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KNOWLEDGE GAP

A I M :  D E T E R M I N E  I T  T H E R E  I S  A  S TAT I S T I C A L  M O D E L L I N G  T E C H N I Q U E  T H AT  C A N  

P R A C T I C A L LY  B E  A P P L I E D  I N  T H E  I R I S H  C O N T E X T  T H AT  W I L L  R E S U LT  I N  R O B U S T  

E S T I M AT E S  O F  T H E  C M F S  F O R  A  R A N G E  O F  ( U S E F U L )  C O U N T E R M E A S U R E S ?

O B J E C T I V E :  D E V E L O P  A N  A C C I D E N T  P R E D I C T I V E  M O D E L  ( A P M )  B A S E D  O N  N AT I O N A L  R O A D  

PA R A M E T E R S  A N D  D ATA .  

O B J E C T I V E :  P R O D U C E  C R A S H  M O D I F I C AT I O N  FA C T O R S  ( C M F S )  T O  R E F L E C T  S A F E T Y  

P E R F O R M A N C E  O F  C O U N T E R M E A S U R E S  I N  I R E L A N D .   ( C U R R E N T LY  C M F S  F R O M  

I N T E R N AT I O N A L  E X P E R I E N C E  A R E  A V A I L A B L E  V I A  P R A C T S  O R  C L E A R I N G  H O U S E  O N LY )

A P M S  -  S TAT I S T I C A L  A P P R O A C H E S  S U C H  A S  G E N E R A L I S E D  L I N E A R  M O D E L L I N G  ( G L M ) .  T H E  

M AT H E M AT I C A L  R E L AT I O N S H I P  B E T W E E N  C R A S H E S  A N D  T H E  R I S K  F A C T O R S  ( P A R A M E T E R S )  A R E  

C A L C U L AT E D  A N D  A S S E S S E D  F O R  S I G N I F I C A N C E .   C O N T R O L L E D  F O R  E X P O S U R E  ( T R A F F I C ) .
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THE MODEL RESULTS

R E P O R T S
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P H A S E  2
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KEY FINDINGS

M O D E L S :  M O T O R WAY,  D U A L  C A R R I A G E WAY,  S I N G L E  C A R R I A G E WAY  A N D  L E G A C Y  

( N E G A T I V E  B I N O M I A L  _  Z E R O  I N F L A T I O N  -  B E S T  F I T  +  A L L  C O L L I S I O N )  O N L Y  L I M I T  W A S  D A T A  O N  P A R A M E T E R S

1 .  R E D U C I N G  T H E  N U M B E R ,  O R  I M P R O V I N G  T H E  S A F E T Y  O F,  M I N O R  J U N C T I O N S  A N D  A C C E S S  

P O I N T S  R E D U C E S  C O L L I S I O N  R I S K .  

2 .  D U A L  C A R R I A G E W AY S ,  I N C R E A S I N G  T H E  P R O P O R T I O N  O F  M E D I A N  B A R R I E R S  D E C R E A S E S  T H E  

R I S K  O N  A  S E G M E N T.  

3 .  PA V E M E N T  C O N D I T I O N  I T  I S  I M P O R TA N T  T O  M A I N TA I N  S K I D  R E S I S TA N C E  ( C S C  % )  O N  

S I N G L E  A N D  L E G A C Y  R O A D S  A N D  T O  E N S U R E  T H AT  L O C AT I O N S  W H I C H  R E A C H  T H E  

I N V E S T I G AT O R Y  L E V E L  A R E  I N V E S T I G AT E D .

4 .  T H E  G E O M E T R Y  O F  T H E  R O A D  I N F L U E N C E S  C O L L I S I O N  R I S K :  G R A D I E N T  A N D  R A D I U S  W E R E  

C O M M O N  S I G N I F I C A N T  P R E D I C T O R S  O F  C O L L I S I O N  R I S K  A C R O S S  A L L  M O D E L S .  A S  E X P E C T E D .  8
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N e w  l o c a l  r o a d s / e n t r a n c e s  –  t h i s  e v i d e n c e  s u p p o r t s  

c u r r e n t  T I I  G u i d a n c e  r e g a r d i n g  c o n t r o l  o f  a c c e s s  o n t o  

N R N  a n d  i n t e n s i f i c a t i o n  ( i . e .  A d d i n g  n e w  m i n o r  a c c e s s e s  

w i l l  i n c r e a s e  c o l l i s i o n s  o n  N R N  S C W )   
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P a v e m e n t  C o n d i t i o n -  W e l l  

m a i n t a i n e d  p a v e m e n t  S k i d  

r e s i s t a n c e  i m p a c t s  s a f e t y  

p e r f o r m a n c e  

Increasing the proportion of road 
with CSC % above the investigatory 
level by 1% decreases the collision 
risk by 0.2%.



T R A  P A P E R

Technical 1.1.11 Prediction of Road Safety Risks

8:45 AM Thursday 18th April

Presenter:  Mr Nathan Harpham (TRL)
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T O O L  D E V E L O P M E N T

Task led by Arup 

1. An online survey with Road Safety Engineers to gather opinions 

and views on a Transport Infrastructure Ireland (TII) 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



T I I  C M F  T O O L



CMF CALCULATION FOR SAFETY 
IMPROVEMENT SCHEMES

• P r o v i d e s  b e t t e r  u s e  o f  C M F s

• P r o v i d e s  N E W  N R N  C M F ’ s

• A u t o m a t e d  c a l c u l a t i o n  o f  s a f e t y  

m e a s u r e  c o l l i s i o n  r e d u c t i o n  f o r  

R S I S  ( %  c h a n g e  w i t h / w i t h o u t / o p t i o n s )

• C a l c u l a t i o n  o f  F Y R R  ( r e q u i r e d  

f o r  F & O  T I I  S t a n d a r d  G E  S Y  

0 1 0 3 7 )
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D O W N L O A D  F R O M  T I I



1. Scheme Details, 2. Calculator, 3. Calculations with CMFs, 4. Available Road Safety Measures, and 5. User Added CMFs
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1 Scheme Details

2 Collision stats at 
the site/section

3 Collision Costs by 
Severity 
(DoT Transport 
Appraisal 
Framework 2023– 
Module 8 )

4 Select Road 
Safety Measures

5 Total cost to 
implement or for 
each measure

6 Results 
       % change
       FYRR



A N N U A L  A V E R A G E  C O L L I S I O N S

Step 1 : Enter scheme details
Step 2:  Enter collision data



“Irish APM CMF” (NEW) Not in 
Clearing House database

Select safety measure broad category 
e.g.

“Speed Management”

“Pedestrians”

“On-Street parking”

Etc.  ……..



1. Scheme Details, 2. Calculator, 3. Calculations with CMFs, 4. Available Road Safety Measures, and 5. User Added CMFs



A D D  A  C M F  ?
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S a f e t y  i m p r o v e m e n t  -  C l o s e  2  n o .  r u r a l  p r i o r i t y  j u n c t i o n s  ( l o w  t r a f f i c )  o n  1 k m  s e c t i o n

C o l l i s i o n s -  3  Y r s  2  x  F a t a l ,  1  x  S e r i o u s  I n j u r y,  3  x  m i n o r  i n j u r y  &  9  x  M a t e r i a l  D a m a g e  

P r e l i m  c o s t  -  € 3 3 3 , 0 0 0 (  i n c l .V AT )
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R e d u c t i o n  1 . 2  C o l l i s i o n s  p e r  y e a r  

( c o m p a r e d  t o  B e f o r e )  

F Y R R  ( F i r s t  Ye a r  R a t e  o f  R e t u r n )   

1 4 0 %

RESULTS
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• 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%  
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SUMMARY

N e w  w a y  t o  p r e d i c t  c o l l i s i o n  o u t c o m e s  

(limitations – parameters limited to existing available data sets in TII)

N e w  T I I  C M F  t o o l

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

T R A  2 0 2 4  C o n f e r e n c e  –  F u l l  P a p e r

TII contribution to Road Safety – APM applicable in small countries

T R L  P u b l i c a t i o n s

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


THANK YOU

D r  S u z a n n e  M e a d e + 3 5 3  8 5 8 7 2 1 4 5 2 S u z a n n e . m e a d e @ t i i . i e

T I I  R o a d  S a f e t y  S e c t i o n
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