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Dear all,

It gives me great pleasure to introduce you to the

making of one of India’s most ambitious and

cherished infrastructure projects, the Jammu and

Kashmir line, which is fast becoming a reality. The

vision of the project is one of connectivity and change.

The line, which is nestled within the Himalayas

traversing mountains, gorges and ridges, is a

technological marvel. For the first time in the history 

of India, the valleys of Jammu and Kashmir will be

connected by Indian Railways. Once completed the 

line will ensure that this integral part of India will 

be a part of the rail network and is in tune with

Hon’ble Prime Minister Shri Narendra Modi’s vision 

of a New India by 2022.

This mission is going to be accomplished by overcoming

numerous obstacles. It is a tremendous feat of

engineering and needs the unwavering dedication and

drive of all railwaymen working on the project. I am

happy to see that Railways has recorded each moment

of this long and arduous journey in detail, and history

will remember them as leaders of change in India.

I urge all our future engineers, visionaries, artists, and

thought leaders to take inspiration from this amazing

story to work for the country and make a difference. I

dedicate this book to every Indian.

ih;w"k xks;y
PIYUSH GOYAL

jsy ,oa dks;yk ea=h
Hkkjr ljdkj

MINISTER OF RAILWAYS AND COAL
GOVERNMENT OF INDIA
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Dear all,

It is with great pride and pleasure that I

congratulate USBRL for bringing out a coffee

table book on the journey of Indian Railways in

connecting Jammu with Kashmir for the first time

and translating a dream of our predecessors into a

reality that will mainstream the Valley with the rest

of India and open up a new communion of culture,

growth and prosperity. This is the first time that the

Railwaymen are not just chasing deadlines for

tracks, bridges and tunnels but are building a parallel

road infrastructure, one that is an alternative to the

Jammu-Srinagar highway and joins dots of secluded

villages along the way, putting them on the roadmap

of development. This is also the first time that

Railwaymen have excelled in the art of public

management, taking people along, addressing their

concerns and helping them find a way to better 

their lives.

It is commendable that the USBRL, while

negotiating struggles of terrain, land acquisition,

climate, resources and litigation, has managed to

document each milestone on its long journey.

History needs to be recorded from a holistic

perspective and this book is one such chapter that

will be relooked for its relevance and role in a

changing India. Hope you like reading the book.

[ASHWANI  LOHANI]

v'ouh yksgkuh
ASHWANI LOHANI

v/;{k] jsyos cksMZ
insu izeq[k lfpo] Hkkjr ljdkj

jsy ea=ky;
CHAIRMAN, RAILWAY BOARD

&
EX - OFFICIO PRINCIPAL SECRETARY

GOVERNMENT OF INDIA
MINISTRY OF RAILWAYS



[MK  GUPTA]

Dear all,

The USBRL project linking Jammu with

Kashmir is not just a technological feat

that the world will consider as one of

India’s major breakthrough moments. It is an

ongoing human project that has surmounted 

all odds — the physical, territorial and

psychological — to connect people who have

been living in denial for far too long and whose

basic social indices were below par. Today people

in the valleys of Jammu and Kashmir can access

the best of India through the train that will

burrow through mountains and emerge with

the silver edge of a new dawn. 

This project is the most successful example of a

public-private partnership, where engineers and

workers of both sides have worked as a team,

where officers of a public institution have

proven that when presented with opportunities,

they can work out the most effective

management and administrative solutions,

where private sector technocrats have shown

that profit and bottomlines aren’t the only

motive and that they can be altruistic too.

Finally, as this coffee table book shows, it is

about dreamers of a modern India, choosing to

come together and leaving a legacy for all time

to come. Here’s hoping they keep up the

momentum and spirit. 
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M. K. GUPTA
Member Engineering
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[VISHWESH  CHAUBE]

Dear all,

Often we wonder at the world’s greatest

superstructures and gaze at them in awe at

our own superhuman abilities. We shoot a

film and take a photograph to record our moment for

posterity. But I must commend the USBRL for

capturing the story of the making of the Jammu and

Kashmir Railway, despite its many obstacles, through

this coffee table book that will be as relevant and

timeless as it is now. This is also the USBRL’s best way

of sharing knowledge with the lay reader. 

As India’s mega infrastructure project nears completion,

the chapters in this book will bring you close to the

most treacherous and unpredictable Katra-Banihal

stretch, which will ultimately link Jammu with

Kashmir. As you read stories of men and machines, you

will also understand their resolute will to fructify a

project that has far too long been mired in scepticism

and delays. It is, therefore, a great moment of pride and

happiness for the Indian Railways that the crucial arch

span of the Chenab bridge, the world’s highest arch

bridge, has been launched. And when you do take a ride

on the train the day it is commissioned, turn back the

pages in time and remember the heroes who put India

on the map of the greatest mountain railway systems of

the world.

Here’s wishing USBRL the very best in its continuing

mission to find out infinite possibilities.
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egkizcU/kd
VISHWESH CHAUBE
General Manager
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Chapter 1 [page 12-23]

PILGRIM’S PROGRESS: So far Katra was connected with Jammu Tawi, 
where devotees usually congregate from all over the country, only through 
National Highway 1-A
Text: Mohit Kandhari Photographs: Mohit Kandhari

Chapter 3 [page 44-81]
LEAP OF FAITH: So it’s proven. It takes some ordinary
men to do the unthinkable. Seared with passion and a
dream, the world’s highest arch bridge is well on its way to
becoming the showpiece of our own Great Himalayan
Railway and an example that we don’t always need to
measure our capabilities with any other nation
Text: Rinku Ghosh Photographs: Pankaj Kumar

Chapter 2 [page 24-43]
A BRIDGE TOO FAR, YET NEAR: Perhaps it is because of the 
shape-shifting landmass that the British colonialists abandoned the idea
of a Himalayan rail network, a challenge taken up by visionary men
Text: Rinku Ghosh Photographs: Pankaj Kumar
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Chapter 4 [page 92-97]
INFINITE HOPE: Sangaldan was
once a hotbed of militancy and
posed a litmus test of faith to
project engineers. But the human
touch and patience worked in
perhaps the biggest ever HR
management exercise
Text: Siddharth Tewari 
Photographs: Pankaj Kumar

Chapter 5 [page 98-111]
WOKEN FROM A SLUMBER:

Sumber would have been left 
out and continued its pastoral 

ways had the Railways not made 
a road

Text: Siddharth Tewari 
Photographs: Pankaj Kumar

Chapter 6 [page 112-127]
TUNNEL OF LOVE: Be it the railway engineers, geologists and crew or the
villagers, everybody is looking at Arpinchala, the toughest phase for execution
Text: Khursheed Wani Photographs: Mehraj Bhat

Chapter 7 [page 128-139]
GLASSHOUR ON TRACK: Inside the Tunnel Control Room (TCR) at Banihal,
communication experts remotely control affairs
Text: Khursheed Wani Photographs: Abid Bhat

Chapter 8 [page 140-151]
THE BEST JOURNEY THAT ANSWERED EVERY QUESTION: The railway provides an 
all-weather means of transport in the snow-bound rough terrain and accounts for the most inspiring
stories of human endeavour, hard work and commitment from thousands of workers and engineers
Text: Khursheed Wani Photographs: Abid Bhat



F
aith can move mountains for sure. Metaphorically though. In

the real world, you cannot demonstrate it without human

effort and enterprise. And that’s why the impregnable

Himalayas have had to bend and bow a little as skilled workers

led by spirited engineers from India and abroad are scripting a

new chapter in the history of engineering marvels of modern

India in Jammu and Kashmir.

As the dream of connecting Kashmir valley with one of the world’s

largest rail networks is inching closer with every passing day, the

workers on ground zero are facing numerous challenges to stay on track

to meet the current deadline.  The Udhampur-Srinagar-Baramulla Rail

Link (USBRL) is the biggest project undertaken by the Indian Railways

in the mountainous terrain since Independence.

Given the enormity of the task at hand, the Railways divided the

project into three sections – the 25 km Udhampur-Katra, the 129 km

Katra-Qazigund and the 118 km Qazigund-Baramulla tracks. And all of it

is going to be 1,676 mm broad gauge, which makes it a class apart from the

narrow gauge (762 mm) enabling access from all parts of the country to

reach the destination. 

So far 54 km Jammu-Udhampur, 25 km Udhampur-Katra and 
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136 km Banihal-Baramulla links of Jammu-Srinagar-Baramulla line have

already been completed and made operational. Katra-Banihal is the only

missing link between Jammu and Baramulla which passes through the

most challenging stretch of geologically unstable and unpredictable

terrain besides the harshest and steepest Himalayan faces.

The pioneering attempts were made by the British who wanted a

link to Rawalpindi for the sake of administrative efficacy rather than

legacy. However, it was only in 1902 that the Maharaja Sir Pratap Singh

got the first survey done via three different routes — Abbottabad to

Srinagar, Jammu to Srinagar via two different routes through Banihal for

a narrow gauge railway line and another survey for an electric railway

from Jammu to Srinagar via Banihal. But the construction could not be

started because of financial constraints and a lack of sanction from the

then Government. The financial aspect could have been very much met

with the exploration of coal fields in Ladda area, about 30 miles from

Tikri, but logistics and feasibility issues pushed the project on 

the backburner. After 1947, the first step to link Jammu with the rest 

of the country was taken by extending the Jalandhar-Mukerian branch

line to Pathankot.

Work on the 44-km line was started in November 1949 and

formally opened to traffic on April 7, 1952. Further, the rail head was

advanced from Pathankot to Madhopur and then up to Kathua in 1966,

which was just a symbolic stretch. A real and serious effort to bring the

Railway line deep into the State was made in 1969 when a new project

to extend the line beyond Kathua up to Jammu was envisaged. This was

completed within a short span of three years and the Kathua-Jammu



section was opened for goods traffic on October 2, 1972. Subsequently,

on December 2 the same year, the first passenger train, Srinagar Express

(Now Jhelum Express) ceremoniously chugged into Jammu. This project

will be remembered forever as it is one of the few such projects in the

world when work did not stop despite a raging war on the front. That

was the Indo-Pak war of 1971.

Though the focus remained, it was not until 2002 that the 272-km

line joining the Kashmir Valley with the Indian Railway network was

declared a national project, entirely funded by the government. The 

119-km Kashmir Valley railway became completely operational in

October 2009. It connects Baramulla in the western part of the Valley to

Qazigund at the other end, via Srinagar. This line has been extended to

Banihal through tunnel T 80, which pierces through the Pir Panchal

range, thus providing an-all weather connectivity to Kashmir Valley

with the Jammu region. Once completed, the entire Indian Railway

network will be connected to the Kashmir Valley.

However, even with the assured funding and access to the best

international experts and technologies, the project faced many bumps.

Not for any lack of motivation or disenchantment. But because of

bridging a gap between dream and reality. Though there are several

challenges like negotiating tricky terrain, sharp inclines and dips,

jumping over gorges, overriding landslides and earthquakes, holding the

crumbly mountainside despite incessant rain and snow, the Northern

Railway and its men have worked with a beehive mentality leaving

family and a greater part of their lives behind. Then there were the

human cost of displacement and rehabilitation and a series of litigation

that needed the human touch. When it comes to talking about India’s

growth potential, there is, and inevitably will be, comparisons to world

benchmarks on hill rail projects. But the USBRL project is no less,

bracing up to a young Himalayas, where the best laid plans change by

the gradient and texture of the earth, the slightest change of windspeed

and unpredictable weather.

Yet this mission is not about record books or proving a point. It is

ultimately about connecting people’s lives, distanced by circumstance



and terrain. This is a lifeline as it is about ferrying the sick for better

medical treatment, about opening up avenues for students to pursue a

higher education and dreams, about accessing job opportunities, about

economic growth and sustenance in resource-scarce areas and about

crossing all divides like the rivers it spans. It is also about altruism and

people feeling responsible for the lives of others. The earliest Railwaymen

will tell you stories about encountering wild leopards, taking the ponies

up perilous and narrow dirt tracks to map the terrain, sometimes walking

miles on end on treacherous stretches with no option of going back but

moving forward and cocooning themselves in sleeping bags at the sheds

of locals and paying them some money for a basic meal. It is about the

lonely goatherd who gave up counting stars and chose to chase them

instead, joining the railwaymen in their efforts, swinging down slopes,

hacking into the rocks and realising he too could change his destiny. It is

also about how a theory could not become practice on the ground but

how practitioners spun a new theory altogether, innovative, adaptive 

and workable, the classic epithets of Indian ingenuity. It is about an 

all-consuming obsession and passion to pursue the impossible, about

soldierly dedication of people who have left behind homes and families

and have almost not watched their children grow but are making a bridge

they could ride on. And when happy, ageless faces frame coach windows

and stream out of stations in a heaving rush, it is about knowing that life

was worth the good fight. Physicist Freeman Dyson had once said,

“Technology is a gift of God. After the gift of life, it is perhaps the

greatest of God’s gifts. It is the mother of civilisations, of arts and of

sciences.” May we add human relationships to that?
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SO FAR KATRA WAS CONNECTED WITH JAMMU TAWI, 
WHERE DEVOTEES USUALLY CONGREGATE FROM ALL OVER
THE COUNTRY, ONLY THROUGH NATIONAL HIGHWAY 1-A. WITH
THE COMPLETION OF THE UDHAMPUR-KATRA RAILWAY LINE,
THERE IS NOW ANOTHER MODE OF MASS TRANSPORTATION
AVAILABLE FOR PILGRIMS. AND THE NUMBERS ARE RISING. 
BUT THE JAMMU-UDHAMPUR-KATRA RAIL LINK IS NOT JUST
ABOUT FAITH. IT IS ABOUT A NATION’S OVERARCHING AMBITION
TO EXCEL AND SHOW ITS ENGINEERING SKILLS

A
devotee, who spends his time in making others happy without bothering about his own,

has nothing to worry about as God fulfills all his needs. Or so says the Atharva Veda.

Perhaps, faith moved the goddess here so much that she manifested herself as many

human agents of change who would devise ways of bringing her seekers effortlessly to

her doorstep. Perhaps, their penance was worth rewarding. 

Yes, the Katra rail link has brought lakhs of devotees of Mata Vaishno Devi one step closer

to their hearts and minds. I decide to join the rush of pilgrims at Jammu railway station for a

journey through the Shivalik and Trikuta ranges of the Himalayas, as much beautiful as it is

spiritual. For Mata Vaishnavi had spent some time meditating at the most amazing and tranquil

Himalayan vistas and it is in Nature that she sought solace, merging her human form with the

astral power of her creators, the three supreme energies, inside a cave.

Chapter 

Panoramic view of the Katra Railway station



A FEAT OF FAITH

T
he 25.6 km Udhampur-Katra rail line, an engineering marvel built

at a cost of `1,111.44 crore, is not at all about man’s material

advancement. Rather it is about being the lifeline of those

pilgrims who are hoping to graduate to their higher selves. It is

about the old and infirm, who are denied their darshan and the

democratic largesse of the goddess by the sheer exhaustion of a trek and

who could welcome the train as getting that much closer to godliness.

It’s 7.15 am as I book my ticket for the DMU that’s scheduled to

leave the Jammu station half-hour on. The long-distance Shri Shakti

Express has just begun services, connecting pilgrim circuits across the

country. Chants of Jai Mata Di rend the air, lending a certain sacredness

to the proceedings. But the railway staff are a picture of calm efficiency,

guiding first-time travellers and their enthusiasm. RPF men get into

action to discipline the surging wave of seekers as the train hums into

the station. In less than two minutes, my coach resembles a sardine can

with some travellers wiggling at the edges, struggling to find leftover

places to hang on to. But nobody complains as everybody heaves out

his/her deliverance with the collective chant of, “Chalo bulawa aaya hai.”

Such noble intentions, however, are not enough to hide the vanity

of taking selfies. Anuradha and Chander Kant from Pune feel the train is

a huge relief for senior citizens and professionals. “This is our first visit

to the state and I thank Indian Railways for providing direct

connectivity to Katra to lakhs of pilgrims who can now plan a darshan

without any worries about the return journey.” Mahendra and Surinder

Singh, working with a Delhi-based private company, Hennell Fine

Collections, feel the direct train service to Katra is a boon for the

working class who can save both time and money.

As the train chugs towards the Trikuta Hills and crawls over the

boulders of the Tawi river bed, I get a glimpse of the palace complex of

the Dogra rulers, the Amar Mahal, Gol Ghar and Rani Charkhi Mahal.

More than outposts of history, they remind you of man’s endeavour to

excel, be it in terms of vision, architecture or the arts. Laying down the

tracks to Katra has been no mean an achievement. In fact, it rests on

pillars meant to outlast time. The ten tunnels across 10.94 km were an

engineering challenge what with railway men battling adverse weather

conditions, rain-induced seepage, learning from on-site trial and error

and sinking in girders in a remote and tough terrain. There were various

constraints such as allowable maximum speed, high gradients and sharp

curves. Stations had to be readied for optimum utilisation, safety and

minimum maintenance in addition to the basic need of the link being in

seamless continuity with the rest of the network.

A passenger train from Jammu traverses the bridge in the outskirts



MISSION IMPOSSIBLE

R
eaching Katra itself via any other route or mode of transportation

was inconceivable before work started at ground zero. Ground

surveys began in 1997 but work started a year later, in 1998. That

stopped midway, in 2006, as engineers came across a water body

along the alignment of the 2.49 km tunnel number 3. During

excavation, the water discharge was around 50 litres per second which

became a rapid flood after heavy rain, with a heavy flow of 1,000 litres

per second. As the railwaymen tracked every possible source of leak,

turned out an underground stream was coursing in full flow because the

rains had been generous that year. The enormity of the seepage was such

that it took six years to complete the tunnel. In 2008, tunnel number 1

collapsed while other tunnels faced seepage problems despite seasoning the

site. The 3-km long tunnel near Udhampur was redesigned by an Austrian

expert team after an intensive geo-technical investigation and use of

imported machinery. The problem lay in the swelling soil or layers of clay

that acquire volume while absorbing water and contract when they dry

out. Imagine finishing almost 10.94 km of tunnelling after testing, 

mid-course correction and reviews. 

The Udhampur-Katra section comprised soft strata. So the tunnel

roof was first strengthened and then the central rock mass was taken

out. This is the heading and benching method, boring a small opening at

the top, allowing a stand-in time with supports and then excavating

further. For the extreme case of very soft strata, workmen used the

multiple-drift method of advance, in which the individual drifts are

reduced to a small size that are safe for excavation. Portions of the

support are placed in each drift and progressively connected as the drifts

are expanded. The central core is left unexcavated until sides and crown

are safely supported, thus providing a convenient central buttress for

bracing the temporary support in each individual drift. While this

obviously slow multi-drift method is an old technique, the Himalayan

condition still forced its adoption as a last resort. The curvilinear or

elliptical geometry enables a smooth flow of stresses in the ground

around the opening, minimising loads acting on the tunnel linings,

thereby ensuring stability even during natural disasters.

Due to tectonic movements and thrusting along major faultlines,

engineers routinely encountered loose rocks and the water gushing

through them. When thick shear zones, comprising crushed rock are

encountered, cavities form. So when water seeps in, its pressure pushes

everything out and blocks the portal. The squeezing and swelling rocks

sweated out the best engineers.

The railway alignment passes through unstable geological

The inaugural run of the Delhi-Katra Shri Shakti Express



formations and undulating terrain of the Shivalik and Trikuta ranges. Mounting the tracks

was a mammoth task for engineers as they had to jump rivers, nullahs, canals, channels,

gorges and clefts while curling past roads, cart tracks and footpaths. Design engineers faced

the daunting and tricky task of erecting earthquake-proof piers and embankments. The

design complexities were further compounded by the stringent requirement of maintaining

five per cent residual compression in superstructure at all stages of construction, which was

finally relaxed to a “no tension” condition.

Magnitude, they say, is often gauged best by tangible numbers. So here are some

factoids of interest: The Udhampur-Katra link has eight major bridges, 28 minor bridges

and underpasses, involving about 38.86 lakh cubic metres of earthwork. It has 22 curves

with the sharpest curve at 5 degrees. Tunnel no 23 is the longest on the section at 3.1 km.

More than 203 km of approach roads have been built along construction sites for carrying

away debris which will benefit villages of far- flung areas, hitherto cut off from civilisation.

Also 772 land owners, who gave up more than 75 per cent of their land for this project,

have been given a permanent job in the Railways. There are ballast less tracks running

along tunnels between Udhampur and Katra, the type that is required for semi high-speed

trains of the future.

(Left): A tunnel on the Udhampur-Katra stretch.
(Right): Prime Minister Narendra Modi aboard

the inaugural Shri Shakti Express
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BURROWING INTO THE EARTH

T
unnelling through the Shivalik ranges is an

extremely arduous and hazardous task. The

Railways engaged RITES, NHPC and

WAPCOS for geo-technical investigations on

seismic profiles, field and laboratory testing of

soils and rocks. At many places, experts resorted to

core drilling, boring a hole deep into the earth. They

found varying strata. Some comprised pebbles,

cobbles and boulders (up to three metres) embedded

in a silty, sandy matrix. Some layers were pervious,

others impervious. The seismic velocity in some

indicated the absence of a solid bedrock. Based on

known geological conditions, materials, properties

and construction procedure, engineers divided the

tunnel support system into five classes — good, fair,

poor, very poor, over-burdened. They decided to

provide permanent steel support along the length of

each tunnel with a 300-mm thick concrete lining. 

Forty per cent of the Udhampur-Katra route is

covered by tunnels and seven major bridges. The one

on Jhajjar river en route is the longest steel girder

bridge in the country at a height of 85 metres and

two spans of 154 m each. The high tensile steel

bridge is supported by abutments at either end with

a single pier in between. But a bigger record is being

set on the banks of the mighty Chenab river flowing

through Kauri village, 110 km from Jammu.

Travelling by train takes you along the most picturesque
routes and panoramic vistas like a young Tawai unravelling
itself in the Valley
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REAL SHAKTI

T
hey say a leap year happens after every four years. And for Asha Devi, a 26-year-old

vivacious woman of Aghar Jitto village, just 5 km away from Katra, the base camp of the

world famous shrine of Shri Mata Vaishno Devi, the last four years have literally been

about a life-changing leap. The welcome change not just impacted her life and that of her

family but her entire village in a way it could not witness for generations.

Aghar Jitto is a tiny sleepy hamlet which nestles in the Trikuta Hills, the mythical abode of

the goddess. But it has its place in history. This is the home of the unforgettable folk hero of

Duggar, Bawa Jitto, a poor peasant who five centuries ago fought against exploitative estate

landlords of the king. His ballads have been sung for many years since but his people and their

descendants were still trapped in time and circumstance. Nothing became of the villagers who

just about made it through the business of living. Aghar Jitto and Katra, their negligible distance

notwithstanding, reflected the paradoxes of present times. While one struggled to breathe, the

other is a boomtown courtesy pilgrimage tourism. July 2014 changed all that as the train chugged

into Katra.

That was also the transformative moment for Asha Devi. The daughter of a landless peasant

father, who also worked as a porter with Shri Mata Vaishno Devi Shrine Board till he met with

an accident in 2006, she joined a self-help group run by the shrine board for preparing prasad and

eco-friendly jute bags in 2012. Whatever little she could earn was just a trickle in her big family

pool but she could derive consolation that she had picked up a skill to be self-dependent to some

extent. Her mother and two aunts also joined her to be part of the “chain to prosperity.” Though

they had an advantage over Asha Devi with mastery in handicrafts, the avenues to turn them

into their source of livelihood were always limited. There was no direct access to bigger markets

or any scope for skill development for women of this obscure region. Asha Devi decided the

women of the family could very well start their independent venture but were clueless about

transporting their goods to a bigger centre. Till the train came to Katra. Now they can take their

wares to Udhampur and Jammu and even go further up to Reasi. Slowly and steadily, they are

reshaping their skills and products according to market demands and have been empowered by

what she calls a “lifeline on wheels.” Her husband Kishan Kumar, who had earlier been working

as a helper in a dhaba at Bhawan, has taken a taxi on loan and ferries pilgrims from Katra station

to Baba Dhansar, Baba Siyarh and Shiv-Khori shrines. On an average, the annual pilgrim traffic to

Katra is around 80 lakh, following the advent of direct train services. The impact is also visible in

the education sector and road connectivity with the construction of links and approaches in areas

which had been in obscurity even seven decades after the independence. Residents of Aghar Jitto

now have a life of dignity. Some of them are waiting for the day to board a direct train to

Kashmir valley from Reasi and experience what they have only heard about. 

Ever since the train has been running to Katra, tourist footfalls have been increasing at the 
Shri Mata Vaishno Devi Temple 







PASSING THROUGH

F
rom the very beginning the Railway authorities were just as meticulous about passengers as the

terrain as they had set for themselves the target of developing Katra as an eco-friendly modern

station. It is a four-line crossing station, smartly sheltered, with elevators, conveniences and a

spacious sitting area. What’s more, pilgrims can register themselves for darshan at the station

kiosk itself. IRCTC has set up guest house on the first floor of the railway station complex.

Canteens, souvenir shops and cloak rooms have been provided to the pilgrims at competitive rates.

Outside, the increase in footfalls has given a fresh impetus to local tourism, which has become Katra’s

biggest growth driver.

The Katra rail link is set to boost pilgrim traffic. In 2011 and 2012, the Mata Vaishno Devi shrine

board registered the highest ever footfall of over 1 crore. That figure has broken all records now. Faith in

the goddess or faith in human ability, the Katra rail link has more than an answer.

Katra station is equally consumer and eco-friendly. With swanky resting areas and restaurants, clean conveniences, 
it also uses green energy mechanisms like solar lighting 



Chapter 



PERHAPS IT IS BECAUSE OF THE
SHAPE-SHIFTING LANDMASS THAT THE
BRITISH COLONIALISTS ABANDONED
THE IDEA OF A HIMALAYAN RAIL
NETWORK, A CHALLENGE TAKEN UP
BY VISIONARY AND ALTRUISTIC
RAILWAY ENGINEERS TO LINK THE
FARAWAY PEOPLE AND MAINSTREAM
THEM WITH POST-INDEPENDENT
INDIA’S BIGGEST INFRASTRUCTURE
INITIATIVE. THE ANJI BRIDGE, MORE
THAN A FEAT, IS THE SYMBOL OF
HOPE. AND REASI WILL BECOME 
THE NEW BOOMTOWN

The Chenab ambles past
the lush farmlands of Reasi
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T
he Chenab rests awhile to the

right, exhausted by looping

around rugged high mountains

that have it in their bind and

wring, the green waters letting

go in the valley. The Anji

streams in from the left, red as

red can be, rain-lashed and beat

by the dark brown mountains.

In between them is a

storybook town, neat little houses dotting

green farms, the heart of the twin rivers. Reasi

is naturally gifted and the old clay fort in the

middle proves how it had been nurturing

human civilisation since the eighth century. It

has weathered time and kings. From the

independent kingdom of Raja Bhim Dev, to

being a subsidiary of Gulab Singh in princely

India to now being a conduit of economic

development for a nation state, Reasi has fed

people’s needs. But it is the mountains and

rivers that have taken care of it.

The waters of the two rivers provide

hydropower and the mountains hold the

tunnels and bridges of the rail project that has

finally given Reasi its due, the recognition of

its anchorage of modern civilisation as we

know it. It is not just a conduit of trade that

has been its traditional use, routing supplies

to the remote highlands and the rock people

on the cliffs, it is a chapter in India’s growth

story that will be read and emulated many

times over.

The rain-fed Anji river winds its way against the
dolomite rocks which display the striations of young

fold mountains
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ANJI BRIDGE

W
e all know what Himalayan valleys are,

the river tearing down slopes and

blunting their edges in its frisky descent

from the glacial melt. Now imagine no

valley but a series of interlocked slopes,

plaited together and stifling the river in knots.

That’s why the river is red, having taken a beating

across the dark brown escarpment that makes up

much of the Western Himalayas. We are standing on

the shoulder of the Anji gorge, the gusty wind

howling us into submission and dangerously pushing

us to the precipice of a plummeting perpendicular

rock face. Down below the river is but a trickle,

squeezed further by a fan-shaped landslip that has

emerged from between two spurs. “This is the young

fold mountain taking shape. The lateral pressure

from both spurs is forcing the land up. Ten lakh

years later, you will have a new hill,” says Amit

Kumar, deputy chief engineer of the Northern

Railway’s Chenab bridge project. The rocks indeed

are striated in an upward direction. As if echoing his

thoughts, a few stones roll off from the edge of the

shoulder, perhaps signifying the massive geological

drifts that this part of the Himalayas is known for.

Perhaps it is because of this shape-shifting landmass

that the British colonialists abandoned the idea of a

Himalayan rail network, a challenge taken up by

visionary and altruistic railway engineers to link 

The tree is where the pylon of cable-stayed bridge will be
installed and which will then span the gorge leading to tunnel
T 2 on the other side. (Insert) A graphical representation of
the bridge
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the faraway people and mainstream them with 

post-Independent India’s biggest infrastructure

initiative. Around us the wind picks up speed as it

hits the scarred slopes, which whip it up into a

frenzy, bouncing it among themselves. The deep

gorge funnels it and sends up a vortex that throws

us off balance. Yet it is through this whirl that the

train will run mounted on a cable-stayed bridge

balanced by a single pylon and tethered to piers. As

we look down into the deep gorge, it is a frightening

cluster of cresting peaks, much like ancient warriors

arrayed for attack, their swords mounted high. It is

just that one among them will not impale you. That

will be a monolithic pylon that will hold up the

bridge in a Herculean manner. A friendly tree grows

at the intended site from within the rocks called the

Cherty dolomite stretches that dip in the direction

of the incline and have helped in boring tunnels into

the vertical slopes on either side of the bridge —

Tunnel T 2 (towards Katra side) and Tunnel T 3

(towards Reasi side). The Railwaymen have bridged

the gap even further by carving a road from the top

of a hill, threading it on a spindle by benching cliffs

and abutting steep slopes. This top-down approach

was a tough call to make, what with an excavator

stuck in a ledge so sharp that its abandoned self has

now become a testimony to the early challenges of

access to the untamed wild. 

Although it is smaller in comparison to the

iconic Chenab bridge, the Anji one will be another

Graphic projection of the bridge on real terrain. Anji will be
another important feat on this section, soaring 195 metres
above the river bed and spanning 290 metres. It’s an
asymmetrical cable-stayed bridge balanced on the axis of a
central pylon

IN FACTS & FIGURES
TOTAL BRIDGE LENGTH: 473.25 M

EMBANKMENT: 94.25 M
TOTAL LENGTH OF ANCILLARY VIADUCT: 120 M
HEIGHT OF PYLON FROM FOUNDATION: 193 M

CABLE LENGTH: 82-295 M
TOTAL BRIDGE WIDTH: 15 M

CABLE-STAYED BRIDGE SPAN: 290 M
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important feat on this section, soaring 195 metres

above the river bed and spanning 290 metres. The

engineers had initially planned an arch bridge but

given the near vertical terrain, there was hardly any

space for pylons and pillars. So they went back to

the drawing board and came up with the idea of an

asymmetrical cable-stayed bridge balanced on the

axis of a central pylon. Besides, this would be more

tensile and aerodynamically suited to the gusty wind

patterns in the great canyon.

Work is furiously on to prepare the foundation

for the central axis, which has been designed to

withstand a pressure generated by an explosion of

100 kg TNT while the superstructure can absorb a

yield of 40 kg TNT. A few kilometres away, the

head-craning piers of bridge 39 are already up as its

foundation has been seasoned, stabilised,

strengthened and tested. Anji cannot afford a wide

base but the bridge will be a human metaphor of the

ancient rocks, determined, unshakeable and as

spirited as Sisyphus.

According to Neeraj Kumar, deputy chief

engineer, Reasi, “At present the construction of

retaining walls and the viaduct is going on before

starting work on the central pylon.” What it

essentially means is reinforcing the mountainside

with human effort, a lot of concrete and bolting the

rocks. Yes every project slope is pockmarked with 

all-weather nuts and bolts embedded in the rock,

which are then meshed and sprayed over with more

concrete. Then seasoned and allowed to just be.

The bridge piers and tunnels are almost complete on the
Reasi stretch. T 3 has been completed 



Engineers wait with bated breath for any tear that

might appear despite the armoured overlay. Also

since the two slopes are not of the same elevation

and you cannot have a tilted bridge, the differential

incline is equalised by raising a viaduct of equal

height all across.

The Anji project saw many ups and downs over

the years. Work was suspended on account of

alignment issues on the Katra-Banihal section in July

2008. However, it resumed a year later. In 2012, the

Railways abandoned the plan and decided to move

to a different location and build a smaller and

simpler bridge. But after a detailed review, the

ground team swung back to the original plan.

Shifting heavy construction material through

inaccessible terrain also posed numerous challenges

to workers on ground zero. To meet deadlines, the

Konkan Railways even airlifted 266 MT of heavy

equipment to the project sites. They needed them to

pave the approach roads in the first place. 

Once completed, it may further take some 

time to finally run the train on the track. “Of the 

35 km-long stretch, 12 tunnels make up 28 km, 

nine of which are ready and the last connector will

take another two years. Two emergency exit tunnels

are also being constructed alongside these two

tunnels to rescue the travellers at the time of

emergency. Imagine that in a 35 km-stretch, there

are 21 bridges, including the world’s highest railway

arch bridge on the river Chenab,” says Kumar,

lending perspective to the mammoth nature of a

project that rests on the most sophisticated detailing

and constant rebooting.

The head-craning piers of bridge 39 are already up as 
their foundation has been seasoned, stabilised, strengthened
and tested. (Left) Pier 4 is 89 m high, which is higher than
Qutb Minar (72 m)





Tunnel-boring is in progress at the 9.3 km
long T 13 on the Dugga section beyond
the Chenab bridge site





PORTAL TO ANOTHER DIMENSION

B
ut it is in the tunnel that human will

is tested despite the best technology

from around the world. Wearing safety

helmets, gum boots and bright orange

jackets lined with fluorescent strips, a

battery of young men works tirelessly 24×7 to

see the light at the end of the 5.96 km “horse

shoe” shaped tunnel T 5, the toughest of

them all. But despite challenges of the early

days, when equipment had to be airlifted to

the site, the 3-km Dharam Khand tunnel 

no. 3 and the longest Pir Panchal tunnel of

11.2 km have been completed.

Tunnel T 5 takes off from the proposed

Reasi railway station, pierces the hilly terrain

in the Gran village and is set to emerge at

Bakkal village. It is sunk 700 m from the hill

top. Meanwhile, at other tunnels further

down, which have survived collapses and

hazards and cannot afford relocation or 

fresh boring, are now steadfastly burrowing

ahead. A giant yellow funnel pushes in fresh

air, which is sucked by the near vacuum 

in the cavernous depths of the shell that

creates an airflow channel by roaring back

through the portal. Engineers tell you how 

the geology is very difficult here. “We

encountered fragile dolomite rocks intercepted

with calcite intrusions and the same is

classified as grade IV in rock formation. In

short, it is of poor quality and not sustainable

for tunnel construction.”
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The portal to an ongoing tunnel 





The biggest challenge in these rock layers is that they contain 70 to

80 per cent of the water of Himalayan aquifers which in natural course

ooze out through natural blowholes as cascading streams. When you

blast through these pervious layers, the water just gushes out. Which is

why the tunnels have taken the longest to be bored. A study of all

tunnels reveals that while each is distinct, there is a certain

commonality in engineering. First, there were geological and

hydrological tests to find out the nature of the sedimentary rocks and

the bands of impervious and pervious layers. In cases of extreme

porosity, engineers explored the possibility of putting an impervious

concrete layer and diverting the water flow to another channel. The

making of a tunnel itself is no less than an adventure in itself, almost

like a deep sea or space exploration. It all begins with drilling a 15 m

pole into the intended rock face. This is called forepoling and is equipped

to bring back samples and geological data through sensors. Once the

geologists have studied feasibility, a huge drill bore machine punches

holes into the wall for explosive sticks to be inserted. A controlled blast

takes place to crumble just two metres after which geologists study the

rock patterns once again to set the coordinates and direction for the next

two metres.

This is just the beginning. Holes are bored again to insert long tubes

called weepholes from where the runoff can drain off through channels

on the sides. Meanwhile the arch is latticed, reinforced and rock bolted

(these days there are self-drilling bolts that find their way in and lock

Workmen ready explosives while the drill machine bores holes for placing them in the rock face



themselves up). Then Matrix-like hoses get to work spraying concrete, a

process that is called shotcrete, and cover the excavated walls into a

uniform façade encrusted with weepholes that are allowed to remain

free, the water from which can be collected and diverted through a

channel. This method is based on an Austrian rock engineering template.

So what happens to all the debris that has piled up on the ridge, are

they just rolled down the slopes? That would be an easy option but the

Railwaymen are constantly reminded of the hazards of tweaking with

the geo-sensitivity of the region. So the debris is carried down to a

gentler terrain, often piled into a hill where they hope vegetation will

take place and become a part of the landscape. They cannot make a

mountain but for sure they can make a hill.

At T 3, the water once gushed out at 150 litres per second while in

T 5 there is still a veritable waterfall that has flooded the tunnel 

waist-high. Boring T 5 was like blasting through haphazard layers of

jointed and mismatched rocks that would crumble like dust. So they

had to prop and hold up the roof first before scooping out the debris.

And then the water would trickle down the trellis of cracks and form

cavities. “The heavy seepage of water and potential for formation of

cavities at the crossings of shear zones poses a very huge challenge in

construction,” adds another site engineer as we wade through with

gumboots, each stride a heavy-lift as you feel you are almost toppling

over. After 400 metres of a determined wade, when the portal is far

behind and the sunlight has gone, the oxygen level drops inside the
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tunnel and you get suffocated by the darkness. There are trapped gases

too that can throw you into a brain fuzz.

Hem Raj, a resident of Chamba in Himachal Pradesh, who drills

holes with the Boomer machine, shows us how his rig simultaneously

sprays water while drilling to cool the bits which could be easily blown

off due to extreme friction and sparking. “I cannot take my eyes off for

even a bit. It is not easy to work for long hours with unwavering focus.

Once inside the tunnel, we say our prayers as we do not know what is in

store for us. It is only when we step out of the tunnel and breathe fresh

air that we heave a sigh of relief. We have to brave adverse conditions

wearing a smile on our faces. We need lot of motivation and team spirit

to survive.” So the workmen live like a clan, sharing food, conversations

and most importantly time. Nobody sips alone during a tea break. All

come together to share their relief, even if it is for five minutes.

These workers stay near the base camp of the project site and are

provided with food and other basic items of use by the contractor.

“Whatever savings I manage, I send it back home,” says Hem Raj. Locals,

of course, are grateful for a job that has helped them improve the quality

of life that was largely pastoral and dependent on subsistence-farming.

Virendra Rao, site engineer at T 3, informs, “Around 250 workers,

skilled labourers and technicians work in different shifts to meet the

deadline. We complete two metres of tunnelling work on a daily basis.

T5 on the Katra-Dharam stretch poses a geological challenge to engineers 



Sometimes we overshoot the target and sometimes we fall short. It is

difficult to access the complete geological profile in advance. As the

work progresses, adjustments in design have to be made.” The

Himalayas challenge you by the inch, forcing you to innovate by the

bend. The men know when they have to deliver. But the whys and

hows, they have to figure out along the way.

For down below, other men are looking up to them. Courtesy the

project road, lives have been connected. The hill people, who never came

down from the cliffs except once in six months to winter, are beginning

to access basic healthcare, supplies and most importantly connecting to

post-independent India for the very first time. These people had fled the

plains and buttonholed themselves in tiny clusters on remote slopes to

avoid detection by the British imperialist soldiers for conscription in the

British Indian army. They have just broken through their cul-de-sacs and

feel reborn. Reasi, which was like any normal district headquarter town,

is spreading out with its frills of prosperity. You find male and female

parlours very close to the project site, shops of varying necessities and

telecom outlets and neat little houses with gardens lining the way,

happy school children winding their way home… When the first

Railwaymen came on ponies at the turn of the millennium, they had

hardly expected to bring a revolution in the virgin wild. This was

uncharted territory. Now it has charted many lives.

The Railways is transforming the face of Reasi



View of the Chenab bridge site



SO IT’S PROVEN. IT TAKES
SOME ORDINARY MEN TO DO
THE UNTHINKABLE. SEARED
WITH PASSION AND A DREAM,
THE WORLD’S HIGHEST RAIL
ARCH BRIDGE IS WELL ON ITS
WAY TO BECOMING THE
SHOWPIECE OF OUR OWN
GREAT HIMALAYAN RAILWAY
AND AN EXAMPLE THAT WE
DON’T ALWAYS NEED TO
MEASURE OUR CAPABILITIES
WITH ANY OTHER NATION.
THE CHENAB BRIDGE, IN A
WAY, IS A MICROCOSM OF
THE INDIA STORY, THAT WE
HAVE IT IN US TO FIND OUR
OWN SOLUTIONS

Chapter 
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I
t is our moon river. Or that’s what the literal translation of Chenab

means. It doesn’t quite glitter at night but in its silken rustle you can

hear the romance of the universe. One that has bridged legendary

lovers, made Sohni long for Mahiwal, Heer for Ranjha, inspired poets

like Faiz Ahmad Faiz to find their muse and been the refuge of the

unknown fakir. In a word, it has led the seeker to the sought after.

May be, it tells you what to seek in the first place. The Chenab

doesn’t flow alongside, it flows through you. And everybody has a

story on its banks. Or a dream to chase.

The world’s highest Railway arch bridge on the Chenab has many

stories and dreams. There’s one of limitless human endeavour and

imagination, one that can flare up and help us become our incandescent

selves. There’s one of conquering nature and bowing to its transcendence.

There’s one of facts, figures and historical milestones. There’s one of science

and AI. There’s one of failure. And finding light at the end of the tunnel,

literally and metaphorically. There is one of India’s most magnificent feat

harmonising the public and private sectors. It is about the world at our feet

as the big guns at Volvo rigged out a 96-wheel trailer platform exclusively

for our superhuman effort. But above all else, it is about ordinary mortals

and their extraordinary immortality. So there is Prasad Rao, who has made

many bridges all his life but silvering in his years won’t give up without

leaving a legacy that his family can be proud of, building an iconic bridge

from scratch to connect and change people’s lives. There is Rajesh Singh,

who was told a bridge this high was impossible and did 22,000 drawings to

prove everyone wrong. There is the biggest confluence of India and the

world, international experts rubbing shoulders with the best of IIT. There is

Mushtaq, the oldest labourer, who rappelled up and down the steep cliffs

tethered to a simple rope to help survey teams get rock samples and who is

now a grandfather and the most skilled supervisor, with expertise in

everything extreme, from terrain and weather to machines. There’s Amit

Kumar, who is fascinated by the green river and is studying its upstream and

downstream currents and developing an added interest in hydrology. There

are those men who climbed ponies and walked dirt tracks with sleeping

bags, setting up camps on ledges to draw up a ground plan that was

workable. There are men with impossible passion but who inhabit the

realm of the possible. This is their big story.

There are more than 1,300 workers and 300 engineers, who have been working 
round-the-clock to complete the bridge on time. Here is the core team on the deck of
the viaduct, which will be connected to the arch span and on which the train will run.
Left to Right: Shivam, Umesh Kaul, K. N. Pandey, D. P. Maurya, Yogesh Verma, Avinash,
N. P. Bagga, Amit Kumar, R. K. Singh, R. R. Mallick, Pankaj Rana, V. V. R. V. Prasad Rao,
Pratyus Sinha, S. Rahi, Palash Bhaduri, Neeraj Kumar and team



FROM KONKAN TO HIGH GROUND

R
K Hegde, the chief engineer (coordination) of the Konkan

Railway, which is executing the crucial bridges on the

Katra-Banihal stretch, has seen the troubling days of laying

the Konkan railway tracks along the Western Ghats and

knows how a tricky terrain can put paid to the best laid

plans. He is seated behind a wraparound table that is mounted

with monitors beaming live feeds from all the construction sites

under his watch — excavators fanging into rocks, supply trucks

going in, workmen dotting a pier, helmeted crew draining water

from a tunnel. It’s a Big Brother command centre and Hegde

manages to keep a vigilant eye at all his sites in real time and even

calibrate them with revised data and operating codes. But he’s

also seasoned enough to scale down the enormity of such a

superstructure into a layman’s parameters. “Simply put, whether

to make the approach road, boring a tunnel or sinking a pier on

the mountain slopes, you are cutting through strata which is

growing and has not become rock yet. These are young fold

mountains and each strata is different. So feasibility studies are an

assumption. On-site improvisation is the key to success,” he tells

us, summing up a gargantuan task, his eyes panning the camera

feeds. He also gives us a sense of perspective when he says that 88

per cent of the link will be in tunnels while about 12 per cent will

be the bridges and stations. “Each foundation of the main arch of

the Chenab bridge is one-third the size of a football field, so



(Left) A cross-section of the deck revealing the innards of the cavity
beneath the tracks with side galleries meant for inspection by engineers
and the twin pylons (127 m) of the world’s highest railway arch bridge
over the Chenab gorge are mammoth wonders in themselves and
dominate the skyline, becoming almost the lodestar for locals

BRIDGE TO THE FUTURE
OVERALL LENGTH: 1,315 M
MAIN ARCH SPAN: 467 M

TOTAL SPAN: 17 NOS
MAX HEIGHT OF STEEL PIER: 131 M

MAX HEIGHT OF CONCRETE PIER: 46 M (S 40)
HEIGHT OF PYLON: 127 M

DECK WIDTH OF VIADUCT: 13.50 M
DECK WIDTH OF ARCH: 17 M

FABRICATION OF STEEL: 30,395 MT
TOTAL LENGTH OF WELDING: 590 KM

TOTAL LENGTH OF ROCK BOLTS, 
CABLE ANCHORS AND DYWIDAG BARS: 74 KM

DESIGNED FOR SEISMIC ZONE V
CAN WITHSTAND WINDSPEED OF 266 KM/HOUR

CAN WITHSTAND TEMPERATURE UP TO -20°C



imagine the kind of cutting and clearing we

have to do of the mountain side, that too

working top down. And for 111 km of

track, we have paved almost 203 km of

roads!” The good thing about facts and

figures is that is you can simulate the

visuals. Would the 359 m Chenab bridge

hold half as much appeal as the highest

arch bridge in the world if you had not said

it was higher than Eiffel Tower or if it is

almost five times Qutb Minar? Would you

not understand it better if somebody told

you that the Muree rocks were reddish and

very fecund while the dolomite was much

lighter but barren? Or that the arch was

just half a kilometre of a walk? 

The red and white pylons of the

Chenab bridge, which are holding several

criss-crossing cables for a mid-air crane to

piece the deck of the bridge together,

become your lodestar on the drive to the

site. But on a serpentine shingle road, it

vanishes now and then as we curl

torturously and precipitously around three

hills to find it again. And just when you

think you would make it to your

destination in about half hour, it disappears

again and gets closer in about another hour.

At the end of an uncertain ride, we find

ourselves at Kauri village, lit up with hope.

It’s a beehive of activity with clanging

workshops, testing labs, rest houses, labour

settlements, a CRPF camp and windmills

sucking up the gusts rolling from the higher

slopes that have caught the chill from the

Pir Panchal. The wet wind has even doused

a forest fire in the distance and the temple

bell reassures all is well with Chenani

Mata’s blessings. Amit Kumar, deputy chief

engineer, Northern Railway, Chenab bridge

project, knows how to whet expectations



(Clockwise) The stub of
the arch on the Bakkal
side, held up by a
sound base and 
rock-bolted mass; a
cross section of the
fractured rock strata;
the towering piers (131
m) and pylons give you
a sense of the
elevation. The height 
of the foundation is 
46 m (more than a 
15-storeyed building).
The total volume of
concrete used for this is
19,330 cubic metres





with a dose of drama. “Did you know 15,000

to 18,000 litres of diesel and explosives are

transported securely along the way we came?”

Certainly didn’t sound confidence-building. So

he regales us with many “India first” moments.

“For the first time, the Railways will be filling

the arch girders with concrete to lend it

stability and proof it from high winds or

tectonic activity. Nobody has done this except

China. For the first time, Indian Railways has

set up a NABL-accredited lab. For the first

time, there is non-destructive and phased

ultrasonic testing. For the first time we have

self-climbing and overhead floating cranes

piecing the superstructure in parts.” 

Chief engineer of Konkan Railway Rajesh

Singh has worked for many international

projects. And while he is meticulous about

anticipating possible scenarios and goes back to

the drawing board till it all adds up, he has

imbibed the hyper have-to-do commitment of

global professionalism. He doesn’t procrastinate

or live by the theory of probability. He only 

sees possibilities.

Now that the arch bridge stubs
are up on both Bakkal and Kauri

sides, the distance between them
doesn’t seem too far. The weight
of the segments that have been

launched are 32 tonnes 





THE HUB AND THE DECK

A
chameleon peeps out from the crack of a rock,

transforming itself into a sandy-dolomite from

green while craning its head out in the sun. Deep

down among the gridlocked spurs, the Chenab

ribbons and unspools itself. We are at the right

wall of the V-shaped gorge, at the base of the arch

foundation, which took up much time to be readied,

seasoned and load- tested. It is looking down that we

realise the challenge. All the piers are embedded at falling

heights on the slopes that have been benched, shorter in

concrete, the taller in steel. But they all crown up to hold

the arch. The geologist shows us the haphazard nature of

cracks of no particular frequency or pattern. “This is

highly deformed,” says he. So the team decided to do the

unthinkable, shield the two mountain walls artificially,

the kind that you see in sci-fi movies. So they first tested

the rocks with pinhole extractions, drilled into it and

filled up the gaps with cement. Then they inserted the

rock bolts, each of them about 30 to 40 m long, to

reinforce the holding layer. They were pre-stressed so that

Indian Railways
plans to install
sensors on the
bridge to check the
wind velocity.
Whenever the wind
speed exceeds 90
kmph, the signal on
the track will turn
red, hence stopping
train movement. 
The curve, at 
2.74 degrees, is
India’s first
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the bolt rods could expand inside and pack the layers even

closer. Finally there was the shotcrete, with steel mesh and

threads in the mix, that formed the final protective 

layer. As for the channels that pose a severe challenge on

rain-swollen days in other parts of the stretch, the

engineers used a polyutherane grout which increases

standing time of the water, allowing them to work out an

alternate escape channel and divert the flow. 

Singh tells us stabilising the slopes took up to two

years, what with each wall and escarpment necessitating a

new intervention and technique. The pier is now ready and

a stump of the arch has just been launched in Kauri in

tandem with the one at Bakkal on the other side. It’s a

historic moment to see the metal stubs leaning out, much

like a pair of mammoth tooth braces, maybe half a metre of

the 467 m span, probably the longest journey in the history

of the Himalayan Railways. At another pier, workmen are

soaring on an open platform, tethered to the rails to dodge

the winds, like astronauts on a space walk. There they will

be for about eight hours, exposed to the elements and

fixing the pillar joints, before they are hauled down. 

So why not a suspension bridge instead of an arch?

Singh explains while that would have been lightweight, it

would not have been enough for bearing a 5,000-tonne

A series of reinforced piers will hold up the main bridge, which has
been designed to withstand earthquakes. The depth of mountains
cut at Bakkal end is 215 m while the height of steel pier over Kauri
end is 107 m



train or withstanding funnelling wind speeds. The arch

would allow speed runs of the coach without slowing it

down while negotiating inclines. “Even the arch is not

piped but a series of boxes, it will have four segments with

gaps in between while the girders will be injected with

concrete to make the whole structure heavier. This is a

seismic zone IV but the bridge has been designed for zone

V. So the girders needed weight to withstand horizontal

pressure and ensure lateral stability. Also the bridge, when

complete can absorb windpseeds of 

266 kmph,” he tells us. He should know, having made over

22,000 blueprints for this structure, never losing his cool

and steeling his resolve to get it right. The minutest

(Left) Workmen are tethered to their work platforms so that they are not thrown away by strong winds. (Right) The oldest among them Mushtaq is an example of how integrating
locals in the project has helped in their socio-economic rehabilitation



oversight could prove extremely costly for a high value project that willy

nilly becomes a potential target for unscrupulous elements in a sensitive

state. But the bridge-makers have disaster-preparedness in-built in their

system. The deck can withstand an explosion of 40 kg TNT and each

pier can absorb 100 kg TNT. In case of a bigger blast, it won’t collapse

assuming that one of the piers can crumble. The bridge deck, on which

tracks will be laid, will be coated with a mesh to avoid direct contact

with the explosive. There will be no major structural damage and the

bridge can become operational in no time. As for gale force blowing off

trains, embedded anemometers will automatically freeze the train when

the windpseed crosses the prescribed threshold. 

Singh’s biggest challenge now is to make the arch meet from two

ends to a T; even a micro-millimetre deviation could set him back and

start over. But he is not giving up. As is Mushtaq who has been here

since 2004 and who knows a 150 m span of the cliffs on either side, 

scar by scar, streak by streak, pore by pore. A natural climber, he was

slung down by survey teams into caverns and onto precipices. 

Mushtaq has come a long way since those days. Today he is a

handyman, driller, climber, tester, assembler, all rolled into one, but no

science can beat his innate human instinct. Or faith. He has gained so

much knowledge on the job that senior railway officials often bounce

off ideas with him. Even Singh asks him if the bridge will indeed see the

light of day and Mushtaq nods, “Now there is no doubt sir. We will

make the arches meet.”

Mushtaq is a perfect example of how the Railways have impacted

lives and proof that locals are not separatists and can be assimilated





with the right opportunities in life. Once a small farmer with no

education, he was content with his sequestered life and never thought of

going over to Pakistan. He would live and die by the Chenab. Today he has

learnt on the job, his sons are working at project sites and he has sent his

daughters to school. Still he wants to die by the Chenab, hoping the

bridge he built will take his children and grandchildren far in life and give

them the opportunities he never had. The bridge is designed to last 120

years. A history student then would look back at Mushtaq not just as a

statistic but a pioneer of his time.

(Left) The rail project staff settlement at Kauri. (Above) Look through the water runoff vent
on the deck and you get a sense of the plummeting depths



MEN AND THEIR MEAN MACHINES

W
ho would have thought that high up in the

mountains we would find AI at play? The work

sheds and labs are a revelation, with robot hands

toiling night and day, piecing together segments

and sheets in what looks like a giant Transformers

set. Yes they are programmed to climb crazy heights,

crunch, flip, twist and extend their antlers themselves to do

the job. It’s like playing a remote-controlled game.

There are giant magnets attached to gantry cars —

mini bridges running on parallel rails themselves — which

pick up the girders and steel sheets for loading on to a

luxury villa-sized Volvo trailer that will move them to

storage sheds or closer to site. The gantry cranes are

grunting back and forth, pushing the finished components

and plates to the end of the bridge deck, docking them in

position behind older segments. They are then welded

before hydraulic jacks push them down to piers while levers

lock and rivet them to the superstructure. Then there are

the CNC machines, imported from Taiwan, which cut and

drill through steel sheets into various shapes, sizes and

designs according to the drawings fed into the computer

attached to it. The cuts are flawless, precise, pacy and

accurate with no room for human error. Operators are only

required to scrape off the steel waste that coils up along

with the drill, making for squiggly little spiral strips that

could be artworks in themselves but which are ferried in

trucks to be sold as scrap. Behind us huge Moggy welders

are following instructions fed into the server and joining
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The cavity of the arch girder, which will be packed with self-compacting
concrete. This is the first time this technology is being used in India. A

workman gets busy inside a box segment which weighs 30 tonnes





fillets, or two pieces of metal, whether they be perpendicular or at an

angle. And then we find men inside hollow girders, almost playing 

hide-and seek in the cavernous depths, fixing bolts across its inner walls

which are separated by hatches. Singh says green concrete will be poured

into them, they will bond with the bolts and the girder will be sealed. At

another end, two giant robotic hands flip over a finished girder segment

so that the underside can be retrofitted with ease. It would seem that

there is a ceaseless and seamless flow of operations and the bridge could

be mounted in days. But what is not known is that each pre-fabricated

part, no matter how tiny, is lab-tested for air leaks and lastability, cleared

and then moved. Meanwhile, we are privileged enough to see the arch in

its deconstructed stage, the curvaceous segments piling up one after

another. There’s screech, loud beating, thump, grate and a hiss, all

combining to form an industrial grunge if you could create a genre. But



(Clockwise) Workmen get
busy at the shed; the Volvo
trailer with 96 wheels and a

carrying capacity of 110
tonnes was specially

commissioned for this project;
and a mini girder which will be

later housed at a museum
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not enough to beat the rumble of thunder and clouds

coming in from the Pir Panchal. It would rain for sure in the

evening. But all finished parts have been weather-proofed.

As for the untreated parts lying in open enclosures, Amit

tells us they have decrusting machines to take off the rust. 

We move to the deck to catch it in sunlight. There’s a

shaft underneath it too, where you can take an easy walk

and which will be used later only for inspections. Atop is an

expanse of green tarmac, welded and laid out so seamlessly

that international experts have rated its monolithic finish

as one of the best in the world. And it curves. What’s in

2.74 degree curve you might ask? “Well, it’s the first time in

the world that girders have been mechanically pushed to

shape-shift itself according to the alignment,” says Pankaj

Rana, executive engineer.

You don’t feel the drop till you peer down a spout in

the median for the rainwater to pass through. You feel

giddy when an air jet shoots up from the nothingness

below. The cable crane floats in over the twin 

V-shaped pylons dropping stuff for the ant men at work,

who have been hauled up by self-propelling or climbing

The CNC machine which executes drilling and cutting jobs as per the
data fed into the computer, an inverted girder to make sure that the
underside is just as meticulously attended to
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cranes. We are told that only staff who have cleared a vertigo and psychological

test are sent up to the pylons. The cable crane though does most of the

deployment and attachment at the oversized pylons. 

Rao, who works with Afcons, is the man responsible for the erection of the

pylons. And many innovations on the spot that no amount of expertise and

theory could solve. “The pylon was tilted like a V to allow for easy movement. But

once a self-climbing crane got stuck in the grid and could not come down. So we

had to go up harnessed to monkey cages and cut the crane mast for easy

navigability.” He is a stickler for cracks and has even put pivot pins in the

foundation for longitudinal fluidity that wouldn’t exert pressure on the base. Rao

has been the reason that many junior engineers have glued to the project — he

made them believe that this could be their life’s best work. As Afcon planning

manager Umesh Kaul says, “We were not so much worried about putting up the

pylon as we were about setting the deck and rotating its segments. It was

Herculean. We had all meals, including dinner at site to see if the structure was

safe and locked in grooves. Those days it took one-and-a-half days to rotate a

segment. Now we can do that in 30 minutes.” Ask Rao of this moment and he

says that was the time from when he has begun “dreaming and breathing the

bridge.” That was the beginning of his days as a machine junkie. For these men are

Welders and drillers at work, aided in no small means by technology-driven 
perfection and uniformity 







71BUILDING THE GREAT HIMALAYAN RAILWAY

not unlike nerds. The skies open up with an elemental fury

after sunset, the thunder rolling and sparking up the dark

silhouettes of the craggy peaks menacing around us. A raging

bull of a wind tears down the gate flaps at the rest house,

hail pounds the deck but the shift goes on at the workshops.

Next morning, snow crests peak through cottoning clouds

and the torrential downpour of the night before has settled

to a drizzle. We sense a movement in the pylon. Turns out

the helmeted army is back, climbing up ladders instead of

taking the crane, braving the chill and rain. It is difficult to

gauge who is meaner, man or machine?

(Left) The gantry car and (below) work men spray shotcrete on 
a rock face
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PEOPLE EXPRESS

W
e are on way to the Bakkal end but are held back by

landslides triggered by the rains from the night before. A lot

of impromptu streams have emerged out of nowhere. As the

excavators get into action at bends on the project roads,

there’s a queue of vehicles, mostly private, at this hour. It is

an indicator of the aspirant prosperity of a people who have been

connected to the outside world for the first time. Amit chooses to focus

on the Chenab, the river now a deep red with all the eroded debris from

the upper slopes. As we wait on a shoulder, dammed in by a pile of scree,

he diverts our attention. “The river is to your left now. But soon it will

be to your right without crossing a bridge. Tell me how?” It is one of the

trick questions that a senior officer had posed him once and one he had

made it his business to answer. He keeps us guessing, just asking us to

watch the current. “So, the river is upstream,” we chime. He smiles and

asks us to be patient. It is only after looping around for while that the

river disappears and indeed re-emerges to our right. “Watch the current,

it is downstream.” The river has swerved in an arc and keeps us

company, not red but green, the rain-washed earth yet to make it

downstream. We keep climbing to get closer to Bakkal village and a view

of the valley framed between the two pylons from a distance. It seems

to have the blessings of the sagely snow peaks around us. But it is

Braj Singh and his family members, who have diversified their skill set, with all male members now employees with the Chenab bridge project
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another vista that stuns us at a ridge on top of a mountain we’ve

climbed thanks to the project road. Laid below is a winding Chenab

frisking around deep black rock thrusts — wild, untamed, furrowed and

harsh, their snouts feeling the Chenab which veins out through inlets

and fissures. Who would have thought we could find a Himalayan fjord

if you could call it that? 

The new road has certainly opened up wonderful views of the

Himalayas as we have not seen or known. The Railways hopes this will

unlock the tourist potential of the region. In fact, they are already

planning a museum at the bridge site and bungee jumping at the deck to

draw in visitors to the world’s highest arch bridge. Locals, who have

grown with the bridge project over the years, are already sensing the

possibilities of a new economy. Braj Singh is one of them. Now a

contractor with AFCONS, he has now extended his home with various

wings for his family members and dish antenna. “There was a time

when young men in these parts wouldn’t get married easily. No father

wanted to send his daughter to an inaccessible place. I was not educated

at all. It would take me one day to reach Reasi, walking, crossing the

river by a rope bridge and then taking the pony to pick up supplies. It

would take another day to return. The sick would be carried down on

charpoys, strapped to the posts. The lucky ones could survive. Others

would perish on way to the hospital. Today, my sons and nephews are

skilled technicians at the bridge, my daughters are educated and my

daughter-in-law is a political science graduate who teaches at the middle

Connectivity has opened minds as many women of the household are now pursuing education and becoming teachers 







school. Once the train runs, we could set up

shops near the station, people could set up

small businesses or hotels with the arrival of

visitors. Whoever thought our Kauri village

would ever matter to anybody? People just

grew food in their backyard, grazed sheep and

sunned themselves on terraces,” he tells us

while his grandson gambols in the waning

afternoon sun in the courtyard. 

Rao once trained locals with great fervour

since migrant labourers would not stay on.

Does he know how he has bridged human

lives for all time to come? Back at the

Northern Railway rest house, it’s the end of a

day and time to catch up with each other.

The team sits at the dinner table, sharing

notes and jokes. Some sign up for a game of

billiards, others catch the evening news, while

the kitchen staff wonder how to rotate the

menu between rice, flour, legumes, lentils and

a handful of vegetables for the nth time. With

not much choice in a resource-scarce land and

scanty supplies from the plains, the cooks

have an equally tough job. To keep the men

happy, hearty and healthy. So that they can

dream big while sleeping.

The famous V-shaped gorge that the train will jump
over as seen from the Bakkal side



Work doesn’t stop at the shed at night,
which is to become a railway station









Chapter 



SANGALDAN WAS ONCE A HOTBED OF MILITANCY AND POSED A LITMUS TEST OF FAITH TO
PROJECT ENGINEERS. BUT THE HUMAN TOUCH AND PATIENCE WORKED IN PERHAPS THE BIGGEST
EVER HR MANAGEMENT EXERCISE. AS THE STATION LOOMS OVER THE VALLEY, LIVES ARE WAITING
TO TURN OVER A NEW LEAF

Snowy mountains in Sangaldan



A
little girl in a pheran is clutching

her packet of chips and trying to

out-run her flock of sheep as her

father asks her to watch out in

Dogri. Her elder brother is busy

listening to a song on his mobile

as they climb a steep hill in

Sangaldan, located in the

Ramban district of Jammu. A

regular herder family doing their

daily drill. But this was a rare sight till about a

decade ago when the area was a hotbed of

militancy born out of economic denial and lack

of social acknowledgment. Had the same scene

been enacted back then, it would be anybody’s

guess what a young man could have hidden

beneath his pheran — a pot of burning coal or a

hand grenade. That’s why this picture of sylvan

pleasure is the best testament to the railway

journey in Sangaldan. As are kids playing cricket

at the school grounds. 

Evenings were not at all about lazy saunters,

it was a time when people locked themselves up

in their houses. Exchange of gunfire between the

terrorists and the security forces was not a rare

sight. As for the locals, they made do with
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The rail project has generated a local economy of sorts,
with locals setting up shop





herding sheep and growing enough legumes and a few vegetables for sustenance. In the

absence of roads, they were cut off from the rest of the world. There were no mobile phone

towers, barely any shops. Health centres and schools were unheard of. “We were leading a

secluded life, yes, but that was not the problem. We were leading a terrified life. The youth,

with no proper education or job prospects, was being misguided and had no idea that there

were other options to make a living even if they were not really skilled,” says Rasool, a local

shopkeeper. The militants were largely exported but they took advantage of the sleepy and

hidden slip of a place, clustered and regrouped in sinewy ridges and preyed upon rebellious

young minds. The latter were angry at having been left out of prosperity and made the

easiest choice of siding with the gun. If the rational residents dared complain against them,

they bore the wrath of militants. Says Abdul Bhat, who now owns a chemist shop, “Nobody

volunteered to sign up. They were like marauders, getting into our homes, demanding food

and stay. They promised not to touch us if we remained silent but if they found us trying to

tip the Army off, they would shoot us to death in a barbaric manner. Some of us fled our

villages overnight.” Encounters between Army and the militants became a regular affair and

the locals badly got caught in the crossfire. Forced martyrdom and brutal killings meant

dwindling of cannon fodder — young lives. The Army was finally able to flush out pockets

The locals are a happy lot now that they have employment and are providing goods and services. Many of
them have turned transporters, contractors, small businessmen and convenience store owners



of resistance and once the Railways made a determined push to

mainstream Sangaldan, things began to change.

Officers tell us how they had to face residual hostilities when they

started recruiting local labour or when they began acquiring land. Some

refused postings fearing death threats. Others held on. Sangaldan,

therefore, will not so much be about geological breakthroughs as it will

be about social engineering. Many officers had to acquire additional skills

in human resource management and administration. There was a tussle

around land acquisition and compensation, which has been largely

handsome in this area, given the strategic need to coopt people for a

project that was intended for them rather than being a showpiece. Once

the rate was agreed upon from a cutoff year and disbursal was staggered

by the state government through no fault of the Railways, officials

would have to renegotiate with locals who quoted revised prices for

delayed transactions. Also, there was the question of rehabilitating a

maximum number of locals, even if they were unskilled, for jobs that

required not just skill but specialised knowhow and could not in any



way compromised. This was walking a thin line but the

Railwaymen went so far as to skill young men. They further set

rules for clearing debris and landslides. Villagers closest to the

collapsed site would reserve the first right to remove the dump

and clear the road.

People here thank the Railways not for the track but the

project road, which has facilitated their connectivity and exposed

their lives to the wider world and possibilities. Six years ago, only

two buses plied. Now there is a flurry of private vehicles and the

ubiquitous Tempo Travellers. Sangaldan is now a busy place. A

small market, enough for daily requirements, has come up and the

road sees a decent amount of traffic. People are hoping that their

lives will change for the better even more once the railway line is

operational. At the moment locals have to go to Ramban, 45 km,

to go to either Jammu or Srinagar. “Once the trains run, a lot of

time will be saved. We can go directly to Jammu and return the

same day. The National Highway is our only connection at the

Once jobless, every local has now been accommodated by the Railways





moment and during bad weather conditions it is blocked. It takes four

days or more in such condition for us to reach Srinagar,” says Rashid a

taxi driver. “Till the time the train runs, this project road is a safe

conduit,” he adds. 

The degree of change that has come to Sangaldan even when the

train has not yet started running on tracks is encouraging for the locals

as they are hoping to get further employment and more footfalls in this

tiny town. “We are lucky that a station is being built here. That means

more people will come here to board the train. Our tiny town will

develop hotels and restaurants as a further source of income and the

youth will get further involved and busy. Besides, young people can

pursue higher studies in bigger cities while more schools will come up.”

says Rashid.

From the very day the Railways came to Sangaldan, it was a win

win situation for locals. The first thing the Railwaymen did was to

acquire land, that too at remote locations. No one in this area sold too

much land because people did not have money to buy it. The little land

they had was just to produce items for personal consumption. Now the

same land is being put to multiple uses and, therefore, more productive

and profitable. “The Railways paid handsome compensation. Most of

the owners retrofitted their houses, bought vehicles and ran them as

taxis for the Railways transportation needs. Operators are now earning

about `50,000 a month which was unheard of just a decade ago. Some

have turned labour contractors. They have a regular source of income

through which they have built their own houses. Almost all young men

have got bikes,” adds Rashid.

Another problem that the Railways have solved is of overpriced

food essentials. Though Sangaldan had a few shops, most items were

sold above MRP given the limited volumes, the huge demand and most

importantly, the high cost of local transport. “Once the rail link takes

off, there will be more items sourced directly from Srinagar and Jammu

and will not be expensive.” Before, the nearest medical facility was the

district hospital at Ramban, 45 km away. Today, project executing

agency AFCONS provides medical help to locals, from first aid to

availing ambulance at any time of the day. The best part about this

project is that the CSR happens simultaneously and leads to holistic

development. “Earlier, we had to walk for over two hours to reach

Ramban. Now, in case of any emergency, we get ambulance or vehicular

The Railway guest house stands in solitude. Once Sangaldan becomes a hub, hotels and restaurants will come up around the station and provide a further source of income.
Young people can pursue higher studies in bigger cities while more schools will come up







facility to reach the district hospital. The

company restores road connectivity after heavy

rains or during snowfall,” says Mahtaba, who

runs a tea stall. Mohd Iqbal, a pharmacist who

was jobless, now takes care of the community

dispensary. “It is more satisfying that as a local I

am being able to help my own people,” he says.

There are around 300 to 400 families in the

Sangaldan region. “I started as partner to another

contractor from Jammu for a tunnel. Now I am

an independent contractor. The transition from a

simple villager to this wouldn’t have been

possible without the Railways,” says Ghani.

Though Sangaldan has a secondary school,

private academies have started coming up

(Left) Sangaldan Railway station under construction;
(right) the treacherous and craggy terrain



recently now that the locals have become more

aware about the importance of education. And

while natural disasters made residents helpless at

one time, quick project response teams help them

tide over rains, snow, landslides and earthquakes.

What began as a mutual interdependence between

project officials and the community has matured

into a trusted relationship. 

And it is this bond that is overcoming no

lesser terrain challenges. Sangaldan sits on the

Muree Thrust or faultline and the entire rock mass

in the project area is, therefore, deformed. The

presence of nullahs and fresh water springs led to

water ingress inside tunnels, sometimes at a force

of 1,500 litres per second! “Transporting heavy

machinery to the site was a challenge as the old

Dharamkund Bridge could only withstand

payloads of 10 tonnes. So a new steel bridge with a

higher loading capacity was built by KRCL in

record time to cross the Chenab and facilitate the

work at Sangaldan,” says Sumeet Khajuria, deputy

chief engineer.

We are at the Dharam site in Sangaldan where

the construction of a bridge and Tunnel 48 is in

progress. The bridge over Chinji River will connect

T 47 with T 48 south portal. Before 2015, the

working site was at a different place, but in that

year a heavy landslide hit the area causing much

destruction. Work too had stopped during that

time. “Many houses were destroyed and people

were rendered homeless. The Railways gave them
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On the road to Arpinchala: One of the best panoramic
views of the Railways’ road projects





compensation and provided them food

and makeshift houses,” says assistant

executive engineer Satwinder Singh. I

look towards the area he points at and

can only see rubble. The men didn’t

give up. They simply shifted to 

another site.

We then walk towards the bridge.

It is not really long and at first seems

like a cakewalk but Singh is quick to

correct us. He points towards a group

of men working on top of the tunnel

that the bridge will connect. “That is

the protection work in progress. These

men will ensure that rocks roll down

by placing an iron retention. Once that

is done, we will find the bedrock 

with a bore hole and then make the

abutment. But the catch here is, the

hill slope here is vertical, so in order to

put the abutment we will have to cut a

few rocks.”

I look at the two tunnels and the

space between. They look identical but

Singh says they are not. “Both the

tunnels have different rock types. T 48

has Ramban formation and T 47 has

Muree formation. So when we are

working on them we have to have

(Left) Pretty waterfalls make for a delightful
ride and (right) Sangaldan town from a 
distant ridge



different approaches for both. The closeness between soft clay and

foliated rock mass makes tunnelling difficult.” He also tells me that they

are working on the New Austrian tunnelling method or NATM. “It has

often been referred to as a “design as you go” approach, by providing an

optimised support based on observed ground conditions. More correctly

it can be described as a “design as you monitor” approach, based on

observed convergence and divergence in the lining and mapping of

prevailing rock conditions. As we enter T 48, we are told it is not the

actual tunnel. This is an adit, or a horizontal passage lead to the tunnel.

“This has been done because there was a lack of space in front of the

main tunnel and we could not set up our equipment there. The

approach to the tunnel was really restricted.” In other words, the adit is

a spindly limb that shoots off from the torso of the main tunnel which

has an entry and an exit arch. Imagine a tunnel with veins, adit being

one of them. That then is the story of Sangaldan. There’s always a

backup plan. So long as the goodwill holds at the Sunday cricket match.
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SUMBER WOULD HAVE BEEN LEFT OUT AND
CONTINUED ITS PASTORAL WAYS HAD THE
RAILWAYS NOT MADE A ROAD. WHILE THE

TRAIN IS STILL SOME TIME COMING,
ENGINEERS AND GEOLOGISTS ARE ENGAGED

IN CRACKING THE CODE OF ONE OF THE
WORLD’S HIGHEST RAILWAYS ACROSS

MOVING MOUNTAINS

Chapter 



The station and tunnels at the construction site 



M
y driver Rashid looks at me and smiles, a bright

spark of human warmth in the desolate

splendour of the Himalayas that is not 

picture-book but a resolute survivor of time,

weather-worn and bone-dried. “Where are you

from sir?” he asks me, still wearing the smile as

we snake along the road from Sangaldan to

Sumber, all of which will be connected by Railways, making for

a Himalayan feat like no other. “Nainital,” I reply. “Does it rain

there a lot?” is his prompt question. I nod my head and he says,

“You, it seems, have brought the rains along with you. It has not

poured here for the last two years. It’s a dark evening today and

I am pretty sure you will be the rainmaker.” Within the next five

minutes, the heavens let loose and it begins to pour. And I feel

proud of becoming the harbinger of hope. But I am not the first.

Railwaymen here have made it their life’s mission to light up the

lives of people with what matters the most — the freedom to

move out and claim their destiny. And the world. 

Sumber, in the Ramban district of Jammu and Kashmir,

was cut off from civilisation due to the lack of a road. Locals

walked along the slippery slopes and rocky ridges of the

harshest, torn terrain to reach Sangaldan, from where they

would take a taxi, often sharing it, to the town of Ramban. 

But now that the train is rapidly on its run of connecting the

Valley with the plains, threading the lives and fortunes of 

people along the way, locals believe they have been gifted

another lifetime. 

The railwaymen started from scratch at ground zero amid

howling winds and untamed terrain. Tunnels and bridges were a

far cry, they first needed an approach road to transport

equipment and raw material to the site. A boon for locals, the

road now has many cars ferrying locals up and down. Though

work is still in progress — the road still does not have a black

top — the present condition is good enough for basic

commuting and transportation. 

As we move ahead, the rain gets mixed with snow and the

screen comes apart. Rashid is a bit worried now. “We need to

move fast or we may get stuck in a landslide,” he says. The road

by now is all slushy and slippery as Rashid gets a call from a

fellow driver informing him that there has been a landslide up

ahead and it will not be possible for him to reach Sumber. Not
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one to leave his passenger in a lurch, Rashid quickly coordinates with

the driver and asks him to reach the landslide zone from Sumber, where

he intends to transfer me into the other car. “The road will not clear

before tomorrow, so you go up in that car and I will go back home to

Sangaldan.” At every turn, we look up to find a dark silhouette of an

outcrop, looking menacing against the rumbling clouds, defying them

with its scarface. But as the rain tears down its resolve, its sides pry

open as loose boulders roll down on the road making it impossible for

even negotiating a bike, let alone a car. Rashid holds my bag as we run

through the gaps in the boulders, keeping our eyes peeled on the

mountainside for stray rocks and rubble. Finally we manage to get into

the other car and drive up to Sumber. Hitting the pause button I wonder

the magnitude of challenge posed to the engineers — shifting rocks,

unexpected roadblocks and seismic activity. Engineers have to set up

structures that can swing with the amplitude of a seismic wave and at

the same time withstand the intensity of the earthquake, absorbing its

push and pulls. Despite the unstable rocks. Imagine if the road traffic is

shut down at the slightest change of weather, how could the

railwaymen think of moving their girders and heavy equipment, leave

aside setting them up and making sure they hold good for posterity.
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(Left): The railwaymen started from scratch at ground zero amid howling winds and untamed terrain. They built a road through recurrent landslides to transport equipment and
raw material to the site. (Bottom): The Railways have also constructed road bridges to speed up movement of equipment and material



(Clockwise) The crew clears the debris of a tunnel going towards Sangaldan after a blast, the scaffolding is used to support the freshly-laid
concrete layer, which is about one-and-a-half feet thick, welders reinforce support girders and an air vent keeps the oxygen going



LIGHT AT THE END OF THE TUNNEL: 
THE CONSTRUCTION

I
find myself standing in front of T 49, which, at 

12.76 km, will be India’s longest transportation tunnel,

with Civil Manager Harjinder Kumar. Although it

snowed the previous night, work is continuing at

robust speed. The men seem possessed by a sense of

mission, of human conquest of the unimaginable. Not

born out of hubris but out of a desire to stretch and test

the limits of human potential. At first, it seems like an

ordinary tunnel till I enter and experience the first draft,

half expecting to be enveloped by a cloyingly moist

stillness. But then Singh tells me how the pressure is

regulated at both ends of the tunnel for the air currents to

flow. We get curious about a smaller tunnel right next to

the main one, running parallel to its length and connected

with invisible galleys. This, Singh tells me, is like an

escape chute. “According to international standards, any

tunnel longer than 3 km requires an escape tunnel for

emergency,” says Kumar. I am still overwhelmed by the

sheer size of the rockface that the railways has cut

through, the geological age of the earth heaving up over

millennia to fold into mountains, which are imprinted in

bands of colour — red, grey, purple. Reading my thoughts,

Kumar decodes the steps that go into making a tunnel but

first gets me into a pair of gumboots and a helmet. “This

is called the portal entry of the tunnel,” he says pointing

towards the gateway through which we are to enter. We

are seated in a Sumo and zip into the tunnel to see the

construction work in progress. Though the Sumber leg of

the tunnel is supposed to be 5.1 km, till now 2 km of the

work is done. It is obviously dark inside the tunnel with

ankle-high water that seeps out of embedded streams

flooding the floor. That explains the gumboots. A

ventilation duct has been put up to get in fresh air for 

the workers.

MA Mallik, DGM Civil, IRCON, tells me that the

main tunnel is 8 m wide while the escape chute spans 

5 m. “After every 375 m, there is a cross passage

connecting the two tunnels. This is generally considered

a nominal distance for rescue acts,” he says. We reach the
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end of the tunnel where a blast was conducted a day before to cut

through the mountain. As the landmovers scoop up the debris, Mallik

goes over the results of the pre-blast survey report. Before every blast, a

survey is conducted by the geologist called face-mapping. “With this we

get an idea of the rock class and pull length, that is how much drilling

can be done in one round. If the rock class is really good, one can hope

to drill around 4 m. In case a geologist decides that the rock quality is

not good, then he does forepoling, which basically means supporting the

loose rocks,” says he. After every blast, another team checks the site to

figure out whether they are on track and have not deviated from the

planned incline. Before drilling, experts check the rockface for water

seepage which often trickles down from unexpected points in an aquifer.

After the blast, a latticed girder is wedged against the smooth walls to

ensure no rocks fall. Concrete is sprayed to lend further support. Then a

rock bolt is used to bind the surface and finally the entire section is

cemented. I ask Mallik why so much water is draining out despite the

stringent checks. “This is remaining runoff and will dry up once we have

cemented the tunnel. We only do that much drilling as the terrain

allows. There is not the slightest room for error in compromising

structural integrity.”

Tunnel exit and entry 



THE TOUGH GET GOING: THE DIFFICULTIES

I
t doesn’t take me much time to realise that the working conditions

here are as tough as tough can get. Outside, the topographical creases

of highs and lows are flattened out by a blanket of white snow. Yet

for all the presence of H2O, either as ice or springs, potable water is

scarce in this area. You have to depend on water tankers to come up

from the plains. Despite this, the workers are making a beeline to eat hot

lunch served in the mess. One of them, Rajesh, says, “We have to make

the food with or without water. So many workers cannot go hungry,

even if that means melting snow. We have to improvise,” beautifully

summing up the art of survival. They have cooked up a hot meal of dal

and egg bhurji, which given the present circumstances, is a lavish spread.

Another major roadblock faced by the Railways was the locals. For

most of their lifetime, the locals had led a secluded pastoral life, cut away

from the real world. Living on hilltops, they would stock themselves up

for winter and would survive on the little they could grow in their land.

The Railways, in order to make the approach road, was forced to acquire

a lot of land for the project, acquiring it at a fair price. Now if you look at

the demography of the area — a place where there is no tourism, not

much of agriculture, no shops, not even a market — compensation

amounts are unheard of. The locals soon realised that the Railways had

given them an opportunity that was denied to them so far. Those whose

lands were acquired and those who were given jobs in the Railways were

very happy. There were few trouble-makers too but the long arm of

civilisation in the end leaves nobody untouched. 

Tiny human feet are at it, like an ant army to coax the barren

mountains into shape. The terrain here is mountainous with V-shaped

valleys, deeply incised since the last glaciation. The Sumber station at

the southern end of the project area towers about 1,000 m above the bed

of the main valley of the Chenab River. It is located just 50 m above the

foot of a relatively long hill slope with approx 30-35° steepness. Above

the station area the slope extends to another 100 m in height before

smoothening out. The Sumber yard will contain two tracks and will

have an approximate length of 1,200 m as required by railway standards.

Due to the length, it will extend over both Bridges 2 and 3. The yard

will be located along a steep hillside. Platforms are located in cuts on

both sides. Engineers are studying the appearance of fissures and cracks

if any to ensure structural integrity and load-bearing stress. One of them

says that the tunnel excavation debris, rather than that of slope

excavation be used in fill sections. It is not just that the rocks are fragile,

reuse and sustainable means have to be adopted at each step to make

sure the Himalayan environment is not compromised.

(Left) The buzz of trailers and traffic near the station site. (Right) The Railway road is a lifeline for outlying areas





SILVER LINING: THE ADVANTAGES

W
e see a 40-something man carrying his 70-something 

father strapped to his back and walking towards Sangaldan

along with another man. Kumar tells us, “This was a very

common sight when the Railways first came here. 

This man maybe does not have enough money to take a taxi

but most people do so now. Before, if anyone fell sick, they would either

tie the person around their waist like this or belt him up with a charpoy

and four people would carry him down to Ramban. When the 

train runs, imagine the lives of these people. They will not live in 

denial anymore.” 

As we drive along, an old man flags down our driver with a flask in

his hand. “My son works for the Railways and I was sending his lunch

today,” says Khurshid, while offering us tea. He tells us how his fortunes

had changed since the Railways arrived in Sumber as we get down at his

shop a couple of kilometres away where his daughter is laying about the

For locals, the USBRL project has translated into jobs and skill development





Workmen at the lab testing the concrete in minute detail in terms of shape, size,
granularity and strength



bric-a-brac for passengers. I ask him what would his son have done if the

Railways had not come here in the first place? “He would have to go to

Ramban around 50 km from here and work there. Now he works nearby

and comes home every night.” The old man also points out to a big

advantage that the locals will have once the train starts plying here.

“Most of our educational and medical needs are taken care of in Jammu,

Srinagar or Anantnag. Now if a daily wager goes to either of these places

he spends around three days, that means three days of no money. When

the Railways comes, he will need just one day off. This will ease his

financial burden.” Khurshid also tells us that before the project, life was

pretty much pastoral here and the people had no idea how to earn

money. Most of the men took to driving in nearby bigger towns. “But

once the train runs, our kids can go for higher education to Srinagar and

come back by the evening. They will rewrite their destinies with

wisdom and learning.” And that is the most important tool to fight a

battle called life: knowledge.

Another crew assembles the support girders for the tunnel 



Daily inspection and monitoring at a railway tunnel
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BE IT THE RAILWAY ENGINEERS,
GEOLOGISTS AND CREW OR THE

VILLAGERS, EVERYBODY IS LOOKING AT
ARPINCHALA, THE TOUGHEST PHASE FOR

EXECUTION OF THE NATION’S MAMMOTH
PROJECT, AS A LIFE-SAVER AND A

MONUMENT OF OUR TIME

Chapter 



W
hen I stumbled upon this Urdu couplet in my school

days, I was not sure if it was possible to coax a milky

stream from a mountain. It seemed more of a poetic

hyperbole and fanciful flight of imagination until I

meandered through a labyrinth of tunnels deep inside

the lofty Pir Panchal mountains. And this tunnel was

not a miracle of faith but man-made through which a

train would link the landlocked Kashmir Valley with

the vast railway network of India. I don’t know if

there ever was a mythical stream of milk but certainly

this train could make the Valley a land of milk and honey and end its days of

denial. Not known to many, Pir Panchal is not only the toughest natural

barrier that has kept people apart. It is a psychological barrier that has led to

much socio-political and economic ferment. The rail indeed is a breakthrough

moment in the history of the Valley.

Breakthrough is also, according to the engineers’ lexicon, a regulated

explosive blast that dismantles the last impediment of a rockface and joins

the excavators coming from opposite ends. It heralds the completion of the

crucial phase of opening a coarse and fragmentary tunnel. There have been

umpteen breakthroughs in these burrows and many more are in offing till the

final breakthrough of actually connecting Kashmir is achieved.

I have been passing over every major milestone the prestigious railway

project achieved since it was given the status of a national project in 2002. It

is exciting to be part of history, especially when an incredible event of

moulding perceptions and breaking barriers takes place. Not long ago, it was

unthinkable that the plains in Kashmir would ever witness a train chugging

through it. But that happened. Then it was unbelievable it would cross the

Pir Panchal Mountains in the far south of the Valley. The natural barriers

segregating the two land masses of Kashmir Valley and Jammu differentiate

the breeze and climes. But, as they say, no mountain is insurmountable with

zest and determination. When hundreds of engineers and workers tirelessly

put in their efforts for eight years, baton-holding in triple shifts, the train

was bound to cross over with the northern and southern parts of Kashmir
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Salam ae aaj kay kohkun salaam tujhe
ki pahad kaat kar tu joi-e-sheer laya 

(O mountain excavator, salute to your grit. 
You tunnelled a stream of milk out of a mountain.)

A view of Bankoot village







meeting at Banihal. Surprisingly, this highway town is the new

confluence, of ideas, trade, culture and warmth. A resident of Banihal

can now travel to Anantnag or Srinagar during the day and return by

the evening.

The breakthrough achieved by connecting the train with Banihal

was not the end of the journey. It was actually the beginning of

another Herculean task, of piercing through the mammoth Pir

Panchal to move the railway track beyond Banihal. The arduous

multi-shift 24×7 work of an army of engineers, geologists, machine

operators and workmen is literally making it inch towards the 

goal of laying tracks on the most difficult part of the railway project.

The dots on the design are connected every passing day with

superhuman effort.

As of now, Srinagar-Jammu National highway continues to

remain the lone conduit of travel from Banihal towards the Jammu

region. The vehicles mostly move at a snail’s pace on a road which

shape-shifts continuously due to massive slides and unending repairs.

In fair-weather days, you can see a convoy of trucks and trawlers,

lined up like ants carrying food grains, worming its way around the

shadow of the lofty mountains and the sun-kissed snow peaks. On

the slopes are sparsely-built mud hutments, meant for seasonal use

by cattle grazers, but are now turning into colourful brick houses

canopied with tin sheets as residents have now joined the project

crew and are buffering their new-found prosperity with approach

roads and a community car park. The railwaymen may be carving

the mountains deeper inside away from public gaze but the effects

are visible through the transformation of life in the cluster of villages

spread on the slopes of these mountains. As a villager tells me at

Bankoot, “It is like the nourishment to the roots of a plant that is

manifested in the colours of its flowers.” 

It is ringed by these gigantic peaks and bearing the enormous

weight of expectation that the engineers have carved out a road to

reach a place called Arpinchala, a natural knot of the range, where the

mountains interlock with each other to overlook the Mahomangat

rivulet. The rivulet dries up in winters but occasionally turns

ferocious with runoff from a series of mountains. It finally merges

into Bishlari river that majestically flows along the Srinagar-Jammu

highway for miles and converges into the Chenab before flowing into

Pakistan. People beyond the Pir Panchal have rarely heard about
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Most tunnels are now motorable for easy monitoring



Arpinchala but the village has permanently entered into the lexicon of

Northern Railways. Bulldozers, dumpers and dozens of trucks loaded

with cement, iron and canisters of chemicals, steel pipes and other

construction material are seen moving to and from Arpinchala like the

buzz of a beehive.

Ask any engineer and he would relate to the place, which is poised

to become one of the most unique stations on the Indian Railways

network. Imagine a train rumbling out of a long tunnel and immediately

climbing on to a long steel bridge (BR121) that soars, drone-like, over a

cluster of craggy peaks and connects it with the slope of another

mountain. The train honks and slightly arches halfway around the

mountainside before chugging into a station that juts out on a platform

and is shielded by the biggest arch of any tunnel on the USBRL project.

Putting on the engineer’s gear-jacket, knee-high rubber boots and safety

helmets inside the pre-fabricated enclosure at the entrance of the tunnel

(T 50), Deputy Chief Engineer Mohit Kumar informs that Arpinchala

station would be part inside the tunnel and part on a flattened slope.

This is the reason that the mountain here has been cut with the widest

radius and retains nothing of its original shape, size and texture. The

excavated debris has been spread between the bridge and the tunnel to
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(Left) A bridge over the Mahomangat rivulet that garlands the Arpinchala station from three sides. (Right) A gigantic hydraulic gantry shutters a portion of the tunnel before
shotcreting a 12.5-metre surface. It is a much sophisticated variant of sealing a damp wall



create enough room for laying tracks and building a railway yard and

platform. From a distance, the mountain looks like an abandoned fort of

ancient warriors. After reducing the thickness of the mountain to almost

a half, the engineers have cascaded the facade with grey concrete. The

painstakingly done rock-bolting has added enough strength to the

remodelled massif. People talk of ancient civilisational benchmarks and

wonder about the sophisticated thinking of our predecessors. Till you see

Arpinchala station, you wouldn’t believe that our current history would

be looked upon as a great civilisational benchmark in times to come. 

Arpinchala tunnel is not too long unlike many other tube corridors

on the project. The rock-cutting has been completed and the light at the

other end is quite visible. Joint General Manager Jasminder Singh Saini

informs that the finishing touches were not far away. But Kumar isn’t

into platitudes and inspects the site with a hawk eye. He picks up a

flaw in the drainage and asks Saini’s team to rectify it immediately and

ensure the surface of the tunnel dries up.

A gigantic hydraulic gantry is shuttering a portion of the tunnel

before shotcreting a 12.5-metre surface. It is a much sophisticated

variant of plugging a damp wall. About 78 electric vibrators spray a wet

concrete mix at a high velocity on the rock surface. Saini informs the

tunnel’s exposed surface had been water-proofed. A geo-textile

membrane covers the rock surface, which is covered by another water-

proofing membrane. This layering offsets seepage issues. The twin

membranes, concealed by a concrete surface layer, diverts water towards



the edges and directs it to the drains. Once the triple covering is

completed, the electric, electronic, communication and surveillance

fixtures are put in place.

Accompanied by a group of engineers and overseers, we walk

through the slush-filled tunnel. A 35-metre hollow corridor (BR 04)

separates the tunnel from another rocky mountain and runs above

another branch of the Mahomangat rivulet that garlands the 

Arpinchala station from three sides. This is a temporary connector and

we emerge on the other side to find another burly slope through which

the longest tunnel of the entire project (T 49) would be carved out.

Interestingly, the work on the tunnel is under way at five separate sites

but the end point in the neighbourhood of Arpinchala station is yet to

be drilled.

It is quite a spectacle to watch the engineers and geologists 

working in tandem to earmark the portion to be excavated. It is 

almost like a surgical procedure, where the target area is cleared up, in

this case pounded flat and weeds are removed. The portion around the

arch, which will in time become the mouth of the tunnel, has been

reinforced to avoid crumbling of rocks. The first graze of the drills,

almost a foot inside the surface, has sculpted a vast canvas. It took 



Arpinchala station would be
part inside the tunnel and part
on a flattened slope. This is 
the reason that the mountain
here has been cut with the
widest radius and retains
nothing of its original shape,
size and texture



my imagination to Bamiyan in Afghanistan and Mulbekh in Kargil

where huge Buddha statues were carved out of huge slopes by a

determined army of sculptors. Centuries ago, the setting would have

been similar. Perhaps monuments of history are unanimous in one

respect — human ambition.

The engineers tell you that the tunnel-digging is virtually done inch

by inch. A continued effort of 24 hours results in carving just a metre.

Before cutting into the rockface, the pipe-roofing is quite a challenge.

The engineers earmark a semi-circle and drill 114 mm steel pipes deep

inside the rocks, each 40 centimetres apart. These pipes hold up the arch,

absorb the stresses and equalise the massive overburden when the earth

is gouged out from the tunnel. The pipe-roofing process takes a

minimum of four days. Despite extreme caution to hold the overburden,

the rocks sometimes crumble and even smash the pipes.

I spend a fair amount of time talking to resilient engineers,

geologists and a host of local workers at the Arpinchala batching 

plant. They are quite thrilled to be part of history being created in one

of the toughest mountain regions of the world. Inside the warm prefab

hut, while we put off helmets and long boots, the workers passionately

serve tea and biscuits. It is a much deserved treat after spending some

time inside the cold tunnel and emerging from it to face the chilly

afternoon breeze.

But Kumar has administrative issues to look into, negotiating with

villagers and convincing them that the greater good would also mean

The Railway guest house and a cricket match in progress. Arpinchala even has its own version of IPL



improvement of their collective lot. Time and again, the Railwaymen

have to meet fresh challenges due to the disruption of work by some of

the locals on the pretext of damage to land and property and

employment. While everybody cannot be given jobs in the Railways,

they can certainly be stakeholders in the subsidiary economy that comes

along with it. 

Our next stopover is Kundan, another base for the workers digging

another portion of the elongated tunnel. Kundan Adit, as it is called, is

not the actual tunnel but a burrow perpendicularly dug out to connect

with the alignment of the main tunnel. The workers will use it till the

construction work gets over. Then the tunnel will be occasionally used

for repairs or rescue operations if the need arises at any point in time.

Manoeuvering a steep slope through a narrow bumpy road to

Kundan, an unusual scene catches our attention. Hundreds of villagers

are watching a cricket match at a clearing. Players are scurrying around

and we can listen to the commentary blaring from loudspeakers. I ask

the driver to turn towards what looks like a playground on a valley floor.

By the time we reach, the match has gotten over and the organisers are

preparing to call it a day. The playground has a deep connection with

the railway project’s tunnel digging operation. Parvez Ahmad Naik, one

of the organisers of the match from Banihal, tells me that the narrow

playground existed at the Shagan Batebas foothill for a long time.

However, it was not expansive enough for cricket. Railwaymen routed

some debris here to broaden the tarmac and smoothen the pitch. Today,





32 local teams from the entire Ramban district participate in what is

called the Khari Premier League. “We have got cricket teams from

Ramban, Banihal, Haranhal, Khari, Manjoos, Shikan, Kundan, Batebas,

Oadka, Nedkah, Nachilana, Tallab, Pachihal, Khawda and Mandakbas

participating in the tournament. The rail project has automatically

gifted us a good playground. We would urge the authorities to develop

and maintain this further as part of CSR. It has certainly given a

healthy pursuit to the local youth,” Naik tells me.

Around 150 workers supervised by a team of 10 IRCON experts

are working in shifts at Kundan Adit, away from the happening world

outside. The amount of effort employed by these workers and their

machines is piling up in the shape of huge heaps on the mountain

surfaces. The limestone, shale and foliated phyllite have resulted in new

foothills which will crust over with time and create a new topography. 

Returning from Kundan, I cannot resist a stopover at Khari, an

upcoming tehsil headquarters that is fast developing from an obscure

village into a large settlement. The villagers tell me they owe the

metamorphosis to the railway project. “Only a decade ago, Khari village

was bereft of even the most basic facilities. For a routine domestic

requirement, the villagers would travel to Banihal to fetch their

supplies,” says Muhammad Akbar. “The road connectivity has opened

the entire world for us. We now have the much-needed schools and

health facilities,” he says. “A decade ago, we would walk the distances

to reach the national highway. Now many villagers own cars and 

other vehicles. The road built by the railways is indeed a miracle,” 

says Sadiq Mohammad, another villager. Everybody is eagerly waiting

for the Arpinchala railway station to be functional. “It will

revolutionalise our lives. We have seen the glimpse of a revolution when

the train reached Banihal and connected the region with Kashmir

Valley,” he adds.

Earlier in the day when we visited Krawa, Charal and Bankoot

villages, the sentiment was not different. The 8.6 km T 74 and its

escape tunnel that connects Chapnari and Khari villages has provided

enormous employment opportunities to the locals. 

Imtiyaz Khan, a senior section engineer with the Northern

Railways who is associated with the project since its beginning, recalls

his daunting task of working on the most treacherous section of the

USBRL project — a stretch of 39.54 km between Dharam and Banihal

comprising six tunnels and nine major bridges. “The train will be
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Bridge no 144 at Krawa 



seldom visible on the ground as a major part of the alignment is being

laid through the tunnels,” says Rajat Kumar, executive engineer. It is

pitch dark and the workers inside the tunnels continue working,

oblivious to the time of day or night. “The tunnel atmosphere remains

almost the same, be it day or night. The climatic changes also do not

make much of difference for the workers,” says Rajat. The darkness does

not allow us to drive to Hingini and we return to the sprawling brick

and stone campus of the railways where most of the engineers,

geologists and overseers live. Several engineers like Rajat Kumar, a

resident of Uttar Pradesh, has even got his family over. We discuss the

finer details of the project over a sumptuous vegetarian dinner at the

guest house.

The next morning, we start quite early to reach Hingini village, a

base camp for another substantial construction phase inter-connecting a

maze of tunnels. You have to drive 13 km on the Srinagar-Jammu

highway to reach Nachilana from where a new 3 km stretch has been

macadamised to connect the all-important Hingini base for logistic

supplies. Villagers here will travel to Arpinchala to take the train as the

tunnel opening here is for operational use only. But that detour does not

matter to them at all. “The arrival of the rail project has transformed

our lives. We are well-off and well-connected through the road and

whatever it has brought to our village,” says shopkeeper Muhammad

Rafiq Bhat. “I was running a roadside dhaba at Nachilana before the

railway project came. The presence of a large number of workers at the

construction site encouraged me to open a shop. Thank God, I am doing

well,” he tells us.

(Left) Arpinchala now has a fully developed bus station. (Right) Engineers at a construction site



After putting on safety gear, we board a weathered Sumo to get

into Hingini Adit. A few metres of a ride on the wet potholed way

through the tunnel makes us realise how challenging it is for the drivers

to manoeuvre their vehicles and not skid away. The tunnel seems

endless as the vehicle crawls slowly, windscreen wipers swaying

continuously to clear the dripping water. I notice a worker with his

shovel clearing a drain. After a few minutes, we stop at a three-way

junction. This intersection is with the actual tunnel that would connect

with Arpinchala on one end and Sumber on the other. The breakthrough

on the Arpinchala is just 400 m away and work is in progress from both

the sides. The opposite side is done up to 1.5 km.

It is here that I find Rishikesh. No, not the salvation retreat in the

Himalayas but a sagely geologist who operates the Boomer machine to

cut the rocks. Looking anxious, he contemplates what caused a portion

of the rock to collapse more than it was supposed to be. The steel girdle

holding the overburden had mangled and the extra debris had been

scattered all around. Hence our hold-up. The geologist declares that the

rock mass consisted of many more layers of foliations that did not show

up in early studies and lacked enough strength. “The unwanted collapses

slow our work by a day or so,” says Harikesh Meena, another engineer

of Northern Railway. We spend half-an-hour with the workers working

at a furious pace, tirelessly engaged in beating the clock. Everyday

battles never make it to the record books of the biggest, longest,

toughest and more such superlatives. But they make for beautiful

human stories. Stories that will keep the Jammu and Kashmir Railway

alive for generations later.



The driver’s cabin is a great help in route learning

Chapter 



INSIDE THE TUNNEL CONTROL ROOM (TCR) AT BANIHAL,
COMMUNICATION EXPERTS REMOTELY CONTROL AFFAIRS
WITH KEYBOARDS AND TV SCREENS. WATCHING THE
ENGINEERS MANAGING THE FLOW PATTERN OF THE
TUNNEL, FROM THE LIGHTING SYSTEM TO THE MOVEMENT
OF 25 JET FANS INSTALLED FOR AIR CIRCULATION, YOU
WOULD NEVER IMAGINE HOW A SWOLLEN AQUIFER ONCE
FLOODED IT AND THE PIONEERS CHASED AN IMPOSSIBLE
DREAM ON BOATS
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Railways have four more halt stations
on the Baramulla-Banihal section
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A
decade ago, when a modified truck carried the first 

train coach to Kashmir, it was a spectacle. The 

Srinagar-Jammu National highway was altered at

various sharp curves to accommodate the extra-large

carrier. People lined up at Humhama in central

Kashmir’s Budgam district when the bogie finally

neared the railway station to be off-loaded on tracks.

The truck driver and the team of his assistants, who

helped him managed the rear tyres on sharp curves,

were interviewed on their extra-ordinary feat of literally

carrying the train to the Valley.

This year, on a sunny February morning, I was again at Budgam

railway yard, now like a township built on the sides of a maze of railway

tracks. My eyes were stuck on a similar trailer tucked to a platform

carrying something like a container. It was wrapped in tarpaulin fastened

with nylon ropes. “We have received the great gift today only. You are the

first one to see it,” said Aishvarya Sachan, divisional mechanical engineer,

directing his workers to unveil the “gift to Kashmir.”

This is a glass-topped rail coach with Limousine-comfort interiors,

specially introduced for tourists, and runs between Banihal and Baramulla.

Apart from Kashmir, such coaches, each of which costs `6 crore, run up

the shoulders of Araku Valley near Visakhapatnam. This is the latest

addition to the stand-alone train between Banihal and Baramulla that has

gradually transformed the life and style of people in the region like never

before. The train is a testimony to the fact that iron will backed by

committed hard work changes narratives, breaks barricades and vapourises

roadblocks. A few years ago, it was unthinkable to see a train chugging

within the Valley overlooked by lofty mountains and plateaus. Now, it

doesn’t seem to be impossible that in a few more years, the train in

Kashmir will be connected beyond Banihal. The myth has been blasted.

The inertial perceptions have died.

The commissioned stretch of the train has shrunken distances and

warded off the dread of travelling between Srinagar and Jammu, the only

fair-weather road link connecting Kashmir with the rest of the world. A

few decades earlier, when this road was too narrow, rugged and

intimidating, the fear of travelling was always palpable. This was one of

the main reasons for Kashmiris confining themselves to the Valley and

seldom venturing out. Those who were compelled to travel would pay



At the Baramulla station,
people are expectantly
waiting for the train to
arrive. It is their
passport to the outside
world and opportunities.
Therefore, you would
always find happy faces
on board 



obeisance at a shrine before embarking on the journey and seek blessings of

relatives, friends and elders. In villages, it was a talking point, if someone

travelled to Jammu or Delhi. People would listen to his tales when he

returned safe.

The thought of passing through Khooninala, Sher Bibi, Nashri and

Panthal stretches would send chills down the spines of passengers embarking

on the treacherous road. Vehicles turtling down from high passes into deep

gorges and passengers getting washed away by the gushing Chenab have been

a routine. Even now, a drizzle triggers shooting stones and avalanches block

the way, sometimes for weeks together. In winters, the highway strictly

remains one-way and commuters have to remain updated should they decide

to embark on a journey.

The train has arrived, in this backdrop, to change lives. Nay make lives

worthwhile. And when it arrives seamlessly from Jammu, it is destined to

change a nation’s history. The colossal investment made to connect Kashmir

has a purpose. It is a political statement and everyone at the helm of affairs

has boasted of associating themselves with it. Since April 14, 1983, six

successive PMs and their railway ministers have engraved their names on the

memorial stones at different stretches of the ambitious project. Kashmir’s

mention has been a regular fixture in the national railway budget. Whenever

the Valley people felt a sense of alienation on a large scale, the Centre

intervened to convince them otherwise through the railway project. Till the

then Prime Minister declared it as national project in 2002, settling the issue

of investment forever. Now, funds are not a constraint.

The seriousness of the mission to keep the train chugging in Kashmir is

unmatched. The 136-km stretch between Banihal and Baramulla has been

supervised by all Prime Ministers and railway ministers. “This train is solely

for the benefit of people. Doesn’t matter if the Railways earns `2.5 lakh on a

particular day from commuters and spends `8 lakh on fuel alone that day,” a

senior Railway official tells us.

At Budgam’s DEMU Care Base, workers are busy fixing coaches under a

unique shed. The bogies undergo weekly and monthly checking to keep going

and are transported after 18 months to the Charbagh workshop in Lucknow

for repairs and overhaul. The Railways have hired trawlers with 9, 15 and 

25 metric tonnes to carry the coaches. The tracks and roads go hand-in-hand

to keep the Kashmir train chugging. “Yet another unique possession at our

station is the snow-cutter imported from the US. It is amazing to run the

train on the Kashmir tracks amid heavy snowfall. The sight is unique. The

pictures of our train moving on snow-covered tracks have been published

across the world,” says Sachan with pride.

I have been lucky to record every landmark that the railway line achieved
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while connecting the Kashmir Valley. From the last

point in Baramulla, where a house terminates the rails

(with indication that the train could be extended to

Kupwara as well) to the bustling Banihal railway

station, every point on the track has its own history

and importance. This connection has been established

with investment of a tremendous effort.

Inside the Tunnel Control Room (TCR) at

Banihal, communication experts Vikas Soni and

Zubair Ahmad remotely control affairs with

keyboards and TV screens. Watching the engineers

managing the affairs of the tunnel, from the lighting

system to the movement of 25 jet fans installed for

air circulation, I recollected the days when this tunnel

was under construction and cynics often questioned

the possibility of a train ever reaching the Valley

through the stubborn mountains. Should there be an

eventuality, passengers can activate an easy-to-handle

communication system, deputy chief engineer Mohit

Kumar tells us. When the line is activated, the CCTV

cameras would pick up the location to the control

unit for speedy redressal. Firefighting mechanisms

through water hoses and incombustibles have been
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put in place. “There can be inside the tunnel when the train would be

halted. This can be for three reasons—hot incident, cold incident and

prolonged stop”, an engineer says. The hot incident means a fire has

erupted while the cold incident refers to a technical snag leading to halt.

“In each case, the safety measures or rescue would be ensured in a jiffy,”

he adds.

I recall how on a misty afternoon in the autumn of 2013, engineers

and workers patiently watched the fuse wires to carry the spark to

detonate the explosives, almost half a kilometre beneath Jawahar Tunnel.

When the blast occurred and the earth shook, the breakthrough moment

connected the two ends of the 11-km tunnel on the 17.7-km line between

Banihal and Qazigund. It was in the fall of 2005 when the engineers had

begun digging the tunnel from opposite sites. I watched the close circuit

TV screens showing the train flashing through the tunnel in just six

minutes. The same distance was covered in four-wheelers in nauseating

hours while climbing and zigzagging on a serpentine road on a 4,000

metre-high range. For years, an army of 2,000 workers, almost each 20 of

them supervised by a trained engineer, belonging to railway and private

companies, worked round the clock to drill the mountain. Till now, the

11-km tunnel has maintained the pride of place in the record books. 

This is India’s longest transport tunnel and in Asia, next only to the 

20-km-long Wushaoling tunnel in Gansu province of China. For each

kilometre of this burrowed path, the Railways has spent a whopping 

`100 crore. The straight and flawless tunnel runs parallel to the 

north-south direction and perhaps is the first to have automatic

ventilation and lighting. The 1,140 metres of strata above the roof,

technically known as “overburden”, is the highest pressure borne by any

Indian tunnel and is self-explanatory about geological interventions.

During the eventful seven years of excavation, the rugged, rocky and

mostly uninhabited terrain posed extraordinary challenges to the

engineers and the workers. It was a huge task to carry the men and

machinery to the places where angels feared to tread. Even the machines

encountered diverse kinds of challenges. At one place the drill bits pierced

through the rocks of one texture only to encounter even tougher rocks

(Left) Passengers await their arrival at the next station. (Right) Inside the Tunnel Control Room (TCR) at Banihal, communication experts Vikas Soni and Zubair Ahmad
remotely control affairs with keyboards and TV screens



encircling it. Sometimes a blast extended its limit and forced the crew to work on what

had not been anticipated. At times, road headers equipped with cutting blades failed to

raze through, forcing engineers to employ the drill-and-blast method.

The tunnel is nowadays illuminated like a shrine and travelling through it is great

fun. Visitors may not believe that during the construction phase, water flooded the

chambers to such an extent that the workers had to ferry men and materials inside on a

boat. Now that the tunnel is ready, travelling through it does not remind Ashiq Hussain

Nadvi, a resident of Srinagar outskirts, of the tragedy when he lost his infant daughter

and brother-in-law to a sudden blizzard that swept a convoy of passenger vehicles on

the highway in the winter of 1994. The train has bypassed the arduous road that

devoured human lives for decades. The tunnel does not allow flashbacks of the time

when south Kashmir’s labourers used to carry rucksacks filled with merchandise on

their bare backs while scaling steep mountains. 

The bustle at Banihal railway station in the morning with people eagerly waiting

to travel to Anantnag and Srinagar indicates the change the railway has brought about.

Villagers across Ramban district travel for different reasons. Some have a relative

admitted in a hospital while another has an appointment with a doctor. A man is

accompanied by his younger son who is pursuing professional coaching in a Srinagar

institute. “Life has become very easy. We can catch the first train to Srinagar, spend the

day in the city and return by the evening. The train remains crowded but we are

compensated for the trouble by the amount of work we get done,” says Ilyas

Muhammad, a resident of Banihal. The Banihal stopover has become a must for 

valley-bound passengers from Jammu. “The passengers break their road journey at

Banihal and board the train. Non-local labourers, soldiers and paramilitary men and

students prefer to travel in the train,” adds Muhammad.

Shabir Hussain, a senior Kashmir Administrative Service officer, recalled his posting

in Srinagar three years ago when he would travel 150 km every day comfortably. “We

boarded the train at Anantnag every morning and returned in the evening from

Srinagar. This leg is always quick, economical and comfortable journey,” he says. The

ornately designed Nowgam railway station is itself a draw, done up in Khatamband

woodwork by skilled Kashmiri craftsmen. As a tourist attraction, it has kept a 

hand-crafted tradition alive and viable.

There are no typical railway honks, no megaphone announcements and no long

queues for booking and inquiry. Neither will you find the red-aproned coolies scurrying

with headloads, nor are the people jostling to leave or enter the platform. With the

frequency of trains increasing, the number of travellers is going up steadily. Waiting for

the arrival of a train is itself a rewarding sensory experience. The train going towards

the south emerges against the backdrop of the southwestern Gulmarg peaks, which

always remain capped under silvery snow. 

Soon after the train leaves Nowgam station, dense plantations alternate with

swathes of paddy fields changing colour according to prevalent seasons. A few minutes
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The train passes through some of the most scenic
stretches that conventional transport bypasses





of travel takes you to Pampore, the first station in the southern part of

Srinagar. The topography of the area is unique as it is the only place where

world’s best saffron is grown. Spain and Iran may be the inferior

contenders but in Kashmir there is no other area to share the honour. In

November, when saffron fields are in full bloom, a travel to Pampore is a

real treat. It is this land where seven centuries ago, Kashmir’s famous

mystic poetess Lalla Ded wandered in search of eternal truth. And in the

16th century, Kashmir’s last independent king, Yousuf Shah Chak,

experienced love at first sight when wandering in the saffron fields on

horseback. He accidentally spotted a village girl Zoon singing her own

verses in melancholy. Zoon became his empress and people fondly began

calling her Habba Khatoon.

Large swathes of land are under railway operations on both sides of

the track and map the story of socio-economic change. The brand new 

tin-roofed houses are evidence of compensation to local land-owners who

have created a new settlement for themselves. Some of them have got

permanent jobs with the Railways while others are in queue to get theirs.

The contractors, who thrived on building the track, its approach roads,

dwellings and facilities to accommodate railway officials, are looking at

using their experience to set up a hotel and resort hub. The topography has

also transformed in the entire stretch. Many plateaus have been demolished

and the irrigation pattern redesigned. 

The next station is at Awantipora, another historic town that has

been the capital of Kashmir in the ninth century. It boasts the archival

Awantisvara and Awantiswamin temples built by king Awantivarman.

The town has a strategic importance as the biggest Indian Air Force base in

north India is a furlong away. Close by in the lap of a hillock is the

headquarters of Victor Force, the counter-insurgency division of the army

in south Kashmir. In its vicinity, there’s an AIIMS coming up while the

Islamic University of Science and Technology is gaining an important space

in the education sector of Kashmir. To add to this, a cluster of villages

around Awantipora is becoming the centre of Kashmir’s famed bat

industry. In a few years, Awantipora station will be one of the most

important embarkation points. The Bijbehara, Anantnag and Qazigund

(Left) Pampore, the first station in the southern part of Srinagar and (right) the Pir Panchal tunnel



stations are gateways to dozens of bewitching tourist spots including

Pahalgam, Verinag, Kokernag and Daksum. In the near future, each of

these stations would virtually be a tourist reception centre.

In the northern sector, the travel is not less rewarding. Board the

sunrise train to Baramulla and you would be rewarded with the sight of

migratory birds during winters. The train chugs in the periphery of

Hokera wetland and Haigam Rakh, two major areas where tens of

thousands of migratory birds shelter during winter after arriving from

their summer homes in Russian Siberia, Eastern Europe, China, Central

Asia and other countries under Asian migratory flyways.

Mukesh Meena, the train driver who has been deputed from Amritsar

to operate the engine for a month’s time, tells you that he is thrilled to see

the beauty of Kashmir. Meena is himself from Rajasthan. “It is a beautiful

track surrounded with greenery. It is an honour to serve the people in

Kashmir,” he says. The pinkish almond bloom and the yellow swathes of

mustard flowers are in perfect sync with the ideal blueness of the sky and a

bright sun emerging from Zabarwan mountains. Add to this, the chirps

and flutter by countless birds. The wonder of creation happens in the

mornings when the waterfowls spring up and wing their way from the

core area to shallow waters and feeding grounds, or in evenings when the

birds return from their long flights taken in search of food and grains.

At Sopore, the apple town of Kashmir, a large number of travellers

awaits the arrival of train. They had not lost hope even during the 2016

turmoil in the state when train services remained suspended for five

months, perhaps an unheard of situation encountered by any railway

network. “We have requested the people umpteen times to safeguard the

train for their own benefit. We hope they understand and cooperate with

us,” says Nisar Ahmad Mir, a senior section engineer of Northern Railway

who has been pivotal in managing the railway affairs in Kashmir. On any

given day, the hum of people is acknowledgement enough of what the

railway means to them. It is precisely this that also attracts the attention

of the unscrupulous. But the gun cannot scare a spirit that’s taken on the

might of the Himalayas. As Rumi wrote, “A mountain keeps an echo deep

inside. That’s how I hold your voice.”



T
he drive on the Srinagar-Jammu National

Highway is not a smooth one. Running along a

rough terrain, it happens to be a challenging

stretch for the toughest of travellers. In the

1980s, many would offer prayers at shrines or

seek blessings of elders to ensure a safe journey.

The idea of passing through extreme hurdles like

the Khooni Nala, Sher Bibi, Nashri and Panthal stretches

was daunting indeed.

There were disturbing stories of accidents and of

vehicles hurtling down gorges and being washed away by

the gushing Chenab because of a treacherous error of

judgement. Even today, a drizzle in the area is enough to

trigger mishaps. Then, there are avalanches that block the

way, sometimes for weeks together. 

But no longer is life at the mercy of the elements. The

Indian Railways is all set to connect Qazigund and Banihal

— towns of the Kashmir Valley and Jammu. The

construction of the 11-km tunnel, that runs through the

lofty mountains, is nothing short of an engineering feat.

And in a matter of months, with the extensive network of

the Indian Railways, connecting a final dot, the Valley will

be connected to the mainstream.

THE RAILWAY PROVIDES AN 
ALL-WEATHER MEANS OF TRANSPORT
IN THE SNOW-BOUND ROUGH
TERRAIN AND ACCOUNTS FOR THE
MOST INSPIRING STORIES OF HUMAN
ENDEAVOUR, HARD WORK AND
COMMITMENT FROM THOUSANDS OF
WORKERS AND ENGINEERS

The train cuts through Qazigund

Chapter





BLAST FROM THE PAST

N
ot too long ago, on a misty autumn afternoon, engineers and

workers patiently watched the fuse wires spark explosions almost

half-a-kilometre beneath the Jawahar Tunnel. And when the blast

occurred, shaking the earth and rocks, very few people in the

outer world knew that a new chapter had been written in the

history of Indian Railways. This blast connected two ends of the 11-km

tunnel, a landmark achievement on the 17.73-km railway line between

Banihal and Qazigund. The dynamite razed barriers to realise the larger

objective — of the construction of the 326 km-long Jammu-Udhampur-

Srinagar-Baramulla railway line. The mid-October blasts synchronised the

efforts of two teams that had begun the work in 2005. 

The above efforts have changed the travel scenario totally. People no

longer have to dread negotiating the serpentine road carved out on the

4,000 m high mountain range. Instead, they will comfortably whiz

through the new tunnel in six minutes flat. Travelling from Jammu to

Kashmir will no longer be a spine-chilling experience. It will be a breeze.

An army of 2,000 people is working relentlessly. Batches of 20

workers each are supervised by a trained engineer. The men from the

Railways and private companies are working round the clock to convert

the elongated cave into the most modern railway tube. Some are

levelling the ground; others are helping chisel surfaces and laying

concrete tracks. The engineers are laying a mesh of wires to illuminate

the cavernous insides while structural experts are checking stability with

reinforced girdles.

Near this tunnel, known as T-80, another 8.6 km is being drilled

between Chamalwas and Banihal. A three metre wide “rescue road”

along the railway track is being shaped up.

This corridor is straight. This feature makes it the first one with

automatic ventilation and lighting. The 1,140 m of mountain strata

above the tunnel, technically known as “overburden”, is the highest on

any Indian tunnel. For geo-technical investigations, engineers drilled the

deepest holes to the extent of 640 m. The first time large-scale use of

New Austrian tunnelling method in India explains the employment of

the most modern scientific techniques.

THE ROUGH, TOUGH TASK

D
uring the eventful seven years of excavation, the rugged, rocky

and uninhabited terrain posed extraordinary challenges to the

engineers and the workers. It was a huge task to carry men and

machinery to places where even angels fear to tread. Even the

machines encountered diverse challenges. At one place, the best

of drillers pierced through the rocks of a certain texture only to

encounter tougher rocks in the same vicinity. At times, a blast exceeded

its limit. And then, at other times, road headers equipped with cutting
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While the snow holds up road traffic, the all-weather trains are godsend for locals 



heads struggled to tunnel through rocks — forcing the engineers to employ the

drill-and-blast method.

Also, once the tunnel is operational, no one will really believe that during the

construction, boats were required to sail in the area. The Pir Panchal mountains

remain covered under the snow in winter. There is a constant downpour under the

earth and the bottom of the mountains would be soaked in water. During

excavations, water would seep from punctures. The seepage would range between

150 to 180 litres per second — much beyond the scientifically anticipated seepage

of 70 litres per second. “This created a flood-like situation inside the tunnel. We

had to use boats for protective work and put in extra efforts to drain out the

water and resume the tunnelling,” says an engineer. 

THE DREAM AND DARE
Kashmir’s railway dream is more than a century-old. The feudal rulers initially

conceptualised rolling out a train between Rawalpindi and Srinagar. But the idea

was given up. Then the idea of seeing a train roll between Srinagar and Jammu

came up. It took a 100 years to take up the mammoth project again. A decade ago,

Kashmiris were pessimistic about the idea of a train chugging in the Valley. But

today, they travel between Baramulla and Qazigund in a beautiful seven-bogey

train — smiling. The idea of the track between Qazigund and Banihal has really

surpassed their fantasy.
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Young girls on a joyride and men singing Kashmiri folk songs with traditional instruments



PROJECTS AND PRIDE
Kashmir’s rail project is unique. It is a political statement and everyone

at the helm of affairs has boasted associating with it. Since April 14, 1983

when the then prime minister laid the foundation stone of the 54 km

Jammu-Udhampur track, six successive Prime Ministers and Railway

ministers have contributed to the ambitious project.

Kashmir’s mention has been a regular fixture in the national Railway

budget. In 2002, the then Prime Minister Atal Bihari Vajpayee declared it

as a national project and funds were earmarked exclusively for it.

The mammoth railway project is divided into three sections — the

25 km Udhampur-Katra,129-km Katra-Qazigund and 118-km 

Qazigund-Baramulla tracks. The Jammu-Udhampur track passes over 

158 bridges, including one as long as 1,200 metres. When the train crosses

the Gambhir Nullah, the passengers enjoy the luxury of travelling at a

height equivalent to the Qutub Minar.

Another 308 metre bridge weighs 2,800 metric tonnes and has been

designed to withstand the fiercest earthquakes possible in the region. The

train plays hide-and-seek while embarking on bridges and creeping into

tunnels. The ride will be more enchanting when all the bridges and

tunnels are commissioned throughout the track.





In the Katra-Udhampur section, the engineers faced tough

challenges during tunnelling, like heavy water discharge, but they

handled them with professional ease and competence, never once

thinking of quitting what had then seemed like an impossible task. They

are facing similar challenges on the Katra-Banihal stretch.

The 129-km stretch between Qazigund and Katra, of which the

tunnel T80 is an important milestone, is the toughest stretch of the

entire project. Unbelievable as it may sound, but 108 km of the track

will pass through 38 tunnels and the balance length jump over 78

bridges. This stretch will have a 1.3 km long bridge at a height of 359 m

with a 467 m steel arch — undoubtedly an engineering marvel. 

The project will provide an all-weather means of transport for 

an area that is snowbound for most part of the year and has already

shown signs of boosting the state economy and development. It has

generated tremendous opportunities of employment, directly enhancing

the economic status of the people. Affected families (three quarters of

their land was acquired for the project) have been provided employment. 

Today a waiting train may be a regular sight but there was a time when the coaches were a crowd attraction as they arrived by road on trailers

THE TRAIN FROM SRINAGAR

T
he 119-km long Qazigund-Srinagar-Baramulla section that falls in

Kashmir Valley, a natural bowl surrounded by mountain ranges,

was completed in October 2009. Though there are no tunnels,

more than 800 bridges were built to cross rivers, canals and roads.

This leg of the railway line was built at a cost of `3,492 crore

with 15 stations and 63 major and 748 minor bridges. All because of a

few good men.

You would mistake Azeem Basher as a mathematician and physicist

bent on patenting some invention or the other. But the enthusiasm of

Nissar Ahmed Mir and Eajaz Ahmed Kawoosa, senior section engineers

and his team is understandable as they put the finishing touches to the

connecting line that will finally link Srinagar to every corner of the

country and change the way Kashmiris dream about their future. 

Basher plunges out of the inspection trolley with his assistants and

places his Versine Holder. The 20-metre chord on the long metalled rails

measures everything to the precision of millimetres, sizing up gauge



cross levels and super elevations. They stop to wind and unwind bolts,

pull levers and check the amount of lubricants used. They even check

the stone chips laid beneath the tracks for texture and alignment. Inch

by inch, they make sure the track is their personal legacy. 

It is exciting to be a part of history, especially when an incredible

event that moulds perceptions and breaks barriers takes place. Many

years ago, it was unthinkable that a train would chug through the

mountains and plains of Kashmir. That happened. Then, it was

unbelievable it would cross the Pir Panchal mountains to overcome the

major barrier between Kashmir valley and Jammu. But, as they say, even

mountains are surmountable with zest and determination. The

cumulative sum of the fortitude of 300 workers and 150 engineers

working in triple-shift for eight years, and the magnanimous opening of

the country’s coffers to spend a whopping `1,691 crore, resulted in the

laying of just 17.73 km of rail track. The quantum of significance of the

track is understandable.

Therefore, on June 18, a week before the green signal for a 

stand-alone Kashmir train to enter the Jammu region past Pir Panchal

Mountains, I witness the virtually inch-by-inch inspection of the track.

The Commissioner of Railway Safety (CRS) RK Kardam specially arrives

for a recce before the builders hand over the track to the Northern

Railway. It’s another milestone in the history of the train from Jammu



to Baramulla, coming exactly eight years after the engineers began

digging a tunnel piercing the Pir Panchal Mountain in July 2005.

The event is historic for the families of over a hundred passengers

who lost their lives in this stretch of the Srinagar-Jammu National

Highway in the winter of 1994 when a sudden blizzard swept them

away with their vehicles. It is momentous for the south Kashmir

labourers who have carried merchandise filled rucksacks on their bare

backs. It is vital for common Kashmiris who have never set out on a

journey without consulting a weather report. And it is soothing for the

newscasters of Radio Kashmir who have often narrated sad accidents on

the road. The train will change news, lifestyle, priorities and perceptions.

The enthusiasm among the villagers living on each side of Pir Panchal

is worth documenting. At every stopover, hordes of villagers volunteer

help to the inspection team and wave at the railway staff in admiration.

At 2 pm, we board a caravan of bedecked motor trolleys at

Qazigund, the country’s highest broad gauge railway station at 

1,722 metres above mean sea level. A railway official says that Qazigund

would retain the place of pride for all times to come but it would lose

the end-station status to Banihal. At each curve, Basher bunches up his

eyes with an alert gaze. This is the second trial after December 2012

when track laying had been completed. The harsh winter delayed the

commissioning of the train by half a year. The first milestone on this

The Awantipora station done in traditional woodcraft is an artistic masterpiece while the
other stations at Budgam, Srinagar and Qazigund take on local flavours



route was achieved in October 2011 when a dynamite blast connected two ends

of the 11-km tunnel, a landmark achievement on the 17.73-km Banihal-

Qazigund track. The tunnel is definitely an engineering marvel and travelling

through it is nothing short of a technological pilgrimage.

When we reach the northern opening of the tunnel, we are welcomed by an

exhilarating cool breeze. The engineers tell me it would be just a six-minute

velvety swish inside the train. Imagine, negotiating the same stretch in a motor

vehicle on a serpentine road carved out on a 4,000 metre-high ridge. Thousands

of workers, overseers and engineers worked round the clock to convert the

elongated cave into a most modern railway tube with all the trappings. They

levelled the ground and chiselled surfaces, laid concrete and tracks and meshes of

wires to make the tunnel bright and passable.

The 11 km-long tunnel has already attained a place of pride in the record

books of the railways. It is India’s longest transport tunnel and third longest in

Asia. But for an initial curve at the north end, the tunnel is completely straight,

making it conducive to automatic ventilation and bright lighting. As many as 25

jet fans, installed at the top of the arch every 150 metres, rotate continuously.

The high-pressure sodium bulbs seamlessly illuminate the corridor.

Should there be an eventuality, passengers can activate an easy-to-handle

communication system. When that line is activated, CCTV cameras would pick

up the location and relay it to the control unit for speedy redressal. Workers keep

repeating the fire-fighting drill with water hoses and incombustible gases. “There

can be three hurdles—hot incident, cold incident and a prolonged stop”, an

engineer tells me. The “hot incident” is sudden fire, the “cold incident” refers to a

technical snag while a prolonged stoppage could be for any other emergency.

“Whatever the case, evacuation can be done in a jiffy,” he assures me.

The 1,140 metres of mountain strata above the tunnel, technically known

as “overburden”, is the highest load on any Indian tunnel. For geo-technical

investigations, the engineers drilled the deepest holes, 640 metres down. It is

beyond imagination that the tunnel, which has a dry tarmac now, was at one

point of time a rivulet of gushing water. During the excavations, the water-

soaked bottom of the mountain seeped from every gap, releasing water jets at

150 to 180 litres per second. The engineers could do nothing other than using

boats to drain out the water and resume tunnelling. “It took us three months to

drain the water physically,” says Imtiyaz Khan, another senior section engineer

of the Northern Railway. Maybe facts and figures will enable a better

understanding: the tunnel uses 7,500 metric tonnes of steel and 3,28,000 cubic

metres of concrete. More than 10 lakh cubic metres of soil has been displaced,

enough to build a flyover in the city. 

Railway authorities say that connecting Qazigund and Banihal would

virtually connect the Valley with the rest of country. The Baramulla-Banihal
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link-up would extend the Qazigund-Baramulla track and cover

a part of the Qazigund-Katra section. The mammoth railway

project is divided into three sections — the 25.2 km

Udhampur-Katra, the 129-km Katra-Qazigund and the 118-km

Qazigund-Baramulla tracks.

The stretch between Qazigund and Katra, of which the

tunnel T 80 is an important milestone, is the toughest stretch

of the entire project. Unbelievable as it may sound, but fact

remains that a 108 km-long stretch of track will pass through

38 tunnels while the remaining distance will be over 75 bridges

and stations yards. This stretch will have a 1.3 km long bridge

at a height of 359 metres with a 467-metre long steel arch —

making you soar over streams, glens and dales, fuelling your

flight of fancy to the Himalayas and beyond. A draught greets

me on the other side of the tunnel. Reality bites but I promise

to be around for that special day in history.

The Pir Panchal tunnel will always remain ingrained in our minds as the
one that connected the Valley 
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