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Abstract – Traffic blockage, delays, mishaps, contamination 
because of traffic are the present principle issues everywhere 
throughout the world. While in province resembles India 
where traffic is heterogeneous, this issue appears to have more 
effect due progressively number of vehicles. Be that as it may, 
in India because of less accessibility of strategy, less 
information, not all that cutting edge transportation 
frameworks, and much enormous number of various vehicles it 
is hard to apply those hello there tech arrangement quick and 
all over India. In this work MRTS (metro rail travel 
framework) is considered for the supportability evaluation of 
the Nagpur city thinking about the METRO as ITS parameter. 
The principle target of this exploration work is to assess the 
reasonable transportation for rising Metropolitan Cities by 
building up the methodology dependent on execution and 
estimation. The conclusive outcomes are contrasted and each 
other for base case and future case situation. The estimations 
are accomplished for the connections first and afterward 
applied to finish segment. For the investigation the course 
secured by the Nagpur metro is thought of. That is in this work 
it is attempted to evaluate the supportability of the 
metropolitan city by making the structure of the exhibition 
estimates which depend on the maintainability objectives 
utilizing the MAUT strategy for current situation and for base 
and future case with the goal that they can be looked at and 
for this work the MRTS framework is considered as an ITS 
parameter. 
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1. INTRODUCTION  
 
 All in all reasonable transportation is characterized as the 
advancement which satisfies the necessity of present 
without bargaining the necessities and prerequisites of 
people in the future. Taking into account effects of practical, 
natural and social value on transportation framework this 
issue of feasible transportation is critical. The primary point 
of the task is to discover the parameters evaluate them in a 
structure which gives maintainability of the metropolitan 
city for some random situation dependent on the 
transportation parameters, society, ecological angles and 
economy. 
 
1.1 Sustainability 
 
Various authors have given assortment of definitions to 
manageable turn of events and transportation. For the most 
part definition proposed by the Bruntdland Commission as 
"manageable advancement is improvement that addresses 

the issues of the present without trading off the capacity of 
people in the future to address their own issues" is 
embraced by numerous individuals for reference. 
Maintainability relates to the acknowledgment and 
assessment of framework alongside endeavored relief of 
long haul effects of human related formative movement 
Nemtanu and Schlingensiepen (2017). The exhibition 
parameters are distinguished appropriately as they are 
utilized to make system for supportability evaluation. 
 
1.2 MRTS as an ITS parameter 
 
On traffic issues show arrangements are not helpful 
henceforth, a drawn out arrangement dependent on PC 
programs and electrical and hardware utilize which can 
ready to deal with huge measure of traffic absent a lot of 
room and economy. It tends to be finished by utilizing ITS 
(Intelligent Transportation System). Here Metro Rail Transit 
System (MRTS) is considered as the medium which speaks to 
ITS and consequently its effect on existing transportation is 
attempted to assess to accomplish the manageability for 
existing base case and for future situation Manikonda et al. 
(2011). 
 

2. SCOPE OF WORK  
 
As expressed before in India in excess of 50 metro works are 
progressing or finished. Likewise the present pattern 
recommends that the mishaps, number of vehicles, blockage 
expanding quickly. In any case, numerous ordinary 
strategies are accessible and metro requires enormous 
measure of economy for development and support, 
henceforth it is a general inquiry to emerge that is metro 
fundamental and is metro practical thinking about security, 
clog, effectiveness, economy and condition. To cover every 
one of these inquiries and to cause a structure with the goal 
that supportability of any metropolitan city to can be 
discovered by this system the extent of the undertaking is 
confined to metropolitan city. Additionally the appraisal and 
structure computation are remembered for the extent of the 
undertaking Ramani et al. (2012). The expansive 
investigation and writing audit has accomplished for the 
manageability, maintainability objectives, execution 
measures, and their impediments so as to build up the 
structure for the metropolitan city.  
 
The destinations of the work can be depicted as follows:  
 
1. Development of goals for sustainability evaluation  
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2. Development of execution measures and pointers for     
manageability evaluation     
 
3. Development of system with instrument for manageability 
    appraisal  
 
4. Assessment of manageability for metropolitan city     
(Nagpur) 
 

3. LITERATURE REVIEW  
 
For the detail study and to apply the best strategy with the 
exhibition pointers comprising greatest accessible objectives 
the writing survey is centered around the finding of 
technique, execution estimations and structure of 
maintainability evaluation. The three significant parts are 
remembered for this section which covers significance of 
Intelligent Transportation System, Sustainable 
Transportation System and Development of Execution 
Measures to fulfill the necessities of the transportation  
framework Marinov (2017). In writing survey it was 
attempted to cover fundamental idea identified with work.  
 
3.1 Sustainable Transportation System  
 
The expression "sustainable development" was first utilized 
as world protection technique in 1980. Presently a day it has 
worldwide unmistakable quality because of which it has the 
topic of worldwide strategic noted in key note in United 
Nations Conferences held in 1992 and 2002. Various 
creators have given assortment of definitions to supportable 
turn of events and transportation Marinov (2017). Generally 
definition proposed by the Bruntdland Commission as 
"supportable improvement is advancement that addresses 
the issues of the present without bargaining the capacity of 
people in the future to address their own issues" is 
embraced by numerous individuals for reference. 
Supportability relates to the acknowledgment and 
assessment of framework alongside endeavored moderation 
of long haul effects of human related formative action. 
 

4. SUSTAINIBILITY PERFORMANCE MEASURES  
 
It is important to recognize the best and right measures for 
the maintainability evaluation as they are utilized to build up 
the system for the supportability appraisal. There are a wide 
range of execution measures are accessible for the 
transportation manageability appraisal yet as each kind of 
transportation and maintainability objective requires 
various measures and henceforth it is important to choose 
the suitable execution measures. The conversation seeing 
the chose markers is as per the following:  
 
Goal 1-Congestion Reduction  
 
It is identified with lessen the clog of the street and reduce 
the necessary time for the development of the traffic. The 
objective is likewise assists with decreasing the fuel 

utilization, venture time, gas outflow and so on henceforth 
following markers are considered for this objective.  
 
Travel Time Index-(TTI)  
 
It is characterized as the time required to venture to every 
part of the separation because of blockage. It is the 
proportion of pinnacle period make a trip time to off 
pinnacle period travel time along the stretch.  
 
Program Time Index or Buffer Index - (PTI)  
 
It speaks to the additional time required to venture to every 
part of the separation with the present traffic than the time 
required to venture to every part of the separation with free 
stream speed. It explicitly mirrors the degrees to which 95th 
percentile of movement time exceeds the mean travel time 
for the stretch under consideration. 
 
 Goal-2- Safety Enhancement 

 

This goal is focused on the safety of the traffic as well as the 
pedestrians. The goal mainly focuses on the severe accidents 
and the advance technologies for the surveillance so that all 
the section of road are covered  for any emergency. 
 
Annual Severe Crashes per Kilometer 

It represents the crashes occurring on the link throughout 
the year. For the purpose the prediction model is used and 
the procedure outlined in Interim Roadway Safety Design 
Workbook is adopted. The frequency on annual basis is 
defined as the fatal crashes resulting in the injuries by using 
the prediction model. 

 

Rate Lane-Kilometers under TMC Surveillance 

This indicates the estimates of presence of Intelligent 
Transportation System provisions for traffic monitoring and 
response facilities to cover along the section operated by a 
Traffic Monitoring Center. 
 
Goal-3-Expansion of Economic Opportunity 

 

For any link to improve economic opportunity means to 
improve the chances for the travel through the link, covering 
all types of buildings. It can be done by using land use 
balance across the link and improving truck movement on 
the link. Hence following parameters are considered for this 
goal. 
 

Land Use Balance 

Land use balance means the proportion of land used by the 
type of building across the link. The more equally the link 
cover the all type of building the more will be the chance of 
movement of traffic through the link. 
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Truck Throughput Efficiency 
 
The Truck volumes along the selected section in combination 
with the travels speeds are reflected by this indicator. 
Freight movement is an important economic benefit of 
transportation system and this objective in this work is 
include to enhance freight throughput without affecting the 
system performance. 
 
Goal 4- Enhancing the Value of Transportation 
Infrastructure  
 
The effect of declining income assortment from charge which 
will in general diminish on the current hallway is attempted 
to relate through this objective. The current framework is 
viewed as kept up while it is centered around assortment of 
greatest financing from the all conceivable and accessible 
sources appended with the proposed MRTS framework. This 
presentation pointer attempts to characterize by thinking 
about the improvement and upkeep of the current 
foundation framework  
 
Goal 5:- Air Quality Improvement  
 
It speaks to the lessening in discharge of the gases into 
condition and improving the air quality. The gases like CO, 
CO2, NOx, unpredictable gases are considered as they 
contribute in significant extent. The national air quality 
principles and the engine vehicle emanation guideline goes 
about as the reference archive for accomplishing those 
norms.  
 
Multi-Criteria Decision-Making Process and Its Applications  
 
Maintainability assessment requires a more extensive 
approach fit for covering the issues identified with social 
value, security alongside condition. It is vital that the 
presentation estimates characterized for the characteristics 
chose ought to be appropriately tended to. The different 
ways to deal with dynamic in the transportation setting were 
comprehensively talked about by Meyer and Miller (2015). 
The most widely recognized dynamic methodology which 
targets amplifying utility dependent on a lot of predefined 
assessment models activity related issues in dynamic would 
rely upon the utilization of execution markers in a (MCDM) 
multi-rules dynamic procedure and is classified "normal on-
screen character".  
 
The multi property utility hypothesis (MAUT) was found to 
compelling, protected and helpful for maintainability 
appraisal. For any technique, execution marker future 
monetary attainability in arranging process is thought of.  
 
 
 
 
 
 

5. METHODOLOGY 
 
Site Selection  
 
As in the investigation of maintainability evaluation, MRTS is 
considered as ITS boundary and Nagpur is turning into a 
metropolitan city. It is a lot simpler to choose the site line up 
with the metro. The Nagpur additionally under going from 
the issues like transportation arranging disappointment, 
high traffic, low speed in city, mishaps, blockage and so forth. 
The regular improvement is beyond the realm of imagination 
in Nagpur for most extreme areas and Nagpur has some 
trend setting innovations which are valuable for the 
investigation. Subsequently Nagpur metro is taken into the 
thought. The area is isolated into six little connections and 
for each connection the presentation markers are assessed 
and they are on the whole assessed for the segment.  
 

 
 

Fig -1: Proposed alignment for Nagpur metro rail transit 
system 

 
Linking Sustainability with the transportation system 

 
Significant test is to choose the exhibition markers as they 
should have the network with extent of task. As a piece of 
this the arrangement of targets was concluded for every 
objective and was connected with the quantifiable pointer in 
order to utilize it for the assessment of manageability. It was 
additionally attempted to characterize execution pointers 
identified with objective. 
 
Area under consideration 
 
The metro development work in Nagpur is begun in 2013 
and in 2019 the metro is begun for trips. It comprises of two 
passages as talked about before parts, and the segment from 
car to zero mile is thought about and the segment is isolated 



          International Research Journal of Engineering and Technology (IRJET)       e-ISSN: 2395-0056 

                Volume: 07 Issue: 06 | June 2020                  www.irjet.net                                                                    p-ISSN: 2395-0072 

 

© 2020, IRJET       |       Impact Factor value: 7.529       |       ISO 9001:2008 Certified Journal       |     Page 3279 

into six connections. All out Length of Stretch-6.15 Km it is 
appeared in table 2. 
 
The information is then changed over for different cases that 
are for future cases. For future case, year 2021, 2026, 2031 
and 2036 are considered with and without metro. The 
information applicable to the particular years viable were 
entered as contribution with the end goal of examination. 
Despite the fact that the information for future case 
estimations depend on expectations the reasonable 
suppositions and contemplations were made applicable to 
the current traffic circumstances. 

 
Table -2: Site selection and traffic data required 

 

Link From To 
Length (Km) 

1 Automotive Nari Road 0.9758 

2 Nari Road Indora 

Chowk 

1.1639 

3 Indora 
Chowk 

Kadbi 
Chowk 

1.0415 

4 Kadbi 

Chowk 

Gaddigodam 1.2178 

5 Gaddigodam Kasturchand 0.7496 

6 Kasturchand Zero Miles 1.0269 
 

Table -1: Sustainability-Related Objectives associated 
with Transportation Planning 

 
Strategic Goal Objective for Sustainability 

Congestion 

Reduction 

Improving mobility 

Improving reliability 

 
Enhancement 

Safety 

 
of 

Minimize severe crash rates 

Improvement in traffic incident 

detection and response to it 

Expansion 

Economic 

Opportunity 

of Land use optimization 

Improving freight movement 

 
 
 

Enhancement 

Value 

Transportation 

Assets 

 
 
 

of 

Maintain existing quality of the 

system 

Minimize cost and 

capacity expansion 

impact of 

Generate the non-conventional 

funding sources 

Minimize use of single-occupant 

Vehicle (SOV) travel 

 
 
 

Air Quality 

Improvement 

Reduce adverse impacts on 

human health 

Decreasing emission of green g 
 

house gases 
Standard emissions 

conformed 

to be 

 

 
 

 

6.  CALCULATION AND RESULTS 
 
The every boundary is determined for year 2016, 2021,  
2026, 2031 and 2036. The boundaries are determined for 
with MRTS and without MRTS. The boundaries are 
theplotted against one another for brings about type of 
diagrams. The boundaries are then changed over into 
objectives in order to discover the maintainability of the city 
for every year. The last computation of the objective astute 
supportability is appeared in table 3 for scaled worth. 
 
In the event that we think about the objective shrewd 
achievement for the circumstance with MRTS and without 
MRTS it very well may be expressed that the qualities got for 
all objective thought about are ideal most definitely. It must 
be noticed that the without MRTS circumstance 
simultaneously would have been so uncommon regarding 
maintainability which is anticipated by the accomplishment 
estimation of about 28% for without MRTS circumstance in 
anticipated year 2036.  
 

Table -3: Final Sustainability goal wise 
 

 

GOAL 

 

MEASURES 
SCALED 

VALUES 

FOR 

2016 

MEASURE 

WEIGHT 

(%) 

 
1.REDUCE 

CONGESTION 

TRAVEL 

TIME INDEX 
0.65 60 

PLANNING 

TIME INDEX 
0.60 40 

 ANNUAL   

 
2.ENHANC

E SAFETY 

SEVERE 

CRASHESH 

0.45 80 

% LANE KM 

UNDER TMC 
0.65 20 

 LAND USE 

BALANCE 
0.87 50 

3.EXPAND    

Peak hour 
Volume 2016 

Average 
daily traffic 
2016 

% vehicle 
during peak 

Number of 
lanes 

1882 23357 8.06 4 

2037 20176 10.10 4 

1953 19723 9.90 4 

1764 19205 9.19 4 

1832 22789 8.04 4 

2126 25411 8.37 4 
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ECONOMI

C 

OPPORTU

NITY 

TRUCK 

THROUGHPU

T EFFICIENCY 

 

0.03 

 

50 

 AVERAGE   

 PAVEMENT 0.59 30 

 
4.INCREASE 

CONDITION   

VALUEOF CAPACITY   

TRANSPORTATI

ON ASSETS 

ADDITION 

WITHIN ROW 

0.33 30 

    
COST 

RECOVERY 
0.00 40 

 
 
Comparative pattern is likewise reflected from aftereffects of 
years 2016, 2021, 2026 and 2031 moreover. In the event 
that without MRTS circumstance is thought about for future 
years the condition regarding manageability will turn out to 
be intense and most exceedingly awful without MRTS. The 
effect of all transportation related issues will take the serious 
mode making the harms three mainstays of supportability 
identified with social, affordable and natural issues. The 
outcomes acclimates that if any appropriate quick travel 
framework is actualized by specialists the outcomes relies 
upon its usage. In the event that the aftereffect of with MRTS 
and without MRTS are think about as appeared in above 
chart the distinction of 6%, 15%, 22% and 25% is reflected 
as far as the scaled qualities. This demonstrated the usage of 
MRTS as the boundary of ITS will be exceptionally mush 
great as far as supportability of transportation framework in 
any rising Metropolitan city. 
 

FINAL 
WEIGHT 

BASE CASE 
GOAL VALUE 

GOAL 
WEIGHT  
% 

GOAL 
WISE 
VALUE 

OVER 
ALL 
GOAL 

0.39  
 

0.63 

 
 

25 

 
0 

 
0.16 

 

0.24 
     

0.36  
0.49 

 
30 

0 
 

0.15 

 

0.13 
0.43     

     
 

0.02 
 
 

0.45 

 
 

10 

0 
 

0.04 
 

0 

 
 

0.57 

     

0.18     

     
     

0.10  
0.28 

 
10 

0  

   0.03  
0.00 

7.  CONCLUSIONS 
 
This appraisal system can be utilized for the similar kind of 
examination for the evaluation of the transportation 
framework to recommend the change and improvement and 
to define the arranging methodologies. Consequently it very 
well may be expressed that the general outcomes with MRTS 
as a boundary speaking to Intelligent Transportation System 
are positive most definitely.  
 
Following ends are made utilizing the outcomes:  
 
From figurings and charts it tends to be seen that the 
maintainability of the Nagpur city will be increment by the 
presentation of metro.  
 
It tends to be expressed that the general outcomes with 
MRT's as a boundary speaking to Intelligent Transportation 
System are great undoubtedly.  
 
The system can be utilized to assess manageability of any 
area with fundamental traffic information.  
 
Diagrams additionally shows that the qualities for 
supportability  
 
The structure can be utilized for any city for the estimation of 
its supportability. 
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