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Abstract 

With the continuous increase in vehicle on urban roads the congestion also increases and it became the major concern that how 

to maintain free flow speed of traffic. The traffic in India is highly heterogeneous with different classes of vehicle and no lane 

discipline. To avoid the congestion we     must require proper and channelized traffic and it can be achieved by developing a 

microscopic model by using computer program such as simulation. Simulation is the mirroring of the operation of a real world 

process or system. To simulate something firstly we require to develop model and this model represent the behavior or function 

of the selected process. Traffic flow phenomenon consist of a wide range of complex activity, speed of the travel, lane discipline, 

overtaking and crossing logic, gap acceptance, acceleration and deceleration etc. The characteristics of traffic flow depend upon 

various factor like road features, vehicle performance characteristic and road user behaviour. To understand the phenomena of 

traffic flow behaviour, it can be achieved by observing movement of vehicle in traffic stream and collect data and synthesise the 

flow characteristic through analytical or mathematical model. Simulation model can be developing to understand the phenomena 

of traffic flow and to reduce the problem commonly met with in road traffic and transportation.  Some of these are: development 

of speed flow relationship, prediction of fuel consumption of vehicle, gap acceptance problem in the design of intersection, 

queuing problem, bus route schedule, accident occurrence etc. This study can contribute to an improved understanding of traffic 

flow on Indian expressway.  
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________________________________________________________________________________________________________ 

I. INTRODUCTION 

The simulation of traffic is currently of great interest to many transportation professionals due to congestion increase day by day. 

Due to rapid growth in urban area transportation increase day by day and the connection between two cities is carried out by 

multilane highway on which vehicle population rapidly increases. As the vehicle population increases, congestion also increases 

near the city area. To avoid this congestion we must require proper traffic and discipline traffic on highway. It can be done by 

developing a microscopic model by using different computer program such as simulation. Simulation is the mirroring of the 

operation of a real world process or system. To simulate something firstly we require to develop model and this model represent 

the behavior or function of the selected process. Simulation of traffic is the mathematical modeling of transport system and it is 

great help in the application of computer software to better plan, design, and operates transportation system.  Today simulation is 

an important area of discipline in traffic engineering and transportation planning and it is started over forty years ago. There are 

number of transportation agencies, consulting firms and academic institutation use simulation to aid in their management of 

transportation network. For simulation there are many computer software which is efficient for traffic design and help in reduce 

congestion. India has second largest road network in world after USA(6.6 million km). it has road network of 4.32 km 

(2,914,132 mi).  At present around 30 million vehicle in India and 2.5 million is added by every year. Traffic volume on road is 

increases at a rate of 12% per annum. According to the Ministery of Road Transport and Highway the total length of National 

Highway are 70458 km. The State Highway and National Highway together carry about the 10% of the total road of India road 

network but they carry 70% of the road traffic. As the substantial growth rate increase the traffic in India is likely to further 

increase in future, due to that there is a huge congestion on highway. Many developing countries like India are facing congestion 

problem on highway. it is the one of the greatest and huge problem face by many developing nations. Traffic in India as compare 

to the western countries are quite different. Indian highway share the slow moving tractor, animal or human powered vehicles, 

bicycle, cars, tractor and light commercial vehicles on the same carriageway. The traffic condition in India are heterogeneous, or 

we can say mix traffic. mix traffic causes the delay, excess journey time, accident occurrence etc. 

II. LITERATURE SURVEY 

For modeling of traffic flow computer simulation has been recognized as one of the best tool under homogeneous as well as 

heterogeneous condition. Satish Chandra et. al,(2003) introduce a new concept for estimation of passenger car unit (PCU) of 

different class of vehicles under mix traffic conditions. it uses area of vehicles and speed of vehicles. for his research he collected 
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traffic data at ten section on highway all over the India having carriageway width 5.5 to 8.8 m. Capacity estimation on highway 

is one of the toughest method. Satish Chandra et. al,(2004) develop a procedure for capacity estimation on four lane road under 

heterogeneous traffic condition. His research are mainly focus on traffic data at two lane roads, factor affecting gradient, 

pavement surface roughness, lane width, shoulder width and adjustment factor for each parameter. Calibration is always 

important to use the simulation software. Gabriel et. al,(2004) gave a procedure for calibration and construction of a model for 

freeway using vissim software. P.Vedagiri et. al,(2006) purpose a method for estimation of saturation flow under mix traffic by 

using computer simulation. simulation can be done by using different tools. Parth Dey et. al,(2008) studies the simulation of mix 

traffic flow on two lane roads. for this purpose he collected traffic data at several location two lane road at several parts of India. 

After that he develop a computer program to simulate the traffic data and analysis its characteristics. The program id coded in 

visual basic language. Many times simulation runs to find out the capacity of two lane road and to study the effect of capacity 

and speed on mix traffic. The PCU of individual vehicles are also obtained. V.Thamizh et. al,(2010) estimates the PCU of 

different categories of vehicles and studies the effect of road width, volume on PCU of several categories of vehicles under 

heterogeneous traffic using micro simulation method. he used HETEROSM model for simulation. Errampalli madhu et. 

al,(2011) develop a microscopic simulation model by considering urban expressway. he select he corridor of Delhi-Gurgaon 

expressway which id of eight lane. He collected traffic data on expressway and by using that data he develop speed-flow 

equations for different categories of vehicles by using simulation model PARAMICS. He found that the capacity of eight lane 

expressway is about 11445 passenger car unit/hour/direction. Modeling of traffic is always an issue for every developing nation. 

Manraj Singh Bains et. al,(2012) model traffic flow on Indian expressway by estimating PCU(passenger car unit) of different 

categories of vehicles using simulation technique. for the he used vissim 5.0 tool for simulation model. further he estimates the 

capacity and studies the effect of vehicle composition on PCU values of each category. Many researcher have been develop 

different simulation model for modeling of traffic. Pan Liu et. al,(2012) purpose a procedure for development of simulation 

model for U-Turn at unsignalized intersection by using simulation tool vissim. After that he purpose a genetic algorithm to 

calibrate and validate the vissim simulation model. Siddharth S Mp et. al,(2013) gave a method for automatic calibration of 

vissim and sensitivity analysis of result by using traffic data from an intersection. vissim is one of the extremely popular software 

for simulation. Arpan Mehar et. al,(2014) present a study for adaptability of vissim tool to determine the capacity of multilane 

highway under heterogeneous traffic condition. He also modifies some of the driver behaviour parameter which affection the 

simulation. Yadav Anamika and velmurgan (2014) gave a new method for estimation of capacity. he estimates the capacity of 

highway. For this purpose he he select National Highway-02(Delhi-Mathura Corridor) which is four lane divided highway. the 

section were chosen after conducting a survey. and by using traffic data he develop speed-flow curve to find out the capacity and 

for simulation he used same data as input in simulation model. Ketan Kumar Varmora (2015) studies mainly on adaptability of 

vissim for modeling of traffic under mix traffic condition. he concluded that vissim is able to simulate traffic under mix traffic 

condition and analysis of traffic better.     

III. COMPARISON OF MODEL BY VARIOUS INVESTIGATIONS BY VARIOUS AUTHORS 

Satish Chandra et. al,(2003) introduce a new concept for estimation of passenger car unit of several types of vehicles under mix 

traffic condition. its concept mainly depend upon area and speed of the individual vehicles. He conclude that the PCU of a 

vehicles increases with width of the carriageway. he also find out the relation between carriageway and capacity which are given 

in Fig 1.0. 

 
Fig. 1: Variation of capacity with respect to carriageway 

Satish Chandra et. al,(2004) purpose a method to find out the capacity of  two lane road under heterogeneous traffic condition. 

For this he takes some procedure these are as follows. Firstly he record the traffic flow data on two-lane roads the he studies the 
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effect lane width, traffic composition  gradient on capacity of road under heterogeneous traffic condition. He also estimates the 

adjustment factor for different parameter. 

Gabriel Gomes et. al,(2004) introduce a method for calibration and construction of simulation model  of a freeway having 

ramp control. for his studies he choose a 15 mile stretch in pasadena. For simulation of traffic on freeway he use vissim tool. He 

tried to make the same field situation in simulation tool for calibration and for validation he compare the both traffic data and 

curve of field and simulation tool which are collected on expressway.   

P.Vedagiri et. al,(2006) used HETEROSIM simulation model to estimate the saturation flow rate of heterogeneous traffic and 

he also studies the effect of road     width on saturation flow measured in passenger car unit PCU per unit width of road. The 

variation of saturation flow with respect to road with are shown below in Fig 1.1. 

 
Fig. 2; variation of road width on Saturation Flow Rate 

Partha Pratim Dey (2008). Basically he studies on two parameters.  

1) Effect of mix traffic on speed  

2) Effect of mix traffic on capacity 

As heavy vehicle create the heterogeneity which result in increase in volume at higher level and speed of the light vehicle is 

affected by the speed of the heavy vehicle and hence speed decreases. While in case of capacity the capacity increases only in 

case of two-wheeler. The increase in capacity is due to the small in size and better maneuverability and other vehicle class 

capacity decreases. 

V. Thamizh Arasan et. al,(2010) develop a model name HETEROSIM to study the traffic flow conditions. He considers the 

following parameter for his model. a) Traffic volume b) road geometry c) vehicle dimension d) minimum and maximum lateral 

spacing between vehicles d) minimum longitudinal spacing between vehicles e) acceleration and declaration characteristic of 

vehicles f) type of headway g) simulation period 

 
Fig. 3: Comparison of speed of vehicle with roadway width 

Errampalli madhu and S.Velmurugan (2011) develop a microscopic simulation model by considering urban expressway by 

using PARAMICS software for this purpose he select Delhi-Gurgaon expressway. From the field data and his experimental value 

he generate speed-flow equations for different vehicle type on Urban expressway which are given in Table (1.0). He consider the 

parameter for model are:- a) vehicle speed.  b) driver characteristics.  c) vehicle characteristic.  d) road network.  e) traffic flow. 
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Table – 1 

Speed-flow equation for various vehicles on Urban expressway 

Vehicle type Speed-Flow equations R2 

Two wheelers 
Uncongested: Y = - 0.005x + 90.57 0.948 

Congested: Y =  0.002x + 8.295 0.831 

Autos Y= - 0.00331 + 70.0 0.589 

Small cars 
Uncongested: Y = - 0.006x + 103.39 0.964 

Congested: Y =  0.003x + 8.674 0.872 

Big cars 
Uncongested: Y= - 0.006x + 105.00 0.955 

Congested: Y= 0.003x + 8.603 0.858 

All cars 
Uncongested: Y= - 0.00619 + 104.0 0.961 

Congested: Y=0.00215 + 8.63710 0.860 

Bus Y = - 0.004x + 84.00 0.781 

LCV Y = - 0.006x + 86.86 0.828 

HCV Y  = - 0.004x + 80.94 0.547 

MCV Y = - 0.004X + 75.00 0.418 

ALL Vehicles 
Uncongested Y = - 0.006x + 99.58 0.962 

Congested Y = 0.003x + 8.117 0.872 

Manraj Singn Bains et. al, (2012) purposed a model for traffic flow on Indian expressway by evaluating passenger car unit and 

also evaluate expressway capacity by using computer software VISSIM.  The following steps are involved while preparing his 

model.  

1) Development of base link/network. 

2) Defining model parameter. 

3) Calibrating the network. 

4) Validating the model. 

His model is on the basis of different parameter:- 

a) Desired speed distributions. b) Weight of the vehicle. c) Minimum safety distance.  d) Minimum and Maximum lateral gap. e) 

Traffic volume and composition. f) Vehicle dimension.  g) Roadway geometry. f) Total simulation time 

Pan Liu et. al,(2012) purpose a procedure for modeling of traffic at U-Turns at unsignalized intersection. he collected some 

traffic data like turning speed, lane selection, U-Turning driver at several location for deep study. Collected traffic data used as a 

input in computer simulation model. several numbers of simulation had been performed by him to find out the best procedure. 

And for calibration he used genetic algorithm. 

Siddharth et. al,(2013) present a method for automatic calibration of vissim tool and a sensitive analysis of vissim results. For 

this purpose he collected traffic data from an intersection in Chennai. For sensitive analysis ANOVA and elementary method is 

used by him. Calibration of model was carried out by using visual basic language and genetic algorithm. 

Arpan Mehar et. al,(2014) examine the applicability of vissim software in mixed traffic condition to determine the capacity of 

multilane highway. for this purpose he collect traffic data on four lane divide highway and develop speed-flow curve. The same 

traffic data he used as a input to computer software vissim to simulate traffic. he compare the obtain simulated curve to the field 

curve. Some of the driver behaviour parameter also modified by him. CCO (stand still distance), CC1(time headway in second.) 

are the two driver behaviour parameter in vissim for mix traffic condition he modified it by using field data and traffic 

conditions. These two driver behaviour parameter are more important in mix traffic condition. 

 
Fig. 4: Comparison of Simulated Curve with Field Curve 
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Velmurugan and Anamika(2014) estimate the capacity of multilane interurban highway in India in 2014. for this purpose he 

select the two section of 60m length on NH-02(Delhi-Mathura corridor). The section was selected after conducting a 

reconnaissance survey, such that it satisfies the following conditions. these are likewise No direct access, width of the road 

should be uniform, uninterrupted flow, the stretch should be straight etc. After that he collect traffic data on normal weekday and 

generate relationship between speed-flow curve. The capacity was estimated using speed-flow curve. for simulation he used 

vissim 6.0 computer software. His speed flow equation and capacity obtain are shown in Table 1.1. he also compare the 

traditional method of finding capacity with simulation method. And these two values again compare with international standards 

for capacity for four-lane interurban highway which are shown in Table 1.1 bellows 
Table - 1.1 

Speed flow equations and capacity obtain and comparison with International Standards for Capacity for four-lane interurban highway 

Section Simulation Method Traditional Method 
International Standards for Capacity for four-lane Interurban 

Highway 

Mathura 

section 

Y= -0.0057*X+51.173 

R2 = 0.708 

C = 4478 PCU/hr/dir 

Y = - 

0.0065*X+58.27, 

R2 = 0.1 

C = 4472 PCU/hr/dir 
U.S. HCM  =  4,800 PCU/h/dir 

Indonesia HCM  =  4,600 

PCU/h/dir 

Delhi section 

Y = - 

0.0062*X+54.205 

R2 = 0.693 

C = 4466 PCU/hr/dir 

Y = - 

0.0064*X+57.46, 

R2 = 0.09 

C = 4458 PCU/hr/dir 

IV. BASED ON THE VARIOUS TRAFFIC SIMULATION MODEL AND COMPARATIVE STUDIES OF SEVERAL        

investigators the following conclusions have been drawn. 

1) In Heterogeneous traffic condition the PCU values of vehicle is directly proportional to the width of the road space. 

2) As the width of the road increase the saturation flow rate also increases under heterogeneous traffic condition. 

3) Lane changing on urban expressway affects the roadway capacity. It reduces the roadway capacity. 

4) For all categories of vehicle, the PCU of a given vehicle category decrees with increase in volume capacity ratio. 

5) HETEROSIM software is extremely appropriate to estimate saturation flow rate for various roadway and traffic condition in 

developing countries like India. 

6) The traffic simulation tool vissim is able to simulate heavy populated road corridor and to identify the performances. 

7) Signalized and non-signalized intersection can also be optimize and study by using vissim. 
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