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Fig. 1. Queue formation in a roundabout [3]
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2.1 Input Data for Building the Simulation
Model – An Analysis of the Actual Situation of
the Traffic Flow Performed by Counting
Pedestrians and Vehicles
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2.3 Simulation Model of the Roundabout
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Fig. 4. Micro-simulation model of the roundabout [13]
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• The gap acceptance model
The gap acceptance model of the

roundabout has been modelled using the »Block
claim and Block release functions« and the »Order
list«. The »Block claim function« for the arrival of

PCU
4
 on the considered pedestrian crossing verifies

whether there is already a pedestrian on the
pedestrian crossing or not. If there is a pedestrian
on the pedestrian crossing (the function »B_block_1
current claims <> 0«), the PCU

4
 immediately stops

and waits until the pedestrian leaves the pedestrian
crossing. During the waiting period, the PCU

4
 is

inscribed into the order list wait for path (»wait to
be ordered on Ol_waitForPath_1«). When the
pedestrian flow is extremely heavy, waiting queues
of PCU

4
 occur. The moment the pedestrian crossing

is free the »B_block_1 current claims = 0«, PCU
4

continues with driving in the first-in-first-out
(FIFO) consequence according to their waiting
queue. The driving of PCU

4
 takes place until the

next pedestrian appears on the pedestrian crossing,
which again stops the driving of PCU

4
. In the case

of roundabout circulating flow PCU
3
 and the main

traffic flow PCU
4
, the same approach with the

»Block claim and Block release functions« and the

Fig. 5. Algorithm of the course of operating the simulation model of the roundabout
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»Order list« has been used. For every passing of
PCU

4
 and pedestrians the program registers the

basic information variables »V_waiting_time« for
PCU

4
, »V_no._of_ PCU

4
« and »V_no._of_

pedestrians« as follows: the number of passing
PCU

4
 and the number of pedestrian crossings in

the roundabout, the period an individual PCU
4
 has

been in the observed arm of the roundabout (the
waiting time period) and the number of successfully
passed PCU

4
 and pedestrians in the defined time.
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2.4 Analysis of Results

The results of the performed analysis for
determining the mean waiting time and the capacity
of the PCU

4
 main traffic flow depending on the

pedestrian flows give basic conclusions, presented
in Tables 3, 4 and 5.

With regard to the performed counting of
the traffic flow of motorised vehicles and
pedestrian flow (Table 2) it can be stated that the
frequency of pedestrians (λ

1
) presents the biggest

influence on the capacity of the PCU
4
 main traffic

flow (Fig. 4). Assuming that the pedestrian

frequency will only get bigger in the future
(closure of the “Old bridge”, increase in the public
transportation), it is necessary to find out what
level of increase in the number of pedestrians in
both directions with regard to the main traffic flow
of PCU

4
 would still be admissible. When

analysing the capacity of the treated arm of the
roundabout, we deal with a number of independent
variables, i.e. different frequencies of the
motorised vehicle traffic flow (λ

!
 
 λ

4
, λ

5
) and

pedestrian flow (λ
1
, λ

2
). To determine the

influence of a variable on the system’s response
(waiting time and roundabout capacity) it is
therefore necessary to fix individual variables and
change the value of only one variable or both
variables at the same time. Since we are mainly
interested in the influence of pedestrians on the
capacity of the roundabout arm, the frequency of
pedestrians 1 (λ

1
) and the frequency of pedestrians

(λ
2
) in the roundabout arm present the main

variables. Due to a different frequency of
pedestrians in both directions (λ

1
 = 0,1037 ped./sec.

and λ
2
 = 0,02352 ped./sec.) the influences on the

waiting time and capacity of the roundabout for
PCU

4 
have been analysed in the following way:

a) beside the fixed variables (λ
3
, λ

4
, λ

5
) the

frequency of pedestrians 2 (λ
2
) has been fixed.

In the analysis, values λ
1
 have been changed or

increased to the level that the mean waiting time
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and capacity of the main traffic flow of PCU
4

are still admissible (Table 3);
b) beside the fixed variables (λ

3
, λ

4
, λ

5
) the

frequency of pedestrians 1 (λ
1
) has been fixed.

In the analysis, values λ
2
 have been changed or

increased to the same level as the frequency of
pedestrians 1 (Table 4);

c) the variables (λ
3
, λ

4
, λ

5
) have been fixed. In the

analysis, values of frequency λ
1 

and
 
λ

2
 have

been changed or increased to the level that the
mean waiting time and capacity of the main
traffic flow of PCU

4
 are still admissible (Table

5).
Analysis results for every mean waiting time

and the roundabout capacity shown in Tables 3, 4,
and 5 have been carried out on the basis of 100
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consecutively performed simulations in the
AutoStat programming tool [13]. Consequently, a
good enough representative average is obtained,
which would not be in the case of probability
functions with a small number of performed
simulations.

2.4 Discussion – Interpretation of the Simulation
Results
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does not increase evenly. In the continuation of
analysis, the frequency λ

1
 was increased from

60 % to 70 %. We have established that the mean
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�he condition that the frequencies of traffic
flow (λ

3
, λ

4
, λ

5
) of PCU are fixed and unchangeable.

The same holds true for the frequency (λ
2
) of the

pedestrian flow 2.
:�
 ���
 �ontinuation of the analysis, when

operating with the pedestrian flow 2, the influence
of increasing the frequency λ

2
 on the mean waiting

time of the main traffic flow of PCU
4 

was
compared. Due to the simultaneous treatment with
several variables the values of variables (λ

1
, λ

3
, λ

4
,

λ
5
) were fixed. In Table 4 it can be observed that

the increase of the pedestrian frequency 2 does not
have a major influence on the mean waiting time
and capacity of the main traffic flow of PCU

4
.
 
This

finding is reasonable since the pedestrian frequency

(λ
2
 = 0.02352 ped/sec) is relatively small

considering the pedestrian frequency (λ
1
 = 0.1037

ped/sec) and consequently has a smaller influence
on the mean waiting time of PCU

4
.
 
This means that

theoretically there is a relatively great reserve of
capacity in the case of the increase of pedestrian
frequency.

The actual roundabout capacity is definitely
dependent on the simultaneous consideration of
pedestrian frequencies λ

1
 and λ

2
 as well as on other

fixed variables (λ
3
, λ

4
, λ

5
) of PCU. For this reason

Table 5 shows dependencies of the mean waiting
time and PCU

4
 capacity with a simultaneous

increase of pedestrian frequencies (λ
1
, λ

2
) for

pedestrians 1 and pedestrians 2. Because of the
simultaneous influence of both pedestrian flows 1
and 2, the mean waiting time is higher than in
previous cases. The dependency of the mean
waiting time and capacity of the main traffic flow
PCU

4 
is similar to the dependency in the case of

only increasing the pedestrian frequency λ
1
 and

fixed values of other variables (λ
2
, λ

3
, λ

4
, λ

5
). Due

to a relatively small influence of pedestrians 2 and
a great influence of pedestrians 1 there is a
theoretical 60 % reserve of capacity at a
simultaneous increase of pedestrian frequencies λ

1

and λ
2
.
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