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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 standards on October 4, 1990 (55 FR 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 systems published 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 v ehicles. Thefinal DOT regulation establishes
effective dates for the accessibility standard and add ress when the standards are to be ap plied
to vehiclesfor which a solicitation closes after October 6, 1991." See 49 CFR37.7. The Manuals
inthisserieswill deal only with the requirements for vehicles procured after this date.

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).
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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
securement). Theword "may" is used where alternativesare permitted and should not be
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construed asa requirement. Also, anappendix hasbeen included in theguidelinesw hich
contains non-mandatory, advisory guidance to assist in applying therule. 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 feelsthat additional data and study are needed inregard to certain
issues and it intend s to further revise and modify these guidelines based on its review of
collected data and 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 Guidelinesthemselvesarechanged. 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 these changes will be reflected in revised editions of these manuals.

How These Manuads 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.). How ever, since subpart A applies to all
vehicles, it isincduded 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 to other modes, or where the DOT regulation requires one type of vehicle to comply with
the requirem ents of another type, the relevant sections are rep eated.

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 §38.23(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 designrequirementsin 36 CFR Part 1191, which
areincluded as A ppendix A of theDOT 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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Subpart E-- Commuter Rail Carsand Systems

§1192.91 General.

(@) New, used and remanufactured commuter rail cars, tobeconsidered accessibleby
regulationsissued by the Department of Transportation in 49 CFR Part 37, shall comply with
thissubpart.

The Americans with Disabilities Act (ADA) requires new or used rail cars that are
purchased or leased after August 25, 1990, to be accessible. A publicentity may purchase or
lease a used commuter rail car for use on its system that isnot readily accessible to, and usable
by, individuals with disabilitiesif, after making demonstrated good faith efforts to obtain an
accessible car, it isunableto do so. See 49 CFR 837.87(c) for adescription of what constitutes
good faith efforts. Carsthat areremanufactured after thisdateto extend their usablelife for 10
years or more are also required to be accessible, to the extent it does not compromise the
structural integrity of the car. On October 4, 1990, the U.S. Department of Transportation
(DOT) issued an interim set of requirementsfor such cars.

The guidelines discussed in thistechnical assistance document are substantively
identical to standardsissued by DOT on September 6, 1991, at 49 CFR Part 38 which replace
those issued previously. The DOT rule at 49 CFR Part 37 further outlines the applicability and
effective dates of these requirements. In general, these requirements became effecive on
October 7, 1991. Questions asto whether certain vehicles are subject to these standards and
specific effectivedates should bedirected to D OT.

It should be noted that commuter rail bi-level cars,which a growing number of
operators are beginning to use in their systems, although not excluded from coverage, are not
specifically addressed by the ADA or these guidelines. The requirements outlined here for
commuter rail cars areintended to apply only tothelower level inthe case of bi-level cars. Bi-
level coach cars which can be entered directly from the station platform, as opposed to
bi-level carswhich can only be entered from an adjacent car, should follow the applicable
standardsfor single-level coaches, for doors, passagew ays, stepsand thresholds, etc.
Accessible spaces should be provided on the level which can be directly accessed from the
platform, usualy thelower level.

(b) If portionsof thecar aremodified in such away that it affectsor could af fect
accessi bility, each such portion shall comply, to the extent practicable, with the applicable
provisions of this subpart. This provision does not require that inaccessible cars be
retrofitted with lifts,ramps or other boarding devices.

14



Thisprovision is similar to exiging requirements of common accessibility codes and
should be viewed as an "opportunity” clause. That is, when modifications aremade for any
reason, the opportunity must be explored to provide the maximum accessfeasble When a car
ismodified, each element that ispart of the modification should be brought into compliance
with the applicable sections of these requirements. For example, if acar'sfloor isresurfaced
and its el ectrical system rewired, the new floor surface must be slip resistant at aidesand areas
used by stand ees and mobility aid users. If existing audiblesignals are replaced or rewired, the
installation of audible and visual door signals would also be required as part of the
modification project. The intent of thisprovision is to ensure that elements of a car will be
mad e accessible when the opportunity to do so existsin the regular course of modifying or
upgrading cars However, those elements of the car not affected by the modification plan
would not have to be brought into conformance with these requirements. Under any
modification plan, the installation of alift,ramp, bridge plate or other boarding deviceis not
required, even if the entrance of acar is modified.

(c)(2) Commuter rail cars shal comply with §81192.93(d) and 1192.109 for level
boarding w herever structurally and operational ly practicabl e.

Where structurally and operationally practicable, commuter rail cars areto be
coordinated with boarding platforms as specified in section 1192.93(d) to provide level
boarding and are to be equip ped w ith betw een-car barrier s according to section 1192.103. This
provision recognizes that level boarding is the best means of providing accessibility and
benefits all passengers. Itisoperationally superior to deploying boarding devices such as lifts,
ramps, or bridge plates and can significantly red uce station dw ell timesrequired for passenger
boarding and aighting. Theterm "level-boarding,” asused by these guidelines, meansdirect
access betw een the platform and any car of thetrain without any changeinlevel suchasin
rapid rail systems. For commuter rail, thiswould in most cases involve access from a high level
platform. Boarding devices, such aslifts, ramps, or bridge plates, arenot included in thisterm.
For level boarding, full length high platforms are recommended over mini-high platforms
because mini-high platforms can accommodate only alimited number of passengers and may
restrict normal passenger flow. Also, mini-high platforms provide a smaller area to which car
entrances must be aligned and, in some cases, may require double-stopping of thetrain,
especially when there are more wheelchair or mobility aid users than can be accommod ated on
asingle car.

Thisrequirement applies only where it is "structurally and operationally feasible" to
providelevel boarding. Thefeasibility of level boarding depends primarily on the boarding
platforms of the system. It isrecognized that level boarding is most feasible in new systems
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where station platforms can be built so as to belevel with thefloor height of cars. The
requirementsfor transit facilitiesin subpart C of the DOT ruledo require that new and key
stations have platforms so that level boarding can be provided unless, again, it is not
"operationally or structurally feasible" to do so. In the case of new and key stations, the
question of feasibility will depend primarily on whether high platformscan beprovided. In
the caseof exiging systems, it would not be considered feasible to provide level-boarding at
stationswith low-level platforms. Level boarding may not be practicable along track also
shared by freight linessince greater platform setbacks are often required. Thiswould be an
example of what is meant by "operationally" infeasible.

Under this provision, cars of level boarding systems must be coordinated with the
boarding platform as spedified by these guidelines and equipped with between-car barriers that
prevent or warn personsfrom accidently stepping off the platform between cars.

(2) Wherelevel boarding is not structurally or operationall y practicabl e, commuter
rail carsshall comply with §1192.95.

This provision requires that boarding devices such as car-borne, platform-mounted, or
portable lifts, ramps or bridge plates be provided according to section 1192.95where level
boarding in not achievable. Innew and key stations, the use of such devicesisallowed whereit
would not be feasible to construct high-level platforms. The boarding d evices must meet the
applicable specifications of these guidelines for mobility aid accessibility.

(d) Existing vehicles retrofitted tocomply with the "one-car-per-train rule" at
49 CFR 3793 shall comply with §81192.93(e), 1192.95(a) and 1192.107 and shall have, in new
and key stations, at least one door on each side from which passengersboard which
complieswith §1192.93(d). Vehiclespreviousy designed and manufactured i n accordance
with the program accessi bility requirements of section 504 of the Rehabilitation Act of 1973,
or implementingregulations issued by the Department of Transportation that werein eff ect
before October 7, 1991 and which can be entered and used from stations in w hich they areto
be operated, may be used to satisfy the requirements of 49 CFR 37.93.
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The ADA requires that at least one car in each train of two or more cars be accessible by
1995. Some operatorsw ill choose to make existing cars accessible in order to meet this
requirement. In such situations,this provision requires only that cars conform to the following:

REQUIREMEN TS FOR RETROFITTED CARS

One accessible door that in new and key stations:
- provides 32inches of clear width;
-isdesignated by thelnternationd Symbol of A ccessibility; and
- isooordinated with the platform so that the horizontal gap does not exceed 4
inches and the car floor iswithin plus or minus 2 inches of the platform
height when the car is loaded to 50% of its capacity

Boarding devices (lift, ramp or bridge plate) w here level entry is not provided

Two accessible seating locations (on an accessible route from accessible entrances)

An accessible restroom (if restrooms are provided for all passengers) and signage at
adjacent entrances to cars indicating the availability of an accessible restroom

Existing cars that meet previous accessibility standards can also be used to meet the
"one-car-per-train” rule without any retrofit, provided they can be entered and used from the
stationsin which they areto be operated. If not, they cannot be used to satisfy therule, or they
must bemodified. Specifically, such standardsincludethose issued by DOT under Section 504
of the Rehabilitation Act of 1973, which coverstransit systems receiving Federal funds, or the
interim standardsissued previously by DOT under the ADA. Further information on these
standardscan beobtained from DOT.

Section 1192.107, which addresses resroom access, applies only where restrooms are
provided for the general public. If restrooms are not provided, an accessiblerestroom need not
be added. If restroomsare provided, at least onewould need to be modified for access.

§1192.93 Doorways.

(a) Clear width. (1) Atleast one door on each side of the car from which passengers
board opening onto station platforms and at least one adjacent doorway into the passenger
coach compartment, if provided, shal have aminimum clear opening of 32inches.

Only one entrance on each side of the car from which passengers board isrequired to
provideaminimum clear opening of 32 inches. If boarding only occursfrom one side, only
that sideisrequired to have an accessibledoor. Many comm uter rail cars have an interior
doorway into passenger compartments. This doorway must also provide 32inchesof dear
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width. Accessible seating locations should be located as close as possible to this compartment
doorway, asshownin Figure 3 (page 22).

The 32-inch door width does not pertain soldy to wheelchairsor other wheeled mobility
aids. Rather, the dimension isdesigned to accommodate the crutch-tip-to-crutch-tip distance
for atypical crutch user. Also, therequirement isfor a“clear opening.” Providing awide
doorway with avertical stanchion in the center does not meet this requirement.

(2) If doorwaysconnecting adjoining carsin amulti-car train areprovided, and i f
such doorway is connected by an aislewith aminimum clear width of 30inchestooneor
more spaces wherewheel chair or mobility aid userscan be accommodated, then such
doorway shall have, tothe maximum extent practicable in accordancewith theregulations
issued under the Federal Railroad Saf ety Act of 1970 (49 CFR Parts 229 and 231), a clear
opening of 30inches.

Thisrequirement applies only to new cars equip ped with end door s that can be reached
by aw heelchair or mobility aid user. This meansthat w herethereisaroute at least 30 inches
wide, and without steps, leading from the area containing accessble spacesto the end door,
then the end doors must provide aminimum of 30 inches clear width. Sincetheclear areain
which mobility aid users can position themselvesisusually located at the ends of cars, the end
doorswill most likely be in close proximity to accessible spaces. This requirement does not
apply to cars not equipped with end doors or cars designed with aroute leading to the end
doorsthat islessthan 30incheswideat any point or that isinaccessiblein any other aspect
(e.g., steps). However, thisprovision should not be viewed asan excuseto arbitrarily place
stanchionsor arrange seatsto precludea30-inchwide passageto avoid havingto specify 30-
inch wide end doors.

Theseguidelines do not address evacuation procedures or require that end doors be
used in emergencies or that they be part of an evacuation route. For avariety of reasons, the
end doors might not be used by atransit system's evacuation plan. In addition, a transit
system’'s evacuation plan that did not specify use of end doors would not be precluded by this
provision. Nevertheless, the end doors of new cars can easily be designed to be functionally
accessible (i.e., have 30 inches of clear width) and should be accessiblein case they may serve as
an accessible means of egress. Inlimited emergencies, such as when the side doors of acar fail,
accessible end d oors would be the only means of exit. Additionally, the Board recognizes that
this provision does not guarantee access into adjoining cars snceexisting cars may not have
end doorswith 30 inches of dear width. How ever, as old cars are replaced over time and the
number of accessible carson each train increases, the chances of providing an accessible
connection between carswill be greater. This provision recognizesthat regulationsissued
under the Federal Railroad Safety Act, which include requirements for collison posts, may
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effectively prohibit the installation of end doors with 30 inches of clear width. Under these
circumstances, the 30-inch width requirement would not apply sincethese guidelines are not
intended to conflict with existing safety requirements. Further, it should be noted that existing
cars, including those retrofitted under the "one-car-per-train rule,” are not subject to this
provision.

(b) Passageways. A route at least 32 incheswide shall be provided from doors
required to be accessible by paragraph (a)(1) of this section to seating locations complying
with 81192.95(d). In carsw here such doorwaysrequire passagethrough avestibul e, such
vestibule shall haveaminimum width of 42inches. (See Fig. 3)

This section, in conjunction with paragraph (a)(1), ensuresthat an accessible routeis provided
to accessible seating locations. Paragraph (a)(1) addresses entrances and doors that are located
on suchroutes, whilethisprovision covers passageways. Commuter rail carswith entrance
vestibulestypically have routes that require aright-angle turn into the compartment door. Due
to the maneuvering involved, this provision requires that such vestibules be at |east 42 inches
wide so that enough clear spaceis provided for wheelchair and mobility aid users to negotiate
such turns. The 42-inch dimension is based on existing accessibility standards for buildings
and facilities and is considered the absolute minimum amount of space necessary for turns at
doorways. Thisrequirement would only apply to one vestibule for each car |ocated at the same
end wher e accessible entrances and compartment doorsarelocated. Figure 3illustratesthis
configuration.

During the development of these guidelines, many commenters pointed out that
existing cars could not be easily modified to provide 42-inch wide vestibules. However, it
should be noted that this requirement pertains only to new cars and that existing carsor cars
that are retrofitted under the "one-car-per-train” rule would not be subjed to this provision.
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(c) Signals. If doorstotheplatform cl ose automatical ly or from aremotelocation,
auditory and visual warning signalsshall beprovided to alert passengers of closing doors.

Audiblesignalsusually activat e before the doors begin to close and thus provide
advance warning that the doors are about to close. Without visual signals, persons with
hearingimparmentsare not afforded any equivalent advance warning and can only detect
closings as the doors actually begin to close. According to information received during the
development of these guidelines, the addition of audible and visual warning signals for
automatically-operated doors of new carsisfeasible and represents only amodest cost increase
for achime, light, and associated electrical controls at each doorway. These signals are not
required to be provided on existing cars or those that are retrofitted. Since proposed
requirements for door closing force and speed hav e been removed, the Board considers the
provision of audible and visual indicatorsto be of even greater importance.

The term "passengers” means persons within the transit system including those who are
on the train and those waiting to board. Therefore, warning signals must be visible from both
inside and outside the car. This can be achieved by equipping the entrances of new cars with
both an interior and exterior light indicator. Also,itisconceivable that asingle light indicator,
by either itsillumination level, design, or placement may be specified so that it is visibleboth
inside and outside the car. Either method of addressing this requirement is acceptable so long
asit providesavisual warning that doors are about to close. Further, visual indicators should
be synchronized with audible signals so that equivalent advance notification of door closureis
provided to all persons, including those with hearing or visual impairm ents.

Notice that the requirement for audible and visual warning signalsappliesonly todoors
which close automatically or are closed from aremote location.

(d) Coordination with boarding platform. - (1) Requirements. Cars operating in
stationswith high platforms, or mini-high platforms, shall be coordinated with the boarding
platform design such that the horizontal gap between acar at rest and the platform shall be
no greater than 3inchesand theheight of the car floor shall be within plus or minus5/8inch
of the platform height. Vertical alignment may be accomplished by car air suspension,
platform lifts or other devices, or any combination.

Thisrequirement pertainsto new cars operating at new stationsw ith high-level
platforms (level boarding) or mini-high platforms. Thesespecifications, and the exceptions that
follow, outline the maximum horizontal gap and vertical tolerance allowed. However, cars
should be specified to be level with the platform edge and as close to it horizontally as possible,
so that under normal passenger conditions these maximum levels are not exceeded. These
tolerances, even when specified in the acquisition of new cars, may not be achieved under all
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conditions. The requirements are based on normal passenger conditions. It isincumbent on
the operator not only to sp ecify the correct floor height when ordering cars (and to accept them
only if they meet the specification) but also to correctly specify the rail-to-platform height for
new stations. Thus, it isimportant to keep in mind that the horizontal gap and vertical
tolerance are depend ent not only on the car specifications but also the design and construction
of dation platforms and track specifications. Those requirements, including gap tolerances, are
provided at 49 CFRPart 37, Appendix A.

In those instances w here none of these requirements can be met, including those
allow ed by the exceptions, operatorswould be able to pursue alter native means of reducing
gapsunder the procedure for equivalent facilitation contained in DOT'srule (see 49 CFR 37.7).
Also, the Board recognizes that close tolerancesduring construction or manufacture cannot
ensure continued conformance to a given standard. Variations, such as those resulting from
normal wear or materia variationswould not be deemed violations of the guidelines.
How ever, only those variations within the limits of accepted industry practices or tolerances
are allowed. (See Subpart A at the beginning of this manual for further discussion of
dimensional tolerances.)) The Board recognizes the need for flexibility where feasibility and
cost significantly affect the ability to meet the standardsfor new carsand new stations. The
exoceptions below take into account circumstances that would make compliance with the gap
tolerances for new systems difficult, if not impossible, to meet.

Theintent of the above specificationsisto define an "accessible interface" which would
not necessitateadditional gap-dosing methods or devices. If the specifications cannot be
achieved, additional devices or equipment must be provided.

(2) Exception. New vehides operating in existing stations may have afloor height
within plus or minus1-1/2 inches of the platform height. At key stations, the horizontal gap
between at | east one accessible door of each such vehicleand theplatform shall beno
greater than 3 inches.

The ability to closely align new carswith existing station platformsislimited by therail-
to-platform height and the vertical distance betw een the track and the platform. Existing
stations are not required to be altered under the ADA , unlessthey are a"key" station. This
provision allows new cars serving existing stations, including key stations, a greater vertical
tolerance sincethevariability in existing platform height may makethe5/ 8 inch tol erance
infeasible.

Achieving a consistent horizontal gap along the cars of atrain is not feasible at gations
with curved platforms. Inview of this, thethreeinch horizontal gap requirement has been
limited only to key stationsw hich arerequired to be mad e accessible under the ADA, and does
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not apply to other existing stations. Further, only one door of anew car isrequired to meet the
three inch gap requirement since, in the case of curved stations, a uniform gap cannot be
achieved alongthe side of acar. A system could, as one transit operator has suggested,
designate one location where such tolerances are achieved along a portion of a curved station
platform. Also, new cars could be ordered with aslight sill protrusion to reduce the horizontal
gap in stations where awider gap currently exists.

(3) Exception. Where platform set-backsdo not allow the horizontal gap or vertical
alignment specified in paragraph (d)(1) or (2) of this section, car, platf orm or portablelifts
complying with §1192.95(b), or car or platform rampsor bridge plates, complying with
§1192.95(c), shall be provided.

Sncemany commuter rail linesshare track with freight lines, high platforms may not be
operationally feasible. Freight lines often require greater platform set-backs from thetrack.
Therefore, it is antidpated that most commuter systemsw ill provide access from low platforms
with car-borne, platform-mounted, or portable lifts. Other options indude bridging the gap
between carsand platformswith rampsor bridge platesor providing mini-high platforms.
Onecommuter rail operator has developed a car-borne bridge plate mounted in a car vestibule
compartment w hich can be easily and quickly deployed where need ed.

NOTE: The exception in section 1192.93(d)(3) is also intended to apply to retrofitted
vehicles addressed by section 1192.93(d)(4) (below). However, ascurrently written in the final
rule, thisis not apparent. A technical correction will be made to clarify that the alternatives
allowed in (d)(3) for lifts, ramps, or bridge plates w her e platform set-backs prohibit
coordination of the vehide with the platform as required in (d)(1) or (d)(2) would also apply to
retrofitted vehiclesoperating in new and key stationsaddressed by (d)(4).

(4) Exception. Retrofitted vehicles shal be coordinated with the platform in new and
key stationssuch that thehorizontal gap shall beno greater than 4inches and the height of
thevehiclefloor, under 50% passenger load, shall bew ithin plus or minus 2 inches of the
platform height.

This exception pertainsto existing cars that are made accessible to comply with the
"one-car-per-train” rule. Generally, existing cars cannot be coordinated with the platform to the
degree that new cars can. Even if feasible, retrofitting existing cars to meet the requirements for
new cars could be very expensive. Consequently, this exception allows a greater and more
easily achievablehorizontal gap and vertical tolerance. These cars need to be aligned with the
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platform at new stations or key stations sothat the horizontal gap does not exceed 4 inchesand
the vertical tolerance is less than 2 inches. While the Board does not consider such a gap to be
desirable, such carswill eventually be phased out as new cars are added to the system.

HORIZONTAL AND VERTICAL TOLERANCES
NEW STATION S KEY (EXISTING)
STATIONS
NEW CARS 3" horizontal gap 3" horizontal gap (1 door)
5/ 8" vertical tolerance 1-1/ 2" vertical tolerance*
RETROFITTED 4" horizontal gap 4" horizontal gap (1 door)
CARS 2" vertical tolerance 2" vertical tolerance

* Also appliesto new cars operating at existing stations, not only key stations. Where these
tolerances cannot be met, lifts, ramps, bridge plates, etc., may be used (see note under section
1192.93(d)(3) above).

(e) Signage. The International Symbol of Accessibility shall be displayed on the
exterior of all doors complying with this section unless all cars are accessible and are not
marked by theaccess symbol. (SeeFig. 6) Appropriate signage shall al so indicatew hich
accessibledoorsare adjacent to an accessiblerestroom, if applicable.

The accessible entrancesof new and retrofitted cars are
required to be designated as accessible by the International
Symbol of A ccessibility (access symbol) showninthe figure.
However, new carsacquired for acommuter rail system in
which all cars are accessbleand not designated by the
symbol do not have to be designated. Infully accessible
systems, consistency isimportant sothat if existing

La:

accessible cars are designated, new cars should be Fraportiane
. . . nEgraatinngl Symbel of Accesstality
designated aswell. Sill,the Board considersthe access
symbol to be, at times, subjed to over-use and thus (L\ El
recommends that transit operators remove symbols when =y
npday Condilmnk
all cars areaccessible. Sncecars areusually designated by Inkernaliorial SyFitol ot Aecessibhly

decals, which eventually wear and must be replaced,

operatorsmay optto simply not replace them.

Signagefor accessiblerestroomsisalsorequired.
Sncerestrooms are not necessarily
provided on all commuter rail cars, 9gnage must be placed at the entrance so that persons may
determine before boarding which car offersan accessible restroom. This signage should be
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located at the entrances d osed to such restrooms or those entrances one would be expected to
use to reach the restrooms. Currently, there isno standard symbol or sign for indicating that an
accessible restroom is provided at a certain location. The content of such signs are |eft to the
discretion of operators. Such signsmight include writteninformation, such as"Accessible
Restroom A vailable" and any appropriate or assistive symbols.

81192.95 Mobility aid accessibility.

(a)(1) General. All new commuter rail cars, other than level entry cars, covered by
thissubpart shall providealevel -change mechanism or boarding device (e.g., lift, ramp or
bridge plate) complyingwith either paragraph (b) or (c) of thissection; sufficient clearances
to permit awheel chair or mobility aid user toreach a seating location; and at | east tw o
wheel chair or mobility aid seating | ocationscomplying with paragraph (d) of thissection.

The requirement for boarding devicesappliesonly to commuter rail systems that do not
providelevel boarding. Thiswould also apply to the cars of new systems wherelevel boarding
is provided at some but not all stops. The dearances required for access to seating locations are
the same as those for doorways and passageways (section 1192.93) and for interior circulation
(section 1192.97).

(2) Exception. If portableor platform lifts, ramps or bridge pl ates meeting the
applicablerequirements of thissection are provided on station platf orms or other stops, or
mini-high platforms complying with §1192.93(d) are provided, at stations or stops required
to be accessible by 49 CFR Part 37,the car isnot required to be equipped with acar-borne
device. Where each new car iscompatible with a single pl atform-mounted access system or
device, additional systemsor devicesarenot required for each car provided that thesingle
device could be used to provide access to each new car if passengers using wheelchairs or
mobility aids could not be accommodated on asingle car.

New, non-level entry carsarenot required to be equipped with boarding devicesif such
devicesareprovided at station platformsor if mini-high platformsare provided. To meet this
exception, boarding devices or mini-high platforms would have to be provided at all stations
and stops required to be accessible. However, transit operators should consider which option
(boarding devices on cars or at stations) offers the most accessibility in determining what
meth od of accessto provide. Where platform-mounted devices are provided, new cars need
not be equipped with boarding devices as long as each new car is com patible with the boarding
deviceslocated on platforms.
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The Board received some comments from operators of light rail systemswho currently
use platform-mounted (wayside) lifts or mini-high platforms with which the operator aligns
one door of thevehicle. The entities suggested that more than one vehicle in atrain should not
berequired to be accessible so that asecond lift or mini-high platform would not be need ed.
The ADA, however, is explicit that, except for specific provisionsfor intercity rail cars, all new
vehicles must be accessible. Therefore, the final guidelinesrequire that every new vehide be
ableto beentered and used and accommodate at least two w heelchair or mobility aid users.
The current requirement does not require the provision of additional lifts or platforms at a
station if other vehicles of the train which are required to be accessibl e are compatiblewith, and
can beserved by, thesingle lift or platform if thetrain ispositioned properly.

In practical terms, the driver would align the door of the first car with thelift or mini-
high platform and allow all passengers using wheelchairs or mobility aids to board. If all the
waiting passengers who need the lift or platform can be accommodated on thefirg car, the
trainwould not need to moveto alow boarding of the second car. Transit agencies should
carefully assesstheinterior layout of their carsto ensurethat sufficient clear floor areais
provided to accommodate all the anticipated wheelchair and mobility aid users for a trip. If a
larger number of such passengers presented themselves at a stop, and a second car were not
full, it would be discriminatory under the DOT rule not to reposition the train to allow those
passengersto board the second car. This potential situation is one of the reasons why the Board
strongly urges planners and designers to provide level boarding from full length high
platformswherever possible.

(b) Car Lift. - (1) Design load. The design load of the lift 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 safety factor of at | east si x, based

on the ultimate strength of the material. Nonworking parts, such as platform, frame, and
attachment hardware which would not be expected towear, shal have a safety factor of at
least three, based on the ultimate strength of the material.

The specified design load is consistent with the definition of a“"common wheelchair or
mobility aid" which w eighs 600 pounds or lesswhen occupied. However, the design load does
not represent the maximum load the lift is capable of supporting. The safety factors for the
support components mean the lift cables, pulleysand shaft will support 3600 pounds and the
platform, frameand attachment hardware must support 1800 pounds.

Previous FTA-sponsored guidelines for lifts and som e State codes specify a detailed test
and certification procedure to help ensure reliability, maintainability and durability. The Board
does not view these issues as directly related to accessibiledesign but rather as operational
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considerations. The DOT rule requires accessibility equipment to be maintained and those
factorswhich could affect maintainability should generally beincluded in bid specifications.
Furthermore, the National Highway Traffic Safety Administration (NHTSA) may issue a
regulation on several safety asp ects of accessibility equip ment on busesw hich may include
some specific testing requirements, and w hich may be applicable torail car lifts. 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. The controls shall be interlocked with the car brakes,

propulsion sy stem, or door, or shall provide other appropriate mechanisms or systems, to
ensure that the car cannot be moved when thelift is not stowed and so the lift cannot be
deployed unlessthe interlock s or systems are engaged. The lift shall deploy to al platform
levels normally encountered in the operating environment. Where provided, each control for
deploying, lowering, raising, and stowingthelift and loweringtheroll-off barrier shall be
of amomentary contact typerequiring continuous manual pressureby the operator and shall
not allow improper lift sequencing when thelift platform is occupied. The control sshall
allow reversal of thelift operation sequence, such as raising or lowering aplatform thatis
part way dow n, without allowing an occupied platform tofold or retract into the stow ed
position.

Many types of vehicles are specified with door interlocks which prevent vehicle
movement when the door is open. Sincethe door must be opento operatethelift, this
provision would be satisfied. If an auxiliary door isprovided exclusively for alift or ramp, that
door would also need to be interlocked. Alternatively, thelift or ramp itself could be provided
with its own interlock system. In some cases, meeting this requirement may involve other
solutions, especially for rail cars where door interlocks are not normally provided or where a
portable lift may have no direct connection to the car. The "appropriate mechanisms or
systems" might include some relatively simple electrical interlocks. How ever, a system or
mechanism, such as a flashing light or buzzer, which only provides awarning to the driver can
be inadv ertently overlooked. Such a system does not meet the intent of this provision,
although a combination of devices and operating procedures might be approved as equivalent
fadlitation. The key operational criterion isthat the car cannot be moved whilethe lift or ramp
isin use. Furthermore, the lift must be designed to deploy to all levels expected to be
encountered in theoperating environment.

Finaly, if thelift iselectrically operated, the controls must be of the momentary contact
type, requiring continuous pressure to activate and must be interlocked to preclude the
possibility of folding or stowing thelift when the platform is occupied (except as provided
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below). Somelifts aurrently in service can be folded or stowed simply because the operator
pressesthew rong button at thewrongtime. Thisregulatory provision isintended to preclude
this possibility. Some lifts accomplish thisfunction by incorporating apressure sensitive
switch in the platform to sensewhenitisoccupied. Othersincorporate aslip-clutch
mechanism on the folding motor such that it isnot capable of folding anything heavier than an
empty platform. Photocells or proximity switches might also be employed to detect the
presence of a person on thelift platform. Someliftsa so employ pressure switchesat pinch
pointsto stop thelift operationif apassenger'sfootiscaught betw een opposing members.
Whatever system isused, it should be designed so that, if the pressure switch, photocell or
proximity switch isnot operating, thelift will not operate.

The lift must be capable of reversal, but without folding or stowing. For example, if the
platform is raised to the car floor but the inner barrier fails to retrad to allow the user to board,
then the controls must allow thelift to bereturned to platform level for deboarding. Inthis
case, the fold or stow function must still be precluded until the platform is empty.

(ii) Exception. Where physical or saf ety constraintsprevent thedeployment at some
stopsof alift having itslong dimension perpendicul ar to the car axis, the transportation
entity may specify alift which is desighed to deploy with itslong dimension parallel tothe
car axis and which pivotsinto or out of the car while occupied (i.e, "rotary lift"). The
requirements of paragraph (b)(2)(i) of this secion prohibiting thelift from being stowed
while occupied shal not applyto alift design of thistypeif the stowed position iswithin
the passenger compartment and thelift isintended to be stowed while ocaupied.

This provision simply permits the use of acertain type of lift which would be precluded
by the previous requirement that the lift cannot be stowed w hen occupied. The particular type
of device, arotary lift,intended to be covered by this exception is one in which the platform
rotates into the car and thisisthe stow ed position. In this case, the lift isintended to be stow ed
while occupied, which would otherw ise be prohibited by strict application of the previous
paragraph. It should be noted, how ever, that another ty pe of rotary liftin w hich the platform is
intended to beraised to a vertical position for stowage, isnot covered by thisexception. Such a
design is not preduded, sincethe rotation of the platform whileocaupied is not prohibited, but
the actual raising of the platform into the vertical stowed position must still be prevented when
the platform is occupied.
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(iii) Exception. The brake or propulsion system interlock requirement does not apply
toaplatform mounted or portable lift provided that a mechanical, el ectrical or other system
operatesto ensurethat carsdo not movewhen the liftis in use.

This exception for platform-mounted or portable lifts allow sthe use of a"mechanical,
electrical, or other system” in lieu of an interlock system, to ensure that the car does not move
while thelift isin use. Under this exception, devices may be installed that do not function as an
interlock but, at aminimum, asawarning that alift isin use or that adoor is open. Some
mechanical or electrical device must be provided in additionto any operational methodsin
order tolimit the possibility of human error. This provision iswritten asa performance
requirement so that transit operators and manufacturers have as much flexibility as possiblein
providing such asystem. Ifthisrequirement cannot be met, operators can develop and prop ose
alternative method s und er the procedures for equivalent facilitation.

(3) Emergency operation. Thelift shal incorporate an emergency method of
deploying, loweringto ground or platform level with alift occupant, and raising and
stowingtheempty lift if the power tothelift fails. No emergency method, manual or

otherwise, shall be capabl e of being operated in a manner that coul d be hazardous to the lift
occupant or to the operator when operated accordi ng to manufacturer'sinstructions, and
shall not permit the platform to be stowed or folded when occupied, unlesstheliftisa
rotary lift intended to be stowed while occupied.

Thisprovisionisintended to allow personsw ho need the lift to deboard if the lift power
fails. Typically,thisoperationis performed by ahand operated crank or pump, although some
devices incorporate a back-up pow er system. The emergency system isonly intended to allow
thelift to be deployed and lowered to platform level with an occupant, not to allow the
passenger to board. Whatever method is used for emergency operation, it must continue to
oper ate safely, when operated according to manufacturer'sinstructions. The emergency system
must not permit the lift to be stowed or folded when occupied. This could be accomplished
with apressure 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
thisprovisionisto provide two separate pump control systems, onefor raising and lowering
and onefor stowing, which requireahand lever to be removed from one valve and placed in
anot her to allow operation. This could be especially effective if the stow age control access
point were physically blocked by alift occupant.
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(4) Power or equipment failure. Platforms stowed in a vertical position, and
deployed platforms when occupied, shall have provisionsto prevent their deploying,
falling, or folding any faster than 12 inches/second or their dropping of an occupant in the

event of asingle failureof any load carrying component.

This provision requires some sort of "braking" or "damping" mechanism, similar to
thoseprovided on elevators, to prevent "freefall" of an occupied platform inthe event of a
pow er failure or single failure of any load carrying component. The fall rate also appliesto the
deployment cyclein order to protect persons waiting close to the car for thelift to deploy w hen
the power fails Thisisnot a"planned" event which can be anticipated and the slow rate might
provideenough timeto moveout of the way. This provision appliesonly to those lifts which
are stowed in avertical position, generally the so-called "active" lifts, which could unfold when
someone is waiting outside the car. Most such liftswith apowered deploy cyde simply stop
when the power fails. Preventing rapid deployment in the event of a single failure of aload
carrying component, such as a chain or cable breakage, will likely require more ingenuity.

(5) Platform barriers. Thelift platform shall be equipped with barriersto prevent any
of the wheel sof aw heel chair or mobility aid from rolling off the lift duringitsoperation. A
movable barrier or inherent design feature shall prevent a wheelchair or mobility aid from

rolling off the edgeclosest to the car until thelift isin itsfully raised position. Each side of
thelift platform which,in its raised position, extends beyond the car shall have abarrier a
minimum 1-1/2inches high. Such barriers shall notinterfere with maneuvering into or out
of the car. Theloading-edge barrier (outer barrier) which functionsas aloading ramp w hen
theliftisat ground or station platform level, shall be sufficdent when raised or dosed, or a
supplementary system shall be provided, to prevent a power wheel chair or mobility aid
from riding over or def eating it. The outer barrier of thelift shall automatically riseor close,
or asupplementary system shall automatically engage, and remain raised, closed, or engaged
atall timesthatthelift platform is more than 3inches above the station platform and the lift
is occupied. Alternatively, abarrier or system may be raised, lowered, opened, closed,
engaged or disengaged by thelift operator provided an interlock or inherent design feature
prevents thelift from rising unlessthe barrier israised or d osed or the supplementary
system is engaged.

Thefirst part of thisprovision coversthebarrier (often called a"roll stop") which is
intended to preventthelift user from rolling or stepping off the platform edge closest to the car.
Some liftshave aflap which riseswhen the lift isdeployed and |lowers when the platform
reaches the car floor level. Other designs depend on the structure of the car itself or a"dose-out
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panel" to prevent falling off the inner edge. Thisfeatureis particularly important in some
applications where a persons' toes can be trapped betw een the rising lift platform and the
underside 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).

In addition, sde barriersmust be provided along those portions of the platform that
remain outside the car when the lift is in the raised position. The portion which isinside the car
envelope does not need side barriers since they could restrict the ability of awheelchair or
mobility aid user in turning into the aisle. In addition, a specific prohibition makes it clear that
the side barriers cannot interfere with maneuvering. Care must be taken in this design because
thereis often agap betw een the side of thelift platform and the car floor when theliftisfully
raised. For buslifts, several lift manufacturers and transit operators have indicated that they
use various "close-out" gaskets and devices to eliminate or red uce such gaps so that the w heel
of awheelchair or mobility aid will not betrapped when it turnsinto the aisle. The height
requirement for side bar riers has been chosen to accommodate some rims on the cambered
wheels of sport wheel chairswhich may need space to clear the barriers. Higher barriers might
interfere with such chairsunless the platform is wider.

Previous FT A-sponsored guidelines for liftsspecified a safety test for the loading edge
(outer) barrier. The Board hasnot required such atest intheseguidelinesbecause NHTSA is
planning toissue safety standardsfor busliftswhich may be suitable for application here. The
Board feelsthat NHTSA isthe appropriate agency to d efine safety tests. Inthe meantime, this
provision includes only a performance requirement. The detailed forcetest in the original
proposal could have been interpreted as meaning that a 3-inch high barrier was suffident to
prevent a pow er wheelchair from rolling off a platform. Thisisnot the case, since some
common power w heelchairscan easily ride over a 3-inch barrier, even if it isfirmly locked in its
raised position. A barrier with aheight greater than 3 inches may be adequ ate, depending on
theangle of the barrier and itsrigidity, but aspecific test has not been performed to determine
what the appropriate height should be. Further, the proposed test seemed to ignor e other
potential solutions such as areported Canadian standard which would address the issue of
preventing the occup ant of aw heelchair 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 platform or ground, or there
must be an interlock which preventsthe lift from rising more than three inches off the platform
or ground unlessthe barrier or supplementary system isengaged. Thus, the barrier or system
could beengaged manually, provided thelift could not riseunless it were properly engaged .
Systems could, for exampl e, empl oy an electrical switch which interruptspower tothelift
unlessthe barrier is engaged or might use a mechanical slip-clutch or gear and sprocket
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arrangement which isengaged only when thebarrier is raised or the supplemental system is
engaged.

(6) Platform surface. Thelift platform surface shall be free of any protrusions over

1/4inch high and shall be dlip resistant. The lift pl atform shall have a minimum clear width
of 28-1/2inchesat the platform, aminimum clear width of 30 inchesmeasured from 2 inches
abovethe lift platform surfaceto 30 inches abovethe surface, and aminimum clear length of
48 inches measured from 2 inches above the surface of the platf orm to 30 inchesabove the
surface. (SeeFig. 1)

The requirement for the 1/ 4 inch maximum protrusion is consistent with common
accessibility standardsand isintended toreducetripping hazardsfor stand ees.

Therequirement for slip resistance is a general performance requirement. As discussed
under floor surfaces, there are difficulties in defining an appropriate test procedure for
determining the level of slip resistance or the static coefficient of friction. However, astatic
coefficient of fricion of 0.6isrecommended for platform surfaces.

The specified platform surface dimensions are consistent with the definition of
"ocommon wheelchairs and mobility aids" in requiring a 30inch width and 48 inch length
measured 2 inches above the platform. The reason for the length measurement to be taken 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. While a minimum length at the platform surface is not
specified (unlike the width requirement) obviously the platform surface cannot be less than the
wheelbase of the mobility aid. The Board acknow ledges that some power w heelchairs 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
requirements of this section are desirable to accommodate a larger proportion of the potential
population. Such lifts are, in fact, commercialy available.
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The width measurement acknowledges that the door structure of somerail cars may not
permit a 30 inch wide platform unless the door or vehicleframe were modified. The width isto
be measured 2 inches above the platform to allow a narrower platform at the bottom only, thus
permitting wider liftsto beincorporated without modifying thedoor frame. Also, thelift
handrails are often attached to the platform at the bottom and the structural material takesup
some portion of the usable surface. To have a platform with a clear width of 30 inches at the
surface would require a lift with amuch wider overall width. Measuring the width above the
handrail anchor points allows alift which does not affect door structure but still allows a clear
30inches between handrails. The dear space is measured to a height of 30 inches to clear the
armrests of most wheelchairs and mobility aids. The dear space required is shown as the
shaded portion of Figure 1. In effed,

a box of the indicated dimensions
must be acoommodated on the
platform.

The barriersmust not intrude
into this areawhen raised. Thus, the
inner roll stop and outer barriers
must be vertical or, preferably slant

nacurd ok Jis @0 mn| |

outward, to providetheclear area. ADAVE MY SLATIcH]

Under no circumstances may the

barriers slant inward into the s i

required clear space. esichal o FobRy Ad Envone

(7) Platform gaps. Any openingsbetween thelift platform surface and theraised
barriersshall not exceed 5/8 inch wide. When the lift is at car floor height with theinner
barrier down (if applicable) or retracted, gapsbetween theforward lift platform edgeand car
floor shall not exceed 1/2inch horizontally and 58inch vertically. Platforms on semi-
automatic lifts may have a hand hold not exceeding 1-1/2 inches by 4-1/2 inches located
between the edge barriers.

Thissectionis intended to prevent the front caster of aw heelchair from turning
sidew ays and dropping through the gap betw een theraised barrier and the platform. It applies
only to the gap between the platform and the raised barrier and does not preclude the use of
expanded metal platforms. A handhold holeispermitted in the platform for liftswhich are
manually deployed.
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(8) Platform entrance ramp. The entrance ramp, or loading-edge barrier used as a
ramp, shall not exceed a slope of 1:8, when measured on level ground, for a maximum rise of
3inches, and thetransition from station platform to ramp may bevertical without edge
treatment up to 1/4 inch. Thresholds between 1/4 inch and Y/2inch high shall be beveled
with aslopeno greater than 1:2.

Thisrequired slope is based on common accessibility standards which allow steeper
slopesfor short distanceswhere a slope of 1:12 cannot be provided dueto existing constraints.
A slope of 1:8is permitted for amaximum rise of 3inches. If theriseis greater, the slope must
be less. In general, the leading edge of the ramp must be tapered. A maximum vertical edge of
1/ 4 inch ispermitted but, if thelipis 1/ 4 inch to 1/ 2 inch, the edge must be beveled to a slope
of :2 In no case may the lip be greater than 1/ 2 inch high.

(9) Platform deflection. Thelift platform (notincluding the entrance ramp) shall not
deflect morethan 3 degrees (exclusive of vehicle roll) in any direction between itsunloaded
position and itsposition when loaded with 600 poundsapplied through a26inch by 26 inch
test pallet atthe centroid of thelift platform.

Thisprovision hasbeen clarified sothat the platform deflection isexclusive of car roll.
In practice, however, the Board expectsthat the deflection would not be measured on the car
but would be measured by the manufacturer on a"test rig" in the factory. The manufacturer
would then certify the lift as meeting the standard. The sameis also anticipated for other
measu res, such as acceleration and barrier resistance.

Since the car will normally tilt when the lift isloaded, due to the weight of the
wheelchair or mobility aid and the user, there will be a slope away from the car toward the
barrier. The reason for limiting the deflection of the lift platform isto minimize the
contribution to this slope by the platform itself. The deflection load is based on the term
"common w heelchair or mobility aid" which is defined as weighing as much as 600 pounds
when occupied. Permitting alarger angle would allow the platform to slope more with a heavy
wheelchair. Thissituation is potentially the most dangerous and the most likely to result in a
wheelchair or mobility aid overriding or defeating the outer barrier.

(10) Platform movement. No part of the platform shall move at 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
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deployment or stow age cycles of lifts that are manually deployed or stowed. The maximum
platform horizontal and vertical acceleration when occupied shall be 0.3g.

The specified maximum sp eeds ar e provided not only for the safety of persons,
including standees, occupying the lift, but also of any personswaiting near thelift. The
deployment and stow age rate, although allowed agreater speed, may also affect passenger
safety. A potential user waiting outsidetherail car might not be ableto get out of the way of a
rapidly deploying lift. Smilarly,some lifts which fold up into the passenger compartment,
particularly active lifts, could pose a hazard to a person inside the rail car near the liftif the
platform stowed too quickly. Accordingly, thefinal rule specifiesa6inch per second speed
only for the raisng and lowering of an ocaupied lift and a 12 inch per second speed for the
deploy and stow portion of the cycle.

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 easily affected by other
variablesnot directly related to the rate of change of acceleration of thelift platform itself.
Also, there is no research w hich identifies acceptable rates for persons with disabilities.

(11) Boarding direction. Thelift shall permit both inboard and outboard fadng of
wheelchairs and mobility aids.

While some operators advise wheelchair or mobility aid usersto back onto thelift, itis
difficult for some people to do so. Therefore, the lift must permit persons to board and alight
facing either in toward the car or out tow ard the platform or boarding area. This requirement
should be considered in conjunction with the barrier or supplemental system designed to retain
the w heelchair or mobility aid on the platform. For example, some barriers hav e been designed
to rise under the curve of the rear wheel or under the front footrests of awheelchair. Some
designs may be usable only if the occupant is facing a particular direction. Thisis not
permitted. Similarly, at least one supplementary lift restraint system used in Canadainvolves a
belt connected betw een handrails. In some configurations, the belt isintend ed to be fastened
around the front of the w heelchair w hen the w heelchair isfacing outward. Sncethelift must
accommodate both inward and outward facing wheelchairsand mobility aids, the belt would
need to be long enough to go around the back of the wheelchair or mobility aid if the person
were fadng inward.
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(12) Use by standees. Lifts shall accommodate personsusing walkers, crutches, canes
or bracesor who otherwise have difficulty using steps. The lift may be marked toindicatea
preferred standing position.

The DOT rulerequires that operators accommodate standees on lifts which meet the
design requirements of Part 38. Some current liftsalready meet these standard s with respect to
stand ees, providing handrails which movein tandem with thelift, and several transit systems
have accommodated stand ees on lifts for several yearswith no reported problems. See 49 CFR
37.165(9g).

(13) Handrails. Platformson lifts shall be equipped with handrail s, on two si des,
which move in tandem with thelift which shall be graspableand provide support to
standees throughout the entirelift operation. Handrails shall have a usable component at
least 8 inches long with thelowest portion a minimum 30 inches abovethe platf orm and the
highest portion a maximum 38inches above the platform. The handrail sshall be capabl e of
withstanding aforce of 100 pound s con centrated 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. Handrails
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
maneuverability when entering or leaving the car.

Considerable research hasbeen conducted in the past on the height of ahandrail which
can be used by personswith disabilities. Until recently, the accepted height has been a
minimum 30inches and a maximum 34 inches above the platform. More recent research on
handrail height has suggested that aheight from 34 inches to 38 inchesis better and these
dimensions hav e been accepted by the mod el building codes and incorporated inthe Board's
final guidelines for buildings and facilities. How ever, because of design constraints imposed
by avehicle, the Board is not inclined to impose these new dimensions on handrails for
vehicles.

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 stairs or ramps. The handrails on alift areintended only to provide stability as opposed
tomajor support. Lift handrailsmeeting the 100 pound forcerequirement have been in service
for many years with no known problem. Moreover, handrails mounted on walls, aresubjed to
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torquesw hich arevery different from those on lift handrails attached only tothe platform. To
withstand equivalent forcesw ould require substantial reinforcement of thelift handrail
attachment points, with corresponding increases in weight, and a potential decreasein the
platform width. In the absence of information that the 100 pound force requirement is
inadequate, it hasnot been changed. Inregard to handrail shape or configuration, the Boardis
not aw are of any problemswith either curved or vertical handrails, provided they movein
tand em with the platform.

Asfor handrail diameter, therequirementsin thissecion areconsistent with the Board
sponsored hand anthropometrics research project which tested gripping by persons with
varioushand disabilitiesand confirmed the appropriateness of the specified dimensions. A 1-
inch diameter handrail would not be usable. Most car handrailsare made of pipe. Pipesizeis
typically specified by inside diameter so that a1-1/ 2 inch pipe handrail actually has alarger
outside diameter, sometimes up to 1.9 inches. Such handrails have not posed any known
problem. 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 beable to use the
lift. The presence of two handrailsisalso aitical 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 sides.
Accordingly, this section specifies handrails on "two sides" rather than "both sides" of the
platform.

(c) Car ramp orbridge plate. - (1) Design load. Ramps or bridge plates 30inches or
longer shall support aload of 600 pounds, placed at the centroid of theramp or bridge pl ate
distributed over an area of 26 inches by 26 inches, with a safety factor of at |east 3 based on
the ultimate strength of the material. Rampsor bridge platesshorter than 30 inchesshall
support aload of 300pounds.

Sinceramps and bridge platesare permitted in some cases instead of lifts, it is essential
that they be designed to accommod ate the same range of common w heelchairsand mobility
aids. Consequently, the design load specified for liftsisalso required for ramps or bridge
plates 30inches or longer. Ramps or bridge plates under 30 inches must hav e a design load of
300 pounds. Quch rampsor bridge plates are approximately the length of the specified test
pallet and placement of aloaded pallet on the ramp would not test the srength of the ramp but
would instead merely rest on the car and 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 areon the ramp, the rear wheels are still on the boarding area, and
when the rear wheelsmoveonto the ramp, thefront wheelswill be insidethecar. The
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provision does not specify atest pallet for making this measurement, but manufacturers should
use amethod 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
ensure that it will support acommon wheelchair or mobility aid user without significant
deflection.

(2) Ramp surface. Theramp orbridge plate surface shall be continuous and slip
resistant, shall not have protrusions from the surface greater than 1/4 inch high, shdl have a
clear width of 30inches and shall accommodate both four-wheel and three-w heel mobility
aids.

The term "continuous surface" means a single, uninterrupted surfacefrom edge to edge
as opposed to aplatform with agap inthe middle that may incorporate steps. It isalso
intended to preclude the use of two separ ate ram ps placed some distance apart. Those
configurations can accommod ate four w heeled devices but cannot accomm odate three wh eeled
scooters. Ramps having two parts are permitted, provided they are designed to be deployed
together to provide auniform, uninterrupted surface. Theterm isnotintended to preclude
expanded metal ramps which are often much lighter than solid platforms of 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. The restriction on 1/ 4 inch high protrusionsis taken
from common accessibility stand ards for accessiblesurfaces.

A minimum value or coefficient of friction for slip resistance is not specified due to
practical difficultiesin measuring such avalue. However, the Board has conducted research on
dlip resistance and recommends a static coefficient of friction of 0.8 for ramp surfaces.

(3) Ramp threshold. Thetransition from station platform to the ramp or bridge plate
and thetransition from car floor totheramp or bridge plate may bevertical without edge
treatment up to 1/4 inch. Changesin level between 1/4 inch and 1/2inch shall be beveled
with aslopenogreater than 1:2.

Thisprovision isdrawn from common accessibility requirementsfor accessible paths.
The ends of the ramp, both where it meetsthe platform, and the transition to the car floor, must
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be tapered to 1/ 4 inch vertical lip or up to 1/ 2 inch, beveled to a slope of 1:2 In no case may
thelip exceed 1/ 2inch.

(4) Ramp barriers. Each side of theramp or bridge pl ate shall have barriersat least 2

inches high to prevent mobility aid wheels from slipping off.

The height requirement for side barrierson rampsis derived from common access bility
requirements for ramps. The height differs from that for lift platform side barriers because
wheelchairs and mobility aids move along theramp during boarding and alightingand thereis
substantially more opportunity for wheelstorideover barrierson ramps than barrierson lift
platforms.

Although short ramps or bridge plates that are placed betw een door posts limit the
likelihood of aw heelchair or mobility aid rolling off, the Board believes thereis still sufficient
danger in many situationsto require edge barriers.

(5) Slope. Ramps or bridge plates shall have the least slope practicable. I f the height
of the vehicle floor, under 50% passenger load, from which theramp is deployed is 3inches
or lessabove the station platf orm a maximum slope of 1:4 ispermitted; if the hei ght of the
vehide floor, under 50% passenger load, from which theramp isdeployed is6inches or less,
but morethan 3inches, abovethe station platform a maximum slope of 1:6 ispermitted; if
the height of thevehiclefloor, under 50% passenger load, from w hich theramp is deployed
is9inchesor less, but morethan 6 inches, above the station platform a maximum slope of 1.8
is permitted; if the height of thevehiclefloor, under 50% passenger load, from which the
ramp isdeployed isgreater than 9 inches above the station platform a slope of 1:12shall be
achieved. Folding or telescoping rampsare permitted provided they meet all structural
requirements of this section.

Previous tests of ramps on buses have shown that a slope of 1:6 is generally the
maximum slope which could be negotiated but that short ramps of 1:4slope could be used by
some persons under some circumstances. The Board recognizes that there are practical
difficultiesin meeting common accessibility standards in vehicles which are constrained by
other factors, such as maximumw idth. In view of these factors, this section requiresthat, in
general, the least slope practicable be obtained. A slope of 1:4is permitted if the vertical floor
height is3 inches or less abovethe station platform. This would require a ramp ap proximately 1
foot long and w ould be short enough to be negotiable by many people. If the floor height d oes
not exceed 6 inches abovethe platform, aslopeof 1:6 would be permitted. A slopeof 1:8 would
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bepermitted if thefloor height does not exceed 9 inches above the platform. A sopeof 1:12
would be required for greater rises.

Height of Vehide Floor Maximum Ramp Slope
Above Platform
3in. or less 14
61in. or lessbut morethan 3in. 1.6
9in. orlessbut morethan6in. 1.8
morethan 9in. 1:12

(6) Attachment. - (i) Requirement. When in use for boarding or alighting, the ramp or
bridge plateshall be attached tothevehicle, or otherwise prevented from moving such that
itisnot subject to displacement when loading or unloading aheavy power mobility aid and
that any gaps between vehicleand ramp or bridgeplate, and station platform and ramp or
bridge plate, shal not exceed 58inch.

The 5/ 8inch gap specified isbased on thewidth of aw heelchair front caster.

(ii) Exception. Rampsor bridge plates which are attached to, and deployed from,
station platformsarepermitted in lieu of car devices provided they meet the displacement
requirements of paragraph (c)(6)(i) of this section.

With respect to portable ramps, the ADA legislative history specifically mentions
portablerampsasa viable option for somevehicles. The principal complaint about portable
ram ps has usually been the possibility of slipping which the Board believesis ad equately
addressed by the requirement that the ramp be firmly attached to therail car or platform when
in use for boarding and alighting. Several commercially available portable ramps have brackets
which are attached to the car and w hich permit quick connect and disconnect. Others have a
hole-and-pin arrangement w hich allows for firm attachment whilein use. The definition of
"firmly attached" in this case means that the ramp does not move enough to allow a gap
between car and ramp greater than 5/ 8 inch under any conditions, not necessarily that the
ramp berigidly attached.

39



(7) Stowage. A compartment, securement system, or other appropriate method shall
be provided to ensurethat stowed ramps or bridge plates, including portablerampsor
bridge plates stowed in the passenger area, do notimpinge on apassenger's wheelchair or
mobility aid or pose any hazard to passengersin the event of a sudden stop.

This section of the guidelines addresses the provision of a $owage compartm ent,
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 issimply set inside the passenger
compartment, sometimes leaning against the passenger's mobility aid, where it could cause
injury in asudden stop. Some ramps automatically stow in a pocket under the floor or are
folded back over the step cover plate.

(8) Handrails. If provided, handrails shall allow personswith disabilities to grasp
them from outside the car while starting to board, and to continue to use them throughout
the boarding process, and shall have the top between 30inches and 38 inchesabovetheramp
surface. The handrail sshall be capable of withstanding aforce of 100 poundsconcentrated at
any point on thehandrail without permanent def ormation of therail or itssupporting
structure. The handrail shall have a cross-sectional diameter between 1-1/4 inchesand 1-1/2
inches or shall provide an equiva ent grasping surface, and have eased edges with corner
radii of not lessthan /8inch.Handrails shall not interfere with wheelchair or mobility aid
man euverability when entering or leaving the car.

These handrail specifications are similar to those required on lifts (seeprevious
discussion).

The Board generally recognizes that "short" ramps and bridge plates do not need
handrails while "long” ones may. Unfortunately, there is no general agreement on the
definition of "short" or "long." Since most rampsand bridge platesw ill probably be "short" in
some sense, the Board has not made the provision of handrails on ramps or bridge plates
mand atory. The Board will further review this issue when the guidelines arerevised and
updated.

(d) Mobility aid seating location. Spaces for persons who wish to remain in their

wheelchairs or mobility aids shall have a minimum dear floor space 48inches by 30 inches.
Such spacesshall adjoin, and may overlap, an accessi bl e path. Not morethan 6inchesof the
required clear floor space may be accommodated for footrests under another seat provided

thereisaminimum of 9inches from thefloor tothe lowest part of the seat overhanging the
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space. Seating spacesmay havefold-down or removabl e seatsto accommodate oth er
passengerswhen awheel chair or mobility aid user isnot occupying thearea, provided the
seats, when folded up, do not obstruct the clear floor spacerequired. (See Fig. 2).

The clear floor area is consistent with the definition of a common w heelchair or mobility
aid. Serviceanimals should be able to beaccommodated in an areaadjacent to the space
specified, not necessarily within it. Noticethat theareamay overlap an adjacent access aisle.
How ever, there isno requirement that the access aisleremain clear and unobstructed by
another wheelchair or mobility aid. The Board strongly recommend s against interior designs
which create "first-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 notintended to beconstrued aspertainingonly to seats. That is, a
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

wheelchair or
mobility aid spaces

cannot overlap.

Fold-dow n seats may be placed in the areaprovided they do not red uce therequired
areaw hen folded. Quick-release seats could also be placed in the areaif they can be removed
without affecting the provision of service. For example, if the seat can be quickly and easily
removed by the conductor, it could beused. Seatswhich are bolted down would not generally
provide equivalent service if the time needed to remove seats caused a delay in the provision of
service which was greater than that allowed for others. On the other hand, if all tripsrequired
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advance notice so that thetime needed to removethe seatsdid not affect responsetime, bolt-in
seats would not be precluded.

§1192.97 Interior circulation, handrails and stanchions.

(&) Whereprovided, handrails or stanchions within the passenger compartment shall
be placed to permit sufficient turning and maneuvering space for wheelchairsand other
mobility aids toreach a seating location, complyingwith 81192.95(d), from an accessi ble
entrance. The diameter or width of thegripping surface of interior handrail sand stanchions
shall be 1-1/4inchesto 1-1/2 inchesor shall provide an equivalent gripping surface.
Handrailsshall beplaced to provideaminimum 1-1/2 inches knuckle clearance from the
nearest adjacent surface.

This provision does not require handrails or stanchions but stipulates that where they
are provided, they must not obstruct the accessible route connecting accessibleentrances to
accessible seating locations. Handrails or stanchions cannot encroach upon the 32 inches of
clear width for accessbleroutes or the 42 inches of clear width necessary for right-angle turns
at vestibule doorw ays.

Most car handrailsare made of pipe. In thebuilding industry, pipesizetypically
specifiesinside diameter so that a 1-1/ 2 inch pipe handrail actually hasalarger outside
diameter, sometimes up to 2 inches. Such handrails have not posed any known problem. Thus,
the 1-1/ 2 inch diam eter requirement can result in a handrail of approximately 2 inches under
current building industry practices.

(b) Where provided, handrails or stanchions shall be sufficient to permit safe
boarding, on-board crculation, seating and standing assistance, and aighting by persons
with disabilities.

This provision is ageneral performance requirement in order to allow as many options
as possible in the design of accessiblerail cars.

(c) At entrances equi pped with steps, handrailsor stanchionsshall beprovided inthe
entrance to the car in aconfiguration which alows passengersto grasp such assists from
outside the car while starting to board, and to continue usi ng such assi sts throughout the
boarding process, to the extent permitted by 49 CFR Part 231.
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Stepped entrancesare required to be equipped with handrailsand stanchions that can
bereached by the passenger from the outsid e before actually steppingintothe car. Such
handrails and stanchions must be placed so that passengers can use them at all stages of the
boarding process The diameter and spacing specifications of paragraph (a) do not apply to
such handrails since they may conflict with regulations issued by the Federal Railroad
Administration. However, it is recommended that where possible, entrance handrails be
provided according to those sp ecifications.

81192.99 Floors, steps and thresholds.

(@) Hoor surfaces on aisles, step treads, places for standees, and areas where
wheel chair and mobility aid usersareto beaccommodated shall be slip-resistant.

A specific measure, or static coefficient of friction, has not been specified for slip-
resistance. Slip resistance isbased on thefrictional force necessary to keep ashoeheel or crutch
tip from dlipping on awalking surfaceunder conditions likely to be found on the surface.
While the dynamic coeffident of friction during w alking varies in acomplex and non-uniform
way, the static coefficient of friction, which can be measured in several ways, provides aclose
approximation of the slip resistance of asurface. Contrary to popular belief, someslippageis
necessary for walking, especially for personswith restricted gaits. A truly "non-dlip" surface
could not be negotiated.

The Occupational Safety and Health Administration recommends that w alking surfaces
hav e a static coefficient of friction 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
diffiault to measure. Nevertheless, many common materials suitable for flooring are now
labeled with information on the static coeffident of friction. While it may not be possible to
compareone product directly with another, or to guarantee aconstant measure, transit
operators or car designers and manufacturers are encouraged to specify materials with
appropriate values. Asmore productsincludeinformation on slip resistance, improved
uniformity in measurement and specification islikely to develop. The Board has published a
brochure, "Sip Resistant Surfaces," available at no cost, which provides additional information
and advisory guidelines on slip resistant surfaces.

A variety of common materialsused on transit vehicle floor s can provid e adequate slip
resistance. Common rubberized matting may be slip resistant depending on the orientation of
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the grooves. Carpet ismore variabledepending on pile and weave and should probably be
tested beforeit is specified.

(b) All thresholdsand step edges shall haveaband of color(s) running thefull width
of the step or threshold which contrasts from the step tread and riser or adjacent floor, either
light-on-dark or dark-on-light.

The band of contrasting color required by this provision must span the full length of the
threshold and steps along the nosing. However, aminimum width for the band itself is not
specified. The Board recommends a minimum of three inches, although the actual size is left to
the discretion of operators. Although aminimum level of contrast for this band is not specified,
itisrecommended that the following formula be used in determining the contrast level:

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.

Note that in ary applicationboth white and black are rever absol ute;
thus, B, never equals 100 and B, is always greater than 0.

§1192.101 Lighting.

(@) Any stepwell or doorway with alift, ramp or bridge plate shall have, when the
door isopen, at | east 2 footcandles of illumination measured on the step tread, ramp, bridge
plate, or lift platform.

Thisrequirement is based on exiging FTA requirements for other transit modes and
pertainsonly totheinterior lighting provided at entrancesequipped with boarding devices.
The measurement pertainsto all step tread s of the entrance or thelift platform at floor level.
While amaximum lighting level is not specified, high levels may increase the time necessary
for the vision of exiting passengers to adjust to a darker, nighttime environment.

(b) The doorways of carsnot operating at lighted station pl atforms shal | haveoutside
lights which,when the door is open, provide at least 1 footcandle of illumination on the
station platform surface for a distance of 3 feet perpendicul ar to all pointson the bottom step
tread edge. Such lightsshall be shielded to protect the eyes of entering and exiting
passengers.



This provision, which appliesto rail carsthat serve stationsthat are not lighted, is also
based on an existing FTA requirement for other transit modes and specifies that the 3 foot
distance isto be measured perpendicularly from the
sep tread, asshown in thefigure. Themeaningof "3
fee perpendicular to all points on the bottom step tread
outer edge"” is defined as a rectangle on the ground
outside the car door which isthree feet deep and as
wide as the door's lower step. In most cases, the actual
areailluminated will be asemi-circular pattern. Sucha
pattern would meet the above requirement as long as
the specified

rectangle wereilluminated.

§1192.103 Public information system.

(a) Each car shall be equipped with an interior public address system permitting
transportation system personnel, or recorded or digitized human speech messages, to
announce stationsand provide other passenger information. Alternative systemsor devices
which provide equival ent access are al so permitted.

Thisprovision requires carsto be equipped with apublic address system that provides
either recorded or digitized human speech messages or announcements made by drivers or
other transit personnel. Digitized human speech uses spoken sounds and wor ds record ed
digitally and rearranged for customized messages. While other systemsthat provide
equivalent access to information ar e permitted, the use of synthetic speech is not
recommended. Accordingto Board-sponsored research, synthetic speech, which is generated
electronically, has not yet been proven to be as easily recognized or understood as recorded or
digitized human speech. Information received by the Board during the development of these
guidelines did not contradict this assessment.

(b) [Reserved]

These guidelines do not currently contain technical specifications for the provision of
publicinformation in aformat that isaccessibleto personswith hearing impairments. Such a
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technical requirement has been reserved pending further study of the optionsthat are available
in making such information fully accessible. The Board expects to include some requirements
in the future. Nevertheless, general prohibitions of discrimination in the ADA itsdf and the
"provision of service" requirements of the DOT rule, in essence require that information
necessary for the operation or use of atransit system be made availableto personswith hearing
impairments. See 49 CFR 37.167(f). Thus, it isrecommended that the information for
passengers contained in audibleannouncements also be made available to persons with
hearing loss or w ho are deaf. Of course, announcements intended only for system personnel
are not part of the information needed by passengers. DOT is assessing available and soon-to-
be available technology during a study to be conducted during Fiscal Year 192. Entities are
encouraged to employ whatever services, signageor alternativesystems or devices that are
available and provide equivalent access.

Information can be provided in different ways, some of which are relatively simple and
inexpensive. For example, one transit system has a policy of flashing interior train lights to
indicate to passengers who are deaf that the train is malfunctioning and that all passengers
must exit the train at the next station. Of course, the meaning of this signal must be convey ed
in advance to potentially affected passengers for it to be useful and may not be useful to
persons unfamiliar with the system, such astourists. A prominent signinthe vehicle also
would be useful. In general, such information should beincluded in the brochures and guides
available to the public rather than only in a"special services" brochureintended for persons
with disabilities Accessto some information may also be conveyed by a system of Sgnage
providing information routinely provided in announcements (e.g., no smoking, fares, hours of
operation) whileinformation provided in special announcements (e.g., changesin schedule,
elevators not in service) could be posted in strategic areas, such as at entrances to the station or
at information kiosks. A simple chalkboard on which station attendants can record new and
updated information may suffice in some cases.

More sophisticated solutions could includevisual display systems, assistivelistening
systems, and el ectronic message boards. Visual display systems provide information through
eledronic message boards or video monitors and can accommodate persons who are deaf as
well as those with hearing loss. Electronicmessage boards using alight emitting diode (LED)
or "flip-dot" display are currently provided in some transit stations and terminals and may be
usablein cars. Onetransit system istesting the feasbility of on-board visual displays for next-
station announcements and even points of interest, news headlines and w eather reports. At
least two such systems have been installed at no cost to the transit agency since the company
providing the equipment is seeking paid ad vertisements to support the installation and
operation. Such visual displays can supplement audio announcements and are useful to all
passengers where the noise level or reverberation is high. These devices may be used to
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provide real time or pre-programmed messages. However, real time message displays require
the availability of an employee for keyboard entry of the information to be announced.

Video monitor sy stems, such asvisua paging systemsprovided in someairports(e.g.,
Baltimore-Washington International Airport), are another alternative. The Board can provide
techni cal assistance and information on these systems, including a free tech ni cal assistance
manual, "Airport TDD Access: Two Case Sudies.”

Assigive listening systems (ALS may possibly provide another alternativealthough
they benefit a narrower population of people with hearing loss These typesof systems are
intended to augment standard public addressand audio sy stemsby providing signals which
can bereceived directly by personswith special receivers or their own hearing aidsand which
eliminate or filter background noise. Magneticinductionloops, infra-red and radio frequency
systems are types of listening systemswhich are appropriate for various applications. These
systems, however, are not usable by persons who are deaf. Further, the feasibility and cost of
installing such devices on carsremain uncertain. The Board has published a pamphlet,
"Assistive Listening Systems," availableat no cost, which lists demonstration centers across the
country where technical assistance can be obtained in selecting and installing appropriate
systems. The Sate of New Y ork has also adopted a detailed technical specification which may
be useful.

§1192.105 Priority seating signs.

(@) Each car shall contain sign(s) which indicate that certain seats are priority seats for
persons with disabil ities and that other passengersshould make such seatsavailableto
thosewho wish to use them.

The content of signsis not specified by thisrequirement and isleft up to the discretion
of transit operators. At a minimum, the sign should indicate which seats areintended for use
by persons with disabilities.

(b) Characterson signsrequired by paragraph (a) shall have awidth-to-height ratio
between 3:5and 1:1 and a strok ewidth-to-height ratio between 1:5 and 1:10, with aminimum
character height (using an upper case"X") of 5/8inch, with "wide" spacing (generally, the
space between lettersshall be 1/16 the height of upper caseletters), and shall contrast with
the background either light-on-dark or dark-on-light.

These requirements for the character height and proportion are based on the results of
research sponsored by the Board. In general, the requirement is designed to eliminate type
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faces with letters w hich are short and fat or tall and thin. Also, theindividual strokelines
should not be especially thin or thick. Many common typefacesfit within these aspect ratios.
If the specifications are included in bid documents, signage manufacturers should have little
difficulty supplying appropriate type styles.

Contrast can be provided either with light characters on a dark background or dark
characters on alight background. However, light-colored characters against a dark
background are preferred since studies have shown that thistype of contrast is more readable
for personswith low vision. A minimum level or percentage of contrast betw een char acters
and the background of the sgnisnot specified. However, research indicatesthat signs are
more legible for persons with low vision when characters contrast with their background by at
least 70 percent. 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.

Note that in any application both white and black are never absolute;
thus, B, never equas 100 and B, is always greater than 0.

Although not required, it isalso recommended that the characters and background of
signs should be eggshell, matte, or other non-glare finish. An eggshell finish (11 to 19 degree
gloss on 60 degr ee glossimeter) is preferred.

§1192.107 Restrooms.

(a) If arestroom isprovided for the general public, it shall be designed so asto allow
aperson using awheel chair or mobility aid to enter and use such restroom as specified in
paragraphs (1) through (5) of this section.

Accessible restrooms are not required on new cars or cars retrofitted under the "one-car-
per-train” rule unless such carsare equipped with restroomsfor the general public.

() The minimum dear floor area shadl be 35 inches by 60 inches. Permanently
install ed fixturesmay overlap this area a maximum of 6inches, if thelowest portion of the
fixtureisaminimum of 9inchesabovethefloor, and may overlap amaximum of 19 inches,
if the lowest portion of the fixtureisaminimum of 29inchesabovethefloor, provided such
fixturesdo not interferewith access to the water closet. Fold-dow n or retractable seatsor
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shelvesmay overlap the clear floor space at alow er height provided they can be easily
folded up or moved out of the way.

Thissection outlinesthe absolute minimum amount of maneuvering sp ace necessary.
Since many mobility aid userswill not beableto usesuchrestroomsvery easily, more space
should be provided where possible. These dimensions have been required by previous DOT
regulations since 1978. Permanently installed fixtures may overlap the 35by 60 inch clear floor
area so long as the specified toe and knee clearances are provided as noted. Figure 4 illustrates
these requirements and th ose of the following provisions.
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(2) The height of the water closet shall be 17 inchesto 19 inches measured to the top
of thetoil et seat. Seats shall not besprung toreturn toalifted position.

(3) A grab bar at least 24 incheslong shall bemounted behind thew ater closet, and a
horizontal grab bar atleast 40 inches long shall be mounted on at least one side wall, with
oneend not morethan 12 inchesfrom theback wall, at a hei ght between 33 inches and 36
inches above the floor.

(4) Faucets and flush controls shall be operable with one hand and shall not require
tight grasping, pinching, or twisting of the wrist. The forcerequired to activate control s shall
be no greater than 51bf (22.2 N). Control sfor flush valves shall be mounted no morethan 44
inches above the floor.

(5) Doorwayson theend of the enclosure, oppositethew ater closet, shall havea
minimum clear opening width of 32 inches. Doorways on the side wall shall have a
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minimum clear openingwidth of 39inches. Door latchesand hardware shall be operable
with one hand and shall not requiretight grasping, pinching, or twisting of thewrist.

A larger clear widthisrequired at side doors to accom modate the greater maneuvering
space required for turns through doorways. A dear width of 42 inches ispreferable, and
generally consid ered essential at such doors, butinview of the confined spaceinvolved in a rail
car, aclear width of 39 inchesis allowed.

(b) Restrooms required to be accessible shall bein close proximity to at least one
seating |l ocation for persons using mobility aidsand shall be connected to such a space by an
unobstructed path having aminimum width of 32inches.

Regrooms are usually located at the ends of cars. Accessible seating locations should be
provided at the same end. Under typical design configurations, the 32-inch wide route that
mu st be provided to accessible seating locationswould serve asthe same route serving
accessible restrooms.

§1192.109 Betw een-car barriers.

Wherevehicles operatein a high-pl atform, | evel -boar ding mode, and w her e betw een-
car bellows are not provided, devices or systems shal be provided to prevent, deter or warn
individuals from inadvertently stepping off the platform between cars. Appropriate devices
include, but arenot limited to, pantograph gates, chains, motion detectorsor other suitable
devices.

At high platforms providing level boarding, a serious danger posed to passengers,
particularly those with visual impairments, is sepping in-between cars and falling onto the
tracks. The light from end windows on some car designs can sometimes cause persons with
visual impairments to mistake the gap between cars as an entrance. This provision mentions
some possible solutions to prevent acddents of this nature. Other availablesolutions are
acceptable solong asthey serveto "prevent, deter, or warn" individuals of thegap. The typical
bellows provided between many commuter and intercity rail cars servesthis same purpose and
no additional device is needed. One light rail system is considering installing barrierson the
platform which would correspond to the gap betw een cars w hen the train stops.

Although the Board does not require or recommend one device or solution over
another, spring or pantograph gates are more effective than chains or motion detectorsin
stopping aperson from stepping over the platform edge and falling betw een cars. Chains, if
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mounted high enough, may actually prevent falls, but if mounted at alow height may serve
only as awarning to persons who are visually impaired and use canes. Motion detectors are
strictly awarning deviceand will not physically restrict someonefrom faling betw een cars.
Operators concerned about the manual connection and disconnection of spring gatesor chains
can specify pantograph gates, motion d etectors, or other devices.
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