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About Transport for London (TfL) Bus Operations

00000
660 bus routes 79 garages 25,000 drivers

Over 6 million passenger trips every weekday

*Ahead-London
GO osmgemach

abellio™
& fi Prare

9,200 buses with an UN~  Mefroline hetgroup

average age of 6years 485 million kilometres 10 operators

e operated last year
EVERY JOURNEY MATTERS
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About TRL
Vision

World leader in creating
the future of transport

Providing world-leading research,
technology and software solutions

and mobility, using for surface transport modes and the

evidence-based related markets of automotive,
solutions and

innovative thinking Elie=—— motorsport, insurance and energy

Challenge and influence our chosen markets, driving
sustained reductions (ultimately to zero) in:

= Fatalities and serious injuries
* Harmful emissions
= Barriers to inclusive mobility
* Unforeseen delays
= Cost inefficiencies

Mission

countries
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TfL Vision Zero

Bus Safety

Loss of life and serious injuries Standard

are not acceptable nor inevitable.

Mayor’s
Transport
Strategy for
Healthy
Streets

Countdown to Vision Zero

Safe behaviour
70 per cent reduction in people No one killed No one killed or
killed or seriously injured in or by inor by a seriously injured

a bus (based on 2005-09 baseline) London bus on London’s roads . .
Post collision
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Collision Analysis and Prioritisation of Safety Measures

In-depth
reconstruction

of 48 files J \) @ W
e,
Metropolltan Police Fatal Files; 2009-14,
Hea\v)y Vehicle Crash Injury Study; 199§J08
Road Accident In-Depth Studies; 2000-2015
“ On the Spot Study; 2000-2015

Stats 19 Police Reported Casualties GB; 2006-2015 \
U U Stakeholder
Workshops &
. . . Survey
Collision Analysis Countermeasures
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Bus Safety Standard — Safety Measures

[Driver Assist

Helping the driver to avoid or mitigate the
severity of incidents
» Automated Emergency Braking (AEB)

* Intelligent Speed Assistance (ISA)
 Improved Direct and Indirect Vision
» Pedal Application Error

* Runaway Bus Prevention

Partner Protection

Reducing severity of injuries for road users
outside the bus in a collision

* Vulnerable Road User (VRU) Frontal
\ Crashworthiness

Partner Assist

Helping other involved road users — the
collision partners — to avoid the collision
» Acoustic Conspicuity

* Visual Conspicuity

Bus Safety

Standard

Occupant Protection

Reducing severity of injuries for people on
board the bus

* Occupant Friendly Interiors
« Slip Protection
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Cost-Benefit Analysis Approach

* Problem
Measure « Description of solution

Innovative test
Target Popu|at|on * What are the relevant casualties? and assessment

procedures

. * How long to enter the fleet?
Fleet Penetration * New build & retrofit

Effectiveness  How well will it work on the target populatio

e How much will it cost?
Costs e Manufacturing & operational costs

Timeline e When is the solution feasible to implement?

Overlaps * What other safety measures does it overlap with?
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B U S S a fe ty RO a d I I I a p 2018 2019 2020 2021 2022 2023 2024 2025 2026 onwards
Intelligent Speed Assistance (ISA) Standalone mandatory "
Advanced Emergency Braking (AEB) |Car, Pedestrian & Cyclist partners - 5 e-midq mEmEn
Pre&tre.d . Required |

Runaway Bus Prevention

Interlock system

Pedal Application Error — Foot
placement

Brake toggling
Pedal standardisation
Pedal indicator lights

Preferred |
N

Sratersd Innovative

Required

\

7

QOccupant Friendly Interiors - Slip
protection

Surface friction requirements

Pedal Application Error — Recovery ; R
Pedal acoustic feedback Prefe"e: mmmn Required pa C ka g e Of n eW
L . . : Preferred
Driver Pedal Application Error — Intervention  |AEB logic anas + .
Assist Direct vision Fmre:i.-. . reqUIrementS
Enhanced indirect vision IP rﬁ'enmidl
Class Il CMS anaR
Vision - Direct & indirect vision standard [Blind spot Mirrors R i
Blind spot CMS ] Requirec
Reversing CMS Required_
Front & Nearside : r:'e-":dl am
Vision — Internal obscuration Driver assault screens Required ’
I‘Esr;?setr Acoustic Conspicuity \Acoustic Vehicle Alerting System w}#d
}IRL: Frgr:jtaI.Crashworthiness -Bus  [Minimum geometry — — g
ront end design P : Preferres equired : H
¢ Optimised geometry HTITETILIYL *ﬁ
Partner " Preferred : Required :
Protection | VRU Frontal Crashworthiness — VRU  |ENeray absorption M
impact protection Wiper protection i i
VRU Frontal Crashworthiness — Mirror
L ) strike protection Class Il CMS
r ' .
Occupant Friendly Interiors — Visual | -€Vel 1 requirements
Occupant | inspection & design Level 2 requirements
Protection

Required :
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Will it work?

Cost benefit model estimates presented at the 2018 TfL Bus Safety Summit; 2019-2031

Up to 75% Up to 66%

Fatalities reduction Serious injuries reduction

"
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What next?

BSS is effective, but casualties remain; gap analysis

Define the gaps Dashboard Innovative gap
: o — analysis
Pedestrians efine the ‘gap dashboard

e Remaining casualties/collisions
not yet addressed

Analyse scenarios

GAP Iﬂﬁ\ * Vehicle/VRU type
® Bus and casualty manoeuvre

* Impact points

Baseline BSS N

B Fatal M Serious M Slight Select safety measures
e Matched to scenarios

TRANSPORT I IQI THE FUTURE
FOR LONDON BN OF TRANSPORT

© 2019 TRL Ltd



Conclusion

Define
casualty
lgapl
= Research, innovation and implementation \
cycle Analyse
scenarios

©  Wider global roll out based on analysis of
the local casualty priorities

Select
safety
measures

Research &
Innovation

Implement
standards
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