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Risk Mapping to guide selective Star Rating
Croatia – D8, Slano - Sustjepan

This case study has been supplied by FPZ. Based on the network-wide assessment using the Crash Risk Mapping
methodology already performed, high risk road sections were identified. The subject of this study is the state road
D8 section: Slano - Sustjepan which was selected based on relatively high risk rates determined by the Crash Risk
Mapping protocol.

Network Wide Road Assessment
Figure 1 shows the road section identified coloured in red on the map
of Croatia. The road section with higher risk rates is presented in Table
1 along with other road and crash characteristics.
The Star Rating protocol was conducted on the identified road section
to assess further the road infrastructure and the level of risk on this
road section. The selected road section has one lane for each direction
of travel. Opposing traffic flows are separated by a centreline. The
lanes are categorised as medium width (98%) and the remaining 2%
has lanes wider than 3.25m. The road section is straight or gently
curving on 28%, has moderate curves 17%, and sharp curves are
present on 31%; very sharp curves are present on the remaining 24%.
A narrow paved shoulder is present on both driver and passenger side
along the entire road section length and there are no shoulder rumble
strips. Overall road condition is good on 74% of the road section and
medium on the remaining 26% with adequate delineation on the
entire length of the road. The road section is adequately lit on 10%
and street lighting is not present on 90% of the road section.

Figure 1. Map of TEN-T in Croatia with the selected road section (State
road D8: Slano – Sustjepan) with high Individual and Community risk rates,
selected for Star Rating

Table 1. State road D8 section: Slano - Sustjepan selected for Star Rating with higher individual and community risk rates
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Detailed Road Assessment
A detailed analysis of the risk assessment conducted on the state
road D8 section: Slano - Sustjepan has been carried out to explain the
reasons for the Star Ratings achieved.
Star Rating results before the countermeasure implementation (Table
2 and Figure 3) indicate that only about 4% of the observed road
section is assessed as 3 stars for vehicle occupants, while no segments
are awarded 4 or 5 stars. 15% of the observed road section achieved 2
stars and 82% achieved 1-star.
The obtained Star Ratings for motorcyclists are less good, where about
90% of the observed road length is awarded 1 star. 2-star ratings are
present on 8% and 1-star are present on 2.32% of the observed road
section.

Figure 2. Crash data for the state road D8 section: Slano - Sustjepan

In the period observed for the Crash Risk Mapping (2015-2019) 31
traffic accidents occurred on the observed road section, of which 28
with serious injuries and 3 with fatal injuries.

For pedestrians and cyclists, about 97% and 94% respectively are
rated as 1 star, 3% of road segments are rated as 2-star for the
pedestrians, while about 6% is 2-star for cyclists.

Table 2. Star Rating results of
the selected section

Figure 3. Star Rating map for vehicle occupants
of the selected section
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The Star Rating risk worm for the observed
state road D8 section: Slano - Sustjepan is
shown in Figure 4. The Star Ratings fluctuate
mostly within 1-star rating. Higher risk levels
on the motorway section are shown as spikes
on the chart. These “spikes” are primarily
caused by the presence of unprotected
hazards on the passenger side of the road
which significantly increase the possibility
of fatal traffic accident occurrence. The
risk score value is greatly increased by
unprotected aggressive vertical faces and
unprotected safety barrier ends present
alongside of the road.

Figure 4. Star Rating Risk Worm for vehicle occupants on the state road D8 section: Slano - Sustjepan

As mentioned, the high levels of risk on the observed road section of
the TEN-T road network in Croatia are primarily a result of intersections,
accesses and the hazards listed in Table 3. Examples of the most
common types of hazards present alongside the road are shown on
Figure 5. They include aggressive vertical faces, unprotected safety
barrier ends, rigid objects and structures alongside of the road, and
trees of a diameter wider than 10cm.

Table 3. Overview of hazardous roadside objects, present along the observed state road D8 section: Slano - Sustjepan
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Figure 5. Most common types of hazardous locations on the state road D8 section: Slano - Sustjepan

Conclusions
The SRIP (Safer Roads Investment Plan (SRIP – Figure 6)) presents
all the economically-justifiable countermeasures which proved able
to provide greater safety capacity and maximize the benefit over the
life of the planned investments. The cost of each countermeasure
is compared to the value of life and serious injuries that could be
prevented, and the Benefit to Cost Ratio (BCR) is calculated for each
countermeasure proposed.
The estimated costs of the implementation of the proposed
countermeasures with the SRIP Plan adds up to 43,105,225 HRK,
which leads to safety benefits of 241,090,095 HRK in crash cost
savings over the life of the plan.

A total of 157 fatal or serious injuries could be prevented over 20
years if the proposed countermeasures are implemented. The total
benefit-cost ratio of the proposed Plan is 6, and the best performing
countermeasure is the installation of roadside barriers on driver side on
12.5km of the road section, which alone could potentially prevent 47
fatal and serious injuries. Figure 6 presents all the countermeasures
proposed by the SRIP Plan. The results, showing an increase in Star
Ratings, are shown below.

Figure 6. SRIP Plan for the
state road D8 section: Slano Sustjepan
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Table 4. Star Rating results
of the state road D8
section: Slano - Sustjepan
after the countermeasure
implementation

Table 4 contains raw Star Rating results for the observed road sections,
produced after the countermeasures implementation, whilst the Star
Rating map is shown in Figure 7.
From the data contained in Table 4 it is evident that after the
countermeasure implementation a substantial increase in the overall
star rating scoring of the selected road section. In the vehicle occupant
road user category, about 9% would be awarded 5 stars and 15%
would be awarded 4 stars. 17% would be awarded 3 stars, which
is an increase of about 37 percentage points in three-or-more-star
road sections for vehicle occupants. About 45% of the road section
would be awarded 2 stars and 14% of the road section would be
awarded 1 star in the vehicle occupants road user category after the
countermeasure implementation.

For motorcyclists, the Star Rating results after the countermeasure
implementation show improvements as well with about 28% of the
observed road section awarded 3 stars. 31% of the observed road
section would be awarded 2 stars and 41% of the road section would
be awarded 1 star.
In the vulnerable road users’ group – pedestrians and cyclists – about
96% and 93% respectively would be rated as 1 star. About 4% of road
segments would be rated as 2 star for pedestrians while 7% of road
segments would be rated as 2 star category for cyclists.
The Star Rating risk worm data (Figure 8) also shows the improvements
on the inspected state road D8 section: Slano - Sustjepan with fewer
“spikes” in the 1-star category.

Figure 7. Star Rating maps for vehicle occupants on the state road D8
section: Slano - Sustjepan after the countermeasure implementation
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Figure 8. Star Rating Risk Worm for vehicle occupants on the state road D8 section: Slano - Sustjepan after the countermeasure implementation

