









FFO notat 2017:
Ombordstigningsutfordringer i Norge: 
Har utlandet løsningene? 
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1. Innledning
Funksjonshemmedes Fellesorganisasjon (FFO) er paraplyorganisasjon for 83 organisasjoner av funksjonshemmede og kronisk syke med til sammen over 335 000 medlemmer. FFO jobber for et samfunn der disse gruppene har like muligheter som andre innbyggere til å delta på alle samfunnsområder. God tilgjengelighet og universell utforming er viktig i dette. 
Det grunnleggende:
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Figur 1 FFOs alternative rapport til FN-komiteen
FFOs program gir retning for arbeidet vi gjør, og vår serie med politiske notater operasjonaliserer politikken vår gjennom konkrete anbefalinger og mål. På området tilgjengelighet og universell utforming er de to notatene Veien til et universelt utformet samfunn og Gode boliger for alle aktuelle.
Et hovedproblem på transportområdet er å komme av og på transportmiddelet, og løsningene her er ikke gode nok. FFO har hentet inspirasjon fra utlandet og beskriver i dette notatet mulige løsninger for ombordstigning. Løsningene er hentet inn gjennom internasjonale dokumentsøk og kontakt med organisasjoner og enkeltpersoner. 




2. Målsetning
Vi ønsker å bidra til at ombordstigningsutfordringene i Norge løses på en mer funksjonell og brukervennlig måte, slik at funksjonshemmede og kronisk syke kan reise enklere og mer selvstendig. Dette må gjøres i påvente av at Norge får en universelt utformet infrastruktur.
Prosjektet innebærer primært kunnskapsoppsummering innen universell utforming og tilgjengelighet på området ombordstigning. Dersom bedre løsninger finnes i utlandet, vil vi være pådrivere for at løsningen tilpasses norske forhold og implementeres her.
Målgruppen er primært transportselskaper som tilbyr transporttjenester og personer med nedsatt bevegelse. Løsningene kan bidra til forenklinger og effektivisering av transporttjenestene.






















3. Utfordringsbildet
En gjennomgang av status på transportområdet fra NOU2001:22 Fra bruker til borger sett opp mot status i dag, gir grunnlag for å si at lite har skjedd på tilgjengelighetsområdet siden rapporten kom i 2001. Universell utforming har kommet inn i lover og strategier, og dette har satt i gang en bevegelse i riktig retning på områdene som dekkes her. Men fortsatt gjenstår mye for å gjøre kollektivtransporten tilgjengelig. Dårlig infrastruktur var hovedutfordringen i 2001 og er det fortsatt i 2017. FFO setter i Veien til et universelt utformet samfunn som mål at Norge skal være tilgjengelig innen 2025 og universelt utformet innen 2035. Vi mener dette er realistisk på transportområdet, men da må det følges opp med handlingsplaner og tilstrekkelige ressurser. 
Ombordstigning er en av de største utfordringene på transportområdet. Selv om mange enkeltelementer er på plass, mangler heltheten som gir en sømløs reise. Mange av løsningene som brukes er ikke gode nok. Det kan være nyttig å se på løsninger som er valgt i andre land - selv om ikke alle disse er brukbare i Norge, for eksempel på grunn av værutfordringene vinterstid. 
Norge har en stor flyplasstetthet sammenliknet med de fleste land, siden fly er en rask måte å reise på i vårt langstrakte land. På de største flyplassene, Oslo, Stavanger, Bergen og Tromsø, er det passasjerbroer som gir enkel av- og påstigning for de aller fleste. Men noen har behov for assistanse også der. På de øvrige flyplassene har man hittil båret personer som ikke kan gå i flytrappen. Det oppleves uverdig og utrygt. 
En ny forskrift for universell utforming av flyplasser slår fast at alle flyplasser skal ha gode på- og avstigningsløsninger, og Avinor tester i den forbindelse ulike løsninger. For små og mellomstore lufthavner er trappeklatrer valgt som standard løsning. FFO likestiller denne løsningen med bæring og vi mener ingen passasjerer skal måtte bæres inn og ut av fly. Universelt utformede og likeverdige løsninger for ombordstigning i fly finnes, og disse må tas i bruk her hjemme. 
Plattformhøyde på togstasjoner varierer mellom 36 og 76 cm, noe som gjør på- og avstigning utfordrende. Dagens løsning for dette er metallramper som er plassert ut på stasjonene. Men de er tunge, og utfordrende og tidkrevende å betjene, og ikke alle ansatte på stasjonen eller på toget har kompetanse eller nøkkel til å betjene dem. Her er det i første omgang behov for å få bedre rutiner for betjening, og på sikt må det utvikles mer brukervennlige løsninger for ombordstigning i tog.
Buss står for rundt 60 prosent av den totale persontransporten i Norge. Det finnes ulike standarder for universell utforming av buss i hvert fylke. Det er uheldig. FFO er engasjert i et arbeid rundt standardisering av universell utforming av buss. Målet er én standard som gir likeverdighet landet over og sikrer god tilgjengelighet for alle grupper. Det er et sentralt prinsipp at på- og avstigning skal være trinnfri og kunne skje på en selvstendig måte – uten hjelp av sjåføren eller en assistent.
Nye ferger som bygges har universell utformingsstandard og er derfor funksjonelle for alle. På eksisterende ferger er situasjonen varierende. De fleste bilfergene har heis opp til kafeteria, særlig på riksvegnettet, men toalettfasilitetene er ofte ikke tilfredsstillende. De eldste fergene som fortsatt er i bruk og som settes opp når de ordinære fergene må tas ut av drift, har dårlig tilgjengelighet. Det er vanskelig å finne gode løsninger på dette.  Når det gjelder ombordstigning er utformingen av kaianlegg hovedutfordringen.
I dette prosjektet har vi sett etter ombordstigningsløsninger i andre land som kan anvendes i Norge. Men dette er kun en start, og å få på plass gode løsninger er en kontinuerlig prosess siden kollektivtransport og tilgjengelige løsninger er i stadig utvikling.




















4. Definisjoner
Universell utforming
Med universell utforming menes utforming av produkter, omgivelser, programmer og tjenester på en slik måte at de kan brukes av alle mennesker, i så stor utstrekning som mulig, uten behov for tilpasning og en spesiell utforming. Universell utforming skal ikke utelukke hjelpemidler for bestemte grupper av mennesker med nedsatt funksjonsevne når det er behov for det.
Tilgjengelighet
Tilgjengelighet er om å tilrettelegge for mennesker med spesielle behov (som regel grunnet funksjonshemninger), og berører områder som informasjons­ og kommunikasjonsteknologi, samferdsel og transport, byggverk og uteområder og produkter.
Hva er forskjellen?
En tilgjengelighetsløsning kan for eksempel handle om å sette inn en rampe eller trappeheis der det er trapp, for eksempel inn på en stasjonen eller i selve transportmiddelet. Dersom alle kan komme inn på stasjonen og toget på en likeverdig måte snakker vi om universell utforming. Andre områder er tilrettelegging av informasjon eller merking av trapper, søyler og glassvegger.
Forskjellen på tilgjengelighet og universell utforming kan illustreres slik: 
Universelt utformet
Tilgjengelig

Figur 2
Tegningen viser en situasjon hvor inngangen til et togsett blir tilgjengelig ved hjelp av en rampe, mens man i det andre togsettet kan kjøre rett inn med rullestol, rullator eller barnevogn.


Hva er en god løsning?
Universell utforming gir løsninger som kan benyttes på en likeverdig og selvstendig måte av de aller fleste. Men selv ved universell utforming vil noen ha behov for assistanse. Dette må det tilrettelegges for. I påvente av at eksempelvis en togstasjon blir universelt utformet, kan det være hensiktsmessig å gjøre enkle tilretteleggingstiltak for å bedre situasjonen for de som ikke kan benytte seg av stasjonen slik den er – som ramper, merking for synshemmede og informasjonstiltak. 























5. Fremgangsmåte
I dette prosjektet har vi fått innspill fra organisasjoner, enkeltpersoner og offentlige instanser i utlandet. Det har gitt oss kunnskap om løsninger som kan gi en forbedring her hjemme. Målet er å få utviklet og implementert slike gode løsninger innenfor de ulike transportmidlene her hjemme.
Vi har konkret gjort dette:
· Vi har lagt ut en sak om dette på FFOs Facebookside
· Vi har gjennomgått ulike rapporter og dokumenter som omhandler tema
· Vi har tatt kontakt med og fått innspill fra våre utenlandske nettverk
· Vi har meldt oss inn i ulike transportrelaterte grupper på sosiale medier.





















6. FFOs arbeid med universell utforming/tilgjengelighet på transportområdet
Politisk arbeid
FFO har satt ombordstigningsløsninger på den politiske dagsorden og tatt det opp i de forbindelse med statsbudsjettet over mange år og overfor flere regjeringer. I 2016 fremmet FFO blant annet følgende krav til statsbudsjettet for 2017:
Hvordan få flere funksjonshemmede og kronisk syke over på kollektivtransport?
FFO ber regjeringen om å sette av 500 mill. kroner til arbeidet med tilgjengelighetstiltak på togstasjoner, slik at alle stasjoner oppnår en akseptabel tilgjengelighetsstandard innen 2020. 
FFO ber regjeringen om at det settes av 500 mill. kroner til arbeidet med universell utforming av kollektivknutepunkt og holdeplasser i fylkene.
FFO ber regjeringen om å bevilge midler til innovasjon i den hensikt å utvikle universelt utformede ombordstigningsløsninger som sikrer god adkomst for alle på buss, ferge, fly og tog.

Hvordan sikre transportbehovet til de som ikke kan benytte dagens kollektivtransport uten hjelp?
FFO ber regjeringen innføre en nasjonal ordning for tilrettelagt transport fra 1. januar 2017 for alle brukergrupper som nå har TT-transport, som sikrer brukere i alle fylker et tilnærmet likeverdig tilbud.
FFO ber regjeringen avsette en ramme på 250 mill. kroner til dette formålet.
FFO ber regjeringen om å utrede muligheten for en samordning av nasjonale assistanseordninger på alle transportområder.
FFO ønsker en helhetlig tilnærming i arbeidet på transportområdet og våre krav favner derfor vidt. Vi ber om midler til oppgradering av togstasjoner og kollektivknutepunkt og holdeplasser i fylkene, utvikling av universelt utformede ombordstigningsordninger, samordning av assistanseordninger og en god TT-ordning for de som ikke kan benytte offentlig transport selv om den er universelt utformet. Dersom alt dette kommer på plass får alle borgere i Norge gode transportløsninger. 
Gjennomførte tiltak
Extra-stiftelsen
FFO har gjennom Extra-stiftelsen gjennomført ulike tiltak. På området universell utforming ble det i 2014 arrangert en konferanse med tittel: Det som er nødvendig for noen er bra for alle!, som hadde som formål å øke bevisstheten rundt arbeidet med universell utforming, men som også synliggjorde et stort behov for strukturert oppfølging og opplæring.
Videre har FFO utarbeidet et hefte: Når du representeret FFO – en introduksjon til brukerrepresentanter, som er en generell veiledning om det å være brukermedvirker.
FFOs politiske notat 
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Figur 3 FFOs politiske notat på universell utforming
FFO har utarbeidet et politisk notat, som beskriver universell utformingsutfordringer på ulike samfunnsområder og hvilke løsninger FFO foreslår.
Sitat fra notatet som omhandler kollektivtransport:
Jeg bruker ikke kollektivtransport i dag. Jeg vet at noen busser og tog er tilrettelagt, men jeg tør ikke bruke dem fordi jeg aldri kan være helt trygg på at det går bra. 

Karin (muskelsyk)

Dette oppsummerer situasjonen på transportområdet med få ord. Det er behov for store investeringer i kollektivtransport systemet for at det skal bli universelt utformet. I dag mener 46 prosent av funksjonshemmede at transport er en utfordring i hverdagslivet2. Det stilles krav om universell utforming av nytt transportmateriell og infrastruktur, og for eksempel NSBs nyeste Flirttog har svært god standard. Men få plattformer er tilpasset togene, og ombordstigning er gjennomgående utfordrende i transportsektoren. Det stilles heller ikke krav om tilgjengelighet ved eksisterende transportmateriell og holdeplasser. 
Et av FFOs krav i det politiske notatet er at det er behov for en helhetlig tverrdepartemental plan med øremerkede midler som fører oss mot et tilgjengelig Norge i 2025 og et universelt utformet Norge i 2035, også på transportområdet.


Aktuelt lovverk
De viktigste lovene som omhandler universell utforming er listet nedenfor.
· Lov om forbud mot diskriminering på grunn av nedsatt funksjonsevne (diskriminerings- og tilgjengelighetsloven, DTL)
Lovens formål er å fremme likestilling og likeverd, sikre like muligheter og rettigheter til samfunnsdeltakelse for alle, uavhengig av funksjonsevne, og hindre diskriminering på grunn av nedsatt funksjonsevne.
· Forskrift om universell utforming av informasjons- og kommunikasjonsteknologiske (IKT)-løsninger  
· Lov om planlegging og byggesaksbehandling (plan- og bygningsloven)
Loven setter krav til medvirkning, kontroll og tilsyn. Prinsippet om universell utforming er nedfelt i lovens formålsparagraf (§1-1). Loven utdypes i forskrift om tekniske krav til byggverk (byggteknisk forskrift) (TEK 10). Tilgjengelighet og universell utforming er tatt inn i flere kapitler, for eksempel når det gjelder uteareal, atkomst, inngangsparti, planløsning og utforming av rom i byggverk.
· Lov om offentlige anskaffelser (anskaffelsesloven)
Loven stiller krav om universell utforming i offentlige anskaffelser av varer, tjenester og bygge- og anleggsarbeider (§6). Dette gjelder alt fra bestilling av kontorstoler til inngåelse av hotellavtaler. Bestillere og leverandører må sette seg inn i hvordan det kan stilles krav om universell utforming i anskaffelser av varer og tjenester i de enkelte tilfeller.
· Forskrift om universell utforming av lufthavner
https://lovdata.no/dokument/SF/forskrift/2013-07-16-919
Forskriften stiller krav om at operatøren på hver enkelt lufthavn skal utarbeide en statusrapport som redegjør for om den tilfredsstiller kravene til ombordstigningsløsning og kravene til bruk av ombordstigningsløsning. Dersom kravene ikke er innfridd skal operatøren også utarbeide en plan for anskaffelse av nytt utstyr og eventuell endret bruk av ombordstigningsløsningene. Luftfartstilsynet tar stilling til når første versjonen av statusrapport og eventuell utbedringsplan skal utarbeides og hvor ofte de skal oppdateres.




7. Ombordstigningsløsninger i Norge og utlandet
Innledning
Det ble i 2010 utarbeidet en rapport som lister opp ulike på- og avstigningsløsninger, herunder heiser og ramper, i både Europa og USA på blant annet tog og buss. Rapporten heter
Boarding Assistance System Evaluation Criteria Report. Link til rapporten:




Rapporten bekrefter at de løsningene som benyttes i Norge også benyttes i utlandet, men vi har funnet noen interessante forslag som kan være aktuelle i Norge, som er beskrevet nærmere i notatet.
Her følger en beskrivelse av løsninger som finnes i Norge, en vurdering av hva som fungerer og hva som må forbedres, sett opp mot løsninger i utlandet.
Fly
Flytransport i Norge - status
Det er stor forskjell på hvordan ombordstigning håndteres på store og små flyplasser. De største flyplassene har passasjerbroer, mens de mange småflyplassene benytter i dag hovedsakelig en løsning med bæring inn og ut av fly for bevegelseshemmede.
Som tidligere nevnt er det utarbeidet en ny forskrift om universell utforming av lufthavner, gyldig fra juli 2013. Forskriften er todelt: Universell utforming av bygningsmassen skal kartlegges over 3 år. I tillegg skal ombordstigningsløsninger vurderes, hvor Luftfartstilsynet er tilsynsmyndighet. Tilsynet har i 2015 godkjent en utbedringsplan som bygger på minimumsløsninger. 
Avinor, som er ansvarlig for de fleste lufthavnene i Norge er i prosess med å anskaffe ramper og trappeklatrere for å unngå at personer blir båret opp og ned flytrappa. Organisasjonene mener at bruk av trappeklatrere bare er marginalt bedre enn at folk blir båret. Dette er primært en bedre løsning for lufthavnens ansatte og disse vil bli uplassert i løpet av 2017. Brukerorganisasjonene valgte å ikke bli med på testing av utstyret i forkant av anskaffelsen, fordi vi mener at dette er en for dårlig løsning.


Ombordstigningsløsninger for fly i Norge
Ambulift
På de største flyplassene i Norge benyttes hovedsaklig Ambulift (figur 4) når passasjerbro ikke benyttes. Det sikrer trinnfri på- og avstigning. Man er avhengig av assistanse til å betjene utstyret. Tilsvarende utstyr benyttes også en del i utlandet. Dette sikrer at flyet er tilgjengelig for alle men ikke universelt utformet siden man ikke kommer ombord ved egen hjelp. Løsningen er også segregerende fordi man ikke går om bord sammen med de andre passasjerene.

 [image: ][image: ]
Figur 4 Ambulift
Trinnløs rampe 
På noen få av de mellomstore flyplasser benyttes trinnløs rampe av typen Aviramp (figur 5), som sikrer trinnfri på- og avstigning. Man er er avhengig av assistanse til å betjene utstyret fordi rampen er for bratt til at de fleste med manuell rullestol kan kjøre opp rampen selv. Men løsningen sikrer at flyet er tilgjengelig for alle, og den er inkluderende siden alle passasjerene bruker samme ombordstigningsløsning.
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Figur 5 Trinnløs rampe


Bæring/trappeklatrer 
På de fleste mellomstore og mindre flyplasser blir passasjerer med nedsatt bevegelse båret  på og av flyet. Noen steder benyttes trappeklatrere i steden for bæring. Det er en stor belastning både for flyplasspersonalet og den enkelte passasjer, som opplever dette som svært utrygt og ubehagelig. For personer med benskjørhet er denne løsningen direkte helseskadelig. Bæring kan for noen med benskjørhet være mer skånsomt enn trappeklatrer. 
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Figur 6 Trappeklatrer og bærestol
Flytrapp med heis 
Flytrapp med heis (figur 7) ble brukt i en periode i Norge, men på grunn av elde og mangel på deler er de tatt ut av bruk. Løsningen er den beste universell utformingsløsningen ved på- og avstigning i tillegg til passasjerbro, fordi den monteres i trappa alle passasjerer bruker, og brukeren kan betjene den selv.
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Figur 7 Flytrapp med heis
Flytransport i utlandet
Det finnes mange typer ombordstigningsløsninger i utlandet. Av de mer eksotiske kan vi nevne krøttervogn, som er hev- og senkbar. Av de mer nedverdigende er den tyske løsningen med transportering av helt friske mennesker som benytter rullstol i sykebil. 
I mange land benyttes de samme løsningene som i Norge. Passasjerbro er den mest benyttede, i tillegg benyttes Ambulift og trappeklatrere mange steder, eksempelvis på Schiphol i Amsterdam. Flytrapp med heis (figur 7) benyttes av det japanske flyselskapet ANA.
Norge skiller seg fra de fleste andre land med å ha mange småflyplasser der det er uaktuelt å bruke passasjerbro. Passasjerbro er etter vår mening den klart beste løsningen der det er mulig, og gir en universelt utformet ombordstigning. Flytrapp med heis intergrert i trappa er også en god og likeverdig løsning, men her er man mer utsatt for vær og vind. Stavanger lufthavn Sola har laget en «broforlenger», med innfesting på liftbilen. Den smale forlengeren gjør det mulig å bruke liftbil også på de små Widerøe-flyene. Med denne løsningen unngår man bruk av trappeklatrere.
Steg før Hælsa har lagt ut en video på Facebook med presentasjon av en stol som er funksjonell for bevegelseshemmede,  og som vi mener bør brukes av alle flyselskap. Stolen skal i utgangspunktet brukes til å transport fra egen rullstol til sitteplass, men til forskjell fra andre løsninger kan den også festes til en ryggstøtte og slik omgjøres til et ordinært flysete. Forslaget er utarbeidet av designfirmaet Priestemangoode, som holder til i London. Løsningen er også aktuell for bruk på tog.
http://www.priestmangoode.com/project/air-access/
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Alle-Wheels-Up-Inc jobber for muligheten til å sitte i egen stol (manuell eller elektrisk). ombord i fly.  Rullestolen festes på samme måte som i bil. De har en facebookside der de har delt en del løsninger:
https://www.facebook.com/All-Wheels-Up-Inc-146552878747745/
[image: https://scontent.fosl1-1.fna.fbcdn.net/v/t1.0-0/p200x200/16426096_1224675944268761_6309673216478365564_n.jpg?oh=a682374f5e3c62582dd2f8388b53227d&oe=5925A656]
Skinnegående persontransport
Togtransport i Norge
Den største utfordringen knyttet til ombordstigning for skinnegående persontransport er ulik plattformhøyde og avstanden fra plattformen til transportmiddelet.
Plattformhøyden på togstasjoner i Norge varierer mellom 36 til 76 cm og 76 cm er satt som foretrukket standard av Jernbaneverket. I Sverige er standardhøyden satt til 55 cm. For å kompensere for høydeavvik er det satt ut metallramper på stasjoner (figur 8), som må hentes, låses opp og betjenes av konduktøren. Rampene er solide, men relativt tunge å betjene og er ikke like lett å bruke i alle NSBs ulike togsett.  
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Figur 8
NSBs nye Flirttog er universelt utformet betinget en plattformhøyde på 76 cm (figur 9). På noen av NSBs togsett er det montert heis. Vår erfaring er at heisen ikke alltid virker, og i noen tilfeller vet ikke konduktøren hvordan den betjenes.
[image: NYE TOG: Nå kommer Flirt-togene også til Indre Østfold.]
Figur 9 Flirt[image: https://encrypted-tbn0.gstatic.com/images?q=tbn:ANd9GcQHyqVg_-laCl1piFeceLsqCMqxjRGjOGDpwQwLGTwDdDEdlxarw6ey1E4]

Flytoget har en rampeløsning innfelt i det midterste trappetrinnet. På de laveste plattformene gir dette en bratt stigning, som er vanskelig å forsere for de fleste rullstolbrukere uten hjelp. Men fordi løsningen er for tidkrevende i forhold til flytogets stramme tidstabell, kjører ofte togene fra rullestolbrukere – som står igjen på perrongen. Det er uholdbart. 
Flytoget er nå i prosess med å kjøpe inn nye togsett, og de vurderer en løsning med en lett portabel rampe i toget som er lett å betjene. Ved plattformhøyde på 76 cm skal man kunne kjøre rett inn på toget med rullestol.
FFO har vært i diskusjon med NSB for å få en løsning med portabel rampe på Flirttogene, men på grunn av plasseringsproblemer har NSB ikke gått inn for en slik løsning foreløpig. 
Togtransport i utlandet
Rapporten nevnt i innledningen i kapittel 7 dokumenterer at både Europa og USA sliter med ulik plattformhøyde, og har utviklet flere heis- og rampeløsninger.
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Figur 10 Portabel rampe
Rampen i figur 10 brukes på de fleste togstasjoner i Irland. Rampen er av tungt metall og er derfor tung i bruk. Det finnes lettmetallramper som tåler samme vekt som denne.
En tilgjengelighetsløsning for togstasjoner og andre steder der det ikke er alt for stor høyde som skal forseres er mobilt «løftebord». Det kan være en løsning i påvente av at stasjonen skal bli universelt utformet. De finnes i ulike varianter som tåler å stå ute, og bare trenger å bli koblet til lading. Det kan være en brukbar løsning på mange togstasjoner.
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Figur 11 Løftebord for rullestol
Figur 11 viser en variant som kan benyttes av rullestolbrukere i Europa. Løsningen er robust.  Den betinger ikke at toget stopper på samme sted hver gang. En stasjonær elektronisk heisløsning forutsetter at toget stopper på samme sted. Det at toget stopper på samme sted har NSB allerede satt i system. For å forhindre misbruk foreslår vi utvikling av en app, som gir adgang til bruk kun for de som trenger løsningen for å komme på og av toget. 
Trikk, T-bane og bybane i Norge
Trikk finnes bare i Oslo (med unntak av Gråkallbanen i Trondheim, som ikke er tilgjengelig). Rundt 85 prosent av trikkeholdeplassene i Oslo har riktig utforming, men de fleste trikkene er ikke tilgjengelige. Heldigvis skal det kjøpes nye trikkesett slik at trikken i Oslo blir universelt utformet innen 2025.
T-banen i Oslo er tilgjengelig på en del stasjoner, men høydeforskjellen mellom plattform og bane er mange steder for høy til at rullestolbrukere kan komme av og på uten hjelp. Dørene er betjent av en knapp, noe som er uheldig for synshemmede. Der hvor T-banen stopper i en sving er avstanden fra T-bane til plattform for stor til at den er forsvarlig å forsere for en rullestolbruker. T-banenettet er derfor bare delvis tilgjengelig, og ble faktisk dårligere med de nye vognene som ble innkjøpt for noen år siden. I tillegg er det å komme til plattformene en stor utfordring på grunn av trapper, bratte ramper og heiser som ikke fungerer.
Bybanen i Bergen fungerer godt for de allerfleste som benytter dette transportmiddelet når det gjelder på- og avstigning og den har også vunnet en universell utformingspris. Bybanen har et forutsigbart rutenett i tillegg til faste holdeplasser i riktig høyde, som sikrer en uproblematisk innstigning for rullstolbrukere.
Trikk og T-bane i utlandet
Flere land har gode trikker og T-baner med trinnløs innstigning. Et eksempel på dette er trikken i Dublin, hvor det er romslige egne avsatte plasser for rullestolbrukere, hvor man sitter med ryggen til vinduet på den ene siden med en puteløsning bak ryggen. Slik blir man mindre utsatt for ubehag ved start og bremsing. Vi har imidlertid tro på at den norske trikkeløsningen blir god nok siden brukerorganisasjonene er aktive innspillere for å sikre de gode løsningene. Vi forutsetter at alle trikkeholdeplassene blir oppgradert til uu-standard for å sikre trinnløs innstigning, og at en kort elektronisk rampe dekker til gapet mellom trikk og holdeplass. Et viktig sikkerhetsmoment er at dørene ikke lukkes før alle er ombord; også de som trenger litt lenger tid. 
Vi har ikke funnet noen løsninger for T-banen i utlandet som kan benyttes i Norge. Innstigning kan i hovedsak foregå trinnløst, og det er avstand mellom T-bane og plattform som er den store utfordringen. Ny vogner med elektronisk rampe kan muligens løse dette, og merking av vogner som kan benyttes av rullstolbrukere uansett hvilken stasjon man stopper på. 
Buss og taxi i Norge 
Buss
Mange bybusser er tilgjengelige, med rampe og knelefunksjon, og gode informasjonssystemer med muntlig og skriftlig varsling. Likevel er bussreiser en utfordring for mange. FFOs Rettighetssenter får stadig tilbakemeldinger om dårlig service fra sjåfører, og om busser som kjører fra blinde og rullstolbrukere på bussholdeplassen. Bussene stopper ofte langt fra fortauet, og gapet som oppstår er en utfordring for mange. De tunge metallrampene som ligger innenfor døråpningen brukes i varierende grad (figur12). Mange ganger er håndtakene rustet fast, eller rampen er så skitten at den er ubehagelig å ta i. I mange tilfeller er sjåføren uvillig til å hjelpe, og hjelpen må komme fra tilfeldige medpassasjerer. Det er uholdbart.
I rushtiden er det ofte trangt om plassen og ekstra vanskelig for rullstolbrukere å komme på bussen. Fylkene har ulike standarder for tilgjengelighet, som gjør at bussene har ulik utforming. Noen er utstyrt med heis som gjør ombordstigning enkelt for rullestolbrukere – hvis den virker. 
[image: ]
Figur 12
Taxi
TT-ordningen skal kompensere for manglende tilgjengelighet til kollektivtransport. For transport av rullstolbrukere som ikke har noen gangfunksjon benyttes kassebiler med bratt rampe som må forseres. De færreste rullestolbrukere klarer å forsere rampene på egen hånd og er avhengig av assistanse. Dette er derfor en svært dårlig løsning, selv om servicenivået i drosjenæringen stort sett er bra.

Buss og taxi i utlandet
Buss
Slik vi har beskrevet tidligere i rapporten, finnes det mange heis- og rampeløsninger for på- og avstigning i buss. Fellesnevner er at bussholdeplassene sjelden har riktig høyde. Det jobbes med oppgradering av bussholdeplasser i Norge til riktig høyde, men midler avsatt til formålet og innsatsen må økes - særlig i fylkene.
En løsning fra London er trapp inn til en buss som av sjåføren kan omdannes til en rampe. Det er en god løsning, selv om en rampe, heis eller aller helst trinnløs innstigning der man kan komme på og av bussen er å foretrekke. Imidlertid kan de være en ide å teste ut denne løsningen i Norge.
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Figur 13 Elektroniske ramper
Det er stor forskjell på ramper som ligger utenfor og under bussen (driftssikkerhet) og de som er innenfor bussen, fordi de er mer utsatt for vårt tøffe klima og kan ruste i stykker. Elektroniske ramper som befinner seg i selve bussen og som brettes ut er å foretrekke. Videre bør ramper være minst mulig i veien av hensyn til alle passasjerer. Et forsøk med en rampe under buss i Drammen for en del år siden var ikke vellykket fordi den ble ødelagt av snø og is. I USA har man en løsning med elektronisk rampe som fungerer både i California og Alaska – ekstreme ytterpunkter værmessig. Den bør definitivt testes ut i Norge.
Taxi
Taxiløsningen i mange andre land er bedre enn i Norge. Eksempelvis kan man i England ha med rullestol i alle drosjer. I Spania og Belgia er det egne drosjer for rullestoltransport, som vist i figur 14. 
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Figur 14
Sjøtransport i Norge
Kravet til universell utforming av riksvegfergene er skjerpet de siste årene, og utforming av kaianlegg er den største utfordringen. Statens vegvesen er i ferd med å kartlegge status for universell utforming av kaianlegg. 
Et hovedproblem er at mange fergeleier og båtdekk ikke har egne oppstillingsfelt for kjøretøy tilhørende rullstolbrukere. Vi har fått tilbakemeldinger om at rullestolbrukere under overfart er blitt sittende innesperret i bilen under ekstreme værforhold. Dersom det hadde oppstått en nødsituasjon kunne dette fått katastrofale følger.
Når det gjelder passasjerskip er ombordstigningsforholdene i de fleste godt ivaretatt, men det er unntak. På Hurtigruta er både dårlig fungerende kaianlegg og eldre dårlig tilrettelagte skip en utfordring. Når det gjelder ombordstigning er utformingen av kaianleggene hovedutfordringen. Flo og fjære gjør at vannstanden noen steder kan variere med fire meter, noe som eksempelvis på enkelte steder på Vestlandet gjør det umulig å komme ombord på en likeverdig måte for personer med nedsatt bevegelse. Flytebrygger kan bidra til å løse denne utfordringen, men det er kostnadskrevende å oppgradere alle kaianleggene. 
Sjøtransport i utlandet
På dette området har vi ikke funnet noen spesielle løsninger relevant for denne rapporten i Europa eller USA. Vi har imidlertid fått bragt på det rene at ferger som utrangeres i Norge, videreselges til utlandet. Det kan tyde på at den norske fergestandarderen, selv når det gjelder utrangerte ferger, er brukbar. Når det gjelder store passasjerferger er tilgjengeligheten god og ombordstigning løst på en god måte mange steder grunnet et internasjonalt strengt regelverk. 
Supplerende informasjon
Vi har mottatt mye informasjon fra Perth i Australia. Der er både fly, tog, buss og ferge godt tilgjengelig på de aller fleste strekningene på grunn av trinnløs innstigning. Videre har de nettsider med god informasjon. 

Nettsiden under omtaler tilgjengelighet til tog, buss og ferge:
http://www.transperth.wa.gov.au/using-transperth/disability-assistance/bus-accessibility
Nettsiden under gir en detaljert beskrivelse av rutiner knyttet til flyreiser for personer med nedsatt syn, hørsel, bevegelse og kognisjon i Australia.
http://www.disability.wa.gov.au/Global/Publications/For%20individuals%20families%20and%20carers/Prepare%20for%20take%20off.pdf
I USA er transportsystemet også tilgjengelig. Et søk på begrepet accesibility New York ga oss følgende nettside med all relevant informasjon om tilgjengelighet: 
http://www.nycgo.com/assets/files/pdf/access.pdf
Der slås det fast at både buss, tog, t-bane og ferger er tilgjengelige for alle. Videre har de egne drosjer for transport av rullstoler.

[image: Low-Floor MBTA Bus]
Figur 15
Gode nettsider gir oppdatert informasjon om tranportløsninger og guidelines, utarbeidet av United States Access Board, som er statlig oppnevnt.
http://www.mbta.com/riding_the_t/accessible_services/default.asp?id=17537
https://www.access-board.gov/guidelines-and-standards/transportation/vehicles/update-of-the-guidelines-for-transportation-vehicles/final-updated-guidelines-for-buses-and-vans



8. FFOs vurderinger
Våre undersøkelser har avdekket noen gode løsninger som er anvendbare i Norge, særlig på fly og togområdet. Noen av dem finnes i Norge allerede men er lite kjent og lite benyttet. 
På flyområdet er passjerbro og flytrapp med heis de eneste aktuelle universelt utformede ombordstigningsløsningene. Etter vår vurdering vil flytrapp med heis være en løsning som er verdt å se nærmere på. Selv om dette er en adskillig mer kostbar løsning enn trappeklatrere vil det gi en likeverdig ombordstigningsløsning som alle kan benytte.
Når det gjelder togtransport må man finne midlertidige løsninger som kompenserer for ulik plattformhøyde. Vi mener at lette transportable ramper, som allerede benyttes i flere land og som oppbevares på toget, er den enkleste og beste midlertidige løsningen. Stasjonære/flyttbare plattformheiser kan være en løsning som kan være verd å forsøke på stasjoner som ikke skal oppgraderes til universell utformingsstandard på mange år, men det betinger for de stasjonære at toget stopper på nøyaktig samme sted hver gang. Når plattformhøyden på alle stasjoner er blitt 76 cm vil Flirttogene sikre trinnløs ombordstigning. Men det vil ta mange år før det er en realitet.
Når det gjelder busstransport er også ulike høyder på bussholdeplasser hovedutfordringen. I USA har man en løsning med en elektronisk rampe som fungerer uansett vær høyde på bussholdeplass (figur 15). Dette må vurderes nærmere.
Når det gjelder transport med taxi er bilene i England bedre enn Norges store kassebiler, som benyttes av personer som kjører elektrisk rullestol. I England kan man kjøre rett inn i drosjen med både manuell og en liten elektrisk rullestol. Det er en god tilgjengelighetsløsing, men siden man er avhengig av at sjåføren tar ut en rampe er løsningen ikke universelt utformet. For rullestolbrukere som enkelt kan forflytte seg i ordinært sete fungerer norske stasjonsvogner utmerket.
På fergeområdet mener vi situasjonen er tilfredsstillende på nyere ferger, men utfordrende i de eldre. Men det skorter på service og kunnskap fra personalet, og rutinene for ivaretakelse av rullestolbrukere er i mange tilfeller for dårlig. Dette må ses nærmere på.
FFO vil jobbe for å spre erfaringene fra dette notatet til myndigheter og aktører på transportsiden, og jobbe for raske forbedringer på området. 
Vi takker Deltasenteret for økonomisk støtte å lage rapporten.
Oslo, 1. mars 2017
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1 Introduction 


Deliverable 2.2 gives an overview on existing systems dealing with and helping to overcome 


horizontal and vertical gaps between the train-vehicle and the platform. Its main focus is 


railway-vehicles in their classic sense. Due to the “Best Practice Study” being part of the 


prototype development project that seeks for input and new ideas, also other areas of 


traffic/transportation environments, as well as the building-business and its accessibility 


systems represent a part of this survey.   


Besides looking into various available Boarding Assistance Systems in great detail and depth, 


also an assessment of existing systems that are being in use on trains these days is made. 


Detailed technical information, that was gathered through primary research by conducting 


surveys and in personal expert-interviews is also shown within the assessment, including hard 


and soft facts. A usability study of various systems has also been made, implying various 


different technical environments looking into a possible real-life use by different user groups 


(Persons with Reduced Ability) at the same time.      


However it shall be mentioned that Deliverable 2.2 provides a basic assessment only, which is 


a basic assessment based on primary research (surveys, personal interviews) and secondary 


research (literature, internet) in order to provide a basic overview to build a basis for 


Deliverable 3.1.  


All Boarding Assistance Systems bearing a specific meaning to the PubTrans4All project, are 


being looked into in detail. All systems which are not relevant to classic railway wagons, not 


even in an adapted version, and therefore have no relevance to the PubTrans4All project are 


only being shown in an overview.    
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2 Methodology 


In order to gain information on existing Boarding Assistance Systems for developing a 


“customer/user/operator-satisfaction analysis” and an “Assessment of the Usability of existing 


systems”, the following working-methods had been applied:    


2.1 Literature & Internet research, trade-show visits (secondary 


research) 


Through the extensive use of vast literature in several languages and internet research 


(secondary research), a basic information pool on available Boarding Assistance Systems was 


developed. Data on countries outside Europe has been gathered through Secondary Research 


via the internet, and via qualitative methods via email by personally contacting targeted 


experts and opinion leaders (primary research).     


Also personal visits of operators in Europe, e.g. with Swiss Federal Railway SBB, SJ Swedish 


rail, French Federal Railways (SNCF), South Eastern Trains UK only to mention a few, and 


meetings with e.g. the Association of Train Operating Companies and The Department for 


Transport, Railways, both in England, had been conducted, as well as visits at trade-shows, 


e.g. Mobility Roadshow Peterborough in June 2010, and are also planned for September 2010, 


e.g. Innotrans in Berlin, as well as meetings with representatives from the European railway 


and mobility industry. 


2.2 Personal Interviews with Operators - Primary Research 


(Qualitative methods)   


In order to find out about the needs of operators and user-groups at the same time and to gain 


information on the various Boarding Assistance Systems being in use, it was necessary to 


conduct personal interviews amongst experts, using e.g. interviewers being experts 


themselves in this field who interviewed representatives of operators (e.g. ATOC Association 


of Train Operating companies), as well as representatives from user-groups (JMCPS, UK, 


Campanions SNCF/RATP France etc.) to ask for their personal opinions, views and 


experiences about the various BAS being in use. 


In addition to personal expert-interviews (qualitative research) with operators and 


representatives of handicap-organisations in various countries, a large amount of information 


has been gathered through electronic questionnaires by contacting these experts. The 


questionnaires covered the satisfaction-level of operators and users in reference to the BAS 


being in use, which prove to be useful information for further steps within the project. 
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Contrary, in Deliverable 2.1 quantitative research methods had been applied, by conducting a 


survey amongst 5.000 train users.    


The applied methods had been necessary as only little information on this subject is available 


through literature, in order to receive information on these crucial soft facts that are building 


the basis of the project. Additionally a better understanding for the basic needs of Persons 


with Reduced Mobility was created.    


Personal interviews with operators and user had been conducted in the following countries: 


Austria, Switzerland, Germany, Denmark, Sweden, Norway, United Kingdom, Ireland, 


France, Spain, Bulgaria, Hungary, Slovenia, Croatia, Serbia, Rumania, Netherlands, Belgium, 


Slovakia, Bosnia-Herzegovina, Montenegro.  


It was necessary to implement this vast amount of countries in order to implement various 


European regions and their point of views, as facing different environmental conditions within 


the railway-sector and daily use of various different BAS.  
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3 Evalution Criteria - Deliverable 2.1 


In order to provide a better overview of the evaluation-criteria in Deliverable 2.1, they are 


listed in Tab. 2. Only the main-criteria are covered herein, detailed information on each 


criterion are described in Deliverable 2.1. 


Tab. 1 also describes the definition for the level of importance of each criterion. 


 


Score  Meaning 


1 Very important („must have“)  


2 Important („nice to have“– high customer & operators´ value) 


3 
Merely important („nice to have“ – benefit for user and operator does 


exist, but is merely important) 


Tab. 1: Importance of each criterion and its importance (score card) 


Super-Criterion Note Importance 


User Groups 


Users with technical aids Wheelchair, walking-aid, pram 1-2 


Physically impaired people Walking impaired with/without 


crutches/walking stick, elderly, small 


people 


2 


User groups with special needs Visually impaired, hearing impaired 2-3 


Travellers Passengers with luggage, pregnant 


women, children  


2-3 


Operation of the BAS  personnel Self operation of the system by the 


customers themselves or by 


automatisation 


2 
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Operators 


Reliability of the BAS   No cases of malfunction 1 


operation quality Short dwell-times, no hindrance of train 


operation or passenger flow in case of 


mal-function  


1-2 


Operational costs Need for personnel 1-2 


Trouble-Shooting Management Malfunctions to be resolved easily 1 


Manufacturing/ Installation  


Universalism  The system needs to be universal and 


enable retro-fitting   


1-2 


Costs  Keeping costs as low as possible  1 


Manufacturing effort  The manufacturing effort needs to be low 


– especially when retro-fitted  


1-2 


Safety 


Safety risks  No safety risks to be tolerated  1 


Safety features  Optical and sonic warning 


devices/signals  


1-2 


Maintenance 


Maintenance  Little need for personnel and  rare need 


for special technical tools  


1 


Costs Role of costs 2 


Environmentally friendly  Recyclability, energy consumption 3 
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Aesthetics 


Design & Appearance Aesthetics is important for customer 


acceptance  


2-3 


All regulations must be fulfilled (currently according to TSI-PRM) as a minimum standard. 


Some specifications in this document had been set-up as more severely.  


Technical and operational specifications and environmental conditions see Deliverable 2.1 


and 3.1 (appearing in December 2010). 


Tab. 2: evaluation criteria - overview 
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4 Boarding Assistance Systems, Mobility Aids - Overview 


Mobility aids enabling to overcome barriers are seen in many daily-life situations. Whereas 


the railway-sector has just started about a decade ago to build accessible train-stations and 


train-vehicles, the building-sector has been doing so for a long period, having accessibility in 


mind as a priority.  


What all Boarding Assistance Systems do have in common is to make them wheelchair-


friendly, and safe for the wheelchair-user. A number of mobility-aids though focuses on other 


groups of Persons with Reduced Mobility, or are serving for comfort-purposes only, such as 


fixed ramps, lifting devices or escalators.   


4.1 Accessibility/Boarding Devices on Trains - Overview 


Railway-vehicles differ according to its area of usage, long distance/heavy rail or local- 


service operation, and are either high-floor or low-floor vehicles accordingly. Double-deck 


wagons, e.g. TGV/Tallin (SNCF) are able to provide level-boarding, or „almost“ level-


boarding, depending on the provided platform-infrastructure.    


Low-floor vehicles are mainly used in urban and regional transport-services, including 


tramway transportation-services. In combination with low-floor platform designs, low-floor 


vehicles provide almost level-boarding. The remaining gap is often bridged by sliding 


bridging-plates. Height differences are overcome by using ramps, or in some instances by 


electro-hydraulic lifting-devices. 


High-floor vehicles are mainly used for long-distance service, the height-difference between 


platform (ground-level) and vehicle floor (floor-level) is typically between 35 and 110 cm 


depending on the vehicle itself, the flooring-height and platform-height, whereas a large 


number of height-differences is in the area of 70cm1. In these instances of such height-


differences, mainly electro-hydraulic lifts are being used, ramps are used very seldom only. In 


the following chapter various different BAS that are currently in use are getting described, 


categorised in four groups. A detailed description is made in chapter 5.  


. 


                                                


1 Platforms 55cm and floor-level 125cm above track-surface 
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4.1.1 Ramps 


Ramps are mainly used up to 18% inclination-angle to overcome little height-differences 


only. These ramps are either platform based, or permanently installed into the railway vehicle. 


Their operation is either done manually, semi-automatic, or automatic.  


Loose elements, as well as ramps being installed permanently into the vehicle are being used. 


The usability and application of a ramp is limited by its required length according to the 


gradient that needs to be met.   


4.1.2 Lifting Devices 


Lifting devices being used in railway-traffic, are grouped into platform- and vehicle based.  


Platform-based lifts are either platform-based and typically operated manually using 


hydraulics or a winch. Sometimes also platform-based devices operated by a motor are being 


used. Vehicle-based lifting-devices are usually semi-automatic and are operated by trained 


personnel.   


4.1.3 Gap Bridging  


Devices that bridge and reduce gaps between vehicle and platform enable level boarding in 


combination with levelled platforms. Automatic sliding-steps which are connected to the 


automatic doors through the door-opener controlling unit, horizontally bridge the gap between 


the platform and vehicle, as well as fixed steps which are permanently mounted to the outside 


of the vehicle are being used. 


4.1.4 Additional Steps 


Additional Steps are being used by railway vehicles as an additional aid for the passenger. 


They are necessary for platforms varying in height along the journey. The control is managed 


by the door-opening control unit. Additional steps also serve to reducing or bridging and 


closing the horizontal gap between the train and the platform.    


4.2 Miscellaneous Mobility Aids – An Overview  


4.2.1 Bus Traffic 


There is a recognisable trend amongst bus traffic towards the use of low-floor vehicles within 


regional traffic. Low-floor vehicles are typically equipped with kneeling-systems and provide 


an almost level-boarding situation at bus stations which had been designed for that purpose. 


For wheelchairs there is usually an additional foldable ramp integrated into the vehicle in 
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order to bridge and close the remaining gap between the bus and the bus stations´ ground-


level.  


Especially during the last decade the bus-building industry has followed the European 


Directive 2001/85 specifying the accessibility requirements for urban and long-distance buses. 


Since then each bus needs to comply with these regulations in order to pass homologation 


process for buses that are registered within European Member-States.  


Buses serving on long-distance routes are typically high-floor buses, which are usually 


equipped with lifting devices, see Pic. 1 (right), in order to enable wheelchair-occupants to 


use long-distance bus-service. These lifting devices are typically electro-hydraulic lifts which 


are almost exclusively used for wheelchair-occupants.  


Mini-buses are mainly used by Community Transportation Services (e.g. Red Cross and 


Johanniter in Germany, GHIP in France and CTA in the U.K.), as well as private 


transportation service providers, that need to fulfil local safety requirements for the 


homologation of their specialised vehicles for wheelchair-occupant transportation. Depending 


on the country, electro-hydraulic lifts are being used (e.g. U.K., Scandinavia), or manual 


ramps (e.g. Germany, France), see Pic. 1 (left). 


          


Pic. 1: Electro hydraulic lifts (Minibus, left; High-floor bus, right) 


4.2.2 Low-Floor Technology 


Public buses within urban transportation have been using fleets consisting of vehicles using 


low-floor technology equipped with kneeling systems mostly using air-suspension.  


Low-floor technology covers vehicle constructions providing little height-differences between 


the vehicles´ floor level and ground level of the bus or train-station platform.   


This technique is being applied for buses as well as for train vehicles, and enables level-


boarding of the train and accessibility of the vehicles in combination with bridging-devices or 


ramps.  







Grant Agreement No. 233701  


PubTrans4All
Public Transportation - Accessibility for All  


PubTrans4All – Deliverable 2.2                        16                                         August 31
st
, 2010 


 


The low-floor technology is achieved by applying various measures and is lowered between 


the axils. Therefore the floor-level within the vehicle is not the same along the whole vehicles 


due to the construction of the bogie and the clutches, hence only the middle section of the 


railcar is equipped with the kneeling system. In order to access the other the floor levels 


amongst the vehicle, stairs or ramps are used. 


4.2.3 Air Suspension Technology 


Air suspension technology is being applied amongst road vehicles, especially buses, and 


enables a one-sided suspension of the vehicle (kneeling function). In combination with low-


floor technology an almost complete and accessible situation is provided, which can be 


completely designed step-less by using an additional ramp. 


Railways do not only use the air-suspension technology for improving the comfort during the 


journey, but also to enable the lowering of the train-vehicle according to the ground-level of 


the platform. This technique is mainly applied on high-speed services, the possible 


compensation of the floor to ground level is within the range of a few centimetres only.  


4.2.4 Automotive Traffic 


For the individual road traffic in automotive vehicles one distinguishes between Active 


drivers (PRMs), and Passive users, so called “passive drivers” who are getting driven in motor 


vehicles, e.g. wheelchair occupants. Wheelchair Occupants these days also have the 


possibility to drive from the wheelchair, typically using converted Minivans (Pic. 2). 


Active drivers are using 2 main types of Boarding Assistance systems based on their function: 


Wheelchair stowing systems, which automatically stow the wheelchair on the rear-seat behind 


the driver row or trunk after the wheelchair user has moved over from the wheelchair into the 


driving seat him or herself (with upper-torso movement abilities). 


 


Pic. 2: EDAG Wheelchair Stowing System (left), TMN trunk stowing system (right) 


Source: http://www.paravan.de/auto-mobilitaet.html 
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The second category are swivel-seats that turn out of the vehicle half automatically, declining 


their horizontal level of the seat base to facilitate the boarding/access process. (see Pic. 3). 


 


Pic. 3: car boarding aid (AUTOADAPT) 


Source: http://www.paravan.de/auto-mobilitaet.html 


 


This mobility aid can be fitted into almost every passenger car. 


4.2.5 Building/Construction Business 


Construction business is usually installing ramps and elevators to make their buildings 


accessible and “barrier-free”. Their major advantage is that they are usable by each user group 


amongst people with reduced mobility. 


Ramps are mainly used to overcome little height differences and are mostly used in 


combination with stairs. Due to the limit of 6% of inclination-angle in building business, 


ramps are accordingly designed and built, meaning long-length ramps!  


Elevators can be adapted according to all conditions and for all usage purpose. They operate 


either electro-mechanical or hydraulic. Key-factor for its fully accessible usage is a cabin that 


provides generous and sufficient space (see Pic. 4).  
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Pic. 4: Leoba Hublift MB 


Source: http://www.leoba.de/hublift-mb.html 


 


For the adaption of houses, stir-lifts are being used, which is installed and integrated directly 


into the stairs-area (Pic. 5 and Pic. 6). 


                                     


Pic. 5: stair lift (Ango Reha)  


Source: http://www.ango-reha.de/sitzlifte_m1000.php 
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Pic. 6: stair lift (Leoba HL 150) 


Source: http://www.leoba.de/rollstuhllifte.html 


 


A mobile alternative to permanently installed mobility-aids is a stair-climber for wheelchairs 


in order to overcome stairs (see Pic. 7). 


 


Pic. 7: stair crawler (Leoba) 


Source: http://www.leoba.de/treppenraupe_stairmax.html 
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5 BAS in the railway sector 


For the railway sector there is a large number of accessibility systems in use. The systems can 


be grouped according to various specifications.  


The following list groups the systems according to their functional principles:  


 Ramps 


 Lifts 


 Bridging devices  


Within each of the above mentioned groups, the systems are again divided based on their 


constructional principles, e.g. manual, semi-automatic or automatic. The division is depending 


on the type of motor of the device, or if the systems are either vehicle based or platform 


based.  


5.1 Ramps 


Ramps are mainly used in cases of little height differences, but there are also ramp 


constructions available which handle medium and large height differences. Due to their 


enormous length and design in order to accommodate the maximum inclination-angle, they 


are depending on the width of the station-platforms. In general, ramps are either permanently 


integrated into the vehicle, or mobile ramps that are applied manually, as well as versions that 


are situated on the platform, being either mobile on wheels or can be carried to the train.   


Most operators are quite satisfied using ramps, due to their ease of use and simple reliability, 


and low chance of wrong-use or and no mal-functions. Ramps are relatively against weather 


and can usually be used by all passenger groups as providers are happy to provide them for 


non-wheelchair users as well.  


5.1.1 Manual Ramps 


This type of ramps is either vehicle-based or platform-based, is mounted on either side of the 


door entrance area, and can be unfolded or slid out from the vehicle onto the platform. One 


example is the ramp which is in use by Austrian Federal Railways made by MediVent, which 


is used in low-floor vehicles (Pic. 8). 
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Pic. 8: Mobile Ramp ÖBB (MediVent) 


Source: http://medivent-wagner.de/ 


 


The series of pictures in Pic. 9 describes the operation of the MediRamp. The order of 


pictures is showing the required operations step by step in chronological order, left to right: 


1) Block doors – preventing automatic closure of the door. 


2) Disengage ramp – the ramp is locked while stowed to prevent misuse. 


3) Swivel ramp around 90°. 


4) Move ramp onto the platform. 


5) Unfold ramp. 
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Pic. 9: Typical Operation of a manual ramp 


Source: Bernhard Rüger 


 


The mediVent ramp can be installed on either side of the door-entrance area of the vehicle, 


and is generally designed for low-floor vehicles in order to overcome gaps, or for height-


differences of up to 190mm at a maximum inclination-angle of the ramp platform of 18%.  


In general it can be applied for doors with a minimum door-width of 80cm, providing space 


for the installation inside the vehicle. The low-floor train Talent as used by Austrian Federal 


Railways ÖBB the original door-width of 130cm is narrowed by the installation. The entrance 


cannot be used at the same time by other passengers when the ramp is in use by wheelchair-


occupants.  


Allowing all passengers to use the ramp when in operation means a great improvement for all 


passengers and their comfort when travelling. 


The minimum cycle for its operation is 50 seconds, in which case the trained personnel needs 


to be situated at the door entrance besides the ramp already. In case is not situated there 


already, the required time for the whole operation longer accordingly. Especially if there is no 


personnel other than the driver on board, the driver needs to leave and lock the driver´s 


compartment, walk the distance to reach the accessible boarding area, and do the same reverse 


procedure after having run the full cycle of the Boarding Assistance System (BAS). The 


whole procedure can take from 3 minutes up to 6 minutes, depending on the location of the 


accessible boarding area.   


This procedure leads to severe delays of the train schedule, and is therefore criticised by the 


operators. 


Pic. 10 is showing a similar system that is used by the Danish Federal Railway (DSB). The 


technical parameters and basic complications are similar to the MediVent ramp Pic. 8. 


The difference regarding the installation is that the ramp is locked in a locked compartment 


inside the train. South Eastern Trains in England is also using a similar stowing system. The 


main difference installation-wise is that the ramp is getting stowed in a locked compartment. 


The basic satisfaction-level of the operators is quite high, especially in regards to ease of 


operation and maintenance. 


When installed into a vehicle-door that accommodates the system as shown in Pic. 10 the 


main advantage is sufficient remaining space so that other passengers can use the entrance 


unhindered, which has a positive effect on passenger-flow.    
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Pic. 10: Ramp DSB (Guldmann) 


Source: http://www.guldmann.de/Default.aspx?ID=3677&GroupID=GROUP10&ProductID=PROD35 


 


Larger height differences can be overcome with ramps that are foldable into two half as 


shown in Pic. 11 and Pic. 12. This application requires a platform though that provides a 


sufficient width. 


  


Pic. 11: Ramp in Belarus 


Source: http://medivent-wagner.de/ 


 


          


Pic. 12: Semi-Automatic Ramp Latvia (MediVent) 
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Furthermore there are non-vehicle based, mobile ramps in use, which are deployed at the 


vehicle and operated accordingly, and stowed again after the operational cycle. They are 


either stowed in the vehicle or at the train station on the platform at a central location. 


Pic. 13 and Pic. 14 are showing short and light weight mobile ramps, that can be applied with 


ease. They mainly serve to bridge gaps or small height-differences. They are mainly used for 


wheelchair-occupants only, if applied though, real life shows that its use is also welcome by 


other passengers. 


 


Pic. 13: Manual Ramp (SBB) 


Source: Bernhard Rüger 


 


   


Pic. 14: Manual Folding Ramp Thurbo AG (Carosserie Hess AG) 


Source: Thurbo AG 


 


Pic. 15 is showing a manual folding ramp of JR (Japan Railways). It can be folded twice and 


can easily be stowed without taking much space. Its operation is similar to the ramps in Pic. 


13 and Pic. 14. 
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Pic. 15: Manual Folding Ramp, Japan Railways JR 


Source: http://www.petertan.com/blog/2006/02/16/kuala-lumpur-city-of-barriers/ 


Pic. 16 and Pic. 17 show bent a bridging device (bridging ramp) which are applied manually 


as used in the U.S.  


          


Pic. 16: arched manual gap bridging - USA 


 


Pic. 17: Manually Deployed Bridging Ramp (bent base plate) 


Source: Email Andrew Nash 


For greater differences in height, mobile manual ramps with longer base plates are in use. 


They are either stored in the vehicle itself or on the train station platform, and operated by the 


train staff, or staff of the train-station.   



http://www.petertan.com/blog/2006/02/16/kuala-lumpur-city-of-barriers/
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Especially in Great Britain and Ireland this particular type of ramps is very popular, due the 


common platform height of 915 mm und 960 mm as shown in Pic. 18, Pic. 19 and Pic. 20. 


This ramp-type is welcome by all other passengers as well due to the improvement of their 


comfort when travelling. 


Again the satisfaction-level scores high amongst both operators and users. 


 


Pic. 18: Ramp as used by Irish Railways (Port-a-Ramp, UK) 


Source: Bernhard Rüger 


 


 


Pic. 19: Ramp as used by Irish Railways and by South Eastern Trains, England 


Source: Bernhard Rüger 
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Pic. 20: Manual mobile Ramp (Port-a-Ramp, UK) to bridge the gap between the train and the platform 


(South Eastern Trains, England) 


Source: Bernhard Rüger 


 


Mobile manual ramps have the additional advantage that they can be used to overcome a 


higher height difference, e.g. height of a stair). 


  


Pic. 21: Ramp bridging a stair downwards, Eastern German Railways (Ostdeutsche 


Eisenbahngesellschaft) 


Source: Ostdeutsche Eisenbahngesellschaft 
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Pic. 22: Transportable Ramp ( MediVent) 


Source: http://medivent-wagner.de/ 


 


Other types of mobile manual ramps, are telescopic ramps, as used for Minibuses as their 


origin is the automotive sector as shown in Pic. 23. They are easy to handle, although 


operators dislike their use due to their design, consisting of 2 ramps, usually telescopic, which 


bare the risk of the wheelchair-wheel getting stuck and therefore baring a certain risk, 


especially when leaving the train.  


 


Pic. 23: Telescopic Ramp , City Bahn Chemnitz 


Source: City - Bahn Chemnitz 


 


This type of ramp is used by the Norwegian Train (NSB) in the telescopic version, also in 


high-floor vehicles, managing height-differences of 50-60cm as shown in Pic. 24.  


This system is very popular especially in Norway, as all other systems used in Norway face 


great difficulties due to harsh weather conditions die do icing and amounts of snow. From a 
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user´s and operational point of view the application of this type of ramp is not without 


problems die to safety reasons and potential hazards as mentioned before.  


Staff needs to be positioned between the telescopic ramps which means a great amount of 


physical effort to push wheelchair and occupant onto the train, which is a great effort the 


further up the wheelchair is pushed. 


 


Pic. 24: Telescopic ramps, NSB (Norway) 


Source: Bernhard Rüger 


 


For greater differences in height a lot of operators do use as well platform-based foldable 


ramps as shown in Pic. 25 and Pic. 26.  


Their main advantage is their ease of use although being heavy in weight due to their length. 


A considerable disadvantage is the need for a considerable amount of platform-width, which 


has a negative influence on passenger-flow.   


   


Pic. 25: Ramp DB AG ( MediVent) 


Source: http://medivent-wagner.de/ 
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Especially the Norwegian type of ramps is very flexible and easy to manoeuvre. The operators 


are very happy with this type of ramp, the only critical part is towards its end facing the inside 


of the vehicle as clearly shown in Pic. 26. 


       


Pic. 26: Platform based Ramp NSB, Norway 


Source: Bernhard Rüger 


 


These ramps are designed for wheelchair users, but can also be used by all other passengers. 


The operation is handled though personnel only though. 


An operational cycle takes up to 3 minutes, so many operators face a delay in their schedule 


due to the application of the ramp, especially when train-personnel needs to operate the ramp. 


When railway station is available, the duration of the operational cycle is shortened, so that 


other passengers can use the entrance area again without being hindered. A registration of the 


journey by wheelchair-users is not necessary, but very welcome due to the limited amount of 


wheelchair-places that are available. 


Mobile ramps score very high in the operator´s assessments in terms of reliability and mobile 


application options. 


Great differences in height between the train floor level and ground-level of the platform 


require a large amount of ramp-length. As long ramps do hinder passenger flow when used 


across the platform, ramps that are positioned parallel to the platform are getting used, as 


shown in Pic. 27. Therefore the wheelchair occupant needs to turn around at 90°. There are 


also designs available incorporating a round, swivel base-plate as shown in Pic. 28. 


Designs differ depending on different platform heights. 
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Pic. 27: Parallel Ramp (Belgium) 


 


Pic. 28: Swivel Base Plate 


5.1.2 Integrated Ramps 


This type of ramps is vehicle based and installed around the door-entrance area. Its origin is 


the automotive industry where this design is mainly used for family Minivan conversions. 


They are either powered by electricity, or manual devices as shown in Pic. 29 and Pic. 30, 


operated fully automatic. This type of ramp is used in low-floor vehicles or tramways. 
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Pic. 29: Sliding automatic ramp, MBB Palfinger 


Source: http://www.mbbpalfinger.com/palfinger/23287_DE.4481Fff5a8fb0791ed1b2523e97b84a5812d0 


 


  


Pic. 30: Ramp (Guldmann) 


Source: http://www.guldmann.de/Default.aspx?ID=3677&ProductID=PROD33 


 


5.1.3 Permanently Installed ramps 


This type of ramps is vehicle-based, installed into the flooring of the vehicle at the entrance 


area, and is operated electrically or manually.  


This ramp consists of one part only or is designed as a telescopic ramp. Its operation is fully 


automatic.  Also this type of ramp is mainly used for low-floor tramways and low-floor trains 


in order to bridge gaps as shown in Pic. 31 and Pic. 32. 
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Pic. 31: permanently installed manual ramp 


Source: http://www.mbbpalfinger.com/palfinger/23287_DE.4481Fff5a8fb0791ed1b2523e97b84a5812d0 


 


 


Pic. 32: Metronom 


Source: Metronom 


 


Permanently installed manual ramps are also designed as telescopic versions as shown in Pic. 


33. This ramp-type is integrated into the vehicle-flooring at the entrance area.  
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Pic. 33: Telescopic ramp, inegrated into vehicle-floor (Masats) 


Source: http://www.masats.es/de/catalogo_Accesibilidad.htm 


 


5.1.4 Folding Ramps 


This type of ramps is vehicle-based, installed at floor level of the vehicle, and manually 


deployed when in use. Folding ramps are mainly used in urban transport in tramways or buses 


as shown in Pic. 34. Operators are very satisfied with this type of ramp as it is very reliable 


due to the lack of mechanical “motors” and has only one swivel operation to perform. 


 


Pic. 34: Ramp RBS (IBEG) 


Source: http://www.ibeg.com/cms/index.php?id=29 


 


5.1.5 Ramps – extra designs 


Pic. 35 and Pic. 36 show the idea of a telescopic ramp that is permanently into the vehicle 


floor, which has not yet been realised. According to the designer, this ramp can be retro-fitted 


into existing vehicles.  
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Pic. 37: Telescopic ramp (Idea – not yet realised) 


Source: http://www.scienceinpublic.com/freshinnovators/2005/Kevin/kevinfullerton.htm 


     


Pic. 38: Operation of integrated telescopic ramp 


Source: http://www.scienceinpublic.com/freshinnovators/2005/Kevin/kevinfullerton.htm 


Pic. 39 is showing a special case for a ramp solution. The shown ramp only serves fo 


evacuation in case of an emergency only. The operators expect a safer, simpler and faster 


evacuation-process.  



http://www.scienceinpublic.com/freshinnovators/2005/Kevin/kevinfullerton.htm

http://www.scienceinpublic.com/freshinnovators/2005/Kevin/kevinfullerton.htm
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Pic. 39: TTC Subway Trains (Toronto Transit Commission) – Ramp for simplified evacuation  


Source:http://www3.ttc.ca/About_the_TTC/Projects_and_initiatives/New_Subway_Train/Overview_and_key_fe


atures.jsp 


5.1.6 Platform-based ramp 


Besides various manual mobile ramps, there are also permanent platform-based ramps in use. 


Their advantage is that they are easy to find and to locate at the train station for PRMs, and 


can also be used by other passengers, as opposed to lifting-devices. It is necessary though that 


the train does always stop at the exact same location. 


These ramps serve to overcome a tremendous height-difference which is quite common on 


North-American long-distance trains due to the height of the first step of train-vehicles that 


are typically used. 


Travellers are able to use the ramps before arrival of the train, which helps to save time in the 


boarding process in order to keep the time-schedules. The gap between the train and the 


permanent ramp is bridged by a foldable ramp as shown on Pic. 40, Pic. 41 and Pic. 42.   



http://www3.ttc.ca/About_the_TTC/Projects_and_initiatives/New_Subway_Train/Overview_and_key_features.jsp

http://www3.ttc.ca/About_the_TTC/Projects_and_initiatives/New_Subway_Train/Overview_and_key_features.jsp
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Pic. 40: permanent platform-based ramp - USA 


 


Pic. 41: platform based ramp for double decker trains – USA 


Pic. 42: Harrington Hump, UK 


Another version of a permanent platform-based “ramp” is used on the underground in 


Hamburg (Hamburger Hochbahn) as shown in Pic. 43, and London Underground. This is 


actually achieved by raising a part of the platform up to vehicle floor height, also enabling 


accessing non low-floor vehicles and can be used bby all PRMs and other passengers for their 


comfort, as the rest of the vehicle-entrances bears one stair-height to overcome when 


accessing the vehicle. The entrance area for PRMs is clearly marked.   
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Pic. 43: U-Bahn-Station St.Pauli (Hamburg – Deutschland), Risen Platform section 


Source: Jivee Blau, http://de.wikipedia.org/wiki/Datei:Hamburg-_U-Bahn-Station_St._Pauli-


_auf_Bahnsteig_zu_Gleis_1-_Richtung_Barmbek-_U-Bahn_HHA_Typ_DT4_9.4.2009.JPG#filelinks 


5.2 Vehicle-based Lifts  


Lifts, in various versions, play a main role amongst classic train-vehicles, especially in 


combination with standardised platform heights as used nowadays. There are both platform-


based and vehicle-based lifts available that are permanently integrated into the vehicle. For 


the PubTrans4All project especially vehicle-based systems are playing a major role for the 


future, based on the findings of the surveys of deliverable 2.1 amongst the great part of 


operators and users. 


The basis satisfaction-level is scores high. Occurring problems and criticism is concerning 


technical and constructional details mainly, which differ from operator to operator. The same 


lift-type can cause many problems with one operator, but non with another one for example. 


In this context no exact statements are possible in regards to the advantage of platform-based 


devices over vehicle-based devices, and vice versa. Only the wish and request for vehicle 


based solutions is commonly found.   


5.2.1 Pivoting/“Swing“ Lifts 


This lift-type is vehicle based and permanently installed inside the vehicle at either side of the 


door entrance area. If needed the platform is swivelled outside the vehicle by a pivoting one 



http://de.wikipedia.org/wiki/Datei:Hamburg-_U-Bahn-Station_St._Pauli-_auf_Bahnsteig_zu_Gleis_1-_Richtung_Barmbek-_U-Bahn_HHA_Typ_DT4_9.4.2009.JPG#filelinks

http://de.wikipedia.org/wiki/Datei:Hamburg-_U-Bahn-Station_St._Pauli-_auf_Bahnsteig_zu_Gleis_1-_Richtung_Barmbek-_U-Bahn_HHA_Typ_DT4_9.4.2009.JPG#filelinks
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arm operation, operated hydraulically. The operation is either semi- or fully- automatic see 


Pic. 44 to Fehler! Verweisquelle konnte nicht gefunden werden.). This design version is 


used for overcoming both small and great height-differences, especially when platforms are 


too narrow to use ramps. 


          


Pic. 44: Pivoting lift (MBB Palfinger Trainlift TR 1) 


Source:  http://www.mbbpalfinger.com/palfinger/23662_DE.pdf 


         


Pic. 45: Lift ÖBB-Railjet 


Source:  http://www.youtube.com/watch?v=fsWQvBJx_rs 
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Pic. 46: Schwenklift bei der NS (Norwegen) 


Source: Bernhard Rüger 


 


This lift-type is only used by wheelchair occupants, is operation is performed by trained 


personnel. The operational cycle is 2 to 3 minutes, depending on the model. Due to the 


operation of the lift potential delays in the time-schedule are caused, a pre-registration of the 


journey by the wheelchair-occupant is not necessary though. 


This system scores between a good and very good reliability when in operation and has a 


good satisfaction level amongst operators. Also users are very satisfied with this system. 


For narrow platforms, lift design by Pic. 47 and Pic. 48 “Pars KOMPONENTY“ in Czech 


Republic are very useful. The wheelchair user enters the platform inside the vehicle, and is 


then moved outside though a platform that swivels around enabled through a pivoting one-


arm construction. 


Due to required space of this design it can only be used in combination with wide door 


dimensions in the entrance area. Based o comments of the manufacturer, this particular model 


can only be used in double-deck trains. 
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Pic. 47: Lift PARS KOMPONENTY (Czech Republik) 


Source: http://www.parskomponenty.cz/katalog.php?typ1=plosiny&urceni1=vlak&kt=05_002&mutace=de 


 


Pic. 48: layout of PARS KOMPONENTY lift 


Source: http://www.parskomponenty.cz/katalog.php?typ1=plosiny&urceni1=vlak&kt=05_002&mutace=de 


 


5.2.2 Pivoting one arm lift 


This lift-type is installed into the door area of the vehicle, and has yet only been applied to 


low-floor vehicles and urban buses.  


For the installation an opening in the vehicle floor is required, in which the device is moved 


up- and downwards by electric power. When in Use, the platform is lengthened by a 


telescopic operation as shown in Pic. 49. 



http://www.parskomponenty.cz/katalog.php?typ1=plosiny&urceni1=vlak&kt=05_002&mutace=de

http://www.parskomponenty.cz/katalog.php?typ1=plosiny&urceni1=vlak&kt=05_002&mutace=de
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Pic. 49: lift (MBB Palfinger Medilift SB 300) 


Source:  http://www.mbbpalfinger.com/palfinger/23287_DE.495BB6caa3b9b95e58c315d21de2f0dc55fde 


5.2.3 Lifting device (cassette lift) 


This lift-type is installed into the door area of the vehicle. Also this type of installation 


requires an opening in the vehicle floor in which the lift is moving up- and downwards inside 


an electrically powered parallel operation, and its platform operates telescopic when used. 


Also this version has yet only been applied to low-floor vehicles.  


A main advantage of the cassette-design is the little space that is requires on the platform, 


which enables its usage on narrow platforms. 


 


Pic. 50: lifting device (MBB Palfinger Medilift R 3.3) 


Source:  http://www.mbbpalfinger.com/palfinger/23287_DE.495BB6caa3b9b95e58c315d21de2f0dc55fde 


 


5.2.4 Linear Lifts: Single and Dual Parallel Arm (DPA) Lifts 


This lift type is also vehicle based and as well installed at the door entrance area, directly onto 


the vehicle-floor as shown in the examples of Pic. 51 to Pic. 54. The operation is either semi- 
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or fully automatic. Its platform prescribes a linear operation when operated, a linear up- and 


down operation. Usually a bridging-plate enables the wheelchair user to enter the unfolded 


horizontal platform with its front wheels facing towards the platform-end outside the vehicle. 


An automatic roll-stop prevents the wheelchair user to collapse from the platform while 


moving from floor to ground level and vice versa. 


Especially this lift type scores differential in regards to its satisfaction-level. A reason for this 


fact could be that it is the most common lift type used in all areas of transportation in general 


worldwide, so there is a great variety of brands and models available. Main manufacturers and 


global players do have hundreds of models and versions available in their product-portfolio.  


In general operators are very satisfied with this lift-type. Some operators are not very satisfied 


though concerning its reliability.  


 


Pic. 51: Linear lift (Ratcliff Palfinger Trainlift RVT 300) 


Source:  http://www.railway-technology.com/contractors/passenger/mbb-palfinger/ 


 


 


Pic. 52: Linear lift SJ (Ratcliff Palfinger X 2000) 


Source:  http://www.railway-technology.com/contractors/passenger/mbb-palfinger/ 
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Pic. 53: Lift SBB 


Source:  http://www.goldenpass.ch 


 


 


Pic. 54: Linear lift (U-Lift) 


Source:  http://www.u-lift.se/wheelchair-lifts/inv-300-for-train.asp 


 


“The” classic linear lift is the so called, Dual Parallel Arm lift (DPA lift) which is the most 


common lift version around the globe. It is mounted on 2 parallel arms, hence its name. 







Grant Agreement No. 233701  


PubTrans4All
Public Transportation - Accessibility for All  


PubTrans4All – Deliverable 2.2                        45                                         August 31
st
, 2010 


 


 


Pic. 55: Drawing & Design Parts: Typical Linear- Lift, Type DPA Dual Parallel Arm  


Source: http://www.braunability.com/commercial/ebrochures/Millennium-2.pdf 


As shown in Pic. 56, the “Schweizerischen Zentralbahn” applys a special construction, a 


“slide-to-the-side function”. Instead of having the base-plate permanently mounted to the 


vehicle floor, it is mounted on a slay so the lift slides out of the way sideways, powered 


electro-mechanically, and stowed parallel to the vehicle-door as shown in Pic. 56. 


DPA lifts unfold its platform into a horizontal position, which is then ready for power-up or 


gravity-down operations. The operator is very satisfied with this particular lift-type. So far 


there is only one case of mal-function known to the operator. 


    


Pic. 56: Lift Zentralbahn (Switzerland) 


Source: Bernhard Rüger 


 



http://www.braunability.com/commercial/ebrochures/Millennium-2.pdf





Grant Agreement No. 233701  


PubTrans4All
Public Transportation - Accessibility for All  


PubTrans4All – Deliverable 2.2                        46                                         August 31
st
, 2010 


 


Other versions do use vertical split-platform versions, which stow each half of the platform at 


the left and right tower, positioned at 90degrees in relation to the door.  


Linear Lifts are only used by wheelchair-occupants and need to be operated by trained 


personnel. The operational cycle is 2-3 minutes and leads to short delays in the time-schedule. 


A pre-registration and booking by the wheelchair user is not necessary, but advised due to the 


limited amount of wheelchair places available. 


The satisfaction is scoring high, as assessed by the user.  


5.2.5 Cassette lift 


This lift type is also vehicle based and as well installed at the door entrance area, typically 


below the door. It is stowed in a cassette, hence its name, protecting it from all weather-


influences as ice, dust, sand etc. It is powered electrically, hydraulically, and semi-automatic. 


Due to lack of sufficient space (cable installation, clutches) at the door entrance towards the 


ends of classic train wagons, it cannot be applied for retro-fitting. 


 


Pic. 57: Cassette Lift (RICON Mirage, used at FS – Italien) 


Source: http://www.riconcorp.com/products_personal-mobility.asp 


5.2.6 Other Lifts 


SJ (Sweden) The railcar is using a vehicle-based lift integrated into the vehicle floor as shown 


in Pic. 58. The entrance is positioned 55cm above track-surface. 


On all platforms that are designed at the same height, a level-boarding situation is possible. In 


order to provide a fully accessible boarding situation, a fully-automatic bridging-device is 


applied. The user is provided with a fully accessible level-boarding situation, and can operate 


the device him or herself in order to reach the floor level of the vehicle, as shown in the series 


of pictures in Pic. 59.     
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Pic. 58: SJ – Regina Lift 


Source: Statens Järnvägar (SJ) 


 


    


Pic. 59: Operation – SJ-Regina Lift 


Source: Bernhard Rüger 


 


The lift is designed for all user groups and can be operated by the traveller. It´s operation 


cycle is one minute and does not lead to delay or influence the passenger flow, as there is 


space available and stairs besides the lift. 


The reliability is assessed as good by the operators due to its self-service operation ability, 


and no need for pre-registration of a journey, see Pic. 59. The only criticism concerns misuse 


of the lift, when operated by travellers without its real need. Therefore some train drivers do 


de-activate the device. 


A comparable similar device, but not the same, is used on TGV Duplex trains (double decker) 


of SNCF France. In this application, the device is lifted from platform level down to floor 


level of the lower floor of the double-decker train, as shown in Pic. 60. The device is only 


designed for wheelchair-users, but not for other passengers, and needs to be operated by the 


train personnel.    
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Pic. 60: TGV Duplex – SNFC - Lift 


Source: Pintsch Bamag 


 


Pic. 61 is showing another lift as applied by SJ. The operation of this lifting-device is very 


simple. This particular lift is still working reliably after 30 (!) years of operation. 


The lift is integrated into the wagon-floor, and the platform only needs to be unfolded, and the 


lift moves onto the platform in a similar way as linear lifts. The operation is done very 


quickly, even though the lift does not satisfy today´s requirements, e.g. it is only designed for 


125k capacity. Doors only have a clear width of 80cm, therefore the lifting-platform is 


narrower as the required 80cm minimum. 


Due to the two pillars, which fulfil the function of spreading the load of the pressure-forces of 


the buffers, there is no space on the end of classic wagons for the installation of pillars with 


pivoting arms. For that reason the door is installed at a door located further away from the 


wagon´s end, moved towards the middle section of the vehicle as shown in Pic. 62. 


For weakening-reasons of the vehicle cars´ rigidity, vehicle manufacturers do not like to 


install doors towards the middle section of the train-car. 
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Pic. 61: Lifting device SJ – Sweden 


Source: Bernhard Rüger 


 


 


Pic. 62: Wagon adapted for PRMs (SJ) – door location 


 


Pic. 63 is showing a patented idea of the Berlin based company MediVent, which is registered 


for a patent. The device is fully integrated into the vehicle and the use can operate it 


completely independently.  


This new design principle enables the wheelchair user to board a cabin which is closed on 3 


sides which is then lifted and integrated into a door-opening.   An operation- and control-


system is connected to the driver during the boarding operation. 


Source: http://www1.messe-


berlin.de/vip8_1/website/Internet/Internet/www.innotrans/deutsch/Presse/Neuheiten-


2010/index.jsp?selektion=M 
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Pic. 63: Lifting device – Moving Side-Wall – Idea: MediVent 


Source: http://www1.messe-


berlin.de/vip8_1/website/MesseBerlin/htdocs/Bilder_upload/Neuheitenreport/9845.jpg 


5.3 Platform Based Lifts 


There is various versions of platform-based lifting devices applied by different operators. 


They are operated manually or are electrically powered (see Pic. 64) by using a winch (see 


Pic. 65)   or hydraulics (see Pic. 66).  


There are also permanently installed devices in use as shown in Pic. 67 to Pic. 69, they can be 


used by all Persons with Reduced Mobility, and require the train to stop at the same spot each 


time. 


5.3.1 Manual platform based lifts 


  


Pic. 64: platform lift (Herkules WG 300) 


Source: http://www.herkules-


reha.com/index.cfm?at=Produkte&pt=DE_Herkules_Produkte_WG_300&menu_ac1t=Hebeb%C3%BChne%20W


G%20300 
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Trained and experienced is preparing the device prior to the arrival of the train to keep the 


operational cycle as short as possible. Passengers who alight the train are already awaited at 


the platform at the specific door. The wheelchair and occupant move from the train vehicle 


floor onto the platform of the lifting-device and the platform is moved downwards. He 


entrance is only blocked for a minimum amount of time.    


For the boarding process the wheelchair-occupant is waiting until all other passengers have 


boarded the train, and he or her board the deployed lift platform pre-positioned on the ground-


level of the platform, and is then lifted up to floor-level of the train in order to enter the 


vehicle. Also the boarding process only takes up little time as compared to vehicle-based 


solutions. 


As soon as this operation is finished, the lifting-device is stored again on the platform. 


    


Pic. 65: Lift as used by Deutschen Bahn AG (Herkules WG 300) 


Source: http://www.herkules-


reha.com/index.cfm?at=Produkte&pt=DE_Herkules_Produkte_WG_300&menu_ac1t=Hebeb%C3%BChne%20W


G%20300 


 


Another advantage of platform-based lifts is hat a potential mal-function does not harm the 


departure process of the train. Furthermore the personnel can double-check the functions of 


the device prior to train arrival. Also the period in which the entrance cannot be used by other 


passengers, is very short, as the preparation of the device is done independently from the 


boarding-process.  


Basically the reliability is very good, also the satisfaction level of the wheelchair occupants, 


who are the only users of this system. Usually train station personnel is responsible for the 


operation of this system, as with all other platform-based devices. If required also train 


personnel can operate this lift-type, the required amount of time for the operational circle is 


longer though.  
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A critical climate area for is usage in Europe is Scandinavia due to the harsh local weather 


conditions. Large amounts of snow that often cannot be removed in time, operating the device 


during snow fall, as well as gravel on the platform make it difficult to manoeuvre platform-


based boarding devices. In cold weather conditions icing occurs as well, leading to blockage 


of operational and moving parts of the device. Hydraulic oil thickens which lead to mal-


functions of cylinder. Therefore leading global lift-manufacturers are using aero-grade oil, 


which is thinner and prevents crystallisation.  


A major disadvantage is that each train station within the network needs such a BAS locally 


in order to provide accessibility amongst the network.  


Also the station needs to provide personnel, leading to a large amount of personnel required, 


who sometimes need to travel to the specific, unmanned station. Another disadvantage is that 


the journey needs to be booked one to two days in advance. In addition, the personnel need to 


know the exact stopping position of the accessible wagon in order to keep the operational 


cycle short.  


If operated by train personnel, a long delay occurs accordingly due to the time consumption 


for the walking-distance to the stowing-location of the BAS, unlocking the stowing 


compartment, position the lift at the platform, and preparing the lifting-device for usage. After 


its use it needs to be carried back to its stowing compartment and locked again. 


  


Pic. 66: electric platform lift (Guldmann) 


Source: http://www.guldmann.de/Default.aspx?ID=3677&GroupID=GROUP3&ProductID=PROD439 


Manual platform-based lifting devices are the most common systems within heavy rail long 


distance service. Assistance requires bookings a day in advance with most railway-operators. 


Larger train-station offer this service without pre-registration. Its reliability and ease of use is 


assessed varies from “good” to “very good”, based on different versions and builds, with no 


need for regular maintenance, hence the varying range in their assessment 


As the system cannot be operated by the user himself, it is only rated as a „good“ amongst 


them.  
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5.3.2 Permanently installed, platform-based Lifting Devices  


Especially overseas permanently installed, platform-based lifting devices are very common. 


The traveller can easily locate it from time to time again, which is a great advantage. For 


operational reasons the vehicle needs to stop with its accessible wagon at the exact same 


location each time. These devices are commonly found at regional train services, tramways, 


buses (including long-distance), as the location of the the cars is usually always the same with 


these types of vehicles, or can easily be built as required.  


Pic. 67 to Pic. 69 zeigen are showing such examples. There are also such lifting devices for 


buses trains (Pic. 68) and tramways (Pic. 67 and Pic. 69). 


 


Pic. 67: Platform-based, permanently installed lift for tramways  


Source: http://www.worldofstock.com/closeups/TRO2862.php 


 


Pic. 68: Platform-based, permanently installed train-lift, U.S.A. 



http://www.worldofstock.com/closeups/TRO2862.php
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Pic. 69: Platform-based, permanently installed tramway-lift, U.S.A. 


5.4 Gap-bridging devices    


Bridging devices for gaps are mainly used in urban transport and are used for reducing and 


closing („bridging“) the gap between station-platforms and vehicle floor-level. They are 


mainly vehicle-based, but there are also platform-based versions available, especially in the 


United States. 


5.4.1 Vehicle-based bridging devices    


A vehicle-based bridging device only requires little space for its installation. It can bridge a 


gap of approximately 150mm at the max. Design-wise there are several different versions 


available.    


Besides permanently-installed devices as shown in Pic. 70, which can touch the platform 


horizontally without being harmed and only reduce the gap but do not fully close it, there are 


also mechanical and fully-automatic versions available, which either extend or unfold and 


partially close the gap as shown in  Pic. 71 and Pic. 72).  


As these systems do not play a major role within this project, only an overview is given in this 


report. 
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Pic. 70: Permanent bridging-device/bridge-plate (Wiener Linien U6) 


Source: Bernhard Rüger 


 


 


Pic. 71: Sliding bridge-plate 


Source: http://www.innovationskongress-bw.de/documents/VortragHintzke.pdf 


 


Pic. 72: bridging device (IFE Knorr) 


Source: http://www.cms1.at/view_img.php?id=5574# 
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Pic. 73 is showing a bridging device of the Viennese Underground. A sliding bridge-plate 


which is extended in each station for boarding and alighting. It touches the edge of the 


platform and bridges the gap completely. 


 


Pic. 73: sliding bridge-plate, Vienna Underground 


Source: http://www.ife-doors.com/en/products/accessdevices/gapbridges/gapbridges.jsp 


5.4.2 Platform based gap bridging 


Pic. 74 shows a platform-based system as used at New York Underground and manufactures 


by Manning&Lewis. The advantage of platform based devices are their easy retro-fit and 


upgrade abilities.  


Operation-wise the train needs to stop at the exact same location each time in order to halt at 


the accessible entrance area designed for PRMs. This system is more tolerant in regards to the 


accuracy of the exact positioning of the train than platform based ramps and lifts (see chapter 


5.1.6 und 5.3.2). 


 



http://www.ife-doors.com/en/products/accessdevices/gapbridges/gapbridges.jsp
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Pic. 74: Permanently platform -based bridging-device New York Underground 


Source: www.manninglewis.com 


5.5 Sliding and Folding Bridge-Plates 


5.5.1 Sliding Bridge-Plates 


This type of device is applied to provide an easy boarding process for PRMs, see Pic. 75 and 


Pic. 76. In Pic. 75 is showing a sliding step which provides an additional stair in order to 


overcome a considerable height with high-floor vehicles, and Pic. 76 is showing a device 


which enables level-boarding when deployed. The implication of operational conditions in the 


winter-period is as important as its technical design according to the passenger-load. 


 


Pic. 75: Sliding Bridge Plate (IBEG) 


Source: http://www.ibeg.com/cms/index.php?id=27 



http://www.manninglewis.com/
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Pic. 76: Sliding Bridge Plate BLS AG 


Source: BLS AG 


 


The application of this type of device vehicle-based without exemption, and are mainly used 


in Low-Floor Vehicles and regional transportation. It can be used by all passengers as is 


operation is fully automatic as soon as the door opens, so there is no additional personnel 


required. There is no additional time consumed for its operation, as it is harmonised and 


connected with the door-opening operation and mechanism. 


User do like to make use of this type of device, and the operators` rating is “very good“ due to 


its reliability. 


5.5.2 Folding Bridge Plates 


Folding bridge plates are prescribing a fixed route when extended due to their cinematic, 


which is adapted as required by the vehicle-type. Is main field of application is Low-Floor 


Vehicles in Public Transportation. Functionality and resistance against harsh weather-


conditions are playing an important role in order to provide highest reliability of the door 


operation. 


 


Pic. 77: Folding Bridge Plates SBB (Type “Flirt”) 
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Source: Bernhard Rüger 


 


 


Pic. 78: Folding Bridge Plate ICE (Dowaldwerke) 


Source: http://www.griessbach.de/gbbr/index.php?nid=2&nid2=1 


Even if the vehicle is moving due to passengers boarding the train, mal-functions with folding 


ramps are impossible as compared to sliding bridge plates. Doors cannot be anchored in the 


floor though when closed in combination with folding bridge plates. For that reason folding 


platforms can only be used in combination with train that do not exceed 160 km/h in speed, 


see Pic. 77.   


The operational cycle of the folding-bridge plate is also harmonised with the door-operation 


cycle, and therefore does not lead to delays. A pre-registration of a journey is not necessary. 


Folding bridge plates as shown in Pic. 78 are used on classic trains as well as on high-speed 


trains and mainly serve as reduction of the first stair´s height when entering the vehicle. At the 


same time the horizontal gap is being reduced. 


Folding bridge plates are very welcome by passengers and due to their high reliability and 


their application-options they are rated as “very good“.  
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6 Boarding Assistance Systems (BAS)/Accessibility Aids in 


the Bus sector. 


Boarding Assistance Systems (BAS)/Accessibility Aids in the Bus sector widely spread, 


wider than in the train sector. Due to a shorter life-cycle of the vehicles, they are always built 


or the latest legal specifications and requirement before going into operation, so local laws 


and European directives. e.g ECE 2001/85 “Bus-Directive”, are applied quicker than in the 


train sector.  


The BAS in use are only used for the barrier-fee access of wheelchair occupants, exempt 


vehicles equipped with kneeling Systems. Most systems need to be operated by personnel, 


usually the bus-driver, and are not designed for automatic operation. Their operation therefore 


leads to delays sometimes. 


Buses can be categorised into high- and low-floor vehicles as done with train vehicles, based 


on the height difference between the ground level of the station-platform and the floor-level 


of the vehicle. 


6.1 High Floor Vehicles 


High-floor buses are mainly used for long-distance services. Due to the considerable height 


that needs to be overcome when boarding the vehicle and the large distance between ground 


level and vehicle floor, mainly permanently installed, vehicle-based systems are used. The 


distribution of these systems within Europe varies quite considerably 


Due to regulations and national laws, a retro-fit of existing vehicles is demanded by many 


countries within the European Union.  


  


Pic. 79: High-Floor Bus (Mercedes Integro 100), Long-Distance Bus (Scania Irizar) 







Grant Agreement No. 233701  


PubTrans4All
Public Transportation - Accessibility for All  


PubTrans4All – Deliverable 2.2                        61                                         August 31
st
, 2010 


 


Source: http://media.daimler.com/dcmedia/0-921-657292-49-829534-1-1-0-0-0-1-11694-854946-0-3842-0-


0-0-0-0.html?TS=1295427318063 und http://www.scania.at/buses-coaches/intercity-coach/irizarcentury/ 


6.2 Low Floor Vehicles 


These vehicles offer either a level-boarding entrance area, or have a low-floor design though  


out the vehicle. They are mainly used for urban transport. In recent years this type of bus is 


also used on inter-city services.   


Low floor-buses are usually equipped with a kneeling system in order to provide a nearly Step 


less boarding scenario in combination with accessible station platforms. In order to bridge the 


remaining gap between the train and the platform, ramps are applied.  


 


Pic. 80: Low-Floor Bus (Mercedes Citaro LE 100) 


Source: http://media.daimler.com/dcmedia/0-921-656661-49-829805-1-0-1-0-0-1-11701-854946-0-3842-0-


0-0-0-0.html?TS=1295427235533 


6.3 Minibuses 


Minibuses are mainly used fort the transportation of pupils and operated by community 


transportation service companies. The maximum seating is 9 passengers including the driver 


in class M1 vehicles. 



http://media.daimler.com/dcmedia/0-921-657292-49-829534-1-1-0-0-0-1-11694-854946-0-3842-0-0-0-0-0.html?TS=1295427318063

http://media.daimler.com/dcmedia/0-921-657292-49-829534-1-1-0-0-0-1-11694-854946-0-3842-0-0-0-0-0.html?TS=1295427318063
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Pic. 81: Opel Minibus for Wheelchair Transportation equipped with DPA Linear Lift 


Source : http://www.biermanab.nl/index.php?mid=234 


 


           


Pic. 82: Minibus Conversion, Linear DPA Lift (Mercedes Sprinter. High-Roof) 


Source: http://www.flex-i-trans.com/en/bin/39E74BD4-1BBE-410B-A334-


DCDA4207FC31/FiT%20brochure%20English.pdf 


These vehicles are equipped with BAS such as ramps or lifts, and converted accordingly. In 


Sweden also kneeling system in combination with folding ramps are installed at the rear 


entrance.   
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Pic. 83: Layout Wheelchair Minibus (Mercedes Sprinter) 


Source: http://www.flex-i-trans.com/en/mainmenu/1473/mercedes-benz-en.html, http://www.flex-i-


trans.com/en/mainmenu/1480/mb-sprinter-3665-frontentry.html, 


 


      


Pic. 84: VW Crafter Minibus Conversions 


Source : http://www.biermanab.nl/index.php?id=295 


 


Pic. 85: Minibus-Floor Layout 



http://www.flex-i-trans.com/en/mainmenu/1473/mercedes-benz-en.html

http://www.flex-i-trans.com/en/mainmenu/1480/mb-sprinter-3665-frontentry.html

http://www.flex-i-trans.com/en/mainmenu/1480/mb-sprinter-3665-frontentry.html

http://www.biermanab.nl/index.php?id=295
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Source: http://www.biermanab.nl/index.php?mid=234 


6.4 Ramps 


Ramps that are applied as a BAS, are used in buses for gap-bridging reasons at the station.    


The design and operation is very similar to the train sector, most design originate from the 


bus-sector. 


Ramp designs that are mainly permanently installed and mainly used are: 


 (Classic) Manual Ramps 


 (Floor-integrated) Sliding Ramp (Pic. 88) 


 (Floor-integrated) Ramp (Pic. 89) 


 (Freestanding) Folding Ramp (Pic. 90) 


 Mobile Ramp (not installed)  


Manual ramps are vehicle based and installed at the door entrance area, on either side. They 


can be unfolded from or swivelled and turned out of the vehicle if needed.   


Additionally also non-vehicle based mobile ramps are applied, which are only put onto the 


vehicle when operated and stowed again after use, see  Pic. 86. Another version, a fixed ramp, 


is shown in Pic. 87. Pic. 87, which shows a conversion according the wheelchair accessible 


vehicle of Bierman AB in the Netherlands. 


 


Pic. 86: Manual Ramp at Taxi-vehicle 


Source: 


http://www.dft.gov.uk/transportforyou/access/landaccessibilitystandards/accessibilitystandardsreview.pdf 


 



http://www.biermanab.nl/index.php?mid=234

source:%20http://www.dft.gov.uk/transportforyou/access/landaccessibilitystandards/accessibilitystandardsreview.pdf

source:%20http://www.dft.gov.uk/transportforyou/access/landaccessibilitystandards/accessibilitystandardsreview.pdf
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Pic. 87: Manual Ramp Renault Kangoo (WAV Wheelchair Accessible Vehicles Concept, Bierman AB) 


Source: http://www.biermanab.nl/index.php?id=396 


Floor-integrated Sliding Ramps are vehicle based and installed on either side of the door 


entrance area. They are powered electrically or manually, its operation is fully automatic.   


 


Pic. 88: (Floor-integrated) Sliding Ramp (MBB Palfinger MEDIRAMPE Euron) 


Source: http://www.palfinger.at/palfinger/24238_DE.htm?modul=tabelle&offset3548=37&sort3548= 


 


Floor-integrated Manual Ramps are vehicle based and installed at the door entrance area. It 


consists of one main-element or is designed as a telescopic ramp. 
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Pic. 89: (Floor-integrated) Ramp (MBB Palfinger MEDIRAMPE FV 850) 


Source: http://www.palfinger.at/palfinger/24238_DE.htm?modul=tabelle&offset3548=37&sort3548= 


Freestanding, detached folding-ramps are vehicle based and installed at the door entrance area 


on vehicle-floor level. For its application it is manually unfolded, usually by the driver who 


needs to leave the driver-seat to run the operation. 


 


Pic. 90: (Freestanding) Folding Ramp 


6.5 Lifting-Devices 


Lifting devices are mainly used as accessibility-aids/boarding-assistance systems (BAS) and 


serve as mobility-aid for wheelchair-occupants only. 


In order for a bus to be fully accessible and used accordingly, the interior design needs to be 


useable for wheelchairs. This is done through e.g. lowering the floor, providing spacious 


design in general so that the wheelchair can turn inside the vehicle,   


The distribution of lifting devices for long-distance and intercity service buses is very 


inconsistent. Due to the implementation of anti-discrimination laws that have become 


effective in many countries in Europe, a more intense usage it is expected.  
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These devices are already integrated and homologated into new vehicles, or need to be 


integrated within a usual 5 year period according to EU legislation, once the directive has 


become effective in the specific European member-state. 


The systems are similar to the designs for trains as described before, as they originate from 


the bus-sector.  


6.5.1 Pivoting/Swing- Lift, One Arm 


This lift-type type is vehicle-based, installed sideways besides the entrance-doors. If needed 


the platform is swivelled outside the vehicle. It is powered hydraulically and its operation is 


manual or semi-automatic as shown in Pic. 91. 


  


Pic. 91: Pivoting/Swing-Lift, One-Arm 


6.5.2 Floor-Integrated Lift (lifting-column version)  


This lift-version is installed into the door area of the vehicle. This type of installation requires 


an opening in the vehicle floor in which the lift is moving up- and downwards inside a lifting-


column, and its platform operates telescopic when in use. There is also a fully automatic 


version available (See Pic. 92).  


          


Pic. 92:  Floor-Integrated Lift, lifting-column version (MBB Palfinger MEDILIFT LB 300) 
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Source: http://www.mbbpalfinger.com/palfinger/22379_DE.4629E093579abed6e83ce8d2696f5837e7eab 


6.5.3 Cassette Lift (floor/under-vehicle-integrated) 


This lift-version is installed at the door-entrance area of the vehicle. This type of installation 


requires an opening in the vehicle floor, run by an electrically powered parallel-motion, 


moving upwards and downwards. Its platform operates telescopic when in use, and there is 


also a fully automatic version available (See Pic. 93 to Pic. 94).  


 


Pic. 93: Cassette Lift (U-Lift ULC-400) 


Source: http://www.u-lift.se/pdf/U-lift_Produktbroschyr_lifts_ramps.pdf 



http://www.u-lift.se/pdf/U-lift_Produktbroschyr_lifts_ramps.pdf
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Pic. 94: Cassette Lift, long distance bus 


Source: http://www.dhollandia.be/foto/rb_de_web.pdf 


6.5.4 Stair-Cassette Lift (stair & lifting-column version) 


This lift-type, similar to stair lifts in the building business, is mounted into the vehicle at the 


entrance-doors which requires an opening in the flooring section, in which the lift-platform is 


moved up- and downwards by two hydraulic lifting-columns. When in operated the platform 


is unfolded, providing access in combination with the lift-integrated stair. There are also semi-


automatic versions available. See Pic. 95. 



http://www.dhollandia.be/foto/rb_de_web.pdf
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Pic. 95: Stair Cassette Lift Designs (Ratcliff Palfinger, left; Braunlift UVL right*) 


 


Pic. 96: Stair Cassette Lift Design “UVL – BraunCorp.” 


Source: http://www.braunability.com/commercial/uvl.cfm 


In addition to under-floor vehicles, there are also under-floor versions available which are 


usually applied for Minibuses (up to 9 passengers).  


      


Pic. 97: Cassette Lift, scissor-arm design (UVL, Braun Corp) 


Source: http://www.braunability.com/uvl.cfm 



http://www.braunability.com/commercial/uvl.cfm

http://www.braunability.com/uvl.cfm
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6.5.5 Linear Lifts (DPA Lifts) 


Linear lifts and especially the Dual Parallel Arm Lift (DPA Lifts) version is the most common 


lift worldwide for the transportation of wheelchair users, and possibly represent more than 


80% of this particular market worldwide. This lift type is vehicle based, and mounted on its 


base-plate right in-between the door entrance area, with its control-tower usually available 


left- and right-sided, depending on the door and interior specifications. In general this lift-type 


is operated electro-mechanical. Its 2 parallel arms incorporate 2 main cylinders operate the 


platform, by either pulling or pushing hydraulic oil though the system, and operating the 


platform downwards, an electric motor-unit operating the pump-module runs the upward 


operation.  


The platform is stowed in a vertical position parallel to the doors, and unfolded (gravity-down 


operation), stops automatically at floor-level (managed by control switch), then the platform 


moves downwards and usually stops when hitting an unforeseen obstacle (managed by 


emergency-control switch), and stops automatically at ground level and unfolds the roll stop, 


which prevents the wheelchair occupant from rolling over the edge of the platform end while 


lifted up or down. 


For safety-reasons the wheelchair-occupant boards the platform so that the backside of the 


wheelchair faces the vehicle (backwards operation when boarding the vehicle, forward-facing 


operation when alighting the railway). An additional device, either operated by a small 


cylinder or mechanically, is the above mentioned roll-stop, an important safety-device as 


described above.  


Another safety device is the so called bridge-plate, preventing the wheelchair user to touch the 


vehicle when moved up- and downwards on the lift-platform; its main function is to bridge 


the gap between the platform and vehicle, hence its name. 
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Pic. 98: Side & Front View Typical Linear- Lift, Type DPA Dual Parallel Arm and installation and 


operational specifications 


Source: http://www.braunability.com/commercial/ebrochures/Millennium-2.pdf 


.                   


Pic. 99: Linear Lift, horizontal/vertical split-platform (left: AMF-Bruns, right: BraunCorp, ) 


“Gas spring activated outer barrier detects roll stop occupancy as the platform leaves the 


ground. Integrated dual handrails provide added security for wheelchair users and standees. 


Visual and audible warnings alert both passengers and attendants to unsafe conditions.  


Source: http://www.braunability.com/commercial/vista-2.cfm 


 



http://www.braunability.com/commercial/ebrochures/Millennium-2.pdf

http://www.braunability.com/commercial/vista-2.cfm
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Pic. 100:  Automatic Mechanical Roll-stop (far left), Safety Handrails for wheelchair occupant and 


companion    (left), thresh-hold plate locating wheelchair (right), hand-held remote-control for companion 


(far right) 


Source: http://www.braunability.com/uvl.cfm 


6.6 Kneeling Systems 


Kneeling Systems are mainly used in combination with low-floor vehicles and enable the 


vehicle to kneel down on the door-entrance side in order to reduce the height-difference 


between the station platform and the buses floor-level. For this operation the air-bellows of 


the vehicle’s suspension are emptied until it has reached the required level. After closing the 


doors at air-bellows are pumped up again so that the bus reaches its original floor-level.    


Kneeling-Systems are a contributing factor for accessibility in public transportation, and have 


the major advantage over other systems, that its operation is done fully automatically and 


needs no extra time for operation which could lead to delays in the time-schedule. The usage 


by all passenger groups, PRMs and Non-PRMs, is another advantage over other solutions. 


6.7 Sliding Bridge-Plate 


In order facilitate the access of special transportation vehicles for wheelchair-occupants 


through its side- or back-doors sliding-bridge plates are very welcome by attending personnel 


as shown in Pic. 101. 



http://www.braunability.com/uvl.cfm
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Pic. 101: sliding bridging device for mini busses 


Source: http://www.acdeos.com/start%20en.html (left), www.biermanab.nl/index.php?mid=234(right) 


6.8 Permanently installed Ramps 


Similar to the railway-sector, also the bus section is using permanently installed ramps at 


stations. Pic. 102 is showing an example from South-Africa. The ramp is installed 


permanently, the bridge plate is stowed below the platform, and is manually attached by the 


driver. 


    


Pic. 102: Permanent Platform-Based Ramp for Buses – South-Africa 


Source: http://www.globalride-sf.org/phtos.html 


 


 


 



http://www.acdeos.com/start%20en.html

http://www.biermanab.nl/index.php?mid=234

http://www.globalride-sf.org/phtos.html
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7 Systems to overcome vertical distances in the building-


business 


In the building-construction sector there is a great variety of Boarding Assistance Systems in 


use.  According to the specific design of the building and the height differences that need to 


be overcome, the occupancy rate and design-limits, the most appropriate system is used. 


This section is providing an overview of systems which could potentially also applied as BAS 


in the railway sector. 


7.1  Ramps 


Ramps are used as an alternative for stair-based solutions and can be used for overcoming 


small height-differences. Their application is limited therefore due to their maximum usable 


length based on the allowed declination-rate. 


Ramps can be applied completely independent from power-supply or mechanical solutions, 


and usually operate without any difficulties or mal-function. They can be used by all persons 


and are very welcome amongst elderly people, see Pic. 103. 


 


Pic. 103: Ramp in the Construction Business 


Wheelchair-accessible ramps are allowed a maximum declination of 6% Along its 


longitudinal axis in order to be overcome by wheelchair-occupants independently. They are 


not allowed any form of tilt sideways. After a length of 6m, intermediate horizontal sections 


with a minimum length of 2,5m are required for pausing reasons. The required minimum 


width is 1,5m, and additional handles need to be equipped.   [Sandra Wimmer, Barrierefreie 


Gestaltung von Verkehrsanlagen, Krems, 2003] 
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There are also telescopic ramps available, usually made from aluminium, which consist of 2 


independent telescopic sections. They are mobile, can be carried along and used when needed, 


see Pic. 104. 


 


Pic. 104: Manual Mobile Telescopic Ramps 


Source: http://www.guldmann.de/Default.aspx?ID=3677&GroupID=GROUP5 


7.2 Lifting devices in the Building Construction Business 


They are applied in building when more economic than elevators, which is the case for 


application that deal with overcoming small height differences only, see Pic. 105. Most cases 


are retro-fits, Their versions are depending on the local design-requirements. These lifting 


devices in buildings can often be used by all visitors.  


      


Pic. 105: Lifting-device “Garaventa“ (Kleindienst & Reha-Lift GmbH)  


Source: http://www.garaventaliftgroup.com/de/products/Senkrechtlifte 


They are powered either electrically or hydraulically. The regular stairs can be used without 


being hindered when the device is not in use. When in use, the stairs are building a platform 



http://www.guldmann.de/Default.aspx?ID=3677&GroupID=GROUP5
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which can be used by the wheelchair-occupant. After its use it goes back into “stair-position” 


as shown in Pic. 106. 


   


Pic. 106: Hebebühne – Stufenlift (CAMA Flex Step) 


Source: http://www.cama.de/produkte/cama-lifttreppe/galerie.html 


Some solutions that are used in daily-life situations, are also applied on trains, as shown in 


Pic. 107 as shown by devices of the Mirolift company.  


 


Pic. 107: Miro- Stair-Lift Device – Access via a short staircase 


Source: http://www.miro-lift.ch/ 


7.3 Stair-Lifts 


Stairlifts are an economic alternative in a family-home as compared to an elevator, and are 


usually retro-fitted. It enables transportation and is integrated and installed into the existing 


stairway. Two common types are in use: platform versions which are mounted at the 


handrails, and ceiling versions. 


A platform moves along a track which is designed around corners as shown in Pic. 108. 



http://www.miro-lift.ch/
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Pic. 108: Stairlift (Garaventa Kleindienst & Reha-Lift GmbH)  


Source: http://www.garaventalift.de/03Produkte/032Plattformlifte/03221ARTIRA.htm 


An installation can also be done on the ceiling along the stairway as shown in Pic. 109. It has 


no platform and the seating-unit is directly mounted on ceiling-based belts.    


An alternative is a seating unit that is permanently attached to the lift. This version can also be 


used by other persons than wheelchair-users.   


 


Pic. 109: Ceiling-Lift (Abtei Stairlifts) 


Source: http://www.abtei-treppenlifte.de/deckenlifte.htm 


7.4 Stair Climber 


Stair-climbers are a mobile device for overcoming stairways. Wheelchair-occupants can be 


moved effortless inside their wheelchairs from one level to another. They are powered 


electrically and can be applied to almost all types of stairs. See Pic. 110. 
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Pic. 110: stair crawler ( Garaventa Kleindienst & Reha-Lift GmbH) 


Source: http://www.garaventalift.de/03Produkte/037Treppenraupen/03710treppenraupen.htm 


7.5 Outdoor Stairlift 


In gardens, as in houses, so called outdoor-stairlifts are used. Their design is similar to 


stairlifts and very resistant against all weather conditions. The design is also made for the 


transportation of luggage and prams (see Pic. 111). 


           


     Pic. 111: Outdoor Stairlift (Garaventa) 


Source: http://www.garaventalift.de/03Produkte/033Aussentreppenlifte/03331ATLds.htm 



http://www.garaventalift.de/03Produkte/033Aussentreppenlifte/03331ATLds.htm
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8 Other Systems 


In order to provide a broad overview, systems that are used in other areas of transportation are 


mentioned herein. Many basic systems are very similar as applied for the train sector. E.g. in 


India there are rickshaws available for example that are adapted for wheelchairs. A ramp that 


has been permanently installed is simply unfolded, and the wheelchair-occupant is pushed on 


the rickshaw. See Pic. 112. 


 


Pic. 112: Accessible Rhickshaw in India - India 


Source: http://www.globalride-sf.org/phtos.html 


Accessible helicopters are using sliding seats, which operate sideways. The wheelchair-


occupant needs to transfer on such a seat, is then lifted up to the helicopter, and then needs to 


transfer on the regular passenger-seat (see Pic. 113). 


         


Pic. 113: Accessible Helicopter 


Source: http://wheelchairescapes.com/alaska.htm 



http://www.globalride-sf.org/phtos.html

http://wheelchairescapes.com/alaska.htm
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Within the field of aircraft transportation there are various different systems in use, depending 


on the size of the aircraft. Smaller aircrafts are using lifting-devices as shown in Pic. 114. 


 


Pic. 114: Lifting Device in Air-Transportation  


Source: http://www.adaptivelifts.com/wheelchair_lifts_ax.html 


Ships are using devices similar to forklifts, lifting the wheelchair-user on a platform up to the 


ship’s door-entrance. See Pic. 115. 


 


Pic. 115: Mobilift AX  


Source: http://www.worldonwheelz.com/Travel%20Reviews/australia-hawaii%202000.htm#pearl 


 



http://www.adaptivelifts.com/wheelchair_lifts_ax.html

http://www.worldonwheelz.com/Travel%20Reviews/australia-hawaii%202000.htm#pearl
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9 Assessment of Systems 


In the following chapter all devices are listed that could potentially be used as a Boarding 


Assistance System on railways, based on the criteria as described in Deliverable 2.1.  In 


addition the feasibility of installation is assessed. Detailed information in regards to their 


adaptability for railways and feasible installations is described in Deliverable 3.1.   


9.1 Useability for various User-Groups 


Tab. 3 is showing the basic usability of various systems for different user-group. The 


assessment was performed by the following scheme:  


 1 …… usability: very good       


 2 ……. Good useability 


 3 ……. Merely usable 


 4 ……. Not useable 


 1!, 2! …used in real life for applicable user-group  


Only the basic usability is assessed by the scheme. In theory many solutions are usable for all 


passenger groups, in real-life they are mainly used by wheelchair-occupants only though. 


Systems that are designed and also used for other passenger-groups than wheelchair-


occupants, are marked with “!“. Many devices that are usable by a variety of user-groups need 


adaption such as handrails to give an example. 
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Tab. 3: Usability for various User-Groups 


9.2 Assessment based on Evaluation Criteria 


Tab. 4 is a matrix comparing all systems with the evaluation criteria. It tests compares if a 


criterion is fulfilled and to which extent (the criteria are not weighted amongst themselves in a 


rating). The operators´assessment is based on satisfaction level based on their experiences. 


The assessment is based on the following scheme:    


Performed by the following scheme:  


 1 …… usability: very good       


 2 ……. Good useability 


 3 ……. Merely usable 


 4 ……. Not useable 
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Tab. 4: Fulfilment-Rate of particular CriterionTechnical and Operational Requirements and Limits 


9.3 Main technical and operational requirements 


Tab. 5 shows the main technical and operational requirements and limitations, e.g. time-


consumption, resiliance, etc. Data was obtained on site or provided by operators. This 


information serves as an overview and basis for the forthcoming work in Deliverable 3.1. At 


this stage no assessment is made whether criteria are fulfilled or not. 
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Tab. 5: Technical and Operational Requirements and Limitations 


9.4  Assessment of Feasibility 


Tab.  describes the feasibility of various vehicle-types, and is assessed within a  framework of 


technical conditions and limits. The assessment of the usability is based on the scheme as 


follows: 


 1 ……  very well useable       


 2 ……. Well useable (acceptable effort for retro-fit)  


 3 ……. Merely usable (high effort for retro-fit) 


 4 ……. Not usable/inappropriate 
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Tab. 6: Usability for Retro-Fit 
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10 Conclusio 


In order to provide a barrier-free scenario, technical aids are used in the railway sector as well 


as in all other areas of transportation, and also within in daily-life. Relevant aids for the 


PubTrans4All area all devices that are applied in the railway sector and all other areas if 


adaptable for railway appliance.  


The large number of various systems amongst the train-sector shows the need for a 


standardised solution. Many specific solutions which need a high amount of development-


efforts are very costly. A standardised solution offers secured planning for both manufacturer 


and operator. 


In railway transportation there are two main-categories of devices that manage to overcome 


vertical barriers. Those solutions are ramps and lifts, both applied as platform- and vehicle-


based solutions. Both systems are available in a variety of designs. 


Ramps operate automatically or are manually applied, depending on their length, and offer 


the advantage that they can be used by all passengers, and mean an improvement for the 


boarding and alighting process on trains for most passenger groups, in particular PRMs. 


If the maximum tilt along the longitudinal axis is given, wheelchair-occupants, walking-


impaired, people with luggage, and persons with prams can use a ramp. There is no logic 


hurdle that prevents passenger groups from its usage. 


Most countries use ramps to manage small differences in height and to bridge gaps between 


the train and platform. There are also versions available which manage higher vertical 


distances and are used accordingly. Due to their nature of a considerable length, difficulties in 


regards to space on the platform are being faced. 


Ramps are used for wheelchair-occupants only in many countries. The UK for example shows 


that it can be used by all groups of passengers and are quite welcome by the customers. 


Ramps are often applied for the use of all passengers - that includes people with luggage, 


prams and walking-disabilities.   


Lifting devices are either permanently integrated into the vehicle, or permanently integrated 


into the vehicle, otherwise they are platform based. Usually their design is more complicated, 


hence more expensive, and subject to a higher failure-quota as compared to ramps.   


Favoured systems in general are solutions that operate fully automatic, or are operated by the 


users themselves. Both operators and users are satisfied with lift-solutions. A potential hazard 


is vandalism and misuse of course, which is a fact that needs to be considered in this 


connection. 
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Due to the satisfaction-levels amongst operators and users, it seems to make sense to think 


about the possibility of a combination of both worlds. On one hand a lift handles large vertical 


distances, and a ramp can be used by all passengers on the other hand. Even if a ramp cannot 


handle the whole height-difference, surveys are showing that the great part of passengers 


experiences an advantage and improvement of their journey. 
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