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Kolkata Metro Rail Corporation Limited (KMRCL), is
constructing East-West Metro which will be connecting the
twin cities of Kolkata and Howrah. The proposed Metro Rail
route will also pass under the mighty river Ganges. The
under water tunnelling is technologically comparable to
the Eurostar — connecting Paris and London. The German
made machines, christened Prerna and Rachna, are
progressing at a steady pace. This marvel of modern
technology is a re-sounding first in India as well as a rare
venture worldwide. | am happy to note that the Company
is publishing its first Newsletter, which will disseminate
information and progress of this very important project on
regular basis.

| wish this endeavour all the success.
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From the
desk of MD

Satish Kumar, IRSE

| am happy to note that Kolkata Metro Rail Corporation is
publishing its first Newsletter. This is a challenging and
ambitious Urban Transportation Project undertaken by
Government of India in Kolkata. In spite of several constraints
and difficulties, considerable progress has been achieved
in this project since inception. It is pleasing to share that
the Phase-I of the Project is set to be commissioned in 2018
which will be the second MRTS System to be commissioned
in Kolkata.

Kolkata East West Metro Corridor is a 16.6 Km. Metro Corridor
connecting Salt Lake Sector V in the East with Howrah
Maidan in the West. The length of the elevated corridor is
5.74 Km., while the length of the underground corridor
is 10.86 Km. There will be six elevated and six underground
stations. Estimated project cost is T 8996 Crs.

The twin tunnels of Kolkata East West Metro are crossing
river Hooghly in between Howrah Station and Mahakaran
Station. Team KMRCL had a dream of constructing The First
Railway Tunnel in India (rather First Transportation Tunnel)
below the mighty river Hooghly. This dream was motivating
the team. We came closer to our dream when on 15th April
2017, When Tunnel Boring Machine - Rachna started working
30m below the ground to enter the river Hooghly after
Ganga Aarti. Preparation for this mega work was done for
6 months. The main issues for tunnelling below river are (i)
water tightness, (ii) water proofing, (iii) gaskets, (iv) ground
water inflow, (v) flooding, (vi) alignment geometry. Degree
of water tightness required for transportation tunnels is
very high. The soil encountered below river Hooghly is firm
to stiff clay silt which helped in smooth operation of TBM.
TBM operators are kept in the cabin at all times to ensure
that desired face pressure is maintained. It is ensure that
desired quantity and pressure primary gouting is maintained
at all the times. It is ensured that desired quantity and
pressure of primary grouting is maintained at all the times.
Secondary grouting is done every third ring to ensure water
tightness. The First transportation tunnel (Railway Tunnel)
of India below mighty river Hooghly has been completed
on 22/05/2017.
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(2) Kolkata East West Metro Project at a Glance

Kolkata is a 300 year Old Metropolis on the
East bank of the River Hooghly. It is the
capital city of West Bengal as well as the
focal point of industrial and business
activities of the entire Eastern India. As a
result a massive urban conglomeration has
been formed around Kolkata and its twin
city of Howrah on the other bank of the
river Hooghly. This urban sprawl named
Kolkata Metropolitan Area [ KMA] of size
1851 Sg. Km. has a population of 16.8
Million. Population of KMA has increased
28 times since independence. Such huge
upsurge of population and business
accumulation generated tremendous
transportation demand whilst the road
volume of Kolkata is only 5.4%. The need
for urban non-road based mass transit
system in Kolkata was felt in even in the
late '60s and the work of the 1st Metro
Railway in the country was started in this

city in the year 1972 which was the 5th
Metro project undertaken in Asia. This 1st
Line, popularly known as the North-South
Line was commissioned on 24th October,
1984, being the 1st Metro line in this
country which presently operates over a
length of 27.23 Km. As the next step
towards MRTS Development, several new
lines have been under taken by the Union
Government under Ministry of Railways.
The completed length of all the corridors
in Kolkata will be around 130 Km.The
sanctioned cost of all such lines is
¥ 22,000 Crs.

The East-West Line is an extremely
important corridor connecting Salt Lake
Sector-V in the East with Howrah Maidan
in the West. The length of the corridor is
16.6 Km out of which 5.8 Km. is Elevated
and balance 10.8 Km. is underground.
Estimated cost of the project
is T 8996 Crs.

Elevated Corridor 5.8 km + Underground Corridor 10.8 km = Total : 16.6 km

Phase-ll: 7.2 km.

Underground 7.2 km.

Underground Station: 4 Nos.

HOWRAH
STATION

HOWRAH

MAIDAN MAHAKARAN

STATION

LEGEND
Underground
Elevated

Unique Features of this Project

ESPLANADE
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Phase-l:9.4 km.

PHOOLBAGAN
STATION

CENTRAL PARK STATION

SEALDAH
STATION

Underground 3.6 km
Underground Station : 2 Nos

RAMP SECTION

CITY CENTRE STATION

KARUNAMOYEE
STATION

SECTOR-V
STATION

BENGAL CHEMICAL STATION

SALT LAKE STADIUM STATION

Elevated Viaduct 5.8 km
Elevated Station: 6 Nos

East-West Metro Corridor Project Length : 16.6 Kms

Phase-I Phase-lI
- This is going to be the first of its kind metro in India under a river
and this remarkable feature makes it superior to any of the existing Scope Salt Lake Sector-V Sealdah to Howrah
metros. Depth of crown of tunnel below river bed of Hooghly will to Sealdah Maidan via Central
be 13 m with depth of water in average tide level being 13m. The
length of river crossing will be around 520 meters. Length 9.4 Km. 7.2 Km. [ Elevated
« The first transportation tunnel in Eastern India using Earth Pressure Ll | il
Balancing Tunnel Boring Machine. e Sl TS U
-3.62 Kms.] -7.19 Kms.]
First Metro in India to connect Mega Railway Terminals like Howrah
and Sealdah. Stations 8 no [ Elevated -6, 4 no
Underground-2] [Underground-4]
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Passenger Safety & Comfort

« Modern Rolling Stock : All coaches will be air-conditioned, 6 coach formation in a train with max DAILY PASSENGER
capacity of 2068 passengers. IN MILLION
+ Design Headway 2.5 Minute; Traction Power : 750 V DC, Current Collection : Third Rail 1.00
« Initial requirement of Rakes : 84. 0.81
0.70

« All the coaches will be provided with online surveillance camera. Wheel chair access
and parking facilities will be provided in the train.
+ Passenger’s areas in all Underground Stations will be completely air-conditioned.

- Emergency maintenance cum evacuation walkway will be provided all along the tunnel and
elevated viaduct.

+ There will be modern arrangement for fire fighting and fire suppression system in Stations and

Tunnels. 2020 2025 2035

« Platform Screen Doors/ Gates, provided at all stations, which will eliminate the risk of accidental \ )
falling or suicide apart from providing huge energy saving towards air conditioning in underground
stations.

(3) A dream at the threshold
of reality

The deam which was conceived way back is the early 1970s
by the city planners of Kolkata is slowly taking shape and
1. Completed Tunnel in Phase-I the days are not far away when the Kolkatans will see the
2. Completed Viaduct in Salt Lake State of Art Metro Corridor running from East to West of
the Historical City. As the 1st phase of the dream project
is nearing its completion, almost all critical activities have

either been accomplished are or in the process of getting
5. Work started at Strand Road Vent Shaft completed.

3. Concourse slab in progress in Howrah Maidan
4. Completed Sealdah Cross Over

6. 45 meter long Diaphragm Wall in progress at Howrah Station

&
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I. Bridging the Duttabad Viaduct :

In Phase-l of the project this stretch of 365 m was the only unbridged
gap. Though this stretch is very small, yet it is the biggest bottleneck
for commissioning of the project. Unless Viaduct in this patch is
completed even the Phase-l cannot be operationalised. This stretch
is also technically very challenging as the alignment has to be fitted
in a narrow envelop of available land disturbing the least number of
inhabitants in the area. It was possible to fit in the alignment with a
compound curve with combination of 3 different curves of varying
radii. This complex geometry with radii from 150 m. to 445 m. though
has compromised the speed, yet this was the best possible solution
under prevailing conditions.

This stretch has also witnessed a landmark event of rehabilitation of
80 Project Affected People [PAPs]. The PAPs were first rehabilitated in
temporary shelters and now the permanent building is ready to be
occupied. On 6th of May, 2017 all the PAPs were handed over the keys
of the completed flats which they will be able to occupy physically
after they

Launching of the most critical grder in progress.

Il. Central Park Car Depot :

The Car Maintenance Depot is located in Central Park Area of Salt
Lake and is spread over approx. 39 acres. All buildings including
workshops have been completed and at present only some finishing
and road work is left. This Depot consist of facilities like Admin.
Building, Central Store, Workshops, Stabling Shed, Electrical Tractor
unit shed and crew booking building. There are 16 buildings with
combined floor area of 1,66,000 sqm Entire Depot has been designed
on the concept of Green Building with potential to achieve Silver rating
in LEED Rating System. Use of polycarbonate sheets to utilise the

Administrative Building

G+8 Storied Building completed

get electricity connection from WBSEDCL. These 1 BHK flats, measuring
285 sq.ft., are located in 2 blocks equipped with lifts.

As already stated this viaduct has been technically challenging due
to its Geometry. The steel composite girders have been fabricated
with precision to achieve perfect profile in both longitudinal and lateral
directions. The work involves 11 such spans and till now fabrication
of 650 MT of steel out of 925 MT has already been done. May, 2017
was a landmark month when the casting of the deck-slab commenced
after launching of the steel girders. Till now, casting of deck slab in 3
spans has been completed. Another span which is the most difficult
span across the busy EM Byepass between pier 37-38 has already been
launched during the night block on 31.05.2017. The Kolkata Traffic
Police actively supported in executing this difficult task by granting
traffic restriction of 2x45 days. As per the current plan this unbridged
gap will be completed by October, 2017 and thereafter, the installation
of the track in this stretch will start.

daylight, recycling of water,
compensatory plantation, energy
efficient lighting, and
environmental control are some
of the initiatives taken to achieve
the silver rating.

The Car Maintenance Depot has
about 7 km. of track work which
is already in progress. Already 1.2
km. of track has been installed
and for the remaining the work is
in progress. The Depot involves
32 nos. of turnouts, 1st lot of
which have already arrived at site
and will be installed once the
turnout sleepers arrive at site.

All other civil works in the Car
Depot are in progress and will be
completed by July, 2017.

Installation of track in workshop

Y -
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lll. Track works in Main line :

In the main line, for commissioning the Ph-l upto
Phoolbagan, 13.5 km. of track is to be installed
which includes the unbridged viaduct at Duttabad. | 1.
At present all rails for Ph-1 (1080 Grade Head
Hardened Rails) have been supplied and welded
by Flash Butt Welding Machine. This Flash Butt

Sl. no.

Track System

Double Resilient Base Plate
Assembly System by
M/s. Pandrol, UK

VOLUME: 1, JUNE, 2017

TRACK SYSTEM

Details

The system is one of the approved systems of
Indian Railways for the Modern Metro System

Weld of rails will ensure increased asset reliability | 2. Rail 60 Kg. 1080 Grade Head hardened
as this type of weld has as much strength as original (imported from Austria) Rail for Main
rails. In the main line 6.5 Km. of trackwork has been line and 880 Grade rail for Depot
done. It is planned to complete the track works for -
Ph-I by December, 2017. 3. Welds Predominantly welded by Flash Butt
Welding machine
4. Turnouts and crossings Designed and supplied by M/s. Vossloh-Cogifer.

Main line Turn outs are machined in France.

IV. Station Finishing and Coating works :

Work of architectural finishing is in progress in all 6 elevated stations. The interior flooring and wall cladding
work is being finished by granite cladding of different colours. The exterior is being provided a combination of
Aluminium Composite Panels, textured paints and glazed openings. All works including the Electrical and
Ventilation works will be completed latest by February, 2018. Station roof has been completed in all stations and
presently the work in 17 entry structures is in progress. Station roofs have been provided with Aluminium sheets

Station roofing work completed

with 10-12% of polycarbonate sheets to utilise the day light.

(4) Revisiting Legacy of Great Underwater Transportation tunnels in the world on the
occasion of completion of First Underwater Transportation Tunnel in India

Archeologists believe that the earliest underwater tunnel used for
transportation was built by the Babylonians under the Euphrates River
between 2180 and 2160 B.C. ; the knowledge of use of abrasives to
ease rock cutting was developed by the Egyptians at the time the
pyramids led to further developments in rock-cut tunneling.

Tunnelling practice thrived in medieval Europe and the miners, before
starting digging, used to pray for the blessings of Saint Barbara, the
demi-goddess to protect them from under ground dangers like rock
collapse and mine fire. This saga of feminine intervention in Tunnelling
still continues centuries thereafter with all modern tunnel boring
machines still named feminine.

The first under water tunnel of modern age was built across the river
Thames in London from 1825 to 1843 by Marc Isambard Brunel, a
French Engineer, who invented “Shied Tunnelling”in 1818. This 1200ft
long tunnel endured two breakthrough floods and a seven-year
shutdown when the project's cash flow dried up. Brunel and his son
spent everyday in the tunnel, often forced to work from a boat. The
strain reportedly led to his death a few years later. He was knighted
for his feat and engineers around the world began adopting his idea.

The next two centuries have seen great expansion in tunnelling technology with giant tunnel boring machines boring through the earth crust
creating great tunnels which are engineering marvels of the modern world. Some of the great under water tunnels built so far are listed below

Tunnel Country Underwater Length

Seikan Tunnel Japan 53.9Km[23.3 Km.
below water]

Channel Tunnel UK & France 37.9 Km.

Tokyo Bay Aqua line Japan 15 Km.

Hex River Tunnel South Africa 13.5 Km.

Yangtze River Tunnel China 8.9 Km.

Bomlafjord Tunnel Norway 7.8 Km.

Eiksund Tunnel Norway 7.7 Km.

Severn Tunnel UK 3.62 Km.

Sydney Harbour Tunnel Australia 2.8 Km.

Brooklyn-Battery Tunnel | USA 2.8 Km.

Sea/ River Purpose
Tsugaru Strait. connects Hokkaido Island Railway
with the Aomori Prefecture

English Channel, Connects Folkstone in the Railway
UK to Pas-De-Calais, in Northern France.

Tokyo Bay, connects Kisarazu City to Kawasaki City; Highway
Hex River, connects the route between Capetown Railway
& Johhensberg

Yangtze River in Sanghai, connects Wuhaogou, Highway
Pudong and ends in the south of Changxing Island. & Metro
Bemlafjord strait, connects the islands of Stord, Highway
Bomlo, and Fittjar in Norway.

Vartdalsfjorden strait, connects the mainland to Highway
Hareidlandet Island, and Eika island.

Connects South Gloucestershire to Monmouth Railway
Shire, beneath the River Severn.

Sydney Harbour Highway
East River, connects Brooklyn with Manhattan Highway
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