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Abstract — The infrastructure development in Mumbai
city is carried out on a large scale in recent times. The
Mumbai Metro project is one such project which is
recently under construction and one-of-its kind project.
In our project we have mainly worked on the
Construction Management of the metro project which
involves Line 3 of the metro project. The scheduling of
various activities has been done in the Microsoft Project
Management Software by adding various activities, sub-
activities, duration, resources required and cost of each
resource. The various difficulties and the challenges
faced during the entire project were also identified and
various practical solutions were also given regarding
the same. As the project is under construction, various
delays caused during the project were also identified.
The rapid transit system of Mumbai Metro is a solution
to the large amount of traffic and accidents occurring in
the city. It is being built with an estimated cost of
Rs.30000crores with overall completion expected in year
2021. When completed, the core system will comprise of
27 stations with line length 33.5kms for the line Colaba-
Bandra-Seepz.

Keywords- construction management, Mumbai
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I- INTRODUCTION

Line 3 (Mumbai Metro)

The Aqua Line of the Mumbai Metro also known

as Line 3 or the Colaba-Bandra-SEEPZ line, is a part
of the metro system for the city of Mumbai, India of
which construction has been initiated. When completed,
the 33.5-km long line will be the first underground metro
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line in Mumbai. The metro line will connect Cuffe
Parade business district in the extreme south of the city
to SEEPZ in the north-central with 26 underground and
one at-grade station. The track width is standard gauge.
The cost of this corridor is estimated at Rs.30000
crore (US$4.3 billion). Line 3 is expected to reduce road
congestion, besides reducing the load on the Western
Line between Bandra and Churchgate.The project is
being implemented by the Mumbai Metro Rail
Corporation Limited (MMRCL). The line starts at Cuffe
Parade, will run through Nariman Point
Churchgate, CSMT, Girgaon, Worli, Dadar, Mahim, Ban
dra-Kurla Complex, Santacruz (East) and past the
domestic and international terminals of Mumbai Airport,
through Andheri MIDC and terminates at SEEPZ. The
section of the line between Bandra Kurla Complex and
Dharavi stations includes a 170 metre long tunnel
passing under the Mithi river. This will be the second
under-river metro rail tunnel in India after the
tunnel underneath the Hooghly river on Kolkata Metro
Line 2.The 33.5 km, Rs. 23,136 crore project involves
five major entities - MMRCL (Mumbai Metro Rail
Corporation  Limited), Padeco, MMRDA, CREC
(China).Major (65%) funding for the project was
received through a soft loan of Rs. 13,235 crore from
JICA (Japan International Cooperation Agency) with the
rest provided by the exchequer through the Government
of India and Government of Maharashtra.

II- METHODOLOGY

The methodology of the project involves:

e Determination of objective and scope of study.
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e  Critical literature review. All the activities which were added in the
e Detailed study of total project management. software along with their resources, duration
e Understanding of MS Project Software. and cost of each item.

e Conducting Site Visits. The images below indicate the main activities
e Data collection and data analysis. and their corresponding Gantt Charts obtained:

e Implementation of MS Project Software.
e  Conclusion.
e Documentation of study.
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e  Total activities (including sub-activities): 279
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Fig 3- Gantt Chart 1

Fig 7- Cost Overview

IV- DIFFICULTIES / CHALLENGES FACED
AND SOLUTIONS

e Due to the traffic load at grade, the concreting
work could not be carried out at the daytime.
Hence most of the concreting work was carried
out at the night time.

Fig 4- Gantt chart 2 e During the process of construction most of the
underground water pipelines, sewer pipelines,
drainage pipelines were overcome. The
construction work was carried out keeping the
pipelines safe.

e The variation in climatic conditions also played
a major factor during the construction process.

e Various new type of construction practices like
the scissor type of construction were practiced.

e Various other difficulties such as river
overflow, occurrence of big rocks, removal of
water from excavated pit were also successfully
solved.

Fig 5- Gantt chart 3

V- RESULTS

e After the various activities were added in the

. software, the GANTT CHART was obtained.

[o o CREE o [ - e The interdependencies amongst various
activities are shown in the Gantt chart.

e Also the total approximate cost incurred for the
project is also shown in the software.

e The critical path activities along with the
flowchart are depicted in the result section of
the software.

e The challenges faced during the project and the
effect of those challenges on the activities and
thereon on the project are studied.

Fig 6- Gantt chart 4
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VI- FUTURE SCOPE

The ongoing Underground Mumbai Metro 3
project of total 27 stations in which 26 stations
underground and one station at grade is
expected to be completed by the year 2021.
This project will reduce road traffic congestion
in the city massively which is the prime cause
and concern of this project.

Efficient planning and scheduling of such mass
infra projects will help in the completion of the
project within time and budget both.

In future for management of any mass infra
project, Efficient use of management software
like MSP will help in proper planning and
scheduling of the activities along with the
duration and budget of the project. It will
reduce the efforts of management and will help
in solving the problems and corrections within
no time.

This concept of underground construction is
adopted in many cities abroad, and when the
question of traffic congestion arises, going
underground is the best way possible and very
definitely this concept will be adopted in future
wherever in need.

VII- CONCLUSIONS

In the course of the project we were able to gain
knowledge of ongoing activities by visiting on
site of CSMIA T2 Station and the procedure of
construction activities were obtained and
studied with respect to TIME, MATERIAL
AND COST. Accordingly further those
activities were put in MSP software along with
duration and cost. (Cost of the resources was
obtained from DSR of Mumbai and Delhi.)

On the basis of assumptions of the future
challenges or difficulties, corrective actions
were shown in the software like lagging of
activities due to various factors affecting,
scissor crossing of tracks taking place affecting
in delay of tunneling work, delay in excavation
activity due to hydraulic excavator breakdown,
delay in joining the two packages after tunnel
breakthrough etc.

Accurate and efficient planning and scheduling
was done on MSP software. MSP software
made easy working and better results with quick

improvisation of corrections and solving
problems.

e When the activities were added in the software,
we could understand the different areas of MSP
software to gain in depth knowledge of
software.

e  Overall the entire project work was very
informative and we gathered much more
information about the ongoing project and
understood various factors which play vital role
in such type of mass infra projects or rapid
transit system projects.
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