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I ntroduction

Thistechnical assistance document isone of aseries provided to helpin understanding
the background and underlying rationaleof the Americans with Disabilities Ad Accessibility
Guidelinesfor Transportation Vehicles (Vehicle Guidelines) and how the guidelinesmay apply
inaparticular case. Thedocumentsin thisseriesare:

Buses, Vans & Systems

Rapid Rail Vehicles & Systems

Light Rail Vehicles & Systems

Commuter Rail Cars & Systems

Intercity Rail Cars & Systems

Over-the-Road Buses & Systems

Automated Guidew ay Transit Vehicles & Systems

High-Speed Rail Cars, Monorails & Systems

Trams, Similar Vehicles & Systems

Theinformation inthisdocument isbased onthe preamble published with the Vehicle

O O O O O o o o

Guidelines, augmented with material developed in response to questions which have been
posed to the Architectural and Transportation Barriers Compliance Board (Access Board) since
publication of the guidelines. The Department of Transportation (DOT) has issued standards
for vehicles based on the guidelines. The guidance in this document does not constitute a
deter mination of compliance with the DOT standards or with your rights or responsibilities
underthe ADA and isnot bindingon DOT.

Background

The Americanswith DisabilitiesAct (ADA) [P.L. 101-336, 42 U.S.C. 12101, & ], signed
into law by President Bush on July 26, 1990, is landmark legislation to extend civil rights
protection to people with disabilities. The ADA prohibits discrimination on the basis of
disability in employment, State and local government services, public transportation, public
accommodations, commercia facilities, and telecommuni cations.

Title Il of the ADA prohibitsdiscrimination on the basis of disability in services,
programs, and activitiesprovided by public entities, including units of State and local
government and the N ational Railroad Passenger Corporation (Amtrak). Title Il addr esses
publictransportation and contains provisions specifically add ressing the following types of
transit systems: fixed route bus, rapid rail, light rail, commuter rail, and intercity rail. Under
title 11, transit systems of thesetypes which are owned or operated by public entities, and
persons under contract with such entities, must be made readily accessible to and useable by
individuals with disabilities, including individuals who use w heelchairs. With respect to
publicentities title Il requires that:



New Vehicles. New vehicles purchased or leased after August 25,1990, must be accessible.

Used Vehicles. If used vehicles are purchased or leased after August 25, 1990, good faith
efforts must be made to obtain accessible vehicles.

Remanufactured Vehicles. If vehicles are remanufactured after August 25, 1990, to extend
their useful life for 5years or morein the case of buses and rapid and light rail vehides, or for
10yearsin the case of commuter and intercity rail cars, then the vehicles must be made
accessible to the maximum extent feasible.

"One-Car-Per-Train" Rule. At lead onevehide or car in each train of two or more cars must be
accessible as soon as practicable but in no event later than July 26, 1995, in the case of rapid,
light, commuter, and intercity rail systems.

Demand Responsive Systems. New vehicles purchased or leased after August 25, 1990, for use
in ademand responsive sysem operated by a publicentity, or by a person under contract with
such an entity, must be accessible unless the system, when viewed in its entirety, provides to
individuals with disabilities alevel of service equivalent to that provided to other members of
the general public.

Title 111 of the ADA prohibitsdiscrimination onthe basis of disability in public
accommodations and services provided by private entities. Under titlelll, public
transportation services(other than by airaaft) provided by private entities must also bemade
readily accessible to and usable by individuals with disabilities, including individuals who use
wheelchairs. Under title 11, thefollowing requirements apply to private entities that are
primarily engaged in the business of transporting peopleand whose operations affect
commerce:

New Vehicles. New vehicles purchased or leased after August 25, 1990, must be accessible
unless the vehicleistobe used solely in ademand responsive system that, when viewed inits
entirety, providesto individuals with disabilities alevel of service equivalent to that provided
to other members of the general public. Thisrequirement does not apply to automobiles, vans
with aseating capacity of lessthan 8 passengers, or over-the-road buses.

Vans. New vanswith aseating capacity of lessthan 8 passengers purchased or leased after
February 25, 1992, must be accessible, unless the system for w hich the van is being purchased



or leased, whenviewed in itsentirety, providestoindividuas with disabilitiesa level of service
equivalent to that provided to other member s of the general public.

Rail Cars. New rail passenger cars purchased or leased after February 25, 1992, must be
accessible. Rail passenger cars remanufactured after February 25, 1992, to extend their useful
lifefor 10 yearsor moremust be made accessibleto the maximum extent feasible.

For privateentities not primarily engaged in the business of transporting people but
wh ose oper ations affect commerce, such as hotels, shopping centers, and recreational facilities
which operate shuttle service for customers or patrons, title 1l requires that:

New Vehiclesfor Fixed Route Systems. New vehiclesw ith aseating capacity of morethan 16
passengers purchased or leased after August 25, 1990, for use in fixed route systems must be
accessible. This requirement does not apply to over-the-road buses. New vehicles with a
seating capacity of 16 passengersor less purchased or leased after August 25, 1990, for useina
fixed route system mu st al0 be accessible unless the system, when viewed in its entirety,
providesto individuals with disabilities alevel of service equivalent to that provided to other
member s of the general public.

New Vehiclesfor Demand Responsive Systems. New vehicleswith a seating capacity of
more than 16 passengers, purchased or leased after August 25, 1990, for use in a demand
respon sive system must be accessible unless the sy stem, when viewed inits entirety, provides
to individuals with disabilities a level of service equivalent to that provided to other members
of the general public.

Operation of Demand Responsive Systems. Demand responsive sy stems must be operated in
such amanner that after uly 26, 1990, the system, when viewed in its entirety, providesto
individuals with disabilities alevel of service equivalent to that provided to other members of
the general public.

Over-the-Road Buses. Title Il specifically addresses over-the-road buses operated by private
entities. The Office of Technology Assessment (OTA)isresponsible, under title 111 of the ADA,
for studying the access needs of individuals with disabilities to over-the-road buses and the
most cost-effective method s for providing such access. In view of this mandated study, over-
the-road buses covered by titlelll are not required to be accessible to wheelchair or mobility aid
users until July 26,1997, for small providers and July 26, 1996, for other providers. Over-the-
road buses purchased or leased after January 26, 1992, but before July 26, 1996 or 1997 may be



required to include accesdbility features which do not involve structural changes or use of
boarding devices.

Regulations

The Department of Transp ortation is responsible for issuing regulations to implement
the transportation provisions of the ADA, including accessibility standards for transportation
vehicles. The ADA required the Access Board to develop guidelines to provide guidance to
DOT on establishing the accessibility stand ards for transportation vehicles. DOT published
interim stand ards on October 4, 1990 (55FR 40762). Those standards apply to vehicles
purchased after A ugust 26, 1990, but before October 7, 1991.

The Access Board published its minimum guidelines, known asthe ADA Accessbility
Guidelines for Transportation Vehicles on September 6, 1991, in the Federal Register (56 FR
45530). The provisions for lifts, ramps, and securement devices were daw n primarily from a
series of guidelines d eveloped as part of a project sponsored by the Federal Transit
Administration (FTA), formerly the Urban Mass Transportation Administration (UMTA), in
1986: Guideline Specifications for Passive Wheelchair Lifts, Guideline Specifications for A ctive
Wheelchair Lifts, Guideline Specifications for Wheelchair Ramps and Guideline Specifications
for Wheelchair Securement Devices. Provisionsfrom the Guideline Specifications were
supplemented with additional material derived from common accessibility standards, such as
the Uniform Federal Accessibility Sandards (UFAS and the American National Sandards
Institute (ANS) A117.1-1980 specifications, research sponsored by the Access Board, and
industry practice. Someprovisionsfor Automated Guideway Transportation (AGT) "people
movers" and rapid rail systems were derived from LosAngeles Downtown People Mover:
Handbook on Accessibility for the Elderly and Handicapped (UM TA, November 1980). In
addition, the guidelines incorporated provisions of 49 CFR Part 609 for buses, light rail and
rapid rail systemspublished by UM TA in 1976.

These guidelines, codified at 36 CFR Part 1192, are not, in and of themselves, the
standards for vehicles but rather form the minimum requirements for standards issued by
DOT. DOT has adopted the substance of the guidelines (with minor editorial differences) as
the accessibility standards for transportation vehicles. The final DOT regulation establishes
effective dates for the accessibility standard and add ress when the standards are to be applied
to vehiclesfor which a solicitation closes after October 6, 1991.! See 49 CFR37.7. The manuals
inthisserieswill deal only with thereguirementsfor vehicles procured after thisdate.

The requirementsfor the size of platform lifts and minimum door height for buses over 22
feet in length apply to solicitations closing on or after January 26, 1992. See 49 CFR 37.13 and
the December 9, 1991, Federal Reqister (56 FR 64214).

4



Vehicles Covered

The Board's Vehicle Guidelines primarily address new and remanufactured vehicles
instead of existing vehiclessincethe ADA doesnot necessarily require vehicle retrofit. Existing
buses, for example, are not required to be retrofitted to meet the standard s of Part 33 of the
DOT regulation. Even compliance with the "one-car-per-train rule" and the mobility aid seating
requirements for intercity rail cars can be met by the purchase of new vehicles. How ever, some
entitieswhich do not plan to purchase a sufficient number of new vehicles before the
compliance date for the "one-car-per-train” rule may choose to retrofit exising vehicles. For
these entities, the Board hasincluded provisionsinthe appropriate general sections concerning
such retrofitted v ehicles.

Operations

The Vehide Guidelines cover the design, manufacture and alteration of vehicles, not
their operation. Operational requirements are within the purview of DOT, not the Board, and
are covered by Part 37 of the DOT rule, egecially subparts B and G. Except for the possibility
of operational procedures allowed under the equivalent facilitation provision, discussed below,
the Board's statutory mandate isto ensur e accessibility of the built environment, including
instances in which operational procedures might fail. For example, the Board cannot assume
that the strength, agility and attention of adriver will be sufficient to prevent a heavy
wheelchair from rolling off alift. Thus, the Board hasincluded a requirement for lift platform
barriers. Neither isitappropriate, as one transit operator suggested, to assume that fellow
passengerswill havethestrength or skill to assist persons with disabilities to board vehicles. It
isjust asinappropriate to expect other passengers to lift aw heelchair user into avehicleasitis
to assume others should lift awheelchair over a curb or carry someone up aflight of stairsto
enter a building. Therefore, specificvertical and horizontal gapsfor rail vehicles are specified.

Wheelchair and Mobility Aid Standards

Neither the ADA, nor any other statute, confers upon the Board the authority to set
standards or minimum requirements for w heelchairs and mobility aids. The ADA does,
however, provideaclear mandateto the Board to set the minimum requirementsfor vehicles.
The Board has attempted to carry out this chargein the fairest, most cost effective manner
possible consistent with the stat ute.

Minimum Requirements

It should be noted that these Vehicle Guidelines, and the DOT standards based on them,
are minimum requirements. Sandards or specifications which provide greater access are
permitted. Inaddition, there are sectionswhich expressly permit alternatives (e.g., rear -facing
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securement). The word "may" is used where alternativesare permitted and should not be
construed asa requirement. Also, anappendix hasbeen included in theguidelinesw hich
contains non-mandatory, advisory guidance to assist in applying the rule. The material from
that appendix has been generally incorporated into the discussion material in this document.

Periodic Revisions

The Board intends to conduct periodic updates and revision of the Vehicle Guidelines so
that future technologies and practices can beincorporated into them. Asnoted inthefollowing
discussions, the Board feels that additional dataand study are need ed regarding certain issues
and it intendsto further revise and modify these guidelines based on itsreview of collected
dataand study results. Also, some variations determined to provide equivalent facilitation
may be explicitly incorporated in future up dates.

In addition, the Board plansto revise and update these technical manuals as new
information or technology surfacesor asthe Vehicle Guidelinesthemselvesare changed. In
some places in these manuals, notation is made of drafting errors or sections where the
regulation itself isunclear. Several non-substantive changesin theregulation may be madein
the future and those changeswill bereflected in revised editions of these manuals.

How These Manuals are Organized

Each of these manuals deals with a separate transp ortation mode or vehicle type, based
on aparticular subpart of the final regulation (e.g., subpart B - Buses, Vans and Systems;
subpart C - Rapid Rail Vehiclesand Systems; etc.). However, since subpart A applies to all
vehicles, it isinduded at the beginning of each manual. Each manual is self-contained so that
reference to other manualsis not necessary. Where the provisions of the Vehicle Guidelines
refer toother modes, or where the DOT regulation requires one type of vehicle to comply with
the requirements of another type, the relevant sections are repeated.

The portions of thisdocument which appear in bold are the provisions as they appear
in thefinal Vehicle Guidelines. Thetextimmediately followingis adiscussion of therationale.
For purposes of this document, the section number s correspond to the provisions as they
appear in Title 36 of the Code of Federal Regulations. The numbering system of DOT's
regulation followsthe sameformat with the exception of the prefix number (i.e., 81192.23(b)(6)
is substantively identical to 838.23(b)(6), etc.). Some of the provisions, particularly the
requirements for horizontal gapsand vertical displacement betw een vehicles and platforms,
must beread in conjunction with the station design requirementsin 36 CFR Part 1191, which
areincluded as A ppendix A of the DOT regulation at 49 CFR Part 37.



Other Publications

The Access Board has also made availablea checklist based on its ADA Accessibility
Guidelines (ADAAG) for Buildings and Facilities. ADA AG containsrequirementsfor transit
facilities, including bus stopsand terminals, fixed facilitiesand stations, and airports. The
Board also publishestechnical bulletins on certain sectionsin ADAAG. Thesepublications are
availablefrom the Access Board.



Subpart A -- General

§1192.1 Purpose.

Thispart provides minimum guidelines and requirements for accessibility standards
tobe issued by the Department of Transportation in 49 CFR Part 37 for transportation
vehiclesrequired to be accessibleby the Americans with Disabilities Act (AD A) of 1990,
42U.5.C. 12101 et seq.

This section merely sets forth the purpose of the guidelines which is to establish the
minimum requirements for standardsissued by DOT. Section 504 of the ADA requires the
Access Board to issue minimum guidelines and requirements for vehicles and facilities. In turn,
DOT must issue standard s which are consistent with these guidelines. The DOT standards
could bemorestrict than theguidelinesbut could not provide alesser degr ee of accessibility.
Thisformat issimilar to that under the Architectural BarriersAct of 1968in which the Board
issued the Minimum Guidelines and Requirements for Accessible Design w hich setsthe
baseline for the Uniform Federal Accessibility Sandards (UFAS). Asdiscussed previously, the
standardsthemselveshavebeen issued by DOT and arecodified at 49 CFR Part 38.

811922 Equivalent fadlitation.

Departures from particular technica and socoping requirements of these guidelines
by use of other designs and technologies are permitted wher e the alternative designs and
technologiesused will provide substantial ly equivalent or greater access to and usability of
thevehicle. Departures areto be considered on a case-by-case basis by the D epartment of
Transportation under the procedure set forth in 49 CFR 37.7.

The Board and DOT agree that there is a need for some flexibility to address unique and
special drcumstances and to facilitate the application of new technologies. Therefore an
"equivalent facilitation" provision has been included that is similar to the provision in the
buildings and facilities guidelines. DOT has established procedures und er which an entity
(eg.,transit agencies, providers, eic.) may pursue alternative means of providing accessibility
with respect to specificrequirements of the standard. The FTA or Federal Railroad
Administration (FRA) Administrator will determine on a case-by-case basis whether equivalent
facilitation isprovided. See 49CFR 37.7for the detailed procedures w hich must be followed as
part of an application to the Administrator for an equivalent facilitation determination. DOT
intends to consult with the Board in making determinations of equivalency.

The Board wishes to point out that equivalent facilitation does not constitute aw aiver
from any accessibility requirement and is not alesser standard of accessbility. Alternate
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designs and technologies may be used only where they will provide substantially equivalent or
greater accessto, and usability of, avehicle. The Board encouragesthat, when consid ering
alternative designs and technol ogies, entities consult with individual s with disabilitiesand
their organizations at the earliest possible stage of the process. The Board is availableto
provide technical assistance regarding equivalent facilitation.

In developing an equivalent facilitation proposal, an entity should consider the intent of
the guideline or standard requirement. For example, large buses are required to have a
doorway height of 5'8' from the raised lift platform. This height, although it accomm odates
only about 70% of the adult male population, isintended to provide some minimum head
clearance for stand ees.

This dearance is especially important where a standee would be positioned outside the
vehicledoor when the liftis downbutismoved up and through thedoor asthe liftis raised.
Other models of lifts do not move the stand ee throu gh the door, but theindividual would need
to pass through thedoor after the liftis raised. Whileit isnot practicable to provide clearance
for the 90th percentile standeg, it isdesirableto provide as much head room aspossible, since
ducking to clear the doorway may be more difficult for personsw ith ambulatory disabilities
than for other member s of the general population. A greater height w as not sp ecified becau se
information supplied by vehicle manufacturersindicated that this height was consistent with
that needed to accommod ate overhead door opening mechanisms and roof lines.

How ever, some lifts are designed such that the motion is entirely vertical ("elevator”
type lifts) and a standee ispositioned at the full inboard edge and israised fully within the
vehicle, dear of the door lintel. In this case, the FTA Administrator has determined that the
intent of the doorw ay height requirement is being met by the particular lift configuration,
provided the location of the handrailsis such that the full inboard standing position isviable.

§1192.3 Definitions.
Accessible means, with respect to vehicles covered by this part, compliance with the
provisionsof this part.

Automat ed guidew ay transit (AGT) system means a fixed -gui deway transportation
system w hich operateswith automated (driverless) individual vehiclesor multi-car trains.
Service may be on afixed scheduleor in responseto a passenger-activated call button. Such
systems using small, slow moving vehides, often operated in airports and amusement park s,
are sometimes called "people movers".

Bus means any of several types of self-propelled vehicles, other than an over-the-road
bus, generally rubber tired, intended for use on city streets, highways, and busways,
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including but not limited to minibuses, forty- and thirty-foot transit buses, articulated buses,
doubl e-deck buses, and el ectric powered trolley bu ses, used to providedesignated or
specified public transportation services. Sel f-propelled, rubber tire vehicles designed to | ook
like antiqueor vintage trolleysor street carsare considered buses.

Common wheelchairs and mobility aids means belongingto aclass of three or four
wheel ed devices, usable ind oors, designed for and used by personswith mobility
impairments which do not exceed 30 inchesin width and 48 inchesin length, measured 2
inches above the ground, and do not weigh more than 600 pounds when occupied.

Commuter rail car means arail passenger car obtained by a commuter authority (as
defined by 49 CFR 37.3) for use in commuter rail transportation.

Commuter rail transportation means short-haul rail passenger service operating in
metropol itan and suburban areas, operated by acommuter authority whether within or
across the geographical boundaries of astate, usually characterized by reduced fare, multiple
ride, and commutation tickets and by morning and evening peak period operations. This
term does not include light or rapid rail transportation.

Demand responsive system means any system of transporting individuas, induding
theprovision of designated public transportation service by public entitiesand the
provision of transportation service by private entities, induding but not limited to spedfied
publictransportation service, which is not afixed route system.

Designated public transportation meanstransportation provided by a public entity
(other than public school transportation) by bus, rail, or other conveyance (other than
transportation by aircraft or intercity or commuter rail transportation) that providesthe
general publicwith general or special service, including charter service, on aregular and
continuing basis.

Fixed route system means a system of transporting individuals (other than by
aircraft), including the provision of desgnated publictransportation service by public
entitiesand the provision of transportation service by private entiti es, incl udi ng but not
limited to specified publictransportation service, on which avehicle is operated along a
prescribed route according to afixed schedule.
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High speed rail means an intercity-typerail service which operates primarily on a
dedicated guideway or track not used, for the most part, by freight, incl udi ng, but not
limited to, trains on welded rail, magnetical ly levitated (maglev) vehicles on aspecial
guidew ay, or other advanced technol ogy vehicles, designed totravel at speeds in excess of
those possible on other types of railroads.

Intercty rail passenger car means arail car intended for use by revenue passengers
obtained by the National Railroad Passenger Corporation (Amtrak) for use in intercity rail
transportation.

Intercity rail transportation means transportation provided by Amtrak.

Lignt rail meansa streetcar-typevehiclerailway operated on city streets, semi-private
rights-of-way, or exdusive private rights-of-way. Service may be provided by step-entry
vehicles or by level-boarding.

New vehiclemeans avehidewhich isoffered for sal e or |ease after manufacture
without any prior use.

Over-the-road bus means a vehicle characterized by an el evated passenger deck
located over a baggage comp artment.

Rapid rail meansasubw ay-typetransit vehiclerailw ay operated on exclusive private
rights-of-way with high-level platform stations. Rapid rail may also operate on elevated or
at-grade level track separated from other traffic.

Remanufactured vehicl e means a vehicle which hasbeen structurally restored and has
had new or rebuilt major components installed to extend its service life.

Specified public transportation meanstransportation by bus, rail, or any other
conv eyance (other than aircraft) provided by a private entity tothe general public, with
general or special service (including charter service) on aregular and continuingbasis.

Tram meansany of several typesof motor vehicles consisting of atractor unit, with or

without passenger accommodations, and one or more passenger trailer units, including but
not limited tovehicles providing shuttle service to remote parking areas, between hotels and
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other public accommodations, and between and withi n amusement parks and other
recreation areas.

Used vehidemeans avehicle with prior use.

The definitions in this section are consistent with the definitionsincluded in the DOT
final rule. Thisset of definitions, how ever, does not include someterms which areincluded in
the DOT rule, primarily those which concern operational issues not add ressed by the
guidelines. Notice that the term "accesd ble" means compliance with the provisions of the
guidelines (or the DOT standardsin 49 CFR Part 38) which includes any determinations of
equivalent facilitation.

§1192.4 Miscell aneous instructions.

)] Dimensional conventions. Dimensionsthat are not noted as minimum or
maximum are absolute.

(b) Dimensional tolerances. All dimensionsare subject to conventional
engineering tolerances for material propertiesand field conditions, including normal
anticipated wear not exceeding accepted industry-wide standardsand practices.

(©) Notes. The text of these guidelines does not contain notes or footnotes.
Additional information, explanations, and advisory materials arelocated in the Appendix.

(d) General terminology. Thetermsused in thispart shal have the following
meanings:

(1) Comply with means meet one or more specification of these guidelines.

(2) If, orif..then denotes aspecification that applies only when the conditions
described are present.

(3) May denotes an option or alternative.

(4) Shall denotes amandatory specification or requirement.

(5) Should denotes an advisory specification or recommendation and isused only in
theappendi x to thispart.

This section contains sev eral provisionsdesigned to reduce some confusion which
became evident in the responses to the original proposal. It contains miscdlaneous
instructions, including dimensiona conv entions and tol erances, and general terminology. An
appendix was also added to the final guidelines that contains additional information,
explanations, and advisory materials. That material is summarized in the discussion sections of
this document, where appropriate.
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With respect to dimensional tolerances, certain materials expand or contract due to
variationsin temperature or during the process of "curing” or drying. Asaresult, even close
tolerances during construction or manufacture cannot ensure continued conformance to agiven
standard. For example, a cable-driven higoricinclined system has been modified to be
generally accessible. How ever, the cable is subjed to uncontrollable stretching during the day,
especially in hot weather. The cars generally provide level entry in the morning, but may be
significantly out of alignment by the end of the day. Such variation, evenin anew sy stem,
resulting from material variations beyond the control of the operator would not be deemed in
violation of the guidelines. Furthermore, unlike buildings and facilitieswhich are essentially
stationary objects, vehicles move and have dynamic aswell as static "envelopes". Springs lose
their elagicity, steel rails and wheelswear down, and supposedly "fixed" objectssettledueto
dynamic stress. The allowance for normal w ear, how ever, isonly to be applied in accordance
with accepted industry standardsand practices, not simply an agency policy. If the industry,
including designers, engineers, manufacturers, operators, and recognized profesd onal
associations agree that aspecific adherence can beachieved abovethat alowed by an agency
policy or practice, it is the industry standard which isto beapplied, not the agency policy.

Reliance on dimensional tolerances, how ever, is not an excuse for improper or deferred
maintenance, or poor design or construction methods. For example, the claim of "dimensional
tolerances" could not be made for alift which failsto meet the vehicle floor within the limits
specified in these guidelines, simply because an adjustment which could have been reasonably
mad e to a control sysem or limit switch was not made. Neither could arail operator be
excused from compliance because it accepted vehicles from amanufacturer w hich did not meet
the operator's bid specification. Nor could agroup of manufacturers, operators or designers,
for example, simply get together to ad opt alow er "standard" solely for the purpose of relaxing
compliance. Such achange would need to be acknowledged by a significant segment of the
industry to constitute an "accepted industry standard or practice." Moreover, dimensional
tolerances ap ply to the construction, manufacture or operation of asy stem, not to thedesign.
An entity cannot issue vehicle specifications which are lessstringent than those required by the
guidelines; nor could it justify awider horizontal gap as being within dimensional tolerances
becauseit did not specify its vehidesto be within achievablelimits for sway or stability.
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§1192.179 Trams, similar vehicles and systems.

(@) New and used tramsconsisting of atractor unit, with or without passenger
accommodations, and one or more passenger traler units, including but not limited to
vehides providing shuttle service to remote parking areas, betw een hotels and other public
accommodations, and betw een and within amusement parksand other recreation areas, shall
comply with thissection. For purposes of determining applicability of 49 CFR 37.101, 37.103,
or 37.105, the capacity of such avehicleor "train" shall consist of thetotal combined seating
capacity of all units, plusthedriver, prior toany modification for accessi bility.

Thisprovision sets forth the basic scope of coverage of this section. The provisions are
intended to cover the types of vehiclesused to provideshuttleor tour serviceand which
typically consist of atractor unit, with or without seats for passengers, pulling one or more
trailer units with passenger seats. These guidelines may also apply to certain amusement park
rides which provide general circulation within an exhibit.

Sections 37.101, 37.103, and 37.105of the DOT regulation refer to the different
requirementsfor vehicles with capacities over 16, 16 or fewer, or fewer than 8 persons,
depending whether the entity is primarily or not primarily engaged in the business of
transporting people. Thus, an entity whose primary businessis operating atram w hich serves
as a tour of historic battlefields has a higher threshold for accessibility requirements than a
hotel, which isnot primarily in the business of transporting people, but which operates a
shuttle to a nearby amusement park. For the purposes of determining the capacity of the
vehicle, all of the passenger seats, plus the driver, in the entire train (tractor and one or more
trailers) are counted. Furthermore, the count istaken of the number of seatsin the "standard™
vehicle, prior to any removal or rearrangement of seats needed to accommodate w heelchair or
mobility aid users.

(b) Each tractor unit which accommodates passengers and each trailer unit shall
comply with 881192.25 and 1192.29. In addition, each such unit shall comply with
§81192.23(b) or (c) and shall provide at least one space for wheelchair or mobility aid users
complying with 81192.23(d) unless the complete operating unit consisting of tractor and one
or moretrailers can aready accommodate at least two wheelchair or mobility aid users.

Thissection requiresthat each tractor unit w hich accommodates passengersand each
trailer unit must comply with the provisions which apply to buses and vans for doors, steps
and thresholds (81192.25) and interior circulation, handrailsand stanchions (§1192.29).

In addition, each new trailer unit, or tractor unit w hich accomm odates passen gers,
purchased or leased after October 6, 1991, must be accessible and hav e space and securement
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for at least one w heelchair or mobility aid unless the combined unit of tractor and trailer
aready can accommodate tw o w heelchair or mobility aid users.

For example, if an entity purchases a new tractor unit with passenger seats that can
accommodate one wheelchair or mobility aid user, the next trailer unit purchased for that train
mu st also accommod ate one wheelchair or mobility aid user. Other trailer units would not
need to be accessible. If, on the other hand, the new tractor unit could accommodate two
wheelchair or mobility aid users, no new trailer unitswould need to be accessible. M oreover, if
new trailer unitsare purchased for an existing tractor unit, each would need to be accessible
until the train could accommod ate at |east tw 0 wheelchair or mobility aid users.

Sections 1192.23(b) and (c) cover access by lift or ramp, respectively, and section
1192.23(d) contains requirements for securement space and devices. For ease of reference, these
specific sections are included below.

§1192.23 Mobility aid accessi bility.

(b) Vehiclelift. - (1) Design load. The design load of thelift shall be at |least 600
pounds. Working parts, such as cables, pulleys, and shafts, which can be expected to wear,
and upon which thelift dependsfor support of the load, shall have a saf ety factor of at | east
six, based on the ultimate strength of the material. Nonworking parts, such as platform,
frame, and attachment hardwarewhich would not be expected tow ear, shall hav e a saf ety
factor of at | east three, based on the ultimate strength of the material .

Most lift manufacturersand transit agencies have been using the design | oad of 600
pounds specified in 8§1192.23(b)(1) for sometime. It isthe same as the California specification
and the FTA-sponsored Guidelines Specificationsissued in 1986.

While some responses to the proposed guidelines suggested increasing the design load,

it should be pointed out that the design load does not represent the maximum load theliftis
capable of supporting. The safety factors for the sup port components mean thelift cables,
pulleys and shaft will support 3600 pounds and the platform, frame and attachment hardware
must support 1800 pounds. Except for a suggestion that a 700 pound design load be required to
accommodate personsw ith service dogs, noreal justification has been provided for increasing
theload. Thisdesign load is consistent with the definition of a"common wheelchair or
mobility aid" which w eighs 600 pounds or less when occupied.

Both the FTA-sponsored Guideline Specifications and some state codes gecify a
detailed test and certification procedure to help ensure reliability, maintainability and
durability, including hydraulichose burst pressure. The Board does not view these issues as
directly related to accessibility design but rather operational considerations. The DOT rule
requires accessibility equipment to bemaintained and those factorsw hich could affect
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maintai nability should generally be included in bid specifications. Furthermore, the National
Highway Trafficand Safety Administration (NH TSA) may issue aregulation on several safety
asp ects of accessibility equipment which may include some specific testing requirements. The
Board views NH TSA as the more appropriate agency to deal with these issues and has not dealt
with them in the guidelines.

(2) Controls. - (i) Requirements. Thecontrolsshall beinterlocked with the vehice
brakes, transmission, or door, or shall provide other appropriate mechanisms or systems, to
ensurethat the vehicle cannot be moved when theliftis not stowed and so thelift cannot be
deployed unless the interlocks or systems are engaged. The lift shall deploy to all levels (i.e.,
ground, curb, and intermedi ate positions) normal ly encountered in the operating
environment. Where provided, each control for deploying, lowering, raising, and stowing
thelift and lowering the roll-off barrier shall be of amomentary contact type requiring
continuous manual pressure by the operator and shall not al low improper lift sequencing
when the lift platform isoccupied. The controls shall all ow reversal of thelift operation
sequence, such asraising or loweringaplatform that is part way down, without allowing an
occupied platform to fold or retract into the stowed position.

Thisprovision isadapted from the FTA-sponsored Guideline Specification but
generalized sinceit appliesto a broader range of vehicles including vans which rarely have

transmission or brake interlocks like large buses. Most large vehicles are specified with door
interlocks which prevent the bus from moving w hen the door is open. Sncethe door must be
open to oper ate the lift, the abov e provision would be satisfied. If an auxiliary door is provided
exclusively for alift or ramp, that door would also need to beinterlocked. Alternatively, thelift
or ramp itself could be provided with its own interlock system.

For vans and some small vehicles, the situation may belessstraight forward. The
"appropriate mechanisms or systems" might include some relatively simple electrical interlocks
to prevent the lift from being d eployed unless the interlock is engaged. For example, some
vans have aswitch in the shift lever collar which is activated when the lever isplaced in the
"park" position. Other vehicles have an instrument panel warning light which is activated
when the parking brakeis fully engaged asa reminder toreleaseit before moving the vehicle.
Either of these electrical functions could be tied into the lift dedrical sysem (perhaps through a
relay) so that it could not be operated unlessthe vehicletransmission were in park or the
emergency brakeengaged. For a manua ramp which hasno electrical function, adoor switch
may be appropriate if the vehicle electrical system istied to the door switch in some fashion
that would not allow the vehicleto be moved unlesstherampwerestowed. For example, in
many vans, the lift is operated from an auxiliary battery sothat the vehicle ignition switch can
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be turned off. It would be arelatively simple matter to wirethe ignition switch through arelay
to aswitch on thelift or door which is activated w hen the platform is stowed or the door
closed, preventing the ignition switch from being turned on until the lift is stowed. On the
other hand, aflashing light or buzzer which is activated by the lift or open door is not suffident
sinceit could beignored. The key operational criterion isthat the vehicle cannot be moved
whilethelift or ramp isinuse. Theinterlock mechanism or circuit may not be activated until
thelift or ramp hasmoved somedlight distance from its stow ed position provided theinterlock
engages beforeany gaps occur which could pose a hazard. Generally, gaps between the
platform and vehiclefloor, for example, should not exceed 5/ 8 inch before the interlock
engages.

Furthermore, the lift must be designed to deploy to all levels expected to be encountered
in the operating environment. While generally not a problem with today's equipment, some
older deviceswould not deploy to ground level unlessthe vehicle werefirst "kneeled". There
are afew cases, howev er, where the device might not need to reach the ground. If, for example,
the vehicle operates only along arestricted right-of-way such as a specially designed pedestrian
mall w here all of the stops are at raised curbs, or only stops at designated stations w ith raised
platforms, then all stopsencountered in the operating environment are above ground level.

One problem w hich has been encountered in some environments is that the curb is too
high, rather than too low, for thelift. Thisalso occurswhen theroad hasahigh crown, tipping
the bus tow ard the curb. The problem is especially acute for front door lifts. At least one
transit operator with front door lifts has specified a"kneeling" air bag on the |eft rear wheel.
Lowering theleft rear suspension raisesthe front right corner, thus leveling the bus, allowing
thelift to bedeployed. Whilethisisnot arequirement, itisworth considering for inclusion in
new vehicles.

Finally, the controls must be of the momentary contact type, requiring continuous
pressureto activate and must be interlocked to preclude the possibility of folding or stowing
thelift when the platform isoccupied (except asprovided in the exception discussed below).
Some lifts currently in service can be folded or stowed simply because the operator pressesthe
wrong button at thewrongtime. Thisregulatory provision isintended to preclude this
possibility. Some liftsaccomplish thisfunction by incorporating apressure sensitive switchin
the platform to sense when it is occupied. Othersincorporate a slip-clutch mechanism on the
folding motor such that it isnot capable of folding anything heavier than an empty platform.
Photocellsor proximity switches might also be employed to detect the presence of a person on
thelift platform. Some lifts also employ pressure switchesat pinch pointsto stop the lift
oper ation if a passenger'sfoot is caught betw een opposing members. Whatever system isused,
it should be designed so that, if the pressure switch, photocell or proximity switch is not
operating, thelift will not operate.
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The lift must be capable of reversal, but without folding or stowing. For example, if the
platform israised to the bus floor but the inner barrier fails to retract to allow the user toboard,
then the controls must allow thelift to bereturned tothe ground level for deboarding. Inthis
case, the fold or stow function must still be precluded until the platform is empty.

(ii) Exception. Wherethe lift isdesigned to deploy with its long dimension parallel
to the vehid e axis and which pivots into or out of the vehidewhile occupied (i €., "rotary
lift"), therequirements of this paragraph prohibiting thelift from being stow ed while
occupied shall not apply if the stow ed position is withi n the passenger compartment and the
liftisintended tobestowed while occupied.

Thisprovision simply permits the use of acertain type of lift which would be precluded
by the previous requirement that the lift cannot be stowed when occupied. The particular type
of device, arotary lift,intended to be covered by this exception is one in which the platform
rotates into the vehicle and thisisthe stow ed position. In thiscase, thelift isintended to be
stowed w hile occupied, which would otherw ise be prohibited by strict application of the
previous paragr aph. It should be noted, how ever, that another type of rotary lift in which the
platform isintended to be raised to avertical position for stowage, isnot covered by this
exception. Such adesign isnhot precluded, since the rotation of the platform while occupied is
not prohibited, but the actual raising of the platform into the vertical stowed position must still
be prevented when the platform is occupied.

(3) Emergency operation. Theliftshall incorporate an emergency method of
deploying, lowering toground level with alift occupant, and raising and stow ing the empty
liftifthepower tothelift fails. No emergency method, manual or otherwise, shall be
capabl e of bei ng operated in amanner that coul d be hazardous to the lift occu pant or to the
operator when operated according to manuf acturer'sinstructions, and shall not permit the
platform to be stowed or folded when occu pied, unlessthe lift is arotary lift and i sintended
tobestowed while occupied.

Thisprovisionisintended to allow personsw ho need thelift to deboard, to do so even
if thelift or bus power fails. Typically, this operation is performed by a hand operated crank or
pump, although some devicesincorporate aback-up power system. The emergency systemis
only intended to allow the lift to be deployed and low ered to the ground with an occupant, not
to allow the passenger to board the vehicle. Whatever method isused for
emergency operation, it must continue to operate safely, when operated according to
manufacturer'sinstructions. The emergency system must not permit thelift to be stowed or
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folded w hen occupied. Thiscould be accomplished with a pressure valve in the hand pump
system which would not allow sufficient pressure to fold alift platform w hich had some
specificweight on it. Another possible way to comply with this provision isto provide two
separate pump control systems, onefor raisingand low ering and onefor stowing, w hich
require ahand lever to be removed from onevalve and placed in another to allow operation.
Thiscould be especially effecive if the stowage control access point were physically blocked by
alift ocacupant.

(4) Power or equi pment failure. Platforms stowed in a vertical position, and deployed
platformsw hen occupied, shall have provisions to prevent their deploying, falling, or
folding any faster than 12 inches/second or their dropping of an occupant in the event of a
single failureof any load carrying component.

This provision requires some sort of "braking" or "damping" mechanism, similar to
those provided on elevators, to prevent "freefall” of an occupied platform inthe event of a
power failureor singlefailure of any load carrying component. Thefall rateissubstantively
the same asthe FTA-sponsored Guideline Specifications. The provision appliesto the fall rate
of the deployment cycleas well as an occupied lift platform because itis also intended to
protect a person with a disability who might be waiting close to the vehiclefor the lift to deploy
when the pow er fails. Thisis not a"planned” event which can be anticipated and the slow rate

might provide enough time to move out of the way. This provision applies only to those lifts
which are stow ed in a vertical position, generally the so-called "active" lifts, which could unfold
when someoneiswaiting outside the vehicle. Most such liftswith apowered deploy cycle
simply stop when the power fails. Preventing rapid deployment in the event of a snglefailure
of aload carrying component, such as a chain or cable breakage, will require more ingenuity.

(5) Platform barriers. Thelift platform shall be equipped with barriersto prevent any
of thew heel sof awheel chair or mobility aid from rolling off the platform duringits
operation. A movable barrier or inherent design feature shall prevent a wheelchair or
mobility aid from rolling of f the edge closest to thevehicleuntil theplatformisinits fully
raised position. Each side of thelift platform which extends beyond the vehiclein its raised
position shal have abarrier aminimum 1-1/2inches high. Such barriers shall notinterfere
with maneuvering into or out of the aisle. Theloading-edgebarrier (outer barrier) which
functionsas aloading ramp when theliftis at ground level, shall be sufficient when raised
or dosed, or asupplementary system shall be provided, to prevent a power wheelchair or
mobility aid from riding over or defeatingit. The outer barrier of thelift shall automatically
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raise or close, or a supplementary system shal automatically engage, and remain raised,
closed, or engaged at all timesthat the platform is morethan 3inchesabovetheroadway or
sidewalk and the platform is occupied. Alternatively, abarrier or system may be raised,
lowered, opened, closed, engaged, or disengaged by the lift operator, provided an interlock
or inherent design featurepreventsthelift from rising unless the barrier israised or closed
or the supplementary system is engaged.

Thefirst part of thisprovision coversthe barrier (often called a"roll stop") which is
intended to prevent the lift user from rolling or stepping off the platform edge closest to the
vehicle. Some lifts have aflap which rises when the lift is deployed and lowers w hen the
platform reachesthe vehiclefloor level. Other designsdepend on the structur e of the vehicle
itself or a"close-out panel” to prevent falling off the inner edge. Thisfeatureisparticularly
important in somevan applicationsw here a persons' toes can be trapped between therising lift
platform and the und erside of the door sill (as explained later, the lift must be designed to
accommodate both inward and outw ard facing of w heelchair and mobility aid users).

Clarifying language has also been add ed to the provision with regard to the meaning of
"entering the vehicle" and the need for side barriers on the portion of the lift which isoutside
thevehiclewhentheplatformisraised. Thatis, the portion of thelift platform which remains
outside the vehiclewhen the lift isin the raised position must hav e side barriers. The portion
which isinside the vehicle envelope does not need side barriers, since such barriers could
restrict the ability of aw heelchair or mobility aid user in turningintothe aisle. In addition, a
specific prohibition makesit clear that theside barriers cannot interfere with maneuvering.
Caremust be taken inthis design because there isoften agap betw een the side of thelift
platform and the bus floor w hen thelift isfully raised. Several lift manufacturersand transit
operators use various "close-out" gaskets and devicesto eliminate or reduce such gaps so that
thewheel of a wheelchair or mobility aid will not betrapped whenitturnsintothe aisle. The
height requirement for side barriers has been chosen to accommodate some rims on the
camber ed w heel s of sport wheelchairs which may need spaceto clear the barriers. Higher
barriers might interfere with such chairs unless the platform is wider.

With respect to the requirement for the loading edge (outer) barrier, consideration was
given to both ageneral performance requirement and a more specific requirement for
application of aspecified force at a specified height. Many transit agenciesand lift
manufacurers had suggested that the test procedure for outer edge barriersin the FTA-
sponsored Guideline Specifications be included in §1192.23(b)(5). Thistest procedureinvolved
the use of actual wheelchairs being driven against outer barriersin order to determine the
minimum height and strength for a barrier which would prevent aw heelchair from rolling off
thelift platform. The Board also considered suggestions to set a maximum barrier height
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ranging from 2 inches to 6inches and to require that the barrier angle outward at 45 degrees to
accommodate larger w heelchairs.

The Board has not specified a safety tes for the loading edge (outer) barrier in the final
guidelines because NHTSA may issue proposed safety standards for lifts. The Board feels that
NHTSA isthe appropriate agency to define safety tests. In the meantime, 81192.23(b)(5)
includesonly aperformancerequirement. Thedetailed forcetestinthe original proposal could
hav e been interpreted as meaning that a 3-inch high barrier w as sufficient to prevent a pow er
wheelchair from rolling off a platform. Thisis not the case, since some comm on power
wheelchairs can easily rideover a 3-inch barrier, evenifitis firmly locked in itsraised position.
A barrier with a height greater than 3 inches may be adequate, depending on the angle of the
barrier and its rigidity, but a specific tes has not been performed to determine w hat the
appropriate height should be. Further, the proposed test seemed to ignore other potential
solutionssuch as areported Canadian standard which would addressthe issue of preventing
the occupant of awheelchair or mobility aid from falling from the platform in addition to
restraining the chair. Accordingly, the final provision permits a supplementary system as an
alternative to a high barrier.

Finally, whatever barrier or supplemental system is used, it must either rise or engage
automatically when thelift is raised more than three inches off the ground, or there must be an
interlock which preventsthe lift from rising more than three inches off the ground unless the
barrier or supplementary system isengaged. Thus, the barrier or system could be engaged
manually, provided thelift could not rise unlessit were properly engaged. Systems could
employ an electrical switch which interrupts power to the lift unless the barrier is engaged or
might use amechanical slip-clutch or gear and sprocket arrangement which isengaged only
when the barrier israised or the supplemental system isengaged.

(6) Platform surface. The platform surface shall be free of any protrusions over 1/4
inch high and shall beslip resistant. The platform shall haveaminimum clear width of 28-
1/2 inches atthe platform, aminimum clear width of 30inches measured from 2 inches
abovethe platf orm surfaceto 30 inches abovethe platf orm, and a minimum clear length of
48 inches measured from 2 i nches above the surface of the platf orm to 30 i nches above the
surface of the platform. (See Fig. 1)

The 30 inch by 48inch platform is consistent with accessibility requirements which have
been in effect since 1980. The Board acknowledges that some power wheelchairs cannot be
accommodated on such a platform but d oes not have suffident dataon which to base a
requirement for alarger platform although some manufacturers and transit operators had
suggested that the platform length be 50 inches. Lift platformswhich exceed the minimum
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requirements of this section are desirable to accommodate a larger proportion of the potential
population. Such liftsare, in fact, commercially available. The minimum platform size applies
to both large and small vehicles since they will need to serv e the same population in most cases.

The FTA-sponsored Guideline Specifications called for aplatform length of only 44
inches, 2-1/ 2 inches above the platform, although 48 inches was recommended. This shorter
length included in the FTA-sponsored Guideline Specifications was based on incomplete data
and would not accommodate larger power wheel chairs and three wheeled scooterswhich are
used by many individuals with disabilities who ride public transportation. These dataw ere
derived from the length of the wheelchair itself rather than the length of awheelchair and its
user.

On the other hand, UFAS and the ANSI A117.1-1980 standards specify a 48 inch length
for an occupied w heelchair and require a space of 48inches by 30inches for the clear floor
spacerequired to accommodate asingle stationary wheelchair and for aplatform lift. A
diagram in the appendix of the 1980 ANSI standard clearly showsthat the toes of aw heelchair
occupant extend four to six inches beyond the footplates. Furthermore, power w heelchairs
usually have "anti-tip bars" behind and below the curve of the rear wheelsand smaller rear
wheelsthat are set further back than manual wheelchairsand which limit thelocation of lift
safety barriers. Thisinformation has been readily available for some time, and w as discussed at
length in the Board's technical publication Lifts and Wheelchair Securement published in 1987.
Most lift manufacturers have respond ed to thisinformation and have designed their lifts

acoordingly.

Section 1192.23(b)(6) is consistent with the definition of common w heel chairs and
mobility aids and provides that the 48 inch length and 30 inch width are to be measured 2
inchesabovetheplatform. The reason for thelength measurement to betaken at the 2-inch
height is to allow for certain elements such as barrier hinges or control rods to impinge on the
48-inch envelope only if they do not interferewith anti-tip bars and other parts of the
wheelchair or mobility aid. Whileaminimum length at the platform surface is not specified
(unlike the width requirement) obviously the platform surface cannot be less than the
w heelbase of the mobility aid.
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Whaslchair or Mobility Aid Envelope

The width measurement acknowledges that the door structure of some buses would not
permit a 30inch wide platform unless the door or vehicle frame w ere modified. This sedion
allows the width to be measured 2 inches above the platform to allow a narrow er platform at
the bottom only, thus permitting wider lifts to be incorporated without the need to modify the
door frame. Also,thelift handrails areoften attached to the platform at the bottom and the
structural material takes up some portion of the usable surface. In order to achieve a platform
with aclear width of 30 inchesat the surfacewould require alift with amuch wider overall
width. Measuring the width above the handrail anchor points allows alift which does not
affect door structure but still allowsaclear 30 inches betw een handrails. The clear spaceis
measured to a height of 30 inchesto clear the ar mrests of most wheelchairsand mobility aids.
The clear space required is shown as the shaded portion of Figure 1. In effect, a box of the
indicated dimensions must be accommodated on the platform. The barriers must not intrude
into this areawhen raised. Thus, the inner roll stop and outer barriers must be vertical or,
preferably slant outward, to provide the clear area. Under no circumstances may the barriers
slant inw ard into the required clear space.

The requirement for the 1/ 4-inch maximum protrusion is consistent with common
accessibility standar ds, such as UFAS and AN SI, and is intended to reduce tripping hazards for
stand ees.

The requirement for slip resistance is a general performance requirement. The Board
had considered using a measure of the static coefficient of frictionto determine dlip resistance
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but the practical difficulties of defining an appropriate test procedure convinced the Board that
a specific requirement should not be imposed.

The appendix notes that slip resistance is based on the frictional force necessary to keep
a shoe heel or crutch tip from slipping on awalking surface under conditions likely to be found
on thesurface. While the dynamic coefficient of friction during walking variesin a complex
and non-uniform way, the static coefficient of friction, which can be measured in several ways,
provides a close app roxi mati on of the slip resistance of asurface. Contrary to popul ar belief,
some slippageisnecessary for walking, especially for personswith restricted gaits; atruly
"non-dlip" surface could not be negotiated.

The Occupational Safety and Health Administration recommends that w alking surfaces
hav e a static coefficient of frictcion of 0.5. A research project sponsored by the Board conducted
testswith persons with disabilitiesand concluded that a higher coefficient of friction was
needed by such persons. A static coeffident of friction of 0.6 isrecommended for steps, floors,
and lift platformsand 0.8 for ramps.

The coefficient of friction varies considerably due to the presence of contaminants,
water, floor finishes, and other factors not under the control of transit providers and may be
difficult to measure. Nevertheless, many common materials suitable for flooring or lift
platform surfaces are now labeled with information on the static coefficient of friction. Whileit
may not be possible to compare one product directly with another, or to guarantee a constant
measur e, transit operatorsor vehicle designers and manufacturer s are encouraged to specify
mat erials with appropriate values. Asmore productsinclude information on slip resistance,
improved uniformity in measurement and specification islikely. The Access Board's advisory
guidelines on Slip Res stant Qurfaces, availablefrom the Board at no cost, provides additional
information on this subject.

(7) Platform gaps. Any openings betw een the platform surface and theraised barriers
shall not exceed 5/8inch in width. When the platform is at vehiclefloor height with the
inner barrier (if applicable) down or retracted, gaps betw een the forward lift platform edge
and the vehid e floor shall not exceed 1/2inch horizontally and 58inch vertically. Platforms
on semi-automaticlifts may have ahand hold not exceeding 1-1/2inches by 4-1/2inches
located between the edge barriers.

Thissection is intended to prevent the front caster of aw heelchair from turning
sideways and dropping through the gap between the raised barrier and the platform. Itisthe
guantification of aperformance criterion because 5/ 8inch isthe approximate width of a
wheelchair caster wheel. It should also be small enough to prevent a servicedog paw from
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falling through. The provision appliesonly to the gap between the platform and the raised
barrier and does not preclude the use of expanded metal platforms.

The proposed guidelines had separate subp arts for buses and vans. The provision for a
hand-hold in the platforms of semi-automaticlifts has been moved to 81192.23(b)(7) in the final
guidelines since the tw o previous subparts have been combined.

(8) Platform entranceramp. The entrance ramp, or loading-edge barrier used as a
ramp, shall not exceed aslope of 1.8, measured on level ground, for a maximum rise of 3
inches, and thetransition from roadway or sidewalk to ramp may bevertical without edge
treatment up to 1/4 inch. Thresholds between 1/4 inch and 2/2inch high shall be beveled
with aslopenogreater than 1:2.

Inmost lift designs, the outer barrier foldsdowntoform aramp up ontothe platform.
Theramp slope in this section is based on common accessibility standards. The Board is
inclined to relax certain slope standards where there is reason to do so, based on physical
constraints. How ever, in view of the availability of equipment which meets the requirements
of this section, and the lack of convincing evidence that the slope should be changed, the
requirement has been retained. A suggestion to define th e slope as being measured on level
ground has been incorporated.

In general, the leading edge of the ramp must be tapered. A maximum vertical edge of
1/ 4inchispermitted but, if thelipis 1/ 4 inchto 1/ 2 inch, the edge must be beveled to a slope
of 2 Inno case may the lip be greater than 1/ 2 inch high.

(9) Platform deflection. Thelift platform (not including the entrance ramp) shall not
deflect morethan 3 degrees (exclusive of vehicleroll or pitch) in any direction betw een its
unloaded position and its position when loaded with 600 poundsapplied through a26inch
by 26 inch test pallet at the centroid of the platform.

The FTA-sponsored Guideline Specifications provide for a 400 pound test for active lifts
commonly used on small busesand vansand a 600 pound test load for passive lifts commonly
used on large buses. During rulemaking, the Board considered whether the smaller load
should be applied to active lifts.

The provision has been clarified so that the platform deflection is exclusive of vehicle
roll or pitch. The exclusion of vehicleroll isto account for the casein which theliftisinstalled
in aside door and the exdusion of pitch isfor the case where an active lift may be located in the
rear door of avan or small bus. In practice, how ever, the Board expects that the deflection
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would not be measured on the vehicle but would be measured by the manufacturer on a"test
rig" inthefactory. The manufacturer would then certify the lift as meeting the requirement.
The sameis also anticipated for other measur es, such as acceleration and barrier resistan ce.

Since the vehicle will normally tilt when the lift isloaded, due to the w eight of the
wheelchair or mobility aid and the user, there will be a slope away from the vehicle toward the
barrier. The reason for limiting the deflection of the lift platform isto minimize the
contributiontothisslope by theplatform itself. Thisprovision hasbeen apart of the FTA-
sponsored Guideline Specifications for passive lifts. The reason for not changing the deflection
load isthat thelift must function when occupied by a common wheelchair or mobility aid
which isdefined asweighing asmuch as 600 poundswhen occupied. Toincreasetheangle
would allow the platform to slope morewith aheavy wheelchair, asituation which is
potentially the most dangerous and the most likely to result in a wheelchair or mobility aid
overriding or defeating the outer barrier.

With respect to active liftstypically used on vansand small vehicles, thevehicleroll is
even more pronounced due to the lighter vehicle weight and | ess stiff suspension. Inreality,
such lifts should be required to hav e less deflection, not more, to compensate for the greater

vehicleroll. However, stricter requirementson theseliftsisnot required at thistime. It should
be noted that, under the ADA , personswho could use afixed route bus, but theroute needed is
not yet accessible, are eligible for paratransit. Therefore, it makes no sense for the vehicles
providing such demand responsive service to meet a lesser requirement than those for fixed
route buses. They both must accommodate the same range of common wheelchairsand
mobility aids. The test pallet defined is approximately the width of atypical wheelchair or
mobility aid wheelbase and the length is the aver age betw een acommon three-w heel scooter
and a common pow er wheelchair. The platform centroid, or center of mass, will usually be
close to the geometric center of the platform.

(10) Platform movement. No part of the platform shall move a arate exceeding 6
inches/second during lowering and lifting an occupant, and shall not exceed 12
inches/second during deploying or stowing. Thisrequirement does not apply to the
deployment or stow age cycles of lifts that aremanually deployed or stowed. Themaximum
platform horizontal and vertical acceleration when occupied shall be 0.3g.

Therequirementsin this section are taken directly from the FTA-sponsored Guideline
Specifications which adopted a speed slow er than som e other specifications for reasons of
safety and comfort. The slower speed iseven moreimportant for use by stand ees. How ever,
theslower speed isprimarily relevant to theraising and low ering of an occupied lift. The
Board is concerned about unnecessarily increasing dwell time. Nevertheless, the speed with
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which the lift deploys or stowsis not unrelated to safety. A potential user waiting outside the
vehicle might not be able to get out of the way of arapidly deploying lift. Smilarly,some lifts
which fold up into the passenger compartment, particularly activelifts, could pose a hazard to
apersoninside the vehide near thelift if the platform is stowed too fas. Accordingly,the final
rule provision specifies the 6inch per second speed only for the raisng and lowering of an
occupied lift and a 12 inch per second speed for the deploy and stow portion of the cycle.

The FTA-sponsored Guideline Specifications specify an acceleration rate of 0.3g for

active lifts and 0.2g for passive lifts. A lower rate was specified for passive lifts for reasons of
comfort, even though an earlier report on lift safety had recommended arate of 0.3g. The
Advisory Panel which developed the FTA-sponsored Guideline Specifications did not examine,

nor isthe Board aw are of, any evidence that the higher acceleration rate permitted for active
liftsisunsafe or uncomfortable for passivelifts. Sincetherequirementsfor large and small
buses and vans hav e been consolidated, the final guidelines specify the 0.3g acceleration rate.

The Board considered arequirement for the maximum rate of change of accderation
(jerk) but did not do so because it is difficult to measure and can be affected by other variables
not directly related to therate of change of acceleration of thelift platform itself. Also, thereis
no research w hich identifies acceptable rates for persons with disabilities.

(11) Boardingdirection. Thelift shall permit both inboard and outboard facing of

wheelchair and mobility aid users.

Thisprovision istaken directly from the Guideline Specifications and is
straightforward. While some operators advise wheelchair or mobility aid users to back onto

the lift, it is difficult for some personsto do so. Backward maneuvering past the fare box and
into the aisle of afront door lift busisespecially problematicfor some people. Therefore, the
lift must permit personstoboard and alight facing either in toward the vehicleor out toward
the sidewalk or boarding area. This requirement should be considered in conjunction with the
barrier or supplemental system designed to retain the wheelchair or mobility aid on the
platform. For example, some barriers have been designed to riseunder the curve of the rear
wheel or under the front footrestsof awheelchair. Some designs may be usable only if the
occupant is facing a particular direction. Thisisnot permitted. Smilarly, at least one
supplementary lift restraint system used in Canadainvolves abelt connected betw een
handrails. In some configurations, the belt isintended to be fastened around the front of the
wheelchair when the wheelchair is facing outward. Snce the lift must accommodate both
inward and outward facing wheelchairs and mobility aids, the belt would need to be long
enough to go around the back of the wheelchair or mobility aid if the person is facing inward.
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(12) Use by standees. Lifts shal accommodate persons using walkers, crutches, canes
or bracesor who otherwise have dif fi culty using steps. The platf orm may be marked to
indicate apreferred standing position.

The requirement in this section regarding use by stand ees received wide support from
all commentersto the proposed rule, including APTA and two other transit organizations,
individuals with disabilities and their organizations, government agenciesconcerned with
accessibility, and consultants. Smilar support w as expressed for the same requirement with
respect tovansand small buses.

The legislative history of the ADA clearly states that Congress intended liftsto
accommodate standees. See H. Rept. 101-485, pt. 2, at 89. Inview of thewide support for this
provision, including transit operators and transit assod ations, the Board has retained the
requirement in the final guidelines. The DOT rule requires that operators accommodate
stand ees on lifts which meet the design requirements of Part 38. Some current lifts already
meet th ose stand ards with respect to standees, providing handrails which movein tandem
with the lift, and several transit systems have accommod ated standees on lifts for several years
with no reported problems. See 49 CFR 37.165(g).

There has been some consideration to providing contrasting marking around the
perimeter of the platform. Some standards do specify such marking. Inlight of the other
requirements for lighting on the platform, a contrasting edge, sde barriers, and handrails, the
Board does not believe that a perimeter marking should be required.

(13) Handrails. Platformson lifts shall be equipped with handrail son two si des,
which move in tandem with thelift, and w hich shall be graspableand provide support to
standees throughout the entirelift operation. Handrails shall haveausable component at
least 8inches long with thelow est portion a mi nimum 30 inches abov ethe platform and the
highest portion a maximum 38 inches above the platform. The handrail sshall be capabl e of
withstanding aforce of 100 pounds concentrated at any point on the handrail without
permanent def ormation of the rail or itssupporting structure. Thehandrail shall have a
cross-sectiona diameter between 1-1/4 inches and 1-1/2inches or shall provide an equivalent
grasping surface, and have eased edgeswith corner radii of not lessthan /8 inch. Handrail s
shall be placed to provideaminimum 1-1/2inches knuckle d earance from the nearest
adjacent surface. Handrails shall not interfere with wheelchair or mobility aid
man euverability when entering or leaving the vehicle.

The 100 pound force requirement for lift handrailsis derived from the Canadian and the
Californiastandards. Handrailsand grab barsin buildings and facilities arerequired to
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withstand aforce of 250 pounds and the White Book generally requires bus handrails to meet a
300 pound test. However, the Canadian standard iswell established and the Board believes it
should not be changed without evidence that it isinadequate.

With resp ect to the force requirements, handrailsin buildings and facilities are required
to withstand much higher forces because they are intended to provide sup port for rising from a
sitting position, maneuv ering into and out of awheelchair or mobility aid, or walking up or
dow n stairsor ramps. The handrailson alift areintended only to provide stability as opposed
tomajor support. Lift handrailsmeeting the 100 pound force requirement have been in service
for many years with no known problem. Moreover, handrails mounted on walls, aresubjed to
torquesw hich arevery different from those on lift handrails attached only tothe platform. To
withstand equivalent forcesw ould require substantial reinforcement of the lift handrail
attachment points, with corresponding increases in weight, and a potential decrease in the
platform width. In the absence of information that the 100 pound force requirement is
inadequate, it has not been changed.

Asfor handrail shape, the configuration isrelated to mounting height. For example, the
FTA-sponsored Guideline Specifications specify mounting betw een 25inchesand 34 inches.
Considerabl eresearch has been conducted in the past on the height of a handrail which can be
used by personswith adisability. Until recently, the accepted height hasbeen aminimum 30
inches and a maximum 34 inches above the platform. More recent research on handrail height
has suggested that a height from 34 inches to 38 inches isbetter and these dimensions have
been accepted by the model building codes and incorporated in the Board's final guidelines for
buildings and facilities. Because of design constraints imposed by the vehicle, the Board is not
inclined to impose these new dimensions on lift handrails. How ever, some entities have
suggested ahigher upper limit thanthe origina proposal, so the Board hasincorporated the 38
inch maximum but retained the 30 inch minimum height in thissection. Consideration was
given to establishing aperformance criterion instead of height requirements, but the existence
of such criteria currently has resulted in the placement of handrails which are too low,
according to research. Clearly, specificguidance is needed to correct this situation.

With respect to handrail shape or configuration, the Board is not aw are of any problems
with either curved or vertical handrails, provided they movein tandem with the platform.
Therefore, the provision containsno explicit referenceto diagonal or horizontal configuration.

The proposed rule would have required the handrail to have a horizontal or diagonal
component, at least 12 inches long, at the appropriate height. How ever, the usabl e length has
been changed from 12 inches to 8 inches so that a vertical handrail between the mounting
height limitswould not be precluded. Handrailswhich extend above or be ow the limits are
permitted, provided a usable segment is provided within the limits.

Asfor handrail diameter, the requirementsin this section are consistent with the White
Book. Also,the Board-sponsored Hand Anthropometricsresearch projec tested gripping by
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personswith various hand disabilities and confirmed the ap propriat eness of the sp ecified
dimensions. A 1-inch diameter handrail would not be usable. The Board notes that most
vehicle handrailsare made of pipe. In thebuildingindustry, pipesizetypically specifiesinside
diameter so that a 1-1/ 2 inch pipe handrail actually has alarger outside diameter, sometimes
up to 2inches. Such handrailshavenot posed any known problem. Thus, the 1-1/ 2 inch
diameter requirement canresultin a handrail of almost 2 inchesunder current building
industry practices. The 1-1/ 2 inch clearance also received general support and has been
included.

It is critical that more than one handrail be provided if standees are to be able to use the
lift. The presence of two handrailsis also citical for rotary lifts. However, because of the
design of rotary lifts,it may be that a suitable configuration can be achieved with handrailsthat
are not necessarily on opposite sides of the platform, but might beon two adjacent sid es.
Accordingly, this section specifies handrails on "two sides" rather than "both sides" of the
platform. The performance criterion that the handrails be usable throughout the entire lift cycle
still applies.

(c) Vehicleramp. - (1) Design load. Ramps 30inches or longer shall support aload of
600 pounds, placed at the centroid of the ramp distributed over an area of 26 inchesby 26
inches, with a saf ety factor of at | east 3 based on the ultimate strength of the material. Ramps
shorter than 30inches shal support aload of 300 pounds.

The Guideline Specifications, from which most of the technical requirements for ramps
weredraw n, specifies only a400 pound design load for ramps, based primarily on the small
market identified at the time those guidelines were developed. How ever, since ramps are
permitted in some cases instead of lifts, it is essential that they be designed to accommodate the
same range of common wheelchairsand mobility aids. Therefore the 600 pound design load
has been specified for ramps of 30 inches or longer.

For ramps or bridge plates w hich are approximately the length of the specified test
pallet, placing a loaded pallet on theramp would not test the strength of theramp but would
instead merely rest on thevehicleand platform or curb. Furthermore, rampsshorter than 30
inches need support only about half the w eight of aw heelchair or other mobility aid at agiven
point: when the front wheels are on the ramp, the rear w heels are still on the sidewalk or
boarding area, and when the rear wheels move onto theramp, the front wheelswill beinside
the vehicle. Therefore,a 300 pound design load is specified for shorter ramps. The provision
does not specify atest pallet for making this measurement, but manufacturers should use a
method w hich approximates the loading that would be expected from either the front or rear
wheelsof awheelchair or mobility aid, applied at enough points along the ramp length to
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ensure that it will support acommon wheelchair or mobility aid user without significant
deflection.

(2) Ramp surface. Theramp surface shall be continuous and slip resistant; shall not
have protrusionsfrom the surface greater than 1/4inch high; shall havea clear width of 30
inches; and shall accommodate both four-wheel and three-wheel mobility aids.

The term "continuous surface” is used instead of "solid surface" to mean asingle,
uninterrupted surfacefrom edge to edge as opposed to a platform with agap in the midd|le that
may incorporate steps. Itisalsointended to preclude the use of two separate ramp s placed
some distance apart. Those configurations can accommod ate four wheeled devices but cannot
accommodate three wheeled scooters. Ramps having tw o parts are permitted, provided they
aredesigned to be deployed together to provide auniform, uninterrupted surface. Thetermis
not intend ed to preclude expand ed metal ramps which are often much lighter than solid
platformsof the same strength.

While lift platforms are permitted to be 28-1/ 2 inches wide, ramps must have a clear
width at the surface of 30inches. Thisisbecause ramps are designed to be traversed, while a
wheelchair or mobility aid user essentially remains stationary on a lift platform whileit isin
operation. For this reason, a wheelchair or mobility aid user needs more clearance on aramp
for maneuvering than on alift platform. Therestriction on 1/ 4-inch high protrusionsis taken
from common accessibility standards for accessiblesurfaces.

The Board had considered specifying a value of 0.8 for the static coefficient of friction as
ameasure of slip resistance. Dueto the practical difficultiesin specifying an easily measured
value, thereis no specific requirement for a coefficient of friction. The Board hasincluded
advisory information inthe appendix to the guidelines and atechnical assistance brochure"Sip
Resistant Surfaces" isavailable from the Board at no cost. Seethediscussion of dlip resistance
under section 1192.23(b)(6) above.

(3) Ramp threshold. Thetransition from roadway or sidewalk and the transition from
vehicle floor tothe ramp may bevertical without edge treatment up to /4 inch. Changesin
level between 1/4inch and 1/2inch shall bebeveled with aslopeno greater than 1:2.

This provision is drawn from common accessibility requirements for accessible ground
and floor surfaces. The ends of the ramp, both w here it meets the roadway, sidew alk or
boarding area, and the transition to vehicle floor, must be tapered to 1/ 4 inch vertical lip or up
tol/ 2inch, beveled toa slopeof 1:2. In no case may thelip exceed 1/ 2inch.
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Sincethe requirement is based on common access bility standard s and ramp
manufacturerssaid that it was easily achievable, the Board hasnot changed the provision.
Operatorsw ho suggested a5/ 8 inch threshold seemed to have been concerned about existing
equipment w hich is not affected by these guidelines.

(4) Ramp barriers. Each side of theramp shall have barriers at least 2 inches high to
prevent mobility aid wheels from slipping off.

Some responsesto the original proposal suggested that the height of side barriers
should depend on the length of the ramp. One operator uses a short bridge plate placed
betw een door postsw hich, initsview limitslateral movement of aw heelchair or mobility aid
to the extent that side barriers are unnecessary.

The Board has no information which providesarationale on how the barriers should
vary according to ramp length. While short ramps or bridge platesthat are placed betw een
door postslimit the likelihood of awheelchair or mobility aid rolling off, the Board believes
thereisstill sufficient danger in many situations to require edge barriers. In the absence of any
data on w hat the cutoff point should be, and in view of limited opposition to the provision, the
Board has decided not to change this requirement until further study is completed or additional
information is obtained. The Board will consider adding additional requirements during future
revisions and u pd ates of the guidelines.

The height requirement for side barrierson rampsis derived from common access bility
requirementsfor ramps. The height differsfrom that for lift platform side barriers because
wheelchairsand mobility aids move along theramp during boarding and alightingand thereis
substantially more opportunity for wheelsto ride over the barriersthan for lift platforms.

(5) Slope. Ramps shall havethe least slope practicable and shall not exceed 1:4 when
deployed to ground level. If the height of the vehide floor from which theramp is deployed
is 3inches or lessabove a 6-inch curb, amaximum slopeof 1:4ispermitted; if the hei ght of
the vehicle floor from which theramp is deployed is 6 inchesor less, but greater than 3
inches, above a6-inch aurb, amaximum slope of 1.6 is permitted; if theheight of thevehicle
floor from which theramp isdeployed is9 inches or less, but greater than 6 inches, above a
6-inch curb, amaximum slope of 1:8 is permitted;if the height of the vehide floor from
which theramp is deployed is greater than 9inchesabovea6-inch curb, aslopeof 1:12 shal
be achieved. Folding or tel escoping rampsare permitted provided they meet all structural
requirements of this section.
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Tests of ramps on buses were condu cted as part of the Transbus program. Those teds
showed that a slope of 1:6was generally the maximum slope which could be negotiated but
that short rampsof 1.4 slope could beused by somepersonsunder some circumstances. The
Board recognizes that there are practical difficulties in meeting common accessibility standards
in vehicles which are constrained by other factors, such as maximum width. Further, some
ramped buses designed for and used in urban areas would have ramp slopesat curbswhich
meet common accessibility standards but may also operate under other conditions, such as
rural areas. Nevertheless because of the advantages of ramped buses in terms of cost,
effidency and speed of boarding, the Board does not want to preclude their use or continued
development.

Inview of thefactorswhich could affect ramp slope, the proposed section wasrevised.
The final provison requiresthat, in general, the leas slope practicable be obtained, and may
not exceed 1:4when deployed totheground. For purposes of determining the "normal”
deployment condition, the provision assumesa6 inch high curb. A slopeof 1:4ispermitted if
the vertical floor height is 3inchesor less above a 6inch curb. Thiswould require aramp
approximately 1foot long and would be short enough to be negotiable by many people. If the
floor height does not exceed 6 inches above the curb, aslopeof 1.6 would bepermitted. A
sopeof 1:8would bepermitted if thefloor height does not exceed 9 inchesabove the 6inch
curb. A slopeof 1:12 would berequired for greater rises.

Height of Vehide Floor Maximum Ramp Slope
Above 6-inch Curb
3in. or less 14
6in. or lessbut morethan 3in. 1.6
9in. or lessbut morethan 6 in. 1:8
morethan 9in. 1:12

(6) Attachment. When in use for boarding or alighting, the ramp shall be firmly
attached to the vehicle so that it is not subject to displacement when loading or unloading a
heavy power mobility aid and that no gap between vehicleand ramp exceeds5/8inch.

The 5/ 8inch gap specified isbased onthewidth of a wheelchair front caster. Inthis
case, the Board believes amplicity should be therule. The specified dimension is easy to
measure w hereas specifying a performance criterion would require the ramp manufacturer to
first make an independ ent determination of what constitutes an appropriate gap for avariety of
mobility aids. The measurement does not appear to be burdensome.
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With respect to portable ramps, the ADA legislative history specifically mentions
portable rampsasa viable option for somevehicles. The principal complaint about portable
ramps has usually been the possibility of slipping which the Board believesis adequately
addressed by therequirement that theramp be attached to the vehiclewhenin use for boarding
and alighting. Several commercially available portable ramps have brackets which are attached
tothevehicleand which permit quick connect and disconnect. Othershave ahole-and-pin
arrangement which allows for firm attachment whilein use. The definition of "firmly attached"
in this case means that the ramp d oes not move enough to allow a gap betw een vehide and
ramp greater than 5/ 8 inch under any conditions, not necessarily that the ramp berigidly or
permanently attached .

(7) Stowage. A compartment, securement system, or other appropriate method shall
be provided to ensurethat stowed ramps, including portable ramps stowed in the passenger
area, do not impingeon a passenger's wheelchair or mobility aid or pose any hazard to
passengersin the event of a sudden stop or maneuver.

This section of the guidelines addresses the provision of a gowage compartment,
securement system, or other means of ensuring that the ramp d oes not pose a hazard. In many
situations where portable ramps are currently used, theramp is simply set inside th e passenger
compartment, sometimes leaning against the passenger's mobility aid w hereit could cause
injury in asudden stop or maneuver. Some ramps automatically stow in a pocket under the
floor or are folded back over the step. At least one manufacturer provides a storage area
immediately insidethedoor aspart of the handrail configuration.

(8) Handrails. If provided, handrails shall allow personswith disabilities tograsp
them from outside thevehiclewhile starting to board, and to continue to usethem
throughout the boarding process, and shal have the top between 30 inches and 38 inches
above the ramp surface. The handrails shall be capabl e of withstanding aforce of 100
pounds concentrated at any point on the handrail without permanent deformation of the rail
or itssup porting structure. The handrail shall have a cross-sectional diameter between 1-1/4
inchesand 1-1/2 inches or shall providean equivalent grasping surface, and have eased
edgeswith corner radii of not lessthan 1/8inch. Handrails shall not i nterferewith
wheelchair or mobility ad maneuverability when entering or leaving the vehicle.

During the rulemaking process, the Board solidted input on w hether ramps should be
required to have handrails. Opinion wasdivided. One suggestion was to require handrails on
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ramps with a slope greater than 1:12 or longer than 6 feet but other entities were concerned that
handrailswould interfere with maneuverability of wheelchair and mobility aid users.

The Board generally agrees that "short” rampsand bridgeplatesdo not need handrails.
Unfortunately, thereis no general agreement on the definition of "short". Since most ramps and
bridge plates will probably be "short” in some sense, the Board has not made the provision for
handrailson ramps mandatory. How ever, where they are provided, they must meet structural
requirements and not interfere with maneuverability. The Board will further review thisissue
when the guidelines are revised and updated.

(d) Securement devices. - (1) Design load. Securement systemson vehicles with
GV WRs of 30,000 pounds or above, and their attachments to such vehicles, shall restrain a
forceintheforward longitudinal direction of up to 2,000 pounds per securement leg or
damping mechanism and aminimum of 4,000 pounds for each mobility aid. Securement
systems on vehicleswith GV WRs of up to 30,000 pounds, and their attachments to such
vehicles, shall restrain aforcein theforward longitudinal direction of up to 2,500 pounds
per securement leg or clamping mechanism and a minimum of 5,000 poundsfor each
mobility aid.

These requirements are taken directly from the Guideline Specifications. The force
requirements for different weight vehidesis based on research on the g-forces experienced by

various vehicles and their crash profiles. Smaller vehicles generally experience higher g-forces
than large buses. In the absence of new data or research, the Board does not believe a change
fromthe previousguidelinesiswarranted. The significant forces during collision are imposed
primarily on therear securement legs (for a forw ard -facing securement). Four-point
securement systems are common in demand responsive and some fixed route operations but
the tw o forward straps are primarily designed to provide containment and redu ce or prevent
rebound. Therefore, the front straps are not subjected to the same forces. This section is not
intended to suggest atw o-point securement system. How ever, most securement devices
consist of two strap s or clamping devices, one attached to each side of the wheelchair or
mobility aid frame. Assuch, each leg accountsfor about half of the force of restraint. At least
one devicein current use has a metal bracket which has a hook on each side that attaches to the
wheel axles, both of which are secured to the vehicle floor through asingle belt. In this case,
the single belt must accommodate all of the 4,000 or 5,000 pounds of force, depending on the
vehicle size. The more securement straps or devices used for each wheelchair or mobility aid,
the less force each one must accommodate individually. To be effective, the securement devices
mu st be attached to the wheelchair or mobility aid frame, not the w heels.
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There are several securement deviceswhich have been used successfully in avariety of
situationswhich are described in the Board's technical assistance brochure "Securement of
Wheelchairs and Other Mobility Aidson Transit Vehicles." This brochure, availablefree from
the Board, providesdetailed technical specificationsfor securement devicesand listsavailable

resour ces. Such devices, properly installed, should meet these guidelines. In addition, there
are several new and on-going projects designed to produce better securement devices.

(2) Location and size. Thesecurement system shall be placed asnear to the accessible
entrance aspracticable and shall have a clear floor area of 30inches by 48inches. Such space
shall adjoin, and may overlap, an access path. Not morethan 6inches of the required clear
floor space may be accommodated for footrests under another seat provided thereisa
minimum of 9inches from the floor to the lowest part of the seat overhanging the space.
Securement areas may have fold-down seats to accommodate other passengerswhen a
wheelchair or mobility aid is not occupying the area, provided the seats, when folded up, do
not obstruct theclear floor space required. (SeeFig. 2)

Theclear floor areais
consistent with the d efinition of
acommon wheelchair or
mobility aid. Service animals
should be able tobe

accommodated in an area
adjacent to the space specified,
not necessarily within it. Notice
that the area may overlap an
adjacent access aide. However,
thereisno requirement that the
access aisleremain clear and

unobstructed by another

Flg. 2
wheelchair or mobility aid. The : Tos ﬂllrlnﬂ= Cnder & Saat

Board strongly recommends

againstinterior designs which
create 'firg-on-last-off" situations because such designs impose severe operational constraints
on system operators.

Figure 2 show s the amount of the required space which can be accommodated under a
seat provided there isaminimum clearance of 9inchesunder the seat or object. The
requirement, however, is not intended to be construed aspertainingonly toseats. That is, a
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modesty panel or ather fixture could also overhang the space, provided the same clearancesare
adhered to. Sinceacommon w heelchair or mobility aid cannot achieve therequired minimum
clearance, two wheel chair or mobility aid spacescannot overlap.

Fold-dow n seats may be placed in the securement area provided they do not reduce the
required area when folded. Quick-release seats could also be placed inthe securement area if
they can be remov ed without affecting the provision of service. For example, if the seat on a
fixed-route vehiclecan be quickly and easily removed by the driver, it could be used. Seats
which are bolted down w ould not generally provide equivalent service even in a demand
responsive system if thetimeneeded to remove seats caused adelay in the provision of service
which was greater than that allowed for others On the other hand, if all trips on a demand
responsive system required advance notice so that the time needed to remove the seats did not
affect response time, bolt-in seats would not be precluded.

(3) Mobility aids accommodated. The securement system shall secure common
wheelchairsand mobility aids and shall either be automaticor easily attached by aperson
familiar with the system and mobility aid and having average dexterity.

The critical part of the above performance requirement is that the system, whatever its
design, accomm odate common w heelchairs and mobility aids, asdefined in §1192.3,including
power w heelchairs and three-wheel scooters. Thus, a system consisting only of wheel damps
or "rim pins', which can be attached only to chairs of aparticular design (i.e., largerear w heels
with open spokes), dearly does not meet the requirements. Wheel clamps and rim pins do not
accommodate many power wheelchairs, particularly the so-called power base chairs, or three-
wheel mobility aids.

While there is no requirement to retrofit existing vehicles, the DOT regulation does not
permit atransit operator to deny service to persons with disabilities eveniif its
current securement device does not fit the particular w heelchair or mobility aid. See
49 CFR 37.165(d). The operator isrequired to do the best he or she can with the existing system
or device. Since securement devices exist which can secure common wheel chairs and mobility
devices at moderate cost (one operator in the DOT Advisory Committee meeting reported a
cost of $75), operators may wish to consider installing new devices. The brochure Securem ent
of Wheelchairsand M obility Aids on Transit Vehiclesis available from the Board at no cost.

Some entities have suggested that standards for wheel chairs and mobility aids be
developed w hich would require the provision of acommon securement point. Neither the
ADA nor any other statute confers upon the Board the authority to set standards or guidelines
for wheelchairsand mobility aids. However, the development of some standardsis currently
under way through the International Standards Organization (ISO) and RESNA, a professional
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society of expertsin rehabilitation technology. Furthermore, operatorsmay wanttogetin
touch with the local Independent Living Center to investigate whether there are wheelchair or
mobility aid dealers or service and repair shops which have devised, or can devise, attachments
or modifications to some types of wheelchair or mobility aid to make them compatiblewith the
particular securement device or system.

(4) Orientation. In vehidesin excess of 22 feet in length, at | east one securement
device or system required by paragraph (a) of this section shall secure the wheelchair or
mobility aid facingtow ard thefront of thevehicle. Invehicles 22 feet in length or less, the
required securement device may secure the wheelchar or mobility aid either facdng toward
the front of the vehid e or rearward. Additiona securement devices or systems shall secure
the wheelchair or mobility aid facing forward or rearward. Wherethe wheelchair or
mobility aid issecured facingtherear of thevehicle, apadded barrier shall be provided.
The padded barrier shall extend from a height of 38inches from the vehide floor to aheight
of 56 inches from thevehiclefloor with awidth of 18 inches, laterally centered immediatel y
in back of the seated individual. Such barriersneed not be solid provided equivalent
protection is afforded.

In the original proposal, the Board pointed out that all availableresearch dataindicate
that forward or rear-facing securement isthe safest configuration and asked whether rear
fadng securement should be permitted. In light of the srong support for permitting rearward
facing systems, the Board hasincluded provisions for them in the final guidelines. Also, there
was overw helming support for permitting only forward or rearw ard facing securement.
Several responses explicitly affirmed the conclusions of the research and none offered any
evidence to suggest that the dataw ere incorrect. The only objections arose from a concern for
space limitations.

The sedtion requires at least one forward facing system on vehicles in excessof 22 feet,
with any additional positionspermitted tobeeither rearward or forward facing. Vehicles 22
feet in length or shorter may provide only rearw ard facing systems or locations, at the option of
the specifier. A requirement hasalso been added for apadded barrier for rearward facing
systems, analogous to the headrests provided on many automobile seats. The padded barrier
does not have to be solid. Barriers provided on some vehicleshave consisted of a series of
padded bars with spaces between, specifically for driver vision. It is also possible that the
barrier could be removed or folded when the spaceis not occupied. Itis aitical, however, that
thebarrier be provided for rearw ard facing sy stemsto prevent severe, possibly fatal, w hiplash.
Rearward facing systems are optional and op erators can provide only forward facing systems.
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The wording of this provision aboveisasit appearsin the final guidelinesissued by the
Board. It contains an editorial revision, to darify some confusion about the pad ded barrier, not
included in 49 CFR 38.23(d)(4). The DOT provision isintended to be consigent with the
Board's final guidelineswhich requires that the padded barrier pertain only to the securement
locations and deviceswhich are rear facing.

Side-facing securement isnot permitted under any circumstances. Thisprohibition is
not only based on the results of crash testsbut is also related to the dynamicsunder ordinary
sudd en stop conditions. That is, during asudden or panic stop, the w heels of aside-facing
manual wheelchair in contact with the vehicle floor experience a force perpendicular to the
plane of the wheel. However, the wheelsare only intended to support forcesradially from the
axle. Engineers investigatingthedynamics of wheelchairs in accordance with thenew 1SO
gandardshavereported that w heels subjected to aperpendicular force will typically "dish" and
fail under aforce of 250 pounds, one tenth the force required to be sustained by the securement
system itself. Pow er-base wheelchairs, some electric wheelchairs with "mag" wheels, and three-
wheel mobility aids may fair somewhat better but thr ee-wheel scooters have a higher center of
gravity and will tend to tip under sideward forces. Since the DOT rule no longer permits
operatorsto require the users of such devicesto transfer to afixed seat, the securement system
must be capable of securing the mobility aid w hile occupied.

It also appears as if the concern for spaceis based on amisunderstanding of the
requirements of this guideline as w ell as the dynamics of securement. First, this section does
not apply to fixed seatsprovided for ambulatory passengers, as they are already covered by
Federal Motor Vehide Safety Sandards for seat attachment and can facein any direction
consistent with those standards. Second, some operators appear to believe that spacecan be
conserved by placing two side-facing wheel chairs or mobility aids immediately adjacent to
each other. These suggested configurations seem to assumewal-mounted rim-pins, whichdo
not meet the requirements for securement of all common wheelchairsand mobility aids. In
order to provide adequate securement for a side-facing wheelchair or mobility aid, only bdts
are currently available and they would need to be mounted in such a way that at least tw o feet
would be required between wheelchairs or mobility aids to achievethe appropriate belt angle.

With respect to lap and shoulder belts, all but two responses to the original proposal
supported a requirement for them. Again, from the available crash test data, lap and shoulder
beltsare more important on small vehides,where the g-forcesare greater. A requirement has
beenincluded in section 1192.23(d)(7) to require alap and shoulder belt system at each
securement location on vehicles of any length.

(5) Movement. When thew heel chair or mobility aid is secured i n accordance with
manuf acturer'sinstructions, the securement system shall limit themovement of an occupied
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wheel chair or mobility aid tonomorethan 2inches in any direction under normal vehicle
operating conditions.

The majority of responses tothe original proposal supported this requirement, although
afew said it was too stringent while others said it was too liberal. It was pointed out that the
requirement for a 2 inch movement could be met only under normal operating conditions, not
in acrash, and the final provision limits the application to normal operating conditions. In fad,
some elasticity is desirable to absorb shock from collisions or even emergency stops. Note also
that the provision appliesto systems attached in accordance with the manufacturer's
instructions.

(6) Stowage. When not being used for securement, or when the securement area can
be used by stand ees, the securement system shall not interferewith passenger movement,
shall not present any hazardous condition, shall be reasonably protected from vandalism,
and shall be readily accessed when needed for use.

Thissection requiresthat securement devicesnot pose ahazard when stow ed properly.
Some entities contend that the area over the securement device have fold down seats and not be
used by standees w hen not occupied by a wheelchair or mobility aid user. Whether standees
are permitted to occupy the area over the securement device when not occupied by a
wheelchair or mobility aid user isan operating decisionto be made by the operator. The
guidelines are intended to provide accessibility in a safemanner.

(7) Seat belt and shoulder harness. For each wheelchair or mobility aid securement
device provided, a passenger seat belt and shoul der harness, complying with all applicable
provisions of 49 CFR Part 571, shall alsobeprovided for useby wheel chair or mobility aid
users. Such seat belts and shoulder harnessesshall not beusedin lieu of adevice which
secures thewheelchair or mobility aid itself.

As discussed above under orientation, there was significant sup port for the provision of
aseat (lap) and shoulder belt at each securement position. Whether atrue "harness" or a
conventional diagonal shoulder belt is provided, it must meet all applicable provisions of
Federal Motor Vehicle Safety Standards (FMVSS) at 49 CFR Part 571. Inan automobile, a
conventional diagonal shoulder belt is anchored to the frame above the door and connects to
the lap belt on the opposite side. However, the same point on abus, above the side wind ow,
may not have the required structural strength. Attaching the belt with screwsis not adequate
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to meet the FMV SS requirements. A true har ness, connected to an anchor point on the floor,
provides better stability for the passenger (the diagonal belt causes some pivoting of the torso)
but may be moredifficult toinstall and use. Because of the g-forcesinvolved, this arrangement
may bemoresuited tovansand small vehicles. Diagonal shoulder belts can work, if installed
properly.

The seat and shoulder belt are in addition to the w heelchair or mobility aid securement
device The aid must be seaured independ ent of the passenger belt system. Under no
conditionsisthe passenger seat and shoulder belt to be used to secure both simultaneously. In
the event of a arash or sudden stop, the wheelchair or mobility aid would move forward,
sgueezing the passenger betw een the chair and the belt, possibly causing seriousinjury. Also,
the lap belt must cross a passenger's pelvic region, not the abdomen or chest. Belts placed
around the w heelchair backrest and a passenger's chest or abd omen should never be used.

81192.25 Doors, stepsand threshol ds.
(a) Slipresistance. All aides, seps, floor areas where people walk and floorsin
securement locations shall have slip-resistant surfaces.

Thisisa general performancerequirement. Asaresult of the difficulties of specifying
an adequ ate measure of the static coefficient of friction, no specific value is imposed in the final
provision. Advisory guidance on slip resistance has been placed in the appendix, which has
been included in thisdocument under the discussion of slip resistance for lift platforms. See
section 1192.23(b)(6), above.

(b) Contrast. All step edges, thresholds, and the boarding edge of ramps or lift
platformsshall have a band of color(s) running the full width of the step or edge which
contrasts from the step tread and riser, or lift or ramp surface, either light-on-dark or dark -
on-light.

A specific value for contrast has not been included due to the practical difficulty of
measuring it. The original proposal did contain aformula derived from research on signage
sponsored by the Board. The formula has been deleted from the final guidelines for
transp ortation vehiclesand placed intheappendix asadvisory material.
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Ingeneral, it isrecommended that the contrasting band material contrast by at |east
70%. Contrast in percent is determined by:

Contrast = [(B, - B,)/ B,] x 100

where B, = light reflectance value (LRV) of the lighter area
and B, = light reflectance value (LRV) of the darker area.

Notethatin any application bothw hite and black are never absolu te;
thus, B, never equas10 and B, isalwaysgreater than 0.

(c) Door height. For vehiclesin excess of 22 feetin length,the overhead dearance
between thetop of thedoor opening and the raised lift platform, or highest point of aramp,
shall be aminimum of 68 inches. For vehiclesof 22 feet in length or less, the overhead
clearance betw een the top of the door opening and theraised lift platform, or highest poi nt
of aramp, shall beaminimum of 56inches.

Intheoriginal proposal, therequirementsfor large busesand vanswere contained in
separate subparts. Subpart G for small busesand vanscontained aprovision for minimum
door height of 56inches consistent with the Guideline Specificationsissued in 1986. A question
in the preamble asked whether a minimum door height should be specified for large buses and
what it should be to allow space for overhead d oor opening mechanisms. Bus manufacturers

suggested minimum door heightsranging from 68 inchesto 72 inches. No responses were
received on the proposed door height requirement for vans and small buses.

Based on the information supplied by the bus manufacturers which chose to respond, the Board
seleded the height w hich the information indicated would pose no problem, even though the
vertical clearance of 5'8' represents only approximately the 70th percentile person with a
disability.

Theintent of therequirement isto provide clearance for stand ees, especially when they
must pass through the door while on the raised lift platform. However, one lift design,
sometimes called the "elevator” type, involves astandee position fully insidethevehicle. Inthis
configuration, the platform is lowered to the ground and the individual passes though the
opening which has avertical dearance considerably greater than 68inches. The individual
then stand s at the full inboard edge of the platform, asthe position of the handrails requires,
and israised fully within the vehicle, inside the door. Snce the standee never needsto pass
through the door opening on the raised lift platform, the FTA Administrator has determined
that such aconfiguration constitutes "equivalent facilitation" with respect to the d oor height
requirement. It should be pointed out that the equivalent facilitation deter mination ap plies
only to the described configuration. That is, if adifferent lift is used, one which raisesthe
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stand ee outside the vehicle, the door height requirement would apply. Only when the standee
need not passthrough the door is equivalent facilitation provided.

Notwithstanding any overhead clearance, it isstill possiblethat anindividual could
strike hisor her head onthedoor header. A person standing on an elevator-typelift, rising
inside the vehicle, might actually be more prone to striking his or her head because the
potential obstructionisbehind. Operators must take care to warn passengers of such dangers
before boarding. It is probably agood ideato provide thisinformation in printed material, as
well.

The door height requirement for small buses and vans posesadifferent problem. The
height requirement, which has been in effect since 1986, is based on the seated height of a 95th
percentile malein awheelchair or mobility aid with a seat height of 18inches. The seats of
many power w heelchairs and three-wheel mobility aids are higher and tall people normally
need higher seatsto allow aseated posturew hich does not promote pressure sores.

Although the required height does not acoommodate stand ees, the Board did not impose the
greater height because it may not be feasible for some small vehicles. The 56-inch requirement
has been the standard since at least 1986 and imposing a greater height could adversely affect a
small industry. Furthermore, the specification applies only to those vehidesrequired to be
accessible by the DOT rule. 9nce most small vehicles are used in demand responsive service,
every vehicle need not be accessible, provided there are enough vehiclesto provide equivalent
serviceto personswho need them. See49 CFR 37.77, 37.101(d) and 37.103(c)-(d).

81192.29 Interior circulation, handrails and stanchions.

(@) Interior handrails and stanchions shal | permit suffidentturning and maneuvering
spacefor wheel chairsand other mobility aids to reach a securement location from thelift or
ramp.

Thisisageneral performance requirement for maneuverability. The characterigicsof
vehicles, especially when the lift or ramp islocated in the front door, do not lend themselves to
the common accessibility stand ard applied to buildings and facilities. The Board recognizes
that the provision of a36inchaisleisdesirablebutthat isnot alwayspossible on al vehicles.
Until further investigation on maneuvering space is conducted, the performan ce requirem ent
should suffice. The need for more specificity will be considered when the guidelines are
revised and updated.

(b) Handrails and stanchionsshall beprovided intheentrance tothevehiclein a
configuration which all ow s persons with disabil ities to grasp such assi sts from outsi de the
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vehidewhile starting to board, and to continue using such assists throughout the boarding
and fare coll ection process. Handrails shall have a cross-sectional diameter between 1-1/4
inchesand 1-1/2 inches or shall providean equivalent grasping surface, and have eased
edges with corner radii of notlessthan 1/8inch.Handrails shall be placed to provide a
minimum 1-1/2inches knuckle d earance from the nearest adjacent surface. Where on-b oard
fare coll ection devices areused on vehicles in excess of 22 feetinlength, ahorizontal
passenger assist shall be located across the front of the vehid e and shall prevent passengers
from sustaining injurieson thefarecollection device or windshield in the event of a sudden
deceleration. Without restricting the vestibule space, the assist shall provide supportfor a
boarding passenger from thefront door through the boarding procedure. Passengersshall be
ableto lean against the assist for security while paying fares.

The 1-1/ 2 inch dearance is the industry standard and is consistent with the White Book
specification. The handrail across thefarebox iscurrently required by 49 CFR Part 609. The
wording above has been taken from the White Book.

(¢) For vehiclesin excess of 22 feetin length, overhead handrail(s) shal be provided
which shall be continuousexcept for a gap at the rear doorw ay.

Thisrequirementistaken directly from 49 CFR 609.15 for v ehiclesin excess of 22 feet.
Section 1192.29(c) has been revised to be consistent with that regulation. The design of small
vehiclesissuch that overhead handrails may not be needed or practical, dueto the generally
much lower ceiling.

(d) Handrails and stanchions shall be sufficentto permit saf e boarding, on-board
circulation, seating and standing assistance, and dighting by persons with disabilities.

Thisrequirement is currently contained in 49 CFR Part 609 and has been in effect for
FTA-fund ed buses since 1976.

(e) For vehicles in excess of 22 feet inlength with front-door lifts or ramps, vertical
stanchions immediately behind the driver shall either terminateat thelower edge of the
ais e-facing seats, if applicable, or be "dog-legged" sothat thefloor attachment does not
impede or interferewith wheel chair footrests. If thedriver seat pl atform must be passed by



awheel chair or mobility aid user entering the vehicle, the platf orm, to the maximum extent
practicabl e, shall not extend into theaisleor vestibul e beyond thewheel housing.

Thisrequirement has been included to addressacommon problem encountered in
buses with front door lifts. Frequently, thereisavertical ganchionimmediately behind the
driver platform. This stanchion often interferes with w heelchair footrests w hen the user
attemptsto turn into the aisle from the lift. A relatively smply solution isto "dog-leg" the
stanchion sothatitsattachment point to thefloor is behind or even with thewheel housing.
Another solution isto terminate the stanchion at the lower seat rail of the aisle-facing seat
immediately behind the driver.

Another problem often encountered with front door liftsisadriver seat platform. The
best solution is to eliminate the platform altogether. Ifthisis not practicable, the platform
should be angled back, rather than rounded, so that it does not extend into the aisle.

(f) For vehicles in excess of 22 feet in length, the minimum interior height alongthe
path from the lift to the securement location shall be 68 inches. For vehicles of 22 feet in
length or less, theminimum interior height from lift to securement location shall be 56
inches.

Thissection hasbeen added on interior height to be consistent with section 1192.25(c).
The height requirement for small vehiclesistaken from the FTA-sponsored Guideline
Specifications for adive wheelchair liftsand is a minimum requirement. The operator may
specify a greater height. The height requirement for large vehiclesis consistent with the door
height requirementsin section 1192.25(c).
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