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reduce death and serious injury on European roads rapidly through a programme of systematic
testing of risk that identifies major safety shortcomings which can be addressed by practical
road improvement measures;



ensure assessment of risk lies at the heart of strategic decisions on route improvements, crash
protection and standards of route management; and



to forge partnerships between those responsible for a safe roads system – motoring
organisations, vehicle manufacturers and road authorities.

EuroRAP aims to provide independent, consistent safety ratings of roads across borders. Tens of
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Executive summary
EuroRAP AISBL used the protocols devised by the International Road Assessment programme to select
a section of approximately 40km of the M12 in Ukraine as a priority for rehabilitation on the basis of
likely fatal and serious casualty reduction and the Benefit:Cost Ratio that could be achieved. It was
estimated that more than 500 fatal and serious casualties could be reduced over a 20 year period and
that the Benefit:Cost Ratio would be more than 5.
Design plans for this road section were presented to EuroRAP and to its consultant TRL. They found
that generally there was a good development of the safety principles discussed during the site visit to
the location and that a comprehensive detailed design proposal had been prepared. TRL presented
recommendations for amendment to the designs and, where these were practicable and acceptable to
current practice in Ukraine, these were accepted.
Generally, it is anticipated that there will be an increase in the Star Rating of the safety of this road
section. The report notes several opportunities for enhancements to the design that would result in a
further increase in the safety rating of the road. Because this project did not involve a full upgrading,
some measures (such as provision of median barrier on some dual carriageway sections) will not be
incorporated in final plans. Other measures are not accepted within existing Ukraine design practice.
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1 Background
In 2012 EuroRAP AISBL was commissioned by the World Bank to analyse and report on 1519km of
the M12, M17 and M18 in Ukraine surveyed by AMSS-CMV, the daughter company of the Serbian
motoring organisation.
That work was reported on in August 2013 and is available at http://www.irap.org/en/about-irap3/assessment-reports?download=152:eurorap-ukraine-development-of-a-safer-road-corridorsinvestment-plan1.
The study showed that the roads surveyed were generally single carriageways and in need of
rehabilitation. Typically they do not have the protection or crash-avoiding provision available in many
western European countries – crash protection systems such as barriers, modern well-designed
intersections and the quality of maintenance is often poor (see Figure 1).
Nevertheless, compared with many Low and Middle Income Countries, the running surfaces were
relatively good and on substantial parts of the network there was relatively little margin erosion, the
carriageway formation was well maintained, with much of the shoulder in reasonable condition.
As with any single-carriageway network, the features that lead to death and serious injury in the event
of a crash were, as expected, found to be widely present:


lack of head-on protection



junctions where brutal right-angled side-impacts may occur



hazards such as unprotected trees close to the road

The project produced a Safer Roads Investment Plan of recommendations for these road sections and
identified corridors where there would be the greatest benefit in injury reduction.
As part of this prioritisation, targets such as minimum 3-star ratings for roads mean that the
improvements will include measures known to reduce risk – measures to reduce risk of head-on,
junction and run-off risk and risk as people travel along or across the road.
During the analysis, themes emerged of the need to provide Safe Intersections, Safe Roadsides, Safe
Overtaking and Safe Villages, all with reference to designing to a 3-star safety minimum.

1

Available in Russian at http://www.irap.org/en/about-irap-3/assessment-reports?download=153:eurorap
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Figure 1: Elements of Section 38 requiring rehabilitation

From four priority corridors of almost 700km in length, six sections were subsequently been identified
for early upgrading (table below). These sections totalled 118km in length and showed a range of BCRs
from 4.5-6.9 for a 37m USD investment. The model predicted a saving of around 2500 fatal and serious
casualties over 20 years on these sections, more than one fatal or serious casualty per kilometre per
year.
Section 38 of the M12, 41km including the town of Letychiv and several smaller settlements, was
selected as the first of these to be upgraded, a selection determined by a combination of the potential
for fatal and serious casualty reduction predicted in the RAP online software ViDA, the likely Benefit
Cost Ratio and the budget available for the work. It was estimated that more than 500 fatal and serious
casualties could be reduced over a 20 year period and that the Benefit:Cost Ratio would be more than
5.
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Figure 2: Holoskiv to west of Dyakivtsi – casualty savings per km (20 years)

Figure 3: Letychiv
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Table 1: Priority sections for early upgrading – budget costs and predicted casualty savings
(unrounded data)
Road

EuroRAP
section
numbers

Length (km)

Predicted killed and
seriously injured saved
(20 years)

Predicted
casualties
saved/km
(20 years)

BCR

Budget
USD
Million

32

33.5

735

22

4.5

5.3

M12 Pyrohvitsi

35

2.8

133

48

5.2

4.3

M12 Holoskiv – west

38

40.6

541

13

5.3

17.5

39

8.8

143

16

5.0

0.9

45-46 (dual)

16.6 (33.3)

716

43

5.6

4.1

21 (part)

16.0

250

16

5.4

4.4

--

118.3

2518

21

--

36.5

M12 KlymkivtsiKopystyn

of Dyakivtsi
M12 Dyakivtsi
M12 East of VinnytsiaVoronovytsya
M18 Pereval’neAlushta* (Estimated
values)
Summary
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2 Report of the assessment of the design proposals
This section details the report of the in-county visit to review M12 Section 38 design proposals during
8-11 December 2015. Recommendations are provided by TRL.

2.1.1 Summary
Generally this was a good development of the safety principles discussed in 2104 to prepare a
comprehensive detailed design proposal.
General points made included:


The retention of 2+1 rural layout subject to a 90 km/h general speed limit was not favoured by
the consultants without a median barrier of some form. However it was recognised that this
was a normally adopted Ukraine standard.



Similarly, it is understood that the need to install median barrier or dual carriageways is
determined in Ukraine regulations by the road category and speed limit. It is only when such
roads are reconstructed that the potential to introduce median barrier is considered. This
inconsistency needs to be addressed in the regulations.



The use of priority junctions in this area to change the direction of 2+1 lanes was well
considered. There could be more assessment of equalising the balance of overtaking in 2
lanes sections between junctions and removal of short lengths that do not support overtaking.



The layout of priority junctions with an offset U-turn on two lane divided carriageways is a
concern, particularly where the offset distance is short. Opportunities to increase the weaving
length on these arrangements should be reviewed. This could also be an opportunity to
introduce roundabouts for these types of junctions that would reduce the severity of potential
collisions



There needs to be consistency throughout on the application of signing of speed limits to ensure
that they are easily understood and complied with.



Within 50km/h urban area the need for extensive vehicle and pedestrian barrier should be
reviewed.



The way in which shared cycle and pedestrian routes are signed should be consistent
throughout the scheme.



The use of all rumble strips through villages is to be omitted.
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2.2 Detailed Report
Discussions were held with representatives of Project Implementation Unit of Ukrdorinvest and their
design teams on 9 December 2015 between 10:00 and 16:00.
No visit to site was undertaken on this occasion but reference was made to previous reports and
photographs.
This is a detailed review of drawings supplied in turn from west to east along the road corridor from km
291+ 240 to 332 + 052, approximately 40km.
Confirmation was provided that the project was a road reconstruction/rehabilitation with emphasis as a
safety demonstration project.
Opportunities for major realignment are limited, with the exception of a new 2x2 divided carriageway
bypass of Trebuhivtsy village, where a new section of divided two lane carriageway is proposed.

2.2.1

The drawing shows the initial approach from the 2x2 divided carriageway. This element has been
developed as a conventional dual to single lane narrowing with no deviation for ‘slow’ lane traffic and
consequently the speed reduction and ‘Gateway’ effect originally envisaged was not achieved. During
lengthy discussions on this aspect it was noted that there was not sufficient land available to achieve
this outside of the existing paved road width. It was therefore suggested that the reduction to single
lane operation be started fully within the two lane section to allow a ‘chicane’ effect to be achieved as
illustrated below:

Figure 4: Revised approach to transition (illustrative only)
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Figure 5: Revised route through transition (illustrative only)

This general approach was accepted by PIU, Ukrdorinvest as a credible and achievable improvement
that can be applied at all transitions on the scheme.

2.2.2

The drawing covers the area around the PFS and the introduction of a secondary ‘service road to serve
the residential properties on the north side of the road. This is remote from the through route at this
stage with limited traffic flow and speed. It was agreed that no formal pedestrian or cycle provision
would be made on these residential roads, but it was necessary to ensure that appropriate links were
provided to ensure continuity of the routes along the whole section. No such provision for NMUs is
made west of this initial junction as there is no consequent pedestrian demand. Therefore the need for
a pedestrian crossing across the entrance and exit of PFS on the south side was not considered
necessary. Crossing from the residential area needs to be accommodated and link through to the side
road south of the PFS.
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Possible
pedestrian
crossing.

Figure 6: Part of plan covering service road and PFS.
There was also discussion over the need for merge and diverge lanes in an urban area on minor side
roads and the potential need for a crossing between the residential area and the PFS. This would
depend on the identified demand.
Street lighting has also been introduced from this first junction to emphasise the transition to an urban
situation.
A specific 50km/h speed limit has been introduced prior to this first junction. Ukraine regulation is that
90km/h applies in rural areas and 60 km/h automatically from the village boundary sign, other specific
limits need to be signed and would operate to the junction or hazard. Additional signs for 50 km/h for
XX km had been added throughout the scheme at each end of the villages.

2.2.3

Drawing shows the arrangement for the next junctions into Goloskiv village. These are two side roads
close together with bus stop provision located within the merge lanes and a pedestrian crossing
immediately east of the side road. This results in complex movements taking place in close proximity.
This has already been recognised with the merge lanes for each side being removed and kerb build
outs applied to create separate bus laybys.
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Figure 7: Side road intersection with bus laybys on downstream side of intersection
The pedestrian crossing needs to be realigned with these build outs and their inclusion confirms the
opportunity to reduce the crossing width at the previous junction (If needed) by not requiring the
acceleration and deceleration lanes for a lightly trafficked junction.
The possibility of increasing the offset (stagger) between the two side roads was also raised and it was
suggested that it depended on the volume of traffic likely to make the turning and cross movements as
to whether this would really be a safety issue.
It has also been recognised that the use of rumble strips through village areas can cause complaint and
these have subsequently been removed throughout the scheme.
A footway has also been introduced on the south side of the road from this junction eastwards and is
protected by pedestrian guardrail. Footways are generally 1.5m wide to conform to Ukraine regulations.
This is usually adequate where pedestrian flows are light but can become an issue when guardrail is
introduced which reduces the free width to around 1.2m
The need for pedestrian guardrail in 50 km/h areas was queried as a general principle, as was vehicle
restraint barrier on the approach to the bridge. This is discussed in relation to the next drawing.

2.2.4

EuroRAP Ukraine – Audit Assessment of Design Plans

| 12

The drawing shows the arrangement leading across the Pivdennyi Buh River with a shared footpath
2.25m wide on the southern side of the road narrowed with both pedestrian and vehicle restraint barrier.
Note: no signing of a shared facility is included at this stage yet is included in other consultant’s design
for later stages! This needs to be applied consistently.
The route on the northern side is still contained within the accommodation road and does not join the
main road until immediately before the bridge abutment. Details of the bridge crossing are still being
finalised but it understood that whilst Ukrainian regulations will not permit the narrowing of the roadway
over the bridge, some narrowing may be achieved with road markings.

Figure 8: Drawing extract showing offset of side road crossing and double vehicle/pedestrian
barrier on southern footway approaching bridge from west.
Considering that this length of road with wholly within a 50 km/h there was discussion as to the need
for both pedestrian and vehicle barriers as this restricts the available width of footway to less than 1.5m.
It was pointed out that there was a need to protect vehicles from going down the embankment and
some would be needed for the bridge parapet and that the design was in accordance with Ukrainian
regulations. Also there was very limited pedestrian or bicycle flow in this area.
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Figure 9: Existing western approach to river crossing
As can be seen from the photograph above, no protection is provided at present. It was requested that
the need for this barrier be reconsidered and the minimal amount required by regulation installed.
Conversely the width of the footway should be increased to give a clear width of 1.8m.
Note: the consistency of lighting column location shown in Figure 8 varies from mid footway to well clear
of back of footway. There should be consistency in location which should be at least 0.5m clear of the
back of footway that then allows (should it be necessary) vehicle restraint barrier to be installed in front
of any lighting columns for added protection.

Figure 10: Example of inconsistency of placement of lighting columns

2.2.5
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The drawing shows the layout of the junction south of the river crossing and the well-defined lorry
parking area with a clear access point and landscaped area. The only comment made was on the
clarification of the surfacing (landscaping) but the extent of guardrail that is necessary in this area needs
to be reviewed. Within a 50 km/h urban area extensive lengths at the edge of footway should not be
necessary. It tends to reinforce a high speed road corridor rather than slower urban space?

Figure 11: Extract showing extent of pedestrian guardrail along both side of road.

Figure 12: Relocation of laybys at this location would benefit in being able to site pedestrian
crossing at tangent pint of both junction radii to minimise crossing width
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2.2.6

The drawing shows a long length through the village with no crossing and extensive pedestrian barrier
– despite the footways being separated from the carriageway. The opportunity should be taken to
introduce either mid-block or junction crossing points depending on pedestrian desire lines for crossing
and again barrier should be removed where possible.

Figure 13: Extract showing current ‘vehicle orientated’ environment.
Additional crossings and fewer barriers will reduce speeds. It may also provide opportunities for
controlled and formal accesses to frontage properties.

2.2.7

The drawing shows the treatment at the eastern end of the village and transition to the improved 2x2
divided carriageway. It was not clear how the southern footway linked to the footway beyond the village
limits (if one was being provided). This needed to be confirmed and the potential to omit the last road
crossing if not footway extension was in place.
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Footway link?

Figure 14: Extract of last road crossing and uncertainty of footway extension to the east
The main road pedestrian crossing also needs relocating so that it is not on the junction radius but
reflects the desire lines of pedestrian crossing movement.

On reviewing the drawing after the discussion it was noted that this area is covered by two drawings.
The other drawing:

Has a different arrangement for the footways and access points which appears more logical. However
the location of junctions and frontage properties is different between km293+650 and km293+910. It
needs to be confirmed which layout is correct!
Whichever one is correct the transition layout agreed in Figure 4 needs to be adopted and the inclusion
of a 50 km/h limit for the required length is important.
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Figure 15: Comparison of two layouts for same length.
It was also noted that despite new carriageway construction for the divided carriageway, no median
barriers were to be included. This creates an inconsistency in approach for the drivers. It was explained
that the inclusion of median barrier depended on the road classification and whether it was rehabilitation
of a full new construction within Ukrainian regulations. For a category 1b upgrade, there was no
requirement for median barrier. Lighting along this length is provided on the verges rather than the
median – although no lighting is shown on the drawings provided!

2.2.8

The drawing shows a short straight length of 2x2 lane divided road and the only comment was that the
speed limit shown as 90 km/h has already been changed to 70 km/h to cover the approach to the
transition to 2 lanes.

2.2.9
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Both drawings cover the major interchange arrangement for a side road to a 2x2 lane divided
carriageway with the U-turns offset either side of the side road. Combined within this arrangement are
pedestrian crossing and bus laybys. It results in a lot of different activities in a relatively short space
and for the western U-turn in particular there is a very short distance for any traffic emerging from the
side road to cross two lanes of fast moving traffic and the enter the deceleration lane for the U-turn.
This is considered a high risk manoeuvre and is an ideal location for use of roundabouts. However,
this is a standard arrangement for Ukrainian designs and conforms to regulations.

Figure 16: extract of eastern U-turn and bus lay-bys
To minimise this risk it was agreed to increase the offset distance for the western U-turn from the side
road and relocate the bus stop laybys so that pedestrian crossing distances were minimised. This
would be dependent on the stage of the design and the opportunity for any additional land acquisition.
The use of median barrier at this location and the use of appropriate terminals is discussed in relation
to a later section.
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2.2.10

These drawings were all short straight section of the upgrade to 2x2 divided carriageway with no
particular features or comment other than the cross section had no median barrier, but did have 3.75m
shoulders as per the Ukrainian regulations.

2.2.11

EuroRAP Ukraine – Audit Assessment of Design Plans

| 20

The drawing shows the transition back to a single carriageway which was agreed would be done in the
same way as in Figure 7.

Figure 17: proposed transition to single lane to be modified.
However, it is unclear how permanent this arrangement will be as the following drawings cover the new
2x2 divided carriageway bypass of Trebuhivtsy which, being new construction has median lighting
columns and associated barrier. It was not clear how the transition between these two distinct crosssections will be achieved and care in the final design and construction will be needed to ensure that it
is achieved safely.

2.2.12

This drawing shows the detail of the new bypass construction starting from Km 298+282, which overlaps
with the previous section that continues beyond Km 298+500. The new section clearly shows median
columns and barrier with no transition or termination to the previous section that has no barrier. This
transition needs to be detailed carefully and ideally should continue the median barrier throughout this
section. For ease and consistency the lighting should also be consistent in the median as well.
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Figure 18: western end of section showing lighting and barrier in the median with no termination

Similar sections were repeated through to Km 299+400 which generated no further specific comments.

2.2.13

The drawing shows the configuration of the junction at the eastern end of the new construction which
was noted as leading to the tourist attraction in the area and thus likely to be used by other than local
traffic.
Again the offset distance to the western U-turn looked very short and would be re-examined as
discussed at the previous location.
Having considered the full length of this new alignment the transition and termination of barrier end
treatment was discussed. It was accepted that median barriers on new construction would have crash
cushion terminations but single barrier standards still required a ramped end. EuroRAP/TRL agreed to
provide manufacture details for energy absorbing ‘P4’ terminals to Ukrdorinvest and their consultants.
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Figure 19: Image of a ‘P4’ energy absorbing terminal (Hill and Smith)

2.2.14

The drawing shows the transition to single carriageway whilst the drawing below…

2.2.15

…shows the same arrangement – but to a 2+1 lane layout. As either of these situations remain within
the rural environment and are subject the national speed limit of 90 km/h there is no requirement at
these locations to introduce any speed reducing features as described in Fig 1 earlier.
At this stage it was also noted that the remaining 2+1 lane layouts to the east are only separated by
lining. There is no physical barrier as recommended in the previous reports. It is understood that this
layout is common in Ukraine and conforms to regulations.

2.2.16
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This drawing shows a continuation of the 2+1 layout heading eastwards. However there would appear
to be an overlap between the finish of the previous drawing and the start of this one. The drawing have
been prepared by different organisations and there MUST be liaison between the two to ensure that the
continuation on one design cross section is carried onto the remainder of the scheme.
The western end shows two lanes in either direction accommodating a PFS access, whilst the eastern
end of the previous drawing has only one lane westbound.

Figure 20: Western termination of one design with no reference to start of next.
It was also noted that sign to dia. 5.20.3 on the eastbound approach to the junction did not reflect the
two lane layout that was in place, as was shown on the signs to dia. 5.16. This could be confusing,
although these were as prescribed under Ukrainian regulations.

Figure 21: Inconsistency between dia. 5.20.3 and 5.16 to reflect road layout.

2.2.17

The drawing includes the first use of an end of speed limit sign on the westbound exit from the single
lane reduction around the bend.
This was explained as being the result of a lower speed limit being introduced due to the reduced
horizontal alignment. Ukrainian regulation require that speed limit reductions are achieved in 20 km/h
steps (ie 90 – 70 – 60).However, this has occurred at other locations. It was not clear how the transition
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from rural 90km/h directly to village speed limits of 60km/h or even 50km/h, as proposed, was therefore
possible without similar speed steps. The drawing shows the change from rural 90 km/h directly to
village speed limits of 60 km/h or even 50 km/h as proposed was therefore possible without similar
speed steps.
The application of signing, speed limits and road markings needs to be done consistently throughout
the scheme. If it is needed here, then it is needed at other locations and needs to be added accordingly.
Similarly with the speed limit reduction on the approach to the bend. This has not been applied
previously.

Figure 22. Inconsistent signing compared to other locations of speed limit change.
Note: There is good use of the junction and bend to reverse the direction of 2+1 layout.
It was suggested that the single lane eastbound could be extended through the junction

Figure 23. Extension single lane through priority junction to link with next layout.
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2.2.18

The drawing shows the 2 lanes westbound from the previous drawing being reduced to a single lane
around the bend – again with no speed limit being applied! This potential overtaking length is less than
700m long and not considered sufficient for safe overtaking - and the negotiation of the junction.

Figure 24: Extension of single lane to bend.

2.2.19

This drawing continues the 2+1 section eastwards with a further priority junction on the north side which
had similar comments to previous layouts in relation to signing and reducing the through lanes to one
in each direction. It also needs to ensure that the pedestrian crossing was not on the radius between
the junction and bus layby exits. Relocating the bus stop slightly further east may benefit the layout.

EuroRAP Ukraine – Audit Assessment of Design Plans

| 26

Figure 25: Minor adjustment to layout to minimise pedestrian crossing distance

It was also noted that there are a number of small agricultural access along this 2+1 section, which will
be lightly used by large vehicles. These will be permitted to cross the centreline and turn left in and right
out. The current splitter island in the access can make this unnecessarily difficult and could be removed.

Figure 26: Removal of splitter island in minor agricultural accesses – throughout scheme!

2.2.20

The drawing is a continuation of previous layouts and comments, particularly in relation to extending
the single lane section at the eastern end back through the junction.

Figure 27: extension of single lane eastbound through the junction.

There is however, incorrect signing for the diverge at the access to the PFS which indicated 2 ahead
lines whilst in this location there is only one. This needs to be corrected!
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Figure 28: Incorrect signing of diverge

2.2.21

The drawing concludes this 2+1 section and forms the transition to a single lane on the approach to
Letychiv. It forms a natural transition and should achieve good speed reduction. There were no specific
comments on this layout.

2.2.22

This drawing has provided a good and appropriate solution to what could have been a confusing and
busy situation around the Fish Market at the western edge of Letychiv. The drawing includes the start
of a shared footway and cycleway through the urban area that is clearly defined and signed. This needs
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to be consistent with the provision made earlier in the scheme through Goloshkiv, where it is understood
that a shared facility is intended, but the indication is not clear.

2.2.23

and

These drawings continue this shared provision alongside a single lane roadway that is clearly defined
and signed, with a particular style of side road crossing that emphasises the different facility.
The majority of these crossings show no extension of the footway into the side road, therefore specific
termination of the shared route is not necessary. However around km 314+250, there is a prominent
junction where the shared facility is offset into the junction and appears to continue down the side road.
This raises two particular issues:
1) Whether cyclists in particular will deviate from the natural desire line to use the crossing and
2) Whether there needs to be positive signing at this crossing of the termination of the shared
facility along the side road.
This layout needs to be reviewed at this location. The location of signs across this path (i.e. mounting
height and location of poles) also need to be reviewed to ensure that they do not obstruct use by both
cyclists and pedestrians.
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Figure 29. Offset shared crossing away from desire line.

2.2.24

The drawing shows the bridge crossing of the River Vovk where no barriers or narrowing is shown. It
is understood that this is still under design, however reference is made to the comments earlier on the
crossing of the River Pivdennyi Buh (Section 2.2.4) where concerns were expressed over the resultant
width of path if both vehicle and pedestrian barrier are required. This design aspect needs careful
consideration to ensure sufficient width of both cyclists and pedestrians, and that only a single lane is
retained in each direction over the bridge.

Figure 30: Limited detail on River Vovk crossing
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To the west of this bridge was the bus station and open area of the road. This has been well defined
in the design, although some concern was expressed over accommodating the existing verge/footway
parking on the northern side. The theoretical treatment of this was good. The reservation was whether
or not it would work in practice.
Again there is a need to indicate clearly what happens to the shared facility beyond the crossing at the
eastern junction where the facility is again offset from the general desire line along the road. Without
some positive direction (i.e. barrier) it is unlikely that cyclists in particular will make this diversion.

Figure 31: Offset crossings at the eastern junction

2.2.25

The drawing shows the improvement and regularisation of two signal controlled junctions.
Again, clear indication of the termination/start of any shared route needs to be clearly indicated.
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Figure 32: Layout of signalised junction with area of restricted with highlighted.

2.2.26

The drawing shows the layout proposed around the hospital in Letychiv which achieves a good
separation and delineation of parking, pedestrian and cyclist provision.

2.2.27

The drawing continues this treatment beyond the hospital and results in a long stretch of road where
the shared route is separated from the roadway and no indication is given for opportunities to cross.
Some additional provision of pedestrian crossings would be beneficial to both controlling speed and
reducing random crossing movements.
To control what was previously a large area of unrestricted frontage access onto the road, the design
has created a defined one-way access road on the south side. This is of limited width (approx. 2.5m)
and needs to be clearly identified as only being one way, together with clear indications of where the
shared route crosses.
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Figure 33: Layout of access road needs to reinforce one way nature and shared route crossing.

2.2.28

The drawing has signs for a cafeteria and WC heading east, but nothing is indicated on the drawing.
Similarly there are multiple signs for PFS in close proximity to each other. These need to be clear as
to which ones they are indicating to minimise the need for left turns across oncoming traffic.

2.2.29

The drawing continues the scheme to the end of Letychiv and finishes with the road still as a single lane
in each direction. No indication of the 50 km/h speed limit that was indicated at the western end of
Letychiv is included on the drawing. This needs to be applied.
In addition, there is no indication that the footway/cycleway changes to a cycleway at the community
boundary.
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2.2.30

The drawing shows the transition for 2+1 to single lane on the approach to Letychiv from with east. A
similar treatment to that agreed for the transition from dual carriageway needs to be achieved. However
in this instance that may require merging from the slow lane in the first instance?
It indicates a separate facility on the northern side of the road which would be assumed to be a
continuation of the shared pedestrian/bicycle facility as there is no indication of change. No signs are
present at all on this route.
It was suggested that the 70 km/h speed limit sign could be replaced with a rectangular advisory sign.
Whatever is adopted, it needs to be done consistently throughout the route.

2.2.31

The drawings raised no further comments that had not already been discussed, with the exception of
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where the layout of a cafe gave the potential for crossing the median of a 2+1 layout and it was
suggested that additional signs to dia4. 4.1 could be added to reinforce the ahead movement only at
this location.
The remainder of the route had been discussed earlier in the day as it was undertaken by the
consultants who were responsible for the western length of this route and started on the entrance to
Verbka village.

2.2.32

The drawing consistently showed a 2+1 layout through the whole village. It was agreed that this would
be revised to a single lane in each direction. As such, the change in direction of 2+1 shown on the
pervious drawing could usually be incorporated at the village entrance as previously discussed for all
transitions for multiple lane to single lane layouts.
It was also agreed that the boundary sign would be accompanied by a speed limit sign enforcing
50mkm/h for 3 km.
There was also discussion as to how the cycle (and footway) route was linked to the residential
accommodation road on the northern side. It was agreed that there needed to be a positive indication
of this routing otherwise cyclists in particular would not be dissuaded from remaining on the road.
Consistent signing and road markings (crossing) as discussed previously would be beneficial in this
area,
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Figure 34: Lack of detail of link between cycleway and residential access

2.2.33

The drawing continued through the village and included a new signalised junction. The northern
footway is shown from the bus stop leading to the accommodation road junction and then assumed
through a forecourt area before leading to the signal junction. The boundary fence on the north eastern
corner of this junction substantially restricts space and the validity of this routing was discussed at
length.
It was suggested that a more appropriate route may be available to the rear of frontage properties east
of the junction and this would allow the routing to be revised, crossing the junction to the south. Any
route needs to be clearly defined and the crossing at the bus stop need to be adjusted so that it is not
on the layby taper.
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Figure 35: unclear pedestrian route with constraints highlighted

2.2.34

The drawing continued through the village through another priority junction and then a right hand curve,
all on a steady downhill gradient.
The main concerns discussed were around the continuity of any cycle/pedestrian routing as discussed
above and the need for the merge lane in conjunction with the pedestrian crossing on the east of the
junction. The need for this merge lane was a particular concern with the potential acceleration across
the crossing. The opportunity to remove this merge could be investigated. However, if it is to remain
then the crossing should be relocated away from the merge.
The extent of barrier needed within this essentially low speed environment was also questioned. It may
be necessary to leave gaps to accommodate private accesses and potentially should be removed all
together except immediately around the junction to guide people to the crossings.
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Figure 36: Current junction layout with crossing and guardrail

2.2.35

The drawing shows the road further through the village with yet another priority junction with extensive
merge and diverge lanes more representative of a higher speed rural road. The need for this extent of
junction and the associated guardrail really does need to be reassessed. There also appears to be side
road crossings on the northern side with no footway, and the southern crossing does not align correctly
with any footway provision. This needs to be clearly indicated and the continuity of the pedestrian route
retained.
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Figure 37: Overly complex urban junction with inconsistent pedestrian provision

2.2.36

The drawing shows a similar arrangement of a side road junction, but on a straight section with a clearly
defined footway on the southern side that is wider than the provision at the previous junction. Consistent
width of provision needs to be maintained.
Again the need for these merge/diverge lanes in an urban environment is doubted – unless flows are
particularly high.
There is also an offset pedestrian crossing that is included in the exit taper of the next junction
eastwards. This needs to be relocated outside of this area.

It was not clear where the village ended and consequently the location of the required 50 km/h limit and
any additional speed step reduction.
From the previous report on M12 Section 38 provided in 2014 it was stated that:
from km 323+785 (access to Verbka village) to km 325+800 (exit from Verbka village) goes via central
street of Verbka village***. The length of section is 2.015 km.
This needs to identify the 50km/h limit and any associated step reduction from the national limit.
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2.2.37

The drawing shows a similar situation to that of section 2.35 and similar comments apply. This actually
is the last junction in Verbka and its layout needs to be considered in association with the comments
below.

2.2.38

The drawing generated no comments during the discussions. However, as noted above, this on the
approach to Verbka and has a 40 km/h limit around a sharp bend (although shown as a straight road
on the plan). The correct application and transition of speed limits needs to be applied carefully in this
area to maintain awareness and continuity.

It is also now a rural 2+1 layout which on previous such alignments has been reduced t o a single lane
in each direction. This provides an ideal opportunity to reduce the cross section to a single lane in each
direction on the approach to Verbka.
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Figure 38: Slightly confusing alignment does not represent true case

2.2.39

The drawing generated no comment as a straight, rural 2+1 with no junctions or footway provision.

2.2.40

The drawing shows a substantial side road junction with widening for a turn lane bus laybys and footway
links.
The width of footway along the side road needs to be increased to a more practical width. A 70 km/h
speed limit is noted on the western approach but nothing on the eastern approach. These junctions
need to be treated consistently from both directions.
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Figure 39: inadequate footway width across junction (these actually link to a pedestrian
crossing)

2.2.41

The drawing actually shows the road away from the previous junction to the east with a 2+1 lane layout
with the single lane on the approach.

2.2.42

The drawing shows the change of this 2+1 layout to give 2 lanes in the opposite direction. As this is
only around 250 m from the transition noted above, the value of this short length should be reconsidered
in balancing the split of overtaking opportunity in the 2 lane sections of this road, and possibly removed?

2.2.43
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These drawings and those included between these sections generated no additional comments.

2.2.44

The drawing shows a substantial parking area, bus laybys and side road junction on the 2+1 section of
road to the east of Verbka.
The concern here was over the extent and width of pedestrian provision particularly to the west of the
junction and whether, if required, the pedestrian provision around the tourist/lorry park could be made
wider to be a more appropriate width. Currently it is only around 1m. The need for a pedestrian crossing
on the entrance to the lorry park was also queried.
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Figure 40: appropriate width/routing of footway linking western bus stop and side road
The junction also acts as the transition between the 2+1 layout and the two lane dual carriageway to
the east. The opportunity to slow approaching traffic prior to the junction and having a single lane
westbound beyond the junction should be considered.

2.2.45

The drawing includes the merge lane from the previous junction which should be extend to allow
sufficient acceleration onto a 2 lane road.

2.2.46
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The drawing is the final section and shows signing for another lorry park on the dual carriageway. This
is inconsistent as sign 5.16 shows only one ahead lane with the nearside lane turning into the parking
area. In reality both lanes continue ahead as indicated by the road markings. This can lead to driver
indecision and the possibly of late lane changes. That needs to be corrected.

Figure 41: Incorrect signing of turn to lorry park
It was also noted that this length of dual carriageway has again no central median barrier which it is
understood is determined in Ukraine regulation by the road category and speed limit. It is only when
such roads are reconstructed that the potential to introduce median barrier is considered.

This

inconsistency needs to be modified
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3 Improving Star Ratings
Numerous elements of the package of rehabilitation will improve the safety rating on this section of the
M12, notably for pedestrians and cyclists in the settlements along the route. It is likely that the work in
villages to provide for pedestrians and cyclists will generate several good case studies and it would be
important to document and photograph the before and after situations fully.
Several opportunities remain for improving the Star Rating and increasing safety on the route. The
images below include general types of locations where implementation or improvements to provision
would increase the Star Rating. Some are not implemented because they are either not permitted or
not encouraged by existing design practice in Ukraine.
It would be worthwhile reviewing Ukraine design standards and practice and comparing with those
countries leading in road safety.
Opportunities exist too to conduct a Star Rating of the design plans once these are amended and
complete. Similarly, it would be useful to conduct a post-construction assessment of the road in 2018
after the work has been completed.

3.1 Examples

Figure 42: Opportunities for head-on crash reduction exist
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Figure 43: Continued use of ramped-ends would provide a launch risk for vehicles

Figure 44: Opportunities for run-off protection – existing practice is to use clear zones rather
than roadside barriers

EuroRAP Ukraine – Audit Assessment of Design Plans

| 47

Figure 45: Shoulder sealing is not current practice – vehicles leaving carriageway, overcorrecting and involved in head-on crashes may be a problem

Figure 46: Median refuges not accepted in current designs but provide protection for
pedestrians in other countries
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Figure 47: Median refuges also provide narrowing protection for turning movements and slow
traffic

Figure 48: Changes in horizontal alignment slow traffic and can provide precedence for
pedestrians
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4 Conclusions
This review of a design proposal builds on work completed in 2012-2014 in selecting a section of the
M12 where there are likely to be greatest reductions in fatal and serious casualties and best
Benefit:Cost Ratios.
Generally, there have been developments of the safety principles discussed in 2104 to prepare a
comprehensive detailed design proposal.

Detailed comments and recommendations have been

provided on the design proposals.
In many parts of the route, this will result in an improved Star Rating of the safety of the route.
Some opportunities exist for increasing the Star Rating of the safety of the selected road section on
both urban and rural parts of the road.
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