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Abstract - This paper investigates the roadway network in the Pasteur area located in Bandung, West Java, Indonesia. The area 
suffers a lot of traffic jam. The traffic simulation software VISSIM is used to evaluate the performance of the current traffic 
condition. A network improvement road in this area is proposed to reduce traffic jam. The proposed roadway network model is 
implemented by using similar simulation software to assess its performance. Travel time, travel speed, and queue length are 
adopted as evaluation indicators to conduct comparison between the existing and the new traffic conditions. The computational 
experiments show that the proposed roadway network can improves the traffic condition. 
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I. INTRODUCTION 

 
Pasteur area is the main gate of Bandung, a large city in 

West Java, Indonesia. Its specific geographic location is 
shown in Figure 1. This area has a toll gate used by vehicles 
to access toll road for travelling to other cities.  There is a 
main intersection in this study as depicted in the Figure 1. 
The road in orange indicates the tollway/highway. The heavy 
traffic is the main cause of the queues in the roadway 
network. It is common in this area, especially on the 
weekend. Incoming vehicles from outside Bandung can be 
seen crowding the tollway - causing a 2.5-kilometre traffic 
jam in the Pasteur Tollway exit ramp [1]. Moreover, the 
rapid increase number of vehicles in Bandung also contribute 
to the problem.  

 
-Figure 1. The Location of Pasteur Area in Bandung (source: GoogleMap) 

 

This study presents a new roadway network design to 
reduce the traffic jam in the Pasteur area. The traffic 
simulation software VISSIM is used to simulate proposed 
roadway network model and this approach has never been 
used in that area in the previous published studies. The 
performance of the existing and proposed traffic condition is 
analyzed based on the travel time, travel speed, and queue 
length. To our knowledge, there is no such paper in the 
literature available for the problem. The paper is divided into 
five sections.  In the next section (Section 2), an overview of 
the literature regarding roadway network simulation using 
VISSIM is given. Section 3 presents the description of the 
simulation model that we build. The simulation results on the 
existing and proposed roadway network along with its 
comparative analysis are given in Section 4. In Section 5, 
conclusions and suggestions for future work are presented. 

 
II. LITERATURE REVIEW 

 
Simulation becomes one of the popular tools for 

accurately predicting the output of the system, both in the 
application of soft systems analysis area [2, 3] or in 
quantitative data-based (hard system analysis area) such as 
vehicle travel routes [4, 5]. Chun-ying [4] puts forward the 
modules, function and application field of VISSIM. He also 
points out that VISSIM is the most advanced and widely 
used microscopic traffic simulation software. Yaqin and 
Xiong [5] assess some schemes in the scientific research of 
traffic renovation in Kunming China using VISSIM. They 
propose a new way to evaluate traffic management schemes 
performance under the complex traffic conditions.  

Ishaque and Noland [6] propose a method to involve 
pedestrians in VISSIM model. In their research, pedestrians 
are treated as vehicles so that pedestrian behavior can be 
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calibrated with pedestrian speed-flow models. Their work 
shows that it is feasible to modelling vehicle-pedestrian 
interactions in a realistic manner. Jie, Fangfang, and Zuylenb 
[7] discuss the characteristics of traffic in Changsha China 
that should be used as parameters in VISSIM. 

A comprehensive review on both traffic and network 
simulators along with possible conversion tools and 
integration alternatives is presented by Shafiee and Lee [8]. 
In their paper, some key capabilities of VISSIM are 
described. Lin, Yang, and Gao [9] applied VISSIM to 
evaluate the traffic at road network of central business 
district in Beijing. Shen and Han [10] investigate delay of 
on-ramp using VISSIM simulation model. Mehar, Chandra, 
and Velmurugan [11] showed the applicability of VISSIM 
software to determine capacity of multilane highways under 
mixed traffic flow conditions in India. Zhandong, Shaohui, 
Yanquan, Aixiu, and Xinyi [12] study the urban expressway 
off-ramp control problems using the traffic simulation 
software VISSIM. In their research, the parameters of traffic 
model are determined based on the traffic characteristics of 
the expressway off-ramp. Wu, Radwan, and Abou-Senna 
[13] used VISSIM and Surrogate Safety Assessment Model 
(SSAM) to examines the optimum values of Post 
Encroachment Time (PET) and Time-to Collision (TTC) 
parameters that would define a pedestrian-to-vehicle conflict 
at signalized intersections. Srikanth and Mehar [14] applied 
VISSIM to generate traffic flow data which some time very 
difficult to obtain from field survey. Mascio, Fusco, 
Grappasonni, Moretti, and Ragnoli [15] used the VISSIM to 
simulate the traffic flows at traffic-light intersections in order 
to implement a new cycle path in an existing urban road 
network. Muchlisin, Yusup, and Mahmudah [16] applied the 
software to analyze the congestion cost of Condongcatur 
signalized intersection, Sleman, Yogyakarta. 

In this paper, we study the existing and proposed 
roadway network in Pasteur area Bandung Indonesia. We 
evaluate their performance using microscopic software called 
VISSIM. 

 
III. THE DEVELOPMENT OF SIMULATION 

 
This study aims to use simulation method to analyses the 

microscopic traffic operational state of Pasteur area in 
Bandung along with its surrounding road network in order to 
reduce traffic jams that always occur in this area. The main 
objective of the development of simulation is to evaluate the 
queue on the critical traffic which is on Dr. Djunjunan road 
as shown in Figure 1. The influence of traffic volume in this 
critical road is also analyzed. In this section, the calibration 
of simulation model is first presented followed by the 
existing and proposed traffic model. 

 
A. Calibration of Simulation Model and Data Collection 

 
A simulation model calibration is required to 

accommodate the traffic conditions and driving behavior in 

the location we investigate. There are two speed calibration 
parameters, the desired speed and the reduced speed. Speed 
data on the road network collected follows a normal 
distribution as presented in Figure 2. The average speed 
found is 28.5 km/h.  

 
Figure 2. The Speed Frequency Distribution Curve around Pasteur Area 

 
Moreover, reduced speed areas inside the road network 

are required for set up. In the existing conditions, vehicles 
passing through an underpass or making U-turn must limit 
their speed to less than 10 km/h. The average speed for this 
movement is set 8.3 km/h, whereas 85 percentile speed, and 
the statutory speed is set 10.8 km/h and 10 km/h 
respectively. Figure 3 shows the speed cumulative frequency 
distribution curve for this movement.  

 
Figure 3. The Speed Cumulative Frequency Distribution Curve in U-turn 

and Underpass 
 

B. Traffic Simulation on the Existing Road Network 
 
The existing road network is depicted in Figure 4 where 

the dash line refers to the underpass below the toll road. 
Several rectangles on the right side of the picture indicate the 
tollgates for enter or exit the toll road. There is a traffic light 
that controls the flow of vehicles. It can be considered as a 
skewed intersection. Heavy traffic jam usually happens on 
Dr. Djunjunan road where a lot of vehicles want to enter the 
toll road. Moreover, there is a significant number of cars that 
go to Surya Sumantri road and Terusan Gunung Batu road. A 
1.5-kilometer traffic jam in Dr. Djunjunan road always 
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occurs especially at around 5-6pm when people finished 
working.  

The significant traffic jam happens not only on the Dr 
Djunjunan road but also on the Surya Sumantri road and the 
Terusan Gunung Batu road where many cars from these 
roads want to enter the toll road and Dr Djunjunan road. This 
condition occurs mainly in the morning when people are 
going to their workplace. Sometimes, driver needs 20 
minutes to travel 1 km. Several attempts using trial and 
errors have been conducted to reduce the traffic jam. 
However, those efforts cannot solve the problem.  

 
Figure 4. The Existing Road Network in Pasteur Area 

 
Figure 5 presents the vehicle flows controlled by the 

traffic light. There are three main directions. The vehicles 
from Djunjunan road have to wait for the green light if they 
want to go to the toll road or Suryasumantri road. The traffic 
light controls the vehicles coming from the toll gate if they 
want to go to the Djunjunan road or Terusan Buah Batu road.  
The traffic light also controls the cars from Djunjuan road 
and Terusan Gunung Batu. 

 
Figure 5. The Vehicle Flows (Controlled by The Traffic Light) 

 
The current traffic data (directions and vehicles volume) 

in Pasteur area is given in Table 1. Here, traffic on the peak 
time on the weekdays is observed and recorded. 

 
 
 

TABLE I. TRAFFIC DEMAND ON THE PEAK TIME 

Directions 
Volume 

(vehicle/ hour) 
Dr. Djunjunan road to Toll road 2500 

Dr. Djunjunan road to Terusan Gunung Batu road 500 
Dr. Djunjunan road to Suryasumantri road 1500 

Toll gate to Dr. Djunjunan road 3000 
Toll gate to Terusan Gunung Batu road 500 

Toll gate to Suryasumantri road 1000 
Suryasumantri road to Toll gate 800 

Suryasumantri road to Dr. Djunjunan road 1500 
Suryasumantri road to Gunung Batu road 500 

Gunung Batu road to Toll gate 700 
Suryasumantri road to Toll gate 1500 

Suryasumantri road to Dr. Djunjunan road 800 

 
For the intersection road on the Pasteur area, signal 

timing is set up from on-site observation which is presented 
in Table 2. The signal timing has three phases as the traffic 
condition is very bad.  

 
TABLE II. SIGNAL TIMING IN PASTEUR AREA 

No. Traffic Flow Direction
Green 

Time (s) 
Red 

Time (s) 
Yellow 

Time (s) 
Cycle 

(s) 

1 
Djunjunan to toll road 

and vice versa 
62 70 3 

135 
2 

Djunjunan to 
Suryasumantri and Toll 

gate to Gunung batu 
32 100 3 

3 
Suryasumantri to 

Gunung batu/toll gate 
and vice verca 

32 100 3 

 
Based on the data on the real condition, VISSIM is used 

for implementing the simulation on the existing road 
network. It is noted that that some parameters are hard to 
calibrate in current situation. Therefore, we use default 
values provided by VISSIM for these parameters. 

 
C. Traffic Simulation on the Proposed Road Network 

 
Figure 6 presents the proposed road network in Pasteur 

area where a traffic light is no longer used. A ring road 
system is introduced increase the flows of the vehicles. To 
accommodate this system, there are two main modifications 
on the existing roadway network. First, the underpass should 
be extended from 2 lanes to 4 lanes (dash line in Figure 6). 
Second, A U-turn is needed in Djunjunan road to allow 
vehicles from toll gate or Suryasumantri road travel to 
Terusan Gunung Batu road or toll road. It can be argued that 
this new road network will increase the flows of vehicles in 
Pasteur area. However, to prove that the proposed road 
network outperforms the existing one, simulation using 
VISSIM on the proposed model is implemented. Data 
required to simulate the new system is relatively similar with 
one for the existing system. As the traffic light is no longer 
used, the signal timing data is not needed.  
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Figure 6. The Proposed Road Network in Pasteur area. 

 
 

IV. SIMULATION RESULTS ANALYSIS 
 
Simulation is a tool that can solve complex systems and 

cannot be solved with simple analytical tools [17, 18]. 
Transportation is one of complex system and several 
previous studies have solved transportation problems using 
simulation [19, 20]. This section presents the comparative 
analysis between the existing and proposed road networks 
based on the simulation results obtained by VISSIM. 
VISSIM is a simulation tool that is very suitable for 
transportation congestion problems [21, 22, 23]. The 
evaluation is conducted based on queue length, travel time, 
delay and travel speed. Traffic queue length is the distance 
that vehicles are in queue in front of the detection line. For 
the simulation on the existing road network, we set four 
queue counters in the main intersection. While for the 
simulation on the proposed one, two queue counters are set 
on the underpass and U-turn. VISSIM editor can be seen in 
Figure 7. 

 

 
Figure 7. An example of VISSIM editor. 

  

This study builds a transportation path simulation model 
of the existing condition along with the proposed pathway. 
The difference between the existing path and the proposed 
path can be seen in Figures 8 through Figure 13. 

 

 
Figure 8. Existing Condition – Pasteur Intersection in VISSIM  

 

 
Figure 9. Proposed Condition – Pasteur Intersection in VISSIM 

 

 
Figure 10. Existing Condition – Underpass in VISSIM 

 

 
Figure 11. Proposed Condition – Underpass in VISSIM 

 



EKO WAHYU UTOMO et al: VISSIM SIMULATION-BASED ANALYSIS FOR IMPROVING TRAFFIC  . .  

DOI 10.5013/IJSSST.a.21.02.05                                            5.5                              ISSN: 1473-804x online, 1473-8031 print 

 
Figure 12. Existing Condition – Dr. Djunjunan Road in VISSIM 

 

 
Figure 13. Proposed Condition – Dr. Djunjunan Road in VISSIM  

 
Table III reveals the average queue length, maximum 

queue length and number of stops within queue. According 
to the Table III, proposed condition produces output that is 
better than existing condition. In four different areas, the 
queue length in the proposed conditions are all shorter than 
the existing condition. Moreover, in the max queue length 
and number of stop performance measures in the proposed 
conditon, three different areas (Dr Djunjunan, Gunung Batu, 
and Suryasumantri) produces better output than existing 
condition too. The Toll Gate area has not changed much in 
terms of the max queue length and number of stops in the 
proposed condition. 

 
TABLE III. QUEUE LENGTH INDICES OF THE EXISTING AND 

PROPOSED NETWORK 

No. Area 

Existing Condition Proposed Condition 

Queue 
Length 

Max. 
Queue 
Length

Num. 
of 

Stop 

Queue 
Length 

Max. 
Queue 
Length 

Num. 
of 

Stop
1 Dr. Djunjunan 183 220 901 61* 83* 124*
2 Gunung Batu 237 490 406 44* 67* 90* 
3 Toll Gate 261 511 770 154* 513 773 
4 Suryasumantri 163 201 356 136* 201* 111*
* = Proposed condition is better than existing condition 
 
Based on Table III, the mathematical formulation of queue 

length is as follow: 
 
aveQ =  qi / m,     i  I = {1, 2, …, m} (1) 

maxQ = max(qi),     i  I = {1, 2, …, m} (2) 

where aveQ is average of queue length (queue length in 
Table 3) and m is number of stops. Travel time that includes 
waiting time is a well-known indicator to measure network 
performance. Travel time can be obtained from travel time 
section in VISSIM. The simulation results of the travel time 
section are presented in Table 4. Based on Table 4, in 
general, the travel time output in the proposed condition is 
better than the existing condition. From the 12 identified 
areas, 75% area in the proposed condition produces faster 
travel time than existing condition. For the remaining 25% 
(Toll Gate – Suryasumantri, Toll Gate – Terusan Gunung 
Batu, and Terusan Gunung Batu – Toll Gate), the output 
produced is not much different than the existing condition. 

Based on max queue length, number of stops, and travel 
time, toll gate area show that the output is not much different 
than existing condition. This happened because the vehicle 
from other areas becomes very smooth and create traffic in 
the toll gate area. 

 
TABLE IV. STATISTIC AVERAGE TRAVEL TIME 

No. Area 
Travel 

Distance 
(m) 

Existing 
Condition 

Proposed 
Condition 

Num. of 
Vehicle 

Travel 
Time 

(s) 

Num. of 
Vehicle 

Travel 
Time 

(s) 

1 
Toll Gate – 

Suryasumantri
771.88 1 134.27 2 141.74 

2 
Suryasumantri 

– Toll Gate 
804.91 53 245.62 46 

213.21
* 

3 
Toll Gate – Dr. 

Djunjunan 
831.56 174 208.76 221 

176.82
* 

4 
Dr. Djunjunan 

– Toll Gate 
814.56 92 214.93 90 130.21

* 

5 
Toll Gate – 

Terusan 
Gunung Batu 

1128.93 2 184.41 7 266.58 

6 
Terusan 

Gunung Batu – 
Toll Gate 

1109.87 5 263.3 4 282.43 

7 
Suryasumantri 

– Dr. 
Djunjunan 

383.89 33 162.17 35 74.09* 

8 
Dr. Djunjunan -
Suryasumantri

437.24 40 194.62 36 102.1* 

9 
Suryasumantri -

Gunung Batu 
762.17 1 402.53 1 

302.77
* 

10 
 Gunung Batu –
Suryasumantri

764.77 1 400.21 1 97.54* 

11 
Dr. Djunjunan 

– Terusan 
Gunung Batu 

762.9 4 219.44 8 136.30
* 

12 
Gunung Batu – 
Dr. Djunjunan

776.21 43 214.22 45 
198.10

* 
* = Proposed condition is better than existing condition 

 
However, based on the output produced, the density in 

the toll area is not far significantly worse than the existing 
condition so that the solution of the proposed condition is 
considered feasible to be implemented. To strengthen 
measurement solutions, travel speed can be defined as the 
ratio of distance to travel time that vehicles drive from origin 
to destination point. This output also proves that the 
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proposed condition is better than the existing condition. The 
statistic results of travel speed are given in Table V. 
 

TABLE V. STATISTIC AVERAGE TRAVEL SPEED 
No. Area Existing 

Condition 
(km/h) 

Proposed 
Condition 

(km/h) 
1 Toll Gate – Suryasumantri 20.7 19.6 
2 Suryasumantri – Toll Gate 11.8 13.59* 
3 Toll Gate – Dr. Djunjunan 14.34 16.93* 
4 Dr. Djunjunan – Toll Gate 13.64 22.52* 

5 
Toll Gate – Terusan Gunung 

Batu 
22.04 15.25 

6 
Terusan Gunung Batu – Toll 

Gate 
15.17 14.15 

7 Suryasumantri – Dr. Djunjunan 8.52 18.65* 
8 Dr. Djunjunan - Suryasumantri 8.09 15.42* 
9 Suryasumantri - Gunung Batu 6.82 9.06* 
10 Gunung Batu – Suryasumantri 6.88 28.23* 

11 
Dr. Djunjunan – Terusan 

Gunung Batu 
12.52 20.15* 

12 Gunung Batu – Dr. Djunjunan 13.04 14.11* 
* = Proposed condition is better than existing condition 

 
V. CONCLUSIONS 

 
This study proposed roadway network model using 

VISSIM simulation software to assess its performance in 
Pasteur area Bandung Indonesia. Queue length, max number 
of queue length, number of stops, travel time, and travel 
speed are used as performance measures to compare between 
the existing condition and the proposed condition. According 
to the computational experiments in VISSIM, the proposed 
condition improves the traffic condition and reduces the 
traffic jam. Based on proposed condition, 75% of the Pasteur 
area produces travel time which is lower than existing 
conditions. Moreover, almost all areas show a better 
condition in of queue length and number of stops. This study 
shows that VISSIM software can be used as a tool to 
simulate transportation conditions in an area, especially in 
conducting micro-analysis. 

For future research, there are still many aspects that can 
be explored. For example, more specific and varied 
simulation parameters are needed to improve the solution 
quality. In addition, the pedestrian behavior can be included 
in the future research to accommodate the real condition 
behavior. 
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