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Accessibility of bus stops - a problem with platform width

Abstract: The article is devoted to the problem of accebsitwf bus stop platforms for the
disabled. The author analyzes the current lega&listathe applicable regulations regarding
the minimum length, width and height of the platigias well as the implementation practices
which they compare with the needs of people in \dieérs and scooters. They demonstrate
and justifi es the need to make corrections to dbheve mentioned legal provisions or
interpretations - making platforms in the proposadant.
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Introduction

The stop platform is a key element of the publéngport infrastructure. It is just as much a
vehicle that is responsible for the transport adgle. However, often at less important stops
(with a small number of lines and low passengeenafance), for economic reasons, the
platform is sometimes made in a minimalist versianth parameters permitted in the legal

provisions, but which may make it difficult for gg@e using wheelchairs and scooters to use
them.

Regulations and practice
Basic parameters which should be characterized lwysastop platform are given in [3]. As
for the needs of wheelchair passengers, these are:
* minimum platform length (stop edge),
e minimum platform width.
Moreover, a very important, although not mentiomef8] is:
» platform height.

The minimum platform length requirement - 20 m accorsding to [3] is correlated
with the maximum length of buses used in Polan®m16, 8], in such a way as to enable
the driver to stop with the entire length of théiieke (even the longest one in a straight line)
parallel to the edge of the platform and to excleapassengers with all doors. While keeping
the side mirror in view of all doors and passeng&isch arrangement of the vehicle also
increases the safety of passengers while boardiagighting and minimizes the width of the
gap between the threshold of the vehicle door hecetige of the platform. A gap that is too
wide can cause passengers' legs, wheels of whaslasavell as crutches and white canes of
blind and partially sighted people to fall into it.

However, in the case of stops located in baysptssibility of the driver placing the
entire vehicle along the platform determines thapshof the entry and exit from the bay.
Provision of easier maneuvers in the bay requinesirnplementation of bay slopes - entry
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and exit, in accordance with [3] in the followingoportions: 1: 8 (entry) and 1: 4 (exit) or
"milder". Making "sharper" slants forces the drivéo make larger turns of the steering wheel
(which drivers do not like), and also causes the lbady to protrude excessively beyond the
wheel line. If the distance is incorrectly assesdeghay result in the wheels hitting the curb
and cutting the tires. And in the case of excespagsenger load and uneven surface of the
bay, lead to the body lump hitting the curb (Flg. A vehicle hitting the curb is also not
indifferent to the curb, they cause its chippingnding as well as breaking off and deforming
the surface of the platform and the bay (R)g2].

2. Damage to the bay and the stop platform ausmdalbixcle impacts - abrasions and
chipping of the curb and destruction of a too "phantry slope of the bay
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An improperly shaped bay means that drivers preérto risk driving close to the
platform and stop at a certain distance from itagproach the platform, but only with a part
of the vehicle, e.g. through the first door.

Correct execution of the bay slants also affects #fficiency of the special
stop/platform curb that has been used for sevaratsyas the edge of the platform [7]. Its
appropriate profiling - the vertical part connecteih the extended horizontal part and the
rounded connection - makes the wheel already omxtended horizontal part when the bus
rolls up before the wheel hits the vertical padt,itsholds the curb at the moment of impact
and the curb does not warp. Possible driving ofwheel along the rounded joint and then
sliding back to the protruding horizontal part amdling parallel along the edge of the
platform does not result in cutting the tire, besmathe upper edge of the curb is also rounded
(Fig. 3).

The effectiveness of this curb depends on the ehiapproach angle - the contact
between the curb and the wheel, which must be naihidnd this can only be ensured by
correct slopes of the bay, or not making the batlgbus stop in the lane).

3. Platform curb with the lower part protruding todsitthe road and a rounded connection
with the vertical part and a rounded upper edgechvimakes it easier for the vehicle to drive
up to the platform without deteriorating the tedahicondition of the vehicle and the curb

The minimum platform width of 150 cm is sufficient for "walking" people. lti@avs
you to move freely on the platform, pass each oith@pposite directions, enter or exit the
vehicle, even pass a person in a wheelchair oain prhis width also allows two people in
wheelchairs to pass each other, but they must b®waso-called "active”) because the
others require a larger platform width - at lea®d tm[11]). At the bus stop, a person in a
wheelchair not only moves straight ahead, but asters or leaves the vehicle, and
sometimes approaches the driver's cab. This rexymemeuvering - turning the wheelchair in
place by 90 °, 180 °, or even 360 ° in an unbys#ice (a circle inscribed in a square). A 150
cm wide platform such space (i.e. a circle wittadius of 150 cm inscribed in a square with
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sides of 150 x 150 cm) provides, but only at a mum level of freedom, to maneuver a
wheelchair with electric and manual drive - thecatied "Active". Other types of handcarts
already require a platform with a width (and spamfe]60 cm, and if you want to do it in a
more comfortable way - with less risk of slidingf dfie platform onto the lawn, rubbing

against a standing bus, or falling into the bayere210 cm. And if you take into account the
increasingly popular electric scooters, it is e2860 cm (minimum width is 210 cm) [5].

One should also mention a new and more and moralgofype of wheelchair - a
handcart with the so-called "Extra bed" in the fasfra single driving wheel. Previously, it
was a wheel driven manually by a person sitting iwheelchair, now the electric drive is
becoming more and more popular. There are no datheturning radius of such a system,
but it can be estimated that it is close to thaitg radius of an electric scooter.

The minimum platform width given in [3] is understbas the overall width, which also takes
into account the possible arrangement of a shffibera stop without a bay). On the other
hand, the actual width of the platform is often Bema

The downtown, compact character of the buildingsl &me increasingly higher
standard of equipment of modern stops often folee det of elements that narrow the
platform locally. Apart from infrastructure elemsnsuch as lamp posts and electric traction
of trams and trolleybuses, electrical boxes anohetds of traffic organization and safety, e.g.
bollards preventing incorrect parking, fencing,.eexuipment elements such as: benches,
sheds, litter bins, sand, and salt, ticket machines

The problem of narrowing down stops has been mbtaed taken into account in
detailed studies on providing disabled people withessible public space. For example, in
[11] there is an absolute necessity to maintaimtih@mum width of bus platforms - 150 cm,
understood as the actual width, which cannot beiged by infrastructure elements and
greenery. Moreover, in [11] attention was drawnthe nuisance caused by placing the
mentioned elements at stops in a sensitive plabé&hwis the so-called Wait field. It is a
designated place on the platform and marked wtthxtured surface, where, for example, the
blind, partially sighted, in wheelchairs and witrams should be present when a vehicle
enters the stop. And the driver should stop thaclelso that there is a second door at the
Waiting Field. In this place, after stopping théniate, if necessary, the ramp is folded out of
the vehicle, so not only should it not be built bpt also access to it should be secured

Access is understood as the space directly adjase¢he Waiting Field (including the
Waiting Field), where there should also be no el@smaarrowing the platform and interfering
with the performance of maneuvers in front of tidolded ramp. In [11] it is described as
"the stop zone of the second vehicle door". Itgtllerand width have been determined: 240
cm x 250 cm (it should be emphasized that the requiidth is greater than the minimum
width of 150 cm — Fig4).

The requirement for wheelchair users to use théstaecond door is not accidental.
Behind them, inside the vehicle, there is a lagparce with no seats and a so-called "lroning
board" with seat belts, used for safe travel ok¢hpeople. This space can also be used by
passengers with larger luggage, shopping cartsngrar bicycles. Only in these doors, a
folding ramp is placed on the floor, used for wiskalr entry and exit.

When the entrance or exit of a passenger to or thanvehicle requires the ramp to be
deployed, the width of the platform in front of th@mp is reduced by the length of the
unfolded ramp. Depending on the manufacturer, ¢ingth of the ramp may slightly differ,
but for example for the Solaris Urbino 18 bus, whgvery popular in Poland, it is 90 cm.

So theoretically, if the ramp was unfolded in thesinunfavorable case - that is,
horizontally (which can only be achieved with thedht of the platform equal to the height of
the vehicle floor - 32 cm), the width of the platfoleft in front of the ramp would be only 60
cm (150-90). As in Poland, due to regulations, gleforms are much lower, so the width
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occupied by the ramp is also smaller - however,ufi@lded ramp always limits the actual
width of the platform (Fic).

pole oczekiwania_min. 90 x 90 cm pole uwagi min. 50 x 50 cm

............................ ‘

""" —_— N ‘ t{_skrajnia pasa prowadzqcego
; [ L min. 0,60 m

' ' \z ltawka
i stupek
——— — —— —— —— —— —— —— —— — —— —— —— —— — — —— -

pas_ostrzeqawczy 30-40 c¢cm strefa _zatrzymania drugich drzwi pojazdu
krawgznik peronowy wys. 16 cm od 48 m do 7,2 m od punktu zatrzymania czola pojozdu

4. Scheme of rules for determining the Waiting Fieddsd the space free from obstacles at bus
stops (stop zone of the second vehicle door) pmogidccess and maneuvering to people in
wheelchairs [7]

‘g I 4 '__,—‘_F : -_",'-'“. e o e 5

5. The range of the bus ramp depends on the differenievels (heights) between the vehicle

floor and the platform - the greater the heighteslénce, the greater the angle of the ramp and
the greater the difficulty of entering or exitingthva wheelchair, but the less "covering" of

the pavement

For this reason, at stops with a minimum width laitforms, the ramps are often not
folded out. A wheelchair user can enter or exit tus only while "kneeling”, with the
possible help of a driver or assistant or fellowsgmngers. This is relatively easy with
handcarts. The problem is the displacement of kbetree wheelchair, which almost always
needs a ramp. Then it is necessary to maneuvdrdley in front of the ramp on a narrow
width, sometimes using the area adjacent to thigopta and even driving partially over the
side edge of the ramp. However, it is not alwayssfiie to use the adjacent area (Bjg.On
the other hand, entering the side of the ramp reaylt in loss of balance and a person in a
wheelchair falling or breaking the ramp's fastening

Drivers' response to minimize the “taking over'tioé platform width could be to stop
the bus at a certain distance from the platforrthabthe ramp is folded over the road and not
on the platform. However, not all drivers, seeingeason in a wheelchair, would be able to
judge the width and height of the platform and rtbguired distance required from it quickly
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enough. And what about other passengers usingthee doors, who would have to move
between the platform and the door on the road? témdable solution.

6. A stop platform with a minimum width (150 cm), &ded on a slope with a safety railing
that prevents a person on a wheelchair from usiegtjacent area

The height of the stop platform in [3] it is not strictly de#d. However, it was
customary to assume the height as for the sidelwatited by the road, i.e. in the range of 6 +
16 cm, and only in engineering structures accortbhrig] more - up to 18 cm.

The floor height of the above-mentioned Solarisitshl8 bus is 32 cm. Taking into
account the so-called “kneeling”, that is the sidteperformed by the vehicle (for Solaris
Urbino 18 it is theoretically 7 cm), the floor aatly lowers to a height of 25 cm (32-7) [8].
Theoretically, that is, under the condition of ftéichnical efficiency of the vehicle, which
allows you to perform and maintain the "kneelingi the maximum size, which,
unfortunately, does not always occur.

Comparing the above heights, it can be seen thabih cases the curbs currently
being made (and platform levels) are much loweapgrox. 7 + 9 cm than the floor of the
exemplary bus (technically fully functional and feeming a "kneeling").

From the point of view of wheelchair passengers,itteal would be if the platform
level was almost flush with the bus floor, with@spible deviation of approx. 2 cm in favor of
the vehicle floor, which would take into account texcessive load of the vehicle with
passengers, under-inflation of the wheels, tirerveem the thickness of the unfolded ramp.
This would allow one to become independent fromalveays uncertain "kneeling”. In this
case, the height of the platform should be 30 2R3

The height of 23 cm (32-2-7) could also be satisigg which would equate the level
of the platform with the floor of the bus performgira full "kneeling". An incomplete
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"kneeling" must be "compensated" by the independ#uott of the "wheelchair user" or with
the help of a driver, assistant, or other peoptewfolding the ramp.

Unfolding the ramp from the vehicle extends therallgourney time. Since this is the
task of the vehicle driver, it requires at leash times out of the cabin. It is not recommended
that assistants or co-passengers unfold the hangsralaced on the floor faster, as they are
often damaged in such cases.

Contrary to popular belief, unfolding the ramp ist ra particularly burdensome
activity that drivers do not want to perform, ore tbontrary. In private conversations, they
emphasize that this is an additional opportunitpteak away from the steering wheel for a
moment and "stretch your bones".

At present, it can be concluded that the parametetise bus platform adopted in [3]
in terms of the minimum width and maximum heighdancerning the possibility of using
them by people in wheelchairs and scooters, atgdficent and require corrective changes.
The proposed solutions are discussed further.

Optimum platform width
The following questions should be answered to ensamfortable access by trolleys and
scooters from the platform to the bus:

» Should the platform be adapted to be used by pewpleheelchairs who move
independently or with the help of a guardian, @astsor driver, or also on scooters
and wheelchairs with "extra beds"?

If the answer in the affirmative applies only tcndaarts, assuming possible assistance
in entering or exiting without a ramp or maneuverdront of the ramp, a difference of
several centimeters in height between the vehiotw and the platform is not a problem, and
the minimum width of the platform, i.e. 150 cmsigficient.

However, if we adopt the currently applied rule, as much independence as possible
for disabled people, and assume that people in ataviieelchairs have to get to the vehicles
on the ramp on their own (without the physical h&flan assistant or driver) and we take into
account people on electric wheelchairs, scooterd, veheelchairs with "extra beds", which
use the ramp almost always, the width of the ptatfshould be increased.

Taking into account the maximum unfavorable ler@ftthe bus ramp (e.g. in the case
of Solaris Urbino 18 of 90 cm) and the minimum omdortable maneuvering space in front
of the ramp (at a rotation angle of 0 ° + 360 temded for trolleys (160 x 160 cm or 210 X
210 cm, respectively) ) and for scooters and praatis "extra beds" (210 x 210 cm or 250 x
250 cm respectively), the width of the platform sldobe concerning:

- manual and electric trolleys: minimum 90 + 16@59 cm and comfortably 90 + 210 =

300 cm,

- scooters and prams with "extra beds"immim 90 + 210 = 300 cm and comfortable 90

+ 250 = 340 cm.

The above values can be verified or reduced. Thahla in these equations is the
value of the ramp length, which in fact decreasberwit is laid out on the platform. The
reduction is influenced by the difference betwdsn hieight of the platform and the height of
the vehicle floor, taking into account the heighthe "kneeling” as well as the average filling
of the vehicle and its technical condition (appr@xcm). In the case of diversified rolling
stock, the calculations should take into accoumt #bove-mentioned parameters of all
vehicles.

* Should the platform of each stop be widened towalior independent entry by all
"vehicles" of the disabled - manual and electrieelbhairs, scooters, and wheelchairs
with "extra beds"?
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This question should be asked in light of the pplecof rationalizing the route of
public transport, e.g. in Warsaw, which currentigyails in public transport in larger cities. It
consists of prioritizing the modes of transporthe general public transport system, which
gives rail transport (SKM, metro, tram) a superfanction, and a supplementary bus
communication - whose task is only to bring passengp railway stations or stops [1]. The
supplementary function determines the area fronchvitihe bus should deliver passengers.
The radius of this area should be several to skkdmmneters from individual stations or
“rail" stops. Hence, unlike rail vehicles, buses @ehicles with less spacious interiors, in
which it is difficult to place larger-sized trolleyand even more so, scooters.

You should pay attention to the possible drivingges of electric trolleys, scooters,
and "extra beds". They depend on the capacityef batteries and can range from 25 km [9]
to even 55 km [10]. Therefore, they make it posstbl overcome the distance to stations or
"rail" stops on their own, without taking the basd therefore not everywhere and not always
getting to these stations and stops must requeausie of the bus by these people. You can
risk introducing an acceptable distance from thié cammunication stop, at which bus
communication does not have to provide these peuwjtle access. Then the stops and
platforms will not have to be adjusted (enlargext)them. The disadvantage of the following
decision is the need for these people to walk ldistances on the sidewalks or on the road -
where they are not and in different weather coodgi

This rule may not apply in areas where there iaguess to rail transport and therefore
the only available means of communication is a bad, where rail stations and stops, as well
as rail vehicles, are not yet adapted.

* Does the extension of the platform have to coverehtire length of the platform or
can it be limited to a specific section only?

Building a platform with increased width along istire length makes sense if
maneuvers justifying this expansion take placeglkte entire length of the platform. On the
other hand, it is more rational to have an inteniatedsolution, i.e. to make a platform with a
variable width - increased only on the front pdrtlee platform (near the first and second
doors), and on the remaining part, to maintain aimmim width (150 cm) ensuring, first of
all, straight passage. The enlargement should tatce account the adopted principle of
transporting various types of prams and scootersvels as the level of freedom of
maneuvering - minimal or comfortable. For examptethe case of allowing scooters and
"extra beds", the platform width of 210 cm can &keh as a combination of different levels
of freedom: for wheelchairs - comfortable, scootard "extra beds" - minimum.

The proposed widening of the front part of the folab may also be beneficial for
"walking" passengers using long-distance busesteTisea principle of entering through the
first door to pay the toll, so the queue is usuplgced in the front part of the platform.

The range of the platform front widening shouldegxt from the front of the platform to the
stopping point of the second vehicle door and &gording to [11] it would be 720 cm (Fig.
7).

The widening should be done on the same surfatieeagst of the platform - hard and
full.

In the widened part of the platform - provided thahinimum maneuvering area is left
- the so-called "Squat" could be installed - regptace while standing [11]. It would make it
easier for people who have difficulty getting uprfr the benches to wait for the bus at the
front of the platform using the first door.

There are cases of incorrect parking on the plaigoat stops. To counteract this,
managers often install safety poles along the er@ngth of the platform edge, which
unfortunately also block access to the vehicle gdaamfolding the ramp and limit
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maneuvering. For this reason, at least along thegtle of the platform extension, their
installation should be abandoned.
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7. Diagram of a platform with variable width ensuriegsier access to the bus for people in
wheelchairs, scooters, and "extra beds"

Optimum platform height

The height of the platform should take into accainet need for easier access to the vehicle
for disabled passengers in wheelchairs while migimig the safety of other passengers,

pedestrians, and vehicles. The possibility of iasneg the height of the platform should be

analyzed, depending on whether the platform istest@& a bay or without a bay (at the edge

of the road) and whether it also serves as a sidtewa

Thus, the height of the platform in the bay cannoeeased by at least 2 cm, up to the
height of 18 cm - that is, allowed [3] in enginegristructures. This solution can be used
provided the high standard of bay surface maintemamaintained, vehicles are moderately
filled and the slopes of the bays are made byf#8]the stop curb (platform curb) is used.)

On the other hand, the height of the platform ledaat the edge of the road (the
platform edge is parallel to the direction of tr@ffshould be raised to a height of 21 cm
(maybe even up to 23 cm). Such a height would nitlagasier for people in wheelchairs to
board or alight, in many cases even without haviogextend the ramp (only when
"kneeling"). Turns at a minimum angle in combinatigith a stop curb (platform) will ensure
the safety of buses. In some cities in Poland,amastram stops with a platform height of 21
cm are already present and the author's obsergatod experiences of using them are
positive - with the "kneeling" performed, the diface in the levels of the vehicle floor and
the stop platform allows people in wheelchairs tee or exit on their own without an
unfolded ramp.

The proposed increase of the platform height regusaking into account the diversity
of the rolling stock serving a given stop (floorigteé and the value of the "kneeling" of all
vehicles) in such a way that the bus floor levehtas below the level of the platform and the
curb.
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The reservation, which is often explained as tlability to increase the height of the
bus stop platform, which is also the pavementhésrisk of a pedestrian falling from a height
greater than the currently permitted height (168+cin), which is the result of the lack of
fencing or at least notification of the increasaight. Since in many places along the entire
length of the platform edge, there is a WarningpStnd sometimes even a Waiting Field (e.g.
according to [11]) and a Guiding Strip located asrthe width of the pavement, there is a risk
of people with visual impairment falling from suahcurb. is minimal. For this reason, when
constructing a platform with an increased heigtiticlv is also a pavement, it is mandatory to
install a Surface Guiding System with an extendedye, e.g. in [11].

Summary

The platform, constructed in the manner descrillexa - raised and partially widened, could
provide passengers on wheelchairs (possibly ontem@nd with "extra beds") a more
comfortable possibility to move around by publicshtansport while minimizing the costs of
making and maintaining stops. However, this reguietther legislative changes at the
national level (amendment to the regulation) ordbeelopment of relevant provisions in the
already functioning "Accessibility Standards" iividual cities.

A similar analysis can be carried out for the platis of tram stops. At the same time,
the operational specificity of tram vehicles shobkl taken into account, i.e. the wear of
wheel rims and rails and the lack of the "kneelifigiction. As well as the greater minimum
width of the platforms, amounting to 2.0 m [3], attte possible interpretation of the
regulations indicating that the tram stop on theasate track is not also a pavement, which
allows you to freely increase the height of thetfplan. However, real widening of tram
platforms due to their frequent location in thedamlividing streets may be at least difficult.
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