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Abstract— Bus mass rapid transit System (BRTS) is an 

innovative, high capability, lower price transport solution 

which will considerably improve urban quality. transport 

System in most Indian cities is rapidly deteriorating due to the 

increasing travel demand and inefficient transportation. There 

square measure numerous issues connected with transport 

such tremendous increase in range of accidents, 

Environmental degradation, Congestion, Overcrowding as a 

result of inadequate system, Frequency of service and 

schedule isn't strictly adhered. the matter of pollution, safety 

and unskillfulness have reached at a awful level in most of 

the key cities in Bharat as a result of intense growth of its 

population -both of individuals and motorcars, combined 

with inefficient transport system and poor social control of 

environmental laws etc. Thus, there's a good have to be 

compelled to guarantee clean, efficient, affordable, effective 

Associate in Nursingd safe public transportation and for this 

Bus mass rapid transit System might become an acceptable 

answer. Bus mass rapid transit (BRT) Systems have emerged 

joined of the necessary mode of transport. they're Motorized 

Transport relatively versatile, simply accessible, and 

economical and additionally price effective in terms of 

having the ability to move an outsized range of individuals 

(rather than vehicles). BRT systems will simply be custom-

made to community wants and incorporate progressive, 

inexpensive technologies that lead to a lot of passengers and 

fewer congestion. Rajkot BRTS route from madhapar chowk 

to gondal chowk.in this route total legth is 10.77km and 

running on gondal road to Jamnagar road. In this route total 

18 stations available. In the first phase, 29 km long stretch on 

150 feet (46 m) Ring Road would be developed. This stretch 

would be known as Blue Corridor. Performance 

improvements of Rajkot BRTS is required to be done to 

overcome the above effects. This can be measured and 

evaluated by various kinds of surveys. In the present study 

performance evaluation and improvement of Rajkot BRTS is 

discussed. 
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I. INTRODUCTION 

A 'smart city' is an urban region that makes optimal use of 

resource to better control and operations which ensures 

competitiveness, sustainability and quality of. Consequently, 

the government has now realized the need for 100 smart cities 

in India in urban areas [MoUD, Draft report, 2016]. However, 

the development of smart cities should be in such a way so 

that it provides optimal use of available transport facilities. 

Bus rapid transit system (BRTS) is a key component which 

plays a key role in development of smart cities in any 

developing countries including India from social as well as 

economic point of view. It is a most cost-effective, high 

capacity, comparatively flexible, easily accessible and 

innovative system that can significantly improve the 

performance of transport system in urban and suburban 

environments. At present there are number of BRT systems 

running in various Indian cities like Delhi, Ahmadabad, Pune, 

Indore, Bhopal, Jaipur, Surat and Rajkot . However, in past 

decades, rapid socio-economic development and reforms 

caused the rapid increment in urban population and gradual 

increase in per capita income resulting into increasing the 

growth of private vehicles in urban areas. It is observed that 

almost all developing countries including India faced 

problem of congestion, delay, accident and pollution due to 

intensified growth of private vehicles. Hence, in most of 

Indian cities due to cost from congestion and delay have a 

huge economic loss of individual as well as bus rapid transit 

operators both. Therefore it is necessary to evaluate the 

comparative performance of BRTS in existing cities to how 

well it is providing transport service to the public in the area 

served, and provides valuable information based on which 

important operating decisions can be taken. Hence, this study 

presents performance evaluation for  BRTS in smart cities 

using various on Board  survey like Travel time survey, Delay 

time Survey , Passenger Frequency Survey, Public opinion 

Survey and it helps in providing smart mobility, smart route 

connectivity, smart accessibility and smart traffic 

management into the future while considering economic, 

social, and environmental needs.                                        

II. OBJECTIVES 

 To access the present performance of  BRTS  

 To suggest performance improvement measures for 

BRTS 

III. SCOPE 

To achieve the objective of the thesis, scope of the study is 

presented as follows: 

 To conduct People Preference survey. 

 To carry out the study of Travel time. 

 To carry out the study of Delay time at Intersection and 

Station. 

 To carry out study of Passenger movements. 

 This study is limited to Rajkot BRTS only. 

IV. METHODOLOGY  

The different types of surveys are carried out for the 

data collection of BRTS like People Preference survey, 

Travel time survey, Delay Survey, Load Factor Survey and 

Passenger Movement Survey. 

These surveys are describes below. 

 People Preference Survey: 

In This Survey is carried out Opinion of Users about 

BRTS.Simple Survey for Users of BRTS and in one 

Questioner Form. 

 Travel Time Survey: 
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In this survey Travel Time study is carried out on the 

stretch of the BRTS between Gondal chok to Madhapar chok. 

At each stations starting from Gondal chok to Madhapar chok 

there are eighteen stations. 

 Delay Survey: 

In this Survey Carried out Delay time during 

Traveling at Intersection and Station. 

 Load Factor Survey: 

In This Survey Carried out Total Passenger Travel 

from One station To next Station and then find out Load 

factor from Ratio Of total Passenger Travel From Station to 

Station and Total Number of  Sheet Available in Bus. 

 Passenger Movement Survey:  

In This Survey Carried out how many Passenger 

Alighting and Boarding from One station to next Station.   

 
Fig. 1: Methodology                 

V. STUDY AREA 

Rajkot is the fourth largest city in the state of Gujarat, India, 

after Ahmedabad, Surat, and Vadodara. Rajkot is the centre 

of the Saurashtra region of Gujarat. Rajkot is the 35th-largest 

urban agglomeration in India, with a population more than 

1.2 million as of 2015. Rajkot is the seventh cleanest city of 

India. Rajkot is also the 147th-fastest-growing city in the 

world. The city contains the administrative headquarters of 

the Rajkot District, 245 km from the state capital 

Gandhinagar, and is located on the banks of the Aji and Nyari 

rivers. Rajkot was the capital of the Saurashtra State from 15 

April 1948 to 31 October 1956, before its merger with 

Bombay State on 1 November 1956. Rajkot was 

reincorporated into Gujarat State from 1 May 1960. 

 
Fig. 2: Location of Rajkot in Gujarat 

Our study area is Rajkot BRTS route from madhapar 

chowk to gondal chowk.in this route total legth is 10.77km 

and running on gondal road to Jamnagar road . in this route 

total 18 stations available . In the first phase, 29 km long 

stretch on 150 feet (46 m) Ring Road would be developed. 

This stretch would be known as Blue Corridor. The BRTS 

project is being developed as per National Urban Transport 

Policy (NUTP) guidelines. The total project cost for the pilot 

stretch of 10.7 km of Blue Corridor is Rs. 110 Crores. 

 
Fig. 3: Distance between BRTS bus stand 
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Fig. 4: BRTS corridor in Rajkot 

VI. DATA COLLECTION 

Data collection chapter comprises of the data of surveys 

carried out which are (1) Travel time Study, (2) People 

preference study,(3) Passenger frequency study , (4) 

Passenger Movement and (5) Delay study for Bus Rapid 

Transit System (BRTS) . 

 People Preference Survey: 

In This Survey is carried out Opinion of Users about 

BRTS. 

Simple Survey for Users of BRTS and in one 

Questioner Form.  

 Travel Time Survey: 

In this survey Travel Time study is carried out on the 

stretch of the BRTS between Gondal chok to Madhapar chok. 

At each stations starting from Gondal chok to Madhapar chok 

there are eighteen stations. 

 Delay Survey: 

In this Survey Carried out Delay time during 

Traveling at Intersection and Station. 

 Load Factor Survey: 

In This Survey Carried out Total Passenger Travel 

from One station To next Station and then find out Load 

factor from Ratio Of total Passenger Travel From Station to 

Station and Total Number of  Sheet Available in Bus. 

 Passenger Movement Survey: 

In This Survey Carried out how many Passenger 

Alighting and Boarding from One station to next Station. 

A. People Preference Survey: 

In This Survey is carried out Opinion of Users about BRTS. 

Simple Survey for Users of BRTS in one Questioner Form.In 

this Survey carried out 150 Questioner Survey from user 

based on their Riding experience  in BRTS. 

In this survey take opinion from random 150 users 

in sample questioner form and from survey data analysis 

showing below in graph. 

 
Fig. 5: 

 
Fig. 6: 

 
Fig. 7: 

 
Fig. 8: 
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Fig. 9: 

 
Fig. 10: 

 
Fig. 11: 

 
Fig. 12: 

 
Fig. 13: 

 
Fig. 14: 

B. Travel Time Study: 

Travel Time study is carried out on the each station of the 

BRTS from Madhapar chowk station to Gondal station and 

same as Gondal chowk to Madhapar. How much time is taken 

by BRTS bus is measured with the help of Stopwatch by 

sitting in the bus. In this survey total four day data collected 

in weekdays and weekend days. Travel time study is carried 

out in weekends and weekdays differently. 

C. Delay Study: 

In this Survey Carried out Delay time during Traveling at 

Intersection and at Station. Delay study is carried out from 

Madhapar chowk station to Gondal chowk station and same 

as Gondal chowk station to Madhpar station at every 

intersection between station and in delay time at every station 

Time required for boarding and alighting and including door 

opening and closing time. Delay study is carried out in 

weekends and weekdays differently.  

VII. TRAVEL TIME AND DELAY STUDY ANALYSIS 

In given figure the BRTS travel time and delay time at 

intersection and delay at stations during weekend days and 

week days is shown in which it is observed that form all the 

stations between Madhapar Chowk Station to Gondal chowk 

Station There is considerably more travel time on BRTS 

stretch due to heavy intersection traffic .In given figure there 

are the stations names on the x-axis and there is the time in 

second on y-axis. Below sample graph is given and like wise 

all survey done in day time during from morning 6-8 am , 8-

12 am , 12-2 pm, 4-6 pm , and 6-8 pm. 

After conducting this survey from various station is 

observed that maximum delay at nana mava chowk , Indira 
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circle , west zone office circle and Raiya Telephone 

Exchange circle due to heavy traffic and not available any 

traffic control signal. So due to heavy traffic at intersection 

so travel time also increase. And after conducting this survey 

it is also found that delay in weekdays is more compare to 

weekends day. 

 
Fig.  15: Weekend Days Travel Time And Delay Study 

Time:6:00-8:00 AM 

 
Fig. 16: Weekend Days Passenger Movement Time:6:00-

8:00 AM 

 
Fig. 17: Weekend Days Passenger Frequency Study 

Time:6:00-8:00 AM 

VIII.  PASSENGER MOVEMENT STUDY ANALYSIS 

Passenger Movement Study is Carried Out for knowing the 

movement of people from Origin to destination. In This 

Survey Carried out how many Passenger Alighting and 

Boarding from One station to next Station. Passenger 

Movement study is carried out in weekends and weekdays 

differently. In given figure there are the stations names on the 

x-axis and there is the Numbers of Passenger on y-axis. 

After conducting passenger movement survey was 

found that maximum passenger frequency is in weekdays 

compare to weekend’s days. Indira circle station. Maximum 

alighting and boarding is at Indira circle. 

Above sample graph of passenger movement study 

is given and same is all the survey during weekdays and week 

days from morning 6-8 am , 8-12 am , 12-2 pm, 4-6 pm , and 

6-8 pm. 

IX. PASSENGER FREQUENCY STUDY 

In This Survey Carried out Total Passenger Travel from One 

station To next Station and then find out Load factor from 

Ratio Of total Passenger Travel From Station to Station and 

Total Number of  Sheet Available in Bus. Passenger 

Frequency study is carried out in weekends and weekdays 

differently. In given figure there are the stations names on the 

x-axis and there is the load factor on y-axis. 

After conducting passenger frequency survey was 

found that maximum passenger frequency is in weekdays 

compare to weekend’s days. Indira circle station. Maximum 

alighting and boarding is at Indira circle. 

Above sample graph of passenger frequency study 

is given and same is all the survey during weekdays and week 

days from morning 6-8 am , 8-12 am , 12-2 pm, 4-6 pm , and 

6-8 pm. 

Passenger frequency or Load factor of Gondal 

chowk to madhapar chowk is more compare to Gondal chowk 

to madhapar Chowk. 

X. CONCLUSION  

After conducting various survey it is observed that maximum 

traffic is done due to lack of traffic control facilities like 

traffic signal and sign and lack of traffic control police at 

every intersection. Due to heavy traffic travel time increase . 

and after conducting survey some of recommendation to 

increase the performance of Rajkot BRTS is given below: 

1) Enforcement to be increase. 

2) Provide traffic signal at every intersection.   

3) Provide BRTS priority signal at every intersections so at 

peak hours BRTS bus could not stop at intersections like 

other vehicles.  

4) Provide fire safety at every station as well as in BRTS 

bus to avoid accidents.  

5) Bus frequency can be increased as follows : 
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