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About Dr Tony Parry
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• TRL Ltd (1992 - 2005)

• Skid resistance measurement 
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• Uni of Nottingham (2005 - 2022)

• Collisions and vehicle data

• AtkinsRéalis (2022 - )

• Vehicle data and pavement 

engineering
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• PhD Civil Engineering (Road safety)- 2016

• MSc Civil Engineering (Traffic and 
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• University of Nottingham (2011-2016)

• AECOM (2017-2019) – Strategic 

Consulting

• Atkins (2019-2022) – Ops Safety

• Jacobs (2022- ) – Ops Safety
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• CIHT Mentor and Reviewer
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My current home town- Nottingham 
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Statistics and 
current trends

Source: DfT

https://www.gov.uk/government/statistics/reported-road-casualties-great-britain-annual-report-2023/reported-road-casualties-great-britain-annual-report-2023
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Principles of a Safe System Approach

Source: https://www.pacts.org.uk/safe-system/ and 

https://www.itf-oecd.org/sites/default/files/docs/safe-

system-in-action.pdf 

International Transport Forum 
(ITF) (2016) suggest that the 
key Safe System principles are 
that:

• People make mistakes that can lead to road 
collisions

• The human body has a limited physical ability 
to tolerate crash forces before harm occurs

• A shared responsibility exists amongst those 
who design, build, manage and use roads and 
vehicles and provide post-crash care to 
prevent crashes resulting in serious injury or 
death

• All parts of the system must be strengthened 
to multiply their effects; and if one part fails, 
road users are still protected.

https://www.pacts.org.uk/safe-system/
https://www.itf-oecd.org/sites/default/files/docs/safe-system-in-action.pdf
https://www.itf-oecd.org/sites/default/files/docs/safe-system-in-action.pdf


Connected Vehicle Data
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Source:  https://ieeexplore.ieee.org/stamp/stamp.jsp?arnumber=9916257



Proactive 
Approach- 
Vehicle to 
Device data

• Modern vehicle CAN bus 
collects and can transmit 
multiple sensor data via 
cell-phone network to fleet      
managers

• Highway authorities can 
now buy products based on 
these data

• How robust is the evidence 
that they reflect collision 
rates?
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Data Collection and Utilisation in 
Modern Truck Fleets
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Modern trucks 
have sophisticated 

data collection 
systems

Fleet managers 
collect data and 

position of 
vehicles 

Used for:

Logistical reasons 
(e.g. delivery 

timing)

Monitoring truck 
condition

Monitoring driver 
behaviour



Case Study 

PhD Research

Feasibility of using Truck 

Harsh Braking Incidents 

(HBIs) to identify 

locations of high collision 

risk
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Logic & Aims

➢ Predicting future collision locations as a 
function of geometric and traffic variables 
needs analysis of past collision records.

➢ Can HBIs be used as a surrogate for 
collisions?

➢ If so, the findings may be useful for the 
identification of locations with high 
collision risk without waiting for a collision 
history to develop. 

AIMS:  

➢ To relate the number of truck HBIs to a 
range of possible explanatory (geometric 
and traffic) variables. 

➢ To identify the relationship between total 
collisions and HBIs alongside traffic and 
geometric variables. 

➢ To explore whether an analysis of truck 
HBIs can contribute to the prediction of 
collisions for all vehicles.
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What is a truck 
Harsh Braking 
Incident?

• A sudden, excessive, reduction in 

truck speed 

• – likely caused by bad forward-

planning for the situation ahead 

(e.g. roundabout, traffic lights 

changing, junctions etc.) 

• Defined as >8 km/h/s (heavy truck) 

and >16 km/h/s (van or light truck), 

(2.22 and  4.44 m/s2, respectively)

• If this deceleration extends over a 

specified duration, it is flagged and 

the GPS location is recorded.
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Selected Locations
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SELECTED 70 
ROUNDABOUTS (284 

APPROACHES) 

SELECTED HBIS AND 
COLLISIONS WITHIN 

A 350M RADIUS 
FROM THE CENTRE 

OF THE 
ROUNDABOUTS

MEAN OF 153 TRUCK 
HBIS (2 YEARS), AND 
61 COLLISIONS (11 

YEARS) PER 
ROUNDABOUT



HBI Data

➢ 8,000 trucks monitored in 

the UK   –   2 years = 2011 

& 2012

➢ 93% of trucks 

monitored are 18-20 

tonne gross

➢ 195,297 HBIs

➢ Derived from the axle 

speed value (via CAN bus)

➢ also from (GPS) where 

data not available on 

CAN bus
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Validation of Harsh 

Braking Incident – 

Literature Review

➢ Longitudinal deceleration 

varies 0.2 g (1.96 m/s2) to 

0.86 g (8.44 m/s2)
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Validation of Harsh 
Braking Incident – 
Track Test Trial

• Test truck undertaken in Transport 
Research Laboratory (TRL) 

• Using smartphone 
accelerometers

• Gentle and quick-straight 
moving maneuvers with 
gentle and harsh braking at 
speeds of 40, 50 and 56mph 
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Manoeuvre Type
Max longitudinal 

deceleration (m/s2)

Straight quick(ish) 

acceleration, lane change, 

and harsh braking (speed 

40mph)

8.60

Straight quick(ish) 

acceleration, lane change, 

and harsh braking (speed 

50mph)

8.55

Straight quick(ish) 

acceleration, lane change, 

and harsh braking (speed 

56mph)

8.51



Traffic & 
Geometric 

Data

➢ UK Department for 
Transport 

• Average annual daily traffic 
(AADT) & % trucks

• MATLAB coding and 
programming (Entry Traffic)

➢ Aerial 
photographs & 
online mapping 

• Validated through 
distance equation and on-
site measurement then 
compared statistically 
using t-statistic
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Geometric Elements of Studied Roundabouts



Collision Data

➢ STATS19 data (UK collision statistics)

➢ Over 11 years (2002-2012)

➢ Goods Vehicle were ≤3.5, 3.5-7.5, and ≥7.5 tonne gross 

➢ 5520 total collisions

➢ 7808 total casualties

➢ 84 deaths

➢ 692 serious injuries
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➢ 1468 involved goods vehicle

➢ 2050 total casualties

➢ 43 deaths

➢ 173 serious injuries



Immediate 

comparisons

➢ 87% of HBIs occurred at approaches

➢ 13% of HBIs within circulatory lanes.

➢ 67% of total collisions at approaches 

➢ 33% of collisions within the circulatory 

lanes.
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Clustering of HBIs and Collisions
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Harsh Braking Incidents 

(HBIs) (trucks over 2 years)

Collisions (all vehicles 

over 11 years)



Analysis 

Undertaken
• GIS data processing- Grid Inquest, Google Earth, and 

Excel to KML

• Summary statistics

• Categorical and continuous variable classification

• ANOVA analysis

• Variation inflation factor

• Detailed collision investigation and trends

• Detailed harsh braking incident investigation and trends

• Then detailed modelling
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Statistical Modelling 
Method and Results 
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Method

✓ Both random- and fixed-parameters 
approach used to model HBIs and 
collisions

✓ Random parameters used to account for 
unobserved heterogeneity i.e. independent 
variables that may change across the road 
segment or intersections including 
roundabouts

✓ Marginal effects were computed to give the 
change in the number of collisions given a 
unit change in any independent variable
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Developed 
Models
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Modelling Results: Collisions



Modelling Results: Collisions involving 
trucks
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Modelling Results: HBIs
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Modelling Results: HBIs and Collisions

The arrows show the increase or decrease in collisions or HBIs due to an increase in the 

variable and the number of arrows shows the strength of the relationship. 

Where a parameter is random, the % of the category influenced in the indicated direction is 

also given.



Modelling Results: HBIs as 
independent variable
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Marginal effects 

showed that:

• For every 100 HBIs 

there is an increased 

number of  two 

collisions.



UK 

Collision 

Information 
2018-2023

• 642719 collisions

• 1179967 vehicles involved, of these 
– 28701 (2%) are involving HGVs 

– 2 to 3% of all collisions are due to sudden braking

– 1 to 3% of HGVs involved in collisions are due to sudden braking.

However, it is probably safe to assume that many other collisions 
caused by the other contributory factors, led to emergency (harsh) 
braking for instance speed or following too close. This implies that 
HBIs may indicate collision risks, even if  they are not all associated 
with collisions.
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Revisiting Seven 
Locations: A 
Comparative 

Analysis 2018 2023

• Locations:

–  M1 J21, M1 J23, M1 
J27, M1 J28, M1 J29, 
M1 J30 and M1 J33

• 220 collisions within 
0.5km

•  458 vehicles involved;

      of these:

–  30 (7%) are involving 
HGVs. The majority 
are shunts (70%)
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Example 
Location

• Location with high 

numbers of 

collisions- M1 J28

• The M1 J28 

2002-2012
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Collision Information 2018-2023
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Collisions within 1km of the 
junction

➢ 121 collisions

➢ High numbers of shunt collisions 
41%

➢ 42% of collisions involved goods 
vehicles

Collisions within 400m

➢ 33 collisions

➢ 45% shunts

➢ 18% of collisions involved goods 
vehicles



Other consequences of Harsh 
Braking

➢ An indication of reckless driving: close following and speeding.

➢ Most parts of a vehicle experience stress. 

Frequent harsh braking will:
➢ Result in frequent overheating of brakes, which typically wears down brake pads and potentially 

damages brake tubes.

➢ Increase the rate of tyre wear, reducing the lifespan of the tyres and their effectiveness in various 
potentially hazardous situations.

➢ Other parts of the vehicle experience more pressure. For example, it will stress the valves and 
cylinder heads in the engine.

Consequently, this will potentially increase the risk of vehicle breakdowns and the 
chance of collisions.

Source: https://ubicar.com.au/driving-road-statistics/the-real-impact-of-reckless-braking/
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https://ubicar.com.au/driving-road-statistics/the-real-impact-of-reckless-braking/


Challenges and Considerations

Challenges:

➢ Availability of the data - technology is advancing

➢ Driver behaviour

➢ Does infrastructure support real time data integration with existing 
systems?

Considerations:

➢ Policy and regulations

➢ Determining liability in the event of an incident where HBI is used as 
evidence

➢ Further work considering a fuller range of information from vehicle 
sensor records, and highway factors including condition, may reveal a 
more detailed relationship with collisions
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Summary

➢ Collisions are no longer decreasing, indicating 
the need for additional road safety measures.

➢ The use of HBIs has proven effective.

➢ HBIs are influenced by traffic and 
geometric variables similarly to total and 
truck collisions.

➢ Truck HBIs are significant predictors of 
collisions at roundabout approaches. For 
every 100 HBIs there is an increased 
number of  two collisions.

➢ HBIs, in conjunction with traffic and 
geometric variables, can be valuable in 
studying collision risks, especially at 
roundabout approaches.

➢ An indication of reckless driving: close following 
and speeding.

➢ Frequent HBIs have an impact on vehicle tyre 
and brake pads and hence increased risk of 
collisions.

➢ Highway Authorities should consider 
incorporating HBIs into their road safety 
strategies.
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Thanks for your attention
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