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ABSTRACT
Building new roundabouts in the city centers become more and more common. Our paper is focused on evaluation of 
current state of traffi  c organization at the chosen roundabout based on the transport survey. Th e chosen roundabout 
is located on streets Tajovského, Švernova and Nad plážou in the city of Banská Bystrica, near the department store 
Lidl.  Th e roundabout is a connection point between Podlavice neighborhood, Skubín neighborhood, Fončorda 
neighborhood on south and the city center. For a correct analysis of the traffi  c situation, a comprehensive assessment 
of the roundabout and its link to the surrounding traffi  c junctions is necessary. Once this analysis has been made, it 
is possible to create a transport model and then make various simulations. We are able to assess in appropriate way a 
current traffi  c situation at the roundabout and test a new proposal of roundabout solution, using simulation soft ware.
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1. Introduction 

Th e city of Banská Bystrica was developing as a satellite city 
and with raising distance from city center, settlements as Radvaň, 
Fončorda, Podlavice and Sásová were built, based on this city 
development. Th e road of the fi rst class I/66 passes through the city, 
where exist suffi  cient connections to mentioned neighborhood, 
using local distributor roads. Also bypass R1 passes through the 
city and transit transport is excluded from city center. Th e chosen 
roundabout is located out of city centre.  

Th e main artery of the roundabout is a road II/578 which 
represents an exit of the city and leads to the urban part Podlavice 
and continues to the nearest villages. Th e roundabout also allows 
to the Lidl department store connects to the main communication.

Th is roundabout was chosen because of low permeablity 
during peak hours and its importance for the city. 

Fig. 1 Marking each entrance at the roundabout [own study]

Th e entrance A is located in direction from city centre at 
Tajovského Street and leads right to the city centre. At this 
entrance, there is also an intersection which connects a bypass 
R1 with this communication. Students who move between 
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faculties of University of Matej Bel mostly use a pedestrian 
crossing also situated at this roundabout. 

Th e entrance B is located also at Tajovského Street and leads 
to the Roosvelt’s hospital. At this entrance, there is bus station 
with separate lanes for each direction and the intersection where 
one direction leads to Business Academy and Grammar school 
of Jozef Gregor Tajovský. Th is intersection is mostly overloaded 
during traffi  c peak hours, because of arriving and leaving school 
by students. Th ere is an intersection over the bus stop, which 
divides the entrance to two communications. 

Th e entrance C is located at Štvernova Street and leads to the 
urban part of Fončorda. Th is entrance consists of two driving 
lanes, where one of them is not suffi  ciently use even during 
traffi  c peak hours. 

Th e entrance D is located at Nad Plážou Street and allows access 
to the residential complex called Belveder, as well as Lidl department 
store. It is also the only entrance to Belveder where only one exit 
communication makes connection to the chosen roundabout.

2. Transport survey 

We have performed a profi le transport survey on Tuesday 18th 
of October 2016. A morning temperature of air reached 7°C and in 
the aft ernoon, it was 12 °C. Th e wind reached speed about 13 km/h. 
Transport survey should be taken minimum of 8 hours. Our 
survey, we were performing 10 hours. We divided the transport 
survey into two parts regard to traffi  c variations. Th e fi rst part we were 
performing in time from 6 a.m. to 11 a.m. and the second one from 
1 p.m. to 6 p.m.

Fig. 2 The traffi  c accident at the roundabout [own study]

During a transport survey performing an accident happend 
at the roundabout. Th e driver at exit C suddenly slowed 
down rapidly because of a pedestrian who step in pedestrian 
crossing unawares. A driver in the vehicle behind did not take 
the lead of vehicle suffi  ciently. Th e consequence of this driver 
behaviour was a traffi  c accident, where the police was called 
to this accident and transport at the roundabout was stopped. 
You can see the accident in the Fig. 2.  Unfortunately, it is not 
possible to see mentioned vehicles involved to an accident 
because of bus presence at the roundabout. We have recorded  
fi ve categories of vehicles according to Technical Conditions 
102 – Calculation of road communication capacity [1].

Based on the transport survey of intensity we have 
performed another origin – destination transport survey. Th is 
survey was made on Tuesday 25th of October 2016 during 
traffi  c peak which was set from the previous survey of intensity. 
We used a camera recording with continuouse shooting. Th e 
recording took an hour. A temperature of air reached 11°C and 
the sky was cloudy. Wind reached speed about 8 km/h. First, 
we have made a visual analysis of roundabout and chosen the 
best place for camera recording. Th e chosen place for recording 
is shown in the Fig. 3.

Fig. 3 Location of video - camera over the roundabout [own study]

During the both surveys, large congestions occured on each 
entrance of roundabout. Each of entrances is high loaded  which cause 
that the length of vehicle congestions getting the nearest intersections. 
As an example we mention congestion at the entrace A. 

Fig. 4 Traffi  c congestion at the entrance A [own study]

2.1. Evaluation of transport survey of intensity

Th e evaluation of the fi rst transport survey of intensity we 
made separately for every entrance, than sum achieved values 
and made a fi nal table of roundabout loading. Th e whole intensity 
during the transport survey achieved value of 20 458 vehicles. 

Th e highest intensity of traffi  c during the day, the peak 
hour, is from 3.p.m to 4 p.m. and during this hour 2471 
vehicles passed throughout the roundabout. Th e traffi  c peak 
quarter-hour was from 3 p.m. to 3:15 p.m. During this time, 
638 vehicles passed through the roundabout. Th e entrance A 
is the most loaded. Th e whole intensity of this entrance during 
survey is 7 274 vehicles. Proportion of each types of vehicles 
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occurred in traffi  c fl ow during the peak hour is shown in the 
Fig. 5.

Fig. 5 Proportion of each types of vehicles occurred in traffi  c fl ow 

during the peak hour [own study]

2.2. Evaluation of origin – destination 
transport survey 

Th is evaluation was made using camera record of origin – 
destination transport survey. We were interested in vehicle’s entrance 
as well as the exit to and from the roundabout. Th e evaluation was 
very diffi  cult because of the number of vehicles. Th e results are 
important for transport modelling and making simulations. Table 
1 represents the routing of vehicles. 

Table 1. The roundabout loading during the traffi  c peak hour in real 

vehicles [own study]

Entrance Exit A Exit B Exit C Exit D Sum

A - 398 313 216 927

B 430 - 347 117 894

C 234 256 - 67 557

D 67 34 110 - 211

Sum 731 688 770 400 2 589

When compared traffi  c peak hours in transport survey of 
intensity and origin – destination transport survey, we found out 
that the diff erence of the number of vehicles is 93 vehicles and it 
represents 3,72 %. In the origin – destination transport survey 
we recorded higher intensity of vehicle as in the other survey. We 
decided to use higher value of intensity recorded by camera, for 
traffi  c modelling. 

4. Traffi  c modelling at the 
roundabout

Th e chosen roundabout is located in urban area. We designed 
two transport models using soft ware TSS – Aimsun. Th is soft ware 
allows making microscopic and macroscopic simulations. 
Th e important step was to input the basic map background in 
appropriate scale and the transport network was created. Th e fi rst 
model represents the current state of traffi  c situation. Th e second 
one represents a design of new solution of the roundabout. Every 
simulation takes two hours. Th e simulation of a current state is 
shown in the Fig. 6 [10].

Fig. 6. The simulation of a current state at the chosen roundabout 

[own study] 

In the Fig. 6 you can see congestions at three entrances A, B, C 
of the roundabout. 

In the second proposal, we added two connecting branches 
between entrances A and B and between B and C. We have decided 
to add these mentioned connections where the spatial conditions 
allow. Th e process of simulation with new connecting branches is 
shown in the Fig. 7 [4].

Fig. 7. The proposal of two connecting branches between entrances 

A – B and B – C [own study]

Traffi  c situation at the roundabout gets better due to adding 
two connecting branches. Th ere are shorter congestions at every 
entrance in case of reduced intensity within roundabout [9].

For every scenario, we made 20 simulations and the average 
values were calculated. We used only three categories of vehicles 
for our simulations, individual motor vehicles, trucks and heavy 
trucks. Th e proportion of cyclists and motorcyclists was so low 
we did not consider it in simulations. Important outputs of 
simulations were delay time, travel time, stop time and speed [3].

Fig. 8. Delay time progressing during simulation for each simulated 

scenarios [own study]
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In the Fig. 8, you can see the signifi cant decrease of delay 
time compared to the current state. Th is improvement is caused 
by reducing vehicles’ delays at the entrances A and B using new 
connecting branches.

Fig. 9. Travel time progressing during simulation for each simulated 

scenarios [own study]

Th e next important indicator was travel time. We also recorded 
a signifi cant decrease compared to the current state.

Fig. 10. Stop time progressing during simulation for each simulated 

scenarios [own study]

With the decline of parameters mentioned above as delay time 
and travel time also stop time was reduced. During last stages of 
simulation of new proposal, travel time has increased however; 
in general, travel time achieved lower value in average compared 
to the current state. In Table 2, there is a value comparison of the 
current state and a modifi cation [6].

Table 2. Decreasing of values compare current state to new 

proposal [own study]

Parameter
Current 
status

Proposal Units Decrease [%]

Delay Time 139,36 41,29 sec/km 237,52%
Density 32,67 17,35 veh/km 88,30%

Stop Time 118,9 30,86 sec/km 285,29%
Travel Time 210,66 111,42 sec/km 89,07%

As you can see in the Table 2, the highest decrease we 
recorded in stop time.  Its decrease was 285,29%, and we consider 
it as signifi cant time saving. Th e new roundabout proposal with 
connecting branches has its substantiation. Th ese lower time 
losses cause less fuel consumption and fi nally lower pollutant 
production such as carbon dioxide, carbon monoxide, oxides of 
nitrogen and others. [5,7] Th e Table 3 represents an increase of 
each indicators during simulations and their comparison. 

Table 3. The comparison of indicators of each variant [own study]

Parameter
Current 
status

Proposal Units  Increase [%]

Flow 2253 2501,5 veh/h 11,03%
Speed 27,01 37,18 km/h 37,65%

We recorded an increase of parameters’ values when intensity 
and speed were measured. Th is increase is caused by faster 
crossing the roundabout by vehicles. Vehicles’ speed when crossing 
roundabout raises by 10 km/h. It is a result of better fl uency and 
permeability of each entrance of roundabout [2].

3. Conclusion

Currently, the chosen roundabout is overloaded. Th e proposal 
of new organisation at the roundabout, using added connection 
branches, should ensure lower time losses for an every road user. 
We have observed decline of delay time by 237,52 % and travel 
time by 89,07 %. On the other hand we have observed also an 
increase of speed values by 37,65 %. Th ese facts confi rm that the 
roundabout is more permeable and transport is more fl uent [8].
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