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Problem statement

European Directive 2008/96/CE on 
Road Infrastructures Safety 
Management: RSIA, RSA, RSI, NSR

2019 – amendment: RSIA, RSA, and
▪ Targeted and Periodic Road Safety Inspections

(T-RSI & P-RSI)
▪ Network-wide Road Safety Assessment

(NWRSA)



iRAP as an option

The star rating for cars combines 75 elements 

(more than 25 road related) for a road section 
in rural areas!

Source: https://irap.org/



Identification of Hazard Locations and Ranking of Measures to Improve Safety 
on Local Rural Roads” (IASP procedure)

IASP approach (IT)

ACCESS

21 elements: 18 road safety issues + horizontal alignment + operating speed + AADT
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IRAP EU IASP

75 59 21

Elements to be evaluated



Aim & Method

Application and transferability of the IASP procedure in Hungary

4 sections on 3 two-lane rural roads 
Video-recordings (split-up into 200 m sections)
20 Hungarian experienced road safety inspectors invited

▪ Evaluation matrix
▪ Questionnaire

Risk index vs. crashes



Questionnaire survey



Basic questions

How would you assess the clarity of the method?
65% very/rather easy

How complete do you think the method is in terms of the 
parameters tested?
40% - appropriate

How useful do you think the method is?
85% - very/rather useful



Application of IASP
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Most important results

Few parameters missing (e.g. shoulder quality) or cannot be evaluated (e.g. 
skid resistence)
Maintenance focus?
Quality of videos - on-site inspection is needed
Time of the inspection (day/night, vegetation)



Risk index



Risk index components

RI = exposure factor * accident frequency factor * accident severity factor

1. Exposure factor = L * AADT

2. Accident frequency factor = RSI AF * GD AF

RSI AF is the RSI accident frequency factor, and

GD AF is the geometric design accident frequency factor.

3. Accident severity factor = (V85/Vbase) * RSI AS roadside

V85 = average 85th of speed along segment

Vbase = base operating speed for two local rural highways, and  

RSI ASroadside = roadside accident severity factor of segment



Risk index vs. crashes

Nonparametric 

Correlations RI

Number of 

accidents RIavg

Kendall's tau_b Number of accidents Correlation Coefficient .209 1.000 .240
Sig. (2-tailed) <.001 . <.001

Spearman's rho Number of accidents Correlation Coefficient .262 1.000 .299
Sig. (2-tailed) <.001 . <.001

RIavg: weighted average of RI’s adjacent sections
(weight: 0.5 before and after section, 1 reference section)

Road Length [km] 

(sample 

size)

AADT 

[veh/day]

RI Crash Crash

[crash/km]

RI rate

[crash/106 vkm]

Crash rate 

[crash/(106 vkm)]

1 11.2 (56) 7136 4.45 8 0.18 3.12 0.07
82 18.6 (93) 4149 3.78 59 0.79 4.56 0.52
83 6.2 (31) 10897 11.78 51 2.06 5.58 0.53

Rank Correlation



Risk index vs. crash frequency

Number of Cases in 
each Cluster

RIavg
Cluster Center

Crash Frequency 
[crash/km year]

Cluster 1 116 2.67 0.28

2 29 5.08 1.08

3 21 8.27 2.33

Total 166 3.80 0.67

K-Means Cluster Analysis

ANOVA
Cluster Error

F Sig.
Mean 

Square df
Mean 

Square df
Riavg 307.053 2 .673 163 456.433 <.001
The F test shows that the cluster means are not equal.



In the meantime…

Updating the Hungarian guidelines in progress
NWRSA

reactive (very unsafe, uncertain, no data, safe)
pro-active (very unsafe, unsafe, safe)

200 m urban & 1 km rural sections
100 points minus „penalty points”
(reduction factor) (8~10 criteria)
Penalty points (?) still missing 



Conclusions
• EU Directive requirements (NWRSA and SI)

• SI not able to define a priority ranking and select treatments at network level

• Presented procedure makes it possible to calculate a quantitative Risk Index

• Risk Index ranking showed results consistent with the observed crash frequency

• International transferability of the procedure



Thank you for your attention!

Attila Borsos
borsosa@sze.hu


