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The Session is Scheduled to begin at 2:30pm Eastern Time
‘We will be testing sound quality periodically

Audio and Visual are provided through the on-line webinar system. This
session is closed captioned. Individuals may also listen via telephone by dialing
1-712-432-3100 code 930098 (This is not a Toll Free number)

The content and materials of this training are property of the US Access Board and the Great
Lakes ADA Center and cannot be used and/or distributed without permission. This program is
funded through a contract agreement with the U.S. Access Board. For permission to use training
content or obtain copies of materials used as part of this program please contact us by email at
adata@adagreatlakes.org or toll free (877)232-1990 (V/TTY)

www.AccessibilityOnline.org
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»{:  Listening to the Webinar 43
* The audio for today’s webinar is being broadcast through
your computer. Please make sure your speakers are turned
on or your headphones are plugged in.

You can control the audio broadcast via the Audio & Video
panel. You can adjust the sound by “sliding” the sound
bar left or right.

« If you are having sound quality problems check your audio

controls by going through the Audio Wizard which is
accessed by selecting the microphone icon on the Audio &

Video panel l
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Listening to the Webinar, continued

If you do not have 1-712-432-3100
sound capabilities on

Pass Code:
your computer or 930098
prefer to listen by
phone, dial:

This is not a Toll Free number
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Listening to the Webinar, continued @

MOBILE Users (iPhone, iPad, or Android device
and Kindle Fire HD)
Individuals may listen** to the session using the

Blackboard Collaborate Mobile App (Available Free
from the Apple Store, Google Play or Amazon )

**Closed Captioning is not visible via the Mobile App and limited accessibility for screen reader/Voiceover
users

f - @
Captioning @9
* Real-time captioning is provided during this
webinar.
* The caption screen can be accessed by choosing
the® icon in the Audio & Video panel. i

* Once selected you will have the option to resize
the captioning window, change the font size and
save the transcript.

Submitting Questions

You may type and submit questions in the Chat Area Text Box or press Control-M and
enter text in the Chat Area

* If you are connected via a mobile device you
may submit questions in the chat area within
the App

* If you are listening by phone and not logged in to
the webinar, you may ask questions by emailing
them to webinars@accessibilityonline.org

Please note: This webinar is being recorded and can be accessed on the AccessibilityOnline website at
www.accessibilityonline.org/Archives within 24 hours after the conclusion of the session.
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Customize Your View

* Resize the Whiteboard where the Presentation
slides are shown to make it smaller or larger by
choosing from the drop down menu located
above and to the left of the whiteboard. The
default is “fit page” ]

¥ Customize Your View continued (@

* Resize/Reposition the Chat, Participant and
Audio & Video panels by “detaching” and
using your mouse to reposition or
“stretch/shrink”. Each panel may be detached
using the = icon in the upper right corner of
each panel.

Setting Preferences

* Depending on your system settings you may receive visual
and audible notifications when individuals enter/leave the
webinar room or when other actions are taken by
participants. This can be distracting.

* To turn off notifications (audible/visual)

— Select “Edit” from the tool bar at the top of your screen
— From the drop down menu select “Preferences”
— Scroll down to “General”
« select “Audible Notifications” Uncheck anything you don’t want to
receive and “apply”
 Select “Visual Notifications” Uncheck anything you don’t want to
receive and “apply”
— For Screen Reader User — Set preferences through the setting
options within the Activity Window (Ctrl+slash opens the
activity window)
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Technical Assistance @9

* If you experience any technical difficulties during
the webinar:

1. Send a private chat message to the host by double
clicking “Great Lakes ADA” in the participant list. A tab
titled “Great Lakes ADA” will appear in the chat panel.
Type your comment in the text box and “enter”
(Keyboard - F6, Arrow up or down to locate “Great
Lakes ADA” and select to send a message ); or

2. Email webinars@accessibilityonline.org ; or

3. Call 877-232-1990 (V/TTY)

Vehicle's Final Rule
And
R
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U.S. Access Board
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Session Agenda

Overview of Non-Rail Vehicle
Final Rule

Overview of Bus Access Research
Questions and Answers

Accessibility Guidelines
for Non-rail Vehicles
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Accessibility Guidelines for
Non-rail Vehicles

Rulemaking History

Access Board first issued transportation vehicle
accessibility guidelines in September 1991.

In 1998, Access Board and DOT amended their
respective transportation vehicle guidelines and
standards to include requirements for OTRB.

In 2008 Access Board issued revised draft of
accessibility guidelines for buses and vans.

In 2010 Access Board issued a proposed rule.

January 2017 Access Board issued final rule.

1

Significant Changes

* New organization and format
« Consistent application of accessibility requirements

* New requirement for automated announcement
systems

* Revised requirements for the running slope of ramps
* New accessibility requirements for OTRBs

* Revisions to reflect changes in technologies and
Standards

AccessibilityOnline Webinar Series
Vehicle Final Rule
April 6, 2017




ADA Accessibility Guidelines for
Transportation Vehicles

Subpart A-General

Subpart B-Buses, Vans and Systems

Subpart C-Rapid Rail Vehicles and Systems
Subpart D-Light Rail Vehicles and Systems
Subpart E-Commuter Rail Cars and Systems
Subpart F-Intercity Rail Cars and Systems
Subpart G-Over-the-Road Buses and Systems
Subpart H-Other Vehicles and Systems
Appendix -- Advisory Guidance

Organization

SCOPING

T201 General
T202 Accessible Means of Boarding and Alighting
T203 Steps

T204 Doorways

T205 lllumination

T206 Handrails, Stanchions and Handholds
T207 Circulation Paths v
T208 Passenger Access Routes |
T209 Fare Collection Devices

Organization
T210 Wheelchair Spaces
T211 Wheelchair Securement Systems
T212 Seat Belts and Shoulder Belts
T213 Seats
T214 Operable Parts
T215 Communication Features

lﬁﬁi-nﬂmv'-==ﬁiﬂ.'A

DESTINATION

v
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Non-Rail Vehicles

* Non-Rail Vehicle: A self-propelled, rubber-tired
vehicle used to provide transportation services
and intended for use on city streets, highways, or
busways that constitutes either a bus, over-the-
road bus, or van.

* We call the rule “non-rail vehicles” because we
are going to address rail vehicle guidelines in a
separate rule making.

T202 Accessible Means of Boarding
and Alighting

* Non-rail vehicles must provide at least one means
of accessible boarding and alighting that serves
each designated stop on the fixed route to which
the vehicle is assigned and that can be deployed
to the roadway by one of the following:

— ramps or bridgeplates complying with T402
— Lifts complying with T403
— Level boarding and alighting complying with T404.

Chapter 3: Building Blocks

Covers basic elements and requirements found in
multiple sections | S
— T302 Walking surfaces
— T303 Handrails, stanchions and
handholds
— T304 Operable parts

46% perimeter
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Chapter 4: Boarding and Alighting

—T402 Ramps and Bridgeplates
—Ta403 Lifts
—T404 Level Boarding

and Alighting
—T405 Steps

Changed the slope
requirements for ramp
deployment:

— 1:6 maximum slope when
deployed to curb.

— 1:6 maximum slope when
deployed to street (1:4 was
permitted in previous
version of DOT standards).

— 1:8 maximum slope when
deployed to a platform

How to Measure Running
slopes

* Measurement of ramp slope
to the curb or the street (1:6
max) is measured to ground
level with the non-rail vehicle §
resting on a flat surface. -

* Measurement of ramp slope
to a platform (1:8 max) is
measured to the boarding
platform with the non-rail
vehicle resting on a flat
surface.

* These are NOT a field tests.
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Lift Requirements
T403 Lifts
References Federal Motor B=""—
Vehicle Safety Standards
which addresses:
* Design load

* Controls and manual
operation

* Platform characteristics |
* Threshold ramps

* Deflection and
movement

* Handrails etc.

Lift can be entered in
either direction.

Level Boarding and Alighting

T404 Level boarding and alighting
- &y

Chapter 5: Doorways, Circulation
Paths and Fare Collection Devices
—T502 Doorways
—T503 lllumination
—T504 Passenger access routes
—T505 Fare collection_ _devicgs
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Doorways and lllumination

* The walking surface of ramps, bridgeplates, and steps
serving doorways must be lighted with 2 foot-candles
minimum

Exterior lighting to illuminate walking surfaces of boarding
and alighting areas when the doors are open. At 1 foot-
candle min. for a distance of 3 feet beyond the doorway
or bottom step tread.

Chapter 5: Doorways, Circulation

Paths and Fare Collection Devices
T504 Passenger access routes
— Maintained language for passenger access routes to
provide clearances that are sufficient to permit
passengers using wheelchairs to move then
wheelchair spaces and doorways. J -

T

Chapter 6: Wheelchair Spaces and
Securement Systems
—T602 Wheelchair spaces
—T603 Wheelchair securement systems
—T604 Stowage
—T605 Seat belts and shoulder belts
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Wheelchair Spaces and Securement

T602 Wheelchair |\ s
Spaces
— T602.2 Surfaces.
—T602.3 Approach.
—T602.4 Size. 30
inches (760 mm)
minimum in width
and 48 inches
(1220 mm)
minimum in length. =

Wheelchair Spaces and Securement

T603 Wheelchair securement
systems
— Allows rear facing

securement and references
1SO 10865-1:2012, Part 1:
Systems for rearward facing
wheelchair-seated
passengers

Chapter 7: Communication Features

—T702 Signs
—T703 International Symbol of Accessibility

AccessibilityOnline Webinar Series
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Communication Features

* The following requirements apply to Large
Transit Entities which is defined as:

* Large transit entity. A provider of public
transportation that is required to report to
the National Transportation Database (49
U.S.C. 5335), and that, for an any given
calendar year, reports to such database the
operation of 100 or more buses in annual
maximum service for all fixed-route service
bus modes collectively, through either direct
operation or purchased transportation.

Communication Features

T704 Announcement
systems (large transit entities
only)

— Internal - Automated stop
announcement systems
shall provide audible and
visible notification of
upcoming stops on fixed
routes.

Communication Features

T704 Announcement systems (large transit entities only)

— External - Automated route identification systems shall
audibly and visibly identify the fixed route on which
the non-rail vehicle is operating.
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Research Efforts

ACCESSIBLE PUBLIC
TRANSPORTATION: BUS
RAMPS, SECUREMENT, AND INTERIOR LAYOUT

Edward Steinfeld, ArchD
Victor Paquet, ScD
Brittany Perez, OTD, OTR/L

Funding Acknowledgement

A INIIER
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Outline

Ramp Slope
* Ramp Study #1: RERC APT 2008-2013
* Ramp Study #2: RERC APT 2013-2018

Interior Layout
« Seating: RERC APT 2008-2013
« Fare Payment: RERC APT 2008-2013

Securement
* Usability Testing: RERC APT 2013-2018

PR
Y8 Centerfor Inclusive Design and Emironmental Access

RAMP STUDY #1
RERC APT 2008-2013

Lenker, J
Paquet, V.
D’Souza, C.
Bareria, P.
Steinfeld, E

-
Y8 Centerfor Inclusive Design and Emironmental Access

Study Design — Apparatus

ety Bats

B | Center for Inclusive Design and Environmental Access
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Study Design — Participants (n=80)

Group n Age Range
Manual Wheelchair 14 19-55
Power Wheelchair 20 29-82
Scooter 5 29-65
Vision Impairment 20 22-75
Walking Aid 21 28-80
N =80

Uity

Y& Centerfor In

ironmental Access

Findings — Ascent Time

®
o
2.
25
5 —a—nanual wic users.
£ —apoer wicusers
H
H Visusby impaired
B —Sooter
N ——Walking Aid
14 16 18 112
Ramp slape

ANOVA: Main effects for user group (p<.001) & slope (p=.027). Non-significant interaction

ey

G | Center for Incu

ironmental Access

Findings — Ratings of Perceived Exertion

12
g
i o5 —e—Manual wic users
£ —m—pawer w/c users

4 Visually impaired

2 Seonter

o Walking aid

14 16 18 112
Ramp slape

[r—r—

Tk | Center for I

ironmental Access

ANOVA: Main effects for user group (p<.001) and slope (p<.001). Non significant interaction
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Findings - Difficulty Rating Scale

2 —+—DRS Manual w/ users
3. —8—DRS Power wic users
H s Visually impaired
H i T ——DitS Scooter

4 = oRs walking Aid

2

3

Ramp siops

ANOVA: Main effects for user group (p<.001) and slope (p<.001). Non-significant interaction

Uity

Y& Centerfor In

ironmental Access

Summary

= 1:4 and 1:6 slopes are too steep.
= 1:4 - 9 participants (33%) could not complete
» 1:6 — 4 participants (14.8%) could not complete

= 1:8— 1 participant (3.7%) could not complete

1:12 - all completed

Descending ramps can be challenging for some groups

= Participants expressed concerns about using the ramp in winter

Correlations among RPE, DRS, and ARS reinforce the validity of these scales

ey

G | Center for Incu

ironmental Access

RAMP STUDY #2
RERC APT 2013-2018

Perez, B.
Lenker, J
Paquet, V.
Choi, J
Steinfeld, E

[r—r—

Tk | Center for I

ironmental Access
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Research Design— Apparatus

PR
Y8 Centerfor Inclusive Design and Emironmental Access

Research Design— Test Conditions

Y8 Centerfor Inclusive Design and Emironmental Access

_ Segment Angle
Ramp Condition (rise:run equivalent)
Inside Widdle Outside
R 12° 9.0° 11.7°
A. Below Street Level - (163) (1:4.8)
13 89° 91°
— e B. Street Level - (1:6.4) (1:6.2)
[ 13 25° 7.8°
C.35" Curb - - @7.3)
13 04 76°
D.4.5" Curb - (1:7.5)
13 03 5.7°
E.6"Curb - (1:9.9)
13 03 36°
F. High Curb 8" - (:15.7)
8,
ey Bl

Research Design — Participants

Manual Wheelchair L
Power Wheelchair

Scooter u
Vision Impairment

Walking Aid 1

N=51

ety Bats

Y4B | Center for Inclusive Des ign and Environmental Access
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Findings — Time

Ascent Descent

S—
Y8 Centerfor Inclusive Design and Emironmental Access

Findings - Difficulty Rating Scale

Difficulty Rating

A

Ram

L3 2 2 iR

Findings — Acceptability Rating Scale

Accoptability Rating
EECTTETEE BTN ST ST

ﬂ R ﬂ r \QH a0~

i

e
6B Center or Inclusive Design and Emvironmental Access
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Summary

= Curb deployment is clearly more favorable than street deployment
= Performance and acceptability begins to level out between 1:6 — 1:7
= 20% of MWC users need assistance even on a 4.5 in curb (steepest
segment measures 1:7.5)
= The grade break conditions created with older (two-segment) ramps
alleviated by the three-segment, dual-mode ramp design.
= Other factors may have impacted participant ratings
= Width of ramp
= Circulation space at the top of the ramp

PR
G | Center for Inclusive

i and Environmental Access

Implications of Ramp Studies

= Supports changing the maximum slope for transit ramps to 1:6
= With a 1:6 maximum condition at street level, any environmental
facilitation will support easier boarding and alighting:
= Deploy ramp to curb wherever possible
= Standardize bus stop conditions to allow loading to curb
= Longer handrails could help
= 1:7 or 1:8 maximum slope condition at street level would ensure most
inclusive access conditions

g and Emronmentl Access

INTERIOR LAYOUT:
SEATING AND FARE
PAYMENT

RERC APT 2008-2013

Clive D’Souza
Victor Paquet

ety s
B Centerfor Inclusive Des ign and Environmental Access
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Research Design

Layout 1 Layout 2 Layout 3

~N
¥

M =X o3
EEEW,
¥ el

usive Design and Emironmental Access

Research Design—Task Description

Ramp Ascent
Fare Payment i
Moving to the Wheelchair Securement Space (WSC)
Entering and Positioning

Exiting the WSC

Moving to the exit door

Ramp Descent

No U s wN R

P—
3 | Center for Inclusive Design and Emvironmental Access

Findings — WhMD Users (N=48)
4 I B

U

T

« Narrow turning space near the * Longitudinal seats less * Limited reach capability among
front of the bus desirable: Increased isk of wheeled mobility users

= Inadequate turning space with feet getting run o

second wheelchair on board

wironmental Access
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(N=24)

e
(Y Center for Inclusive Design and Emironmental Access

Findings: BVI (N=18), Walking Aid Users

* Locating features in the * Orientation and mobility * Use of assistive supports during
environment * Finding a vacant seat sitting & rising
= e.g., Fare payment = Risk of collisions, trip hazards * Legroom and device storage

using side vs. forward facing seats
Q

Floor-mounted fare
machine

ety o Bulde

(Y Center for Inclusive Design and Emironmental Access

Fare Payment and Maneuvering Clearances

Dashboard-mounted fare

machine

Findings

i M
L 2 2

= R %

§ W E =

iy Bt

w
Y Center for Inclusive Design and Emironmental Access

= Quicker boarding times across designs
= Floor /dashboard > swipe card
= Floor-mounted fare-box design

= Space constraint for wheeled mobility
users

= Easier to detect by cane users

= Dashboard-mounted
= Proximity cards over coin
= Greater % of task completion

AccessibilityOnline Webinar Series

Vehicle Final Rule
April 6, 2017
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SECUREMENT
RERC 2013-2018

Perez, B
Lenker, J
Paquet, V.
Choi, J.
Steinfeld, E

-
G | Center for Inclusive

ign and Envronmental Access

Introduction

= The four-point belt-type tie-down system is the most common method of
securement.

= |t is up to the transit authority to require the use of the wheelchair
securement

= Use of use of seatbelts and shoulder harnesses is voluntary.

= |dentifying appropriate attachment points on the wheelchairs is a key
issue.

= Devices complying with ANSI/RESNA WC19 standard have attachment
points for this purpose.

= Wheelchair securement rates - around 39% (Buning et al., 2007).

and Environmental Access

Research Design — Participants

Manual Wheelchair L
Power Wheelchair

Scooter u

N=36

———.

"
B | Center for Inclusive

ign and Environmental Access
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Research Designh— Securement

4-Point QPod Quantum

huversity at Bullads “.
Y8 Centerfor Inclusive Design and Emironmental Access # Ko

Findings — Time, all participants

Securement Only Total Time

Unireraty at Ballds \.
S8 Center for Inclusive Design and Emvironmental Access o A

Findings — Difficulty

Dimcuity Rating

rr———
Y4B | Center for Inclusive Des ign and Environmental Access ) \72
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Findings — Acceptability

Acceptability Rating

P—
3 | Center for Inclusive Design and Emvironmental Access

Results — RAPUUD, by device

4-Point (n=136) QPod in=36)

P—
3 | Center for Inclusive Design and Emvironmental Access

Quantum in=36)

Results — RAPUUD, by user group

MW (n=15, PWC [n=15)

r—r—.
B Center for nclusive Design and Environmental Access
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Summary

Participant Preference

Groups N

4-Point Q'Pod Quantum
MwcC 15 3 3 9
PWC 15* 2 2 10
Scooter 6 0 0 6
“Note: One PWC user did not specify a preference for a single securement system.

n and Environmental Access

Implications

* The Quantum securement system saves time and reduces
effort

=The Q'Pod saves time and is rated more positively than the
4-point traditional system

=Concerns about Quantum related to seating orientation,
safety in motion, and emergency back-up options.

= The Quantum and the Q-Pod should be field tested to
produce evidence to support adoption by transit agencies

n and Environmental Access

Summary

= There will not be “one best solution” to accessibility
= Impact of features varies by user abilities
= Crowding makes a difference

= Walking aid users

= Longitudinal (side-facing) seats preferred for legroom
= Storage space for walkers a concern

r—r—.
B Centerfor Inclusive Des ign and Environmental Access
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Summary

= Increasing minimum clearances by small amount will increase the
percentage of people accommodated, particularly wheeled
mobility users.

= Everything is interrelated, e.g. fare location and maneuvering,
entry location, securement, and stop design.

usive Design and Emironmental Access

Future Directions

= Ramp design features:
= Railings
= Bus stop design

= Automated mobility device securement
=|s it working in the field?
= Cost benefit analysis
= Use in smaller vehicles (shuttles, vans, etc.)
= Integration with autonomous vehicles (robotics)

P—
3 | Center for Inclusive Design and Emvironmental Access

Future Directions

= |nterior Layout
= Patterns of use and density — BRT vs Shuttle buses
= Technological developments in fare payment — phone
based, bluetooth, tap an go (NFC)

wironmental Access
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Questions?

You may type and submit questions in the
Chat Area Text Box or press Control-M
and enter text in the Chat Area

'J¢: U.S. Access Board
(800) 872-2253 (voice)
(800) 993-2822 (TTY)

E-mail: ta@access-board.gov
www.access-board.gov
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Thank you for participating
in today’s webinar
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Next session:
May 4, 2017
Accessible Fitness Facilities and
Exercise Equipment
www.accessibilityonline.org
(877) 232-1990 (v/TTY)
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