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Executive Summary
This report results from an analysis of collisions that have occurred on the M7 Motorway between Junctions
21 and 28 (Study Area) carried out at the request of the Road Safety Section of Transport Infrastructure Ireland
(TII). The purpose of the analysis is to compare the frequency of collision occurrence within the Study Area
with other similar sections of road between January 2014 and December 2017, to identify patterns or trends
in the historical collisions which have occurred within the Study Area and, where possible, to identify any
common causation factors which may be contributing to the collision occurrence.
The data used included Historical Collision Records as reported to/by An Garda Síochána for the national
motorway network, Motorway Maintenance and Renewals Contract (MMaRC) incident records, As-built
drawings of the M7 motorway within the Study Area, TII’s HD15 Reports, vehicle make and model data, vehicle
speed data and weather condition data. The analysis concludes that within the Study Area: •

collision frequency is just below the average on the national motorway network;

•

the number of fatal and serious injury collisions, although higher and lower respectively, does not
deviate from the average on the national motorway network to a statistically significant degree;

•

the number of collisions occurring during wet weather and wet or frosty/icy road conditions (including
‘hail’) are higher than expected when compared with collisions on the national motorway network;

•

the number of collisions occurring during ‘hail’ events are higher within the Study Area when compared
with the average on the MMaRC network;

•

twelve incidents occurred within the Study Area which involved secondary collisions, two of which
resulted in fatalities and most of which occurred during adverse weather conditions;

•

collisions occurring in February, during the hours commencing 3am, 8pm and during the five-hour
period 7pm to 12am are higher than expected when compared with collisions on the national motorway
network (this possibly relates to weather condition related issues referenced above);

•

no locations were identified where the road layout is considered to contribute to collision occurrence
(Note: some sections of road within the Study Area were modified prior to the study being undertaken
to address safety concerns);

•

rear wheel drive vehicles appear to be over-represented, in particular in single vehicle only collisions;

•

vehicle speeds are high, with a significant proportion of drivers travelling in excess of the speed limit;
and

•

vehicle speeds are not being moderated sufficiently, or at all, during adverse weather conditions.
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The following measures are suggested to reduce collision occurrence and/or injury severity outcomes within
the Study Area: 1.

Measures (e.g. variable message signs) within the Study Area to advise drivers of the
risks/hazards associated with adverse weather and the need to moderate their speeds
accordingly;

2.

Liaison with the national weather services to obtain prior notification of potential adverse weather
so that the measures in the above recommendation can be implemented;

3.

A national public awareness campaign specifically targeting: •

driver behaviour in adverse weather, particularly on the motorway network;

•

vehicle occupant behaviour when involved in a collision on a high-speed road or motorway
(e.g. stay in vehicle);

4.

Expand the weather & road condition categories on the Garda Collision Report Forms to include
‘Hail’ as an option to assist in future collision analysis;

5.

Agree a common approach to weather and road condition categorisation between An Garda
Síochána and maintenance contractors/operatives; and

6.

Provide collision data and analysis to An Garda Síochána to permit identification of locations or
behaviours that may be amendable to targeted enforcement interventions.

7.

Further investigation to assess if rear wheel drive vehicles are more likely to be involved in
collisions, particularly during adverse weather;

ii
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1

Introduction

1.1

Purpose

This report results from an analysis of collisions that have occurred on the M7 Motorway between Junctions
21 and 28 (the Study Area) carried out at the request of the Road Safety Section of Transport Infrastructure
Ireland (TII).
The purpose of this report is to compare the frequency of collision occurrence within the Study Area with other
similar sections of road between January 2014 and December 2017 (the Study Period), to identify patterns or
trends in the historical collisions which have occurred within the Study Area and, where possible, to identify
any common causation factors which may be contributing to the collision occurrence.

1.2

Review Team

The review was undertaken by a five person team consisting of: •

(Team Leader)

•

(Forensic Collision Investigator)

•

(Team Member)

•

(Team Member)

•

(Team Member)

1.3

Study Area

The M7 Motorway is the main route between Dublin and Limerick. It has a speed limit of 120 kph and is
approximately 166km in length, extending between its intersection with the N7 at Junction 9 (Naas North) and
its intersection with the M18 and the M20 at Junction 30 (Limerick).
The Study Area consists of a 75km section of the M7 between Junction 21 (Borris-in-Ossory, Co. Laois) and
Junction 28 (Castletroy, Co. Limerick). This section of the M7 was originally constructed as two separate
schemes, namely the M7 Nenagh to Limerick Motorway (Junctions 24 to 28) which opened to traffic in
September 2010 and the M7 Castletown to Nenagh Road Improvement Scheme (Junctions 21 to 24) which
opened to traffic in December 2010.
The main junctions within the Study Area are: • Junction 21 – Borris-in-Ossory (County Laois)

• Junction 25 – Nenagh Centre (County Tipperary)

• Junction 22 – Roscrea (County Tipperary)

• Junction 26 – Nenagh West (County Tipperary)

• Junction 23 – Moneygall (County Offaly)

• Junction 27 – Birdhill (County Tipperary)

• Junction 24 – Toomevara (County Tipperary)

• Junction 28 – Castletroy (County Limerick)
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FIGURE 1.1 STUDY AREA EXTENTS

2

P18-026-RP-001_5.0

Report on the Analysis of Historical Collisions on the
M7 (Junctions 21 to 28) for the Period 2014 to 2017

In addition to the interventions described above, a national road boundary fence retrofit programme
commenced in 2017 to replace timber or concrete ‘post & rail’ fencing with ‘tensioned wire mesh’ fencing which
is intended to reduce injury severity outcomes for collisions with roadside fencing. The section of the M7
Motorway within the Study Area has been one of the first sections of national road to have this retrofit treatment
applied.

2

Methodology

The methodology for the collision analysis exercise is outlined below and consisted of a structured approach
to understanding the Study Area, identifying any environmental or road layout aspects that may contribute to
collisions, identifying sites where collisions are grouped and providing report findings and recommendations.

STEP ONE

•

Collation and Review of Assessment Data

The study required data from a number of sources including, TII, An Garda Síochana, MMaRC
Contractor, Designers and Online sources.

•

Once the data was collated, a review was conducted to ensure there were no duplications and all
data sources were relevant to the Study Period and Study Area.
STEP TWO

•

Analysis

The collated data was analysed to determine if any collision patterns could be identified based on
the information provided. A number of individual analyses were conducted including: •

Analysis of the individual collisions within the Study Area compared to collisions on the entire
motorway network by time of day, day of week, month of year, season, weather conditions,

road conditions and collision location;
•

Analysis of vehicle speeds;

•

Review of skid resistance (SCRIM) records;

•

Analysis of Front Wheel and Rear Wheel vehicles in collision records; and

•

Analysis of areas within the Study Area where multiple collisions occurred.

STEP THREE

•

Site Visit

From the analyses conducted, the Review Team identified a number of locations that required
further investigation, with a site visit being undertaken to close out any specific queries.
STEP FOUR

•

Conclusions and Recommendations

Key findings from the analyses were collated and summarised and recommendations were
developed.

4
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3

Analysis of Historical Collisions

3.1

General

A common definition is that “a collision is a rare, random, multi-factor event preceded by a situation in which
one or more road users have failed to cope with their environment.” The factors which can contribute to
collision occurrence include human, vehicle, road & environmental factors. Any one factor, or a combination
of factors, can be involved in a collision occurrence.
The analyses undertaken as part of this study have sought to determine if the collision occurrence within the
Study Area demonstrate any non-random trends or patterns which could point to human, vehicle, road or
environmental factors that are contributing to these collisions occurring.
To achieve this, historical collision records for the Study Area and the wider national motorway network have
been compared, to determine if: •

there are a higher number of collisions within the Study Area than would be expected;

•

there are a higher number of Fatal or Serious Injury collisions within the Study Area than would be
expected;

•

there are any patterns or trends in the collision occurrence within the Study Area by time of day, day
of week, month of year, weather conditions, etc.; and

•

there are any patterns or trends in collision occurrence by location (e.g. High Collision Locations).

Arising from the results of these analyses additional factors were also reviewed, as follows: •

analysis of vehicle speeds during adverse weather; and

•

analysis of proportion of front wheel and rear wheel drive vehicles involved in recorded collisions.

FIGURE 3.1 JUNCTION 24 NORTHBOUND APPROACH
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3.2

Available Records/Data

The analysis was undertaken using the following sets of data: 1) Historical Collision Records: a) Reported to/by An Garda Síochána Collision Records for the national motorway network, including
the Study Area; and
b) Motorway Maintenance and Renewals Contract (MMaRC) incident records.
2) As-built drawings of the M7 motorway within the Study Area;
3) TII’s HD15 (High Collision Location) Reports;
4) Previous interventions (changes to road layout) within the Study Area since opening;
5) Skid Resistance (SCRIM) data;
6) Vehicle make and model data including: a) Vehicles involved in collisions; and
b) CSO data on private vehicles licensed for the first time in Ireland between the years of 2014 and
2017.
7) Vehicle speed data within the Study Area; and
8) Weather conditions during the Study Period.

3.3

Collision Data Sources

3.3.1

An Garda Síochána Collision Records

Historical collision records, as reported to/by An Garda Síochána (AGS), for the Study Period were supplied
by TII for the national motorway network. The data supplied did not include any personally identifiable
information and consisted of a summary of location, road condition, environmental conditions and vehicle
manoeuvre data for each collision.
The AGS collision records for incidents within the Study Area were extracted from the overall national
motorway network data for analysis and consisted of records for 203 collisions, a summary of which is given
in Appendix A. Of these, three collisions were Fatal, one collision resulted in a Serious Injury, 21 collisions
resulted in Minor Injuries and 178 resulted in material damage only.
The overall AGS national motorway collision records were used as control data for the statistical analysis of
collision occurrence within the Study Area.

6
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Injury collisions are defined as follows: A “fatal” collision is defined as one where at least one person is killed as a result of the collision

1)

and death occurs within 30 days of the date of the collision from which injuries were sustained.
A “serious injury” is defined as an injury for which the person is detained in hospital as an ‘in-

2)

patient’, or any of the following injuries whether or not detained in hospital: •

fractures;

•

crushings;

•

concussion;

•

severe cuts and lacerations; or

•

internal injuries;

•

severe general shock requiring medical treatment.

A “minor injury” is an injury of a minor character such as a sprain or bruise.

3)

All other collisions are “Material Damage” collisions, where no deaths or injuries occur but damage is caused
to a vehicle and/or property.
Some information for individual collisions reported to/by AGS may be incomplete (e.g. weather conditions, time
of occurrence, etc.). In addition, the AGS collision data does not include ‘hail’ as a weather condition, which is
used in the MMaRC data referred to in Section 3.3.2. Where there was hail at the time of occurrence it is likely
to have been classified as either ‘Wet’ or ‘Snow’ by AGS.

3.3.2

MMaRC Collision Records

The section of the M7 within the Study Area is operated,
from a routine maintenance and incident response
perspective,

by

a

Motorway

Maintenance

and

Renewals Contractor (MMaRC) appointed by TII.
The MMaRC Contractor is required to attend incidents
on the network and provide support and assistance to
AGS and other emergency services.

FIGURE 3.2: EXISTING VARIABLE MESSAGE SIGN ON
NORTHBOUND APPROACH TO JUNCTION 21 BORRISIN-OSSORY

The MMaRC contractor maintains records of incidents, including collisions, occurring on the roads and
junctions within its area of operations. TII provided copies of the MMaRC incident records for the Study Area,
a summary of which is included in Appendix B.

3.3.3

Combined Collision Data

The MMaRC data includes records which correspond to collisions within the AGS records. Both data sets were
cross-referenced to identify duplicate entries. The remaining MMaRC records, which do not have a
corresponding record within the AGS data, are considered likely to relate to collisions which occurred but which
were not reported to An Garda Síochána. The MMaRC records include 140 records that do not have a
corresponding record within the AGS data, and these were combined with the AGS data to create a combined
collision data set.
P18-026-RP-001_5.0
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A Chi² analysis was undertaken for the various collision parameters, such as environmental and timing factors,
to determine the statistical significance of any emerging trends, and to determine whether the number of
collisions of that type is ‘significantly’ different from the norm, or average.
The analysis indicates that collisions within Study Area are higher than expected during the month of February
and during the hours commencing at 3am and 8pm, and during the period between 7pm to 12am.
Fourteen of the comparison tests yielded results indicating a statistically significant deviation in the pattern of
collision occurrence within the Study Area from that within the Control Data. The results are given in Table 3.3
and indicate that collisions occurring during wet weather is higher in the Study Area than expected from the
Control Data. Conversely collisions during dry weather are lower than expected when compared with the
Control Data. In addition, collisions during wet and frosty/icy road surface conditions are higher than expected.

3.7

Collisions during Adverse Weather Events

The statistical analysis of collisions highlighted that collisions during adverse weather are significantly higher
than expected within the Study Area, and the records for these incidents were reviewed to ascertain if any
pattern could be identified.
While the MMaRC collision records include a weather category of ‘Hail’, this category is not an option for An
Garda Síochána when recording a collision, whose options are either ‘Wet’, ‘Frost/Ice’ or ‘Snow’.
Of the twelve MMaRC records which recorded the weather conditions as ‘Hail’, and which had corresponding
records within the AGS data, the AGS weather categories for these were ‘Wet’ for nine collisions, ‘Frost/Ice’
for two collisions and ‘Snow’ for one collision.
Of the eleven AGS collision records which recorded the weather conditions as ‘Frost/Ice’, and which had
corresponding records within the MMaRC data, the MMaRC weather categories for these were ‘Sleet’ for four
collisions, ‘Wet’ for four collisions, ‘Hail’ for two collisions and ‘Dry’ for one collision.
Of the six AGS collision records which recorded the weather conditions as ‘Snow’, and which had
corresponding records within the MMaRC data, the MMaRC weather categories for these were ‘Wet’ for three
collisions, ‘Sleet’ for two collisions and ‘Hail’ for one collision.
It is noted that following short-duration hail events the road conditions can turn to ‘Wet’ very quickly, thus
complicating the recording of weather and road condition data. Nevertheless, the absence of a common
categorisation for weather conditions means that a rigorous statistical analysis for ‘hail’ events cannot be
undertaken. Even so, a review of the twelve collisions which occurred during ‘Hail’ weather conditions as
categorised by the MMaRC has been undertaken.
It was found that two resulted in fatalities (16.7%), none resulted in Serious Injuries, one resulted in Minor
Injuries (8.3%) and the remaining nine resulted in Material Damage.

P18-026-RP-001_5.0
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The MMaRC records for the national motorway network were examined specifically from the perspective of
‘Hail’ events to ascertain if there were significantly more of these events within the Study Area. Figure 3.3
(supplied by TII) shows graphically the location of recorded incidents on the MMaRC network associated with
‘Hail’ weather conditions for the period November 2013 to March 2018. By inspection it can be seen that most
of the incidents occur along the N/M18 and the M7 within the Study Area.

FIGURE 3.3: ‘HAIL’ EVENTS ON MM ARC CONTRACT AREAS
Within the Study Period the number of Hail, Sleet or Snow events within the MMaRC ‘B’ area for the: -

12

•

M7 was 35,

•

N/M18 was 29, and

•

M6 was 13.
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3.8

Collisions by Location

3.8.1

Collision Groups

The collision data received as part of this analysis included 203 collisions from An Garda Síochána with an
additional 140 collisions identified by the MMaRC contractor.

FIGURE 3.4 COLLISION GROUP LOCATIONS
An analysis was conducted to identify locations where the number and density of collisions was higher than
the surrounding network (collision groups) and a more focussed review of these potential problem sites/areas
was then undertaken where the collision records for each site was reviewed to identify any patterns or trends.
Figure 3.4 shows the collision groups identified as part of this analysis
To identify if there were any design elements or pavement issues that may contribute to, or help explain, any
emerging collision trend/pattern ‘As Built’ drawings for the Study Area and ‘Skid Resistance’ data (in the form
of SCRIM results for the northbound carriageway from 2017 and the southbound carriageway from 2018) were
obtained and inspected (Ref: Appendices G & H). None of the SCRIM Survey results fell below the
investigatory level of 0.35, indicating that the surface skid resistance within the Study Area, in both directions,
is satisfactory.
Two locations were noted where the SCRIM values, whilst above the investigatory level, were nevertheless
below the levels recorded elsewhere within the Study Area. These locations were compared with the collision
locations and were found not to lie within any of the identified collision groups.

P18-026-RP-001_5.0
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A total of 18 potential collision groups were identified. Information regarding the locations and types of
collisions within each group are provided in Appendix E, including: •

A collision map;

•

A geometric/engineering assessment of the motorway alignment;

•

Assessment of the collision type (rear-end-shunt, side-on collision, single vehicle only, etc.);

•

Environmental Factors; and

•

Site Observations.

The collisions shown on the sheets within Appendix E use symbols and colours to differentiate between the
collision record origin (e.g. An Garda Síochana or MMaRC) and the severity of the collision (Minor, Serious
and Fatal).

3.8.2

Secondary Collision Events

The collision data was reviewed to identify collisions which occurred on the same section of road, on the same
date and at approximately the same time. Thirty-four collision records were identified from this review, relating
to twelve separate events. In these twelve instances it appears that one, or more, secondary collisions arose
following a primary collision.
Two of the three fatal collisions recorded within the Study Area are associated with these multiple collision
events. Ten of the twelve events were associated with adverse weather conditions, of which five were recorded
as ‘Hail’ and two as ‘Sleet’ events by the MMaRC.

3.8.3

Site Visit

The Review Team discussed each collision group site during a workshop and it was concluded that a site visit
was required for nine locations to further investigate possible issues identified or queries arising. The site visit
was undertaken on the 14th of June 2018 by two members of the Review Team. Weather conditions during the
site visit were predominantly dry and the road surface was dry. Traffic volumes at the time of the site visit were
low to moderate. The site visit was recorded using a ‘Roadhawk’ windscreen-mounted video camera and
observations from the site visit were then discussed with the other Review Team members at a second
workshop.
Where additional findings/observations were noted during the site visit, these are included in Appendix E. The
primary observation arising from the site visit was that vehicle speeds were high relative to the speed of the
Review Team’s vehicle, which was travelling at a speed consistent with the posted speed limit.
Should these speeds be maintained during times of adverse weather or adverse road surface conditions there
is an increased risk that drivers may find it difficult to control their vehicle, or safely react to unforeseen events
on the motorway.

14
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It is preferable to visit the site during conditions which have been shown to be statistically significant (e.g.
adverse weather), however this is often difficult to arrange. The two members of the Review Team who
undertook the site visit had, however, travelled along the section of the M7 within the Study Area during a
heavy hail event and they had noted that the prevailing vehicle speeds during the hail shower remained high,
and in many cases higher than the Review Team thought was appropriate for the prevailing weather conditions.

3.8.4

Findings

The analysis of the collision locations did not identify any clear patterns or trends in collision occurrence relating
to the road alignment or geometry.
However, the analysis did find that a higher than expected number of collisions occurred either during wet
weather or wet road surface conditions, consistent with the earlier statistical analysis, and there was an
increase in collision occurrence at compact grade separated junctions, though this is not unusual at junctions,
even motorway junctions.

3.9

Collisions by Vehicle Type

Information regarding vehicle types involved in the recorded collisions was obtained and the make and model
of vehicles was used to classify the vehicles as either Front Wheel Drive, Rear Wheel Drive or All Wheel Drive
based on online data for vehicle make and models.
Data from the Central Statistics Office (CSO) database on new private cars licensed for the first time between
2014 and 2017 was used to create a Control Data set for comparison.
The analysis showed that 6.0% of new private cars licensed for the first time between 2014 and 2017 were
Rear Wheel Drive vehicles, compared with 9.3% of vehicles involved in collisions within the Study Area and
during the Study Period for which vehicle make/model data was available.
This indicates that Rear Wheel Drive vehicles may be over-represented in the collisions within the Study Area.
To better understand whether rear wheel drive vehicles are more likely to be involved in a collision, the records
for single vehicle only collisions were reviewed. A total of 144 single vehicle only collisions were recorded, of
which 12.6% involved Rear Wheel Drive vehicles. This again indicates that Rear Wheel Drive vehicles may,
indeed, be over-represented in collisions within the Study Area.
This comparison, however, does not take account of exposure data (e.g. whether rear-wheel drive vehicles
travel greater distances per annum on average than front-wheel drive vehicles, and are therefore more likely
to be involved in collisions).
There may also be other factors that contribute to this result which warrant further analysis, in particular if the
over-representation of rear wheel drive vehicles in the collision records, coupled with the higher than expected
number of collisions during wet weather, are in some way related.

P18-026-RP-001_5.0
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4

Conclusions

Following the analysis, the following issues are considered relevant to the historical collision occurrence within
the Study Area and Study Period: •

collision frequency is just below the average on the national motorway network;

•

the number of fatal and serious injury collisions, although higher and lower respectively, does not
deviate from the average on the national motorway network to a statistically significant degree;

•

the number of collisions occurring during wet weather and wet or frosty/icy road conditions (including
‘hail’) are higher than expected when compared with collisions on the national motorway network;

•

the number of collisions occurring during ‘hail’ events are higher within the Study Area when compared
with the average on the MMaRC network;

•

twelve incidents occurred within the Study Area which involved secondary collisions, two of which
resulted in fatalities and most of which occurred during adverse weather conditions;

•

collisions occurring in February, during the hours commencing 3am, 8pm and during the five-hour
period 7pm to 12am are higher than expected when compared with collisions on the national motorway
network (this possibly relates to weather condition related issues referenced above);

•

no locations were identified where the road layout is considered to contribute to collision occurrence
(Note: some sections of road within the Study Area were modified prior to the study being undertaken
to address safety concerns);

•

rear wheel drive vehicles appear to be over-represented, in particular in single vehicle only collisions;

•

vehicle speeds are high, with a significant proportion of drivers travelling in excess of the speed limit;
and

•

20

vehicle speeds are not being moderated sufficiently, or at all, during adverse weather conditions.
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5

Recommendations

The following are the measures suggested to reduce collision occurrence and/or injury severity outcomes
within the Study Area: 1.

Measures (e.g. variable message signs) within the Study Area to advise drivers of the
risks/hazards associated with adverse weather and the need to moderate their speeds
accordingly;

2.

Liaison with the national weather services to obtain prior notification of potential adverse weather
so that the measures in the above recommendation can be implemented;

3.

A national public awareness campaign specifically targeting: •

driver behaviour in adverse weather, particularly on the motorway network;

•

vehicle occupant behaviour when involved in a collision on a high-speed road or motorway
(e.g. stay in vehicle);

4.

Expand the weather & road condition categories on the Garda Collision Report Forms to include
‘Hail’ as an option to assist in future collision analysis;

5.

Agree a common approach to weather and road condition categorisation between An Garda
Síochána and maintenance contractors/operatives; and

6.

Provide collision data and analysis to An Garda Síochána to permit identification of locations or
behaviours that may be amendable to targeted enforcement interventions.

7.

Further investigation to assess if rear wheel drive vehicles are more likely to be involved in
collisions, particularly during adverse weather;
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