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Introduction

This techn ical assist an ce do cum ent  is one of a ser ies p rov ided t o he lp in  un de rsta nd ing

the background  and  und erlying rationale of the Americans with Disabilities Act Accessibility

Gu ide lines fo r Tran sportation  Vehicles (Veh icle Guid elines ) and  how  the gu ide lines m ay a pp ly

in a p articular case.  The d ocum ents in t his series are:

o Buses, Vans & Systems

o Rapid  Rail Vehicles & System s

o Light Rail Vehicles & System s

o Comm uter  Rail Cars & System s

o Intercity Rail Cars & System s

o Over-th e-Road Buses & System s

o Aut oma ted Gu idew ay Tran sit Vehicles & Systems

o High -Speed  Rail Cars, Monorails & Systems

o Trams, Similar Vehicles & Systems

The in form ation  in th is docum ent  is base d o n the p ream ble p ub lished  with  the Vehicle

Guid elines, augm ented  with  mat erial dev eloped  in resp onse to q uestion s wh ich hav e been

posed  to t he  Archi tectura l an d  Transporta tion Bar riers C om plian ce Board  (Access Board) sin ce

publication of the guidelines.  The Department of Transportation (DOT) has issued standard s

for vehicles based  on th e guid elines.  The guid ance in th is docum ent d oes not con stitute a

deter min ation of comp liance with  the DO T stand ard s or w ith you r right s or resp onsibilities

und er t he  ADA and  is n ot b ind ing on  DOT.

Background

The  Am erican s w ith  Disa bilit ies A ct (ADA) [P.L. 101-336, 42 U.S.C. 12101, et seq], signed

into law by President Bush on July 26, 1990, is land mark legislation to extend civil rights

protection to people w ith disabilities.  The ADA p rohibits discrimination on the basis of

dis ability  in em ploym ent , State an d lo cal gov ern ment  serv ices, pu blic tra nsp ortation , pu blic

accommod at ion s, com mercial facilitie s, an d  telecom municat ion s.  

Title II of the ADA p rohibits d iscrimination  on th e basis of disability in serv ices,

program s, an d  act ivit ies p rovid ed  by public ent ities, in clud ing u ni ts o f State an d  local

govern men t and  the N ationa l Railroad Passen ger Corp oration  (Amtr ak).  Title II addr esses

pu blic transp ortation and  contains provisions specifically add ressing the following typ es of

tran sit systems:  fixed rout e bus, rap id ra il, light ra il, comm uter  rail, and  intercity rail.  Und er

title II, transit systems of these types which are owned or operated by p ublic entities, and

persons und er contract with such entities, must be mad e readily accessible to and u seable by

individu als with disabilities, includ ing individu als who use w heelchairs.  With respect to

pu blic entities, title II requires that:
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New  Vehicles.  New  vehicles pu rchased  or leased  after Au gust  25, 1990, must be a ccessible.

Used Vehicles.  If used veh icles are purchased or leased after August 25, 1990, good faith

efforts mu st be ma de to o btain a ccessible vehicles.

Remanufactured Vehicles.  If vehicles are reman ufactu red  after Au gust  25, 1990, to extend

their useful life for 5 years or more in th e case of buses and  rapid  and  light rail vehicles, or for

10 years in the case of commu ter and intercity rail cars, then the vehicles must be made

accessible to the maxim um  extent feasible.

"One-Car-Per-Train" Rule.  At least one vehicle or car in each train of two or more cars must be

accessible a s soon  as p racticable bu t in n o event  later  than  July 26, 1995, in th e case of r ap id,

light, comm uter , and  intercity rail system s.

Demand Responsive Systems.  New  vehicles pu rchased  or leased  after Au gust  25, 1990, for use

in a deman d respon sive system operated  by a pub lic entity, or by a person un der contract with

such an entity, must be accessible unless the system, when viewed  in its entirety, provides to

individu als with d isabilities a level of service equivalent to that prov ided to oth er mem bers of

th e gene ra l public.

Title III of the A DA p roh ibits d iscrim ina tion  on t he b asis of d isabilit y in  pu blic

accom mo da tion s an d s erv ices pr ovid ed  by p riva te en tities.  Und er tit le III, public

transportation services (other than by aircraft) provided by p rivate entities must also be mad e

read ily accessible to and  usab le by ind ividu als with  disabilities, includin g ind ividu als wh o use

wheelchairs.  Under title III, the following requirements apply to private entities that are

prim ar ily eng aged  in th e bu sin ess  of tr an sp ortin g p eop le and  who se opera tions  affect

comm erce:

New  Vehicles.  New veh icles pu rcha sed  or lea sed  after  Au gu st 25, 1990, mu st be a ccessible

unless the vehicle is to be used solely in a dem and  responsive system that, when viewed  in its

entirety , provid es to ind ividu als with  disabilities a level of service equivalen t to tha t pr ovided

to other members of the general public.  This requirement does not apply to automobiles, vans

with  a seating  capacity of less than  8 passeng ers, or over-th e-road b uses.

Vans.  New  van s with  a seating  capacity of less than  8 passeng ers pu rchased  or leased  after

Februar y 25, 1992, must be a ccessible, unless th e system for w hich th e van  is being p urch ased
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or  leased , when v iew ed  in its ent ire ty , pr ovides to in d ivid uals  with  d isabilit ies a  level of serv ice

equiva len t to  th at  provid ed  to o th er m em ber s of the  gen era l public.

Rail Cars.  New rail passenger cars purchased or leased after February 25, 1992, must be

access ible.  Ra il passenger  cars  rem an ufa ctu red  afte r Febru ary 25, 1992, to extend  th eir u sefu l

life for 10 year s or  more m ust b e m ad e accessib le to  th e m axim um extent  feas ible .  

For private entities not primarily engaged in the business of transporting people but

wh ose oper ations affect comm erce, such as ho tels, shopp ing center s, and  recreationa l facilities

wh ich operate shuttle service for customers or patrons, title III requires that:

New  Vehicles for Fixed Route Systems.  New  veh icles w ith  a seat ing capacity of m ore th an  16

passengers purchased or leased after August 25, 1990, for use in fixed route systems must be

accessible.  This requirement d oes not apply to over-the-road buses.  New vehicles with a

seat ing  capacity o f 16 passeng ers or  less p ur chased  or lea sed  after  Au gu st 25, 1990, for u se in a

fixed route system mu st also be accessible unless the system, when viewed in its entirety,

pro vides to  ind ividu als with  disabilities a level of service equivalen t to tha t pr ovided  to other

mem ber s of the  gen era l public.

   

New  Vehicles for Demand Responsive Systems.  New  vehicles with a seating cap acity of

more than 16 passengers, purchased or leased after August 25, 1990, for use in a demand

respon sive system  mu st be accessible unless the sy stem, w hen  viewed  in its entirety , provid es

to individuals with disabilities a level of service equivalent to that provided to other members

of th e gene ra l public.  

Operation of Demand Responsive Systems.  Dem an d r esp onsive sy stem s mus t be operat ed  in

such a man ner that after July 26, 1990, the system, when viewed  in its entirety, provides to

individu als with d isabilities a level of service equivalent to that prov ided to oth er mem bers of

th e gene ra l public.  

Over-the-Road Buses .  Title III specifically addresses over-the-road bu ses operated by private

entities.  The Office of Technology Assessment (OTA) is responsible, und er title III of the ADA,

for studying the access needs of individuals with d isabilities to over-the-road buses and  the

most cost-effective method s for prov iding  such a ccess.  In view  of this ma nd ated  stud y, over-

the-road b uses covered  by tit le III are n ot requ ired  to be  accessible t o w hee lchair  or m obility  aid

users u ntil July 26, 1997, for sm all prov iders an d July 26, 1996, for other p rovid ers.  Over-the-

road  bu ses  purch ased  or  leased  after Jan uary 26, 1992, bu t befor e July  26, 1996 or 1997 m ay be



     1The  req uiremen ts fo r the  size of p lat form lifts  an d  minimum door  he igh t for  bu ses  over 22
feet  in  len gth a pply to so licita tions  closin g on  or  after Jan uary 26, 1992.  See 49 CFR 37.13 an d
th e Decem ber  9, 1991, Federal Register (56 FR 64214).
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required  to include accessibility features wh ich do not involve stru ctural changes or use of

board ing d evices.

Regulations

The Depa rtm ent of Transp ortation  is respon sible for issuing regu lations to im plem ent

the transp ortation prov isions of the ADA, including accessibility standard s for transportation

vehicles.  The ADA required the Access Board to d evelop guidelines to provide guidan ce to

DOT on estab lishing th e accessibility stand ard s for tran spor tation v ehicles.  DOT published

interim  stand ard s on October  4, 1990 (55 FR 40762).  Those stan da rd s app ly to vehicles

purch ased  after A ugu st 26, 1990, but befor e Oct ober 7, 1991.    

The Access Board p ublished its minimum  guidelines, known as the ADA Accessibility

Guid elines for Transp ortation  Vehicles on September  6, 1991, in the Federal Register (56 FR

45530).  The provisions for lifts, ramp s, and securemen t devices were daw n pr imarily from a

series  of gu ide lines d eveloped a s pa rt of a  pr oject spo nso red  by th e Federal Tran sit

Ad min istra tion  (FTA), former ly th e Urban  Mass  Tran sportation  Ad min istra tion  (UMTA), in

1986: Guideline Specifications for Passive Wheelchair Lifts, Gu ide line Specification s for Active

Wheelchair Lifts, Gu id elin e Specifica tions  for  Wh eelcha ir Ra mps and   Guideline Specifications

for Wheelchair Securem ent Dev ices.  Provisions from  the Guideline Specifications were

supp lemented with add itional material derived from common accessibility standards, such as

the Uniform Federal Accessibility Stand ards (UFAS) and the Am erican Na tional Stand ards

Institute (ANSI) A117.1-1980 specifications, research sponsored by the Access Board, and

ind us try  pr actice.  Some p rov isions for Aut om ated  Guideway Tra nsp ortation  (AGT) "peop le

movers" and r apid  rail systems were derived  from Los Angeles Downtown People Mover:

Ha nd book on  Accessibility for the Elder ly and  Ha nd icapped  (UMTA, N ovem ber  1980).  In

ad dit ion, the g uid elines  incor po rat ed  pr ovisions o f 49 CFR Part 609 for bu ses, ligh t ra il and

rapid  ra il systems p ublished  by UMTA in  1976.

These guidelines, codified at 36 CFR Part 1192, are not, in and of themselves, the

standard s for vehicles but rather form the minimu m requirements for standards issued by

DOT.  DOT has adopted the substance of the guidelines (with minor editorial differences) as

the accessibility stand ard s for tran spor tation v ehicles.  The final DOT regu lation estab lishes

effective da tes for the accessibility stand ard  and  add ress w hen  the stan da rd s are to be ap plied

to v eh icles fo r w hich a  solicita tion clo ses  after O ctob er 6, 1991.1  See 49 CFR 37.7.  The m an ua ls

in this series w ill deal only w ith th e requ iremen ts for vehicles pro cured  after this d ate.
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Vehicles Covered

The Board's Vehicle Guidelines p rimar ily add ress new  and  rema nu factured  vehicles

inst ead  of existin g vehicles sin ce the  ADA  do es not n ecessar ily req uir e veh icle retr ofit.  Existing

buses, for example, are not required to be retrofitted to meet the standard s of Part 38 of the

DOT re gu lation .  Even com plia nce w ith  the "one-car -per -train  ru le" and  the mobility  aid  seat ing

requirem ents for intercity rail cars can be m et by the pu rchase of new vehicles.  How ever, some

entities wh ich do not plan to pu rchase a sufficient num ber of new vehicles before the

compliance date for the "one-car-per-train" rule may choose to retrofit existing vehicles.  For

these en tities, th e Board  has inclu de d p rov isions in t he a pp rop riat e gen eral s ection s concer nin g

such r etrofitted v ehicles.

Operations

The Vehicle Guidelines cover the design, manu facture 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, especially subparts B and G.  Except for the possibility

of operational procedu res allowed u nd er the equivalent facilitation prov ision, discussed below ,

the Board 's sta tu tory m an da te is to  ensur e accessibilit y of th e bu ilt enviro nm ent , includin g

instan ces in wh ich opera tional p rocedu res migh t fail.  For examp le, the Board  canno t assum e

that the strength, agility and attention of a driver will be sufficient to prevent a heavy

wh eelchair from rolling off a lift.  Thu s, the Board h as included a  requiremen t for lift platform

barriers.  Neither is it app ropriate, as one transit operator su ggested, to assume th at fellow

pa ssen ger s w ill have th e str ength  or skill to as sist  pe rsons  with  d isab ilities  to boar d  veh icles.  It

is just a s ina pp rop riat e to exp ect oth er p assen gers  to lift a w hee lchair  use r in to a v ehicle a s it is

to assume others should  lift a wh eelchair over a curb or carry someone up a flight of stairs to

enter a  build ing.  Therefore, specific vertical and  horizon tal gap s for rail vehicles are specified.

Wheelchair and Mobility  Aid Standards

Neith er the A DA, nor a ny oth er statu te, confers up on th e Board  the au thor ity to set

stand ard s or min imu m req uirem ents for w heelchairs an d m obility aids.  The ADA  does,

ho wever, p rovid e a clear  man date to  th e Board  to set t he  minimum req uiremen ts fo r veh icles. 

The Board ha s attem pted  to carry ou t this char ge in th e fairest, most cost effective m ann er

possible consisten t with  the stat ute.

Minimum Req uiremen ts

It shou ld be n oted  that  these Vehicle Guid elines, and  the DO T stand ard s based  on th em,

are minimum  requirements.  Standard s or specifications which provide greater access are

perm itted .  In ad dit ion, ther e are  section s w hich  expr essly p erm it alte rn ativ es (e.g., rear -facing
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securement).  The word  "may" is used wh ere alternatives are permitted and shou ld not be

con str ued  as a  req uiremen t.  Also, a n a ppendix has b een  included  in th e gu idelin es w hich

contains non-ma nd atory, advisory gu idance to assist in applying th e rule.  The ma terial from

that app endix has been generally incorporated into the d iscussion material in this document.

Periodic Revisions

The Board inten ds to con du ct period ic upd ates an d r evision of the Vehicle Guid elines so

that fu tu re techn ologies  and p ractices  can b e incor po rat ed  into  them.  As noted  in th e follow ing

discussion s, the Board feels that a dd itional d ata an d stu dy  are need ed reg ard ing certain  issues

and  it intend s to furth er revise an d m odify th ese guid elines based  on its review  of collected

data an d stu dy resu lts.  Also, some variations d etermined  to provid e equivalent facilitation

may  be explicitly incorpora ted in  futu re up da tes.

In ad dition , the Board p lans to rev ise and  up da te these techn ical manu als as new

info rm ation  or t echno logy  su rfaces or  as the  Vehicle Gu idelin es th em selv es are ch an ged .  In

some places in these man uals, notation is mad e of drafting errors or sections where the

regu lation  itself is u nclea r.  Severa l non -sub stan tive ch an ges in  the regula tion  ma y be m ad e in

the fut ure a nd  those cha nges w ill be reflected in  revised  edition s of these m anu als.

How These Manuals are Organized

Each of these m anu als deals w ith a sep arate tr ansp ortation  mod e or veh icle type, based

on a p articular su bpa rt of the final reg ulation  (e.g., subp art B - Buses, Vans an d System s;

subp art  C - Rapid  Rail Vehicles and  System s; etc.).  How ever , since su bp art  A ap plies  to all

vehicles, it is included at the beginning of each man ual.  Each manual is self-contained so that

reference to oth er ma nu als is not necessar y.  Where th e prov isions of the Vehicle Guid elines

refer to other mod es, or wh ere the DOT regulation requires one type of vehicle to comp ly with

the req uirem ents of an other  type, th e relevan t sections are rep eated .

The p ort ions  of th is docum ent  which  ap pear in  bold are the provisions as they appear

in  th e fin al Veh icle Gu idelin es.  Th e text im med iately  following is  a d iscu ssion o f th e ra tiona le. 

For pu rpo ses of this docu men t, the section nu mber s correspon d to t he p rovisions a s they

ap pea r in Title 36 of the Cod e of Federa l Regulation s.  The nu mb ering  system  of DOT's

reg ulat ion  follows th e same for mat  with  th e exception o f th e p refix nu mber  (i.e., §1192.23(b)(6)

is substantively identical to §38.23(b)(6), etc.).  Some of the provisions, particularly the

requ iremen ts for horizon tal gap s and  vertical disp lacement  betw een veh icles and p latforms,

must b e read  in con jun ction w ith  th e stat ion  desig n r equiremen ts in  36 CFR Part  1191, wh ich

are in cluded  as A ppendix A o f th e DO T reg ulat ion  at  49 CFR Part  37.
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Other Publications

The Access Board ha s also made available a checklist based on its ADA Accessibility

Gu ide lines (A DAA G) for Build ings an d Facilities.  ADA AG con tain s req uir ement s for tr an sit

facilit ies, in clud ing bus stop s an d  ter minals , fixed  facilit ies a nd  sta tions , an d  airpor ts.  Th e

Board also publishes technical bulletins on certain sections in ADAAG.  These publications are

available from the Access Board.
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Subpart A -- General

§1192.1 Purpose.

This part provides minimum guidelines and requirements for accessibility standards

to be  issued by th e D epartment o f Transportation  in 49 CFR Part 37 for transportation

vehicles required to be  accessible by the Americans  with  Disabi li tie s Act (AD A) of 1990,

42 U.S.C. 12101 et seq.

This section merely sets forth the pu rpose of the guidelines which is to establish the

minimu m requ irements for standards issued by DOT.  Section 504 of the ADA requires the

Access Board to issue minimu m gu idelines and requirements for vehicles and facilities.  In turn ,

DOT must issue standard s which are consistent with these guidelines.  The DOT standard s

cou ld  be m ore st rict  th an  th e gu idelin es but cou ld  no t p rovid e a le sser d egr ee of accessibility . 

This format is similar to that und er the Architectural Barriers Act of 1968 in which the Board

issued the Minimum  Guidelines and Requirements for Accessible Design w hich sets the

baseline for th e Uniform Federal Accessibility Standards  (UFAS).  As discussed p reviously, the

sta nd ards th em selv es h ave been  issu ed  by DOT an d  are cod ified  at  49 CFR Part  38.

§1192.2 Equivalent facilitation.

Departures from particular technical and scoping requirements of these guidelines

by use of other designs and technologies are permitted where the alternative designs and

techn ologies us ed wil l prov ide subs tantial ly  equ ivalen t or greater access  to and  usab il ity  of

the v ehicle.  D epartures  are to be  cons idered o n a case -by-cas e bas is  by th e D epartment o f

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 circumstances 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 p rocedures und er which an entity

(e.g., transit agencies, providers, etc.) may pu rsue alternative means of providing accessibility

with resp ect to specific requiremen ts of the standard .  The FTA or Federal Railroad

Ad min istration (FRA) Adm inistrator  will det ermin e on a case-by-case basis w heth er equ ivalent

facilitation is p rovid ed.  See 49 CFR 37.7 for the d etailed p rocedu res w hich m ust be follow ed as

part of an app lication to the Adm inistrator for an equivalent facilitation determ ination.  DOT

intends to consult with the Board in making d eterminations of equivalency.

The Board w ishes to p oint ou t tha t equ ivalent facilitation d oes not con stitute a w aiver

from any accessibility requirement and  is not a lesser standard  of accessibility.  Alternate
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designs and  technologies may be used on ly where th ey will provide su bstantially equivalent or

grea ter a ccess to, an d u sabilit y of, a vehicle.  The  Board  encou rag es th at, w hen  consid erin g

alternative designs and technologies, entities consult with individuals with disabilities and

their organizations at the earliest possible stage of the process.  The Board is available to

provid e technical assistance regarding equ ivalent facilitation.

In developing an  equivalent facilitation prop osal, an entity should consider th e intent of

the gu ideline or st and ard  requ iremen t.  For example, large bu ses are requ ired to h ave a

door wa y heigh t of 5'8" from  the ra ised lift platform .  This height, althou gh it accomm oda tes

only about 70% of the adult male popu lation, is intended to provide some minimu m head

clearance  for  sta nd ees.  

This clearance is especially imp ortant wh ere a standee wou ld be positioned outside the

vehicle d oor  when t he  lift is  dow n b ut is m oved  up an d  th rough  th e d oor  as t he  lift is  ra ised . 

Other  mod els of lifts do n ot mo ve the st and ee throu gh th e door , but th e ind ividu al wou ld n eed

to p ass  th rough  th e d oor  after t he  lift is  ra ised .  Wh ile it  is n ot p racticable  to p rovid e clea rance

for  th e 90th  percent ile st an dee, it  is d esir ab le to  provid e as  much h ead  room  as p oss ible , sin ce

du cking to clear th e door wa y ma y be m ore d ifficult for per sons w ith am bulat ory d isabilities

than  for other m ember s of the gen eral pop ulation .  A greater h eight w as not sp ecified becau se

information supp lied by vehicle manufacturers indicated that this height was consistent with

that  need ed to a ccommod ate overh ead  door  open ing m echanism s and  roof lines.

How ever, some lifts are designed  such that th e motion is entirely vertical ("elevator"

type lifts) and a stand ee is positioned at the full inboard  edge and  is raised fully within the

vehicle, clear of the door lintel.  In this case, the FTA Adm inistrator has determined th at the

intent of the doorw ay height requ irement is being met by th e particular lift configuration,

pro vided  the location of th e han dr ails is such tha t the fu ll inboard  stand ing p osition is viable.

§1192.3 De fini tions . 

Accessible means, w ith res pect to ve hicles  cove red by  this  part, compl iance  with th e

provi sions of  this  part.

Aut omat ed guidew ay  t ransit  (AGT) sys tem means a f ixed -gui deway transportation

system w hich operates w ith  automated (driverless) indiv idual  vehicles or multi-car trains.

Service  may be on a fixed schedule or in response to  a pass enger-activated cal l button. Such

systems using smal l, s low moving vehicles, often operated in airports  and amusement parks,

are sometimes called "people movers".

Bus means  any of  several types  of  se lf -propel led vehicles , other than an over-the-road

bus, generally rubber tired, intended for use on city streets, highways, and busways,
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includ ing bu t not l imited to m inibuses , forty- and  thirty-foot transit buses , articulated  bus es ,

doubl e-de ck bu ses, and  electric powered trol ley bu ses, us ed to prov ide de signated o r

specif ied pu bl ic transportation  services . Sel f-prop el led, rubber tire vehicles  des igned to l ook

like  antique or vintage  trolleys or street cars are con sidered buses . 

Common w heelchairs and mobility  aids means belonging to a class of three or four

wheeled dev ices , usab le  ind oors, des igned fo r and used by p erson s w ith m obil ity

impairments  which do not exceed 30 inches in width  and 48 inches in length , measured 2

inches above the ground, and do not weigh more than 600 pounds when occupied.

Commuter rail car means  a rail pas senger car obtain ed by a commuter authority  (as

defined by  49 CFR 37.3) for use  in co mmuter rail transportation .

Commuter rail transportat ion means short-haul rail passenger service operating in

metropol itan an d su burban  areas, operated by a com muter authority w hether w ithi n or

across the geographical boundaries of a state, usually characterized by reduced fare, multiple

ride, and commutation tickets and by morning and evening peak period operations. This

term do es  not i nclu de light or rapid rail transp ortation .

Demand responsiv e sy st em means any system of transporting individuals, including

the p rovis ion of  des ignated  pub lic transportation service  by p ubl ic en titie s and  the

provision of transportation service by private entities, including but not limited to specified

pub lic transportation service , which is  not a f ixed  route system.

Designated public transportation means transportation provid ed by a p ubl ic en tity

(other than publ ic school  transportation) by bus , rail, or oth er conveyance (other than

transportation by aircraft or intercity or commuter rail  transportation) that provides the

general publ ic w ith  general or spe cial  service , including charter servi ce, on a regu lar and

continuing basis.

Fixed rout e sy st em means  a system of transporting individuals  (other than by

aircraft), including the provision of designated public transportation service by public

entitie s and  the p rovis ion of  transportation service  by p rivate entiti es , incl udi ng but n ot

limi ted to specif ied public transpo rtation service , on which a ve hicle  is  operated along a

prescribed route according to a fixed schedule.
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High speed rail means an interci ty-type rai l service  which operates primari ly on a

dedicated g uideway or track not used, fo r the mo st part, by f reigh t, incl udi ng, but not

limi ted to, trains  on welded rail , magnetical ly  levi tated (maglev) vehicles  on a special

guidew ay, or other advance d technology vehicles , designed to travel  at speeds  in  excess  of

those possible on other types of railroads.

Intercity  rail passenger car means a rail car intended for use by revenue passengers

obtained by the  National  Railroad Pass enger Corporation  (Amtrak) for use  in  intercity  rail

transportation.

Intercity  rail transportation means transportation provided by Amtrak.

Light rail means a s treetcar-type v ehicle railw ay op erated on city  streets , sem i-priv ate

rights-of-way, or exclusive private rights-of-way. Service may be provided by step-entry

vehicles or by level-boarding.

New  vehicle means a vehicle which is offered for sale or lease af ter manufacture

without any prior use.

Ov er-the-road bus means  a vehicle  characterize d by an elevated passenger deck

located o ver a baggage  comp artment.

Rapid rail means a s ubw ay-typ e transi t veh icle railw ay op erated on excl usive priv ate

rights-of-way with high-level platform stations. Rapid rail may also operate on elevated or

at-grade leve l track separated from other traff ic.

Remanufactured v ehicle means  a vehicle  which has been structurally restored and has

had new or rebui lt major components  instal led to  extend its  service  li fe .

Specified public transportation means transportation by bu s, rail, or any other

conv eyance (o ther than aircraft) prov ided by a p rivate entity  to the  gen eral pu bl ic, w ith

general or spe cial  service  (including charter servi ce) on a regu lar and co ntinuing basis.

Tram means an y of  several types of  motor veh icles  cons isting  of  a tractor uni t, wi th or

without passenger accommodations, and one  or more passenger trailer units, including but

not limi ted to vehicles  providing shuttle  service  to remote  parking areas, be tween hote ls  and
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othe r publ ic accom modatio ns , and betw een and  withi n amu sement parks  and o ther

recreation areas.

Used vehicle means a vehicle with prior use.

The definitions in this section are consistent w ith the definitions included in the DOT

final r ule.  Th is set of d efinitio ns, h ow ever , doe s no t inclu de  som e terms  which  are in clud ed  in

the DOT rule, primarily those which concern operational issues not add ressed by the

guidelines.  Notice that the term "accessible" means compliance with the pr ovisions of the

guidelines (or the DOT standa rds in 49 CFR Part 38) wh ich includ es any determ inations of

equiva len t facilita tion.  

§1192.4 Misce llaneo us ins tructions.

(a) Dimensional conventions. Dimensions that are not noted as minimum or

maximum are absolute.

(b) Dimensional to lerances . Al l d imensions are subject to  conventional

engineering to lerances  for material  properties and f ie ld  condi tions , including normal

anticipated wear not exceeding accepted industry-wide s tandards and  practices.

(c) Notes. The text of these guidelines does not contain notes or footnotes.

Additional  information, explanations, and advisory materials  are located in  the  Appendix. 

(d) General terminology.  The terms used in this part shall have the following

meanings:

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

(2) If, or if...t hen denotes a specification that applies only when the conditions

describe d are present.

(3) May  denotes an option or alternative.

(4) Shall den otes  a mand atory specif icatio n or requireme nt.

(5) Should denotes an advisory specification or recommendation and is used only in

the ap pendi x to thi s part.

This sect ion  con tains sev era l provis ion s d esig ned  to r ed uce some con fusion  which

became evident in th e responses to the original prop osal.  It contains m iscellaneous

instr uctions , includ ing d imension al conv en tions  an d  tolera nces, an d  gen era l ter minology.  An

app end ix was also added  to the final guidelines that contains ad ditional information,

explanations, and a dvisory m aterials.  That material is summ arized in th e discussion sections of

this d ocum ent, w here ap pro priat e.
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With respect to dimensional tolerances, certain materials expand or contract due to

variation s in tem pera tur e or d urin g the p rocess of "curing " or dryin g.  As a resu lt, even close

toleran ces du ring con stru ction or m anu facture cann ot ensu re continu ed con forman ce to a given

standard .  For example, a cable-driven historic inclined system has been modified to be

genera lly accessible.  How ever, the cable is sub ject to un controllable stretch ing d urin g the d ay,

especially in hot weather.  The cars generally provide level entry in the morning, but may be

significantly out  of alignmen t by th e end  of the d ay.  Such variation , even in a n ew sy stem,

resu lting  from  ma teria l var iation s beyond t he con tro l of the op erat or w ou ld n ot be  deemed  in

viola tion  of the gu ide lines.  Fu rth erm ore, u nlike bu ildin gs an d fa cilities w hich  are e ssen tially

stationa ry objects, vehicles move an d h ave d yna mic as w ell as static "envelop es".  Springs lose

their elasticity, steel rails and wh eels wear d own , and sup posedly "fixed" objects settle du e to

dy nam ic stress.  The allow ance for nor mal w ear, how ever, is on ly to b e ap plied  in accor dan ce

with  accep ted  industr y st an dards an d  practices , not simply an agency policy.  If the industry,

includ ing designers, engineers, manu facturers, operators, and recognized professional

associa tions  agree  th at  a sp ecific adhe ren ce can  be a chieved  above th at  allowed  by an  agency

policy or practice, it is the industry standard  which is to be applied, not the agency policy.

Reliance on dim ensiona l tolerances, how ever, is not an  excuse for imp rop er or d eferred

mainten ance, or poor design or constru ction method s.  For example, the claim of "dimensional

tolerances" could not be mad e for a lift wh ich fails to meet the vehicle floor within the limits

specified in  these gu ide lines, sim ply  becau se an  ad justm ent  which  could  have been  reasonably

mad e to a control system or limit switch was not made.  Neither could a rail operator be

excused from  comp liance because it accepted  vehicles from a m anu facturer w hich d id n ot meet

the op erator's bid  specification.  Nor could  a grou p of m anu facturers, op erators or  design ers,

for exam ple, sim ply  get t ogether  to ad op t a low er "stan da rd " solely for th e pu rp ose of r elaxing

compliance.  Such a change w ould need  to be acknowledged by a significant segment of the

indu stry to constitute an "accepted in du stry stand ard or p ractice."  Moreover, dimensional

tolera nces ap ply to th e con str uction, m an ufacture o r opera tion o f a sy stem, no t to  th e d esig n. 

An entity cannot issue vehicle specifications which are less stringent than those required  by the

guid elines; nor could  it justify a w ider h orizont al gap  as being w ithin d imen sional toleran ces

because it did not specify its vehicles to be within achievable limits for sway or stability.
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§1192.179 Trams, similar vehicles and systems.

(a) New  and used trams cons is ting of a tractor uni t, with  or without passenger

accomm odation s, and  one  or more passe nger trailer uni ts, in clud ing bu t not l imited to

vehicles providing shuttle service  to  remote  parking areas , betw een hote ls and other public

accommodations, and betw een and w ith in  amusement parks and  other recreation areas, shall

comply w ith  this section. For purpos es  of  determining applicabi li ty of 49 CFR 37.101, 37.103,

or 37.105, the capacity  of  such  a veh icle or "train" shal l con sist of  the to tal com bined se ating

capacity  of  all u nits, pl us  the d river, prior to any modif icatio n fo r accessibi li ty.

This provision sets forth the basic scope of coverage of this section.  The provisions are

inten ded  to cover the  types of veh icles u sed  to p rovid e sh uttle or  tou r se rv ice an d  which

typically consist of a tractor un it, with or withou t seats for passengers, pulling one or more

trailer units with passenger seats.  These guidelines may also apply to certain amusement park

rides which provid e general circulation within an  exhibit.

Sections 37.101, 37.103, and  37.105 of the DOT regu lation refer to th e different

requ iremen ts for vehicles with  capacities over 16, 16 or fewer, or fewer  than  8 person s,

dep end ing wh ether the entity is prim arily or not prima rily engaged in th e business of

tran spor ting p eople.  Thus, an  entity w hose p rimar y bu siness is opera ting a tr am w hich serv es

as a tour of historic battlefields has a higher threshold for accessibility requirements than a

hotel, wh ich is not p rimar ily in the bu siness of tran spor ting p eople, but  wh ich opera tes a

shuttle to a nearby amu sement park.  For the purp oses of determining th e capacity of the

vehicle, all of the passeng er seats, plus the driver, in the entire train (tractor and  one or more

trailers) are counted .  Furtherm ore, the count is taken of the num ber of seats in the "standard "

vehicle, prior to any r emoval or rearran gement of seats needed  to accomm odate w heelchair or

mob ility aid u sers.

(b) Each tractor unit which accommodates passengers and each trailer unit shall

comply w ith §§1192.25 and 1192.29. In add ition, each such u nit shal l com ply w ith

§§1192.23(b) or (c) and shall provide at least one space for wheelchair or mobility aid users

complying with  §1192.23(d) un less  the  complete  operating uni t consi sting  of  tractor and on e

or more trailers can already accommodate at least two wheelchair or mobility  aid users.

This sect ion  req uires th at  each  tractor  uni t w hich a ccom mod ates p assenger s an d  each

trailer u nit m ust com ply w ith th e prov isions w hich ap ply to b uses an d v ans for d oors, steps

an d  th resho lds (§1192.25) and  int erio r circula tion , hand ra ils an d stanch ion s (§1192.29).

In ad dition , each new  trailer un it, or tractor u nit w hich accomm oda tes passen gers,

pu rchased  or leased  after October 6, 1991, must be a ccessible and  hav e space an d secu remen t
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for at least one w heelchair or  mob ility aid u nless the com bined  un it of tractor and  trailer

alr ead y can a ccom mod ate tw o w heelch air  or  mobility  aid  user s.  

For example, if an entity purchases a new tractor unit with passenger seats that can

accom mo da te on e w hee lchair  or m obility  aid  use r, th e next tra iler u nit  pu rcha sed  for th at tr ain

mu st also accommod ate one wh eelchair or mob ility aid u ser.  Other trailer units wou ld not

need to be accessible.  If, on the other han d, the new  tractor unit could accomm odate two

whee lchair  or m obility  aid  use rs, no ne w tra iler u nit s w ou ld n eed  to be  accessible.  Moreover , if

new  tra iler u nit s are  pu rcha sed  for an  existin g tr actor  un it, each  wou ld n eed  to be  accessible

un til the train  could a ccommod ate at least tw o wh eelchair or m obility aid u sers.

Sections 1192.23(b) and (c) cover access by lift or ramp, respectively, and section

1192.23(d) contains req uirem ents for secur emen t space an d d evices.  For ease of reference, these

specific sections are included  below.

§1192.23 Mob il ity  aid accessibi li ty. 

(b) Vehicle l ift . - (1) Design load.  The design load of the lift shall be at least 600

pounds.  Working parts, such as  cables, pulleys, and shaf ts , w hich can be expected to  wear,

and upon which the l if t depends for support of  the  load, shal l have  a safety  factor of at least

six, based on the ultimate strength  of the material . N onworking parts, such as  platform,

frame, and attachment hardw are wh ich w ould not b e expecte d to w ear, shal l hav e a saf ety

factor of at least three, based on the  ul timate s trength of the material .

Most li ft m an ufacturer s an d  tran sit a gen cies h ave been  usin g the  desig n load  of 600

pou nd s specified in §1192.23(b)(1) for some time.  It is the same as the California specification

and  the FTA-spon sored  Guidelines Specifications issu ed  in 1986.

While some responses to the proposed gu idelines suggested increasing the design load,

it shou ld b e po inted  ou t th at th e design  load  do es not repr esen t th e maxim um  load  the lift is

capable of su pp orting .  The safety factors for the sup por t comp onen ts mea n th e lift cables,

pulleys and shaft will supp ort 3600 poun ds and  the platform, frame and attachment hard ware

mu st supp ort 1800 poun ds.  Except for a suggestion that a 700 poun d d esign load be required to

accom mo da te p ersons w ith  serv ice dogs, no rea l justification h as been p rov ided fo r increasin g

the load.  This design load is consistent with the d efinition of a "common  wh eelchair or

mob ility aid" which w eighs 600 poun ds or  less wh en occup ied.

Both th e FTA-sponsored  Guideline Specifications and some state codes specify a

detailed test and certification procedu re to help ensure reliability, maintainability and

du rability, including hydrau lic hose burst pressure.  The Board does not view these issues as

dir ectly re lated  to access ibility d esign  bu t ra ther op erat iona l consid erat ions .  The DO T ru le

req uires accessib ility  equ ipmen t to  be m ain ta ined  an d  th ose  factors w hich could  affect
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maintainability should generally be included in bid specifications.  Furthermore, the National

Highw ay Traffic and  Safety Adm inistration (NH TSA) may issue a regulation on several safety

asp ects  of accessib ility  equ ipmen t w hich m ay include some sp ecific test ing requiremen ts.  Th e

Board views NH TSA as the more appropriate agency to deal with these issues and has not d ealt

with  them  in the g uid elines.

(2) Controls. - (i) Requirements.  The controls shall be interlocked with the vehicle

brakes , transmiss ion, or door, or shall  provi de othe r appropriate m echan isms or sys tems, to

ensure that the vehicle cannot be moved when the lift is not stowed and so the lift cannot be

deployed unless  the  interlocks  or systems  are eng aged. The  li ft shal l deploy to  all  leve ls  (i.e .,

groun d, curb, and  inte rmedi ate po si tions) normal ly  enco unte red in  the o perating

environme nt. Where provided, each  control  for depl oying, lo wering , raising, and  stow ing

the lift and lowering the roll-o ff barrier shal l be of a momentary contact type requiring

continuous  manual  pressure by the  operator and s hal l not al low improper li ft sequencing

when the  li ft pl atform i s occu pied. The controls  shal l all ow  reversal  of  the l if t ope ration

sequence, such as rais ing or low ering a platform that is  part way dow n, w ithout allow ing an

occupied platform to fold or retract into the stowed position.

This prov ision is ada pted  from th e FTA-sponsored  Guideline Specification but

generalized since it applies to a broader range of vehicles including vans wh ich rarely have

transm ission or brake interlocks like large buses.  Most large vehicles are specified with  door

interlocks which prevent the bus from moving w hen the door is open.  Since the door mu st be

open  to oper ate the lift, the abov e prov ision w ould  be satisfied.  If an auxiliary d oor is pr ovided

exclu sive ly for  a lift o r ram p, t ha t d oor  wou ld  also  need  to be in ter locked .  Alte rn atively , the lift

or ram p itself could b e prov ided  with  its own  interlock system .

For vans  an d  som e sm all v eh icles, t he  situ at ion  may be le ss s traight  forward .  The

"approp riate mechanisms or systems" might includ e some relatively simple electrical interlocks

to preven t the lift from being d eployed u nless the interlock is engaged.  For example, some

vans have a sw itch in the shift lever collar which is activated wh en the lever is placed in the

"park" position.  Oth er veh icles have an in stru men t pan el war ning  light w hich is activated

when t he  parkin g brake is  fully eng aged  as a  rem inder t o relea se it  befo re m oving the  veh icle. 

Either of these electrical functions could be tied into the lift electrical system (perhaps through a

relay) so that it could not be op erated un less the vehicle transmission were in park or the

em erg ency brake eng aged .  For a  man ual r am p which h as n o electr ical fu nct ion , a d oor  sw itch

may be ap prop riate if the vehicle electrical system is tied to th e door sw itch in some fashion

that w ou ld n ot allow the veh icle to be m oved  un less th e ram p w ere st ow ed .  For exam ple, in

many van s, the lift is operated from an auxiliary battery so that the vehicle ignition switch can
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be turned off.  It would be a relatively simple matter to wire the ignition switch through a relay

to a switch on th e lift or door w hich is activated w hen th e platform is stowed  or the door

closed, preventing the ignition switch from being turn ed on u ntil the lift is stowed.  On the

other  han d, a flashin g light or b uzz er w hich is activated  by th e lift or open d oor is not su fficient

since it could be ign ored .  The key opera tional criterion is th at th e vehicle canno t be mo ved

while the lift o r ra mp  is in u se.  The in terlock mechanism  or circu it m ay n ot be  activa ted  un til

th e lift  or  ramp ha s m oved  som e slig ht  d ista nce  from its s tow ed  posit ion  provid ed  th e in ter lock

engages before any gaps occur wh ich could p ose a hazard.  Generally, gaps between th e

plat form an d  veh icle floor , for exam ple, sh ou ld  no t exceed  5/ 8 inch  befo re t he  inter lock

engag es.

Furth ermo re, the lift mu st be d esigned  to dep loy to all levels expected to be en count ered

in the operatin g environm ent.  While generally not a problem w ith today's equ ipmen t, some

older d evices wou ld n ot dep loy to grou nd  level un less the veh icle were first "kneeled".  There

are a few  cases, howev er, wh ere the d evice might  not n eed to r each th e grou nd .  If, for example,

the vehicle operates only along a restricted right-of-way such as a specially designed pedestrian

mall w here all of the stop s are at ra ised cur bs, or only stop s at d esignated  stations w ith raised

plat forms, th en  all s top s en cou nt ered  in th e op era tin g en vir on men t are a bove grou nd  level.  

One p roblem w hich has been encoun tered in som e environm ents is that the curb is too

high, ra ther th an  too low , for th e lift.  This also  occur s w hen  the roa d h as a h igh  crow n, tip pin g

the bus tow ard th e curb.  The prob lem is especially acute for front door lifts.  At least one

tran sit opera tor w ith front  door  lifts has specified a "kneeling" air bag on  the left rear wheel. 

Lowerin g th e left rea r su spens ion r aises t he fron t right  corn er, th us  levelin g th e bu s, allow ing

the lift to be dep loyed .  While t his is n ot a r equ irem ent , it is worth con siderin g for in clusion in

new  vehicles.

Finally, the controls must be of the mom entary contact type, requiring continu ous

pr essu re to  activa te an d m us t be in terlocked  to p reclu de  the po ssibility  of fold ing  or stow ing

th e lift  when t he  plat form is occu pied  (excep t as p rovid ed  in th e exception d iscu ssed  belo w). 

Some lifts currently in service can be folded or stowed simp ly because the operator pr esses the

wron g bu tton  at th e w ron g tim e.  This regu lator y p rov ision  is intend ed  to p reclu de  th is

po ssibility .  Some lifts accom plish  th is fun ction  by in corp ora ting a p ressu re sen sitive  sw itch in

the platform to sense when it is occupied.  Others incorporate a slip-clutch mechanism on  the

fold ing m oto r su ch t ha t it  is n ot ca pable of fo ld ing any th ing h eav ier  th an  an  em pty plat form. 

Photocells or proximity switches migh t also be employed to d etect the presence of a person on

th e lift p lat form .  Some lifts a lso em ploy p ressu re switch es a t p inch  po int s to  stop t he  lift

oper ation if a pa ssenger's foot is caug ht betw een op posin g mem bers.  What ever system  is used ,

it should be d esigned so that, if the pressure sw itch, photocell or proximity switch is not

op era tin g, th e lift  will not o pera te.  
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The lift must be capable of reversal, but w ithout folding or stowing.  For example, if the

platform is raised to the bus floor but the inner barrier fails to retract to allow the user to board,

then t he con tro ls mus t allow  the lift to be retur ned  to th e gro un d level for  deboard ing .  In th is

case, the fold or stow function mu st still be preclud ed un til the platform is empty.

(ii ) Except ion.  Where the li ft i s des igned to  deploy  with  its  long dimension paralle l

to  the vehicle axis and which pivots  into  or out of the vehicle while occupied (i .e ., "rotary

li ft"), the requiremen ts of  this  paragraph prohibiting the l if t from b eing stow ed whi le

occup ied sh all  not ap ply i f the  stow ed pos ition is  withi n the  pass enger compartment and  the

li ft i s intended to be s tow ed whi le  occupied. 

This prov ision simp ly perm its the u se of a certain typ e of lift wh ich wou ld be p reclud ed

by the previous requirement that the lift cannot be stowed w hen occupied.  The particular type

of device, a rotary lift, intend ed to be covered by th is exception is one in which the p latform

rotates in to the v ehicle and  this is the stow ed p osition.  In this case, the lift is inten ded  to be

stowed w hile occupied, which w ould otherw ise be prohibited by strict application of the

previous paragr aph.  It should be noted, how ever, that another type of rotary lift in w hich the

pla tform  is intend ed  to be  raised t o a vertica l position  for sto wage, is n ot covered  by th is

except ion.  Such  a d esign  is no t p reclu de d, sin ce the  rota tion  of the pla tform  while occup ied  is

no t p roh ibited , but  the actu al ra ising  of the pla tform  into  the ver tical stowed  position  mu st still

be pr evented  wh en th e platform  is occupied.

(3) Emergency operat ion.  The lift shall incorporate an emergency method of

deploying, lo wering  to ground l evel  with a l if t occupant, and raisin g and  stow ing the  empty

li ft i f the pow er to the l if t fai ls . No emergency method, manual  or othe rwise , shall  be

capabl e of  bei ng ope rated in  a mann er that coul d be  hazardous to the  li ft occu pant o r to the

operator when ope rated accordin g to m anuf acturer's instructions, and  shal l no t permi t the

platform to  be s tow ed or fol ded w hen occu pied, unl ess the  li ft is  a rotary l if t and i s inten ded

to be s tow ed whi le  occupied. 

This prov ision is intend ed to a llow p ersons w ho n eed th e lift to deboard , to do so even

if the lift or bus pow er fails.  Typically, this operation is performed  by a han d op erated crank or

pu mp , alth ou gh  som e devices in corp ora te a b ack-u p p ow er system .  The em erge ncy system is

only intend ed to allow the lift to be deployed an d low ered to the grou nd  with an  occup ant, not

to allow the passenger to board the vehicle.  Whatever method is used for 

emergency operation, it mu st continue to operate safely, wh en operated according to

man ufacturer's instructions.  The emergen cy system mu st not perm it the lift to be stowed or
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folded w hen occupied.  This could be accomplished with a pressure valve in the hand  pum p

system w hich wou ld not allow su fficient pressure to fold a lift platform w hich had  some

specific weight on it.  Another possible way to comply with this provision is to provide two

sep arate p ump con trol sy stems, on e for  ra isin g and  low ering  an d  on e for  stowing, w hich

req uire  a h an d  lever t o be  rem oved  from on e va lve  an d  placed in an oth er t o al low  op era tion. 

This could be especially effective if the stowage control access point were physically blocked by

a lift occup ant.

(4) Pow er or equi pment  fai lure.  Platforms stowed in a vertical position, and deployed

platforms w hen occupied, shal l have  provis ions  to prevent their deploying, fal ling , or

folding any  faste r than 12 inch es /second  or thei r dropping of  an occupant i n the  eve nt of  a

single  fai lure of  any load carrying  component. 

This provision requires some sort of "braking" or "dam ping" mechanism, similar to

th ose p rov ided  on  elevato rs, to p rev en t "free fa ll" of an  occupied  platfo rm  in t he  event  of a

po wer failu re or  sing le failu re of an y load  carrying com po nen t.  The fall r ate is sub stan tively

the sam e as the FTA-spon sored  Guideline Specifications.  The provision app lies to the fall rate

of the deployment cycle as well as an occupied lift platform because it is also intended to

protect a person w ith a disability who m ight be waiting close to the vehicle for the lift to dep loy

wh en the pow er fails.  This is not a "planned " event wh ich can be anticipated and  the slow rate

might pr ovide enough  time to move out of the way.  This provision app lies only to those lifts

which  are s tow ed  in a  ver tical p osition , generally  the so-called  "active" lifts, wh ich cou ld u nfold

when  som eon e is w aitin g ou tsid e th e veh icle.  Most su ch lifts w ith  a p ow ered  deploy cycle

simply stop when th e power fails.  Preventing rapid deployment in the event of a single failure

of a load carrying componen t, such as a chain or cable breakage, will require more ingenuity.

(5) Platform barriers.  The lift platform shall be equipped with barriers to prevent any

of  the w heels of  a wheelchair or mobi li ty aid  from rol ling off the  platf orm du ring i ts

operation. A movable barrier or inherent design feature shal l prevent a wheelchair or

mobi li ty aid  from rol ling off the  edg e clo sest to th e ve hicle u ntil  the p latfo rm is i n its  ful ly

raised position. Each side of the lift platform which extends beyond the vehicle in its raised

position shal l have a barrier a minimum 1-1/2 inches high. Such barriers shal l not interfere

with  maneuvering into or out of  the  ais le . The l oading-edge barrier (outer barrier) which

functions as  a loading ramp w hen the l if t is  at groun d level , shall  be  suff icient when raised

or closed, or a supplementary system shal l be provided, to prevent a power wheelchair or

mobi li ty aid from riding over or defe ating i t. The o uter barrier of the l if t shall  automatically
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raise or close, or a supplementary system shall automatically engage, and remain raised,

closed, or engaged at al l times that the platform is  more than 3 inches above the roadway or

sidewalk and the  platform is  occupied. Al ternative ly , a barrier or sys tem may be raised,

lowered, opened, closed, engaged, or disengaged by the  li ft operator, provid ed an interlock

or inherent des ign feature prevents the l if t from rising unless  the  barrier is rais ed or closed

or the supplementary system is engaged.

The firs t p art  of th is pr ovision cov ers the b arr ier (often  called  a "roll stop ") which  is

intended  to prevent the lift user from rolling or stepping off the platform edge closest to the

vehicle.  Some lifts have a flap which rises when the lift is deployed an d lowers w hen the

pla tform  reach es th e veh icle floor level.  Oth er d esign s depend  on t he s tru ctur e of th e veh icle

itself or  a "close-out  pa nel" to p revent  falling  off the  inn er ed ge.  This fea tu re is p art icular ly

impo rta nt  in som e va n a pp licat ion s w here a  pe rsons ' toe s can  be t rapp ed  between  th e ris ing  lift

platform and  the und erside of the door sill (as explained later, the lift must be designed to

accommod ate bo th  inward  an d  ou tw ard  facin g of w heelch air  an d  mobility  aid  user s).  

Clarifying langu age has also been add ed to the p rovision with regard  to the mean ing of

"enter ing  the veh icle" and  the need  for sid e bar riers  on t he p ort ion o f the  lift which  is ou tsid e

the veh icle wh en t he p latfor m is  raised.  Th at is, th e po rtion  of the lift pla tform  which  rem ains

outside th e vehicle wh en the lift is in the raised position m ust hav e side barriers.  The portion

which  is insid e th e veh icle env elop e does n ot n eed  side bar riers , since su ch ba rrier s cou ld

res tr ict the  ability  of a w heelch air  or  mobility  aid  user  in  tu rn ing in to t he  ais le.  In  ad dition, a

sp ecific p rohibit ion  makes it  clear  th at  th e sid e ba rr iers can no t in ter fere  with  man eu verin g. 

Car e m us t be  tak en  in t his  design b ecau se th ere  is often  a ga p b etw een  th e sid e of th e lift

pla tform  and t he b us  floor w hen  the lift is fully  raised.  Sever al lift m an ufactur ers and  transit

operators use various "close-out" gaskets and devices to eliminate or reduce such gaps so that

th e w heel of a  wheelch air  or  mobility  aid  will not b e tr ap ped  when i t tu rn s in to t he  ais le.  The

height requirement for side barriers has been chosen to accomm odate some rims on the

camber ed w heels of sport  wh eelchairs w hich m ay need  space to clear th e barriers.  H igher

barriers might interfere with such chairs unless the platform is wider.

With respect to the requirement for the loading edge (outer) barrier, consideration was

given to both a gen eral performan ce requirement an d a m ore specific requirement for

ap pl ication  of a spe cified  force  at a  specified  he igh t.  Ma ny  tra ns it ag encies and  lift

manu facturers had suggested that the test procedure for outer edge barriers in the FTA-

spon sored  Guideline Specifications be includ ed in  §1192.23(b)(5).  This test proced ure in volved

the use of actual wh eelchairs being driven against outer barriers in order to determine the

minimum  he igh t an d  str ength  for a  bar rier  which  wou ld  pr event  a w heelchair  from  roll ing  off

the lift platform.  The Board also considered suggestions to set a maximum  barrier height
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ranging from 2 inches to 6 inches and to require that the barrier angle outwa rd at 45 degrees to

accomm oda te larger w heelchairs.

The Board has not specified a safety test for the loading edge (outer) barrier in the final

guidelines because NHTSA may issue proposed safety standard s for lifts.  The Board feels that

NHTSA is the  ap propria te a gen cy to  defin e sa fety  tes ts.  In  th e m ean tim e, §1192.23(b)(5)

inclu de s on ly a p erforma nce r equ irem ent .  The d etailed  force tes t in t he o rigin al p rop osal cou ld

hav e been int erpr eted a s mean ing th at a 3-inch high  barrier w as sufficient to pr event a  pow er

wh eelchair from r olling off a platform .  This is not the case, since some comm on p ower

wheelch air s can  eas ily r ide ov er a  3-inch  barr ier , even if it is  firm ly locked  in its r aised  posit ion . 

A barrier with a height greater than 3 inches may be adequ ate, depending on  the angle of the

barrier and its rigidity, but a specific test has not been performed  to determine w hat the

approp riate height should be.  Further, the proposed test seemed to ignore other potential

solu tion s su ch as  a rep orted  Can ad ian  stan da rd  which  wou ld a dd ress t he iss ue  of pr even ting

the occup ant of a wheelchair or mobility aid from falling from the platform in add ition to

restraining the chair.  Accordingly, the final provision permits a supp lementary system as an

alternative to a high barrier.

Finally, whatever barrier or supplemental system is used, it must either rise or engage

automatically when the lift is raised more than three inches off the ground, or there must be an

interlock wh ich prevents the lift from rising more th an three inches off the ground  unless the

barrier or  sup plem entar y system  is engaged .  Thus, the bar rier or system  could b e engag ed

ma nu ally, p rov ided t he lift cou ld n ot ris e un less it w ere p rop erly engaged .  Systems cou ld

emp loy an electrical switch which interrup ts pow er to the lift unless the barrier is engaged  or

mig ht  use  a m echanical slip -clutch  or ge ar a nd  spr ocket a rra ng ement  which  is eng aged  only

wh en th e barrier is raised  or the su pp lemen tal system  is engaged .

(6) Plat form surface.  The platform surface shall be free of any protrusions over 1/4

inch high and shal l be s lip res is tant. The  platform shall  have a minimum clear width of  28-

1/2 inches at the platform, a minimum clear width of 30 inches measured from 2 inches

abov e the  platf orm su rface to 30 in ches  abov e the  platf orm, and  a min imum clear length of

48 inches  measured  from 2 i nche s abo ve the s urface o f the  platf orm to 30 inche s abo ve the

surface of the platform. (See  Fig. 1)

The 30 inch by 48 inch platform is consistent with accessibility requirements which have

been in effect since 1980.  The Board acknowledges that some power wh eelchairs cannot be

accomm oda ted on  such a  platform  but d oes not h ave su fficient d ata on  wh ich to base a

requirement for a larger platform although some man ufacturers and transit operators had

sugges ted  that th e pla tform  leng th  be 50 inch es.  Lift pla tform s w hich  exceed  the minim um
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requirements of this section are desirable to accommodate a larger proportion of the potential

pop ulation .  Such lifts are, in fact, commer cially available.  The m inimu m p latform size ap plies

to both  large an d sm all vehicles since they w ill need to serv e the sam e pop ulation  in m ost cases.

The FTA-sponsored  Guideline Specifications called  for  a p lat form len gth o f on ly 44

inches, 2-1/ 2 inches above th e platform , althou gh 48 inches w as recomm end ed.  This shor ter

length  includ ed in  the FTA-spon sored  Guideline Specifications was based on  incomplete data

and w ould not accommod ate larger power wheelchairs and three wheeled scooters which are

used  by m any  ind ividu als with  disabilities wh o ride p ublic tran spor tation.  These d ata w ere

derived from the length of the wh eelchair itself rather than the length of a wh eelchair and  its

user .  

On the other h and , UFAS and the ANSI A117.1-1980 standards sp ecify a 48 inch length

for an occupied w heelchair and req uire a space of 48 inches by 30 inches for the clear floor

sp ace r equired  to a ccom mod ate a s ingle  sta tiona ry  wheelch air  an d  for  a p lat form lift.  A

dia gra m in  the ap pend ix of the  1980 ANSI stan da rd  clearly  sho ws th at th e toes  of a w hee lchair

occup an t exten d four  to six inches b eyon d t he foo tp lates.  Fu rth erm ore, p ow er w hee lchair s

usually have "anti-tip bars" behind and  below the curve of the rear wheels and sm aller rear

wheels tha t ar e set  fur th er b ack t ha n m an ua l wheelchair s an d  which  limit th e loca tion  of lift

safety barriers.  This information has been readily available for some time, and w as discussed at

length in the Board's technical publication Lifts and Wh eelchair Securem ent  published  in 1987. 

Most lift manufacturers have respond ed to this information and h ave designed their lifts

accordingly.

Section 1192.23(b)(6) is consistent with the d efinition of common w heelchairs and

mob ility aids an d p rovid es that t he 48 inch length  and  30 inch w idth  are to be m easur ed 2

inches ab ove th e p lat form.  The rea son  for  th e len gth m easurem en t to  be t aken  at  th e 2-in ch

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 interfere with anti-tip bars and oth er parts of the

wh eelchair or m obility aid.  Wh ile a minim um  length  at the p latform su rface is not specified

(unlike the width requ irement) obviously the platform surface cannot be less than the

whee lbase  of the mobility  aid .
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The width  measu rement a cknowledg es that the d oor structure of some bu ses would  not

perm it a 30 inch wid e platform un less the door or vehicle frame w ere mod ified.  This section

allows the wid th to be measured 2 inches above the platform to allow a narrow er platform at

the bottom only, thus perm itting wider lifts to be incorporated w ithout the need to m odify the

door frame.  Also, the lift hand rails are often attached to the p latform at the bottom an d the

structural m aterial takes up some p ortion of the usable surface.  In order to achieve a platform

with  a clear  widt h of 30 inch es at  the su rface w ou ld r equ ire a lift w ith  a m uch  wide r ov erall

wid th.  Measuring th e width  above the han drail anchor p oints allows a lift wh ich does not

affect d oor s tru ctur e bu t still allows a clear  30 inches  betw een  hand rails.  The clear sp ace is

measured  to a  he igh t of 30 in ches to  clear  th e ar mres ts o f most  wheelch air s an d  mobility  aid s. 

The clear space required is shown as the shad ed portion of Figure 1.  In effect, a box of the

indicated dimen sions must be accomm odated on  the platform.  The barriers must not intru de

into this area when raised.  Thus, the inner roll stop and outer barriers must be vertical or,

prefera bly slant ou tw ard , to prov ide th e clear area.  Und er no circum stances m ay th e barriers

slant inw ard  into th e requ ired clear sp ace.

The requiremen t for the 1/ 4-inch ma ximum  protru sion is consistent with com mon

accessibility standar ds, such as UFAS and AN SI, and is intend ed to red uce tripping  hazard s for

sta nd ees.  

The requirement for slip resistance is a general performance requirement.  The Board

ha d  con sid ered  usin g a  measure o f th e stat ic coefficien t of fr iction t o d ete rm ine slip  res ista nce
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but the practical difficulties of defining an appropriate test procedure convinced the Board that

a specific requirem ent sh ould  not be im posed .

The ap pen dix not es that slip  resistance is based  on th e frictional force necessary to keep

a shoe heel or crutch tip from slipping on  a walking su rface under cond itions likely to be foun d

on th e surface.  While the d yna mic coefficient of friction d urin g w alking v aries in a com plex

and  non -uniform  wa y, the static coefficient of friction, wh ich can be m easur ed in  several w ays,

pr ovides a  close a pp roximation  of th e slip  res ista nce  of a sur face.  Cont rary  to p op ular  belie f,

som e slippa ge is n ecessar y for w alkin g, esp ecially for  per son s w ith  rest ricted  gait s; a tru ly

"non -slip " sur face could  no t be nego tia ted .  

The Occup ationa l Safety and  Hea lth Ad min istration r ecomm end s that w alking su rfaces

hav e a static coefficient of friction of 0.5.  A research  project spon sored  by th e Board  cond ucted

tests with persons with d isabilities and concluded that a higher coefficient of friction was

need ed by  such p ersons.  A stat ic coefficient of friction of 0.6 is recommen ded  for steps, floors,

an d  lift p lat forms an d  0.8 for r am ps.  

The coefficient of friction va ries consider ably d ue to th e presen ce of conta min ants,

water, floor finishes, and other factors not under the control of transit providers and may be

difficul t to  measur e.  Neve rth eless , ma ny  com mon  mate ria ls su itable fo r floo rin g or  lift

pla tform  sur faces ar e no w labeled  with  infor ma tion  on t he s tat ic coefficient of friction.  Wh ile it

may not be possible to compare one prod uct directly with another, or to guarantee a constant

measur e, tran sit ope ra tor s or  veh icle d esigners a nd  man ufa ctu rer s ar e en cou raged  to spe cify

mat erials with  app rop riate valu es.  As more p rod ucts includ e inform ation on  slip resistan ce,

improv ed u niformity in measu rement a nd  specification is likely.  The Access Board's ad visory

guidelines on Slip Resistant Surfaces, available from the Board at no cost, provides add itional

information on this subject.

(7) Platform gaps.  Any openings betw een the platform surface and the raised barriers

shall  not e xceed  5/8 inch  in w idth. When the  platf orm is  at veh icle f loor hei ght with th e

inner barrier (i f applicable) down or retracted, gaps betw een the forward lift p latform edge

and the vehicle floor shal l not exceed 1/2 inch horizontally and 5/8 inch 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.

This sect ion is  intend ed  to p revent  the fron t caste r of a w hee lchair  from  tu rn ing

sideways and  drop ping throu gh the gap  between the raised barrier and  the platform.  It is the

qu an tificat ion  of a p erfo rm an ce crit erio n b ecau se 5/ 8 inch  is th e ap pr oxim ate  wid th  of a

wh eelchair caster wheel.  It should also be small enough  to prevent a  service dog p aw from
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falling throu gh.  The p rovision a pp lies only to the g ap b etw een th e platform  and  the ra ised

barrier a nd  does n ot pr eclude th e use of expan ded  meta l platform s.

The proposed  guidelines had  separate subp arts for buses and  vans.  The provision for a

hand -hold in the platforms of semi-automatic lifts has been moved to §1192.23(b)(7) in the final

guid elines since the tw o prev ious su bpa rts ha ve been  combined .

(8) Platform entrance ramp.  The entrance ramp, or loading-edge barrier used as a

ramp, shall not exceed a slope of 1:8, measured on level ground, for a maximum rise of 3

inches , and the transi tion from  roadw ay or sidewalk to  ramp may  be v ertical w itho ut ed ge

treatment up to 1/4 inch. Thresholds between 1/4 inch and 1/2 inch high shall be beveled

with  a slope no greater than 1:2.

In m ost  lift d esig ns , th e ou ter  barr ier  fold s d ow n t o for m a ram p up on to t he  plat form. 

The r am p slo pe  in th is section  is base d o n com mo n accessibility s tan da rd s.  The Board  is

inclined to relax certain slope standard s where there is reason to do so, based on physical

constraints.  How ever, in view of the availability of equipm ent wh ich meets the requirements

of this section, and th e lack of convincing evidence that the slope should be changed, the

requ iremen t has b een reta ined .  A suggestion  to define th e slope as bein g mea sured  on level

grou nd  has been  incorpo rated .

In general, the leading edge of the ram p m ust be tapered .  A maximum  vertical edge of

1/ 4 inch is perm itted but, if the lip is 1/ 4 inch to 1/ 2 inch, the edge m ust be beveled to a slope

of 1:2.  In no case may the lip be greater than 1/ 2 inch high.

(9) Plat form deflect ion.  The l if t platform (not including the  entrance ramp) s hal l not

deflect mo re than 3 de grees  (exclu sive  of  veh icle roll  or pitch) in an y di rection  betw een its

unloaded pos ition and its  posi tion w hen loaded with  600 pou nds appl ied through a 26 in ch

by 26 inch test pal let at the centroid of the platform.

The FTA-sponsored  Guideline Specifications provide for a 400 pound  test for active lifts

commo nly  use d o n sm all bu ses an d v an s an d a  600 pou nd  test load  for p assiv e lifts com mo nly

used on large buses.  During rulemaking, the Board considered whether the smaller load

shou ld be ap plied  to active lifts.

The p rov ision  has been  clarified  so th at th e pla tform  de flection  is exclusiv e of veh icle

roll or pitch.  The exclusion of veh icle roll is to account for th e case in wh ich the lift is installed

in a side door and  the exclusion of pitch is for the case where an active lift may be located in the

rear door of a van  or small bus.  In practice, how ever, the Board expects that th e deflection
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wou ld n ot be m easur ed on  the veh icle but wo uld  be mea sured  by th e man ufactu rer on  a "test

rig " in th e fact ory.  Th e m an ufacturer  wou ld  th en  cert ify the  lift a s m eet ing the  req uiremen t. 

The sam e is also anticipated  for other m easur es, such as acceleration an d ba rrier resistan ce.

Since the vehicle will normally tilt when th e lift is loaded, due to the w eight of the

wh eelchair or mobility aid an d the u ser, there will be a slope away  from the vehicle toward  the

barrier.  The reason for limiting the d eflection of the lift platform is to minimize the

con tr ibu tion t o th is slope by  th e p lat form itse lf.  This p rovis ion  ha s been  a p ar t of t he  FTA-

spon sored  Guideline Specifications for passive lifts.  The reason for not changing th e deflection

load  is that th e lift mus t fun ction  when  occup ied  by a  comm on whee lchair  or m obility  aid

which  is defined  as w eigh ing  as m uch  as 600 pou nd s w hen  occup ied .  To increa se th e an gle

wou ld a llow  the pla tform  to slop e more w ith  a heavy w hee lchair , a situ ation  which  is

po ten tially t he m ost d an gero us  and t he m ost like ly to r esu lt in a  whee lchair  or m obility  aid

overriding or defeating the outer barrier.

With  resp ect to a ctive lifts t yp ically u sed  on v an s an d sma ll veh icles, the v ehicle r oll is

even more pronoun ced due to the lighter vehicle weight and less stiff suspension.  In reality,

such lifts shou ld be req uired  to hav e less deflection, not m ore, to comp ensate for th e greater

veh icle roll.  H ow ever , stricter  requir ement s on  these lifts is n ot requ ired  at th is tim e.  It should

be n oted  that, u nd er th e ADA , per son s w ho  could  use  a fixed  rou te bu s, bu t th e rou te n eed ed  is

not yet  accessible, are eligible for para tran sit.  Therefore, it ma kes no sen se for the veh icles

pro vidin g such  dem and  respon sive service to meet a  lesser requ iremen t tha n th ose for fixed

route buses.  They both mu st accommodate the same range of common  wheelchairs and

mobility aids.  The test pallet defined is app roximately the wid th of a typical wheelchair or

mob ility aid w heelbase an d th e length  is the aver age betw een a com mon  three-w heel scooter

and a comm on pow er wheelchair.  The platform centroid, or center of mass, will usually be

close to the geometric center of the platform.

(10) Plat form movement .  No part of the platform shall move at a rate exceeding 6

inches/s econd during lowering and l if ting an occupant, and s hal l not exceed 12

inches/second during deploying or stowing. This requirement does not apply to the

deployment or stow age cycles  of  li fts  that are man ual ly  deployed or stowed. The m aximum

platform horizontal  and vertical acceleration when occupied shal l be 0.3g.

The requ iremen ts in th is section are taken  directly from  the FTA-spon sored  Gu ide line

Specifications wh ich adopted  a speed slow er than som e other specifications for reasons of

safety and  comfort.  The slower  speed  is even m ore imp ortan t for use by  stand ees.  How ever,

th e slower speed  is p rim ar ily r elev an t to  th e ra isin g and  low ering  of an  occu pied  lift.  Th e

Board is concerned abou t unn ecessarily increasing dwell time.  Nevertheless, the speed w ith



27

wh ich the lift deploys or stows is not unrelated to safety.  A potential user waiting outside the

vehicle might not be able to get out of the way of a rapidly d eploying lift.  Similarly, some lifts

wh ich fold up  into the passenger compartm ent, particularly active lifts, could p ose a hazard to

a person inside the vehicle near the lift if the platform is stowed too fast.  Accordingly, the final

rule provision specifies the 6 inch per second speed on ly for the raising and lowering of an

occupied  lift and a  12 inch p er second  speed  for the d eploy an d stow  port ion of the cycle.

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

act ive  lifts  an d  0.2g for  pass ive  lifts .  A lower rate w as specified for passive lifts for reasons of

com fort, ev en  th ou gh  an  ear lier  rep ort on  lift safet y h ad  reco mmended  a rate of 0.3g .  The

Ad visory Pa nel w hich d eveloped  the FTA-spon sored  Guideline Specifications did  not exam ine,

nor is th e Board  aw are o f, any  evid ence t ha t th e hig her  accelera tion  rat e pe rm itted  for activ e

lifts is unsa fe or u ncom forta ble for p assiv e lifts.  Since the req uir ement s for lar ge an d sma ll

buses a nd  van s hav e been conso lidated , the final gu idelines sp ecify the 0.3g acceleration rate.

The Board considered  a requirem ent for the maximu m rate of change of acceleration

(jerk) but  did  not d o so because it is d ifficult to m easur e and  can be affected by ot her v ariables

no t d irectly r elated  to th e rat e of chang e of accelera tion  of the lift pla tform  itself.  Also, th ere is

no resea rch w hich id entifies acceptable rates for p ersons w ith d isabilities.

(11) Boarding direction.  The l if t shall  permit both inboard and o utboard facing of

wheelchair and mobility aid users.

This prov ision is taken d irectly from th e Guideline Specifications and  is

straightforward.  While some operators advise wheelchair or mobility aid users to back onto

the lift, it is difficult for some persons to do so.  Backward m aneuvering past the fare box and

into the aisle of a front door lift bus is especially problematic for some people.  Therefore, the

lift must perm it persons to board and  alight facing either in toward the vehicle or out toward

the sidewalk or boarding area.  This requirement should be considered in conjunction w ith the

barrier or supplemen tal system d esigned to retain the wheelchair or mobility aid on the

platform.  For example, some barriers have been designed to rise und er the curve of the rear

wh eel or under the front footrests of a wheelchair.  Some designs may be u sable only if the

occup ant is facing a p articular direction.  This is not permitted .  Similarly, at least one

sup plem entar y lift restraint system  used  in Can ad a involv es a belt conn ected betw een

hand rails.  In some configurations, the belt is intend ed to be fastened around  the front of the

wh eelchair wh en the wh eelchair is facing outward .  Since the lift mu st accomm odate both

inwar d an d ou twar d facing wh eelchairs and  mobility aids, the belt would n eed to be long

enough to go around  the back of the wheelchair or mobility aid if the person is facing inward .
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(12) Use by standees.  Lifts shall accommodate persons using walkers, crutches, canes

or braces or w ho othe rwise  have  dif ficulty  usi ng step s. The  platf orm may  be m arked to

indicate a preferred standing position.

The requiremen t in this section regard ing use by stand ees received w ide sup port from

all commen ters to th e prop osed r ule, includ ing APTA a nd  two  other t ran sit organ izations,

individu als with disabilities and their organizations, governmen t agencies concerned w ith

accessibility, and  consultants.  Similar support w as expressed for the same requiremen t with

respect t o van s an d  sm all b uses . 

The legislative history of the ADA clearly states that Congress intend ed lifts to

accom mo da te sta nd ees.  See H. Rep t. 101-485, pt. 2, at 89.  In view of the w ide  sup po rt for  th is

provision, including transit operators and  transit associations, the Board ha s retained the

requirement in the final guidelines.  The DOT rule requires that operators accomm odate

stand ees on lifts wh ich meet th e design  requ iremen ts of Part 38.  Some cu rren t lifts already

meet th ose stand ard s with  respect to sta nd ees, provid ing h and rails wh ich mov e in tan dem

with the lift, and several transit systems have accommod ated standees on lifts for several years

with  no  rep ort ed  pr oblems.  See 49 CFR 37.165(g).

There has been some consideration to providing   contrasting marking aroun d the

perim eter of the p latform.  Some stan da rd s do sp ecify such mar king.  In light of th e other

requirements for lighting on the p latform, a contrasting edge, side barriers, and  hand rails, the

Board  does n ot believe tha t a per imeter m arkin g shou ld be req uired .

(13) Handrails.  Platfo rms on  li fts  shal l be  equ ipped w ith h andrail s on  two si des,

which mo ve in tan dem w ith th e l if t, and w hich sh all  be g raspable and  provi de sup port to

standees  throughout the  entire l if t operation. Handrails  shall  have a usable  component at

least 8 inches  long with th e low est portion a mi nimum 30 in ches  abov e the  platf orm and  the

highest portion a maximum 38 inches  above  the  platform. The handrails shal l be capable of

withs tandi ng a force of 100 pound s con centrated at any point on  the h andrail  witho ut

permanent deformation of  the  rail or its supporting structure. The h andrail shal l have  a

cross-sectional diameter between 1-1/4 inches and 1-1/2 inches or shall provide an equivalent

grasping surface, and h ave  eased edges w ith  corner radi i of not less than 1/8 inch. Handrails

shal l be placed to  provide a minimum 1-1/2 inches knuckle clearance  from the nearest

adjacent surface. Handrails shall not interfere with wheelchair or mobility aid

maneuverabil ity  when entering or leaving the  vehicle . 

The 100 poun d force requirement for lift hand rails is derived from the Canad ian and  the

California standard s.  Handra ils and  grab bars in buildings and  facilities are required to
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withstand  a force of 250 poun ds and  the White Book generally requires bus han drails to meet a

300 pou nd  test.  H ow ever , the C an ad ian  stan da rd  is well establish ed  and t he Board b elieves  it

shou ld n ot be chan ged  with out ev iden ce that it is inad equ ate.

With resp ect to the force requ iremen ts, han dr ails in build ings an d facilities are requ ired

to withstan d m uch high er forces because they are intend ed to p rovide sup port for rising from a

sitting position, maneuv ering into and  out of a wh eelchair or mob ility aid, or walking u p or

dow n stairs or  ram ps.  The ha nd rails on a lift are inten ded  only to p rovid e stability as op posed

to m ajor  su pport.  Lift h an dra ils m eet ing the  100 po und  force requ iremen t h ave been  in service

for many years with n o known  problem.  Moreover, hand rails mounted on  walls, are subject to

tor qu es w hich a re v ery  d ifferen t from  th ose  on  lift h an dra ils a tta ched  on ly to th e p lat form.  To

withstan d equ ivalen t forces w ou ld r equ ire su bsta nt ial rein forcem ent  of the lift ha nd rail

attachment p oints, with correspond ing increases in weight, and a p otential decrease in the

pla tform  widt h.  In  the absence o f inform ation  that th e 100 pou nd  force req uir ement  is

inad equ ate, it has n ot been ch ang ed.

As for handrail shape, the configuration is related to mounting h eight.  For example, the

FTA-sponsored  Guideline Specifications sp ecify mou nt ing betw een  25 inch es and  34 inch es. 

Considerable research has been conducted in the past on the height of a hand rail which can be

used  by person s w ith  a d isabilit y.  Unt il recen tly , th e accepted  he igh t h as b een  a m inimum 30

inches and a maximum 34 inches above the platform.  More recent research on han drail height

has suggested that a height from 34 inches to 38 inches is better and these dimensions have

been accepted by the m odel building cod es and incorp orated in th e Board's final guidelines for

buildings an d facilities.  Because of design constraints imposed b y the vehicle, the Board is not

inclined to impose these new dimensions on lift handrails.  How ever, some entities have

su ggested  a h igh er u pper l imit tha n t he  origin al p roposa l, so t he  Board  ha s in corporated  th e 38

inch maximum but retained the 30 inch minimum  height in this section.  Consideration was

giv en  to esta blishing  a p erfo rm an ce cri ter ion  instead  of height  req uiremen ts, b ut th e exis ten ce

of such criteria currently has resulted  in the placement of han drails wh ich are too low,

according to research.  Clearly, specific guida nce is needed to correct this situation.

With resp ect to han dr ail shap e or configur ation, th e Board  is not aw are of any  prob lems

with  eith er cu rved  or  ver tica l han dra ils, p rovid ed  th ey m ove in  tand em  with  th e p lat form. 

Therefo re, t he  provis ion  con tains no exp licit r efer ence to  d iagon al or h or izont al configu ra tion.  

The proposed rule would h ave required the handrail to have a horizontal or diagonal

component, at least 12 inches long, at the appropriate height.  How ever, the usable length has

been  chan ged  from  12 inches  to 8 inch es so th at a  ver tical han dr ail between  the mou nt ing

height limits would not be precluded .  Handrails which extend above or below the limits are

perm itted, p rovid ed a u sable segm ent is p rovid ed w ithin th e limits.

As for handrail diameter, the requirements in this section are consistent with the Wh ite

Book.  Also, the Board-sponsored Han d Anth ropometrics research project tested gripping by
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person s with  variou s han d d isabilities and con firmed  the ap pro priat eness of the sp ecified

dim ensions.  A 1-inch d iameter  han dr ail wou ld n ot be u sable.  The Board  notes th at m ost

veh icle han dr ails ar e mad e of p ipe.  In  the bu ildin g indu stry , pip e size typ ically sp ecifies insid e

diam eter so th at a 1-1/ 2 inch pip e han dr ail actually ha s a larger ou tside d iameter , sometim es

up to 2 in ches.  Such  ha nd ra ils h ave not p osed  an y kno wn p roblem.  Thu s, th e 1-1/ 2 inch

dia me ter r equ irem ent  can r esu lt in a  hand rail of a lmo st 2 inch es u nd er cu rrent  bu ildin g

ind ustr y pr actices.  The 1-1/ 2 inch clearance also received  genera l sup por t and  has been

includ ed.

It is critical that more than on e hand rail be provided if standees are to be able to use the

lift.  The presence of two hand rails is also critical for rotary lifts.  However, because of the

design of rotary lifts, it may be that a suitable configuration can be achieved with hand rails that

are not necessarily on opposite sid es of th e p lat form, bu t m igh t be on  tw o ad jacen t sid es. 

Accordingly, this section specifies handrails on "two sides" rather than "both sides" of the

pla tform .  The p erforma nce crit erion  that th e ha nd rails b e us able t hr ou gh ou t th e en tire lift cycle

still applies.

(c) Vehicle ramp. - (1) Design load.  Ramps 30 inches or longer shall support a load of

600 pou nds, placed at the  centroid  of  the  ramp dis tributed over an area of  26 inches by 26

inches, w ith  a safety  factor of at least 3 base d on the ultimate  strength of  the  material. Ramps

shorter than 30 inches shall support a load of 300 pounds.

The Guideline Specifications, from wh ich most of the technical requirements for ramps

were d raw n, sp ecifies only  a 400 pou nd  design  load  for ra mp s, based p rim arily  on t he sma ll

market identified at the time those guidelines were developed.  How ever, since ramps are

permitted in som e cases instead of lifts, it is essential that they be designed to accomm odate the

same range of common  wheelchairs and m obility aids.  Therefore, the 600 poun d d esign load

has been  specified for ram ps of 30 inches or longer .

For ram ps or b ridg e plates w hich are a pp roximately th e length  of the specified test

pa llet, pla cing a  load ed  pa llet on  the ram p w ou ld n ot test th e streng th  of the ram p b ut  wou ld

instead  mere ly r est  on  th e ve hicle an d  plat form or  cur b.  Fu rthe rm ore, ra mps sh orter  th an  30

inches n eed su pp ort on ly abou t half the w eight of a w heelchair or  other m obility aid at  a given

point: when  the front w heels are on the ram p, the rear w heels are still on the sidew alk or

boa rd ing  area , and  when  the rea r w hee ls move o nto th e ram p, th e fron t w hee ls w ill be inside

the vehicle.  Therefore, a 300 poun d d esign load is specified for shorter ramp s.  The prov ision

does n ot specify a test p allet for makin g this m easur emen t, but m anu facturers sh ould  use a

method w hich approximates the loading that wou ld be expected from either the front or rear

wh eels of a wheelchair or mobility aid, applied at enough p oints along the ramp length to
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ensure that it will supp ort a comm on wh eelchair or mobility aid user without significant

deflection.

(2) Ramp surface.  The ramp surface shall be continuous and slip resistant; shall not

have protrusions from the surface greater than 1/4 inch high; shall  have a clear width of 30

inches; and shal l accommodate both four-wheel  and three-wheel  mobi li ty aids .

The term  "contin uou s surface" is used inst ead  of "solid su rface" to mea n a sin gle,

uninterrup ted surface from edge to edge as opposed to a platform with a gap in the midd le that

may  incorpo rate step s.  It is also intend ed to p reclud e the u se of two sep arate r amp s placed

some distan ce apart.  Those configurations can accommod ate four wh eeled devices but cannot

accomm oda te thr ee wh eeled scooters.  Ramp s hav ing tw o par ts are p ermitt ed, p rovid ed th ey

are d esign ed  to be  deployed  toge ther to  pr ovid e a u nifor m, u nin terr up ted  sur face.  The ter m is

no t int end ed  to p reclu de  expa nd ed  me tal r am ps  which  are o ften  mu ch ligh ter t ha n so lid

platforms of the same strength.

While lift platforms are permitted to be 28-1/ 2 inches wide, ramps must have a clear

width at  th e su rface of 30 inches.  This is because ram ps ar e design ed to b e traver sed, w hile a

whee lchair  or m obility  aid  use r essent ially remains sta tion ary  on a  lift pla tform  while it  is in

operation.  For this reason, a wheelchair or mobility aid user needs more clearance on a ramp

for man euv ering th an on  a lift platform.  The restr iction on 1/ 4-inch high p rotru sions is taken

from com mon  accessibility stand ard s for accessible surfaces.

The Board had  considered specifying a value of 0.8 for the static coefficient of friction as

a mea sure of slip resista nce.  Due to th e pra ctical difficulties in specifying an  easily measu red

valu e, there is no sp ecific requirem ent for a coefficient of friction.  The Board  has in cluded

ad visor y in form ation  in th e ap pend ix to th e gu ide lines a nd  a tech nical a ssista nce b roch ur e "Slip

Resis tant  Sur faces" is availa ble  from th e Board  at  no  cost .  See th e d iscu ssion o f slip  res ista nce

un der  section 1192.23(b)(6) above.

(3) Ramp threshold.  The transition from roadway or sidewalk and the transition from

vehicle  floor to the ramp may be vertical  without edge  treatment up to  1/4 inch. Chan ges in

leve l betw een 1/4 inch and 1/2 inch shal l be beveled with  a slope no greater than 1:2.

This provision is drawn  from common  accessibility requiremen ts for accessible groun d

and  floor surfaces.  The end s of the ramp, both w here it meets the road way, sidew alk or

boardin g area, and th e transition to vehicle floor, must be tapered  to 1/ 4 inch vertical lip or up

to 1/ 2 inch , bev eled  to a  slop e of 1:2.  In  no  case  may th e lip  exceed  1/ 2 inch .  
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Since the requirement is based on common accessibility standard s and ram p

man ufacturer s sa id  th at  it w as easi ly achievable, th e Board  ha s not ch an ged  th e p rovis ion . 

Op erat ors w ho  sug gested  a 5/ 8 inch t hr eshold  seem ed  to h ave  been  concer ned  about  existin g

equ ipm ent w hich is not a ffected b y these gu idelines.

(4) Ramp barriers.  Each side of the ramp shall have barriers at least 2 inches high to

prevent mobility aid wheels from slipping off.

Some responses to the original proposal suggested that the height of side barriers

shou ld d epen d on  the leng th of th e ram p.  On e opera tor u ses a short  bridg e plate p laced

betw een  do or p osts w hich , in its v iew  limit s later al m ovem ent  of a w hee lchair  or m obility  aid

to the extent that side barriers are unnecessary.

The Board  has no  infor ma tion  which  pr ovid es a r ation ale on  how  the bar riers  sho uld

vary  according  to ram p leng th.  Wh ile short ram ps or b ridg e plates th at are p laced betw een

door  posts lim it the likelihood  of a wh eelchair or m obility aid rolling  off, the Board b elieves

there is still sufficient danger in many situations to require edge barriers.  In the absence of any

data on w hat the cutoff point should be, and in view of limited opposition to the provision, the

Board has decided not to change this requirement un til further study is completed or add itional

information is obtained.  The Board w ill consider adding ad ditional requirements du ring future

revisions an d u pd ates of the gu idelines.

The height requirement for side barriers on ramp s is derived from common accessibility

requ iremen ts for ram ps.  The heigh t differs from th at for lift platform  side bar riers because

whee lchair s an d m obility  aid s move a long  the ram p d ur ing  board ing  and a ligh ting an d t her e is

subst antially m ore op por tun ity for wh eels to ride ov er the b arriers th an for lift platform s.

(5) Slope.  Ramps shall have the least slope practicable and shall not exceed 1:4 when

deployed to ground level. If the height of the vehicle floor from which the ramp is deployed

is  3 inch es  or les s abo ve a 6-inch  curb, a maxim um slope of  1:4 is p ermitte d; if the  hei ght of

the  vehicle  floor from w hich the ramp is  deployed is  6 inches or less, but greater than 3

inches, above a 6-inch curb, a maximum slope of 1:6 is permitted; if the height of the vehicle

floor from which the ramp is deployed is 9 inches or less, but greater than 6 inches, above a

6-inch curb, a maximum slope of 1:8 is permitted; if the height of the vehicle floor from

which the ramp is  deployed is  greater than 9 in ches above a 6-inch curb, a sl ope of 1:12 shal l

be  achieved. Foldi ng or telescoping ramps are pe rmitted provided they  meet al l s tructural

requirements of this section.
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Tests of ramps on buses were condu cted as part of the Transbus p rogram.  Those tests

showed th at a slope of 1:6 was generally the maximum  slope which could be negotiated but

th at  shor t ram ps of 1:4 slope cou ld  be u sed  by som e p erson s u nd er som e circumsta nces.  The

Board recognizes that there are practical difficulties in meeting common accessibility standards

in vehicles which are constrained by oth er factors, such as maximu m w idth.  Further, some

ramped  bu ses  desig ned  for  an d  used  in urban  areas  wou ld  ha ve ramp slop es a t cu rbs w hich

meet common accessibility standards bu t may also operate und er other conditions, such as

rural areas.  Nevertheless, because of the advantages of ramped  buses in terms of cost,

efficiency and  speed  of board ing, the Board  does n ot w ant t o preclu de th eir use or con tinu ed

developmen t.

In v iew  of th e fact ors w hich could  affect  ramp slop e, th e p roposed  sect ion  was r evised . 

The final provision requires that, in general, the least slope practicable be obtained, and may

not exceed  1:4 when  deployed  to th e gro un d.  For  pu rp oses of d etermin ing  the "norm al"

de ploym ent  cond ition , the p rov ision  assu mes a 6 inch  high cu rb.  A s lope of 1:4 is perm itted  if

the vertical floor height is 3 inches or less above a 6 inch curb. This would require a ramp

app roximately 1 foot long and  wou ld be short enough  to be negotiable by many p eople.  If the

floor h eight  does  no t exceed  6 inch es above th e cu rb , a slo pe of 1:6 w ou ld  be p erm itted .  A

slop e of 1:8 w ou ld  be p erm itted  if th e floo r h eight  does  no t exceed  9 inch es above th e 6 inch

curb.  A slop e of 1:12 would  be requ ired for gr eater rises.

Height of Vehicle Floor
Above 6-inch Curb

Maximum Ramp Slope

3 in. or less 1:4

6 in. or les s bu t m ore t ha n 3 in . 1:6

9 in. or les s bu t m ore t ha n 6 in . 1:8

more than 9 in. 1:12

(6) At tachment .  When in use for boarding or al ighting, the ramp shal l be firmly

attached to  the  vehicle  so  that i t is  not subject to displacement when loading or unloading a

heavy power mobi li ty aid and that no gap between vehicle and ramp exceeds 5/8 inch.

The 5/ 8 inch g ap  spe cified is based  on t he w idt h of a  whee lchair  fron t caste r.  In th is

case, the Board believes simplicity should be the ru le.  The specified d imension is easy to

measure w hereas specifying a performance criterion wou ld require the ramp  manu facturer to

first make an ind epend ent determ ination of wha t constitutes an app ropriate gap  for a variety of

mob ility aids.  The measu remen t does n ot ap pear  to be bu rd ensom e.
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With respect to portable ram ps, the ADA legislative history specifically ment ions

po rta ble ra mp s as a  viab le op tion  for som e veh icles.  The p rincipa l comp lain t abou t p ortable

ram ps  has us ua lly been  the po ssibility  of slipp ing  which  the Board  believes is ad equ ately

ad dr essed  by th e req uir ement  that th e ram p b e att ached t o th e veh icle wh en in  use  for board ing

and  alighting .  Several comm ercially available por table ram ps h ave bra ckets wh ich are atta ched

to th e veh icle and  which  per mit  qu ick conn ect an d d isconn ect.  Oth ers h ave  a hole-an d-p in

arran gemen t wh ich allows for firm a ttachm ent w hile in u se.  The definition of "firm ly attached "

in this case means that the ramp d oes not move enough to allow a gap betw een vehicle and

ramp  greater than  5/ 8 inch und er any cond itions, not necessarily that the ram p be rigidly or

perm anen tly attached .

(7) Stow age.  A compartment, securement system, or other appropriate  method shal l

be  provided to ensure that stowed ramps, including portable  ramps stowed in  the  passenger

area, do not impinge on a passenger's wheelchair or mobility aid or pose any hazard to

passengers in the event of a sudden stop or maneuver.

This section of the guidelines addresses the provision of a stowage compartm ent,

securement system, or other means of ensuring that the ramp d oes not pose a hazard.  In man y

situation s wh ere por table ram ps ar e curren tly used , the ram p is simp ly set inside th e passen ger

comp artm ent, som etimes lean ing aga inst th e passen ger's m obility aid w here it could  cause

injury in a sud den stop or m aneuver.  Some ramps autom atically stow in a pocket under th e

floor or are folded  back over th e step.  At least on e man ufactu rer p rovid es a storage a rea

immed iately  insid e th e d oor  as p ar t of t he  ha nd ra il con figu ra tion. 

(8) Handrails.  If provided, handrails  shall  allow  persons w ith  disabil iti es  to grasp

them  from o utsi de the v ehicle w hi le  starting  to bo ard, and to co ntin ue to us e the m

throughout the boarding process, and shall have the top between 30 inches and 38 inches

above  the  ramp surface. The h andrails  shall  be  capabl e of w ithstanding a force of  100

pounds  concentrated at any  point on the  handrail  without permanent deformation of  the  rail

or its sup porting s tructure. The handrail shall hav e a cross-sectional d iameter between  1-1/4

inches and 1-1/2 inches  or shall  provide an equivalent grasping surface, and h ave  eased

edges w ith co rner radii  of  not l ess than  1/8 inch . Hand rails s hall  not i nterfe re wi th

wheelchair or mobility aid maneuverability when entering or leaving the vehicle.

During the rulemaking process, the Board solicited input on w hether ramps shou ld be

required  to have ha nd rails.  Opinion w as divided .  One suggestion wa s to require han drails on
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ramps w ith a slope greater than 1:12 or longer than 6 feet but other entities were concerned that

han dr ails wou ld inter fere with  man euv erability of wh eelchair and  mob ility aid u sers.

The  Board  gen era lly a grees  th at  "short" ram ps an d  br idge p lates d o n ot n eed  ha nd ra ils. 

Unfortu nately, th ere is no gen eral agreem ent on  the d efinition of "short".  Since most  ram ps an d

bridge p lates will probably be "short" in some sense, the Board h as not ma de the p rovision for

hand rails on ramp s mand atory.  How ever, where they are provided, they must m eet structural

requ iremen ts and  not in terfere w ith m aneu verability.  The Board w ill furt her rev iew th is issue

wh en th e guid elines are revised  and  up da ted.

(d) Securement devices. - (1) Design load. Secu remen t sys tems on  veh icles  with

GVWRs of 30,000 po unds  or abov e, and their attachments  to such vehicles, shal l restrain a

force in the forward longitudi nal d irectio n of  up to  2,000 poun ds per se cureme nt le g or

clamping mechanism and a minimum of 4,000 pounds for each mobility  aid. Securement

systems  on vehicles w ith  GVWRs of up to  30,000 pou nds, and their attachments  to such

vehicles, shal l restrain a force in the forward longitudinal  direction of up to  2,500 pou nds

per securement leg  or clamping mechanism and a minimum of  5,000 pou nds for each

mobi li ty aid. 

These requ iremen ts are tak en d irectly from th e Guideline Specifications.  The force

requirements for different weight vehicles is based on research on the g-forces experienced by

variou s vehicles and  their crash  profiles.  Smaller v ehicles generally exper ience high er g-forces

than large buses.  In the absence of new d ata or research, the Board does not believe a change

from th e prev ious gu idelines is w arran ted.  The sign ificant forces d urin g collision ar e imp osed

pr ima rily on  the rea r secu rem ent  legs (for a  forw ard -facing secur ement ).  Four-p oint

securement systems are comm on in deman d responsive and some fixed route operations but

the tw o forwa rd  strap s are p rimar ily design ed to p rovid e containm ent an d r edu ce or prev ent

reboun d.  Therefore, the front straps are n ot subjected to the sam e forces.  This section is not

inten ded  to sug gest a tw o-point secu remen t system .  How ever, most  securem ent d evices

consist of two strap s or clamping d evices, one attached to each side of the wh eelchair or

mob ility aid fram e.  As such, each leg accoun ts for abou t half of the force of restraint .  At least

one device in current u se has a metal bracket which has a hook on each side that attaches to the

wh eel axles, both of w hich are secu red  to the v ehicle floor throu gh a sin gle belt.  In this case,

the single belt must accommod ate all of the 4,000 or 5,000 pound s of force, depen ding on th e

veh icle size.  The m ore se curement  stra ps  or d evices u sed  for each  whee lchair  or m obility  aid ,

the less force each one m ust accom mod ate ind ividu ally.  To be effective, the securemen t dev ices

mu st be a ttached  to th e w hee lchair  or m obility  aid  frame, not the w heels.
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There are several securem ent dev ices wh ich have been used  successfully in a variety of

situation s wh ich are d escribed in th e Board 's technical assistance bro chur e "Securemen t of

Wheelchairs a nd  Other  Mobility Aids o n Tran sit Vehicles."  This brochure, available free from

the Board , provid es d etailed  techn ical specification s for secu rem ent  devices an d lis ts av ailab le

resour ces.  Such d evices, proper ly installed, sh ould  meet th ese guid elines.  In add ition, there

are severa l new  and  on-going  projects design ed to p rod uce better secu remen t dev ices.

(2) Locat ion and si ze.  The securement system shall be placed as near to the accessible

entrance as p racticable and shal l have  a clear floor area of 30 i nches  by 48 inches. Such space

shall  adjoin , and m ay overlap, an acce ss  path. Not more than 6 inches  of  the  required clear

floor space may be accommodated for footrests  under another seat provided there is a

minimum of 9 inches  from the floor to the lowest part of  the  seat overhanging the  space.

Securement areas  may have fold-down seats to  accommodate other passengers when a

wheelchair or mobility aid is not occupying the area, provided the seats, when folded up, do

not obstruct the clear floor space required. (See Fig. 2)

The clear  floor a rea is

consistent with the d efinition of

a common  wh eelchair or

mo bility a id.  Serv ice an ima ls

should be able to be

accomm oda ted in  an ar ea

ad jacent to the sp ace specified,

no t n ecessar ily w ith in  it.  N otice

that the area may overlap an

adjacent access aisle.  However,

there is no requirement that  the

access aisle remain clear and

un obstru cted by a noth er

wheelch air  or  mobility  aid .  The

Board strongly recommends

again st in ter ior  desig ns  which

create "first-on-last-off" situations because such designs impose severe operational constraints

on system  opera tors.

Figure 2 show s the am oun t of the requ ired sp ace wh ich can be accomm oda ted u nd er a

sea t p rovid ed  th ere  is a m inimum clear an ce of 9 in ches u nd er t he  sea t or  object .  The

req uiremen t, h ow ever, is  no t in ten ded  to b e con str ued  as p ert ain ing on ly to seats.  That  is, a
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modesty pan el or other fixture could also overhang the space, provided the same clearances are

ad her ed  to.  Since a com mo n w hee lchair  or m obility  aid  cann ot ach ieve the r equ ired  min imu m

clearance, two wh eelchair or mobility aid spaces cannot overlap.

Fold-dow n seats may be placed in the securement area provided  they do not red uce the

requir ed  area  when  folde d.  Q uick-release seat s cou ld a lso be p laced  in th e secu rem ent  area  if

they can be remov ed w ithout affecting the p rovision of service.  For example, if the seat on a

fixed-route vehicle can be quickly and  easily removed by th e driver, it could be used.  Seats

which are bolted d own w ould not generally provide equivalent service even in a demand

respon sive system if th e tim e need ed  to r em ove sea ts ca used  a d elay in  th e p rovis ion  of serv ice

which was greater than that allowed for others.  On the other hand, if all trips on a demand

responsive system requ ired ad vance notice so that the time need ed to rem ove the seats did n ot

affect response tim e, bolt-in seats wou ld n ot be p reclud ed.

(3) Mobility aids accommodated.  The securement system shall secure common

wheelchairs and mobility  aids and shal l either be automatic or eas ily attached by a person

famil iar wi th the  sys tem and m obil ity  aid an d hav ing ave rage dexterity.

The critical part of the above performance requirement is that the system, whatever its

de sign , accomm od ate com mo n w hee lchair s an d m obility  aid s, as d efined  in §1192.3, inclu din g

power w heelchairs and three-wheel scooters.  Thus, a system consisting only of wheel clamps

or "rim  pin s", wh ich can  be at tach ed  only  to chairs o f a part icular  de sign  (i.e., large rear w hee ls

with op en spokes), clearly does not meet the requ irements.  Wheel clamp s and  rim pins d o not

accomm oda te ma ny p ower  wh eelchairs, particu larly the so-called p ower  base chairs, or th ree-

wh eel mobility aid s.

While there is no requiremen t to retrofit existing veh icles, the DOT regulation does not

perm it a tran sit opera tor to d eny serv ice to person s with  disabilities even if its 

curren t securem ent d evice does n ot fit the pa rticular w heelchair or  mob ility aid.  See

49 CFR 37.165(d).  The op erator is req uired  to do  the best h e or she can  with  the existing syst em

or device.  Since securement devices exist which can secure common  wh eelchairs and m obility

dev ices at mod erate cost (one op erator in  the DO T Advisor y Com mittee m eeting rep orted  a

cost of $75), opera tors m ay w ish to consid er installing n ew d evices.  The bro chur e Securem ent

of Wheelchairs an d M obility Aids on  Transit Vehicles is available from the Board at no cost.

Some entities have suggested that stand ards for wheelchairs and mobility aids be

developed w hich would  require the provision of a comm on securement point.  Neither the

ADA n or an y other  statu te confers up on th e Board  the au thor ity to set stan da rd s or gu idelines

for w hee lchair s an d m obility  aid s.  Ho wever , the d evelopm ent  of som e stand ard s is cur ren tly

un der w ay throu gh the Intern ational Standard s Organization (ISO) and RESNA, a pr ofessional
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society  of expe rts in  reh abilita tion  techn ology .  Further mo re, op erat ors m ay w an t to g et in

touch w ith the local Ind epend ent Living Center to investigate wheth er there are w heelchair or

mobility aid d ealers or service and rep air shops wh ich have devised, or can d evise, attachments

or mod ifications to some types of wheelchair or mobility aid to make them comp atible with the

par ticular securem ent d evice or system.

(4) Orientat ion.  In vehicles in excess of 22 feet in length , at l east one securement

device  or system required by paragraph (a) of this section shal l secure the wheelchair or

mobi li ty aid  facin g tow ard the front of  the v ehicle.  In vehicles  22 fee t in l ength o r less , the

required securement device may secure the wheelchair or mobility aid either facing toward

the front of the vehicle or rearw ard.  Additional  securement devices or systems shal l secure

the wheelchair or mobility  aid facing forward or rearw ard.  Where the wheelchair or

mobi li ty aid i s secured facing the rear of th e vehicle, a pad ded barrier shal l be provided. 

The padded barrier shall extend from a height of 38 inches from the vehicle floor to a height

of  56 inches  from th e ve hicle f loor wi th a w idth of  18 inches , laterally cen tered i mmediatel y

in  back of  the  seated individual.  Su ch barriers need not be  so lid provided equivalent

protection is afforded.

In the original proposal, the Board p ointed out that all available research da ta indicate

that forward or rear-facing securement is the safest configuration and  asked whether rear

facing securement should be permitted.  In light of the strong support for permitting rearward

facing system s, the Board h as includ ed p rovisions for th em in  the final gu idelines.  Also, there

was o verw he lming su pport for  perm itt ing on ly forw ard  or  rea rw ard  facin g securem en t. 

Several responses explicitly affirmed the conclusions of the research and  none offered any

evidence to suggest that th e data w ere incorrect.  The only objections arose from a concern for

space limitat ions.

The section requires at least one forward facing system on veh icles in excess of 22 feet,

w ith  an y additiona l posit ion s p erm itted  to b e eithe r rear ward  or  forward  facin g.  Veh icles 22

feet in length or sh orter may p rovide only rearw ard facing systems or locations, at the option of

the sp ecifier.  A req uir ement  ha s also b een  ad de d fo r a p ad de d b arr ier for  rear ward  facing

system s, analogou s to the h ead rests pr ovided  on m any  auto mob ile seats.  The p ad ded  barrier

does not h ave to be solid.  Barriers provid ed on som e vehicles have consisted of a series of

pad ded  bars with spaces between, specifically for driver vision.  It is also possible that the

barrier could be removed or folded when th e space is not occupied.  It is critical, however, that

th e ba rr ier  be p rovid ed  for  rea rw ard  facin g sy stems to  prev en t severe, p oss ibly  fatal, w hiplash. 

Rearwa rd  facing system s are op tional an d op erators can  prov ide on ly forwa rd  facing system s.
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The wording of this provision above is as it appears in the final guidelines issued by the

Board.  It contains an editorial revision, to clarify some confusion abou t the pad ded  barrier, not

included in 49 CFR 38.23(d)(4).  The DOT provision is intend ed to be consistent with the

Board 's final guid elines wh ich requ ires that t he p ad ded  barrier p ertain on ly to the secu remen t

locations and devices which are rear facing.

Side-facing secu rem ent  is no t p erm itted  un de r an y circu ms tan ces.  This p roh ibition  is

not only based on the results of crash tests but is also related to the dynamics und er ordinary

sudd en s top  cond ition s.  That  is, du ring a su dd en o r p an ic stop , the w hee ls of a sid e-facing

man ual wh eelchair in contact with the vehicle floor experience a force perpendicular to the

plane of the wheel.  However, the wh eels are only intended to su pp ort forces radially from the

axle.  En gineers  in vestiga ting t he d yn am ics  of wheelch airs  in  accord an ce with th e n ew  ISO

standards h ave r ep or ted  th at w heels su bjected  to  a p er pen dicu lar force will typ ica lly "d ish" an d

fail und er a force of 250 pou nd s, one tenth  the force requ ired to b e sustain ed by  the secur emen t

system  itself.  Pow er-base w heelchairs, som e electric wheelchairs w ith "mag" wh eels, and th ree-

wh eel mobility aids ma y fair somewha t better but thr ee-wheel scooters have a h igher center of

gravity and w ill tend to tip u nd er sideward  forces.  Since the DOT rule no longer perm its

oper ators to r equ ire the u sers of such d evices to transfer to  a fixed seat, the secur emen t system

mu st be capab le of securin g the m obility aid w hile occupied .

It also appears as if the concern for space is based on a m isunderstand ing of the

requ iremen ts of this gu ideline as w ell as the d yna mics of securem ent.  First, this section does

not apply to fixed seats provided for ambulatory passengers, as they are already covered by

Federal Motor Vehicle Safety Stand ards for seat attachmen t and  can face in any d irection

consistent with those standards.  Second, some operators appear to believe that space can be

conserved by placing two side-facing wheelchairs or mobility aids imm ediately adjacent to

each  oth er.  Th ese su ggested  con figu ra tions  seem  to a ssu me w all-m ou nt ed  rim -pins, w hich d o

no t m eet t he  req ui rem ents for secur em ent of a ll com mon  wheelchair s an d  mobil ity  aid s.  In

order to provid e adequate securement for a side-facing wheelchair or mobility aid, only belts

are curr ently av ailable and  they w ould  need  to be m oun ted in  such a  wa y tha t at least tw o feet

wou ld be req uired  betw een w heelchairs or  mob ility aids to achiev e the ap pro priat e belt angle.

With respect to lap and shoulder belts, all but two responses to the original proposal

sup por ted a  requ iremen t for them .  Again, from th e available crash  test da ta, lap an d sh ould er

belts are more important on small vehicles, where the g-forces are greater.  A requirement has

been included  in sect ion  1192.23(d)(7) t o require  a lap an d  shou lder b elt syst em  at  each

secu rem en t locat ion  on  veh icles o f an y len gth.  

(5) Movement .  When  the w heelchair or mobi li ty aid  is  secured i n accordance  with

manufacturer's ins tructions , the securement system shal l l imit the movement of  an occupied
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wheelchair or mobil ity  aid to no more than 2 inches  in  any direction under normal vehicle

operating conditions.

The majority of responses to the original proposal supported this requirement, although

a few said it was too stringent while others said it was too liberal.  It was pointed out th at the

requirem ent for a 2 inch m ovement  could be met on ly und er norm al operating cond itions, not

in a crash, and the final provision limits the application to norm al operating conditions.  In fact,

some elasticity is desira ble to absorb  shock from  collisions or even  emerg ency stop s.  Note also

tha t the  provision  app lies to system s attach ed in  accorda nce w ith th e ma nu facturer 's

instru ctions.

 

(6) Stow age.  When not being used for securement, or when the  securement area can

be use d by  stand ees, the  secureme nt sy stem  shal l no t inte rfere w ith p asse nger mov ement,

shall  not present any hazardous condition, shall  be  reasonably  protected from vandal ism,

and shall be readily accessed when needed for use.

This sect ion  req uires th at  secu rem en t d evices n ot p ose  a h azard  when s tow ed  properly. 

Some entities contend that the area over the securement d evice have fold d own seats and n ot be

used  by stan dees w hen  not occup ied by a  wh eelchair or m obility aid u ser.  Wheth er stan dees

are permitted to occupy the area over the securement device when not occupied by a

wheelch air  or  mobility  aid  user  is an  op era tin g d ecisio n t o be  mad e by  th e op era tor .  The

guidelines are intended to provide accessibility in a safe manner.

(7) Seat belt and shoulder harness. For each wheelchair or mobility aid securement

device provided, a pas senger seat belt and shoulder harness , complying with  all  applicable

provis ions  of  49 CFR Part 571, shall  also be provided for use by w heelchair or mobil ity  aid

users. Such seat belts  and shoulder harnes ses shal l not be used in l ieu of a device  which

secures the wheelchair or mobility aid itself.

As discussed above u nd er orientation, there was significant sup port for the p rovision of

a seat (lap) and shou lder belt at each securement p osition.  Whether a tru e "harn ess" or a

conventional diagon al shoulder belt is provid ed, it must m eet all applicable provisions of

Fed era l Motor  Vehicle Safety  Stan dards (FMVSS) at  49 CFR Part  571.  In an a utom obile, a

conventional diagonal shoulder belt is anchored to the frame above the d oor and connects to

the lap belt on the op posite side.  However, the sam e point on a bu s, above the side wind ow,

may not h ave the required structural strength.  Attaching the belt with screws is not adequate
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to meet the FMVSS requirements.  A true har ness, connected to an  anchor p oint on the floor,

provid es better stability for the passenger (the diagon al belt causes some p ivoting of the torso)

but  may  be mor e difficult to install and  use.  Because of th e g-forces involved, th is arran gemen t

may be m ore su ited  to v an s an d  sm all v eh icles.  D iagon al sho ulder b elts  can  work, if installed

properly.

The seat an d sh ould er belt are in add ition to the w heelchair or  mob ility aid securem ent

device.  The aid must be secured independ ent of the passenger belt system.  Under no

condition s is th e passenger  sea t an d  shou lder b elt to be  used  to secu re b oth  sim ul tan eou sly.  In

the event of a crash or sudden stop, the wheelchair or mobility aid w ould move forward,

squeezing th e passenger betw een the chair and  the belt, possibly causing serious injury.  Also,

the lap  belt mu st cross a pa ssenger's p elvic region, not th e abd omen  or chest.  Belts placed

arou nd  the w heelchair ba ckrest and  a pa ssenger's chest  or abd omen  shou ld n ever be u sed.

§1192.25 Do ors, steps and thresholds . 

(a) Slip res is tance.  All aisles, steps, floor areas where people walk and floors in

securement locations  shall  have s lip-res is tant surfaces.  

This is a  gen eral p erforma nce r equ irem ent .  As a r esu lt of th e d ifficulties of sp ecifying

an adequ ate measure of the static coefficient of friction, no specific value is imposed in the final

provision.  Advisory guidance on slip resistance has been placed in the append ix, which has

been in cluded  in this d ocum ent u nd er the d iscussion of slip resistan ce for lift platform s.  See

section 1192.23(b)(6), above.

(b) Contrast. All step edges, thresholds, and the boarding edge of ramps or lift

platforms shal l have  a band  of  color(s) running the  full  width of the s tep  or edge  which

contrasts  from the step tread and riser, or lift or ramp surface, e ither light-on-dark or dark-

on-light.

A specific value for contrast ha s not been included  du e to the practical difficulty of

measuring it.  The original proposal did contain a formula derived from research on signage

sponsored  by the Board.  The formu la has been d eleted from the final guidelines for

tra nsp ortation  veh icles an d p laced  in th e ap pend ix as ad visor y m ater ial.
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In gener al, it is recomm end ed th at th e contrastin g ban d m aterial contra st by at least

70%.  Contrast in percent is determined by:

Con tra st =  [(B1 - B2)/ B1] x 100

wh ere B1 = light reflectance valu e (LRV) of the light er area
   and  B2 = light reflectance valu e (LRV) of the d arker a rea.

Note tha t in  an y a pplica tio n b oth w hi te  an d  bla ck a re  ne ver a bsolu te; 
thus , B1 never equals 100 and B2 is a lw ays gr eat er  th an  0.

(c) Door height . For vehicles in excess of 22 feet in length, the overhead clearance

between the top of the door opening and the  raised l if t platform, or highest point of  a ramp,

shall  be  a minimum of 68 inches . For vehi cles of 22 feet in  length or less, the overhead

clearance  betw een the  top o f the  doo r open ing and  the raised li ft pl atform, or high est poi nt

of a ramp, shall be a minimum of 56 inches.

In th e orig ina l pr op osal, th e req uir ement s for lar ge bu ses an d v an s w ere con tain ed  in

sep ara te su bp art s.  Subp art  G for sm all bu ses an d v an s cont ained  a p rov ision  for m inim um

door  heigh t of 56 inches consisten t with  the Guideline Specifications issued in 1986.  A question

in the preamble asked whether a minimu m d oor height should be specified for large buses and

wh at it shou ld be to a llow sp ace for overhea d d oor op ening  mecha nism s.  Bus m anu facturers

sugg ested m inimu m d oor heigh ts ran ging from  68 inches to 72 inches.  No r espon ses wer e

received on  the p rop osed d oor heigh t requ iremen t for van s and  small bu ses.

Based on the information supp lied by the bus man ufacturers which chose to respond, the Board

selected the height w hich the information indicated would  pose no problem, even though  the

vertical clearance of 5'8" represents only approximately the 70th percentile person with a

disability.

The inten t of the requ iremen t is to prov ide clearan ce for stand ees, especially when  they

must p ass through the door w hile on the raised lift platform.  However, one lift design,

som etim es called  the "elevato r" typ e, involves  a sta nd ee p osition  fully in side th e veh icle.  In th is

configuration, the platform is lowered to th e ground  and  the individu al passes though the

opening wh ich has a vertical clearance considerably greater than 68 inches.  The individu al

then  stand s at the fu ll inboard  edge of th e platform , as the p osition of the h and rails requ ires,

and  is raised fully w ithin th e vehicle, inside th e door .  Since the stan dee n ever n eeds to p ass

thro ugh  the d oor op ening  on th e raised lift platform , the FTA Adm inistrator  has d eterm ined

that su ch a con figurat ion con stitu tes "equ ivalen t facilitat ion" w ith  resp ect to the d oor h eigh t

requ iremen t.  It should  be poin ted ou t tha t the eq uiva lent facilitation deter min ation ap plies

only to the described configuration.  That is, if a different lift is used, one which raises the
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stand ee outsid e the veh icle, the d oor heigh t requ iremen t wo uld  app ly.  Only w hen  the stan dee

need  not p ass thr ough  the d oor is equ ivalent facilitation p rovid ed.

No tw ithstan din g an y overh ead  clearance, it is st ill pos sible th at an in div idu al cou ld

strik e his o r her h ead  on t he d oor h ead er.  A p erson st an din g on  an  eleva tor -typ e lift, rising

inside the vehicle, might actually be more prone to striking his or her head because the

poten tial obstru ction is behind .  Operat ors m ust ta ke care to w arn  passen gers of such d ang ers

before boarding.  It is probably a good idea to provide this information in printed material, as

well.

The  door  he igh t requiremen t for  sm all b uses  an d  vans  poses a d ifferen t p roblem.  The

height requirement, wh ich has been in effect since 1986, is based on the seated height of a 95th

percentile male in a wh eelchair or mob ility aid w ith a seat height of 18 inches.  The seats of

ma ny  power w hee lchair s an d t hr ee-w hee l mobility a ids  are h igher an d t all peop le no rm ally

need  high er seat s to  allow a seated  posture w hich d oes  no t p romote  pres su re sores.  

Although th e required height d oes not accomm odate stand ees, the Board d id not imp ose the

greater  heigh t because it m ay no t be feasible for some sm all vehicles.  The 56-inch requ iremen t

has been the stand ard since at least 1986 and  imposing a greater height could adversely affect a

small indu stry.  Furthermore, the specification app lies only to those vehicles required to be

accessible by the DOT ru le.  Since most sm all vehicles are used  in d eman d r espon sive service,

every v ehicle need  not be a ccessible, provid ed th ere are en ough  vehicles to pr ovide eq uiva lent

service t o p erson s w ho  need  th em .  See 49 CFR 37.77, 37.101(d) and  37.103(c)-(d).

§1192.29 Interio r circulation, hand rails  and stanchions. 

(a) Interior handrai ls and stanchions shal l permit sufficient turning and maneuvering

space fo r whe elchairs and oth er mob il ity  aids  to reach a se cureme nt lo cation  from th e l if t or

ramp.

This is a general performa nce requiremen t for maneu verability.  The characteristics of

vehicles, especially when the lift or ramp is located in the front door, do not lend  themselves to

the com mon  accessibility stand ard  app lied to bu ildings a nd  facilities.  The Board r ecognizes

th at  th e p rovis ion  of a 36 in ch a isle is d esir ab le bu t th at  is n ot a lw ays p oss ible  on  all v eh icles. 

Until fur ther in vestigation  on m aneu vering  space is cond ucted , the per forman ce requirem ent

should suffice.  The need for more specificity will be considered wh en the guidelines are

revised  and  up da ted.

(b) Handrails  and stanchions shal l be provided in the entrance to the vehicle in a

conf iguration  which all ow s pe rsons  with d isabil ities  to grasp  such  assi sts  from o utsi de the
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vehicle while starting to  board, and to  continue using such assists  throughout the boarding

and fare coll ection  process. H andrails s hall  have a cross-section al diam eter betw een  1-1/4

inches and 1-1/2 inches  or shall  provide an equivalent grasping surface, and h ave  eased

edges with  corner radii of not less than 1/8 inch. Handrai ls shal l be placed to  provide a

minimum 1-1/2 inches knuckle clearance  from the nearest adjacent surface. Where on-board

fare coll ection devices  are use d on vehicles  in  excess  of  22 feet in length, a horiz ontal

passenger assist shal l be located across the front of the vehicle and shal l prevent passengers

from sustaining injuries on the fare col lection device  or windshield in the event of a sudden

dece leration. Without restricting the vestibule space, the assist shal l provide support for a

boarding passenger from the front door through  the  boarding procedure. Pass engers shall  be

able to  lean against the assist for security  while paying fares.

The 1-1/ 2 inch clearance is the industry stan dard  and  is consistent with th e White Book

sp ecifica tion.  Th e han dra il acr oss  th e far e bo x is cu rren tly  req uired  by 49 CFR Part  609.  The

word ing above has been taken from the White Book.

(c) For vehicles in excess of 22 feet in length, overhead handrail(s) shall be provided

which shal l be continuous except for a gap at the  rear doorw ay. 

This requ iremen t is t aken  d irectly  from 49 CFR 609.15 for v eh icles in excess  of 22 feet . 

Section 1192.29(c) has b een  rev ised  to be  consis ten t w ith  that r egu lation .  The d esign  of small

veh icles is such th at ov erh ead  hand rails m ay n ot be  neede d o r p ractica l, du e to th e gen erally

much lower ceiling.

(d) Handrai ls and stanchions shal l be sufficient to permit safe boarding, on-board

circulation, seating and standing assistance, and alighting by persons with disabilities.

This requirement is currently contained  in 49 CFR Part 609 and  has been in effect for

FTA-fu nd ed  bu ses  sin ce 1976.

(e) For veh icles  in  excess  of  22 feet in length with  front-door li fts  or ramps, v ertical

stanch ions immediately  beh ind the  drive r shall  ei ther terminate at the low er edg e of  the

aisl e-facing  seats, if  appl icabl e, or be  "dog-legged" so th at the f loor attachment do es  not

impede or interfere with  wheelchair footrests . If the driver seat pl atform must be passed by
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a wheelchair or mobi li ty aid  use r entering the  veh icle, the  platf orm, to the maximu m extent

practicable, sh all  not e xtend  into  the ai sle or ve stibul e be yond th e w heel  hou sing.

This requ irem ent  ha s been  inclu de d t o ad dr ess a com mo n p rob lem encou ntered  in

buses with front door lifts.  Frequently, there is a vertical stanchion immed iately behind th e

dr iver plat form.  This stan chion often in terferes w ith w heelchair footrests w hen  the u ser

attempts to turn  into the aisle from the lift.  A relatively simply solution is to "dog-leg" the

sta nch ion  so tha t it s at tachm en t p oin t to  th e floo r is  beh ind  or  eve n w ith  th e w heel h ou sin g. 

Another solution is to terminate the stanchion at the lower seat rail of the aisle-facing seat

immediately behind the driver.

An oth er p roblem often enco unt ered  with  front  door  lifts  is a d riv er s eat  plat form.  The

best solution is to eliminate the p latform altogether.  If this is not practicable, the platform

shou ld be an gled ba ck, rather th an ro un ded , so that it d oes not exten d in to the a isle.

(f) For vehi cles  in e xcess  of  22 fee t in l ength, the minimum inte rior height alon g the

path f rom the  li ft to th e securem ent locati on shal l be  68 inches . For veh icles  of  22 fee t in

length or less, the minimum interior height from li ft to  securement location shal l be 56

inches.

This sect ion  ha s been  ad ded  on  inter ior  he igh t to  be cons istent  with  sect ion  1192.25(c). 

The heigh t requ iremen t for small veh icles is taken  from th e FTA-sponsored  Gu ide line

Specifications for active wheelchair lifts and is a minimum  requirement.  The operator may

specify a greater height.  The height requ irement for large vehicles is consistent with th e door

he igh t requ irem ents in  sectio n 1192.25(c).


