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AIM: DETERMINE IT THERE IS A STATISTICAL MODELLING TECHNIQUE THAT CAN
PRACTICALLY BE APPLIED IN THE IRISH CONTEXT THAT WILL RESULT IN ROBUST
ESTIMATES OF THE CMFS FOR A RANGE OF (USEFUL) COUNTERMEASURES?

OBJECTIVE: DEVELOP AN ACCIDENT PREDICTIVE MODEL (APM) BASED ON NATIONAL ROAD
PARAMETERS AND DATA.

OBJECTIVE: PRODUCE CRASH MODIFICATION FACTORS (CMFS) TO REFLECT SAFETY
PERFORMANCE OF COUNTERMEASURES IN IRELAND. (CURRENTLY CMFS FROM
INTERNATIONAL EXPERIENCE ARE AVAILABLE VIA PRACTS OR CLEARING HOUSE ONLY)

APMS - STATISTICAL APPROACHES SUCH AS GENERALISED LINEAR MODELLING (GLM). THE
MATHEMATICAL RELATIONSHIP BETWEEN CRASHES AND THE RISK FACTORS (PARAMETERS) ARE
CALCULATED AND ASSESSED FOR SIGNIFICANCE. CONTROLLED FOR EXPOSURE (TRAFFIC).



T11268 Lot 1: Collision Prediction Model for the Irish
National Road Network

Task 2: Data collection and
management

Task 1: Review of current
practices and research needs

Task 3: Development of methodological
approach

Task 4: Models development /
calibration

Task 5: Models validation - case studies

Task 6: Guidance and tools

Figure 1: Project tasks

PROJECT FLOW CHART

Search will identify
c700

List on excel sheet, Review abstract on
screen,

Simple yes no recorded

Short list

Review abstracts more carefully

Final list

Top 15 reviewed in depth

TRL reports

Reviewed in depth

Relevant papers pre
2010

Reviewed in depth

Total reviewed in

depth

Road sections (GIS)

Figure 2: GIS road netw
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Road geometry
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MODELS: MOTORWAY, DUAL CARRIAGEWAY, SINGLE CARRIAGEWAY AND LEGACY

(NEGATIVE BINOMIAL _ ZERO INFLATION - BEST FIT + ALL COLLISION) ONLY LIMIT WAS DATA ON PARAMETERS

1. REDUCING THE NUMBER, OR IMPROVING THE SAFETY OF, MINOR JUNCTIONS AND ACCESS
POINTS REDUCES COLLISION RISK,

2. DUAL CARRIAGEWAYS, INCREASING THE PROPORTION OF MEDIAN BARRIERS DECREASES THE
RISK ON A SEGMENT.

3. PAVEMENT CONDITION IT IS IMPORTANT TO MAINTAIN SKID RESISTANCE (CSC %) ON
SINGLE AND LEGACY ROADS AND TO ENSURE THAT LOCATIONS WHICH REACH THE
INVESTIGATORY LEVEL ARE INVESTIGATED.

4. THE GEOMETRY OF THE ROAD INFLUENCES COLLISION RISK: GRADIENT AND RADIUS WERE
COMMON SIGNIFICANT PREDICTORS OF COLLISION RISK ACROSS ALL MODELS. AS EXPECTED.
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Table 24: Irish CMFs included in the calculator from the Single Carriageway model

Variable CMF Interpretation of CMF Associated countermeasure

in the calculator

Decreasing the absolute

. . Decrease in absolute
o maximum gradient by 1 degree

Gradient maximum gradient b
| = 0.845  decreases the number of [1/2/3/4/5? deerees Y
collisions by 16%. 8
Decreasing the number of
Minor g 0132 minor junctions per km by 1 Decrease number’
junctions = 0.876 decreases the collision number  junctions per kmja

by 12%.

New local roads/entrances — this evidence supports
current Tll Guidance regarding control of access onto

NRN and intensification (i.e. Adding new minor accesses

will increase collisions on NRN SCW)



Decreasing the number of
Commercial ¢70:015 commercial access points by 1
access = (0.985 per km decreases the collision
number by 1%.

Decrease number of
commercial accesses per km

by [1/2/3]

Increasing the proportion of road Resurface a road of which
CSC % e—0:00186  with CSC % above the investigatory

(skid) — 0.998 level by 1% decreases the collision [25/59/75/:_100]% was below
risk by 0.2%. the skid resistance threshold

B2: cu rrent co ndltlon Of Trends in Pavement Surface Safety KPI*
Road Pavements (% Fair or Better) (2028-2022)
Pavement Surface Safety 100% ——— T
Pavement Condition- Well
TIl target 95% performing fair or better for all 92.5% -
subnetworks. . . .
* Subnetworks 0-1 were consistently above target levels over a main t alne d p avemen t S k I d
five-year period from 2017-2021 875% R [ R
. Subnetlworks 3-4 are below target levels but fall close to the . res | S t ance | m p ac t S Sa fe t y
target line
* Subnetworks 2 (urban areas) are lower, but the increased 82.5%
emphasis on pavement upkeep and treatment within urban p er f ormance
areas in the past few years has resulted in a gradual increase in BOME o e T E  T
performance.
FTUEG  -evrereeeeee e e e e

75%

2018 2019 2020 2021 2022
= Subnetworks 0-1 == Subnetworks 2 = Subnetworks 3-4 Target




Technical 1.1.11 Prediction of Road Safety Risks
8:45 AM Thursday 18t April

Presenter: Mr Nathan Harpham (TRL)
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CMF Tool
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Task led by Arup

1. An online survey with Road Safety Engineers to gather opinions
and views on a Transport Infrastructure Ireland (TIl) Collision

Reduction Calculator

2. Workshops held with Local and Regional Engineers to facilitate a
more detailed discussion on what was needed from a tool and

how end users would use it



TIl CMF TOOL

Irish Accident
Prediction =
Model outputs -25%

; 3 For individual
* Median barrier %
e Radius - measures

*  SCRIM coefficient Collision changes . Calculate

* Minor junctions AN Calculat ;

And more... for different alcuiate predicted Calculate
countermeasures - collision changes changes in FYRR

(by road type) by severity collisions at site

: i Using
For groups of Us!n.g data °," J countermeasure
measures collisions at site costs and cost of
W collisions
-25% -16% -8%

Estimate combined l

effect using standard 3

methods from User inputs
literature -38%

2,

CMF
Clearinghouse

i
LSRN

* Hundreds of Collision
Modification Factors
(CMFs) from global
studies.

* Filtered for Irish roads
and 3 star or more.

i
i
i
i
i
i
i
i
i
i
i
i
i
i
i
i
L

Figure 1: Summary of the process flow for the Collision Reduction Calculator




Tl

Bonneagar lompair Eireann

TIl Publications
EEDECDE

What road safety measures can be added to this tool?

You can add collision change percentages for road safety measures not in the tool in this tab. You should do this with caution and musi
this road safety measure in the calculator tab for applicable road types.

How to add road safety measures

Add road safety measures to the table below. Each road safety measure should have a name and a collision change percentage.
A collision change percentage for a reduction in collisions should be entered as a negative number.
All user added countermeaures must be applicable to all collision severities. You can add up to 6 road safety measures in this workboo

When you've entered the road safety measures select 'Refresh All' in the Data tab of the ribbon above.

Layout Formulas Data Review View Autom

Picture ~ |_—'1 [ Queries & Connections
- L

Refresh °
All ~

Queries & Connections

ho hnttam laft Aaf tha windmw) Whan thic Arnan

Thic will riin 2 hackarannd Aananrta add tha raad cafahs maaciira ta the

E; Standards

CMF CALCULATION FOR SAFETY
IMPROVEMENT SCHEMES

 Provides better use of CMFs

* Provides NEW NRN CMF’s

* Automated calculation of safety
measure collision reduction for

RSIS (% change with/without/options)

* Calculation of FYRR (required
for F&O TIlI Standard GE SY
01037)

15



-OWNLOAD FROM TII

() https://www tiipublications.ie/downloads/

Downloads

Documents related to the TIl Publications system

A number of other TIl documents, closely alighed with the TIl Publications system but not a formal part of it, are available for

Appendices Associated with Road Safety Improvement Scheme Approval Procedure to GE-STY-01037

« Appendix-B_Sample-Feasibility-and-Options-Report-for-Road-Safety-Improvement-Scheme.docx
« Appendix-C_Summarv-Close-Out-Sheet-for-Road-Safety-Improvement-Schemes.docx

« Final TRL Collision-Reduction-Calculator.xlsx




T

What is this tool?
Before using the tool, make sure you have the following

This tool was built by TRL for Transport Infrastructure Ireland (TIl) and is used for information:

estimating the impact of different packages of road safety measures on collisions on the * Asite
* Road type of the site

* Number of collisions at the site over the last (at
least) 3 years
Cost of road safety measures of interest
Standard cost of collisions (value of
prevention) by severity

Tll operated national road network.

Who is this tool for?

The tool can be used by any road safety practitioners that want to estimate the collision
changes from implementing road safety measures on the national road network.

What does the tool do?

The tool allows the user to select multiple road safety measures and assess their impact on collisions and the resulting first year rate of return (FYRR).
Road safety measures are filtered according to the road type selected:

Motorway,

Dual carriageway,
Single carriageway,
Legacy road.

Legacy roads are roads that may have evolved from historic routes that are often constrained by physical or
environmental conditions i.e. they may not conform to current design standards.
Once the user has chosen a road safety measure, the tool estimates the resulting change in collisions for the four

Guidance | Calculator | Calculations with CMFs Available Road Safety Measures User Added R ...




1 Scheme Details

Scheme Details Scheme]Hanmel Collision Costs
A TEST Road Satety Improvement Scheme

Erter the recagnised cost (Value of Preve
Road Type [from TIl Network] - Date of Calculation : each collision s=verity
Single Carriageway 29 April 2024

2 Collision stats at
the site/section

.. . - Cost per
Collision Numbers at Site Faral Sopfmme oo SeEDS s Collision Severity Fatal

Eriter t t retent n ealliginn numbers fo No. of Collisions - 4 1 5] 3 Serious
th
Erit are are o recarded callisans No. of Years of the Collision Data - ] ] k] k]

U RIS

Damage only

3 Collision Costs by

Average Annual Collisions Before the Road Safety Measure - N 8 2.0 3.0

Road Safety Measures Costs to Implement Severity
s NGRS AR e e e e ( DoT Trans PO rt
Collision Change X e e Appraisal
Framework 2023

Category Road Safety Measure(s) Serious Serious e i Euro

=ponry 'will filber the availsble rosd cafety meas e

only

4 Select Road
Safety Measures

5 Total cost to
implement or for
each measure

Owerall Collision Change < -

i H!:m Damage Total Cost of
Serious Serious only Road Safety
Iniuze Measure[s] -
Average Annual Collisions Before - B 0.3 2.0 3.0 Has
Damas

Predicted Annual Collisions After - Annual Collision Fatal Ssrimwr | Sarimwr —
Saving by Injury

Predicted Annual Collision Change -

Total Predicted Annual Collision Change in Collisions -

Severity :

Total Annual




Road Type (from TIl Network) :

Legacy

Step 1 : Enter scheme details e
. . Single Carriageway
Step 2: Enter collision data

Dual Carriageway

Motorway

provement site.

Tl

o Scheme Details Scheme Name :

A TEST Road Safety Improvement Scheme

Road Type (from TIl Network) : Date of Calculation :

Single Carriageway + | 29 April 2024

e Collision Numbers at Site Nen Serious

Serious . Damage only
Injury

Enter the most recent known collision numbers for No. of Collisions : 6
the road safety improvement site.
Enter zeros if there are no recorded collisions. No. of Years of the Collision Data : 3 3

9

Average Annual Collisions Before the Road Safety Measure :

Road Safety Measures

Select road safety measures from the dropdown lists.
Selecting a category will filter the available road safety measures.

BRNGRTAVERAGE coLLIsIONS



Road Safety Measures

Select road safety measures from the dropdown lists.
Selecting a category will filter the available road safety measures.

“Irish APM CMF” (NEW) Not in

Road Safety M '
oad Safety Measure(s) Clearing House database

Select safety measure broad category

Access management
Advanced technology and ITS e.g.
Alignment
eyclists “Speed Management”
Delineation

Highway lighting
Interchange design “Pedestrians”
Intersection geometry
Intersection traffic control
Irish APM CMF “On-Street parking”
On-street parking

Pedestrians

Etc. ........

Guidance | Calculator | Calculations with CMFs Available Road Safety Measures User Added R ...




21 sortAtoz

Z] sotztoA
*Not all road safety measures are

Sort by Color
** CMF data is not available for all

Category

Speed management

Intersection geometry

Delineation .
Text Filters
Roadway

Highway lighting Search

Shoulder treatments
~1v] Access management

Roadway

~v| Advanced technology and ITS

Shoulder treatments -[¥] Alignment

Advanced technology and ITS -[¥] Bicydlists

Work zone -|¥| Delineation
Intersection traffic control -¥| Highway lighting
Intersection traffic control ~Iv| Interchange design

Intersection traffic control ~1v] Intersection geometry
Intersection traffic control ~I¥lIntersection traffic control

P

Guidance | Calculator 0K

Cancel

Available Road Safety Measures

1 mean speed

ed/curb left-turn channelization

Ahead" pavement markings

LTL (two-way left turn lanes) on rural two lane roads

ection illumination

iaved or non-existent shoulders to composite shoulders

lic passing lanes on rural two-lane highways

ide paved shoulder width from 4ft to 2ft (outside paved shoulder width = 10ft)
rve warning system

n no lane closure (compared to no work zone)

t turn phasing on one approach from permissive to protected-permissive

t turn phasing on more than one approach from permissive to protected-permissive
t turn phasing from protected to flashing yellow arrow (FYA)

I turn phasing from at least one permissive approach to flashing yellow arrow (FYA)

P

=ty Measures | User AddedR ...




3. What if | want to use a CMF from another database?

Users can add road safety measures within this tool using the 'User Added Road Safety Measures' tab. Measures added will only be

available in your locally saved copy and are not shared.
Road safety measures from the APMs are clearly labelled in the tool with ‘[Irish APM CMF]’. Road safety measures added by the users are labelled
‘[User Added]’ All other road safety measures are from CMF Clearinghouse and are labelled ‘[CH]".
Will this tool have the most recent CMF Clearinghouse data?

This excel workbook tool has a data connection to the Clearinghouse website. To get the most up to date Clearinghouse data you can refresh this data

connection. To do this:

1. Click 'Refresh All' in the ribbon above. layout ~ Formulas ~ Data  Review  View

Queries & Connections

2. This will run a background query to refresh the data (you can see this at the bottom of the screen). When this query has finished running you
will be able to see the most up to date road safety measures in the 'Available Road Safety Measures' and 'Calculator’ tabs.

» | Guidance | Calculations with CMFs | Available Counter Measures | us

¥ @Running background query ... (Click here to cancell [E8 T Accessibility: Investigate

~

Troubleshooting while refreshing
While the refresh is happening you may see a privacy warning. You should click the ignore privacy option and then the Save button.

N T——Y

Guidance | Calfulator | Calculations with CMFs Available Road Safety Measures User Added R ...




OUTLINE

Worked Examples
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Tl

o Scheme Details sehemelbinmeE Collision Costs
A TEST Foad Safety Improvernent Scherne

Enter the recognised cost (Value of Prevention) for
Road Type [From TIl Network] : Date of Calculation :

Single Carriagewan 30 April 2024

each collision severity

. Cost per Collision
o Collision Numbers at Site Fatal Serious Hon Serious Damage only Severity : Fatal

Injury
Enter the most recent known collision numbers for Mo. of Collisions : 2 1 3 g Serious
the road safety improvement site.

. U JEHUUE
Enter zeros if there are no recorded collisions. Mo. of Years of the Collizion Data : 3 3 3 3

Irinirn
Damage only
Average Annual Collisions Before the Road Safety Measure :

Road Safety Measures Costs to Implement

safety measures from the dropdown lists. Enter the total cost to implement zll selected
category will filter the available road safety measures. MEeasures in euros.

Collizsion Change % Ll
Mon Enter the cost to implement each selected
Category Road Safety Measure[s] Serious Serious measure in euros.

Lexinirnn

Irizh APR CRIF - [Irigh APR ChiF 30] Decrease number of minor junctions per kb 2

Safety improvement - Close 2 no. rural priority junctions (low traffic) on 1km section

Collisions- 3 Yrs 2 x Fatal, 1 x Serious Injury, 3 x minor injury & 9 x Material Damage

Prelim cost - €333,000( incl.VAT)




f=] Format ~

Font Alignment Number Styles Cells

[Irish APM CMF 30] Decrease number of minor junctions per km by 2

Road Safety Measures

Select road safety measures from the dropdown lists.
Selecting a category will filter the available road safety measures.

Category Road Safety Measure(s)

Editing

Sensitivity

B R

é |
Create PDF  Create PDF

and Share link Share via Ouf

Add-ins Adobe Acrobat

Collision Cha

Serious

Irish APM CMF [Irish APM CMF 30] Decrease number of minor junctions per km by 2

-23%

Jrish APM CMF 27] Decrease absolute maximum gradient by 4 degree
[Irish APM CMF 28] Decrease absolute maximum gradient by 5 degree
[Irish APM CMF 29] Decrease number of minor junctions per km by 1
[Irish APM CMF 30] Decrease number of minor junctions per km by 2
[Irish APM CMF 31] Decrease number of minor junctions per km by 3
[Irish APM CMF 32] Decrease number of commercial accesses per km by 1
[Irish APM CMF 33] Decrease number of commercial accesses per km by 2

[Irish APM CMF 34] Decrease number of commercial accesses per km by 3




Overall Collizion Change 2% :

Average Annual Collizionz Before :

Predicted Annual Collisions After :

Predicted Annual Collision Change :

Total Predicted Annual Collision Change in Collisions :

£ 333,000

Total Cost of Road
Safety Meazure[s] € 333,000

MNorn
Serious Serious
iy

Damage
only

H0 >0 - Damage
Annual Collision Fatal Serious Serious unlgg

Saving by Severity Injury

0.7 - 1430840 124 687 17.524 11.944

1
L

Total Annual
Collizsion Saving :

FYRR:

£ 464,995

RESULTS

Reduction 1.2 Collisions per year
(compared to Before)
FYRR (First Year Rate of Return)

140%

27
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Road Safety Measures

Select road safety measures from the dropdown lists.
Selecting a category will filter the available road safety measures.

Category Road Safety Measure[s]

On-street parking — [CH 127] Prohibit on-street parking

Intersection traffic

control [CH 33] Install a traffic signal

Results

Average Annual Collisions Before :
Predicted Annual Collisions After :

Predicted Annual Collision Change :

Total Predicted Annual Collision Change in Collisions :

Collision Change >
NO

Serious Serious
[FaTIRTa T

Non
Serious Serious
Iniury

0.2 0.6

0.1

Costs to Implement
Enter the total cost to implement all selected
MBaSUNes in euros.
OR

Enter the cost to implement each selected
measure in euros.

Total Cost of Road
Safety Measure(s]) € 400,000

Non
Annual Collision Fatal Serious Serious

Saving by Severity Injury
1381,258 | 126,079 17.949

Total Annual
Collision Saving :

FYRR: 104%

€ 417,551

Safety improvement — remove or relocate existing perpendicular on-street parking and provide new controlled crossings

Collisions- 5 Yrs 2 x Fatal, 1 x Serious Injury, 3 x minor injury & 9 x Material Damage

Prelim cost - €400,000( incl. VAT)
Annual collision reduction after implementation — 1.3 Collisions

FYRR —104%




SUMMARY

New way to predict collision outcomes

(limitations — parameters limited to existing available data sets in TlI)

New TIl CMF tool

Developed for all Road Safety Practitioners in Ireland — see TII
Downloads

TRA 2024 Conference — Full Paper

Tll contribution to Road Safety — APM applicable in small countries

TRL Publications

See https://www.trl.co.uk/publications/collision-prediction-model-
for-the-irish-national-road-network---phase-2

30
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