
OPERATIONAL SAFETY RISK  



Safety Challenges

• Ltd experience of similar 

schemes

• Acceptance of 

operational principles

• Maintenance / controlled 

access to infrastructure

• System fail safe 

• Road User Education

• Emergency Services 

Access



Approach to Dynamic Road Management

Infrastructure

Technology

Operation



Define the Problem and

agree what success looks like

Base Data

What are the Project Constraints ?

Operational Approach (Regimes)

Expected Outcomes Improved Driver Information

Journey Time Reliability

Safe Operation

Expected Availability

Common understanding of how the scheme

is expected to operate

Identify the achievable

Identify delivery constraints

Identify Evidence Sources & stakeholders

Agree and articulate common understanding 

A
g

re
e
in

g
 O

p
e
ra

ti
o

n
a
l 
A

p
p

ro
a
c
h

e
s

DEFINE SUCCESS

Review / Monitor / Audit 

- Evidence Success



Maintaining Safety

OUTCOME: SAFETY MAINTAINED

Risk profile of the network 

is understood

Transition between 

operational regimes is 

assessed

Mitigations 

concentrate on 

key hazards

Relevant key populations 

are assessed separately

Safety Liabilities are 

understood

Safety Report

Demonstration of meeting 

scheme Safety Objective

Whole life ownership of 

Safety Requirements are 

defined



Safety Management System (SMS) - Selection

Special Case?



Safety Methodology

Develop Safety Strategy/PlanDevelop Safety Strategy/Plan

Formulate Hazard LogFormulate Hazard Log

Verification & ValidationVerification & Validation

Develop Safety ReportDevelop Safety Report

Conduct Hazard Analysis 
and Risk Assessment 

Activities

Conduct Hazard Analysis 
and Risk Assessment 

Activities

Final Design

Outline Design 

Detailed Design

Project Lifecycle Key Safety Lifecycle Stages 

Set Safety Baseline and 
Objectives

Set Safety Baseline and 
Objectives

Develop Safety Strategy/PlanDevelop Safety Strategy/Plan

Formulate Hazard LogFormulate Hazard Log

Verification & ValidationVerification & Validation

Develop Safety ReportDevelop Safety Report

Conduct Hazard Analysis 
and Risk Assessment 

Activities

Conduct Hazard Analysis 
and Risk Assessment 

Activities

Final Design

Outline Design 

Detailed Design

Project Lifecycle Key Safety Lifecycle Stages 

Set Safety Baseline and 
Objectives

Set Safety Baseline and 
Objectives

• Use of a Project wide hazard log

• Hazard Control Review 

Committee

• Risk assessment methodology

• Management of all hazards

• Analysis of hazards that are new, 

increased or decreased

• A specification of design and 

operational requirements needed 

to control safety



0% 10% 20% 30% 40% 50% 60% 70% 80% 90% 100%

Hazard Analysis

H
0

0
0

8

H
0

0
7

1

H
0

2
1

0

H0001 (17%)

Vehicles 

collide in 

running lane

H0071 (17%)

Driver falls 

asleep

H0210 (17%)

Motorcycle 

filters through 

traffic

29 Hazards 

equate to

95 % risk



STATS 19 (PIA Accidents) vs ATM Hazard Log

 

A0001 (49%)

Vehicles collide in running lane

A0007 (20%)

Vehicles collide while changing

or merging lanes

A0008 (9%)

Vehicles collide on or

around slip roads

A0009 (6%)

Vehicle hits pedestrians
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Vehicles collide on or
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A0001 (55%)

Vehicles collide in running lane

A0007 (24%)

Vehicles collide while changing

or merging lanes

A0008 (10%)

Vehicles collide on or

around slip roads

A0010 (6%)

Vehicle collides with infrastructure

or runs off road

A0001 (55%)

Vehicles collide in running lane

A0007 (24%)

Vehicles collide while changing

or merging lanes

A0008 (10%)

Vehicles collide on or

around slip roads

A0010 (6%)

Vehicle collides with infrastructure

or runs off road

Hazard logs are 

used to help 

manage the safety 

of new schemes –

they compare well 

with STATS19



• For Managed Motorways, 
a hazard log is provided, 
pre-populated with the 
incidents, hazards and 
causes that are known to 
be associated with MM 
schemes

• Pre-populated with the 
probability that hazards 
lead to an accident and 
severity of accidents

• Project specific 
responsibility to complete 
the entry of required 
information into the hazard 
log – including project-
specific frequency of  
hazards

MANAGED MOTORWAYS - HAZARD LOG



• Based on early 

trends

• Personal Injury 

Accident (PIA) rate 

has fallen 50%*

• No Killed or 

Seriously Injured 

(KSI) accidents 

during hard shoulder 

running

* Based on 3 years of statistics

All Motorways

M42 ATM 

section

ATM construction 

starts

SAFETY – EVIDENCE REVIEW



Start by understanding the problem

Define what success looks like

Understand how the network will operate

Safety is key and drives the design

Stakeholders can make or break it

Minimise points of failure

Whole life design

Monitor and review – create the evidence base - inform and 
shape the future

SUMMARY



Create an Intuitive Environment
and Anticipatory Behaviour


