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India’s largest rail TBM launched in Mumbai

PIONEER NEWS SERVICE
B Mumbai

The Ahmedabad-Mumbai Bullet Train
project achieved a significantengineer-
ing breakthrough on Sunday asIndia’s
largest rail tunnel boring machine (TBM)
was launched from the Vikroli shaft,
beginning excavation toward the under-
construction Bandra-Kurla Complex
(BKC) station.

This marks the first TBM deployment
for the project’'s ambitious 21-kilometre
underground section in Mumbai. Of this,
16 km between Saki (Ghansoli) and BKC
will be constructed using TBM technol-
ogy, while the remaining 5 km has
already been completed using the New
Austrian Tunnelling Method (NATM).

The newly launched TBM will bore a
single-tube, 6-km-long tunnel that will
accommodate both up and down tracks
for the high-speed train. The alignment
passes beneath dense urban infrastruc-
ture, including mult-storey buildings,
major roads, the Mithi River, and other crit-
ical structures, making precision and
safety paramount. Weighing approxi-
mately 3,100 tonnes — equivalent to
about 500 Asian elephants —and stretch-
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ing 96 metres in length (roughly the size
of a football field), this TBM is among the
largestever used for rail tunnels in India.
Its massive 13.6-metre-diameter cutter-
head, comparable in height to a four-
storey building, rotates at 4 revolutions
per minute. The machine is equipped with
state-of-the-art components, including a
cutter wheel, main bearing, jaw crusher,
erector, main shield, tail shield, and four
special gantries.

The project is employing advanced
Mixshield TBM technology, widely regard-
ed as one of the most sophisticated
methods for tunnelling in mixed geolog-
ical conditions and high groundwater
pressure. By using pressurised ben-
tonite slurry to stabilise the tunnel face,
the technology significantly reduces
the risk of ground settlement, ensuring

minimal surface disruption in Mumbai’s
crowded urban environment.

A key feature of the TBM is its ability
to excavate and install concrete segment
linings simultaneously, enhancing both
speed and structural safety. To facilitate
operations, a 56-metre-deep shaft —
equivalent to the height of a 20-storey
building — was constructed at Vikroli.
The site includes a water treatment
plant, slurry treatment facility, ben-
tonite storage, dedicated power substa-
tion, backup generators, ready-mix con-
crete plant, and sewage treatment
systems. Real-time monitoring using
surface settlement points, optical dis-
placement sensors, tilt meters, 3D
targets, strain gauges, and seismo-
graphs will continuously track nearby
structures to ensure safety.

Meanwhile, at a specialised casting yard
in Mahape, Thane, spanning 11.17 hectares,
workers are producing 77,000 concrete
segments to form 7,700 tunnel rings.

Each 100-tonne ring consists of nine
curved segments and one key segment.
The entire tunnel will feature double-
layer EPDM gaskets and hydrophilic
seals, making it fully waterproof for long-
term durability.
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{ MUMBAI-AHMEDABAD BULLET TRAIN PROJECT }

Largest tunnelling machine begins
work on 6-km bullet train tube

Shashank Rao

letters@hindustantimes.com

MUMBAI: The Mumbai-Ahmed-
abad Bullet Train project
crossed a construction mile-
stone on Sunday with the coun-
try’s largest railway Tunnel Bor-
ing Machine (TBM) commenc-
ing excavation from Vikhroli
towards the Bandra Kurla Com-
plex (BKC) station. The official
inauguration by Union railway
minister Ashwini Vaishnaw was
cancelled due to the red alert
and heavy rain in Mumbai.

The 13.6-metre diameter Mix-
shield TBM will construct a
6-km single-tube tunnel carry-
ing both the up and down Bullet
Train tracks. The tunnel forms
part of the 21-km underground
section of the Mumbai-Ahmed-
abad High Speed Rail corridor.

Of the 2I-km underground
stretch, 16 km between Ghan-
soli's Sawli and BKC will be
excavated using TBMs, while
the remaining 5 km has already
been completed using the New
Austrian Tunnelling Method.
Railway officials said the TBM,
launched from a depth of 56
metres below ground level, has
begun its journey towards BKC.

Weighing around 3,100 ton-
nes and measuring 96 metres in
length, the machine is among
the largest ever deployed for a
railway tunnelling project in
India.

The Mixshield TBM technol-
ogy is designed to operate safely
in mixed soil conditions and
areas with high groundwater

Weighing around 3,100 tonnes and measuring 96 metres in length,
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the machine isamong the largest ever deployed for a railway

tunnelling project in India.

pressure while minimising
ground settlement and surface
disturbance. The machine can
simultaneously excavate and
install precast concrete lining
segments, enabling faster and
safer construction.

The National High Speed Rail
Corporation Ltd (NHSRCL) has
constructed a 56-metre-deep
launch shaft at Vikhroli, along
with slurry and water treatment
plants, a dedicated power sub-
station, and other support infra-
structure.

Monitoring instruments,
including settlement markers,
tilt meters, seismographs and
3D monitoring targets, have
been installed to ensure the
safety of nearby buildings dur-
ing excavation.

An 11.17-hectare casting yard

at Mahape is manufacturing
around 77,000 precast concrete
segments required for the tun-
nel lining.

Officials said tunnelling
between Vikhroli and BKC is
expected to be completed by
early 2027, while the Vikhroli-
Ghansoli section is likely to be
completed by March 2028.

Separately, suburban train
services on Central Railway's
Harbour line were affected on
Sunday morning after a tree
branch fell on an overhead
equipment (OHE) wire near
Sewri at around 10.25am. Rail-
way authorities imposed a
power block on both the up and
down lines from 10.45am to
11.20am to remove the obstruc-
tion and inspect the overhead
infrastructure.
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A tunnel boring machine being used for excavation.

Bullet train project
hits key milestone

RiNKU BEHERA

TRIBUNE NEWS SERVICE

MUMBAL, JULY 5

Marking a major milestonein
the  Mumbai-Ahmedabad
bullet train project, India’s
largest rail tunnel boring
machine (TBM) began exca-
vation on Sunday from the
Vikhroli shaft towards the
under-construction Mumbai
bullet train station.

Of the 21-km underground
tunnel section, 16 km between
Sawli (Ghansoli) and Bandra
Kurla Complex (BKC) in
Mumbai will be constructed
using tunnel boring
machines. The remaining 5
km section has already been
completed using NATM (New
Austrian Tunneling Method).

The tunnel boring machine
launched from Vikhroli will
excavate a six-km-ong single-
tube tunnel designed to
accommodate both up and
down tracks of the Bullet
Train. During its journey, the
machine will pass beneath
dense urban areas, including
multi-storeyed buildings,
roads, the Mithiriver and oth-
er critical infrastructure.

This TBM features a massive
cutterhead with a diameter of

Che Cribune

Indiaslargest rail tunnel
boring machine begins
excavation from Vikhroli

136 metres, weighs 3,100
tonnes and has atotal length of
96 metres. The cutterhead
rotates at up to four revolutions
per minute. The machine’s
other components include
main bearing, jaw crusher; erec-
tor, main shield, tail shield and
four specialised gantries that
support tunnelling operations.

The machine is a Mixshield
TBM, an advanced slurry-type
tunnelling system specifically
designed for large-diameter
excavation in mixed geological
conditions and areas with high
groundwater pressure.

The Mixshield technology
uses pressurised bentonite
slurry to stabilise the tunnel
face during excavation. It is
particularly suitable for com-
plex geological conditions and
urban environments. This
method has been selected for
the Mumbai suburban section
due toits capability to control
ground settlement and min-
imise surface disruption in
densely populated areas.
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India’s blggest rall TBM starts dlgglng

Abhishek Pathak

MUMBAI
—

The Mumbai-Ahmedabad
Bullet Train project crossed a
major construction milestone on
Sunday with the country’s largest
rail Tunnel Boring Machine
(TBM) beginning excavation
from Vikhroli for the under-
ground tunnel leading to the

upcoming Bandra Kurla
Complex  (BKC)  station
Although Union railway minister

Ashwini Vaishnaw was sched-
uled to flag off the launch, the
eventwas cancelled due to heavy
rain. The nnelling work, how-
ever, is set to proceed as planned.

The 136-metre diameter
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Mixshield TBM will construct a
6-km single-tube tunnel that
will carry both up and down
Bullet Train tracks. It forms

partof the 21-km underground

section of the Mumbai-
Ahmedabad high speed rail
corridor.
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Undersea bullet train
tunnel work begins

MANOHAR KESARI
MUMBAI

Work began on Sunday on
the undersea tunnel for the
Mumbai-Ahmedabad bul-
let train corridor, with In-
dia’s largest Tunnel Boring
Machine (TBM) launched
from the Vikhroli shaft in
Mumbai.

Railway Minister Ashwini
Vaishnaw shared details of
the development on social
media, calling it a key step
in the country’s first bullet
train project.

The 21-km underground
tunnel section includes a 16-
km stretch between Sawli
in Ghansoli and the Ban-
dra-Kurla Complex (BKC),
which will be built using
the TBM. The remaining 5
km has already been com-
pleted using the New Aus-
trian Tunnelling Method
(NATM).

The TBM launched from
Vikhroli will excavate a
6-km single-tube tunnel de-
signed to carry both the up
and down tracks. It will pass
beneath dense urban ar-
eas, including multi-storey
buildings, roads, the Mithi
River and other critical in-
frastructure.

One of the largest ma-
chines ever used for rail-

way tunnelling in India, the
TBM has a 13.6-metre cut-
terhead, nearly the height
of a four-storey building. It
weighs 3,100 tonnes and is
96 metres long. The cutter
wheel rotates at four revo-
lutions per minute.

The machine is a Mix-
shield TBM, an advanced
slurry-type tunnelling sys-
tem used for large-diameter
tunnels in mixed ground
conditions and areas with
high groundwater pressure.
It uses pressurised benton-
ite slurry to stabilise the tun-
nel face during excavation.

The technology was se-
lected for the Mumbai sub-
urban section because it
helps control ground settle-
ment and reduces surface
disruption in densely pop-
ulated areas. The TBM can
also excavate the tunnel and
install segmental rings at the
same time, improving safety
and speed.

A 56-metre-deep shaft
has been built in Vikhroli to
launch the machine. The site
includes support systems
such as water and slurry
treatment plants, bentonite
tanks, a power substation,
backup generators, a ready-
mix concrete plant, a slurry
transport system and other
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Undersea bullet train
tunnel work begins

CONTINUED FROM P1 logistics infrastructure.

A real-time monitoring sys-
tem has also been installed to ensure safe tunnelling
and protect nearby structures. It includes settlement
points, optical displacement sensors, tiltmeters,
strain gauges and seismographs to track vibrations
and ground movement.

A dedicated casting yard spread over 11.17 hectares
in Mahape, Thane, is manufacturing tunnel lin-
ing segments for the 16-km TBM section. Around
77000 concrete segments will be cast to form 7,700
tunnel rings.

Each ring consists of nine curved segments and one
key segment. Each segment is 2 metres wide and 500
mm thick, while a complete ring weighs around 100
tonnes.

The TBM-built tunnel is being designed as a fully
waterproof structure. Double-layer EPDM gaskets,
along with hydrophilic seals, are being used on the
lining to prevent water leakage and ensure long-term
safety.
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Mumbai-Ahmedabad Bullet Train project achieves major milestone.
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Bullet Train: Excavation of country's largest tunnel begins in Vikhroli
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Work on the bullet train's underground tunnel has commenced from Vikhroli.
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Bullet Train Project: Tunneling begins from Vikhroli using country's largest ‘Mega
Boring Machine'
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Bullet Train TBM Operational
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Excavation for the Bullet Train underground tunnel has begun
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BULLET TRAIN'S BIG DIG BEGINS TOMORROW
3K-TON GIANT SET TO START BORING AT VIKHROLI

The Mumbai-Ahmedabad bullet train
project will enter a crucial construction kmoorted I
phase on Sunday with the first tunnel POLE i
boring machine (TBM) beginning Weight:
excavation from the Vikhroli launch
shaft. The underground corridor forms = 39080 ton

Two TBMs

part of the 21-km tunnel between BKC 3 184

and Shil Phata, including India’s first ton

7-km undersea rail tunnel beneath " Maximum

Thane Creek. Manthan K Mehta reports ~ excavation rate
TUNNEL WORK - 49mm

per minute
TBM launch Second TBM launch: T
from Vikhroli:  Sawli, Ghansoli

(within a fortnight)
JU | y 5 Route: Sawli to Vikhroli

Route: l-ength: 9.7 k"n
Vikhrolito BKC  Expected tunnelling period:
Length: 48 km About 30 months

Expected tun-  NATM section already

ferhaad IT WILL BE A SINGLE TUNNEL

nelling period:  completed: Shil Phata
About to Sawli, Ghansoli equipped Single tunnel large enough to accommo-
20 months Length 4.8 km with 84 cutter  date both up and down high-speed rail
7 discs, 124 tracks (unlike twin tunnels for, say,
scrapersand  Metro Line 3)
16 bucket )
Y [ \ lips Total underground section
S 21 km (BKC to Shil Phata
MAMMOTH MACHINES > Key com- . )

ponents in-
spedx  mcutteread coecuter (.| )
N Shield/Slur-  diameter: wheel, main ] .
ry-based 13.6metres  Dearing, TBM-driven NATM section

) jaw crusher,  gection: 16 km completed: 4.8 km
¥ Maximum erector, Main (k¢ tosawli)  (Shil Phata to Sawli)
cutterhead shield, tail

shield and > Tunnel depth ranges from 25 metres to

speed: 4 RPM four support 57 metres below ground, with the deepest
I TBM length: 95.32 metres each gantries point reaching 114 metres below Parsik Hill

Project contractor: 3
Afcons Infrastructure Ltd
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Mumbai set for
first Bullet TBM
launch on July 5

Abhishek Pathak
MUMBAI
Union railway Minister

Ashwini Vaishnaw is sched-
uled to launch the first tun-
nel boring machine (TBM)
for the Mumbai under-
ground section of the
Mumbai-Ahmedabad Bullet
Train project on Sunday. The
launch will take place at the
Vikhroli shaft, from where
the giant machine will begin
tunnelling towards Bandra-
Kurla Complex (BKC). The
event is expected to go ahead
despite the weather depart-
ment issuing a yellow alert
for rain in Mumbai on the
same day.

The launch marks a major
milestone in India's first
high-speed rail corridor. The
13.6-metre diameter TBM,
weighing over 3,000 tonnes,
has been assembled at the
Vikhroli site after its massive
350-tonne cutterhead was
recently lowered into the
shaft.

The machine will excavate
nearly 6 km of the 21 km
underground section
between BKC and Thane,
including a 7-km undersea

13.6-metre tunnel
boring machine will
begin excavation from
Vikhroli towards BKC;
second TBM likely to
start work by month-
end

The event is expected
to go ahead despite the
weather department
issuing ayellow alert
for rain on Sunday

tunnel beneath Thane Creek.
The large diameter of the
TBM will allow both the up
and down bullet train tracks
to pass through a single tun-
nel, making it one of the big-
gest rail tunnelling machines
deployed in the country.

According to senior pro-
ject officials, the TBM will
continue tunnelling at a
planned speed even during
the monsoon after the inaug-
uration. “The machine is
designed to operate safely
through the rainy season.
Once the launch is com-
pleted, excavation will con-
tinue as per the project
schedule,” a senior official
said.


Pooja Singh
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momentum

20 | Prahaar Mumbai Marathi 08 Mumbai-Ahmedabad Bullet
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