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Abstract—Bus Transportation plays a vital role in the development of economy of a nation. India is one of the world's 
fastest growing economics today where the road transport industry has a lion share in India’s economic development. Due to 
easy accessibility, flexibility of operations, door to door service, the bus transportation is a boon to the public. The 
contribution of bus transport to the nation is about 1.2% which is 25% of contribution of all the transportation sectors in 
India. To make use of the bus transport system efficiently, proper bus management and depot management are necessary. 
Madurai, a temple city situated at the southern part of Tamil Nadu is well connected with air transport, rail transport and bus 
transport network. The city is divided into four zones with 100 wards. The rural and urban characteristics make 70% of the 
population of Madurai to prefer bus transportation. This study deals with the city bus services and the depot management in 
Madurai district. The district contains 16 depots with five depots in zone I, two depots in zone II, three depots in zone III and 
six depots in zone IV to spread the bus service throughout the city. To provide a good service, factors affecting the bus 
transport management were identified and a category analysis is done by comparing with the 7.5 norms provided by the 
government of Tamil Nadu. A suitable suggestion for the effective depot management and reasons for higher and lower trips 
in Madurai district is given in this paper. 
 
Index Terms—7.5norms, Boon to public, City bus services, Depot. 
 
I. INTRODUCTION 
 
A system including bus maintenance, fuel costing, 
routing, warehousing, communications, traveler and 
cargo handling, and accountings leads to the 
definition of bus transport management [1].Among 
all the public transportation systems, buses are the 
most popular and most commonly used ones because 
of their inherent flexibility, adaptability to changing 
employment and residential patterns, and low capital 
costs. Except higher income group people, all others 
prefer bus transportation for the mode of transport. 
Therefore, many researchers focused on improving 
bus transportation systems by reducing the cost of 
operations, minimizing waiting times, improving the 
quality of service, etc.The design of bus transit 
system may be considered as a systematic decision 
process consisting of four stages: network design, 
frequency setting and timetable development, bus 
scheduling and driver scheduling [9]. However, the 
two most fundamental elements, namely the design of 
routes and setting of frequencies, critically determine 
the system performance from both the operator and 
user point of view. Significant savings in resources 
can be made by the re-organization of bus routes and 
frequency  suits the actual travel demand. This paper 
deals with the city bus services and depot 
management in Madurai district [10].The Pandiyan 
Roadways Corporation Ltd. (presently Tamil Nadu 
State Transport Corporation ( Madurai) Ltd, Madurai 
Region), came into existence from 17.01.1972 on 
account of nationalization of buses of the private 
operators as per the 1971 Act. The fleet of 346 buses 
along with the Depots and workmen were taken from 
M/s Southern Roadways Private Ltd, Madurai.The 
Government with a view to streamline the operations 

ordered for the transfer of Aruppukottai branch, 
which was taken over on 01.04.91 along with the 
buses from M/s Maruthu Pandiyar Transport 
Corporation Ltd. (presently TNSTC (Kumbakonam) 
Ltd, Karaikudi Region) and with this transfer, the 
entire Virudhunagar District came in to the 
operational jurisdiction of this Corporation. When the 
fleet was 1249, the Corporation was bifurcated as per 
G.O MS No.100 dated 29.04.1997 and the new 
Corporation commenced its operation in the name of 
M/s Veeran Sundaralingam Transport Corporation 
Ltd. (presently TNSTC ( Madurai) Ltd, Virudhunagar 
Region), having its Head Quarters at Virudhunagar 
with 352 buses with effect from 
01.05.97.Subsequently the name of Pandiyan 
Roadways Corporation Ltd. was changed to Tamil 
Nadu State Transport Corporation (Madurai Dvi I) 
Ltd [11]. 
 
II. ISSUES IN BUS TRANSPORT 
MANAGEMENT 
 
Madurai is considered as a second tier city, with good 
cultural aspect and with heritages and with better 
transportation. The city is well connected with roads 
for the services of buses. Buses plays a vital role in 
ensuring the roadway transportation of Madurai and 
still, makes the 13,30,015 lakhs of the population to 
be alive in migrating them from one place to the 
other. Bus demand fails to fulfill the needs among the 
upper middle class and the upper class. Even the 
lower class people hesitates to board down the bus 
transportations due to the inconvenience produced by 
the bus services. It may include delay, comfort, cost, 
and other factors which make the public to repel from 
the bus service. Some of the filtered issues are, 
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overcrowding due to inadequate system, poor depot 
management, Inefficient & uneconomic bus routes, 
Irrational location of bus stop, Frequency of service 
& schedule is not strictly adhered, Inefficient design 
of buses, traffic congestion, frequent stopping & 
starting needs more fuel consumption, wear & tear of 
vehicle [3]. However, these are considered as the 
major problems that overtakes the necessity of the 
bus transport to ensure it in a non-celestial manner in 
Madurai among the public. 
 
III. DEPOT IN MADURAI TAKEN FOR STUDY 
 

 
Fig 1. Location of sixteen depot in Madurai 

 
Table 1. List of depot in Madurai 

 
 
IV. RESEARCH METHODOLOGY 
 
The methodology of this paper deals with 
identification of factors, Category analysis of factors 
and establishing inter-relations were compared with 
the basis of 7.5 norms. Data was collected from the 
questionnaire survey and a desired line diagram is 
created to know the frequency of trips from each 
depot.A detailed study of literature review has been 
undergone to understand the management of depot in 
a city or district. This helped to attain and to 
understand the factors affecting the bus services in 
terms of regulatory framework, frequency of trips, 

vehicle size and type, fleet size, operating costs, 
operating practices in each depot, vehicle 
maintenance and bus utilization. The identified 
factors were taken into an account for category 
analysis and the trips generated from each depot were 
projected in a desire line diagram to know the 
attraction and generation points in the district. 
Finally, the analysis investigated the issues in depot 
management by the operators with a suitable 
suggestion.Further the factors identified above were 
transposed into a sixteen open and closed survey 
questions and circulated to the selected key 
employers working in each depot. Factors were aimed 
and applied to the main factors such as service, 
operation and maintenance, time/travel and cost. This 
was achieved by applying the category analysis in 
comparison towards the 7.5 norms provided by the 
government of Tamil Nadu. 
 
A. Description of 7.5 norms 
A set of rule or a framework is followed by the 
government of Tamil Nadu in to set the bus depot and 
to maintain it effectively. Generally every depot 
should be consisted of, 
 Re-fuelling system  
 Workshop for repairs  
 Wash bay  
 Heating ramp and parking lots for buses  
 Administrative staff buildings  
 Parking for external vehicles 
 

Table 2. Description of 7.5 norms by Govt.of TN 

 
B. Category Analysis 
The parameters extracted from the questionnaire have 
taken into account to differentiate the existing 
facilities provided in every sixteen depot of Madurai. 
This helps to identify the needs and the further 
progress of each depot. Simultaneously, category 
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analysis provides a citation to suggest each depot 
with able management strategies.This part discussed 
graphs and tables about each of the main factors such 
as number of buses, number of employees, spare 
drivers and conductors, recovery vans in each depot 
and other factors and also the desire line diagrams. 
So, the comparison of each parameters from all the 
sixteen depots has been enlisted in a table to make 
clear that which depot satisfies the 7.5 norms 
provided by the government of Tamil Nadu.  
  
Buses in each depot should satisfy the norms of 
having 90-100 buses. Among the 16 depot, 4 depot 
does not satisfies in accordance to the norms with a 
number of less than 40 – 35 buses per depot. Among 
them Pasumali and Thirunagar depot suffers a lot 
with minimum number of buses which are in zone IV. 
Employees are the backbone of any work. Though in 
works of managements they play a vital role in 
decision making and for handling works. In the 
scenario of every depot the availability of  employees 
should be at a range of 200-300 to satisfy the norms. 
The recruitment of employees in each depot were 
done on a basis of availability of buses per depot. To 
handle a single bus 10 employees were appointed in 
terms of 2 drivers and 2conductors, 1 spare driver and 
1 spare conductor, and a set of 4 mechanics in terms 
of 2  general mechanics and 2 tyre re-capping men’s 
were set . As per norms the employee factor does not 
get satisfied in each depot, but to an extent the 
parameter has been adjusted as per the availability of 
buses in each depot, so to that no shortage and no 
further recruitment is needed. Intake of new buses per 
depot should be at a range 2-3 buses. Among the 16 
depot the larger depot with ample of buses satisfies 
the norms, whereas the smaller depot with less 
number of buses fails the norms by providing “zero” 
intake of new buses per year. Super Low Floor 
buses(SLF) in each depot found to be available at a 
rate of 10 per depot. The availability or non-
availability of these buses in each depot does not 
affects the norms, but the presence of these buses 
supports the senior citizens to board and lodge the 
buses in a comfortable manner, though the floors 
were at a ground clearance of 80-100 cm. Diesel 
availability of each depot depends upon the number 
of buses in each depot. As a rule a bus should be 
filled with 130 liters of diesel per day. Pasumalai one 
of the depot gets to fail the norms in this scenario 
with 80 liters of diesel per buses per day. The other 
parameters such as Earned Value Per Kilometre 
(EVKMPL), sharing of shifts of drivers and 
conductors were maintained as a equal target in each 
depot. The Earned Value Per Kilometre is fixed as 34 
rupees per kilometer. Spare drivers and conductors 
were provided at a range of 2 per buses and shared 
equally in each depot.The presence of recovery vans 
per depot should not be less 2 per depot. But the 
depot administrative regulation scrutinized the act as 
having 2 recovery vans per zone, so there is no lag in 

providing recovery vans to each depot.The number of 
trips from each depot is assigned as 8 trips per buses. 
This may include single and double trips. So the trip 
assignment is studied in detailed with the help of the 
desired line diagram. 
 

Table 3. Comparisons with respect to 7.5 norms 

 
 
C.  Desire Line Diagram 
The path which usually represents the shortest or 
most easily navigated route between an origin and 
destination. The number of trips carried out by each 
buses from each depot is drawn with the help of the 
desire line diagram with a maximum trips of 15 per 
day to an area. The maximum trip of 15 number of 
trips is differentiated with a scale of 0.50mm 
thickness, 6-8 number of trips is differentiated with 
0.30mm thickness, 5-4 number of trips were indicated 
with 0.20mm thickness and the trips which are less 
than 10 are indicated with 0.10mm of thickness. 
Table 4 expresses the most attracted and generated 
points among the zones I, II, III, IV. The bus services 
provided from each depot suggests that, the bus 
services were not only provided to the zones where 
the depot location exist, but also to the inter-zones. 
An observation from the above table says higher the 
frequency of trips, the more the attracted and 
generated points in the district. Stations like Periyar 
Nilayam (zone IV), Anna Bus stand (Zone II), 
Mattuthavani (zone II), Therkuvasal(zone IV), 
Arapalayam (zone II), Thallakulam (zone IV) 
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experiences higher frequency of trips of about 12-15 
trips per day. This might be an advantage of 
providing higher trips to the regions with higher 
population and with recreational areas but, the 
difficulties for the depot operators to assign more 
number of trips to that areas makes them to fail to 
provide required trips to the areas which are remote 
from the location of the depot.Thus the assigning of 
trips makes the operators in the depot push them in a 
pit. This leads the less frequency of trip zones as the 
poor attracted and generated areas. Zone III with 
three depot makes the operators the assign the trips to 

a difficult. This zone is provided with sufficient trips 
to the areas with dense population and where the 
socio-economic activities were found to be high. This 
makes the operators to yield a better profit to the 
government by providing more number of trips to the 
most attracted zones, but lags in providing services to 
the surrounding areas. 4-6 trips within the zone III is 
found to be the highest trips per day to the remote 
areas around the zone. This makes the zone to be the 
poor attracted and generated zone with 1054 trips 
which is 17.36% of trips per day among the other 
zones. 

 
Table 4. Most attraction and Generation points with trips per day 
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Table 4 expresses the most attracted and generated 
points among the zones I, II, III, IV. The bus services 
provided from each depot suggests that, the bus 
services were not only provided to the zones where 
the depot location exist, but also to the inter-zones. 
An observation from the above table says higher the 
frequency of trips, the more the attracted and 
generated points in the district. Stations like Periyar 
Nilayam (zone IV), Anna Bus stand (Zone II), 
Mattuthavani (zone II), Therkuvasal(zone IV), 
Arapalayam (zone II), Thallakulam (zone IV) 
experiences higher frequency of trips of about 12-15 
trips per day. This might be an advantage of 
providing higher trips to the regions with higher 
population and with recreational areas but, the 
difficulties for the depot operators to assign more 
number of trips to that areas makes them to fail to 
provide required trips to the areas which are remote 
from the location of the depot.Thus the assigning of 
trips makes the operators in the depot push them in a 
pit. This leads the less frequency of trip zones as the 
poor attracted and generated areas. Zone III with 
three depot makes the operators the assign the trips to 
a difficult. This zone is provided with sufficient trips 
to the areas with dense population and where the 
socio-economic activities were found to be high. This 
makes the operators to yield a better profit to the 
government by providing more number of trips to the 
most attracted zones, but lags in providing services to 
the surrounding areas. 4-6 trips within the zone III is 
found to be the highest trips per day to the remote 
areas around the zone. This makes the zone to be the 
poor attracted and generated zone with 1054 trips 
which is 17.36% of trips per day among the other 
zones. 
 

 

Table 5. Zones with higher and lower trips in Madurai 

 



International Journal of Management and Applied Science, ISSN: 2394-7926                                                 Volume-3, Issue-3, Mar.-2017 
http://iraj.in 

 Bus Transport Management in Madurai 
  

21 

 
Figure 2. Most trip generated and attracted  Zone(4) 

 
Table 5 shows the higher and lower trips generated 
individually from each depot. This clearly forecasts 
that zone IV is loaded with higher number of trips 
and the poor management by the depot operators is 
reflected. Pudhur depot (zone II) provides its bus 
service by satisfying the norms to all the zones 
around Madurai with minimum of 8 trips to each 
operating routes per day. The management of trip by 
the operators in Pudhur depot feels satisfactory. 
 
CONCLUSION 
 
Diesel demand in each depot is in an oscillating 
cycle. Among the sixteen depot provision or demand 
of diesel for Pasumalai depot makes to feel the 
operators not to satisfy the stipulation. This makes 
Pasumalai depot in zone III to experience a least 
number of trips and with less number of buses. As per 
7.5 norms provided by the government of Tamil 
Nadu, every bus should be pumped with 130 litres of 
diesel per day and the bus demand should be satisfied 
with 45-70 buses per depot. The bus in Pasumalai 
depot gets only 80 litres of diesel per day, though the 
buses from these depot experiences less number of 
trips within and outside zone III.  
Remaining 50 litres of diesel is used for the body 
building unit garage in Pasumalai, which makes the 
operators in Pasumalai to feel perplexity to manage 
the diesel efficiency in the depot. The lack of these 
two criteria makes the depot operators to manage the 
depot of Pasumalai in an ineffective manner. 
Providing 38.46% of diesel demand will reduces the 
operator’s difficulty in Pasumalai depot and will 
increases the number of trips in zone III.  
Also, the poor assignment of trips to zone III by the 
depot operators from every depot makes the zone III 
as a poor attracted and generated zone. Zone IV is 
identified as the most attracted and generated zone 
due to 32.3% of educational, 30.37% of commercial 

activities got loaded up in this zone, when compared 
to the other zones of Madurai. An effective trip 
assignment with the existing system and to rectify the 
operator’s difficulty in assigning trips to zone III can 
be eliminated by providing 8 trips per day as per the 
7.5 norms. This will increase the trip efficiency of 
65.62% when random trips provided in zone III. 
Ultimately depot operator’s difficulties in assigning 
trips to zone III will be eliminated. 
 
SUGGESTIONS 
 
Some of the clear suggestions from the study will 
satisfy, how to manage the bus transport in Madurai 
based on the aspects of the operators. 
8 per day- 1680 trips in Zone III(85.59% trips gets 
increased) 
 One for all-All for one 
 Equal distribution of trips 
 Close record maintenance 
 Converting old buses to cash 
 Safety with a side of learning 
 Clean and maintenance 
 Sticking with the 7.5 norms at any cause 
The follow-up of the above highlights will pave a 
doorstep to ensure the management of bus transpor in 
Madurai from operator’s perspective. 
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