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Abstract
Turbo roundabouts operating in Poland from not long time. Turbo roundabouts are one of kind of multilane 
roundabouts. Proper signing and marking multilane roundabouts is lacking in Poland. This signing and marking 
should completely emphasizing circular character of this kind of intersections and also would facilitate in the 
conviction that selected lane is proper and that this selected vehicle trajectory is also appropriate. The current state 
of marking and signing of turbo roundabouts operating abroad and in Poland have been presented in this article.
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1. Introduction
There is a vast group of different types of roundabouts in 

Poland, which noticeably improve conditions of road safety. 
Intersections of roundabout type improve road safety conditions 
through insignificant number of collision points. Furthermore it is 
also important that the speed at the time of passing of this type of 
intersection is considerably low [5], [6], [7], [9], [11]. The speed of 
individual groups of roundabout users differs from each other. Hence 
their participation in the vehicle stream is also important, which was 
discussed in the studies [12], [13]. Although considered as the safest 
single-level solutions in the road infrastructure, roundabouts do not 
eliminate all the traffic accidents entirely. According to the data on 
French roundabouts, the most of the accidents occur as a result of 
not-giving way to the vehicles on the roundabout by the drives on 
the inlets. The percentage of this type of accidents reaches 36.6%. 
Other frequent accidents include a vehicle falling out of the roadway 
(16.3  %), losing control at the inlet to the roundabout (11.4  %), 
rear-end collisions and side impacts at the inlet to the roundabouts 
(7 %), driving into a pedestrian crossing the road in the prohibited 
places (3.5  %), losing control over the vehicle at the outlet from 
the roundabout (2.5 %). With different percentage structure of 
individual accidents, these regularities have been consistent with 

statistical data from Germany, Switzerland, Poland and Norway [8], 
[10]. Genesis of the causes of these accidents is connected with the 
values of traffic intensities, vehicle speeds and specific geometrical 
solutions. Therefore, the data from individual analyses of the status 
of road safety represent a starting point for making the decisions on 
improvement of design solutions and improving the level of road 
safety in different types of roundabouts.

A new type of multi-lane roundabout has been recently used in 
Poland, characterized by the capacity to handle high traffic intensity: 
a turbo roundabout, which, according to the international studies, 
is characterized by a high level of road safety, comparable with 
the level of safety achieved at single-lane roundabouts. The turbo 
roundabouts present in Poland can be divided into two groups. 
The first group is the group of roundabouts which were designed 
in a manner that meets the requirements imposed on this type of 
intersections where elevated lane dividers were used. The other 
group of roundabouts are those where road organization is similar 
to typical turbo roundabouts, but lane dividers are provided only 
by a single continuous lane of P-2 type. As demonstrated in a study 
[8], safety in the latter group of turbo roundabouts is comparable 
with the safety level on the multi-lane roundabouts and lower than 
in typical turbo roundabouts with elevated lane dividers. Road 
signs (both vertical and horizontal) are insufficient in Poland to 
fully reflect the roundabout character of the intersections and let 
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the drivers make fast decisions on choosing an adequate lane at 
the inlet, make them sure about the destination of the selected 
lane and unequivocally show the trajectory of vehicle movement. 
Th is situation concerns two groups of turbo roundabouts that are 
used in Poland. Th e paper presents the method of marking turbo 
roundabouts used abroad and current method of marking turbo 
roundabouts present in Poland.

2. Classifi cations of roundabouts 
in Poland

Th e guidelines on designing road intersections [17] defi ne 
roundabouts as an intersection with a central island and one-way 
road around the island where vehicles are obliged to go around the 
central island in a counter-clockwise direction. Depending on the 
location (build-up area or outside build up-area) and the roundabout 
size (diameter of the central island and outer diameter), the four types 
of roundabouts are used: mini, small, medium and large roundabouts.

Regarding traffi  c organization, the following roundabouts can 
be distinguished:

• single-lane: with one traffi  c lane at each inlet and one lane on 
the circular roadway,

• semi-double-lane: with at least one inlet with two lanes and 
with the width of the roadway which allows for parallel passage 
of two vehicles (without lanes marked on the circular roadway),

• double-lane: with two lanes at each of the inlets and two lanes 
on the roadway (with the lanes marked with the horizontal 
signs on the roadway),

• with a lane (lanes) for relation to the right outside the 
roundabout: these can be single- or double-lane,

• spiral: with single-lane or double-lane inlets and diff erent 
number of lanes on the roundabout (one or two),

• turbo: with two-lane inlets (unnecessarily all of them), at 
least one two-lane outlet and with diff erent number of lanes 
at the roadway (one, two or three). Th e traffi  c streams from 
the internal and external lanes do not intersect. Depending 
on the number of lanes at the inlets and outlets, it is possible 
to confi gure the roundabout so that returning on one of the 
directions is impossible.

Initially, turbo roundabouts were planned in the non-build-
up areas, where second class roads intersected high-class technical 
roads. Later, various types of turbo roundabouts were built, with 
diff erent number of lanes and diff erent number of inlets, adjusted 
geometrically to specifi c intersections of the streams with diff erent 
values of road intensities. Th e most frequent geometrical forms 
of turbo intersections include basic turbo roundabout, egg turbo 
roundabout, knee turbo roundabout, spiral turbo roundabout, rotor 
turbo roundabout, stretched-knee turbo roundabout, star turbo 
roundabout, turbo roundabout with traffi  c lights. Figures 1 and 2 
present example turbo roundabouts from the group of three-lane 
roundabouts with three or four inlets.

Fig. 1. Star turbo roundabout [own based on 3]

Despite diff erences in traffi  c organization, all turbo roundabouts 
are designed according to the same principles. Geometrical elements 
of turbo roundabouts constitute two or more concentric circles 
shift ed along the roundabout’s axis by a lane width. Th is shift  along 
the roundabout’s axis causes that the vehicle that drives into the 
internal lane is automatically located at the outermost traffi  c lane.

Fig. 2. Rotor turbo roundabout [own based on 3]

3. Turbo roundabouts signing 
and marking in another 
countries

Because of the impossibility of changing lanes on the roadway, 
choosing the lane at the inlet determines how the vehicle moves on 
the roundabout. Th erefore, the necessary element that characterizes 
turbo roundabout are vertical and horizontal traffi  c signs which 
should inform the driver early enough about which lane to take 
when they approach the roundabout in order to continue driving 
towards the selected destination. Apart from the traffi  c signs 
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typical of roundabouts, the roundabouts (not only turbo type) 
designed abroad have been marked with vertical and horizontal 
signs that provide information about the number of lanes at the 
inlet and acceptable relations from a particular lane (Fig. 3a ÷ 
3d, Fig. 4). There is a variety of forms of marking. Sometimes the 
presence of the central island is emphasized or symbols of the 
central island is added at one (Fig. 3b, 3c) or both (Fig. 3d) arrows. 
Sometimes the labels “Left lane” or “Right lane” are used under the 
arrows (Fig. 3d).

a) b)

c) d)

Fig. 3. Signing for multilane roundabouts used in different 
countries [4], [16]

a)

b)

Fig. 4. Examples of markings at turbo roundabouts used abroad.  	
a) [15], b) [2]

The tables before road signs placed at the inlets to multi-lane 
roundabouts that warn drivers about the type of intersections 
differ in their forms from those used in Poland. Depending on the 
type of roundabout, several versions can be used (Fig. 5a ÷ 5c). 

However, each version emphasizes not only the circular character 
of the intersection but also the number and destination of each 
traffic lane.

a) b)

c)

Fig. 5. Examples of tables before road signs used abroad at 
multilane roundabouts [4]

In order to use turbo roundabouts properly, the lanes on the 
roadway and inlets are divided from each other by means of not 
only horizontal signs but also by means of convex elements on 
the road, termed lane dividers, which effectively prevent from 
changing lanes in the forbidden places (Fig. 6). The use of elevated 
permanent lane dividers improves road safety. The drivers are 
informed about the lane dividers present on the roundabouts by 
means of special warning signs.

a) b)

c) d)

e) f )

Fig. 6. Lane dividers used at turbo roundabouts. a) [3], b) [2], c), d), 
e), f) [1]
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4. Signing and marking of turbo 
roundabouts in Poland

Turbo roundabouts built in Poland are marked with conventional 
vertical and horizontal signs. In the case of vertical signs, they include: 
circular traffic sign (C-12), give way sign (A-7), pre-road-sign tables, 
signs that inform about pedestrian crossings (if present) and signposts 
on the splitter islands. Furthermore, some inlets of turbo roundabouts 
have tables with the directions on lanes (F-10). Some roundabouts do 
not have vertical signs that indicate the direction of driving, which are 
placed on posts or frames over the lanes.

An important element which forms the character of turbo 
roundabouts is proper horizontal signs. Horizontal signs in Poland 
do not provide information about the circular character of traffic 
in the intersection. The horizontal signs for turbo roundabouts 
have not been defined in the relevant ordinances so far [18]. Apart 
from separating and edge lines, other horizontal road signs used 
in Polish turbo roundabouts are directional arrows from P-8 
group. The horizontal signs from P-8 group are used in order to 
indicate that driving is only allowed along the directions shown 
by the arrow. However, these signs do not have a circular form in 
Poland to emphasize the circular character of the intersection, as it 
is the case in a number of countries abroad (see Fig. 7).

As mentioned before, part of turbo roundabouts use lane dividers 
made of plastic (which is sometimes covered with chemically-hardened 
masses, which often leads to enhanced durability of the colour despite 
being frequently driven onto by cars), curbs or setts which divide traffic 
streams on individual lanes and effectively prevent from changing lanes 
in prohibited places. During initial period of using turbo roundabouts 
in Poland, lane dividers were not entirely accepted by Polish society. 
In the majority of turbo roundabouts in Poland lane dividers are 
reduced to a single continuous lane of P-2 type.

P-8a P-8b P-8c P-8d P-8e P-8f

P-8g P-8h P-8i

Fig. 7. The typical directional arrows used at turbo roundabouts in 
Poland [14]

5. Conclusions
The intersections of turbo roundabouts have not been described 

in a separate chapter in the Polish Traffic Code. Moreover, they do 
not have any detailed definition. When passing this type of the 
intersections, drivers should remember about several principles 
of taking an appropriate lane before they enter the roundabout. 

Through vertical and horizontal signs, vehicles on the turbo 
roundabouts are naturally guided towards appropriate outlets, 
which reduces the risk of collisions. The A-7 road sign is present 
only before the inlet to the roundabout and no points of collision 
with other vehicles are present neither at any location on the 
roadway nor at the outlet. Contrary to the regular roundabout, 
there is no possibility of changing lanes from external to the 
internal and the other way.

With the number of turbo roundabouts that is growing year by 
year in Poland, the problem of clear and uniform principles 
of marking these intersections arises, which is justified by the 
safety of the users of these objects of road infrastructure. Such 
roundabouts have been so far build in Prądy k/Opola, Płock, 
Bielsko-Biała, Puławy, Zabrze, Dziwnówek, Oława, Stalowa Wola, 
Szczecin, Gdańsk, Bytom, Chorzów, Sosnowiec, Radom, Chrzanów, 
Żory, Jaworzno and Chełm and other construction works are being 
planned. Marking of these relatively new roundabouts in Poland 
often differ from typical marking of turbo roundabouts used abroad. 
The difference results from the lack of proper guidelines for the road 
signs contained in national regulations.
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