
SAE J2664 Trailer Sway Response Test Procedure
2.1.2 1SO Publicafions

Copies of these docliments_are-available online at http://webstore.ansi.org/.

ISO 4138 Pasgsenger Cars - Steady-State Circular Driving Behaviour - Open-Loop Test Methodg

ISO 7401 Road Vehicles - Lateral Transient Response Test Methods - Open-Loop Test Methods
2.1.3 EEC/ECE Regulations

ECE Regulations available from United Nations Economic Commission for Europe, Palais des Nations, CH-1211,
Geneva 10, Switzerland, Tel: 41-0-22-917-12-34, www.unece.org.

EEC Regulations available from Automotive Industry, European Commission, B-1049 Brussels Belgium,
Tel: 32-2-299-96-96, www.ec.europa.eu.

92/21/EEC Masses and Dimensions of Motor Vehicles of Category M1, as amended by Directive 95/48/EC

ECE R13H Uniform Provisions Concerning the Approval of Passenger Cars with Regard to Braking
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2.1.4 United States Government Federal Safety Standards

Available from the Document Automation and Production Service (DAPS), Building 4/D, 700 Robbins Avenue, Philadelphia,
PA 19111-5094, Tel: 215-697-6257, http://assist.daps.dla.mil/quicksearch/.

Motor Vehicle Safety Standard No. 105  Hydraulic and Electric Brake Systems
Motor Vehicle Safety Standard No. 135  Passenger Car Brake Systems
2.1.5 ASTM Standards

Available from ASTM International, 100 Barr Harbor Drive, P.O. Box C700, West Conshohocken, PA 19428-2959,
Tel: 610-832-9585, www.astm.org.

ASTM F421 Standard Test Method for Measuring Groove and Void Depth in Passenger Car Tires
2.2 Related Publigations

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

2.2.1 SAE Publicgtions

Available from SAE |nternational, 400 Commonwealth Drive, Warrendale,PA 15096-0001, Tel: 877-6P6-7323 (inside USA
and Canada) or +1 124-776-4970 (outside USA), www.sae.org.

SAE J134 Brake System Road Test Code - Passenger Car and Light-Duty Truck-Trailer Combinations
SAE J135 Seryice Brake System Performance Requirements - Passenger Car-Trailer Combinatjons
SAE J670 Veh|cle Dynamics Terminology

2.2.2 ISO Publications

Copies of these doctiments are available online at http://webstore.ansi.org/.

ISO/TR 4114 Road Vehicles - Caravans and Light Trailers - Static Load on Ball Couplings
ISO 8855 Roald Vehicles - \fehicle Dynamics and Road-Holding Ability - Vocabulary
ISO 9815 Road Vehicles< Passenger-Car and Trailer Combinations - Lateral Stability Test

2.2.3 United Statgs Gavernment Office of the Federal Register Publications

Available from the United States Government Printing Office, 732 North Capitol Street, NW, Washington, DC 20401,
Tel: 202-512-1800, www.gpoaccess.gov/cfr/retrieve.html.

Title 40 CFR, Section 86.1832-01  Optional Equipment and Air Conditioning for Test Vehicles

Title 49 CFR, Section 393.52 Brake Performance
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2.2.4 Other Publications
2241 SAE Papers

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

Klein, R., Johnston, D., and Szostak, H., "Effects of Trailer Hookup Practices on Passenger Car Handling and Braking,"
SAE Technical Paper 780012, 1978, https://doi.org/10.4271/780012.

Klein, R. and Szostak, H., "Determination of Trailer Stability Through Simple Analytical Methods and Test Procedures," SAE
Technical Paper 790186, 1979, https://doi.org/10.4271/790186.

Klein, R. and Szostak, H., "Development of Maximum Allowable Hifich Load Boundaries for Trailer Toy
Paper 800157, 1980}, https://doi.org/10.4271/800157.

ing," SAE Technical

2.2.4.2 NHTSA Technical Reports

Available from NHTS

Handling Test Proceg
Appendices, NHTSA

Development of Car,
| - Rear Wheel Drivel
Tow Cars, NHTSA [
Effects of Weight Dig
2.2.4.3 American

Available from AASY
www.transportation.

A, 1200 New Jersey Avenue, SW, Washington, DC 20590, Tel: 1-888-327-4236,

dures for Passenger Cars Pulling Trailers, Vol. I: Summary Report, Vol. II: Tech
DOT HS-801-935, 936 and 937, June 1976, NTIS: PB-256071, 072, 073.

Trailer Handling and Braking Standards, Vol. I: Executive' Summary, Vol. ll: Techn
Tow Cars, Vol. lll: Appendices for Phase |, Vol. I\ Technical Report for Phase |
OT HS-805 326, 327, 328 and 329, Nov. 1979.

tributing Hitch Torque on Car-Trailer Directional Control and Braking, NHTSA DO
Association of State Highway and Transportation Officials (AASHTO) Publication

BHTO, 444 North Capitol Street,”NW, Suite 249, Washington, DC 20001,
brg.

A Policy on Geomet
Chapter 3: Elements
Chapter 8: Freeways
3. DEFINITIONS
3.1 CONVENTION

A semi-trailer with a

ic Design of Highways and Streets, 4th Edition, 2001
of Design, Section “Grades,” pp 235-247
, Section “General(Design Considerations: Grades,” pp 509-510

AL TRAILER

coupling device designed to attach to the rear of the tow-vehicle. This does not

gooseneck trailers.

www.nhtsa.gov.

hical Report, Vol. lll:

cal Report for Phase
- Front Wheel Drive

I HS-803 246, 1977.

Tel: 202-624-5800,

nclude fifth wheel or

3.2 TOW-VEHICL

3.2.1  Tow-Vehicle

E TRAILERING WEIGHT (TVTW)

s Under 8500 pounds GVWR

TVTW is the weight of the tow-vehicle used for EPA emissions and fuel economy certification including all options in excess
of 33% sales penetration plus one 68.0 kg (150 pound) driver and one 68.0 kg (150 pound) front seat passenger, plus the
tow-vehicle manufacturer’s available trailering package and/or any required trailering content (if not included in the 33%
option penetration weight) plus representative aftermarket trailering equipment as specified in 5.2. In the case where a
trailering package is not available from the tow-vehicle manufacturer or it does not include a trailer hitch component, the
representative aftermarket trailering equipment as specified in 5.2 shall include a trailer hitch component.
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3.2.2 Tow-Vehicles at 8500 pounds or Greater GVWR

TVTW is base vehicle curb weight plus one 68.0 kg (150 pound) driver and one 68.0 kg (150 pound) front seat passenger
plus 45.4 kg (100 pounds) of optional equipment split evenly between front and rear axles plus the tow-vehicle
manufacturer’s available trailering package and/or any required trailering content and representative aftermarket trailering
equipment as specified in 5.2. In the case where a trailering package is not available from the tow-vehicle manufacturer or
it does not include a trailer hitch component, the representative aftermarket trailering equipment as specified in 5.2 shall
include a trailer hitch component.

3.2.3 Incomplete Tow-Vehicles Requiring Final Stage Manufacturer Completion

TVTW is base incomplete vehicle curb weight plus one 68.0 kg (150 pound) driver and one 68.0 kg (150 pound) front seat
passenger plus 45.4 kg (100 pounds) of optional equipment split evenly between front and rear axles plus 119.1 kg/m

(80 Ib/ft) for body cor
vehicle structure), p
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available from the to|
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3.24 Tow-Vehiclg
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weight of the body s
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s Completed by Final Stage Manufacturers

incomplete vehicle as defined in 3.2.3 except that the bodycompletion weight
yle of the manufacturer’s body completion. The exceptiofyto this is that a motorhd
g (500 pounds) of optional equipment split evenly between front and rear axles pld
bletion.

GHT RATING (TWR)
Lie for the maximum allowable weight of aloaded trailer for a specific tow-vehicle 1

b tow-vehicle manufacturer. A specific fow-vehicle may have multiple TWRs for v
fch, fifth wheel hitch, and/or gooseneck hitch. For vehicles that can also pull a fifth

rame rail (or rearmost edge of incomplete

npletion from the rear surface of the cab to the rear end of the 1 T i
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ring package is not
entative aftermarket

shall equal the base
me body completion
s the base weight of

nodel and hitch type,
eight carrying hitch,
wheel or gooseneck,

the conventional, fifth wheel, and gooseneck ratings shall be clearly identified. A tow-vehicle may als¢ have a TWR for an

unbraked trailer.

3.4 TRAILER ROTATION RADIUS RATIO.(RRR)

RRR is the yaw radiyis of gyration divided\by effective tongue length (ETL).

3.5 EFFECTIVE TONGUE LENGTH (ETL)

ETL is the longitudinil distance_from the center of the trailer coupler ball socket to the center of the trdiler wheel(s).

3.6 FRONT AXLE|LOAB'RESTORATION (FALR)

FALR is the change in front axle load due to weight distributing hitch application divided by change in front axle load due to
addition of trailer tongue weight, expressed in percent.

FALR =100 x (Wfctvwd - Wfet.v) / (Wfuty - Wfcr.y) (Eq. 1)
where:

FALR = front axle load restoration (%)

Wrfur.v = front axle weight of the uncoupled tow vehicle (N)

Wrfcr.v = front axle weight of the coupled tow vehicle without weight distribution (N)

Wricrwwa = front axle weight of the coupled tow vehicle with weight distribution (N)
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4. TECHNICAL REQUIREMENTS

This section provides specifications and/or requirements for standard trailers, trailer hitch equipment, and combination
vehicle connections. It also provides performance requirements for tow-vehicle structure, propulsion system performance,
and combination vehicle handling and braking. Tow-vehicle GCWR is qualified by conformance to the performance
requirements following in this section. Should the tow-vehicle be capable of different GCWR values throughout the various
tests in this section, the actual GCWR will be the least of the values attained. The performance requirements of this
document are not intended to be used to establish minimum acceptable values for various aspects of trailering. The
performance requirements and metrics specified in this document are selected considering carefully controlled specific
trailers, combination load conditions, and driving maneuvers to provide for objective comparisons of tow-vehicle
performance. The full range of acceptable trailer loading conditions, trailer types, and driving maneuvers to be experienced
by actual customers may produce some lower performance values that remain in the range of acceptability. There is nothing
in this document that precludes the use of analytical methods to confirm conformance to requirements. It is presumed that

analytical methods, Wmmm%ysical test results,
when available, supgrsede analytical method results.

4.1 Standard Trailer

This section defined representative “standard” trailers, connections and ballast conditions-for test purposes. This is not
intended to define “Worst-case” trailer loading or specifications, or to establish limits in-trailer types that can be towed. The
frontal area considefation is required only for propulsion system testing; effective-tangue length congideration is required
only for dynamics testing. Trailers to be used for dynamics purposes should be equipped with limited gptional equipment in
order to minimize trajler weight and maximize ballast flexibility. Additional trailér, hitch connection, and|ballast requirements
for testing various pgrformance attributes (propulsion, handling, and braking) may be found in those specific sections. The
frontal area requirenjents account for entire trailer frontal silhouette to the<ground plane.
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Trailer Size/Shape
Table 1 - Standard trailer requirements
Trailer TWR Maximum Effective Minimum
Type Requirement Axle(s) Tongue Length Tire Brand/Size/Pressure Frontal Area
Goodyear Marathon Radial
ST175/80R13C 345 kPa (50 psi)
or
Conventional <454 kg Single 21m Duro Bias ST175/80D13C 1.11 m?
(1000 pounds) 9 (83 inches) 345 kPa (50 psi) (12 ft?)
or
Carlisle Radial Trail HD
ST175/80R13C 345 kPa (50 psi)
Goodyear Marathon Radial
Conventional s;)é)()?okgounds) Single (21.Z)6min0hes) 3:205/75R150 345 kPa (50'gsi) (12?)6ﬂg)]2
P Goodyear Endurance.Radial
ST205/75R15D 448 kPa (65 gsi)
Goodyear Marathon Radial
Conventional 5315?(?(? I(gunds) Single (21.(7)6[ninches) 3:205/75R15C R (ZSZ)gﬂg)]2
P Goodyear Endurance Radial
ST205/75R15D 448 kPa (65 psi)
Gooedyear Marathon Radial
Comventonal | 229840, | tancem (820 Qo R e
P Goodyear Endurance Radial
ST205/75R15D 448 kPa (65 pgsi)
Goodyear Marathon Radial
Conventional <3493 kg Tandem 42m ST205/75R15C 345 kPa (50 psi) 5.11 m?
7700 pounds) (165 inches) or Goodyear Endurance Radial (55 ft?)
ST205/75R15D 448 kPa (65 pgsi)
Goodyear Marathon Radial
Conventional <4536 kg Tandem 5.0m 3:225/75R15D 240 kPa (G5 el 5.57 m?
i 2
10000 pounds) (196 inches) Goodyear Endurance Radial (60 ft?)
ST225/75R15E 552 kPa (80 psi)
Goodyear Marathon Radial
conrtonnt | RIS,y | T |y o
P Goodyear Endurance Radial
ST235/80R16E 552 kPa (80 psi)
Conventional <7983 kg Tandem/Triole 6.55m Goodyear G114 Unisteel 5.57 m?
17600 pounds) P (258 inches) 215/75R17.5H 862 kPa (125 psi) (60 ft?)
Fifth Wheel or | [<10886'kg Tandem/Triole 10.7m Commensurate with trailer Grss 6.97 m?
Gooseneck 24000-pounds) P (420 inches) Axle Weight Rating (GAWR) (75 ft?)
. 10886 kg . 6.55m Goodyear G114 Unisteel 5.57 m?
Conventlonal oW va¥a¥al L) TI‘ID|e VZaY e B 1 2 NACI7Zrndz Cllana .o lanr H 2
Z5 00U PpounasSy (ZI0MCITS) ZTITTINTIT . I O0Z RFa 129 pal) (60 ft )
Fifth Wheel or | >10886 kg Tandem/Triole 10.7m Commensurate with trailer Gross Not specified
Gooseneck (24000 pounds) P (420 inches) Axle Weight Rating (GAWR) P

With the exception of trailers defined by rows A and L above, trailers should all be cargo (“box”) type with flat, vertical front
wall and corner radii no more than 152.4 mm (6 inches). See Appendix A for trailer exemplars that meet these requirements.
Trailers A and L are flatbed trailers.

4.1.2 Trailer Chassis

Torsion or leaf spring suspensions are acceptable. Tire size and type shall be as specified by the trailer manufacturer with
maximum load capacity consistent with trailer GAWR. Tire load capacities are defined in the Tire and Rim Association
Yearbook. Tires shall be inflated to maximum sidewall pressure, have a minimum tread depth of 3.97 mm (5/32 inch) and
be in good condition. ASTM F421 should be used to measure tread depth. See Appendix G for a form that can be used for
measuring tread depth.
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4.1.3 Trailer Ballast

Unless otherwise specified, all performance tests in this document shall be run with the tow-vehicle/trailer combination
ballasted to a minimum of the appropriate GCWR. The trailer ballast should be placed on the floor of the trailer in “ballast
boxes” or secured in such a manner that it cannot shift during testing. It should also be equally distributed left and right of
the longitudinal centerline of the trailer. Additional information on distribution of ballast between and/or within tow-vehicle
and trailer may be found in specific performance requirement sections.

4.2 Tow-Vehicle Structural Performance
This section defines tow-vehicle structural performance requirements at maximum TWR as determined (or targeted) as in

Section 5. This section should be used to determine any or all of the following TWR limits: weight carrying TWR, weight
distributing TWR, fifth wheel TWR, and gooseneck TWR.

4.2.1 Tow-Vehicld Structural Performance Requirement Summary
The tow-vehicle frame, body sheet metal, trailer hitch or hitch receiver, rear bumper, and/or a@ny'other gtructure intended to
react trailering loads)], shall be capable of meeting the requirements of SAE J684 or SAE J2638 for the specified TWR and
hitch type. Table 2 summarizes metrics, requirements, and test methods for specific petfarmance attriputes.

Table 2 - Tow-vehicle structural requirements

Performahce Performance Test
Attribute Metric Requirement Procedure
Tow-vehicle structyral 5 degree'permanent deformation in

Angular deformation SAE J684

strength (conventignal trailer)

Tow-vehicle structyral
strength (fifth whedl hitch)

Tow-vehicle structyral

any:direction

Ability to withstand load React load for minimum of 5 second$ | SAE J2638

strength (goosenedk Ability to withstand load React load for minimum of 5 second$ | SAE J2638
hitch)

Tow-vehicle structyral Ability to attainJloads No loss of attachment; react loads SAE J2638
durability (fifth whegl hitch) throughout test throughout test

Tow-vehicle structyral Ability to attain loads No loss of attachment; react loads SAE J2638
durability (goosenek hitch) throughout test throughout test

4.2.2 Test Tow-Véhicle Structure Selection

The tow-vehicle strupture shall be-the least capable required to produce the maximum TWR under te$t. In the case where
multiple models (boqdy style, wheelbase, GVWR, etc.) or multiple chassis packages within a model shgre similar structures,
it is the responsibility of the tew-vehicle tester to choose the appropriate structure to test to the maximum TWR of the model
group.

4.3 Tow-Vehicle Propulsion System Performance

This section defines tow-vehicle propulsion system performance requirements at GCWR. This section should be used to
determine any or all of the following GCWR limits: conventional trailer GCWR, fifth wheel GCWR, and/or gooseneck trailer
GCWR.

4.3.1  Propulsion System Performance Requirement Summary
The tow-vehicle propulsion and thermal management systems, in conjunction with appropriate test trailer(s) per 4.1, shall

be capable of meeting certain acceleration, launch, and gradeability requirements for the specified GCWR. The following
table summarizes metrics, requirements, and test methods for specific performance attributes.


https://saenorm.com/api/?name=3cfc0de8a7873187284b1881c1d46704
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Table 3 - Tow-vehicle propulsion requirements
Performance Performance
Attribute Metric Requirement Test Procedure
Level road 0 to 96.6 km/h 30.0 seconds (single rear wheel tow-vehicles); | SAE J1491, modified in

acceleration

(0 to 60 mph)

35.0 seconds (dual rear wheel tow-vehicles)

4.3.2and 4.3.3

Level road
acceleration

0 to 48.3 km/h
(0 to 30 mph)
Interval

12.0 seconds
14.0 seconds

single rear wheel tow-vehicles);
dual rear wheel tow-vehicles)

—_— P

SAE J1491, modified in
4.3.2and 4.3.3

64.4 t0 96.6 km/h

forward direction

Level road (40 to 60 mph) 18.0 seconds (single rear wheel tow-vehicles); | SAE J1491, modified in
acceleration Interval P 21.0 seconds (dual rear wheel tow-vehicles) 4.3.2and 4.3.3

T9% arade 9224H4EFC, Annex I,
Launch on grade °9 ' 5 launches to 5.0 m (16 feet) in 5 minutes Section|3.3.3, modified in

4 .3.2"arn

d4.34

Launch on grade

12% grade,
reverse direction

5 launches to 5.0 m (16 feet) in 5 minutes

92/21/H
Section
4.3.2 arn

EC, Annex Il,
3.3.3, modified in
d4.34

64.4 km/h (40 mph) (single rear wheel

Highway Minimum speed on R .
gradeability grade (Davis Dam) tow-vehicles); 56.3 km/h (35 mph) (dualrear 4.3.2and 4.3.5
wheel tow-vehicles)
Highway Drivetrain system No component failures; no diagnostic codes 432ald435
gradeability performance that alert the operator; no custemer warnings " -
Highwa Cooling svstem No component failures; na:diagnostic codes
9 Y gsy that alert the operator to.take service or driving | 4.3.2 and 4.3.5
gradeability performance S S X
action; no customer warnings; no fluid loss
4.3.2 Propulsion §ystem Performance Test Vehicle and Balfast Requirements

The following cond

referenced publicatigns.

4321 Test Tow-
The tow-vehicle to b
equipped with the pr:
package to produce

with no change in G(

there is optional coo
Tow-vehicle chassis
propulsion/powertrai
calibration for traileri

\ehicle Selection

tions apply to all propulsion system performance tests and supersede any

e tested shall be selected by the manufacturer as representative of the vehicle b
bpulsion system orpowertrain and driveline (engine, transmission, axle ratio, tire sige, etc.), and cooling
the GCWR under-test. In the case where there is more than one axle ratio andfor tire size available
LWR, the condbination producing the lowest numerical final drive ratio shall be testgd. In the case where
ing content.that is not required to attain GCWR, the vehicle should not be equipged with that content.
content(suspension, steering, brakes, etc.) is immaterial to this section as long|as it does not affect
h seléction or final drive ratio. Any vehicle equipped with specific selectable
hg-should be operated per tow-vehicle manufacturer’s instructions.

4322

Test Trailer Selection

elated section(s) in

ing rated. It shall be

ropulsion/powertrain

Test trailer should be chosen based upon specifications in 4.1. If rating a vehicle using standard trailer L, then the
requirements for standard trailer J at 10886 kg (24000 pounds) must also be met.

4323

Combination Ballast and Hitch Connection

The tow-vehicle/trailer combination shall be ballasted to a minimum of GCWR for the model/powertrain/driveline/tire
package of the product under test and connected in any manner permissible by the tow-vehicle manufacturer and within
the ratings of the associated trailers and trailering equipment used in the test.


https://saenorm.com/api/?name=3cfc0de8a7873187284b1881c1d46704

SAE INTERNATIONAL

J2807™ NOV2024

Page 10 of 30

433

Level Road Acceleration

Test per SAE J1491 with the following exceptions:

Table 4 - Exceptions to SAE J1491

Conditions

Section Item Revision

4.1.c Engine Speed (Tachometer) | Section optional

4.6 Vehicle Weight Accuracy is £10 kg per side
Replaced with:

6.1 Table 1 - Standard Ambient Ambient temperature >10 °C (50 °F)

Barometric Pressure <102 kPa (30 in Hg)

[ ] Ll bk 400/
NCIalve TTUITIJIiy = 1070

Wind Velocity

Average <15 km/h; peak <20 km/h

Minimum Break-in

Is 805 km (500 miles)

Vehicle Checklist

Section optional

\>ran}

Vehicle Warm-up

Section optional

Test Schedules Summary

64 to 97 km/h test deleted

Test Procedure 40 to 60

Section deleted

Test Delay Period

Section deleted

>

Operation of Accessories

Section optional

©|OI©O 0™ 0 N|ININIO
R

5 Interval 64 to 97 km/h Section deleted
22 Charts/Plots Section eptional
B General Section deleted

4.3.4 Launch on Grade

Position the tow-vehjicle and trailer combination so that all tifes are on a 12% grade and the combination is at rest. Select

an appropriate gear position to proceed in an uphill direction. Begin timing upon initial acceleration an

i drive uphill at least

5.0 m. Any clutch pgdal force (for manual transmission-equipped vehicle) and/or throttle input is pgrmissible. If the test
grade is sufficient lepgth, the acceleration may be\.repeated after completely stopping the combination. If the grade is not
sufficient length, retyrn to the base of the grade_ and repeat the procedure. In either case, stop timing when the fifth run has
been completed. This test shall be accomplished in an uphill direction for both forward and reverse movements. If a 12%
test grade is not readlily available, vehicleJoad should be adjusted for the available test grade using the following:

where test grade is iph percent(

Adjusted GCW = GCWR x sin (atan (0.12)) / sin (atan (testgrade / 100))

(Eq. 2)

For all definition, instfumentation, test material, test condition, vehicle preparation, test procedure, and data reduction issues

not addressed in thig section, refer to SAE J1491 and 4.3.3.

435

4.3.5.1

Highway Gradeability

General Description

Highway gradeability test is accomplished by running Arizona SR 68 (Davis Dam Grade) or simulated dynamic grade in a
climatic wind tunnel. The Davis Dam grade is between Bullhead City, Arizona, and Golden Valley, Arizona, headed east on
the east side of the Colorado River. The grade test begins at the intersection of Arizona SR 68 and McCormick Blvd. The
posted speed limit changes from 45 to 55 mph, and then 65 mph. The test ends at the top of the grade (Union Pass),

approximately 18.3 km (11.4 miles) beyond McCormick Blvd.


https://saenorm.com/api/?name=3cfc0de8a7873187284b1881c1d46704

SAE INTERNATIONAL J2807™ NOV2024

Page 11 of 30

4.3.5.2 Davis Dam Grade Profile

Davis Dam Grade Mapping

4000

Peak af Union Pass

3500

3000

test)

/(end o

Aot b &
|R=] a8 p~i—

2nd Street

Bullhead Parkway Bridge Hiﬂf{WﬂV

2600

Qe b +
oitrotreet

Dowintown Bullhead City
4th Street
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oth=treet

Altitude - Ft.
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,7th Streey / th erse CW
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500 4

55mph - Start of Grade

=30
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Figure 1 - Davis Dam elevation by mileage

The grade profile depicted above represents Davis Dam grade graphieally from approach through top

1.1 1

of the grade.

AP Y B
I s /\/\m/ flah A/\/\ MY
YA R VT \NV\/ |
5 &L |
= z ) AQ§\ [ GPS Data (11/2004)) \
LS |
i

Figure 2 - Davis Dam percent grade by mileage

The actual grade fluctuates as represented in the chart above as recorded from GPS data.

4.3.5.3

Driving Conditions

Minimum allowable ambient temperature is 37.8 °C (100 °F) at the base of the grade. Air conditioning system controls are
to be set to maximum cold setting, outside air, and full blower setting.
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4.3.5.4  Procedure for Automatic Transmission-Equipped Vehicles

Select highest available forward gear position unless otherwise specified by tow-vehicle manufacturer. As the combination
begins ascent, accelerate as required to a speed between the minimum speed requirement specified in the Table 3
performance attribute of highway gradeability for the tow-vehicle under test and the posted 45 mph speed limit. When posted
speed limit changes to 55 mph and again to 65 mph, it is the tow-vehicle tester’s choice to run at any speed between the
minimum speed requirement and the posted speed limit. The minimum speed requirement applies from the Davis Dam
turnoff (County Road 68), 1.3 km (0.8 miles) after the start of the test grade as shown in 4.3.5.2 to the end of test run. Note
the change to 55 mph posted speed limit occurs 1.4 km (0.9 miles) after the start of the test grade and the 65 mph posted
speed limit occurs 3.7 km (2.3 miles) after the start of the test grade.

4.3.5.5 Procedure for Manual Transmission-Equipped Vehicles

4. Shift transmission
etween the minimum
e should the posted
force until traction is

Run test in a mannef similar 10 that for automatic fransmission-equipped veniCles as detaile
per the tow-vehicle npanufacturer’s instructions. It is the tow-vehicle tester's choice to run at any speed b
speed requirement and the posted speed limit. Wide open throttle and/or downshifting is permissib
speed limit not be systainable. Wheel spin is not permissible; if tires break loose, reduce throttlevpedal
resumed.
4.3.5.6 Data Logding (Optional)
A data logger capab
position, and time sh

e of (but not limited to) recording diagnostic trouble codes,c€abin temperature, vghicle speed, throttle
ould be utilized for the highway gradeability test.
4.4 Combination Handling

e used to determine

This section defines
any or all of the follo
4.41 Combinatior
The tow-vehicle, in

requirements for th
performance attribut

combination handling performance requirements*at GCWR. This section should K
ving TWR/GCWR limits: weight carrying, weight distributing, and fifth wheel/goos

Handling Performance Requirement:Summary
conjunction with appropriate test-trailer(s) per 4.1, shall be capable of meet
e specified GCWR. Table 5-‘summarizes metrics, requirements, and test n

ES.

Table'5.- Combination handling requirements

Bneck limits.

ng certain handling
nethods for specific

Performance Performance Test
Attribute Metric Requirement Procedure
Tow-vehicle Understeger. gradignt or steering SAE J266 or ISO 4 1.3.8; gonstant
understeer wheel angle gradient* for >0 degrees/g radius method, mofified in 4.1.2,
0.1 g’Llateral acceleration <0.3 g 442,and4.4.3
Trailer sway . . , >0.10 at 100 km/h SAE J2664 as modified in 4.1.2,
response Traller sway damping ratio (62-+rph) 4ed2bbd_ane44 5

*The understeer gradient and steering wheel angle gradients are to be calculated by averaging left and right turn

directions.

4.4.2 Tow-Vehicle and Trailer Combination Connection

The following conditions apply to all combination handling performance tests and supersede any related section(s) in
referenced publications.
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4421 Test Tow-Vehicle Selection

The tow-vehicle to be tested shall be selected by the manufacturer as representative of the vehicle being rated. It shall be
equipped with the chassis content (suspension, steering, brakes, tires, etc.) to accommodate the GCWR under test.
Powertrain selection is immaterial to this section as long as it does not affect required chassis content or provide an
advantageous center of gravity location. In the case where multiple models (body style, wheelbase, GVWR, etc.) or multiple
chassis packages within a model share the same GCWR, it is the responsibility of the tow-vehicle tester to choose the least
capable chassis content for the performance being evaluated. Any vehicle equipped with specific selectable dynamic
handling or suspension leveling system should be operated per tow-vehicle manufacturer’s instructions.

4.42.2 Test Trailer Selection

Test trailer should be chosen from the list of exemplar trailers in Appendix A based upon specifications in 4.1. Trailer sway

damping performang eets or exceeds the
TWR being evaluate
4423 Combinati

Tow-vehicle and trai
Tow-vehicle unders

€ requirements must be met with the traner which has the Towest GVVWR that m
d as well as the next lighter trailer (see Table 1).

on Ballast

er shall be ballasted to at least the highest GCWR for the product-modeél/chassis
eer and trailer sway damping characteristics may vary based-upon ballast

tow-vehicle and trailgr axles, so each performance attribute will have its own specific combination balla

44.3and 4.4.4). In ¢
or 4.4.2.5, as appro
equivalent of that for
evenly distributed in
from front wall to the
the side walls and fr
front half. The dens
weight.

4424

Ballast should be ap
+0.5%, or £5 kg (11

provide a nominal Iq
length) forward of th

4425
Ballast should be ap

11.0%. This provide
the trailer wheel(s) c

ither case, the trailer is to be ballasted so that trailer tongue-weight meets the reg
priate. For trailer sway damping tests, the minimum trailer rotation radius ratio
evenly distributed ballast on the load floor as described in the following sentences
the front and rear halves of the trailer. The ballast is.to extend to the extremes

bm rear wall to the centerline of the cargo area with constant, but potentially diffe
ty of the front and rear halves of the cargolarea are adjusted to achieve the re

Trailer Topgue Weight (Conventional Trailers)

blied to the trailer in a distributedimanner such that the trailer tongue weight is 10%

ngitudinal center of gravity’(cg) position of the ballasted trailer that is 10% (of
b trailer axle(s) centerline.

Trailer Topgue/Kingpin Weight (Fifth Wheel or Gooseneck Trailers)

blied to the trailer in a distributed manner such that the trailer tongue weight is 15%
5 a nominallongitudinal center of gravity (cg) position of 15% of the effective tong
enterline.when the trailer is level.

4426 Tow-Vehid

package under test.

distribution among
st requirements (see
uirements of 4.4.2.4
RRR) should be the
. The ballast is to be
pf the side walls and

centerline of the cargo area with constant density: Likewise, the ballast is to extend to the extremes of

rent density than the
quired trailer tongue

of total trailer weight

pounds), whichever is greater; at a nominally level attitude as described in 4.4.2.8. This is intended to

the effective tongue

of total trailer weight
ue length forward of

lefTrailer Hitch (Conventional Trailers)

The hitch shall be original equipment, if available, or typical aftermarket, with rating adequate for the weight of the test trailer.
For weight-distributing hitches, lubricate per the tow-vehicle manufacturer’s instructions, if available; otherwise, follow the
hitch manufacturer’s instructions for lubrication. For weight-carrying hitches, lubrication is optional since the authoring
committee has not seen any evidence that lubrication influences the performance. Unconventional designs where the trailer
does not articulate about the hitch ball are permitted if provided as original equipment from the tow-vehicle manufacturer
and the hitch meets the requirements in Appendix F. When using an unconventional design, the procedure in Appendix F
must also be used.

4427 Tow-Vehicle/Trailer Hitch (Fifth Wheel or Gooseneck Trailers)

The hitch shall be original equipment, if available, or typical aftermarket, with rating adequate for the weight of the test trailer.
The attachment and location of the hitch (either gooseneck or fifth wheel) articulation point in the pickup should be directly

over the rear axle centerline to 51 mm (2 inches) forward, or as available as original equipment from the tow-vehicle
manufacturer.
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4.4.2.8 Hitch Ball Position (Conventional Trailers)

The ball mount and hitch ball installation should be such as to maintain a level trailer attitude within £1.0 degree from
horizontal or within 25 mm of ball height, whichever is greater. A digital inclinometer may be used to measure the angularity
of the trailer frame midway between the trailer coupler and the wheel(s) centerline. The trailer frame angle is then added to
or subtracted from the ground plane angle to determine the trailer attitude. Alternatively, presuming a continuous section
height frame, the height of the trailer frame relative to the ground should be measured at a point near the ball and just
behind the rear-most axle, and the pitch angle calculated.

4429 Sway Control Devices (Conventional Trailers)

Hitch-mounted sway control devices are permitted if provided as original equipment from the tow-vehicle manufacturer and
it meets the requirements in Appendix F. When using a sway-control device, the procedure in Appendix F must also be

used.
44210 Weight Di

When used, a weig
mechanisms that ir
tow-vehicle manufag
procedure in Append

4.4.3 Tow-Vehicle

5tributing Hitch

crease friction or articulation stiffness are permitted if provided \as” original
turer and it meets the requirements in Appendix F. When usingya hitch consis
ix F must also be used.

Understeer Specific Ballast Conditions

If the addition of hitchy load (trailer weight = TWR) does not meet or exceedear GAWR (RGAWR), add

from the trailer to tov
If a weight-distributin
distributing hitch sha
target) as specified i
GVWR and rear GAV
or gooseneck trailer
(2) RGAWR, and (3
the tow vehicle ma
instructions or to 10(

444 Trailer Sway

vehicle to simultaneously achieve GCWR, RGAWR, and GVWR (before applying
g hitch is used, RGAWR can be exceeded only,before weight-distributing torque is
| be adjusted to provide FALR levels within,¥10% of target FALR (e.g., from 40 to
h 4.4.1. See Appendices B and C for procédure. There may be tow-vehicles that g
VR simultaneously with tongue weight at10% (conventional trailer) or kingpin weig

of loaded test trailer weight; in this: case, priority in meeting these values sh
GVWR. Again, see Appendices*B-and C for details. If a weight distributing hitch
hufacturer for the GCWR/TWR-under test, it should be adjusted per tow-ve
% FALR if no particular value:is specified. See Appendices B and C for procedur|

Damping Specific Ballast Conditions

Tow-vehicle should e ballasted to simulate TVTW and the trailer test weight should be tow vehicle TV

the TWR calculatior
distributing hitch is 1
per tow-vehicle man
procedure.

s in Section5\\By definition, this will produce a combination weight equal to
ecommended-by the tow-vehicle manufacturer for the GCWR/TWR under test, i

445 Trailer Sway

nt distributing hitch should consist of one or two spring bars with a chain at the trailer end. Other

pquipment from the
ling of this type, the

ballast or shift ballast
weight distribution).
applied. The weight
50% for a 50% FALR
annot attain GCWR,
ht at 15% (fifth wheel
buld be: (1) GCWR,
is recommended by
hicle manufacturer’s

a)
.

VR as determined by
GCWR. If a weight
should be adjusted

Lfacturer’s_instructions or to 50% FALR if no particular value is specified. See Appendices B and C for

Damping Minimum Temperature

The ambient temperature shall be at or above 5 °C (41 °F) for the sway damping test.

4.5 Combination Braking

This section defines combination braking performance requirements at GCWR. This section should be used to determine
any or all of the following TWR/GCWR limits: maximum unbraked trailer limit, conventional braked trailer limit, and fifth
wheel/gooseneck braked trailer limit.

451 Combination Braking Performance Requirement Summary

The tow-vehicle brake system, in conjunction with appropriate test trailer(s) per 4.1, shall be capable of meeting certain
braking requirements for the specified GCWR. The following table summarizes metrics, requirements, and test methods for

specific performance attributes. The purpose of 4.5 is to determine the suitability of the tow-vehicle brake system in
conjunction with a trailer. Tests are to be run without the use of trailer brakes.
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Table 6 - Combination braking requirements

Performance Performance Test
Attribute Metric Requirement Procedure
Combination o . Remain within 3.5 m FMVSS 105, Sect?on 7.5(b) or
stability Deviation within lane (11.5 feet) lane throughout FMVSS 135, Section 7.5,
stop modified in 4.5.2 and 4.5.4

. . <10.7 m (35 feet), except
L Stopping distance, 32.2 to ey
Combination 0 km/h (20 to 0 mph) for TWR <13.7 m (45 feet) at any TWR | FMVSS 105 or 135, modified in

stopping distance above the tow-vehicle’s 4.5.2 through 4.5.4
<1361 kg (3000 pounds) unbraked TWR

Stopping distance, 32.2 to

Combination AT o e A Iy e AL ~A A sam e iy FMVSS 105 or 135, modified in
. . \YARANARIAN] \LU U'U III|JII’ T T VVIN === T11 \UU IUUL}
stopping distance >1361 kg (3000 pounds) 4.5.2 through 4.5.4
Park brake 12% grade (upward and ECE R13H, Arnex 3, Section 2.3,

Hold on grade

performance downward) at GCWR modifiedin 4.5|2 and 4.5.5

4.5.2 Tow-Vehiclg and Trailer Combination Connection
4.5.2.1 Ballast Requirements at GCWR

The conditions noted in 4.4.2 and associated subsections should also apply.to all combination braking performance tests
at GCWR, except that only the ballast condition used for trailer sway damping (4.4.4) is required.

4522 Ballast Rgquirements at Unbraked TWR

The conditions noteqd in 4.5.2.1 and associated subsections should also apply to all combination braking performance tests
at unbraked TWR,|except that the tow-vehicle/trailer combination should be ballasted such that the combination
simultaneously attaipns GVWR, rear GAWR, and unbraked JWR.

4.5.3 Trailer Brakes

Due to variation in tfailer brake system design; performance, actuation, and adjustment, the following tests are to be run
without the use of trpiler brakes. It is the tow-vehicle tester’s responsibility to prevent trailer brake agtuation during these
tests.

4,54 Straight Ling Braking Performance

The tow-vehicle is tp be tested:at-GCWR (see 4.5.2.1) and at unbraked TWR (see 4.5.2.2). Perform stopping distance
evaluations in a manner similar to FMVSS 105, Section 7.5(b), or FMVSS 135, Section 7.5, as| appropriate for the
tow-vehicle GVWR.|Evaldations need only be conducted at the speed indicated in 4.5.1 and thefe is no pedal force
requirement. The tow-vehiCle brakes may be burnished prior to test (refer to FMVSS 105, Section [7.4, or FMVSS 135,
Section 7.1). For any definitions, equipment requirements, general test conditions, road test procedurgs, and performance
requirements not specified elsewhere in this document, refer to portions of FMVSS 105 or FMVSS 135, as appropriate.

455 Park Brake Performance

The tow-vehicle is to be tested at GCWR (see 4.5.2.1). Perform evaluation per ECE R13H, Annex 3, Section 2.3, except
delete Sections 2.3.1, 2.3.3, 2.3.4, and 2.3.6 so there is no apply force requirement. For any definitions, equipment
requirements, general test conditions, road test procedures, and performance requirements not specified elsewhere in this
document or ECE R13H, refer to parking brake portions of FMVSS 105, Section 7.7, or FMVSS 135, Section 7.12, as
appropriate. If a 12% test grade is not readily available, vehicle load should be adjusted for the available test grade using
the following:

Adjusted GCW = GCWR x sin (atan(0.12)) / sin (atan(testgrade / 100)), (Eq. 3)

where test grade is in percent.
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5. TWR CALCULATION METHODOLOGY
This section provides the methodology and basic equations to calculate TWR from GCWR and TVTW.
5.1 GCWR Considerations

Performance requirements in 4.3 through 4.5 are defined with the combination generally ballasted to GCWR, even though
there may be variations in ballast distribution between tow-vehicle and trailer. There may also be specific test conditions
where the combination is ballasted to a value other than maximum GCWR (e.g., launch on grade or park brake performance
on grades other than 12%, unbraked TWR limit testing, or weight carrying TWR testing). Section 4.2 determines TWR
structural limitations. Specific tow-vehicle TWR is to be calculated from the lowest GCWR value determined through testing
to performance requirements in 4.3, 4.4, and 4.5, and also cannot exceed the value determined in 4.2.

5.2 Defined Tow-Yehicle Trailering Weight
Tow-vehicle trailering weight (TVTW) is defined in 3.2. The representative aftermarket trailering-equipment discussed in the
TVTW definition is irdicated below:
5.2.1 Tow-Vehiclg without Available Original Equipment (OE) Hitch Receiver
In the case where a {railering package is not available from the tow-vehicle manufacturer or it does notjnclude a trailer hitch
component, the reprgsentative aftermarket trailer hitch component mass specified-below shall be used.
Table 7 - Aftermarket hitch receiver weight
Hitch Receiver Longitudinal Applicatipn Point on
Target TWR TWR Type Weight Tow-Vehicle Centerline
<907 kg : 9.1 kg
(2000 pounds) Conventional (20 pounds) Rear edge of frame or BIW strycture
<1588 kg , 13.6 kg
(3500 pounds) Conventional (30 pounds) Rear edge of frame or BIW strycture
<2268 kg , 18.1/kg
(5000 pounds) Conventional (40-pounds) Rear edge of frame or BIW strycture
<5443 kg : 22.7 kg
(12000 pounds) Conventional (50 pounds) Rear edge of frame or BIW strycture
>5443 kg , 31.8 kg
(12000 pounds) Conventional (70 pounds) Rear edge of frame or BIW strycture
<6804 kg . 68.0 kg .
(15000 pounds) Fifth Wheel (150 pounds) Rear axle centerline
>6804 kg . 113.4 kg .
(15000 pounds) Fifth.Wheel (250 pounds) Rear axle centerline
Any Gooseneck SA4 ,'.i kg L Rear axle centerline
20 Ppounas)
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5.2.2 Additional Aftermarket Trailering Equipment

Additional trailering equipment such as drawbar, ball mount, hitch ball, weight distributing bars, and sway control devices
may be required or recommended by tow-vehicle manufacturers. The representative aftermarket trailering equipment mass

specified below shall be used.

Table 8 - Aftermarket hitch equipment weight

Longitudinal Application
Point on Tow-Vehicle

Target TWR Hitch Type Part(s) Weight Centerline

<907 kg Weight Drawbar, hitch ball, and 23kg gﬁgpnérgfa's”ggfggrgzrr‘; 6
(2000 pOUﬂdS) Carrymg atacnments (o Potmas) (85 inches) rear|of OE pln hole
<1588 kg Weight Drawbar, hitch ball, and 4.5kg gﬁnTrgrﬁf’a'sncciga r:"j‘)rr‘; 6
(3500 pounds) Carrying attachments (10 pounds) 8.5 Fi)nches) rear gf OE pin hole
<2268 kg Weight Drawbar, hitch ball, and 45kg Z)Sr?”;rgfa's”ggf r:zrr‘; 6
(5000 pounds) Carrying attachments (10 pounds) 85 f)nches) rea gf OE pin hole

. Ball mount, hitch ball, and 102 mm (4 inchgs) rear of
S5202(?(? kg d \I:/)vigﬁgtutin attachments, weight (2;59 lc()%nds) bumper/fascia edige or 225 mm
( pounds) 9 distribution bars P (8.88 inches) redr of OE pin hole
<5443 kg Weight Drawbar, hitch ball, and 6.8%g gﬁnTrgr/f’a;”Cfge r:irr‘;fm -
(12000 pounds) Carrying attachments (15 pounds) 8.5 |pnches) rear gf OE pin hole

. Ball mount, hitch ball, and 102 mm (4 inchgs) rear of
S152461830kg nd \Igvi;?igtjtin attachments, weight (2(?55 lé%nds) bumper/fascia edige or 225 mm
( pounds) 9 distribution bars P (8.88 inches) redr of OE pin hole
>5443 kg Weight Drawbar, hitch ball, and 9.1 kg ZSnTp”;rjfa'S”C‘;'gz grgf‘)rr‘; 6
(12000 pounds) Carrying attachments (20 pounds) (8.5 inches) rear|of OE pin hole

. Ball mount; hitch ball, and 152 mm (6 inchgs) rear of
(>1524(;1§)Okgounds) \I:/)Vi:;ﬁgtjtin attachments, weight ?7450 l:)?,lnds) bumper/fascia edlge or 276 mm

P 9 distribution bars P (10.88 inches) rdar of OE pin hole
towavehice Weight
Carrying or . 11.3 kg 254 mm (10 incHes) rear of trailer
manufacturer . Sway control device : ;
) Weight (25 pounds) | connection point|per 5.5
requires sway S
! Distributing
control device
5.3 Basic TWR Calgulation

TWR = GCWR - TVTW

54 GVWR/Rear GAWR and Tongue Weight/Kingpin Weight Considerations

The tow-vehicle shall be able to accommodate appropriate trailer tongue and/or kingpin weight to attain a particular TWR
without exceeding rear GAWR and/or GVWR. Required minimum conventional trailer tongue weight shall be 10% of TWR
and required minimum fifth wheel or gooseneck trailer kingpin weight shall be 15% of TWR. For purposes of this standard,
fifth wheel or gooseneck trailer kingpin weight shall be applied directly over rear axle centerline, unless a fixed-ball hitch is
available from the tow-vehicle original equipment manufacturer (OEM); in which case, it shall be at the OEM position.

(Ea. 4)

Conventional trailer tongue weight shall be applied at a longitudinal connection point as indicated in 5.5.
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5.5 Trailer Connection Point (Conventional Trailer)

Conventional trailer tongue weight requirement shall be applied at a specified point along the longitudinal centerline of the
vehicle as indicated in Table 9:

Table 9 - Trailer connection point location

Connection Point Connection Point

Hitch Type (with OE Trailer Hitch Receiver) (w/o OE Trailer Hitch Receiver)
Weight Carrying
(Step Bumper)

Center of step bumper hitch ball hole N/A

267 mm (10.5 inches) rear of receiver

Weight Carrying 127 mm (5 inches) rear of bumper/fascia edge

pin hole
Weight Distributing 302 mm (11.88 inches) rear of receiver . .
<5443 kg (12000 ppunds) | pin hole 178 mm (7 inches) rear of bumper/fascia edge
Weight Distributing 403 mm (15.88 inches) rear of receiver

>5443 kg (12000 pbunds) | pin hole 279 mm (11 inches)rear of bumper/fascia edge

5.6 Complete TWR Calculation
Resultant TWR shall be no greater than the least of:

Table 10 - TWR calculations

GCWR GVWR Rear GAWR (RGAWR)
Trailer Type Constrained Constrained Constrdined

Fifth Wheel or GCWR-TVTW | (GYWR - TVIWY/0.15 | (RGAWR - TVTW rear|axle load) / 0.15
Gooseneck Trailer

Conventional *
Trailer without Weight | GCWR - TVTW | (GVWRSTVTW) * 10 (FSCV;QYVE{FZSXT,WVJS” axle load) * 10/
Distribution (( ) )
Conventional Traidr wif (GVWR-TVTW) * 10/ [1 | (RGAWR - TVTW rear|axle load) * 10/ {1
o T GCWR-TVTW  -|CFALR/100*CPOH/ |- CPOH /WB *{FALR | 100 * [(ETL +

g (ETL + CPOH)] CPOH + WB) / (ETL + CPOH)] - 1}}

where:
WB = wheelbasg
CPOH = connection point@overhang, measured from rear axle centerline to connection point positipn

ETL = maximum| effective tongue length from Table 1

6. TOW-VEHICLE GEWRANB-FARBOCUMENTAHON

Trailer weight ratings (TWRs) and gross combination weight ratings (GCWRs) may be important marketing attributes for
some tow-vehicle models. For any model or group of models rated per all the applicable requirements of this document,
tow-vehicle manufacturers may make the following claim in any publication: “This(These) model(s) meet(s) or exceed(s) the
tow-vehicle trailering requirements of SAE International per SAE J2807.”
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7. NOTES

7.1 Revision 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 THE SAE TOW VEHICLE TRAILER RATING COMMITTEE
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APPENDIX A - TRAILER EXEMPLARS - WELLS CARGO TRAILERS

Table A1 - Wells cargo exemplar trailers - propulsion test usage

Effective Tongue Frontal
Model GVWR Axle(s) Length* Tire Brand/Size/Pressure Area
498 kg . . Carlisle Radial Trail HD 1.39 m?
A MPT461 (1100 pounds) | Sindle 2.0m (8Qinches) | g14175/80R13C 345 kPa (50 psi) (15 f2)
997 kg . . Goodyear Endurance Radial 2.22 m?
B MW6 (2200 pounds) | Sl 20m (80inches) | s7o05/75R15D 448 kPa (65 psi) (23 f2)
1746 kg . . Goodyear Endurance Radial 2.90 m?
C SW8 (3850 pounds) | >N 26 m (102inches) | g7o05/75R15D 448 kPa (65 psi) (31 2)
3492 kg . Goodyear Endurance Radial 3.73 m?
D TW162 (7700 pounds) | '@ndem | 4.1m(162inches) | o1o65/75R15D 448 kPa (65 psi) (40 f2)
3492 kg . Goodyear Endurance Radjal 5.65 m?
E EW1622W (7700 pounds) | '@ndem | 4.1 m(162inches) | g1o05/75R15D 448 kPar(65 psi) (60 f2)
5987 kg Goodyear Endurance\Radial
EW2025 (13200 pounds) 4.9 m (191 inches) | ST235/80R16E 552kPa (80 psi) )
5.81m
F/G/H Tandem (63 1t2)
EW2427 7983 kg 5.6 m (220 inches) | Goodyear G114 Unisteel
(17600 pounds) 215/75R17Z.5H 862 kPa (125|psi)
CVG3225W 6667 kg Goodyear Endurance Radial
+2'HT (14700 pounds) ST235/80R16E 552 kPa (80 psi) 733 m?
J Tandem 6.7 m (264 inches) (7.8 ft2)
CVG3227W 9072 kg Goodyear G114 Unisteel
+2'HT (20000 pounds) 215/75R17.5H 862 kPa (125|psi)
10886 kg . . Goodyear G114 Unisteel 5.81 m?
K EW2839 (24000 pounds) | "Ple 6.5 m (256 inches). | 515/75R17.5H 862 kPa (125psi) (63 f2)
Tandem .
Towmaster 17370 kg . . Goodyear G114 Unisteel
L T-30 (38300 pounds) g‘;ltg)es per | 6.7:m (264-ches) | 515/75R17.5H 862 kPa (125|psi)

*Effective tongue length requirements do not apply to propulsion testing.
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Table A2 - Wells cargo exemplar trailers - dynamics test usage

Effective Tongue Frontal
Model GVWR Axle(s) Length Tire Brand/Size/ Pressure Area*
454 kg . . Carlisle Radial Trail HD N/A—
A TC461-FB (1000 pounds) | Single 2.0m (80inches) | g1175/80R13C 345 kPa (50 psi) Flatbed
1746 kg . . Goodyear Endurance Radial 2.90 m?
BIC | SW8 (3850 pounds) | Sndle 2.6 m (102inches) | g1505/75R15D 448 kPa (65 psi) (31 f2)
3492 kg . Goodyear Endurance Radial 3.73m?
D/E | TW162 (7700 pounds) | 1@ndem | 4.1 m(162inches) | gro05/75R15D 448 kPa (65 psi) (40 ft2)
4536 kg . Goodyear Endurance Radial 5.79 m?
F EW2024 (10000 pounds) | 1@ndem | 4.9 m(191inches) | g1oo5/75R15E 552 kPa (80 psi) (62 f2)
G EW2425 5987 kg Goodvear Endurance Radial 5.81 m?
(13200 pounds) | oot | 2R TTESUTIEIES) T 9 1o35/80R16E 552 kPa (80 psi) (63 ft2)
7983 kg . Goodyear G114 Unisteel 5.81 m?
H EW2427 (17600 pounds) | 1@ndem | 5.6 m(220inches) | 51575217 5H 862 kPa (125|psi) (63 f2)
CVG3225W 6667 kg Goodyear Endurance Radial
+2'HT (14700 pounds) 6.71m (264 ST235/80R16E 552 kPa (80 psi) 733 m2
J Tandem | i ches) (78 2)
CVG3227W 9072 kg Goodyear G114 Unisteel
+2'HT (20000 pounds) 215/75R17.5H 862 kPa (125 psi)
10886 kg . . Goodyear G114 Unisteel 5.81 m?
K EW2839 (24000 pounds) | Pl 6.5 m (256 inches)< 515/75R17.5H 862 kPa (125|psi) (63 f2)
Tandem .
Towmaster 17370 kg . . Goodyear G114 Unisteel
L T-30 (38300 pounds) ;iltgfs per | 6.7 m(264 inches) | 515/75R17 5H 862 kPa (125 psi)

*Frontal area requirefents do not apply to dynamics testing.

As noted in 4.1, trailgrs to be used for dynamics purposes should be equipped with limited optional equipment in order to minimize

trailer weight and makimize ballast flexibility. However, the following options may be useful for test purposes:
e 36 inches wide durbside entry door with-Cam lock.

e 12V power jack|ram hoist with) above floor or recessed battery assembly including: 100 A-h deep cycle bpttery, vented battery
box, and six-circyit fuse panel,

e 18 inches high aluminumtread plate front stone guard with wrapped corners.

L 5000 pound non‘swivet type D'Iilly tre=off-floormounted;withrsteet 'uc:b'r\illy p:atc.
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APPENDIX B - TOW-VEHICLE - TRAILER WEIGHT CARRYING COUPLING SETUP GUIDELINES

In the case where weight distributing hitch is not required to attain GCWR and/or TWR, or if a tow-vehicle has a different
TWR with weight carrying hitch versus weight distributing hitch, follow steps 1 through 8 below. When weight distributing
hitch is required, follow instructions in Appendix C.

1.

The TWR evaluation axle load equations in Appendix D can be used to estimate the uncoupled tow-vehicle front and

rear axle loads, and trailer total and coupling loads for this test condition. Tow-vehicle wheelbase, rear axle to coupling
distance, GVWR, rear GAWR, and coupling load (10% of total trailer weight for conventional coupling; 15% for fifth
wheel or gooseneck) are needed for these calculations.

Set tow-vehicle and ftrailer tire pressures to their respective manufacturers’ specifications. Exemplar trailer tires

pressures are listed in Appendix A. Measure tow-vehicle wheel loads, wheel cutout trims, front bumper height, and

coupling height

Ballast the tow-v
It may be necesg

possible, distriblite ballast equivalent to one 68 kg (150 pound) passenger per bucket seat and

bench seat load
axle loads are r¢
area to achieve

If it appears that
in the tow-vehicl
great as possibl
distribute ballast
coupled) is reac

Ballast the traile
level surface ext
the trailer weigh
ballasted in step
the coupling loag
the prescribed tq

With the trailer ¢
coupling load wi

Measure couplin
If there is a dis
discrepancy ma
tow-vehicle weig

and record on the test traller description Sheets In Appendix E.
ehicle to GVWR minus the required coupling load using recommended axle|oads

ary to place all ballast beyond TVTW in the cargo area to achieve the deSired axle

ng from front to rear and then distribute cargo in the cargo areantil.the recom
ached. It may be necessary to place all ballast, including passenger-ballast, beyon
he desired axle loads.

e as possible, proceed with the vehicle at GVWR (mifus the coupling load) and
. Conversely, if it appears that it is not possible.to<achieve GVWR without exd
as described in the previous paragraph until thezaxle load necessary to achiev
ned and proceed with a total tow-vehicle load that is less than GVWR.

- until the coupling load plus trailer wheel loads equal TWR for a weight carrying
ends ahead of and behind the scales that can simultaneously support the tow-veh
can be measured with the trailer coupled to the tow-vehicle. With the tow-vehid
3), measure the difference between’the total coupled and uncoupled tow-vehicle
. Then position the trailer on the-scales to measure the trailer wheel loads. Add o
tal trailer weight is achieved:.The trailer ballast should be distributed as prescribe

bupled to the tow-vehicle, reposition the trailer ballast until total tow-vehicle weight

g load at the coupled height to record it and confirm that it is at the required load
crepancy inead, it may be necessary to confirm the scale accuracy and/or

also result from a multiple-axle trailer and the tow-vehicle not being in the sa
ht is measured in step 5.

If a multi-axle t
height change.

railenis used, it will be necessary to account for hysteresis in coupling load that
éoup ing height and Toad shall be measured Tor at least one cycle of height change.

hin the guidelines specified in 4.4.2. The trailer should be level as specified in 4.4.

jetermined in step 1.
loads. To the extent
two passengers per
mended tow-vehicle
d TVTW in the cargo

rear GAWR is not achievable without exceeding GVWR with the ballast concentiated as far rearward

he rear axle load as
eeding rear GAWR,
b rear GAWR (when

toupling. If a flat and
cle and trailer axles,
le on the scales (as
eights to determine
remove ballast until
d in 4.4.

esults in the required
2.

hs specified in 4.4.2.
repeat step 5. This
me plane when the

results with coupling
Hysteresis will likely

increase with the magnitude of the cycle up to some magnitude of height change. The magnitude of the cycle shall,
therefore, be at least this large with the mid-point of the cycle being the coupling height at which the handling tests are
conducted. The coupling load is determined as the average of the maximum and minimum coupling loads at this
coupling height that are defined by the hysteresis loop.

Measure the coupled tow-vehicle wheel loads, wheel cutout and front bumper heights, and ball height, and trailer wheel

loads. Then measure uncoupled tow-vehicle wheel loads (including all ballast), trim heights, and ball height, and

complete the TT

D sheet before testing.
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8. Typical TWR for weight carrying coupling test condition descriptions include:

Preferred test condition -
“‘GVWR/Rear GAWR/nnnn Ib Trailer, 10% Coupling Load” (“15%” for fifth wheel or gooseneck). In these examples,
“nnnn” is the weight of the trailer.

When ballast is as far rearward in the tow-vehicle as possible does not achieve rear GAWR without exceeding GVWR -
“GVWR/Ballast Max Rearward/nnnn Ib Trailer, 10% Coupling Load” (“15%” for fifth wheel or gooseneck).

When any additional ballast in the tow-vehicle results in rear GAWR being exceeded without achieving GVWR -
“‘Rear GAWR/nnnn Ib Trailer, 10% Coupling Load” (“15%” for fifth wheel or gooseneck).
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APPENDIX C - TOW-VEHICLE - TRAILER WEIGHT DISTRIBUTING COUPLING SETUP GUIDELINES

The TWR evaluation axle load equations in Appendix D can be used to calculate the uncoupled tow-vehicle front and
rear axle loads, and trailer total and coupling loads. Tow-vehicle wheelbase, rear axle to coupling distance, GVWR, rear
GAWR, and required coupling load are needed for these calculations.

Set tow-vehicle and trailer tire pressures to their respective manufacturers’ specifications. Exemplar trailer tires
pressures are listed in Appendix A. Measure tow-vehicle wheel loads, wheel cutout trims, front bumper height, and

coupling height at TVTW and record on the test trailer description (TTD) sheet in Appendix E.

TWR/GCWR test condition: Load to GCWR with the trailer at TWR and the tow-vehicle at TVTW.

GVWR/GCWR test condition: Load to GCWR with the tow-vehicle ballasted to GVWR minus the coupling load and the

balance of the b@llastn the trailer as determined In step 1.

It may be necessary to place all tow-vehicle ballast, including passenger ballast, beyond TVTW
achieve the requiired axle loads. To the extent possible, distribute ballast equivalent to(oné pas
loading from front to rear and then distribute cargo in the cargo area until TWR Evaluation axle loz

in the cargo area to
senger per seat belt
ds are reached.

With ballast as far rearward in the tow-vehicle as possible, rear GAWR may not be-achieved witholit exceeding GVWR.

In that case, progeed with the vehicle at GVWR with ballast concentrated as far|rearward in the v

and the rear axl
GAWR. In that ¢
with a total tow-

Measure the un
record on the TT

Distribute trailer
defined in 4.4.2.

Couple the trailg

load less than GAWR. Conversely, it may not be possible-to achieve GVWR wi
hse, distribute ballast as described in the previous paragraph until rear GAWR is 1
ehicle load less than GVWR.

coupled, but ballasted, tow-vehicle wheel cutout.trims, front bumper height, and
D sheet.

load to achieve the required coupling load, with the coupling at the height requireq

r to the tow-vehicle and adjust weight distributing spring bars to achieve a coupl

ehicle as practicable
hout exceeding rear
eached and proceed

coupling height, and

for a level trailer as

bd front axle load as

close as possibl¢ to the required FALR (see 3.6):and a level trailer within the specifications provided in 4.4.2 and 4.4.3.

Repeat step 5 fo

Repeat steps 5
at the same cou

If a multi-axle trailer is used,/it'will be necessary to account for hysteresis in coupling load that

height change.
increase with th

r coupling height position feund in step 6.

hnd 6 until the front"axle load as specified in 4.4.2 is achieved and required coup
bling height that results when coupled and the weight distributing spring bars are

oupling height and load shall be measured for at least one cycle of height change
b magnitude of the cycle up to some magnitude of height change. The magnitu

ing load is achieved
bngaged.

results with coupling
Hysteresis will likely
de of the cycle shall

therefore be at |
conducted. The

astithis large with the mid-point of the cycle being the coupling height at which t
coupling load is determined as the average of the maximum and minimum ¢

|

e handling tests are
upling loads at this

coupling height t

hat are defined by the hysteresis 100p.

With weight distributing spring bars engaged, measure the coupled tow-vehicle wheel loads, wheel cutout and front
bumper heights, and ball height, and trailer wheel loads, and record on the TTD sheet. Complete the TTD sheet before
testing. Note the location of all tow-vehicle and trailer ballast.
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