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This memorandum, and the attachment supersedes State Programs Division policy 
memorandum SP-97-005-CE, "Additional Brake Testing Devices Added to OMC 
Guidelines for Performance-Based Brake Testing Devices (PBBT).” 
 
The Office of Motor Carrier Safety and Technology is revising the guidelines for 
performance-based brake testing devices to add the in-ground and portable roller 
dynamometers offered by Radlinski and Associates, Inc. (RAI) as eligible for funding 
under the MCSAP.  The acceptance al the RAI portable dynamometer is contingent 
upon: 

1. Flat ramp sections being used for the purpose of leveling tandem axles; and 

2. Maximum capacity of the motors activating the roller must be sufficient to enable 
the measurement of a maximum brake force of at least 5,500 pounds. 

 
The previously approved PBBT’s are still eligible for funding under MCSAP.  These 
machines include: Hunter B400T Flat-Plate Tester (in-ground), Nepean Mark III Roller 
Dynamometer (portable), Nepean Mark IV Roller Dynamometer (portable), Hicklin RDB 
(portable). RAI 12200 (in-ground), and RAI 20200 (portable). 
 
The revisions in the attached guidelines reflect the progress that has been made in 
developing functional specifications for performance-based brake testers, and the 
future issuance of a notice of proposed rulemaking concerning brake force regulations 
that would be enforced through the use of brake testing technologies. 
 
Please distribute the attachment to your State MCSAP agency. Should you have 
questions regarding the guidelines or report, please contact Kate Hartman at 
202-366-6515 or Paul Alexander at 317-226-7445. 
 

   
  Rose A. McMurray 
Attachment
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ATTACHMENT TO: SP-99-002-CE 
 

FHWA GUIDELINES FOR PERFORMANCE-BASED 
BRAKE TESTING TECHNOLOGIES 

PURPOSE 

This document provides guidelines for purchase and use of certain performance-based 
brake testing devices under the MCSAP. These brake testing devices are approved 
for screening and sorting purposes only at this time. 

BACKGROUND 

In 1993, the FHWA initiated a research program to evaluate various performance-based 
brake testing technologies for use on commercial motor vehicles. The purpose of the 
program was to determine, through field-test data collection, if performance-based brake 
inspection technologies could improve or assist with the throughput and accuracy of the 
current inspection techniques which involve visual examination of components, 
measurement of push-rod travel on air-braked vehicles, and listening for air leaks, 
Following the completion of the first task of the program, in which various performance-
based technologies were analyzed, several of the systems were selected for evaluation in 
a roadside field-test inspection program. 
 
During the field tests, inspections were performed using both visual and performance- 
based methods to compare their ability to detect vehicle brake defects. In particular, a 
Commercial Vehicle Safety Alliance Level 4 Inspection (consisting of the brake and tire 
portion of a Level 1 inspection) was conducted in addition to a performance-based brake 
test. The dual inspections were performed by State officials in each of eight Stales that 
volunteered to participate in the field test program. 
 
The data collected from these dual inspections were tabulated and correlations were 
sought between (1) violations of the Federal Motor Carrier Safety Regulations (FMCSRs) 
and the North American Uniform Vehicle Out-of-Service Criteria used by officials in the 
United States, Canada, and Mexico, and (2) various pass/fail criteria used by 
manufacturers of performance-based technology. In addition to the performance-based 
brake “failure" information, data relating to the operational characteristics of each 
prototype machine were also collected and evaluated, These data Included setup and 
tear down times, vehicle inspection limes, maintenance requirements, user friendliness, 
calibration procedures and results, operator skill-level requirements and information to 
generate a cost-benefit analysis, A key source of data was the interviews with State 
inspectors. 
 
The preliminary findings from the first phase of the prototype brake testing program are 
documented in an interim report, “Evaluation of Performance-Based Brake Testing 
Technologies,” December 1995, FHWA-MC-96-004. The interim report presents findings 
based upon approximately one year of data from roller dynamometers used in Colorado 
and Ohio, and a flat plate tester in Minnesota. 



 
 

2 

Subsequent to the publication of the interim report, West Virginia participated in the field 
test evaluation of a roller dynamometer. Wisconsin is collecting data on a flat-plate tester, 
and Maryland and Nevada are collecting data on breakaway torque testers. Connecticut 
participated in the testing of a roller dynamometer for several months but elected to 
discontinue its involvement in the research program. The final report has been submitted 
to the FHWA by the researchers and will be published by the FHWA in early 1999. 
 
The agency has also published a TechBrief, "Development, Evaluation, and Application of 
Performance-Based Brake Testing Technologies." It is suggested that each interested 
State read the TechBrief for an overview of the research program, and final report to learn 
more about the pros and cons of each machine to determine whether their respective 
programs could be enhanced through the use of performance-based brake testers. 

DEVELOPMENT OF FUNCTIONAL SPECIFICATIONS 

The Office of Motor Carriers Safety and Technology envisions the development of 
performance specifications and test procedures to include other types of performance- 
based brake testing devices in the future. On June 5, 1998, the FHWA published a notice 
requesting public comments on the development of performance specifications (63 FR 
30678). The final specifications will be published in early 1999. 

DEVELOPMENT OF ENFORCEABLE REGULATIONS 

On October 2, 1998, the FHWA held a public meeting to discuss the development of 
commercial motor vehicle brake force regulations that could be enforced by Federal and 
State officials using performance-based brake testing technologies. Currently, vehicles 
that fail a brake performance test must be inspected to determine the reason for the poor 
test results. Motor carriers cannot be cited for brake-related violations of the FMCSRs 
solely on the basis of the results from a performance-based brake tester because the 
current regulations do not make reference to the specific aspects of brake performance 
that are evaluated by the brake testers. Therefore citations are based upon the specific 
defects or deficiencies found during the in-depth inspection. 
 
The FHWA is considering the development of pass/fail criteria for braking force that could 
be enforced by Federal and State officials using performance-based brake testing 
technologies. As inspection criteria or regulations are developed through the rulemaking 
process, the use of the performance-based brake testing machines could be expanded to 
include enforcement of the new Federal brake performance standards. The new 
standards would be an alternative to the stopping distances from 32.2 kilometers per hour 
(20 miles per hour) currently specified in 49 CFR 393.52 but rarely enforced by Federal 
and State officials because of difficulties in performing such tests at roadside. If brake 
force standards are developed through the rule making process, Federal, State, and local 
government inspectors would be able to issue citations based upon the output from the 
brake testers. The FHWA expects to publish a notice of proposed rulemaking early in 
1999. 
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MCSAP FUNDING ELIGIBILITY 

The Office of Motor Carrier Safety and Technology has issued three memoranda advising 
agency staff that specific performance-based brake testing machines are eligible for 
funding under the MCSAP. The memoranda indicated that the devices are prototypes, 
and are approved for screening and sorting purposes only. This means that States may 
request funding to purchase one of the approved brake testers for use in screening or 
sorting vehicles at inspection cites. The final version of the functional specifications would 
be used by the Slates as guidelines to determine whether the purchase of a specific brake 
tester would be an eligible expense in the future. 
 
It is important to note that most of the machines currently in use are prototypes, and may 
be modified based on the manufacturers response to our findings. As a result, we 
recognize that changes in design will occur. To be eligible for funding, any new or 
redesigned version of these machines must be approved by the Office of Motor Carrier 
Safety and Technology to ensure that the machines do not materially differ from those 
approved. Additionally, upgrades or enhancements to existing machines must also be 
cleared in the same manner. 

PRODUCTS APPROVED FOR MCSAP FUNDING 

• Hunter B400T Flat-Plate Tester (in-ground) 
• Nepean Mark IIl Roller Dynamometer (portable) 
• Nepean Mark IV Roller Dynamometer (portable) 
• Hicklin RBD (portable) 
• RAI 12200 (in-ground) 
• RAI 20200 (portable). 

FUNDING OPTIONS 

MCSAP Basic or Roll Over. 

ASSOCIATED COSTS 

Costs of machine usage, including, but not limited to: maintenance agreements, future 
hardware and software upgrades, replacement/repair/maintenance of non-warrantied 
items, towing vehicle (must be justified, location and use factors, etc.), or training (initial 
and ongoing). 

REQUIREMENTS FOR COMMERCIAL VEHICLE SAFETY PLAN (CVSP) 

A State must include in its CVSP how, where and when each machine will be utilized. A 
State should establish and commit to specific procedures in order to effectively utilize 
these performance-based brake testing devices. The procedures should include: 

1. Maintaining a Monthly Report - Monthly reports should include a tabular summary 
of usage and maintenance logs, Including: 
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The number of days used, number of days not used due to a) machine 
problems, b) manpower (including weekends, holidays, or other days not 
scheduled for use), or c) weather. 

The number of trucks tested, and the number put out of service as a result of 
CVSA inspection to confirm machine indicated problem, and the number of 
vehicles for which a machine-Identified problem could not be confirmed on 
vehicle. 

Any vehicles that you are unable to inspect and the reason. 

2. Machine Disposition Record Keeping 

Machine disposition record keeping should include a Daily Usage Log and a 
Service and Maintenance Log.  A summary of these logs should be included 
in a table as part of the monthly report. 

 
EXAMPLE: Summary of Brake Tester Usage 

Number of Days in month 31 

Number of Days Scheduled for Machine Operation 23 

Actual Days of Machine Operation 16 

Days not operated due to manpower 8 

Days not operated due to  4 

Days not operated due to weather 3 

Number of trucks on which screenings were performed 320 

Number of trucks that were manually checked after screening 20 

Number of vehicles put out of service after confirmation of problem (Level 1 or IV 
Brake Inspection) 

15 

Number of Vehicles unable to put out-of-service due to inability to confirm problem 5 

Explanation of “down” days: 
 
Machine was down 4 days for routine maintenance and calibration 
 
 
Other comments: 
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FHWA RECOMMENDATIONS TO STATES: 

1. Data verification: 

To verify the data, State inspectors should consider both correlations with 
CVSA results (verification of screening), and machine operational 
characteristics. Each test should be evaluated to determine if it was 
conducted properly and if the machine was working properly. The vendor 
and/or other agency can provide assistance with data interpretation. 

2. Maintenance plan (agency responsible, maintenance log): 

A well defined maintenance plan should be outlined in which an individual or 
agency is responsible for routine maintenance as specified by the 
manufacturer. In addition, a local service representative shop (for any 
required repairs or modifications) should be identified if vendor does not 
have local representative. 

A list of any problems that develop should be kept.  The list should include 
the date and conditions under which the problem was encountered (to assist 
with troubleshooting). The vendor should be held responsible for responding 
to those items on the list in a timely fashion. 

3. Vendor requirements: 

Training: Both on-site classroom and hands-on training is necessary. The 
former should include examples of brake inspections and anticipated 
problems and troubleshooting techniques. The latter should include truck 
testing in a control setting (using a 'cooperative" truck). as well as field 
experience. At least two full days of field testing (a minimum of 12 truck 
inspections using the machine) are recommended. 

Identification of a specific vendor employee, or "key contact”, for dealing with 
questions or problems. 

Manufacturer should provide: 
a) Operations Manual 
b) Maintenance schedule and guide 
c) Troubleshooting Guide 
d) Parts List and Relevant Drawings 
e) Guaranteed availability for unique parts 

Warrantee (Length and coverage) and Service Contract (Extended 
warrantee, duration and cost) should be agreed upon and documented. 


