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COVERING NOTE _FOR DETAILED
PROJECT REPORT OF UDI IAMPUR-SRINAGAR-
BARAMULLA NEW B.G.LINK

Udhampur — Srinagar-Baramulla New B.G. Link as per
the detailed survey has a total length of 287 kms. The DPR is
in ten Chapters and contains a synopsis which briefly explains

each chapter and other important aspects of the report.

The report explains aboul the methodology adopted [or
detailed survey of the line. It also discusses about the various
routes which had been studied before amiving at the final
alignment. For this purpose, the alignment has been divided in
two distinct sections namely Udhampur — Qazigund covering a
length of 167 kms and Qazigund Baramulla spanning the

valley with a length of" 120 kms,

A study to assess the lmpact of the project on the
environment has also been carried oul. Reporl covers briefly
all important aspects of this study. As a result of this study, it

ic revealed that the project even without an environment

management plan is eco friendly.




The report also gives the details of the quantity of
earthwork, span arrangements of various major bridges. Minor
bridges required for the project have also been listed. Standard
of construction for permanent way have also been discussed.
Details of the facilitics required to be provided at each station
meluding quarters have also been incorporated. The important
specifications for executing the Civil Engineering works and
important design considerations  have also been detailed
Since tunnelling covers approximately 53% of the length in
Udhampur — Qazigund Section, the details of the tunnelling

aspect have also been covered in the report,

Separate chapters are devoted to the Signalling and
Telecommunication as also for Electrical Engineering,
Keeping in view the modern developments, the project
envisages the use of modemn telecommunication equipment
also. To avoid failures. stand by telecommunication links

through satellite have been envisaged for the project,

Though a separate volume is devoted to traffic SuUrvey,
this volume also gives the summary of the impoitant aspects of
the projected traffic. The traffic earnings contained in the
report have been incorporated after a detailed traffic survey,
since the B.G. line is likely to he opened in the first phase

between Udhampur — Katra and Qazigund — Baramulla, the

trattic projections have been given for :




1) Udhampur-Katra

i} Qazigund - Srinagar
i)  Srinagar —Baramulla
iv)  Udhampur — Katra — Qazigund

v) Entire Section.

The total passenger potential for these sections is
projected as 32809 per day at the commencement of the
operation which has been assumed to be 2007-08, The total
passenger gross earning has been estimated to be approximately
Rs 5398 Lacs per annum likely to accrue from the 12 trains
most of which will terminate in the Valley, The working
expenses for the coaching traffic will be approximately
Re.5325 Laes per annum, The detailed traffic survey report duly

vetted by Finance is also attached as a separate volume,

FREIGHT TRAFFIC

The total earning from the freight traffic is estimated as
Rs.3233 Lacs per annum, Working expenses being Rs.1880

lacs, the net earning will stand at approximately Rs. 1353 Lacs,

The report also contains the construction schedule in the
torm of the PERT charts developed through the use of MS

Project. For this purpose, the project has been divided in three

separate parts namely Udhampur — Katra, Katra — Qazgiund and




Oazigund — Baramulla. Singe sufficient funds have been made

available w.e.f, 1998-99 onwards, the project commencement

has been assumed as 1-4-98. ‘The completion time for

Udhampur — Katra and Cazigund- Baramulla has been taken as
2002-03 and that for the entire section has been taken to be
2007-08. These dates can only be adhered to if the requisite

funds are made available for the project.

The narrative report gives the summary of the total
cost which stands at Rs3077.2376 Crores inclusive of all the
departments, This however does not include the cost of the
rolling stock which has been estimated in the traffic report as

Rg, 16692 Crores.

RATE OF RETURN

Taking all the inputs and outputs into account, the project

gives anegative rate of retum of —13.84% .

( RC.CHAUHAN ) (SKMALIK )
FA&CAQIC CHIEF ENGINEER/CONST./NE
KASHMERE GATL, KASHMERE GATE,
DELHI DELHI.

( RK.SARKAR )
CHIEF ADMINISTRATIVE OFFICER/CONST.
KASHMERE GATE, DELHL.
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SYNOPSIS

UDHAMPUR - SRINAGAR - BARAMULLA
NEW B.G. LINK

GENERAL

The work of new B.G.Link from Udhampur -
Srinagar was included in the Pink Book of 94 -95 ai
a total cost of Rs.1500 Crores. Later on the scope
of work was extended upto Baramulla. For all the
new lines, the construction of the line 15 first
introduced in the pink book under demand 2 to
conduct a survey for the new alignment. However,
keeping in wview the extra ordinary conditions

existing in the state of J&K, the construction of this

line was introduced m the pink book without any
survey. (Consequently the survey of the alignmen
was taken up only after the introduction of work

under demand 16.

| SURVEY
|! Initially it was envisaged to plan the hine at a ruling
gradient of lin 40 (C ) between Udhampur -

Qazgiund and 1 in B0 { C ) between Qazigund -




Srinagar. However, keeping m view the low speed

potential of the line at such steep gradients, the
ruling gradient with the approval of the Railway
Board was changed to | m 100 ( C ) for the entire
 stretch from Udhampur Baramulla, _f'r'r'l'hi.: survey
for the new line was done through 1|1-;3I use of modem
padpets to reduce the requirement of time and man
power, Thus after the paper ahgnment was marked
on the toposheets, the feasibility of the line was
studied with the help of satellite imageries wherever
required, The final alignment which has been
adopted was finalised by the use of aenal
photographs obtained from Survey of India and after
digitizing the terrain through the use of IDhgital

Terram Modelling .

OBJECTIVE OF THE NEW B.G. LINK

The existing National highway 15 the sole link of
Kashmur Valley with rest of the country, Due to
mercase i the trafthe, the National highway 1s now
choked, Morcover, because of the land shdes and
the snowfalls there arc numerous occasions of
blockade of traffic. The new B.G. link will not only
provide an alternative to the National highway but

will also be in a position to boost up the tounsts

potential of the State. It 1s also expected that the




pace of industrialization will also pick up once the

benefit of the B.G. Link 15 extended to the State.

Fmally since the B.G. line will be an all weather

hne, 1t will effectively integrate the State with the

rest of the country.

ALTERNATIVE ROUTES EXAMINED

For finalising the route from Udhampur

Baramulla, the survey had been divided in two sub
sections namely from Udhampur — Qazigund and
from Qazigund - Baramulla. In both the sub
sections, three alternative routes had been studied.
In the first sub section, three possible corndors
namely Western corndor, Morth Eastern Corridor
and Eastern corndor had been studied. The Eastern
comdor did not find favour because of  the
requairement of high gradients particularly near
Chenam. The North Eastern comidor was dropped
because of 1ts length being high as also because of
the fact that it nccessitated an engine reversal at
Udhampur. Both the Eastern and North Eastern
Comidor were quite close to the existing National
highway for a greater part of its length. The
Western Corridor was found (o be suitable from the
overall techno-economic considerations. [t also

had an advantage of passing via Katra which 15 an

m




important  tourist  destination. This alignment
skirted the Pir Panjal range from Western side and
passed from an arca of the State which was hitherto
unexplored. As such finally the Western alipnment
between Udhampur — Qazigund has been chosen.
The width of the Valley being restricted, the choice
of routes in the second sub section namely between
Crazigund Baramulla was rather limited
However to choose the best possible alignment,
three routes were studied in this sub section also.
Finally the alignmem which has been adopted for
this section touches important habitation centres.
While deciding the final alignment care has been
taken to locate the alignment so as to reduce land

acquisition from agricultural arcas/orchards.

DESCRIPTION OF THE COUNTRY

The B.G. hne from Udhampur Baramulla
negotiates two completely different type of terram,
While the terrain between Udhampur — Qazigund
passes from a very difficult area which is largely
hilly with steep slopes interspersed by a number of
rivers and deep gorges, the lay of the land between
(azigund — Baramulla a length of approximately

120 kms is relatively flat. The construction of the

I
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B.Cr line in the Valley, barring a short length near

Qazigund, 1s technically not a difficult proposition.

ENVIRONMENT _ IMPACT _ ASSESSMENT
STUDY

The proposed alignment has been studied for its
impact on the environment. M/s.RITES had been
entrusted for the job. The study conducted by the
specialists working with M/s. RITES have carried an
in depth study of various positive and negative
impacts likely to oceur as a result of the project.
These impaects have been quantified by using
different formulae. It has been concluded that even
without an environment management plan, the

project is environment friendly.

STANDARD OF CONSTRUCTION

The proposed line would fall under group D route
and will be laid on 52 kg per m 90 UTS rails on
PSC sleepers.  As stipulated in Railway Board's
letter No. Track/2 1/95/0800/7 dated 6/2/95. head
hardened rails will be required to be used on all
sections where the gradient is steeper than 1 in 150

and/or the curves are sharper than 2 degrees. The

L's




track will be laid on 30 cm ballast cushion on the

main hines and 20 cm cushion tor the loops

As far as possible, the design of bridges provides

for ballasted decks to avoid frequent change of track

slructure,

All the bridges in the section have been desipned to

MBG standards. To bring about an element of

uniformity in the design of various elements of the
bridges, DPR  lisis out the relevant clauses of
vanous codes applicable for the imdmidual elements
The listing will also puard against the designs in

contravention to the codal provisions

The entire earthwork in the project will be done with
mechanical compaction. For improved stability of
the embankment, sub berms for every 6 m height
has been envisaged. By testing the soil, the stability
of all slopes for high embankments will be ensured

during the construction of the embankments.

LAND

The width of land proposed to be acquired 15 for a
single BG lme as it would not be feasible to

construct a double line parallel to the proposed line.
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The land width has been proposed as per the guide
lines of the Indian Rallway Code for the
Engineering department, However dependmg
upon the importance of the station, sutficient land to
cater for its expansion 18 proposed to be taken over
keeping in view the fact that expansion of the yard
will not be possible at a latter date since the land
around the stations becomes heavily built uﬁ as

s00m as train operation starts

FORMATION

Formation width has been kept as 6.85 m on all
stretches other than station yards. The formation
width will be increased at the rate of 530 m for
every addibional line in the vard. Retaming walls
have been proposed at locations where the toe falls

on a side long ground.

TLNNELS

In Udhampur — Qazigund section. approximately
53% of the track lies in tunnels. No tunnel was
necessary  n Qazgiund Baramulla section,
Tunnels have been proposed at all locations where
the depth of cutting exceeds 20 m or at locations

where a cutting 15 infeasible because of the nature of
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the strata.  Portals of the tunnels have been located

at such locations where the slope at the top would

remain stable. However the actual location of the

portal will be decided depending upon  the dictates

of the geology of the overburden.

BRIDGES

The line in guestion traverses deep porges which

i

have necessitated provision of 106 No, of major |
important  bridges.  All the bridges have been
designed to M.B.G. loading standard. A cable
straight bridge on river Chenab between Km. 49 and
50 has become inevitable on account of the height of
the formation above the river bed being m the order
of 390 meters. Keeping in view the experience
pained in JURL about the difficulty i designing,
long continuous spans on PSC girders, the bridges
in this project have been designed, as far as
possible, with simply supported girders have been
avoided. The linear waterway of the bridges
between Udhampur to Qazigund has been calculated
based on the CWC report for Western Himalayas
Zone - 7. For bridges in Qazigund Baramulla
section, the water way has been decided based on
the bridges already provided on the National

Highway since the alignment passes quite close to

VI




the Mational Highway. Clearance for these bridges
has been based on the HFL considerations.  The
HFL of these bridges have been taken from the
Imgation Deptt. of J&K. Between Udhampur to
Qazigund the total bndgimg fength for Major /
Important bridges 15 15458.70 M. For Qazigund
Baramulla section however this figure reduces o

1461.50 M since valley is relatively flat.
CURVES

Imitially it had been envisaged to provide horizontal
curves of 6 degree and 5 degree for the section
between Udhampur to Qazipund and Qamipund to
Srinagar respectively.  These curves would have
required severe permanent speed restrictions. An
attempl was therefore made durmg the detailed
suirvey 1o reduce the curvature of the curves,
Fmally the entire line has now been proposed with
2.75 degree curves which will have a speed
protential of 100 KMPH,  All the transition curves
will be designed for 100 KMPH. The curve
compensation (@ 0.04% per degree of curve has

been taken for designing the gradients on the curves.

Percentage of curved track for the entire alignmen

15 25.73%.




RULING GRADIENT

Ruling gradient of | in 100 { C ) has been adopted
for this project as this gradient will not require catch
/ slip sidings. Provision of catch sidings would have
sharply brought down the speed protential of the line
singe GR makes it mandatory for all trains to stop
short of catch siding. Moreover these cateh sidings
would have required construction of separate long
tunnels resulting m heavy escalation of the cost and
time required to construct the project. Scoondly
provision of LWR 15 possible upto a gradient of 1 m
|00, Smee the terramm between Udbampur to
Cazigund 15 highly undulating, approximately 78%
of track had (o be provided on the ruling gradient.
Though the ruling gradient between CQazipund (o
Baramulla section has also been kept as 1 m 100
(C), this gradient was required only i the short
reaches after Qazigund, Subsequently the entire
alignment has been provided with much flater

vradients.

STATION YARDS

The alignment will have 283 number of stations.

Though attempt has been made to keep the yards at

a gradient of 1 in 1000, 1t had not been possible to




adhere to this value for most of the yards in view of
the hilly temain. However no yard has been
provided at a gradient of more than 1 in 400, High
level platforms have been proposed for important
stations. Minimum two loops have been provided a
all the erossing stations. For the facility of operation
the maximum distance  between [wo crossing
stations 18 15.09 Kkms with the sole exception of
distance between Surukot and Barala which is 19.80
Kms. A block hut can be provided between these
two stations to reduce the length of the block section
depending upon the need of operation at the material
time. At alternate stations a short spur has been
provided to act as a hot axle siding. ART. siding
has been provided at Qazigund which is the
commencement of the valley, Tounst sidings have

been provided at Katra and Srinagar.

RESIDENTIAL ACCOMMODATION

Quarters have been proposed for essenhal staft on
cent percent basis, A total number of 1077 guarters

have been proposed for the entire project.
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PROJECTION OF TRAFFIC

A separate volume gives projection of the traffic,
The narrative report in this volume also gives a
synopsis of the detailed traffic report. Since
construction activity n Qazigund - Baramulla is
likely to finish much earlier than the difficult
alignment between Katra to Qazigund, this portion
of the section will be operated as a stand alone line
for the intervening penod.  Simularly the section
between Udhampur to Katra is also likely to finish
much earlier than Katra to Qazigund. The traffic
projection therefore has been done i different
sections at the commencement of the operation. The
table given below summarises the passenger trathc

projections i various years in different sections

Section Passengers Year

per day each

way
Udhampur - Katra 3564 2002-03
Oazigund - Srinagar 7031 2002-03
Srinagar - Baramulla 1821 2002-03
Udhampur - RKaira — 10424 2007-08
Qazigund
Katra - Quzigund T360 2T-08
Qazigund — Srinagar T031 2007-08
Srinagar - Baramulla 2109 200708
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COST AND INVESTMENT SCHEDULE

The capital cost of the construchion of the proposed
new B.G. link is Rs. 3077.24 Crores. This cost
excludes the cost of the rolling stock which has been
assessed as Rs. 166,92 Crores. Since the project has
already commenced from 98-99 onwards when
mereased allotments were made to the project, the
mvestment schedule starts from that vear. The actual
allotments made during 1998-99 and 1999-2000 have
been shown as investment for these wears. The
required investment  miven hereunder is  without
nflation. The chapter of construction schedules also
gives the regqurement of funds considering an

inflation rate of 8% per annum.

Year Investment 1n crores
1998-99 15
19992000 |00}
2000-2001 422 82
2001-2002 44145
2002-2003 407 54
2003-2004 396.90
2004-2005 403 86
2005-2006 195,56
2006-2007 189,50
2007-2008 166,17
A1
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SIGNALLING AND TELECOMMUNICATION

The project will have standard I interlocking with
MACL signalling with CTC control, Keeping in view
the modern developments, the entire signalling has
been planned with solid state interlocking. The
choice of this technology has primarily been made
gince this system is much safer than the conventional
system of interlocking. Solid state interlocking will
not only be easy to maintain but will also result in

saving of considerable manpower for maintenance.

Communication system will work on optical fibre
system  which is a proven system for better
efficiency. Since the communieation in the system is
vital for maintaining the train operation, no
mterruption for the communication can be tolerated.
As such to ensure an uninterrupted service at all
points of time, communication system has also been
planned through satellites as a back up measure. For
this purpose, there will be three dedicated hubs and
ong hired hub. Initially, it is proposed to hire the hub
from NIC, The hired hub will have two channels,
one for round the clock working and the second
channel will serve as a back up support for disaster

prevention measures  like  landshides, terrorists

X




activities etc. For bemng cost effective, the second
channel will be lured only on a weekly basis for one

hour for testing the equipment.

ELECTRICAL

The normal standard for provision of electrical

installation and services have been adopted

However, as this line has a large number of long
tunnels of the type not existing on the Indian sub-
continent, adequate provision has been kept for
ventilation of such tunnels. This assumes special
importance on this line as it will have diesel traction
The DPR lists out the acceptable pollution levels
mside the tunnels. In keeping with the experiences
gamed mm Konkan Raillway and Koraput Raigada, a
provision of artificial ventilation has been made for

all tunnels longer than 2 kms.
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HISTORY AND GEOGRAPHY

CHAFTER - 1

HISTORY AND GEOGRAPHY

GOVERNMENT ORDERS

Construction  of the new B.G.Line between
Udhampur — Srinagar was included in the Pink Book

of 04-95

The Ministry of Railways (Railway Board)
canctioned the survey eslimate amounting 1o
Rs.1.27 Crores vide their letter No 86 W2ZNL/MN
25/Pt. dt. 11/11/94 & 15/3/96.

OBJECT OF THE PROPOS ED LINE

The present (ransportation system in the
predominantly mountainous terrain of Jammu &
Kashmir is totally dependent on road transport
which is characterised by high construction,
maintenance as well as operation costs.  The
distance of the present rail head at Jammu is about

300 Kms, from Srinagar which is covered by the

National Highway No.1-A of limited capacity. The

l
UDEHAMPUR — SRINAGAR — BARAMULLA NEW B.G;. LINK




HISTORY AND GECGRAPHY

cost of transportation of fuel and spare parts by road
considerably increases their prices. The absence of
other modes of transport also makes the rates of road
transport monopolistic which are sustained at an

abnormally high level.

]

The growth of agriculture, horticulture and
industries under lines the need for reaching larger
markets available in the rest of the eountry which
are presently in-accessible in many cases owing to
high transportation cost, which makes the goods
produced in the valley incompetitive, Secondly,
expansion of economy also requires larger volume
of imports of construction and industrial raw
materials, agricultural inputs etc. The provision of
an altemative and cheaper mode of transport from
Udhampur to Baramulla via Katra, Reasi, Salal,
Qazigund and Srinagar is of prime importance to
stimulate the economic development of the State of
I&k.  With the increased activity for transit to
WVaishno Devi, agriculture, horticulture, forest and
! industrial sectors, under the wvarious schemes
envisaged by the J&K State Government, it is
anticipated that there will be sufficient volume of
trade within the Valley as also between the valley

with the rest of the country. With the growth of

¥
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HISTORY AND GEOGRAPHY

cconomty as well as increase in tourist traffic. the

raffic prospects of the line will improve. Thus
consiruclion of railway line between Udhampur -
Baramulla via Srinagar will facilitate the transport
and will remove a serious bottleneck heip g faced in

the expansion of the economy of the state.

1.3 DESCRIFTION OF THE COUNTRY

1.3.1 The area covered under the scope of the present
survey lies between latitudes 32° - 45" and 34° -

20° north and longitudes 74° - 15* and 75° - 15

east.  The projected line traverses through the
districts of Udhampur, Doda, Anantnag, Pulwama,

Budgam and Baramulla,

1.3.2 Udhampur - Katra section of the railway alignment
lies in the Jammu region of the State. The B.G. line
In question is situated in Southem portion of the
Great Himalayas. The portion of the line from
Udhampur - Kashmir Valley will pass through a
highly undulating terrain intercepted by deep
gorges, valleys and numerous khuds. Mo of
these khuds will pose a challenge to the bridging
acumen of the Civil Engineers. The terrain in

question between Katra - Qazigund will negotiate

7
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1.3.

HISTORY AND GECOGRAPHY

the Chenab Valley and will require extensive
tunnelling for crossing the Patni ranges and Pir
Panjal ranges.  Railway alignment enters into
Kashmir valley at Qazigund afier crossing the high

mountains of the aforesaid ranges.

Kashmir valley is formed by the basin of the upper
Jhelum river which flows through its middle and
with its outlet al Baramulla which iz the westemn
end of the valley. The river again enters the deep
gorge pierced by Pir Panjal ranges. While the
sortion of the alignment between Katra - Qazigund
is extremely rugged, the wvalley portion from
Qazigund - Baramulla is relatively flat and is not
expecting to  pose much difficulty for the
construction of the alignment. The wvalley is
guarded by the owside world on the North and East
by a series of ranges. The valley is also cut off
from the plains of the the Punjab by rocky Pir Panjal
and the Tosh Maidan mountain ranges, which run
nirth-west to form the high southern rim of the
valley. The Pir Panjal ranges have peaks upto 5130
m and are 90 to 100 Kms. in width nurturing deep
wooded vallevs and torrents on their southern flank
and hing alpine pastures on their northern rim. The

wide mountain track with white crested waves on

il
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HISTORY AND GEOGRAPHY

the north and north-east have a few peaks reaching
great altitudes - Kohalai (5424 m) between Liddar
and Sindh valleys, Haramukh (5143 m), the grim
mountain over locking the entrance to the Sindh
valley and the peak of Amarnath, the sacred
mountain. These mountain ranges dip something
over 2750 m in the south where the Banihal pass
affords an exit from the valley towards Jammu.
Close to Srinagar city on the north stands the

mahadeo range.

14  GEOLOCICAL FEATURES

1.4.1 The initial stretch of the project from Udhampur -
Katra section lies within outer or sub Himalayas
which essentially comprises of low linear strike
ridges. The terrain is made up of recent to sub
recent sediments, Siwalik and Muree rocks. The
prominent tectonic elements of the region are

summarised below:-

1.4.2 KISHANPUR THRUST

The upper murees are juxtaposed against
middle/upper Siwaliks along Kishampur thrust.

This outermost prominent thrust extending between |

3
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HISTORY AND GEOGRAPHY

Basoli and Waishnodevi Limestone inlier near Riasi

merges with the Waishnodevi thrust, |

143 MUDUM THRUST

This 1s a prominent thrust extending for 80Km. from
west of Ravi river to north of Udhampur, The
lower Muree on the north is justaposed due to this
tault against upper Muree on the south. This thrust
dies out 10Km. north of Udhampur within the lower
Muree and the dip of this thrusi 15 about 35°

lowards north-north east.

144  VAISHNODEVI THRUST

This thrust overlaps the Kishanur thrust {n the east
has a north or north west trend in the south and
gradually swerves westerly, The thrust brings the
Vaishnodevi Limestone against the eastern limit of
an over twrned anticline in the Siwalik. The railway

alignment is situated south of Vaishnodevi thrust,

1.4.5 MUREE THRUST

This is a regional fault separating the Muree to the |
south from the pre-Muree sequence (Panjal
Volcalnic of Permo-Carbioniferous) to the north and

is also referred 1o as the Main Boundary Fault in the
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aresa to the east of Ravi river. The regional NW-SE
trend of this fault is deflected to E.W. for about
a0k m. west of Ramban. The syntaxial bends in the
region coincide with the course of both major and

minor rivers.

|46 The regional peology and tectonic frame work of the
area indicate that the region is capable of generating
earthquakes of severe intensity. The arca falls in
seismic zong IV of Indian Standard seismic zoning

map of the country.

1 47  Onitsway to the Kashmir valley, alignment in Katra
- Qazigund section passes through a very rugged
ierrain intercepted by deep gorges, valleys and

numerous torrential kKhuds,

1.4.8 Among the many interesting geological  facts
connected with the valley, none are of greater
interest than those which suppert the tradition, that |
the valley was once covered by the waters of a vast
land lake, which dried up when nature afforded an
outlet at Baramulla and the theory of its lake arigin
hest explains the slopes and ledges which renders
the configuration of the valley striking and unique.

It is observed in the first place that the valley is |

-
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distinctly basin shaped; and there are a number of
lakes and swamps. Where the mountains cease to be
sleep, some table lands with flat arid tops and s
denude of trees start running towards the valley.
Some of these dry table lands stand up isolated in
the middle of the valley, but whether isolated ar
attached to the mountains, they offer the same sterile
appearance, These table lands are locally known as
Karewas’. It is believed that karewas are remnants
of lake sediments which once covered tha whole
valley from end to end. Subsequent up lifts
connected with mountain formation rejuvenated the
streams whereby the once continuous sediments got
dissected, leaving behind a number of isolated
plateau or table lands. These table lands are
composed of regional lake sediments comprising
predominantly clay with sand, silt and at places
gravel bands and impure lime stone nodules known
as Kankar'.  The low lying areas especially,
towards the central part of the valley which till
recent times were occupied by lakes and meandering
river Jhelum are filled with alluvial deposits brought
down by streams and rivers from the karewas.
These alluvial deposits as such, are not much
different from karewa deposits. A striking

difference, however, is the presence of partly

b
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decomposed vegetable matter and has greater

dominance of sand and silt in these alluvial deposits.

In its course, the river Jhelum below the town ol
Anantnag. flows through a plain of low level recent
alluvium, which has been formed by the river in
floods, The width of the plain varies lrom 5 to 40
Kms, It is composed chiefly of loam and clay.
Below Srinagar in the land reclaimed from the
swamps the soil is black to brown in colour and

peaty in long stretches,

Kashmir valley running in the north west - south east
direction is a structural valley lying between Zanskar
range bounding it on north east and Pir Panjal range
on the south-west. The geological set-up of the valley
with its surrounding mountain ranges is unique. The
rocks are closely folded and faulted due to the tectonic
movements that have been connected with the
mountain building forces. Various types of rocks -
igneous, metamorphic and sedimentary in origin are
seen in and around the valley. These rocks vary in
age from the oldest Precambrians through palagozics
and tertiary to recent. The dominant rock types
around the valley are volcanie in origin and are known

as "Panjal traps’. This rock is an andesite basalt with

i
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varied colours ranging from light shades of grey,

green and blue to dark grey colours. It is the chief

building stone in the area and is used for construction
of foundations and plinths of buildings. The other
type of rock in the valley is the lime stone with
varying percentage of Cal ranging in grade from
chemical grade, through cement grade to low grade
lime stone - suitable for building purposes.  These
lime stones can easily be cut into blocks and chiselled
and dressed and can take a good polish. At some
places the lime stone has changed into marble which
15 used locally as decoration stone. The lime stones
are younger than Panjal traps and over-lie the traps
along the Zanskar foot hills towards north east of the
valley, High deposits of lime stones are available in
Anantnag district towards upper reaches of the JThelum

FIVer,

RIVER SYSTEM

The area through which the projected alignment will
traverse lies in the drainage basin of the Tawi and
Chenab river and its tributaries like Birhen, Dudhar,
Jhajjar. The river Tawi and Chenab lie in Jammu
region, The river Tawi starts from the valley near

Patni ranges and the river Chenab comes from

Ll
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Kishiwar area. Both the rivers flow downwards to

the plains of Pakistan.

'he river Jhelam and its wibutaries lie within the
valley of Kashmir. The catchment area of the river
within the valley is about 185 Kms. long with a
width that varies from 64 to 112 Kms. The only
outlet from this valley 15 the narrow porge at
Baramulla where the placid river leaves the smooth
grassy banks and hurries down its rocky course to
the plains of Punjab in Pakistan. The river is
navigahle without a single rock from Baramulla to
Khanabal, a distance of 163 Kms. 40 Kms. down
stream of Srinagar, the river forms the Wular lake
which varies in extent from 130 to 135 sq. Kms,,
gccording 1o the season. It leaves the Wular lake
near Sopore about 25 Kms. up-stream of Baramulla.
The great Wular lake may be regarded as a delta of
the Jhelum in the Kashmir valley, In itg course from
[Lhanabal to Wular lake the fall of the river is 50.3
m in the first 49 Kms. and 169 m in the next 48
Kms., From Wular lake to Baramulla the fall 15 very
slight. In the month of December, the river is at its

lowest

i1
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1.5.3  The Jhelum flows from the grand spring of deep

blue water a1 Verinag which bubbles up beneath a

steep serap of mountain clothed with pines. Above

- Srinagar, the mountain streams which Jjoins the river
Jhelum from the north are the Sandran, Brinii,
Liddar, Aripal and also the springs of Kokarnag and
Achabal. Amongst these streams, the Liddar is the
most important tributary, which comes from the ever
lasting snows which overhangs the head of the
i Liddar valley and the lake of Tarsar. The Vishva,
1 Rambiara and Ramoshi join from the south side. .
The Sind river is the most important tributary which
joins the Jhelum at Shadipur on its right bank down
stream of Srinagar and Pohru is another stream -
which joins on the right bank at Dubgah below
Wular lake. The chief tributaries of the lefi bank
below Srinagar are the Dudhganga, Sukhnag and
Ferozpora which loose themselves in the large
marshes on the left bank of the river. The Ningli is
| another stream on the left bank which falls into

Wular lake.

.54 The rivers are fed by a large number of steeply
sloping mountains. The mountain streams derive
their flow from the melting snows on the mountains

or from the spring and autumn rajns. They swell to

| 0
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big dimensions during floods and become a mers
trickle during winter. The streams are flashy and the
peak discharge lasts only for few hours during and
after heavy and continuous rains. In ordinary times
the river Jhelum flows gently between high stable
banks, but at times of floods the river over-tops its
banks and has been known at times to cross the
marginal bunds that have been constructed causing
great damage to standing erops and properly. The
loss caused by the floods is the greatest below
Srinagar, as the fall of the country is very slight in
this region. In fact, below Srinagar, the level of the
country on its left bank is below the bed of the
river resulting in  series of swamps. The drainage
of the streams on the south side amalgamates into
these swamps. The flood waters of Jhelum above
Srinagar { which flows through food channel pass)
and from which there is no outlet to the river except
during the winter months, also contribute to these
swamps. The situation is further complicated by the

gradual silting up of the great Wular lake which

refuses to accept the full discharpe of the river

Jhelum aggravating the problem of the swamps.

13
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1.6 MEANS OF COMMUNICATIONS

1.6.1  The National Highway No.l-A which connects

Pathankot-Jammu-Udham pur-Banihal-Srinagar-
Baramulla is one of the busiest highways in the
country and is the life line for carrying all the traffic
of the State by road, The important road which
Lakes off from this highway within Kashmir viilley is .
the Srinagar-Leh road. A large number of feeder
and village roads which comprises of bitumen |
painted, water bound macadam and fair weather
roads connecting the town and Villages in the valley
take off from this highway on either side. Witk the
existence of this net work af roads, communication
facilitics have been extended to the rural areas as far
as possible.
i, CLIMATE
.71 The J&K State climatically is distinetly divided in
three parts namely the Jammu region, the Valley

region and Lel Ladkh region. The Railway

alignment in question passes only from the first two
regions. The climatic condition of Jammy region is
almost same as prevalent in plains. The ¢limate in

the Valley for the most parts of the wvear js I

[4
JDHAMPUR — SRINAGAR - BARAMULLA NEW B.C LINK




|
1.7.2.1

: 1.7.3
173

1.7.3.2

HISTORY AND GEOGRAPHY

temperate.  Thus there is a wide vaniation in the
climatic condition of the two reRions,

RAIN FALL

In Jammu region, there is a considerable rainfall in
the monsoon months i.c. from June o Sept. like the
rest of the country, The southern ranges in the
Valley also show a similar pattern. However, the
greater parl of the valley is sheliered from the
monsoon by Pir Panjal ranges. Not in-frequently the
currents pass over the valley and bring heavy rain to
the north of it. On the other hand, rest of the valley
is much more affected by the western disturbances
from December 1o May and the maximum
precipitation is in the form of heavy snow-fall in
these ranges. While there is rain fall throughout the
year in the valley, March is generally the wettest
month and November, the driest,

TEMPERATURLE

The day temperature in the lower reaches of
Jammu region shoots upto 45 centigrade and the
night temperature may touch 35 centigrade
during the summer months.

[here is a Meteorological Observatory at Srinagar
and the records of this observatory may he taken as
representative of the climatic condition prevailing

in the whole of Kashmir valley in general from

15
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Oazigund to  Baramulla, The temperatures,

however, are comparatively lower at places having
higher altitudes and also at the foot of the hills,
which surround the valley, The lemperatures of
the southern parts of the district of Ananinag and
northern parts of the Baramulla district are |ower
than those of the other parts of the valley. There is
a rapid increase in temperature from March till
July which are generally the warmest months in
the valley having almost the same lemperature as
in the months of March and April in the Punjab
plains.  The normal mean daily maximum
temperature in July hovers is around 30-31°C
The temperature varies during individual year and
reaches upto 37 to 39° C in day time and from 10
to 11° C during nights in the hottest months, When
the summer heat becomes excessive in June, a
heavy thunder storm cools the air for days. The
night temperatures are comparatively lower and
pleasant even in the month of July, With the
advance of monsoon by end of July, the

temperature starts dropping gradually during both

day and night, At the end of September, there is a

further rapid fall in the day temperature, whereas
the night temperature starts dropping from the end

of August itself. This rapid fall in the day and

16
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night temperatures continues with the progress of

the winter season till the end of Januvary, which is

the coldest month. The normal mean daily

maximum temperature in the month of January is

d.4° C. Since the temperature falls to sub zero

range, the valley witnesses snowfall during the
| winter months. Heavy snowfall at times has been
| known 1o cause disruption of the traffic in the
WValley. During the winter season, depending
k. upon the amount of snow fall on the high |
mountains surrounding the valley, the minimum |
temperature drops down upto -14.4° Cin January
which is the coldest month but it had also fallen
once upto (-) 20° C in the month of February., The
normal temperatures below 0 C {freezing point of
water) are recorded from the month of November
onwards.  In severe winter, the cold in Kashmir
valley becomes very intense and the Jhelum and

the lakes some time freeze, The lowest minimum

temperature recorded in the Valley was (-) 200

witnessed on 6" February, 1895, |

1.7.5  HUMIDITY

1.7.5.1  Jammu region witnesses dry months particularly

|
from March to May . The relative humidity in i

17

UDHAMPUR — SRINAGAR — BARAMULLA NEW B.G. LINK




1.8

|.8.1

HISTORY AND GEOGRAPHY

these months is comparable to that in the plains.
The Valley region however records high
humidity.  The high humidity prevailing in the
valley is attributed to ils being a closed valley with
the existence of a large body of water, such as
rivers and lakes. Comparatively high humidity
prevails during the morning hours than in the
evening hours, In the morming hours during the
cold months from October to March, the humidity
excecds B0% during the rest of the vear the
humidity is comparatively low. In the evening
hours during the coldest months from December to
March the humidity exceeding 60% prevails and
during the remaining months the humidity is
comparatively less. Since the humidity is more
thart 40% throughout the vear, there is practically

no dry season.

SEISMICITY

The tectonic movements in the Himalayas has
resulted in overlapping of the rocks of different
geological periods and is marked by the presence of
three major thrusts and faults, Because of the
presence of these tectonic lineaments, the area is

prone to seismicity.

18
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Bulk of the alignment lies in the seismic zone V.
The minor portion of the length between Udhampur
- Katra lies in seismic zone IV,

The area has experienced the impact of about 11
major earthquake between 1828 and 1980, besides a
number of minor shocks. The most disastrous
earthquake in this period occurred on 30.5.1885 in
Kaghmir Valley which had its epicentre about 20 km
west of Srinagar. The Kathua earthquake in 1980
with magnitude 5 in Richter scale rocked the area
around Patni top. The whole area lies in seismic

7one V of Seismic zonning map of India (IS :

1893), The important structures will be designed 1o

take care of forces/movements that the structures

may be required to with stand.

19  POPULATION AND PEOPLE
19.1 POPULATION

1.9.1.1 The district wise area and population as available
with the State Administration are sumimarised

below:-

District Arca Population  Headguarters
{ Sq. km )

Anantnag 3,084 826,291 Anantnag

Badgam 1,371 497346 Badgzam

Baramulla 4,588 826,291 Raramulla

19
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Droda 11,691 497 346 Dodda

Jammu 3,097 R61,214 Jammu

Kargil 14,0036 525,326 Kargil

Kathua 2,651 1,207,094 Kathua

Kupwara 2379 51L06G7 Kupwara

Leh H2,6065 492,188 Leh

Pubwama 1,398 410,404 Pulwama

Poonch 1,674 849,974 Paanch

Rajouri 2,630 516,441 Rajouri

Srinagar 2,218 250,000 Srinagar |
Udhampur 4,550 417,323 Udhampur |

1.9.1.2 The alignment from Udhampur - Qrazigund covering a

length of approximately 167 kms passes through thinly

] populated area. In fact the alipgnment beyond Riasi
, passes through almost virgin Jland thinly interspersed
with villages. Beyond Qazigund which is approached

through a long twnnel, the demographic scenario

undergoes a wvast change and witnesses thickly

populated areas.

1.9.1.3 For want of avenues of employment opportunities and
adverse climatic conditions, the people are generally
poor, but under the various social welfare measures for
economic uplift undertaken by the Government, their

condition has considerably improved in recent Years.

20
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192 LANGUAGE

1.9.2.1 The Dogri is the language commonly used for Udhampur ,

Katra and Riasi area of Jammu region whereas “Kashur™ or

Kashmiri which is the language of the valley is a dialect

belonging to the Indo-Aryan group and of Indo-Iranian sub

family. It is an ancient Sanskrit tongue of Kashmir which '
|

has in the course of centuries received the addition of many | |

foreign words, particularly, from Persian and Arabic. Tt is ‘

i ! rich in folk tales and mythological lore. The history of

Kashmir 1z enshrined in Sanskrit books. ‘

1.10 OCCUPATION |

1.10.1 Uhver the years, the pace of industrialisation in an around |
Jammu has picked up particularly afier extension of the ‘
B.G. Link from Pathankot to Jammu This
industrialisation has resulted in an overall prosperity of |

Jammu region,  People around Katra ie. from

Udhampur upto Riasi mostly depend on tourist traffic
visiting Vaishno Devi Shrine. Agriculture is also the
main stay of a sizeable chunk of the society in this

region.

1.10.2 There are a few industries in the valley, Agriculture and

horticulture are the main stay of the bulk of the

21
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in carning their livelihood by toiling on the land.
Animal husbandry also has been adopted as a
profession by a section of the society, In the hilly

regions, where the yield from the crop 15 very poor

large flocks of sheep, goats and ponies are taken to up-
land pastures by nomads, Gujjars and others. Good
quality wool 15 woven into cloth which 15 locally known |
| as "Puttoo’ and the finer variety "Pashmina’ is made use |
of in shawls. Kashmiris have artistic instincts and are
» famous for their skill in art manufactures.  With

bountiful supply of indigenous raw materials, a large

|

number of people are engaged in weaving shawls and ! -
carpets, and also wood carving , embroidery | !
'| manufacture of woollen blankets, willow baskets,
| leather goods, cricket bats, silver and copper works.

Sericulture, spinning and weaving of silk is also

practised which dates back from the Mughal times. The
l cultivation of saffron noted for its yellow dye and
| excellent food flavouring agent is also an apge-old
industry in the Valley. Lumbering and timber
industries give employment to a large section of the
people. Another source of income has for long been the
tourist industry. House boats are hired out to the
visitors for use on rivers and lakes. Huts and tents are
rented to tourists at the holiday and pleasure resorts.

Camp equipment suppliers and travelling agents cater

22
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for larger trips. All these activities however have
suffered a temporary setback due to the insurgency in
the State though recently the signs of revival of the

economy are distinctly discernible,

AGRICULTURE

The fertility of the Valley region of the alignment far
exceeds  that in  the Jammu region Jammu,
Notwithstanding the same, agriculture in the Valley
has failed to achieve its potentials due to limited scope
for expansion, climatic and other factors and the hard
work put in by the farmers has not been able to
substantially improve the lot of the farmers, Recently

however, with the introduction of high yielding

varieties of seeds, the use of fertilisers. adoption of

plant protection methods through Govt. subsidies, loans
and also provision of additional irrigation facilities, the
agricultural production has reached a stage of hreak

through,

CROPS AND VEGETAION

Most of the area in the valley is devoted to the
cultivation of food crops noteably paddy and maize. In

addition, wheat, barley rap seed, pea and gingili are

&1
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raised during the spring. Pulses like moong, rajmah,

mah and also chillies and potatoes are cultivated on an

extensive scale. Saffron is grown on the high table land
near Pampore. Kashmir is a country of fruits and due 1o
the impetus given by the State Government for the
f promotion of horticulture by way of providing loans,
plant, material and technical assistance, the ares under

orchards has registered a many fold increase during the

last decade. There are orchards of apples, pears, |

apricots, cherries, mulburries, poaches, almonds and

1
walnuts,  Vegetables are also grown in the valley. |

‘Kadam' or "Hak’ is widely used vegetable of the

people. In recent years, appreciable progress towards

| increasing the production of mushrooms has alsq been
made. | |
|
1.12.2 The plants and trees of the entire area from Udhampur
|
|

to Baramulla are of economic value for the people and
practically every plant and tree is pul to some use or the I
other. Between Udhampur & Katra. Khair trees are
found, which are of great economic value, In the valley
on the road side there are beautiful avenues of stately
poplar trees. Willows grow luxuriantly in every village
where there is water and moisture and it leaves are

used as sheep fooder during the long winter. The

24
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magnificent chinar and mulberry grow every where in

the valley,

FOREST WEALTH AND WILD LIFE.

The area between Udhampur to Chenab Crossing and
valley has well developed forest resources. Large area
are under conifers which are in short supply in the rest
of the country. The various type of trees that grow in
the valley and which are useful as timber are deodar,

spruco, birch, yew, alder, elm, ash and walnut.

wild life found in the mountain wastes and forests of
the area include black and brown bears, markhor, ibex,
antelope, gazelle and the snow leopard. Many game
birds including wvast number of ducks come on

migration during the winter,

The hill cattle {cows and buffaloes) are poor in
physique and the yield of milk is very low. The Animal
Husbandry Department have plans to improve the breed
of the cattle and augment the supply of milk and dairy

products.

25
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PLACES OF INTEREST

An important  Hindu Shrine at "Vaishno Devi' is
situated very near Katra from where the trekking to the
Shrine starts,  This Shrine is main source of attraction
of people all over the country,

Valley, with itz lofty snow capped mountains numerous
blue lakes, sparkling streams, dark green forests, lush
green meadows and well laid owt gardens has been a
tourist paradise and a large number of tourists from all
over the country are pouring in every year to escape the
sweltering heat of summer to spend a holiday, The
construction of the proposed railway line 15 bound to
become an added tourist attraction. Some of the places
of interest which are worth visiting arc briefing

described below:

LAKES

Nature has endowed Kashmir with numerous lakes. Of
the lakes - the Wular, the Dal and the Manasbal are the
most beautiful owing to the varied scenery of the lofty

mountains which surround them.

WLULAR
It is the largest fresh water lake in India measuring
about 20 kms x 8 kms. and is almost surrounded by

lofty mountains which tower over the north and north-

26
UDHAMPUR — SRINAGAR — BARAMULLA NEW B.(G. LINK




1.14.2.3

1.142.4

HISTORY AND GEOGRAPHY

east of the valley, The river Jhelum on its course below
Srinagar to Baramulla seeks a passage through it, while
three other streams flow directly into this lake. In its
north-east corner is a beautiful island converted into a
pleasure resort by the Great Kashmir Sultan, Zain-ul-

Abdin, who reigned in the 14" century.

MANASBAL LAKE

It lies on the route to the Wular lake from Srinagar.
Though it is comparatively smaller, the charm of
Mansbal chiefly lies in its deep clear water. It is laden
with lotus during summer. [t is also a bird watcher’s
paradise, being one of the largest nature’s haunts of
agquatic birds in Kashmir. It has behind it a grand
mountain which forms an effective conwast with the

gentle beauty of the lake.

DAL LAKE

[t measures sbout 6 kms by 4 kms. and lies close to

Srinagar, There are actually three lakes in one -
Garibal, Lokut [al and Buddal, The mountain ridges
which are reflected in its water are grand and vaned,;
the trees, vegetation on its shores and the floating
pardens are of exquisite beauty. Connected to a net
worlk of canals and the river of Jhelum, the Dal lake is

the main thoroughfare for beat traffic within Srinagar
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city, Scores of house boats which are floating houses
are moored along the banks of the Dal. Dal lake is
Srinagar’s aguatic plaza - the wvenders sitting  in
“Shikaras’ have a variety of wares to sell - vegetahles,
fruits, shawls, carpels and handicrafts. The beautifyl
island of Char Chenar and also Nehru park are worth »
visit. There is the Muslim shrine of Hazarat Bal on the
shores of the Dal in which a relic of the Prophet
Mohammed is preserved, Nagin arid Anchar lakes are
other lakes in Srinagar city, Nagin lake though smaller
is & popular avenue for water sports like watar skiing,
swimming, sailing etc, Shankaracharya’s hill on the
one side of the lake gives an enchanting view of the
busy thoroughfares of Srinagar, Dal and Magin lakes
from its top. A small ancient shrine built with massive
stones dedicated to Lord Shiv is perched on the top of
this hill. On the other side of the Dal is the hill of Hari

parvat with its picturesque for,

Other lakes

I'here are also more than 50 smaller high altitude lakes
within ahout 50 kms distance in the north eastern part
of the valley, between sonmarg and Sindh river valley,
These include the famed ones of Vishansar, Kishansar,
Gadsar, Gangabal, Mandkol and Satsaran. Tarsar lake

I8 located at the head of the Liddar valley, Apharwat
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above Gulmarg and Konsanag in the Pir Panjal are

other lakes situated in the Valley.

SPRINGS

The entire State of J&K is rich in springs. Spring water
is highly valued for drinking purposes and is also used
for cultivating gardens and crops. Water of some of the
springs is cold in summer and hot in winter. The water
from Chashma -e¢ - Shahi or "Royal Spring® near
Stinagar is credited with medicinal properties and is
highly prized for drinking, Verinag at the foot of
Banihal pass is another spring of greal importance and
beauty with its deep blue water. It emanates from the
bottom of & mountain spur and is considered as the
source of river Jhelum. Achabal also gushes from the
botem of the Sosanwar hill. Anantnag is the place of
numerous springs some of which are known to have
medicinal properties because of their sulphurous
contents. The water of Kokarnag, anather spring in the
valley is believed to have the finest drinking water

which satisfies both thirst and hunger.

GARDENS
There are a large number of well laid out gardens
around lakes and springs in varied locations in the

villey since the Mughal times and each garden has its
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distinctive appeal and beauty. Shalimar Bagh was laid
out by Mughal Emperor Jehangir and the magnificient
chenar trees form its background. The terraces, black
marble pavilions, fountains and cascades erected by the
Emperor pleases the visitors. The Nishat Bagh or the
“parden of pleasure” which rises from the Dal lake
against the background of blue mountains has an
inimitable charm, On the eastern edge of Dal is Masim
Bagh or the “garden of morning breeze™ laid out by
Emperor Akbar the Greal, There are also beautiful
gardens around the springs of Chasma - e - Shahi,

Achabal, Kokarnag and Verinag,

PAHALGAM

This is a sleepy little village of shepherds lying at the

head of the Liddar valley, and is one ol the most
beautiful places in the Kashmir valley, The unspoiled
beauty of the landscape with fir blanketed steep
mountains and snow fed roaring streams abounding in
trout is a unique sight. The pilgrim route to Amarnath

via Chandanwari lies beyond Pahalgam.

ARCHAEOLOGICAL MONLUMENTS

The valley is dotted with relics of antiquity. Burzahom
gituated 24 kms north-east of Srinagar 18 an

archacological site of the oldest settlers of the valley.
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There are a large number of ancient temples some of
which have undergone a vast deterioration  and in
some cases have been reduced to a mere heap of
masonry . These temples suffered extensive damage
at the close of the 14™ century., The temple of
Marthand devoted to the Sun God near Anantnag 1s a
precious specimen of ancient art and is a synthesis of
Hellenistic and Hindu traditions of temple architecture
which can be classed as belonging to a distinct style. It
is one of the highest part of the "Karewa’ occupying
undoubtedly the best position in Kashmir valley. This
noble ruin is the most striking in size. Its solid walls,
bold outline towering over fluted pillars of colonnade
give it @ most imposing appearance. The temples at
Awantipora, Pandratan (on the outskirts of Srinagar)
Pattan on the Srinagar-Baramulla road which are now
in ruins, bear testimony to the artistic genius of

Kashmiris.

EARLIER SURVEYS

Prior to partition, Jammu was connected by rail from
Siallkot which was located in the erstwhile Nerth
Western Railway, As such, the surveys prior to
partition were mostly aimed at the extension of the
railway line from Jammu to Akhnur and Srinagar. The

construction of the Pathankot-Jammu Rail Link gained

il
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importance only after the partition of the country in

| 947,

During the past 83 years several surveys were

undertaken in the J&K State, which ave detailed below:

PRIOR TO PARTITION
In 1889, Major General Do Bourbel, R.E, conducted the

survey for a railway line from Jammu to Akhnur as

part of his Punjab-Kashmir Project.

In 1902, as Advisor to Jammu & Kashmir State, Major
CGieneral De Bourbal reviewed his earlier alignment on
the basis of proposals by Messers. Weightman Adams,
Bell and Callaghan and adopted the Gulabgarh route
commencing from Janimu and passing through Akhnur,

Gulabgarh before touching Srinagar,

In 1903, Mr. Benslay Thornhill, Chiel Engineer of
Jammu-Riasi Railway Survey suggested the railway
line from Jammu to Akhnur as a part of his Tawi-

Talwara Project.

In 1904 while surveving the extension of the Tawi-
Talwara project to Srinagar along Gulabgarh route, Mr.

Benslay Thomhill revised his earlier alignment due to

Jd
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the construction new Ranbir canal. The revised
alignment from Jammu to Akhnur followed the route of
Ranbir canal in comparison to earlier route on the north

of the canal..

In 1928, the survey of line from Jammu to Akhnur was
again discussed between the Jammu and Kashimir
Durbar and North Western Railway Administration as a
part of the Jammu-Riasi Railway in view of the
recommendations made by Mr. R.R. Simpson, Mining
Specialist of Geological Survey of India and Mr. C.5.
Middlemis in his Minieral Survey Report of 1904. The
matter was, however, dropped and no survey was

actually carried out.

In 1937, Shri Karnail Singh, Engineer-in-charge { who
retired as Chairman of Railway Board) conducted the
survey [rom Jammu to Alhnur with the alignment
remaining south of Rambir canal. The extension from
Jammu Tawi station was proposed to be taken over the
road bridge across the Tawi after strengthening the
same to M.L. standards. Also, Akhnur station yard was
designed as a terminus of Broad Gauge with the idea to
connect Riasi by a Narrow Gauge Rail Link.  An
extension from Akhnur to Mirpur by a Narrow Gauge

link was also contemplated,

i3
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AFTER PARTITION

A special Reconnaissance Survey was undertaken in
July, 1961 for the rail link from Kathua to Jammu and
Jammu to Riasi via Akhnur as well as via Negrota, by

Sh. 8.C. Uppal, Dyy. Chief Engineer.

A Preliminary Engineering Survey from Kathua to
Tammu was conducted in January, 1962 by Sh. Rai
Kartar  Singh, Executive Engineer (Survey),
Simultaneously with the Preliminary Engineering
Survey from Kathua to Jammu, a Reconnaissance
Engineedring Survey from Jammu to Riasi was
conducted in 1962 with a view to exploiting the mineral
resources including coal in the Riasi, Kalakot-Jangal

Gali belt.

In 1964, at the instance of Ministry of Defence, a rail
link to Udhampur by taking the alignment behind the
first row of hills was investigated. The Enginecering
appreciation suggested a 53 mile long route from
kathua to Udhampur running behind the Sundrikot
Dhar and following the Dhar-Udhampur road.
Concurrently, a paper alignment to connect Jammu

from a place called Manwal on Kathua-Udhampur route

a4
UDHAMPUR — SRINAGAR — BARAMULLA NEW B.(7, LINK

S




(v)

(vi)

HISTORY AND GEQGRAPHY

was also examined, The traffe appreciation  fro
kathua-Udhampur Rail Link revealed that the line i
Udhampur though shorter in length than the road by
about 40 miles was not Justified on commercial

grounds,

The Final Location Engineering Survey for Kathua-
Jammu Rail Link was carried out in 1968 by Sh, N.
Gopalan, Executive Engineer (Survey) along  the
southern  alignment  recommended in  Preliminary
Report of 1962 and this line has sinee been constructed

and opened to traffic in 1972,

The Final Location Engineering Survey from Qazigund
ta Baramulla for MG electrified line was carried out in
1971.

The Final Location Engineering Survey for Jammuy to
Udhampur via Manwal was carried oul in |982-83,

The work on this line is now progress,

SURVEY METHODOLOGY
==t ¥ MRTHUBOLOGY

For completing the survey of the entire alignment
expeditiously an innovative technique which is g
deviation from the traditiopal survey methodology

adopted by the Railways in yester years, While the
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earlier technique relied heavily on the field work, the
new technique depends as far as possible on the desk
job. Broadly speaking the technique may be explained

as under:-

To start with the paper alignment has been marked on
the toposheets us in any conventional survey.
Normally the paper alignment thus marked on the
toposheet is required o0 be changed, at times
extensively, depending upon the period which elapses
between publishing of the toposheets and the actlual
date when the paper alignment is drawn. The feasibility
of the paper alignment was required to be studied in
detail through elaborate field visits evolving a number
of parties depending upon the extent of the work. Such
field visits not only make the survey activity slow but
also result in considerable expenditure, In the present
Instance, a reliance has been put on the satellite

imageries of the area in question. The satellite

—

imagerics being wvery recemt show clearly the

development of the area . Thus it is possible to know
the housing cluster and other infrastructure works of the
area.  Armed with these details, the survevor is in a
position to rectify the paper alignment to a very large
extent. The field visits now are made with a much

greater confidence 1o prove the veracity of the desk job

36
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already done rather than to find oot the feasibility of
the paper alignment. This greatly saves the field time.
Having successfully completed the exercise of the
paper alignment followed by brief visits | the terrain on
gither side of the paper alignment marked on the
toposheet is digitised through the use of any of the
softwares available for the purpose. The digitisation of
the terrain  is accomplished with the use of digitiser
and PC wherein the requisite software has been loaded.
The process of digitsation does not require high skill
and can be done through operator with relatively low
skill. The paper alignment which has previously been
marked and the digitised terrain now appears on the
screen with higher of clarity, This permits the surveyor
to fine tune the alignment. The soft ware available in
the market permit precise location of the tangent point
and also permit experimentation with curves of
different radii. Thus the surveyor is able to fit in the
flattest curve depending upon the terrain, At locations
where the alignment meets rapidly changing contours,
the surveyor has made use of stereoscopic aerial
photographs to a scale of 1 : 10,000 obtained from
survey of India.  The use of aerial photographs has
permitted fine tuning of the alignment at such locations,

Through the use of this technology, the advantages of

repeated field visits to carry out detailed survey on

aT
UDHAMPUR - SRINAGAR — BARAMULLA NEW B.G. LINK




HISTORY AND GEQGRAPHY

either side of the proposed alignment are obtained

without the need of physically visiting the site and
carrying out the surveving, The L-section of the
proposed alignment can now be drawn to any scale
chosen by the operator, The software also permits fine
tuning of the river crossings as well. Thus the surveyor
is able to locate the alignment at a place found to be
technically most suitable.  The subsequent steps after
digitisation require a high of skill to decide the final
aligrmment.
Py

(1.15.3.3 The alignment so decided has been pegged in the field

LY
g

- through the use of global positioning system ( GPS )
and the total station theodolite. The use of GPS for the
survey has resulted in considerable saving of time
since it does not require felling of  trees for clearing
the fine of sight. Thus the time required for conducting

P survey went down sharply, Ower the wyears, the

technology of GPS has been improving and with the

latest instruments which are available sub centimetre
accuracy is possible. Successful implementation of this

method has resulted in improving the accuracy of the

| survey work while giving the advantage of shrinking
| of the time frame. The exact method which has been

II used is briefly described in the ensuing paragraph.

ix
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1.15.4 FIELD WORK

1.15.4.1

The field work was carried out in three phases as

follows,

Reconnaissance survey
GPS survey

Aligniment survey

Before the GPS survey was carried out , the entire
alignment was studied thoroughly and two points on
every siraight were established in the field. These
points served as control points. The objective of the
GPS survey was to find out the exact x.y co-ordinates
of the control points as also the exact deflection angles

between the various straight .

During reconnaissance survey, control points of every
straight along the proposed roules were visited by the
survey team.  Along the route, some cledrance was
made 1o get the clear line of sight. In case of big

obstacle such as big tree or a house some geometrical

figures were planned to bypass the obstacle,

19
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1.15,43 GPSSURVEY,

To keep check on the distance and the directional error
alongwith the proposed railway route, a GPS survey
was planned, The work was carried out in following

four phases.

GPS Session designing
GPS field observation
(GPS Data wansfer

Net work adjustment

11544 GPSSESSION DESIGNING

A network of triangles consisting of all terminal points
45 vertices of the triangle was established. Three
vertices (we may call them GPS station alsa) of each
iriangle were occupied by GPS receiver 4000551 The
GPS is used in differencial mode. Before starting the
GPS field observation, a session was designed with the

information as given below,

Unique name of the GPS station.
Updation of ephemeris date file ie. file containing
instantaneous  position of satellite and  other

infarmation.

41
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B Latitude and longitude of (he place of observation,
4, Duration of time of observation depending on the '
length of the vector e, length of a side of the triangle ﬁ

Or as in our case the length of the straight between |

terminal points, ‘
3. Decision on starting and ending time of observation,

depending upon the analysis of the satelljte visibility

chart, time verses azimuth chart, time verses elevation |

chart.

These nformation were led in the receiver at
Appropriate prompt and the pecejver was ready for the

field observation.

11545 GPS FIELD OBSERVATION

All the three recejver were then taken to the three

different GPS station/vertices of'n triangle, whose sides
48 are lo be measured, The GPS antenna mounted on a
tripod was centred and levelled precisely on the GPS
station.  Receiver was connected with the battery and
also with the antenna. The procedure was adopted at all

the three GPS station, All the three receivers were put

on at the sane tune as decided earfjar. The system algo
prompts for lemperature, pressure and anlenna height at
place of observation, shown in annexure.....  Onee

these values are given at appropriate place the recejver

4]
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starts logging the data, After desived interval of time i.e
one and a half hour observation were stopped. Similar
procedure was adopted for all other triangles of the

network. With this the GPS field observation part ends,

Knowing the exact co-ordinates of the control point on
every straight the final task of filling the gaps between
the two control points was carried out with the help of
Electronic Distance Meter and a theodolite. Since the
technology of GPS was used for the first time, a check
was also made for the deflection angles between
various straights. The actual observations at the site

revealed that both the values were in close tandem.

Since the accuracy of GPS for the 7 co-ordinate has

still not been established, the fly levelling as in any

conventional survey was done to find out the levels of

various points along the alignment,
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CHAPTER - 11

| 2.0 GAUGE, LENGTH, GRADES & CURVES |

et

GAUGE

A1 At present  BG direct rail link s available upto

[

Jammu Rly. station. Further construction of BG
l hne from Jammu Railway station, Upto Udhampur 15
m progress. The JURL project s in an  advance
stage of completion. The projected Rly. Line from
UDM to Baramulla via Katra, Riasi, Qazigund and
Srinagar has also been proposed to be constructed as ¢
a BG Railway line 1o serve as a logical extension of

JURL Projeet.
2.2 FIXED POINT

2.2.1 The centre of the Udhampur station yard 1s taken as the
first point of the survey of Udhampur-Baramulla ling.
The centre of the proposed Baramulla Rly, Station

will be the terminal pont of the survey.
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LENGTH

The total length of the projected line 1.e. from the
first point Udhampur station to the terminal point

( Baramulla station) is 287 Kms.

The distance from Udhampur station to the centre of
station building at Katra 1s 24.6 Km, and the distance

[rom centre of the Katra station building to centre of

Qazigund station s 141.8 Km.

The distance from the centre of the proposed

(Jazigund station to that of Baramulla 15 120 Kms.

LEVELS

All the levels refer to the mean sea level as the
datum, The levels were taken and recorded in metric
units with the help of total station theodolite with an
accuracy of one second. The standard surveying
practice of closing the traverse from the standard
G.T.S. bench marks has been followed. Great care
was exercised to minimise the changes of error while
recording the observations.

GRADIENT

In terms of office letter No.133-W/242/Surveyv/Pt.11

dated 18/2/94, Northern Railway had given three

alternatives for the alignment between Udhampur -

LA TR -SRINA GAR-BARA ML S A
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Srinagar via Qazigund. In these three alternatives the
erachents which had been proposed are as follows:-
Section Al 1 Al. 2 AlL 3
Udhampur-Cuazigund | o 30 [ C § TR T T T L
Orazkmund-S rimugar linBi{C) Tim&0(C) Lin oo (C)
In all these alternatives the degree of  curves

between Udhampur - Qazigund and Qazigund -
Srinagar had been proposed as 6 and 5 respectively.

Board in terms of thewr letter No 86/W 5/NL/N/25/
JEK l'.thE!d 1":1';"3;"‘?-!1 nﬂlweyed the {!EEHIHTL of the

Board fur selectmg the parameters sugpested in

e R e s e

alternative. 2._However later on in terms of their
D.ONo, No.B6/MW2L -NL/N25/Pt. dated 15/6/95,
Board have approved. a-gradient of 1: 100 { C ),
Accordingly for the entire alignment between
Udhampur - Baramulla a gradient of 1 in 100(C ) has

been followed.

An attempt has been made to confine the gradient in
the statton yard to | im 1000. Because of the
undulating terrain, it has not been possible to provide
this gradient in Udhampur - Qazigund Section with

the sole exception of Katra vard. For the station

CITHLAMPLIR-SRINA AR -BA RAMUILEA
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yarids in the Valley, the gradient of 1 in 1000 has
been provided on a number of stations. No station
yard however is at a gradient steeper in 1 in 400,
The ruling gradient has been compensated for the
curvature at the rate of 0.04% per degree of curve as

per the standard norms. .

The total length of the alignment on ruling grade is
141.475 Km which works out to 49.38% of total
length. This was mescapable because of hilly/rough
terrain and over-rnding consideration of keeping the
cost as low as possible. The longest continuous
stretch of the ruling grade extends over a length of
[2.100 Kms. between Km.120.000 & Km. 132,100,

A statement of gradients showing their locations and
lengths is attached at Annexure-11/1.

SAFETY SIDING

Sinee the ruling gradient adopted is 1 in 100 ( C)

which is fatter than 1 in 80 as such there 15 no

necessity for providing safety sidings in view of the

instructions contained m Rly. Board's letter

" No.62/W/RO/BD/16 dt 9/5/68.
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CURVE

HORIZONTAL CURVES

The maximum curvature adopted for this section is
2.75 degrees with the exception of the first curve
starting from  Udhampur yard. Main line of
Udhampur yvard finishes with a curve. Same curve
has been extended beyond Udhampur in Udhampur —
Katra section with a degree of 3.5,  2.75 degree
curves have been adopted for the project to permit a
speed potential of 100 kmph on the curves. All the
transition curves will be designed to cater for this
speed potential. There are 118 No of curves in whole
of the section out of which 91 are 2.75 degree. The
total length of the line on curvature is 73.80 Kms,
which works out to 25.74% of the total length. The
minimum distance between reverse curves 1S
sufficient to accommodate the transition lengths of
both the curves and to accommodate a mimmum
straight of 30m  between transition portions of both

the curves,

The list of curves proposed alongwith locations a

relevant data is attached as Annexure-11/11.
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VERTICAL CURVES

All efforts have been made to avoid abrupt change of
grade at short intervals. Vertical curves have been
provided in accordance with the para 419 of the
P Way Manual,

fH.ilH.rI.I'L-:I'FL'I{*."RI'J"."H!E:'.-!H-E'JMH[J’.I‘.F.J’[
b




L §

3.0

3.1

ALTERNATIVE ROUTES

CHAFPTER - 111

ALTERNATIVE ROUTES

For deciding the route between Udhampur and
Baramulla Qazigund is a compulsory point from

where the Valley commences. As such Qazigund

‘becomes an obligatory point for the a]_l_g,_m_!l_a._:_:_fug. Two

broad alternatives for reaching Qazigund from
Udhampur were studied.  As has been discussed in
the preceding paragraphs the alignment has to cross
the Patni ranges before reaching Banihal, As such

there 1s a choice of skirting the mountain either from
the eastern cormidor or through western corridor, The
national highway NH 1 A skirts the mountain from
thw____a_a_t;m_r_n__si@_a. Mﬁﬁn tried to finalise
the alignment through the eastern comridor. This
choice  however ran into trouble because of steep

g:t'adimlls required Dﬂﬁlﬂulﬂﬂ}f near Chenam. The

Chl}lﬂf: of the eastern mmdﬂr necessitated a gradient
1 in 40 - a gradient which has been initially envisaged

but which wcruld have required construction of
catch and 5|lp gldmgq These sidings would have
necessitated separate tunnels, Provision of separate
tunnels for these sidings would have brought up the

total cost of construction of the alignment. Moreover,
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the steeper gradient would have sharply brought down
the speed potential of the line t:u-:mme of the need for

all trains to stop  short of the catch siding .

Furthermore the haulage capacity of the trams
negotiating such steep pradients would also have been

severely limited.

Another alignment going further on the eastem side
than the alignment which has been discussed above
has also been studied. This alignment was feasible
at a gradient of 1 in 100 ( C ) but had a serious
drawback of the compulsion of reversal of the
locomotives at Udhampur, Moreover this alignment
was also much longer than the alignment passing
through the western corridor and also suffered from

the drawback of need for sharper curves.

In short choice of both the eastern corridors for the
B.G. alignment would have fallen far short of the
aspiration of the people who have a dream of
witnessing fast communication between the Valley

and rest of the country.

Against this background the western corndor
permitted a relatively flatter gradient of 1 n 100{ C ),
provision of flatter curves which permitted speeds

upto 100 kmph and which also had the advantage of
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least percentage of track on curves, This corridor

passes via Katra and Salal. The former is an

important tourist destination  while the latier is
important on account of its vicrnity to Salal Hydel
Project. As such the choice of the western corndor

appeared to be a logical choice.

33 Salient features of the alternative routes are

summarised below:-

SALIENT FEATURES OF THE ALTERNATIVE ROUTES

5N Particubirs Tind0(C) 1 in 104HC) 1 im 108(C)
privle Easiern  srade Western  praile
Corridor Corridor Mol Easiern
1. LENGH
Rawurte I!Lﬁg 16 7.0 198,10
5 GRADE
Ruling Grade Limdh(C)  1im HHHC ) 1 im 100 { C)

Lamgest continmnous

length on Boling E3.80 lkm 1491k lum 15800 lom
Gradiemi,

k8 CURVES
M. &° 2,750 [ §o

ra

{cxcept  take off
roimt which is a1
I

UDHAMPUR-SRINAGAR-BARAIMULLA - 5




ALTERNATIVE ROUTES

Total Mo, of cmrvey

Lengih of irack in
carves in lom.

Percentage of track
I carrves

TUNMNELS

Toial Mo,

Pereentape of track
im funnels

Longest Tummel

Agcross Paini range

MAJOR BRIDGES

Total Number

Length of opening
in km

Bridging in mefre
peir lom.

Longest Bridges

N of Calale siayed
Drilge

e M

35.94%0

ra |

Tab 0K lum

L8 [%]

50,27

I N,

R4

4487

26.TR%0

3.4

L Km

.08

Gy

15.55

918

LU

1 Ny,
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ik, Stutions
Todal Mo, of statinns iy 14 It
(exchuding TN,

! ENGINE Na, Ne., Yes
REVERRAL AT
UDHAMPUR |

K. IMPORTANT
PLACES SERVES

Chaneni Painthal Dhanori
Michala Kaira Udhampur
Bagna Riasi Town
Tabela Jvofipuram  Chenai
Eanihal Salal Banihal
Charil Sangalan  Charil
Qg Machlana

Banihal

Charil

Crierpemdl

? F Plan showing these three routes discussed above are

attached as a separate Annexure 111/T.

The western corndor finally decided was then studied
in detail to optimise the abgnment, The decision about

the choice of the alignment finally adopted has been
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taken based on the general considerations discussed
in the ensuing paragraph. Description of the final
alignment has also been discussed in the subsequent
paragraphs. For this purpose, the alignment has been
divided i sub sections of suitable length,

3.4  Qazigund - Baramulla Section

34.1 In a similar fashion the alignment between Qazginnd -
Baramulla was also finalised after studying various
routes.  The plan showing these routes has been
attached as an Annexure 111/11. The salient features of

these routes are summarised below -

ALIG LN - MULLA
ALTERNATIVE R

Particulars 1 ] Alternative 1T A 111 B Revised 11
Length

Route Km 12325 12135 11651 112,30 1215
Corude

i) Ruling pradient Lind®d  1im 100 1 in 100 Lim 100 1 in 100
i) Length of rulimg  17.85 13,05 1387 LA 1305
grade (km ).

Curve

i} Max. depres LTS 278 L5 295 75

il) Tatal Na, 32 26 17 17 15

iiil] Length of corved 14,92 1100 D47 8.7 14.15
track (lom j

ivl % of itrack in 111 1.23 &1 B.72 11.75
CHMWEA,
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ALTERNATIVE ROUTES

v} No. of curves = 2°

I

vil) Length of curves M6

=1 (m )

Tunneli

il Tl No.

i) Lemguih of tunncls
{hm )

Major Bridges

i) Tkl Mo,

N of Bridge acrss
Jhelum

i} Waterway | m |
Siathon

il Total Ne,

il)  Lomgest  Blck
section | lom |

iy Shoriesi block
pection | lom |
Formm:ution
Peat/Marshy
Tormutivniorcharis.

[ %)

Lamil Acygwisrtion
Orchards & cultivaied

Desivict surved

Imporfant plisces
served

14

1565

11.25

520

Y

17.78

Ananinagp
Srinagar
Baramulin

Amaninag
Skm

| I

T133

450

Yiu

7.83

Yery much
less  ithan
Al 1
Ananinag
Srimigar
Raramulln

Apaminag
4 km

[} hw]

1.25

1460t

12
136

05

small streteh
1115

Ananinag
Srinugar
Baramully
Pulwima
Builizan
Ananinag
155 km

I35

71

n

1675

12
1.7

&5

213

Minimumm

Ananinag
Srinagr
Baramulka
Pulwimn
Budgam
Ananinag
15.%5 km
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ALTERNATIVE ROUTES

Awantipora Awantipor Awantipora

1.5 lom i % km
A5 km
Pampore Pampore  Pampore
I Km 1.5 Km % Km
Kulgan
iy m
Puslvy amn
i m
Badzim
I Km
Srimagar  Srinagar  Srinagar
4 Km 7 Km T km
Pattan Patian Paitan
L5 Km 1 Km 1 Kmi
Sopore Sopore Sopore
AKm 3 Km 3 Km

Barpmally  Baramallny  Baramoila
4.25 Kim SIS Km 4.25 Km

Awantipori Awanfipor
15 km A5 km

Pampore  Pampore
22 Km L5 Km

Kulgam Koz mm
fr Km 17 K
Pulwama  Palwamy
350 Km I{F Bm
Budgam  Budgam

I Kim [ Km
Srinagar  Srinagar
15 K T Km
Pattan Patian

1 Km I Km
Sapare Sopore
I Km 3 Km

Baramulla Baramola
4. 25 Km .25 Km

342 Following conclusions emerge from the table above:-

Alt. 1

Thiz alternative has a length of 123 25 km and touches

all the important city centres,  In fact this was a

consideration for this alternative. The alignment has

a drawback that river Jhelum has to be crossed thrce.

In addition this alignment also passes from important

agricultural areas and orchards. This 15 also the
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ALTERNATIFE ROUTES

costliest alternative among  all the possible routes
which had been studied.

Alt. 2

This is an improvement over alternative 1. The total
length of the alignment is approximately 120 kms. It
invalves only one JThelum crossing and passes close
to the city centres. It also has an added advantage
that percentage of orchards/marshy lands required
to be negotiated 1s minimum.

Alt.3(a)

Though the total length of this alignment is 116.83
kms. The alipnment has a serious drawback in so far
as it passes away from most of the city centres and as
such will not be of much use to the users. It also
requires a tunnel of length 1.25 kms,

Alt3 (b

This alignment is almost same as 3 (a ) except for the
detour which has been piven to the alignment
alternative 3 (a ) at Srinagar to bning 1t closer to the
city centre.  As such other than Srinagar it passes
away from all other city centres.

Considenng various merits and demerits of the
various proposals, alternative 2 has been finally
chosen. The approval of the Railway Board for this
alternative has been communicated in terms of their
letter No. 86/W2/NL/N/25/Pt. dated 21/3/96.
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4.0

4.1
4.1.1

DESCRIPTION OF ALIGNMENT

CHAFPTER IV

DESCRIPTION OF ALIGNMENT

Alignment has been finalised based on the following

considerations.,

GENERAL CONSIDERATIONS

The topography and the physical features, the need for

selecting  suitable  sites  for  stations/vards/road
crossings/bridges ete. have considerably influenced the
choice of the alignment. Desirability of locating the
station sites in close proximity of towns and populated
areas o foster their development has also governed the
choice of the alignment. Some important factors
considered for selecting the route of the proposed

alignment are listed below:

{(a) Ideal locations for station yards.

(b) Best possible location for river crossing.

( ¢ JAdequate free board [or the bridges.

(d) Avording acquisition of built up areas and nch

agricultural land.

COHAMPUR-SRINAGAR-BARAMULLA
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4,1.2

4.1.3

DESCRIPTION OF ALIGNMENT

(e) Proper location of road crossing and other

accommodation works.

(I} Easiest possible grade & curves,

(g) Minimum length of tunnelling,

(h) Least quantity of earthwork,

(i} Suitability of alignment from geological stand
point.

The sites of the stations have been fixed, taking into
consideration the length of the block sections,
availability of land and its configuration, scope for
future expansion, position of grades, curves and

nearness Lo the population to be served.

The locations of the crossings over natural streams and
irrigation channels have been fixed to obtain crossings
with adequate vertical clearance over the HFL/FSL to
the underside of the superstructure, Wherever possible,
the gullies and nallah have been proposed to be diverted
to reduce the number of bridges. The location of the
crossings in close proximity of bends in streams or
where scour, erosion and waves are expected, have also

been avoided. However, with a view to avoiding the

UDHAMPUR-SRINAGAR-BARAMULLA
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DESCRIPTION OF ALIGNMENT

need for introduction of Unnecessary curves in long
stretches on approaches to small bridges, some skew

bridges have also been proposed,

42 DETAILED DESCRIPTION OF

THE _FINAL
ALIGNMENT

4.2.1 Optimisation of the alignment  from Km.0.00 to
Km.30.00

For arriving at the final alignment, three alternatives

have been studied within the selected corridors. The
features of theze three alternatives are discussed
hereunder:

{a) Examination of the alternatives.

i) Base alignment
ii)  Apex 5 shifted by 100m South and running parallel to

Base alignment upto Apex 7 and thereafter Joining at

Apex 8 of base alignment,

iii)  Apex 5 shifted west of Birhun Khad and Apex 7 shified

west of apex 6 of base alignment.

UDHAMPUR-SRINA CGAR-BARAMULLA
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DESCRIPTION OF ALIGNMENT

(b) The quantity of earthwork, the length of tunnels and

major bridges upto 27.3 Km, for the three alternatives

are tabulated below:

Farticulyrs
Earthwork in  cutting
(lakhs eum)
Farthwork — in filling

(lakhs coami)

Length of funnels (m)

Length of major Bridges
{im}

Ditails of Aquisition of

inhabited wroay

Al (i)
1354

LI

TL20MH

[ A

Firing range ai
Km.53,
stadinm at
km.6.8,
straciunes al
Chaleargwalia
yand,

farm at lim. 21

fishery

& stroctures in
Katra yard.

AlL. (i)
11.81

15.72

10,400

1520

Firing range
at Km.5.3,
stadlivm a
km. 6.8,

stroctures it
Chakarswnha
yard, fishery
farm at km.
21 &
structures  in

Katra yard,

Al (iii)
P T

1606

10,815

1953

Avoids

generally built

up areas,

Alternative (iii) has been considered the best alignment in

view of the following advantages.

Overall cost 15 less,
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DESCRIPTION OF ALIGNMENT

i) The general L section 1s superior,
iii) Yards at Chakarawaha and Katra are better focated with

minimum earthwork and bridging,

iv) Yards at Chakarawaha and Katra avoid acquisition of too

many built up structures.

v)  Exit from Katra yard is better.

In view of the above, alternative (iii) has been chosen as the

optimized final alignment.

DESCRIPTION OF THE FINAL ALIGNMENT
BETWEEN KM 0 TO 30

The centre of Udhampur station building is taken as the
‘Zero Point’, The existing vard at Udhampur in a grade of
Km.1.175 which is 57m away from existing TP-2 of 3.5°

curve in the yard.

The alignment swings to the left at Km,1.272 with a
curve of 3.5 and deflection angle of 66° - 33°-407 to
skirt the soft hill. It passes along the existing road from
Km.1.850 to 2.050 which requires to be diverted.

At Km. 2.095, it takes a turn to the left with a curve of
2.75% and deflection angle of 43 - 22'-22". The

alignment enters a long tunnel No.1 at Km.2.040 having a

UDHAMPUR-SRINAGAR-BARAMULLA
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4.2.2.4

4.2.2.5

4226

4.2.2.7

DESCRIPTION OF ALIGNMENT

length of 3194 m.  The provision of a tunnel at this
location is inescapable as rapidly rising ground with a
very large width extending on both sides of the alignment
has been encountered. However, commencement of the
tunnel has been proposed at a location where the depth of
cutting increases 20 M. This location however has
undergone a slight change with a view to construct portal
al a lecation found to be technically feasible by geologist
of M/s.NHPC.

Emerging from the tunnel at Km.5.234, the alignment
runs straight for 2168m. It crosses Birhun Khad at
Km.6.150 is then deflected through a small right hand

curve of 2°_ with 4 deflection angle of 10° - 02-56",

At Km.6.667 the alignment enters Tunnel No.2 having a
length of 1625m. Emerging from the tunnel at Km.8.302,

it enters Chakarawaha station yard,

After leaving the yard, it is deflected at Km.12,314
through a left hand curve of | with & deflection angle of

3% - 19°-37" to avoid the inhabited areas,

The alignment enters tunnel No. 3 at Km. 12.190 having a
length of 2523 m thereafter it crosses Dudhar Khad at
Km. 14.775 before entering tunnel Nod4 at Km. 14.904
having a length of 1308m.

UDHAMPUR-SRINAGAR-BARAMULLA
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DESCRIPTION OF ALIGNMENT

The alignment is on a long straight from Km.12.477 to

Km.17.169 before it swings 1o the right through a 2.75°

curve and deflection angle of 40° - 20°-12". It passes

through 2 small tunnels viz. ¥62 m long tunnel No.5 at
lKkm. 16.985 and 163m long tunnel No. 6 at km.19.679.

The alignment is on a long straight from Km.17.617 to
23.256. it crosses Jhajjar Nalah at Km. 20.50 which 1s in
a deep gorge, Thereafter it crosses Sugal Khad at
Km.21.450.

42210 A left hand curve of 2.75° with a deflection angle of 56°
- 47°-06" is introduced at Kim.23.256. Before negotiating

the curve the alipnment enters tunnel No.7 at Km.23.146

having a length of 358m.

42.2.11  The alignment then enters Katra yard at Km.24.000, The
site for the vard has been so chosen as to aveid acquisition
of built up areas and to provide for adequate expansion of
the yard at a future date. The yard is alse conveniently

accessible from Katra township.

42212 At Km. 24829, the alignment swings to the right with a

curve of 2.75% and deflection angle of 86° - 32° -57",
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4.2.3

4.2.3.1

4.2.3.4

DESCRIPTION OF ALIGNMENT

The higher ground is negotiated busy tunnel No.8 at Km,
25.758 having a length of 563m.

Banganga river is crossed at Km. 26.650 before the
alignment enters wnnel No.9 at Km. 27.181 having a
length of 477m and tunnel No.l0 at Km.28.137. the
alignment runs in a long straight from Km. 25.790 to

Km.30.817.

OPTIMISATION OF ALIGNMENT FROM KM.
30.00 TO KM.50.00

[n this stretch, the optimization had to be done taking into
account the following obligatory features. Consequently

the options were limited:

Emerging from km 30 at an elevation of 770 m, the
alignment has to cross Anji Khad having a bed level of
590m at a suitable location to avoid provision of a bridge

of unmanageable span.

A suitable vard near km 40 is to be provided for

connecting Riasi and for avoiding extra long block section.

Bridge across the Chenab has to be located in such a way
that a convenient cable staved bridge can be constructed.

Also the formation at the bridge is to be kept at about 840
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4.2.3.6

4.2.3.7

DESCRIPTION OF ALIGNMENT

m, so that it is possible to rise progressively o reach

Qazigund at an elevation of 1730m.

The following three alternatives were accordingly
examined in the stretch of alignment.
[} Keeping Apex 10 as same and shifting the alignment
by 100m right and parallel to the base alignment from
Apex 11 to Apex 16,
i) Keeping Apex 10 as same and shifting alignment by
100m left and parallel to base alignment from Apex
I1to Apex 16.
i) Base alignment,
The quantity of earthwork, the length of tunnels and major
bridges of the three alternatives are tabulated below:
Particulars Al (i) Alt. (i) Al (iii)
Earthwork in 2,03 1.73 4.29
cutting (lakhs cum)
Enrthwork in filling 4,02 4.15 9.13
(lakhs com)
Length  of  the 15516 12432 130949
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4238

i)
iif)

4.2.3.9

DESCRIPTION OF ALIGNMENT

tunnels (m)

Length  of major 3056 S6T9 2680
bridges (m)

Constrainty Bloclk section  Block  section  Nil

between Katra & botween Kairs
Salal is 23.2 km. & Salal is 23.2
km,

Alternative (iii) has been considered as the best alignment

in view of the following advantages.

The general L section is superior
Overall cost is less
Maximum block section is 153 k.

Riasi station is better located.

In view of the above, alternative (iii) has been chosen as

optimized final alignment,

DESCRIPTION OF ALIGNMENT FROM KM 30 TO
KM 50
The long straight from Km.25.790 is deflected to the right

at km.30.704 with a curve of 2° and deflection angle of
15° - 15°-09" . Pie Khad is crossed at Km.Km.31,075 and

the alignment enters tunnel No.1 1 at Km, 31,248 having a

UDHAMPUR-SRINAGAR-BARAMULILA
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4.2.4.2

4.2.4.3

4.2.4.4

4.2.4.5

4.2.4.6

DESCRIFTION OF ALIGNMENT

length of 5091 m, this is the second longest tunnel in this

segment [rom Km30 to Km.50.

A right hand curve of 2 degrees with deflection angle of
13% - 25'-59" ig introduced at Km. 31.468 to follow the

ground features,

After exit from Tunnel No. 11, the alignment swings to the
left at km. 36.41 with a curve of 2.75 degree and a
deflection angle of a 49° - 31°-06" before crossing Anji

Khad at Km.36.545.

At Km. 36.735, the alignment is deflected to the left
through a curve of 2.75 degrees and deflection angle of 80°
- 08°-57" before entering tunnels No.l2 & 13 at Km.
37.026 and Km.37,631 having a length of 575m and 748m

respectively.

The alignment passes through " Tunnel No.13 at Km.
37631 having a length of 740m. Thereafter the alignment
swings to the right at Km.33.141 with a curve of 2 degree
and deflection angle of 40 - 24°-41" before entering

tunnel No. 14 at km,38.518 having a length of 416m.

A right hand curve of 1.55% with a deflection angle of 49°

- 15°-55" in introduced at Km. 39348 before entering

UDHAMPUR-SRINAGAR-BARAMULLA
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DESCRIPTION OF ALIGNMENT

RIASIE yard. After crossing the deep nallah at Km. 40,625

the alignment enters tunnel Mo.15 at Km.41.129 having a

length of 6.056 km, which is the longest in this segment,

Keeping the topography of country the alignment is
deflected to the right at Km. 41.997 through a curve of 2.5
degrees and deflection angle of 64°_ - 46'-5" and again
swing to the left at Km. 46.675 through a 2° curve with a

deflection angle of 89° - 49°-25",

Salal road station vard is provided from Km.47.30 to
Km. 48,50, The alignment then crosses the Chenab River
at Km. 49.100 by a cable stayed bridge of 850m module,
since the bed level to formation is 383m. The alignment
runs on a straight upte Km.49.734, where a right hand
curve of 2.75 degrees and deflection angle of 122° - 05'-

187 15 introducead.

OPTIMISATION OF ALIGNMENT FROM KM 50
TO KM 100:

In this stretch, the optimisation has to be done taking into

account the following obligatory features:

UDHAMPUR-SRINAGAR-BARAMULLA
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4.2.5.5

LDESCRIPTION OF ALIGNMENT

Emerging from Chenab at Km.49,10 with a formation level
of 840m, the alignment has to be taken on a rising gradient

progressively to reach Qazigund at an elevation of 1730m.

Proper crossing of Talsuen Khad at Km, 77.85 and nallah
at km 68.85 and Chainj MNalah at Km 99,70 at suitable

locations, 5o as to provide bridges of manageable span.

Provision of suitable vard near km.94.70 for connecting
Sangaldan and provision of intermediate vards to avoid

long block section,

The following three alternatives were accordingly

examined in the stretch from Km. 50 to Km.100.

i}  Keeping Apex 18 & 47 as same and shifting the
alignment by 25m right and parallel to the base

alignment from Apex 19 to Apex 46.
i) Keeping Apex 18 & 47 as same and shifting
alignment by 25m left and parallel to base alignment

from Apex 19 to Apex 46.

ii)  Base alignment with considerable improvements.

UDHAMPUR-SRINAGAR-BARAMULLA
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4.2.5.6

4.2.5.7

DESCRIPTION QF ALIGNMENT

The quantity of earthwork, the length of tunnels and major

hridges of the three alternatives are tabulated below:
Particulars Al (i) Al i) AL (i)

Earthwork inm cuiting 1425 18.11 09
{lnkhs enm)

FEarthwork in filling 25.27 18.29 22.90
{Takhs cum)

Length of the tonnels 29,724 35,984 31,984
(i)

Length of major bridges 5928 4304 5723
(m}

Approx.Cost  of  the 380 A58 360

ahove works
(Hs. Crores)

A comparison of the salient features of the three

alternatives will reveal the following:

In Alternative (i). the tunnelling involved is the least
amongst the three alternatives, However a large number of
major bridges has to be provided across the nallahs and
khads, Also as the alignment is taken on the down stream,
provision of many wviaducts has become necessary.
Consequently bridging of about 8928 metres is involved in

this alternative.

UDHAMPUR-SRINAGAR-BARAMULLA
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42,548

1)

4.2.5.9

DESCRIPTION OF ALIGNMENT

In Alternative (ii), the earthwork in cutting and filling is
optimised. Also as the alignment is taken on the upstream,
minimum number of bridges will have to be provided.
However this alternative will involve maximum length of
tunnelling  (35,984m).  Consequently this alignment

hecomes the costliest of the three alternatives.

Alternative (iii) strikes a balance in the provision of
tunnels and bridges. The overall cost is also the lowest
amonggst the alternative. Besides the longitudinal section is
better, allowing adequate provision for siting future station

sites,

Alternative (iii) has therefore been considered as the best

alignment in view of the following advantages.

The general L section is superior

Overall cost is less

Sangaldan station site is better located.

In view of the above, alternative (iii) has been chosen as

the optimized final alignment.
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4.2.6

4,2.6.1

4.2.6.2

4.2.6.3

DESCRIPTION OF ALIGNMENT

DESCRIPFTION OF THE FINAL ALIGNMENT
BETWEEN KM 50 TO KM 100
Curve No.l8 which i continued from Km. 50 passes

through tunnel No.l6 at Km,50.186 having a length of
1816m. The alignment is thereafter deflected to the right
at Km.51.357 with a curve of 2.75% and deflection angle
of 66° - 30°-6". Afier crossing the nallah at Km.52_135,
the alighment enters Tunnel No. 17 at Km.52.262 having a
length of 916m.

A left curve of 2.75° with a deflection angle of 128% -
26'-24" is introduced at Km. 52.837. The alignment
passes through Tunnel No.l8 and 19 at Km, 53421 and
Km.54.340 having a length of 675m and 458m
respectively. Thereafter the alignment takes a detour to

cross Dhansal Nallah at a convenient location.

At Kkm, 55317, the alignment is deflected to the right
through a curve of 2.75° and deflection angle of 99° -
37-8", It enters Tunnel No.20 at Km, 55.322 having a
length of 386m. After crossing Dhansal Mallah at
Km.56.080 the alignment passes through Tunnel No.21 at
Km. 56.266 having a length of 2,172 Km.

The alignment has to take a reverse curve at Km.37.950
with a 2.75° left hand curve followed by a right hand
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4.2.6.5

4.2.0.6

4.2.6.7

4.2.6.8

DESCRIPTION OF ALIGNMENT

curve of 2.75° at Km, 28.521, where it enters Tunnel
No.22 at Km.58.883 having a length of 2.492 km. This 15

the second longest tunnel in this segment,

- Thereafter, the alignment is running parallel to the right

bank of the Chenab for 3 considerable distance, At Km,
61.789 the alignment is deflected to the right through a
curve of 2.75" and deflection angle of 29° - 40'-4” and

enters Surukot station at Km. 61.800.

Two left hand curves of 2.75 degrees are introduced at
Km. 62.287 and Km.62.927, before the alignment enters
tunnel No.23 at Km. 63,018 having a length of 378m. it is
deflected to the right at Km. 63.850 through a curve of
275 degrees and a deflection angle of 48% - 41'.3]",
Thereafter the alignment is taken straight for about 4.50
km,

The alignment passes through two tunnels No.24 and 25 at
Km. 64.246 and Km.64.464 having a length of 136m and
1669m respectively before crossing Masil Khad at Km.
66.225.

The bridge across Sawal Khad, at Km.68.425 is preceded a
followed by Tunnel No.26 & 27 at Km. 66.309 and
Km.68.594 having a length of 1845m and 2194m
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4.2.6.9

4.2.6.10

4.2.6.11

DESCRIPTION OF ALIGNMENT

respectively,  The alignment swings to the left at
Km.69,825 with a curve of 1° and deflection angle of 37°
- 8°-49", It enters Tunnel No. 28 at Km. 71.355 having a
length of | 291m.

The alignment passes through three tunnel No. 29m 30 and
31 at Km. 71722, Km,72.260 and Km.73.898 having a
length of 271m, 1414m and 246m respectively. [t is
deflected to the right at Km, 73.942 through tunnel No.32
at Km. 74.759. This is a the longest tunnel on the segment
from Km. 50 to Km. 100 having a length of 3.004 km

At Km. 75008, the alignment is deflected to the lefl
through a curve of 2.75% and deflection angle of 35° -
42°-47". It is followed by 2% right hand curves of
2.75degrees each at Km. 76.482 and Km.77.639 before
crossing Taslsuen Khad at Km. 77.850,

The alignment enters Tunnel No. 33 & 34 at Km, 78.018
and Km.79.430 having a length of 696m and 457m
respectively. Thereafter, it runs parallel to the right bank of
the Chenab for a considerable distance. A left hand curve
of 2.75° with a deflection angle of 42° - 9.21" is
introduced at Km.79.562, before it enters Tunnel Na.35 at
Km.80.462 having a length of 397m.
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4.2.6.12

4.2.6.13

4.2.6.14

4.2.6.13

DESCRIPTION OF ALIGNMENT

Two left hand curves of 2.75 degrees each are introduced
at Km. 81.701 and 83.395 before the alignment enters
tunnels No. 36 & 37 at Km, 83.840 and Km.84.819 having

a length of 638m and 891m respectively.

At Km.85.534, the alignment is deflected to the right
through a curve of 2.75 degrees and deflection angle of 34°
_ 54" before it enters Tunnel No.38 at Km. 86.054 having a
length of 77%m. [t runs straight upto Km.87.351 where a
left hand curve of 2.5° with deflection angle of 1497 -
17"-34" is introduced.

The alignment criters through two tunnels No.39 and 40 at
Km. 87.426 and Km 89,088 having a length of 797m and
755m respectively. [t negotiates a right hand curve of 1°
and deflection angle of 18° - 44°-29" at Km. 89,642
before entering Tunnel No.dl at Km.90.306 having a
length of 885m.

A left hand curve of 1° with a deflection angle of 21° -
53°.23" is introduced at Km. 90.678 before encountering
three tunnels Mo, 42, 43 and 44 at Km. 91,343, Km.91.858
and Km.92.571 having a length of 74m, 283m and 306m

respectively.
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DESCRIPTION O ALIGNMENT

4.2.6.16 The alignment js deflected to the right at Km. 92.588 with
4 curve of 2.75° and deflection angle of 66% - (pr.33»
before entering Tunnel Nods at Km, 93.323 having a
length of 671m. At Em.93.736, the alignment sSwings to
the left through a curve of 2.75 degrees  and deflection
angle of 39° -56".04" hefore reaching Sangaldan.

The station yard at Sangaldan is provided from Km.94,100
to Km. 95300, A right hand curve of 2.75 degrees with 3
deflection angle of 20° . 49-31" is introduced near the
end of the vard gt Km. 94,904 hefpre entering Tunnel
No.46 at Km, 95,447 having a length of | 536m.

The alignment thereafiar follows the lopography of the

country and the appropriate contours in order to cross
Chainj Nallah op the upstream at a convenient Jocation,
Consequently two curves of 2.75degrees  each are
infroduced ar Kim.95.636 and Km.96.919 hefore entering
Tunnel No.47 at Km. 97.292 having a length of 2321m,
The alignment runs on a straight upto Km, 98,763 where a
right hand curves of 2 750 and deflection angle of 117° .
28°-38" is introduced to cross Chainj Nalah at Km.99.79.
After exist fram the bridge, the alignment enters Tunnel
No. 48 at Km, 99,765 which continues beyond Km, 101,
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4.2.7

4.2.7.3

DESCRIPTION OF ALIGNMENT

OPTIMISATION OF ALIGNMENT FROM KM 100
TO KM 168:

In this stretch, the optimisation has to be effected taking

into account the following obligatory features:

Emerging from the bridge across the Chainj Nalah at
Km.99.70 with a formation level of 1273m, the alignment
has 1o be taken on a rising gradient progressively to reach

Qazigund at an elevation of 1730m,

Proper crossing of Karalgali Nalah at Km 101.93, Anchah
Nalah at Km.114.11, Dasa Nalah at Km.114.97, Dohal
Nalah at Km.126.95, Badarkot Nalah at Km.128.51, Mohu
Mavgot MNalah at Km. 134.87 and Bichlani river at Km.
151.113 at suitable locations, so as to provide bridges of

manageable span.

Provision of suitable yards at Nachlana, Arpinchla, Charil
and Qazigund towns and provision of other intermediate

vards to avoid long block sections.

Crossing of the high mountain range of Pir Panjal with an

elevation of 4550 m by a tunnel of manageable length.

Restricting the formation level suitably to avoid crossing

the snow line at EL |1 750m.
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4,2.7.4

DESCRIPTION OF ALIGNMENT

Bye passing the landslide zone near village Draman at Km,
125.126 and taking the alignment through a tunnel in this

reach to have a stable formation.

In a corridor of 150 metres on either side of the basc
alignment, possible alternative alignments were examined
with the help of DTM model. The base alignment was also

considerably refined. Three feasible alternative were

examined in each of the following stretches:

¢ Km. 100 o Km, 120

o Km 120 to Km, 140

o« Km. 140 to Km. 168

Consideration of the alternatives and choosing of the best

alignment in the above stretches are covered in the ensuing

paragraphs.

4.3

4.3.1

OPTIMISATION OF ALIGNMENT FROM KM 100
TO KM 168:

In this stretch, the optimisation has to be effected taking

into account the following obligatory features;
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DESCRIPTION OF ALIGNMENT

Emerging from the bridge across the Chainj Nallah at

Em.99.70 with a formation level of 1273m, the alignment

has to be taken on a rising gradient progressively to reach

Qazigund at an elevation of 1730m.

Proper crossing of Karalgali Nalah at Km 101,93, Anchah
MNalah at Km.114.11, Dasa Nalah at Km.] 14.97, Dohal
Nalah at Km.126.95, Badarkot Nalsh at Em, 128.51, Mohu
Mavgot Nalah at Km, 134.87 and Bichlari river at Km.
[51.113 at suitable locations, so as to provide bridges of

manageable span,

Provision of suitable yards at Nachlana, Arpinchla, Charil
and Qazigund towns and provision of other intermediate

yards o avoid long block sections,

Crossing of the high mountain range of Pir Panjal with an

elevation of 4550 m by a tunnel of manageable length.

Restricting the formation level suitably to avoid erossing

the snow line at R 1750m.

Bye passing the landslide zone near village Draman at Km.
125.126 and taking the alignment through a tunnel in this

reach to have a stable formation.
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DESCRIPTION OF ALIGNMENT

The deseription of alignment in this stretch of 68 kms is

discussed below.

4.4 Description of alignment from Km.100 to Km.120

4.4.1 The long straight from Km. 100.07 is deflected to the right

at Km. 102.520 with a curve of 2.75degrees and deflection

angle of 88° - 27'-03". After crossing the Karalgali nallah

at Km. 101.930, the alighment enters tunnel No.49 at Km.

101.953 having a length of 1685m.

4.4.2 A left hand curve of 2.75° with deflection angle of 357 -

15°-54” iz introduced at Km. 103351. The alignment
passes through Tunnel No.50 & 51 at km. 104.037 and
Km.104.616 having a length of 127m and 277m
respectively. ‘Thereafter, the alignment runs parallel o

Chainj nalah upto Km, 109,

4.4.3 At Km. 104.736, the alignment is deflected to the left
through a curve of 2 degrees and deflection angle of 17°
_53'.50" and enters Kohli station yard. The alignment has

to take a reverse curve at Km. 105.655 with a 2% left hand

curve followed by a right hand curve of 2,75 degrees at
Km. 106.110. After having the station yard, it enters
Tunnel Mo.52 ot Km. 106,643 having a length of 867m.
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DESCRIPTION OF AL} GCNMENT

The alignment has to take g reverse curve at Km. 106.751
with a 2.75° left hand curve followed by a right hand
curve of 2° at Km, 107,610, where it enters Tunnel No,53

al Km, 107.945 having a length of 1022m.

Al km., 108.541, a right hand eurve of 2%_ is introduced
followed by a left hand 11 curve of 2.75% o follow the
contours and to negotiate the viaduct, enters Tunnels
No. 54 & 55 at Km. 109350 and Km.110.994 having a
length of 133 1m and 472m respectively.

The alignment is deflected to the right at Km.111.448
through a curve of 2.75° and deflection angle of 51° .

21°-41". After crossing a deep Nalah, it enters Tunnel
No.36 at Km, 111,875 having a length of 616m.

A left hand curve of 2,75° g introduced at Km, 112.45]
having a deflection angle of 65° - 06’-21” bhefore the

alignment enters Tunnel No.57 at Km. I 12.965 having a
length of 1007,

In order to cross Anchah Nalah and Dasa Nalah at sujtab]e
locations, the alignment has to take a U turn from Km,
113.559 with two right hand curves of 2.75% , having a

common tangent point. [t enters Tunnel No, 5§ and 59 at
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4.4.9

4.4.10

4.5

4.3.1

4.5.2

DESCRIPTION OF ALIGNMENT

Km. 114.318 and 115.080 having a length of 447m and

1426m respectively.

The alignment then runs parallel to Sumbar Nallah. Three
curves arc introduced at Km. 116,468, Km.117.150 and
Km.117.548, before the alignment enters Tunnel No.60 at
Km. 117.656 having a length of 560m,

Emerging from Tunnel No.60, the alignment enters
LAOLE station yard at Km, 118.250. A left hand curve of
2.75°  with deflection angle of 119° . 18'.04" is
introduced at Km. 118.699, to follow the contours, before
it passes through Tunnel No.61 at Km. 119,389 having a
length of 522m,

Description_of alignment from Km, 120 to K. 140

In this reach, the alignment follows the right bank of

Bichlari river for about 10 Km, upto Km. 130,

Consequently, the alignment swings to the right at Km,
120.330 with a curve of 2.75° and deflection angle of 29°
- 27704, before it enters Tunnel No. 62 at Km. 120,443
having a length of 1199m,
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4.5.3

4.5.4

456

4.5.7

DESCRIPTION OF ALIGNMENT

At Km.121.055, the alignment is deflected to the lefi
through a curve of 2.75° and deflection angle of 87° -
22°-227. It enters Tunnel No.63 at Km. 121,954 having a
length of 1047m. Thereafter, it is deflected to the right at
KM.122.391 through a curve of 2.75° and deflection angle
of 837 -55°-08". This also bye passes the land slide Zone

near Village Draman,

The alignment passes through two short Tunnel No, 64 &
65 at Km. 123.314 and Km.123.929 having a length of
332m and 2859m respectively. It is then deflected to the
left at Km. 126.357 through a 2.75° curve and deflection
angle of 67 - 35°-09%,

After crnssing. Dohal Nalah Km. 126.950, the alignment
enters Tunnel No.66 at Km,127.077 saving a length of
[311m.  Thereafter it crosses Badarkot Nalah at Km.
128.510 before entering Tunnel No.67 at Km. 128.600
having a length of 797m.

At Km. 129,043, the alignment is deflected to the right
through a curve of 2.75°_ and deflection angle of 61° -
25"-54". Thereafler it takes detour to cross Mohu Mangat
Mallah at a proper location by following the right bank of
this nallah upto Km.134.80.
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4.5.8

4.5.9

4.5.10

4.5.11

4.5.12

DESCRIPTION OF ALIGNA JENT

The alignment enters Tunnel No.68 at Km. 129.75] having
a length of 457m, A left hand curve of 2.75% with g
deflection angle af 12° . 34°-57" i3 introduced at Km. 130
before it enters Tunnel No.6% at Km. [31.25] having g
length of 272m..

At Km. 131,330, the alignment takes a wwn to the lefi
through a curve of 2.75° and deflection angle of 76° -
48'-48"  before entering  Nachlana  station yard in
Km.[32.100, A right hand curve of 2° with a deflection
angle of 25% - 47'.30" iy intreduced at Km, 132,035

The alignment enters two small tunnels No. 70 & 71 a
Km. 133.377 and Km, 133.973, having length of 466m and
715m respectively before crossing Mohu Mangat Nalah at
Km. 134,870,

The alignment takes a U turn to (he right at Km. 134.199
by two curves of 2.75° with a commaon tangent point,
Thereafter it follows the |eft blank of Mohy Mangast
Nalah upto Km. 139 50,

The alignment eriters Tunnel Ne.72 at Km. 135,024, This

is the longest tunnel in this 20 km, segment having a length
of 2588m.
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4.5.13

4.5.14

4.6
4.6.1

4.6.2

4.6.3

DESCRIPTION OF ALIGNMENT

The alignment negotiations a left hand curve of 2.75° at
km. 137,396 with a deflection angle of 24° - 1&'-37"
before entering Arpinchla station at Km. 138, The station
vard extends from Km. 138 to 139.20.

At KM.I38.516, the alignment is deflected to the right
through a curve of 2.75° with a deflection angle of 31° -
58°-46™ before it enters Tunnel No.73 at Km. 139.267
having a length of 710m. Thereafter it negotiates a left
hand curve of 2.33% and deflection angle of §9° - 23°-11"
at Km. 139,507,

Description of alignment from Km. 140 to Km. 168,

In this stretch, the alignment runs parallel to the right of
the Bichlari river for about 11 Km, upto 151,
Consequently, it follows the topography of the country and

the appropriate contours,

The alignment negotiates three left hand curves at Km,
141.245, Km, 141,945 and Km.|143.419 before entering
tunnel No.74 at Km. 143 824 saving a length of 150m.

At Km. 144,084, alignment is deflected to the right
through a curve of 2.75° and deflection angle of 37° -
30"-20" before it enters Tunnel No.75 at Km. 145.175
having a length of 144m. The alignment then swing to the

UOHAMPUR-SRINAGAR-BARAMULLA
B




4.6.4

4.6.5

4.0.6

4.6.7

DESCRIPTION OF ALIGNMENT

right at Km. 145,324 with a curve of 2° and deflection
angle of 28° - 13°-56",

The alignment passes through Tunnel No.76 at
km.145.549 having a length of 1066m. Tt is then deflected
to the left at Km.146.166 through a 2° curve and deflection
angle of 567 - 59°-20" before entering Banihal station yard
at Km.147.00,

The alignment negotiates a 2% Jefi hand curve at
K. [48.188 having a deflection angle of 1° - 075"
before entering two short tunnels No. 77 & 78 at Km.
[48.213 and Km.149.409 having lengths of 851m and

594m respectively.

At Km. 149,581, the alignment is deflected to the right
through a curve of 2.75° and deflection angle of 81° -
157-"12" before crossing Bichlari river at Km. 151.113. It
then negotiates a left hand curve of 2.75%% at Km. 151.162

having deflection angle of 67° - (04°-22",

The alignment passes through Tunnel No.79 at Km.
151.749 having a length of 274m. It is then deflected to
the right at Km. 153475 through a curve having a
deflection angle of 23° - 44*-24"
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4.6.8

1.0.9

4.6.10

4.7

4.7.1

4.7.2

DESCRIPTION OF ALIGNMENT

The alignment enters the longest Tunnel No.80 across the
Pir Panjal range at Km. 153.756 having a length of 10.08
km. It is then deflected to the left at Km. 163,198 by & 2°

curve and deflection angle of 54° - 56'.01*

After crossing Walnar Nar at Km. 166.475, the alignment

enters Quazigund station vard at Km. 166,60,

The stretch beyond Qazigund traverses the Valley which is
relatively a flat land. The survey methodology adopted
for this survey is maore or less on the lines of the
conventional surveys since lay of the land permitted fast
jeb even with conventional lechniques. However the use
of total station theodolite was made ta accelerate the job,
For describing the alignment in the Valley, zero was

reckoned from centre line of Qazigund station building.

OPTIMISATION OF ALIGNMENT FROM KM. 0 TO
e T AL IMENT FROM KM. 0 TO

KM.40:

In this stretch, the optimisation has to be effected, taking

into account following obligatory features:

After leaving Qazigund vard at an elevation of 1731 m, the
alignment has to be taken on a falling gradient

progressively to reach the valley at an elevation of 1600m,
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4.7.3

4.74

4.7.5

476

DESCRIPTION OF ALIGNMENT

Siting of the bridge across the Jhelum River near Km.

2.600 at a suitable location.

Proper crossing of Sandran River at Km. 9.40, Sandran
nadi at Km.15.95. Vishwa nadi at Km.26.150 and
Rambhiara Nadi at Km.28.25,

Provision of suitable yards at Sadura, Anantnag and

Panjgam to avoid long block sections,

The following alternative alignments were examined with
the help of DTM model. The base alignment was also
considerably refined based on the features as reflected in

the aerial photographs:

i) Improved base alignment

ii)  Shifting the alignment on to the left by 100m and
running parallel to the improved base alignment as

mentioned at (1) above.

i)  Shifting the alignment on to the right of 100m and
running parallel to the improved base alignment as

mentioned at (i) above,
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DESCRIPTION OF ALIGNMENT

4.7.7 The quantity of earthwork, the length of major bridges and

other details of the altern atives are tabulated below:

Particulars AlL (1) Al (1) AlL {iii)

Farthwork in  cutting 043 0.23 .49
ilakhs com)

Earthwork  in  filling 52 62 51.60 S0.4%
(lakhs cum)

Length of major bridges 7l 1019 1505
[meters)
4.7.8 A comparison of the salient features of the alternatives wil|

reveal that the quantum of earthwork invelved in
Alternative (i) is higher. However, the extent of bridging
is the least in Alternative (i), Thus the cost of bridges
mvolved in Alternative (ii) and Alternative (iii) greatly
outweighs the advantage of the saving in earthwork, Also
the river crossings and station sites are better located in
Alternative (i). Keeping all technical aspects into

I
|
|
I
consideration, Alternative (i) has been chosen as the
optimised final alignment.
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4.8

4.8.1

4.8.3

484

4.8.5

4.5.0

4.8.7

DESCRIPTION OF ALIGNMENT

OPTIMISATION OF ALIGNMENT FROM KM. 40
TO KM.80:

In this stretch, the optimisation has to be effected, laking

into account Tollowing obligatory features:

Keeping the alignment from Km.40 to Km.59 away from

the flooding zone to the extent possible.

Siting of the bridge across the Roushmi River near
Km.46.10 and Dudhganga river at Km.65.10 at a suitable

location,

Siting of the yards at Pampur and Srinagar to suit the

requirement of the State Government.

Provision of suitable yards at Kakapor and Badgam to

avoid long block sections,

Locating the alignment clear of the marshy and swampy

areas and avoiding acquisition of heavily built up areas.

The following alternative alignments were examined with
the help of DTM model. The base alignment was also
considerably refined based on the features as reflected in

the aerial photographs:
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DESCRIPTION OF ALIGNMENT

i) Improved base alignment
i) Shifting the alignment on to the left by 100m and running
parallel to the improved basze alignment as mentioned at (i)

above.

iii) Shifting the alignment on to the right of 100m and running
parallel to the improved base alignment as mentioned at (i)

above.

4.8.8  The quantity of earthwork, the length of major bridges and

other details of the alternatives are tabulated below:

Particulars Al (i) AlL (ii) Al (i)
Earthwork in cotting 025 0,22 01.39
{lakhs cum)

Earthwork in  filling 27.51 28.41 24.67

(lakhs cumj

Length of major bridpes 282 282 252

{melers)

Acquisition of ballt-up  Minimal Considerable  Considerable

Areias

Alignment  Talling i nane Inescapable Inescapuable

marshy arca
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DESCRIPTION OF ALICGNMENT

4.8.9

A comparison of the salient features of the alternatives will

reveal that the quantum of earthwork and brid

ging
involved in all the three alternatives are po significantly

different. However heavy acquisition of byl up areas andg

orchards are involved i alternatives (i) and (iii). Also,

the alignment falls in marshy and swampy areas in these
two altematives,

Alternative (i) does not have these
disadvantages. Also the alignment from Km,

as per alternative (

42 to Km, 64

1) haz the approval of the Siate
Government. Besides, the river ¢crossings and station sites

are better located in Alternative (i). Keeping all techniea]
aspects into consideration, Alternative (i) has been chosen

as the optimized final alignment,

49 OPTIMISATION OF ALIGNMENT FROM KM. 80

TO KM.119.1:

49.1  In this stretch, the optimisation has to be effected, taking

info account followin & obligatory features:

492  Near Watalpur Bandapur village, the alignment has to pass

through a narrow land strip between the foot of hills an the

left and swamps on the right.

493  There are three large tributaries of Jhelum River, namely

Suknag, Firozpur 1 and Firozpuir 11, which have to be
crossed between Km.84 and 93, The alignment should
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494

4.9.5

4.9.6

DESCRIPTION OF A LIGNMENT

achieve pgood, normal crossings  without resorting  to

provision of long or sharp curves,

There are a few but rich orehards and heavily built up areas
beyond Km 97 on one side and marshy banks of Halgam
Jhil on the other, The alignment should avoid bath 1o the

MAX1 MU,

Beyond Km. 108 the alignment is required to skirt high
ground fealures. There are also extensive, rich orchards
which have to be avoided to the maximum and at the same
time keeping the alignment on high ground between Jhelum
River and the foot of hills,

The following alternative alignments were examined with
the help of DTM model. The bhase alignment was also
considerably refined based on the features as reflected in

the aerial photographs to the extent made available:
i) Improved base alignment
i) Shifting the alignment on to the left by 100m and

running parallel to the improved base alignment as

mentioned at {i} above.
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DESCRIPTION o ALIGNMENT

iii)  Skj fting the alignment on to the right
running paralle] tg the Improy
mentioned at (j) above,

497 The quantity of earthwaork,

other details of the alternatives are tabulated below:

Particolars AlL. (1} AlL (i) Al (iii)

Earthwark in cutting {cuwim) 304 35 155,062,994 119, 100,00

Earthwork in filling {cum) HIASIOS 58883034

Length of major bridges 54,2

A2 0.2
[meters)

Acquisition  of built-up

Minimal Considerable Considerahle
arvas
Alignment ling @ g Inescapahle Ineseapable

marshy arep

498 A comparison of the zalient

reveal that the quantum of earthwork and bridging involved
in all the three alternatives are ot sI
However acquisition of built up
minimal in altern:ﬂfves{i}. Also, the

(1) does not falls in marshy and sway
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4.10

4.10.1

4.10.2

4,103

4.10.4

DESCRIPTION OF Al IGNMENT

lechnical aspects into consideration, Alternative (I} has been

chosen as the optimized final a] Ignment.

Description of the alignment from Km0 to Km. 40

(QAZIGUND - BARA MULLA)

In this stretch of 40 kms. there are only 8 curves and the
longest straight is about 9 kms. The curves are introduced
mamly to provide betier river crossings and avoid built up

areas,

After leaving Qazigund yard, the alignment is deflected to
the right at Km. 1,535 by a 2.75° curve with the deflection
angle of 85 381 5% for providing a proper CrOSSINES Aacross

the Jhelum River.

Thelum is crossed at Km, 2.60 and the National Highway at
Km.3.10, A left hand curve of 2.75% is introduced at Km,
3.043 having a deflection angle of 59° - 43°48” and the

alignment runs paralle! 1o the National Highway,

At Km.6.031, the alignment has to take a reverse curve with
8 2% right hand curve followed by 2% lefi hand curve afier
crossing of Sandran River at K. 9.45. A station vard is
provided at Sadura at Km.10.900.
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4.10.5

4.10.6

4.10.7

4.10.8

DESCRIPTION OF ALIGNMENT

After leaving Sadirg yard, the alignment runs parallel g
bring river for about four kms, In this stretch, the raj Pway
line is taken between Bring river angd Sandran river (g follow
the ridge line, The alignmen| js deflected to the Jefi alt K,
[3.808 through g curve of 0,50 ang deflection angle of 1¢°
-2355m,

Thereafter, the alignment rung in g long straight for about 9
kms. Sandran piver is again crossed ag Km. 1595 by a
stitable bridge. Tn the stretch between Km, 16 and Km. 26,
the alignment is tafen between Vishwa Nad; and the Jhely
River 1o follow the ridge line, Ananinag station ig provided
at Km. 19.80. A left hand curve of 1° ang deflection angle
of 8 - 35.01" s introduced g Km. 23.46 ang the

alignment runs i a long straj ght for about 7 ks,

After crossing Vishwa Nad; and Rambhiara Nagj by suitahle
bridges, the alignment is deflected to the right at Km. 30,786
through a curve of 2 750 and deflection angle of 340 -39°-
307,

From Km. 28 to Km, 39, the alignment js taken on the lefi of
the Jhelum River tor about 31 kmg, and kept away from the
Hooding zone to (he extenl possible,  Panjgam station ig
provided at Km, 3240, After leaving the station vard, the
alignment jg deflected at Km, 313.091 to the left through g
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4.11

4.11.1

4.11.2

4.11.3

4.11.4

4.11.5

DESCRIPTION OF ALIGNMENT
curve of 2° and deflection angle of 51° - 07-317".

Thereafier, it runs in a long straight for about 6.70 kms,

Deseription of alignment from Km. 40 to Km.80

In this stretch of 40 kms, there are 13 curves and the longest
straight is about 7 ks, The curves are introduced mainly to

provide better river crossings and avoid built up areas.

The alignment after negotiating curve No.8 at Km.33.87
runs in aling straight for about 6.70 kms. The alignment
upto Km.59 is taken on the lefl of the Jhelum river and kept

away from the flooding zone to the extent possible,

At Km. 40,676, the alignment is deflected 1o the right by
3.75° curve with a deflection angle of 25° - 37-43" in

order to avoid the orchards on the left and marshy area on

the right.

A left hand curve of 29 is introduced at Km. 43.984 having
a deflection angle of 35° - 02°-41". Roushmi river is

crossed at Km. 46.10 by a suitable bridge.

The alignment is then deflected to the right at Km. 48.116

through a curve of 1* and deflection angle of 227 - 52°-19%,
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4.11.6

4.11.7

4.11.8

4.11.9

DESCRIPTION oF 41 LCNMENT

A station Yard is provided ap Km. 49,60 close o Kakapor

lown,

Alter leaving Kakapor yard, the alignment SWing to the right
at Km. 52.436 by a 2® curve ang detlection angle of 39° _
115",

Pampur station js located at Km.54.80 close to the feeder
road connecting the road bridge across the Jhelum, On exit
from Pampur, ihe alignment iy deflected to the Jof at
Km.55.95) through a curve of 1@ and deflection angle of
82° - 06'-56™ to be farther away from the Jhelym,

Thereafter, the alignment up to Km.65 is kept south of the

National Highway Bye- pass,

The location of Pampur angd Srinagar station yard as also the
entry and exit from the Yard have been fixed to suit the
fequirements of the sage Govt, and site conditions and jp
consultation with the railway officials during visit to (he site
in Dec.96. The alignment in thig stretch has also beap
finalised in consultation with Chief Town Planner of T K
State.

UDHAMPUR-SRIN 4 GAR-BARAMULL A
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DESCRIPTION OF ALIGNMENT

4.11.10 At Km, 59.978 a left hand curve of 1° is introduced having
a deflection angle of 8° - 13"-29" before Srinagar station

vard at Kim.61.10,

4.11.11 Two lell hand curves of 1° and 2,75° are introduced at Km.
63.210 and Km. 65.03 respectively before Crossing
Dudhganga river by a suitable bridge.

4.11.12 Thereafter, the alignment has to negotiate three curves in
g

order to avoid heavily built up areas and to run in the narrow

vacant strip between Asthanpur village on the right and

Begh Mahtabju on the |eft.

4.11.13 From Km. 68, the alignment is located on the lefi of

Nambai-1-Nirakur marshy ground and swampy area. The

alignment is deflected to the right at Km.69.572 by a 1°

curve with deflection angle of 14° - 46°-6",

4.11.14 Badgam station is provided at Km. 71.950 at a convenient
location to have an easy access to the township. A left hand
curve of 1% is introduced at Kim. 73.419 having a deflection
angle of 12° - 55°-54”. Thereafter, the alignment runs in a

long straight for about 7.84 kms.

UDHAMPUR-SRINAGAR-BARAMULLA
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4121

4.12.2

4.123

4.12.4

DESCRIPTION OF AL TGNMENT

Description of alignment from K. 80 to Km. 120

In this stretch of 39 kms, there are 10 curves and the longest
straight is aboul 10.5 kms. between Pallan and Sopore
stations. The curves are introduced mainly to provide better

river crossings and avoid built up areas, heavy cut and fill,

The alignment afier negotiating curve No.2? at Km. 81.99
and keeping Watalpur Bandapur village on right runs in a
long straight of about 2.65 km, between the foot of hill and

the swamp at Rajwian Sher station.

There are four short curves between Km,84.648 and 02.508
of | to2.75 0 in order to have proper crossings for Suknap
(Km.B5.41) and Firezpur | (Km.88.3) and Firozpur 11

(Km.91.46) and for avaiding built up areas at Kanyihom.

The alignment runs straight from Km. 92.069 1o 02.203
through Pattan station. It also crosses NH-1A at Km.93. (00
by a suitable bridge.

The alignment is deflected at Km, 97.203 to the left by a
curve of 17 for providing a proper crossing of Gund Ara
Nallah, keeping Palhatan village on left. The alignment then
runs straight for about 105 km. in gentle grades, minimising

length through orchard areas, Proper crossings have been

UDHAMPUR-SRINAGAR-BA RAMULLA
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DESCRIPTION OF ALIGNMENT

achieved on Bolgan Nadi and Babal Kol and at the same

time Halgam Jhil is avoided, while passing through Hamre

gtation,

4.12.6 Between Km. 108477 and 114,692 the alignment is
deflected to the left by three short 1% to 2.75% curves I
through 517 -09°-59", 30% - 38'-44" and 28% - 51'-38" |
deflection angles, skirting high ground and extensive |

orchards areas.

4.12.7 Before approaching Baramulla, the alignment deflects at
Km.116.889 to the right by a 2.75% curve through 64 -
47'-23" deflection angle, keeping NG-1A on the left, for a

convenient site Tor Baramulla station.

4.12.8 Baramulla station is located just afler crossing the channel

(K, 118.400) with the terminal dead end at Km. 119.100.

| The station is located between the NH-1A and Jhelum
River, about 3 km, short of the Baramulla town. An
existing feeder road provides a convenient road approach

form NH-1A,

UDHAMPUR-SRINAGAR-BARAMULLA
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CHAPTER -V

ENVIRONMENT IMPACT ASSESSMENT STUDY

3.0

2l
3.1.1

GENERAL

T'he environment impact assessment studies have been
conducted for the entire project by the environment
experts and detailed EIA report has been submiited by
them. Salient features of the report are highlighted
below:

METEROLOGY

Extreme variations in climate is observed in project
area, Owing to its location and topography from the
Alpine (Ladakh region0 to the sub-tropical (Jammu),
the temperature in the region varies spatially, Mean
monthly temperature is lowest in January and highesi
in July except in Jammu where the highest temperature
15 experienced in June,

Jammu reflects a humid sub-tropical climate with
average monthly temperatures ranging between 13
degee C (January) to 33 degree C (June). Temperature
decreases from 24 degree C at Srinagar ( 1600m) to -10
degree C at an elevation of 3600m at Pir Panjal
Precipitation in the region is both in the form of rain

and snow. Awverage rainfall is about 675 mm in

UDHAMPUR-SRINAGAR-BARAMULLA 193




ENVIRONMENT IMPACT ASSESSMENT STUDY

Kashmir valley and 1150 mm in Jammu region.
Monsoon generally approaches the region in the 1"
week of July and lasts till September. November 15 the
driest month with less than 1.0 cm of precipitation,
5.1.2 High relative humidity, cloudy skies, fog, mist and the
winter climate in most of Kashmir, The snowfall
ranges higher incidence of snow are the common
characteristics of from 20 to 30 ¢m at Srinagar and 80-
90 cm at Sonmarg. It 1s more on Pir Panjal ranges and
decreases rapidly  eastwards. Meteorological

conditions of the area are summansed below.

METEROLOGICAL CONDITIONSINJ & K

I JAMMU | SRINAGAR
" Months | Mean | Humidity | Rainfall | Mean Humidity | Rainfall |
Temp (%a) (mm) Temp |(%) (mm)
(oC) (oc)
January | 13.3 68 713 | 44 lss’:’" — | 2K |
February | 15.8 64 594 |70 |87 723
March | 20.6 55 570 | 85 81 64.1
April | 26.8 42 252 |133 |77 P
May 32.4 32 170 [179 |71 634
June 34.0 41 609 |[21.7 EL 2 |
July 30.7 71 3207 (246 |73 61,0
August |39.| 81 3191 [239 |79 628 |
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Sept. | 28.6 71 1508 [205 |77 318
Cct. |254 57 T 295 1415 |82 | 287
MNov. 19.8 48 7.9 19 |35 | 17.5
Dec. 15.2 64 295 |42 |88 359
Total 243 58 11483 [ 140 |80 510.3

52 WATER RESOURCES

521 The railway corridor passes through two major river
system namely Chenab and Jhelum.

52.1.1 Chenab originates from southern side of Pir Panjal
range and flow through Jammu district and enters
Pakistan, beyond Akhnoor. It is not suitable for boat
traffic because of steep gradients, but the section 1s

used for transporting logs from the forest area,

upstream, J&K has a hydro-power potential of about
10,000 MW of which only 2% has been hamessed so
far.
52.1.2 Jhelum, originates from Verinag spring at foothills of
Pir Panjal range, joins the Wular lake and takes a
I westward direction in Baramula district and later
enters Pakistan. This river is navigable for abowt 200
kms between Khanabal and Baramula.
53 WATER QUALITY
53.1 In order to assess the water quahty, samples were
collected from Jhelum and Chenab rivers and lake
Hokarsar. The collected samples were analysed for

physical and chemical parameters as per standard
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methods, The results so obtained are summarised in
table below.

SURFACE WATER QUALITY OF THE STUDY AREA

Parameters | Limils  for  drinking | Jhelmm ] Hokarsur Lake | Jhelum Sringar | Chenab
Water (15 10500} Pampuri (nEazigme |
Desiruble | Permissible =

Colowr | § 1 Coloarless Colouriess | Colourless Colnurless

{Hieen)

Odour - - Unobjectionabl | Unobjectionable | Unobjectiomable | Unohjectiona
@ e

| PH Value | 6.5-H.5 - 8.3 EXH 8,55 8.40

Tasie Agrecoble | - Agrceable Agrecable | Agreeable Agprecable

Turbidity | 5 1 1% 4 I3 4

(HTL

TDS 300 20N 170 1164 174 R

(Mgl

“Total 300 B 132 130 137 140

Hardness

gt

Calcium 75 200 641 1659 W00 % 50

{mg'l)

Total 200 600 T 112 16 12

Alkalinity

(mg/1)

Chlorides | 250 | 1000 16 I8 16 4

{mg1)

Sulphates | 200 Ak T2 T i 4

img./1)

Iron (mg/l) | (3 1.0 & (.20 0,14 010

Aluminium | (03 0.0z 0,04 006 0.0 11,06

(mg/1)

Colifonns | 0 0 a0 R 0 0

{coani  per

LW gl

UDHAMPUR-SRINAGAR-BARAMULLA

L4




ENVIRONMENT IMP At T ASSESSMENT STUDY
Coper [ 1.05 1.5 M.D, MD M. MDD,
(mgiT)
Manganese | 0.1 0.3 M.D. MD. ™MD, M.D 1]
{mgil)
Mitrale 43 1 |06 L1y 131 100
(o)
Fluride [ L5 g 008 0.0 [
{mg'l)
Phéaolic
| Compound | 0,001 0.2 MDD, M.D MD M
2 {mg'l)
[ Mercury | BN 3 MD. M.D MD, MO
(g 1)
“Cadmium | 0,01 - M MDD ™MD, M.D. ]
(gl
| Arsenic 0.0 - M.D. M D M., MDD, ™
imaf1]
| Cyanides | 0.5 . MD MDD M., MD.
(mgfl)
| Lead 1.0 . MD, M.D. MD MD.
{mgl}
 Chremium | 0,03 = M. MD M.D M.D,
{mg/s1)
| Detergents | 0.2 10 M. MDD M.D. MD
{img/1)
“Boron ] 5 MDD, MD, M.D. MD.
{mgfl)
Zinc 5 5 .12 0005 (05 e
[ |
54 VEGETATION
54.1 Forest vegetation is one of the Important resources of J&K_
It is spread over an area of 27,360 km2 and accounts for
about 20% of the total geographical area of the State inside
the line of control. More than 99% of forest area 1s
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confined to the provinee of Jammu & Kashmir with largest

4 area of 5848 km2 in Doda District. The area under
| different type of forests are as follows:
Coniferous ( Pine) 19236 km?2
Non-coniferous 946 km?2
Fir 3,355 km2
& .
kail 1.874 km?2
r Chir 1,773 km2
Deodar 1,122 km2
[n addition to abowve forests, social forestry scheme was |
1, launched during 1982-83. As a part of this scheme
it is envisaged to cover 4400 hectares of land with
1 10 mulhion plants under social forestry.
542  The vegetation vanes from ever green comfers at
high altitude on gentler slopes to Himalayan

meadows in rocky areas. Scrub jungle is observed
on foot hills and deciduous forest in the lower areas.
Kashmir valley 15 most ‘thickly forested where

distncts of Baramula and Anantnag have 71% and

UDHAMPUR-SRINAGAR-BARAMULLA "™
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60% of their area under forest respectively. Conifer
forests account for about 70% of forest areq. The

main vegetation species observed in the area are:

Chinar,
Poplar,
Deodar,

Fir,

Pine,

Kail,

Partal,
Mulbery and
Walnut

5.5 FISH AND FISHERIES

3.5.1  Jammu & Kashmir is known for lakes, rivers and
streams. More than 36 species of fish are found in
the valley. Wular lake which is near the project area
18 an important habitat for fish fauna. It accounts
60% production of the fish of Kashmir valley. The
dominant fish species found in the lake are
Cypninus carpio var, communis, Cyprinus carpio
Var, specularis, Barbus conchonius, Gambusia
atfims, Nemacheilus sp., Crossocheilus latins.
Schizothorax curvifrons, S. esocinus, S, planifrons,

5. micropogon, 5. longipinus, and 5. niger. The lake

UDHAMPUR-SRINACGAR-BARAMUTLLA 1"




ENVIRONMENT' IMPACT ASSESSMENT S IUDY

56
5.6.1

has a good potential for fish production. Trow of
Kashmir is famous.

About 10,015 tonnes of fish production 15 estimated
during a year in J&K. About 6.000 fishermen are
engaged in fisheries activities. Out of which 1,200

are working in Wular lake

LAND USE

Land use maps were super imposed on project
layout. Built up area which includes urban and rural
seftlements, occupy about 6% of study area. Two
types of forests namely dense forest and open forest,
torms the majority of the area. Low lands are
mainly found in valley hills near river courses. It is
not possible at this stage to divide the agriculture
lands into different cropping patterns.  Grassy land
on hills forms the major portion of land use. The
length of alignment passing through different type of

land use are reported in table below,

PROJECT LENGTH IN DIFFERENT LANDUSE

S.No. Type of land use ' Length (km)

1. Dense Forest 15.25

2, Open Forest | 5850
R | Farm Land 12.50

4, Scrubs " 0.50

5, | Water Bodies 1822 __|

UDHAMPUR-SRINAGAR-BARAMUILLA 'V
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E. "I'Gm-ss: 'Landsf'lzlarrcu 185.03 '
| Land
‘ | Total 290.00 |
|

A 10 Km Corridor on either side for analysis of impact has
been prepared. The land use in the corridor has been computed

and summarised in the table below,

LAND USE IN PROJECT CORRIDOR

# ' S.No. [ Type of land use | Areain Ha | Percentage |

. Builtup land | 348.0 1 60

2, Dense Forest 800.4 13.8

3. (Open Forest | 11556 182

4, Farm land 274.8 46

5. Scrubs 232 0.4

6. Water Bodies 116.0 20

2 Cirass 31900 | 550
& Lands/Barren

| Total | 5800.0 100.0
From this table, it could be concluded that 55% of the area

15 grass land and about 32% of the area is forest land 2% of
the corridor is covered with water bodies such as lakes and

Tivers.
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3.7 AIR OUALITY

371 In order to assess the existing air quality in the
study area, a sampling network was designed. In
all 6 sampling stations were established. These
stations were Katra, Banihal, Baramula, Qazigund,
Srinagar and Udhampur, The parameters selected
were monitored for:

- Suspended Particulate Matter,

Sulphur dioxide, and

Mitrogen Oxides,

The high volume sampler (HVS) in combination with
gaseous adjustment, was used for collection of samples
The maximum concentration of SPM was observed at Katra
village being 127 ug/m3 and minimum at Bamhal. This
variation 1s due to the influence of urban development. The

table on the next page shows the details.
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AMBIENT AIR QUALITY DATA FOR SPM (8 HOURLY)

(Location [Date 6,00 AM to|2.00 PM to 10.00 PM EE|
2.00 PM 10.00 PM | 6.00 AM
Katra 28,0296 | 127 119 90 ‘{
02.03.96 |122 114 | 100
Udhampur [ 03.03.96 | 78 67 52
04.03.96 | 71 61 51
‘Banihal | 05,05.96 | 37 28 21
06.03.96 | 39 31 18
Qazigund | 07.03.96 | 115 108 92 1
08.03.96 | 109 101 91
Srinagar | 09.03.96 | 98 85 | 67
10.03.96 | 103 93 75
Baramulla | 12.03.96 | 106 97 73
13.03.96 | 103 93 70

SULPHUR DIOXIDE CONCENTRATION

The concentration through out the comridor is lower than &

ug/m3 except in Srinagar and Udhampur site where it has been

monitored between 6 to Y ug/m3. The table on the next page

depicts the position in detail,
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AMBIENT AIR QUALITY DATA FOR 802 (8 HOURLY)

NITROGEN OXIDES CONCENTRATION
The nitrogen oxides concentration are more in Srinagar and
Udhampur being 22-61 ug/m3 while at other sites it has been
observed lower than 22 ug/m3. The table given below gives
the details.

Ug/m3

Ug/m3
'Lacation | Date 6.00 AM to | 2.00 P.M. 10| 10,00 PM 1o |
2.00 PM 10.00 PM | 6.00 PM
Katra IR0296 | <6 <6 <6
02.03.96
IJdhampur 03.03.96 |7.36 6.11 <6 ]
04.03.96 | 980 6.50 <6
Banihal 05.05.96 | <6 <6 <6
06.03.96 | <6 <6 <6
| Qazigund 07.03.96 | <6 <6 <h
08.03.96 | <6 <6 <f
Srinagar 09.03.96 | 9.00 7.30 <6
10.03.96 | 8.50 <6 <6
Baramulla 12.03.96 | <6 <6 <6
13.03.96 | <6 <f <

AMBIENT AIR QUALITY DATA FOR NOx (8 HOURLY)
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Location ™ [Date 1600 AM 102,00 PV o] 1300 By o]
2.00 PM 10,00 Py 6.00 PM
Kata 280206 (3000 1700  [1400
02.03.96 22,00 16.00 13,00
Udhampur [ 03.03.96 6120 [s330 4370
(0403 96 38,30 51.70 40.80
Banihal (05059 1647 11435 Tizzm
| 06.03 96 12.31 10.81] 3.71
Qazigund 07.03.96 32.34 2834 22.80 _|
t 08.03.96 25.26 21,70 18.50
Srinagar | 09.03.96 4580 [38H (s —
10.03.96 41,30 3646 22,43
Baramulla | 120396 | 918 I
| 13.03.96 | 11.23 8.34 | 6.59
The above concentrations have been compared with the
Standards available in Environmental Protection Act (1986)
! has indicated that levels are well within the limits, Attached
table gives the details.
AMBIENT AIR QUALITY STANDARDS
| S.No. [Category of Area | Concentrations in ugim3 N
Tk R SPM 802  [Nex |co
_I.__F:drﬁrfn! and Mixed use | 500 120 120 [s000 |
2. Residential and Rural 200 |80 80 2000 |
E._ Sensitive 100 30 [30  T{rooo
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IMPACT DUE TO PROJECT CONSTRUCTION

UDHAMPUR-SRINAGA R-BARAMUILLA 116




3.8

58.1

S EEESEE———EBD..

ENVIRONMENT IMPACT ASSESSMENT STUIDY

IMPACT DUE TO PROJECT
CONSTRUCTION
POSITIVE IMPACT

Potential impact that are hikely to result from the

proposed railway project, have been quantified

This section deals with positive impacts of the

project. The introduction of this project will yield
benefits from non-tangible parameters such as
saving due to vehicle operating costs and socio-
economic benefits of travel time, better accessibility,
better comfort and quality of life. However, all
benefits cannot be evaluated in financial terms due
to non-availability of accepted norms.  Positive
impacts have been histed under the following

headings:

- Employment opportunities,

- Enhancement of rural cconomy,

- Mobility

- Quick service and safety,

- Traffic congestion reduction,
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- Less fuel consumption,

= Reduction in air pollution and

- Carbon-di-oxide reduction

39

3.9.1 Depending upon the availability of funds the project

is likely to be completed in a period of 09 to 10
years. During this period manpower will be needed
10 take part in various project activities.  About
10,000 persons are likely to work during peak period
of activity. The total input will be about 0 6 1o 0.7
million man months. [n Post-construction phase
about 1,000 people will be employed for operation
and maintenance of the system. Thus, the projec

would provide substantial direct employment equal

to above number. In addition to these more people

would be indirectly employed for allicd activities,

310 _ENCHANI EMENT OF RURAL ECONOMY

3.10.1

The project will connect Udhampur to Baramula
via Srinagar. This will facilitate the rural population
to move from one end of the State 1o another end 1o
bring and sell their produce. The proposed transport
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facility will [acilitate rural population to move
quickly towards urban centres and return therefrom,
With the development of project, it is likely tha
more people will be involved in trade, commerce
and allied services.

3.11 UICK SERVICE AND SAFETY

5.0L1 The optimised network is estimated to carry
14,979 persons per day leaving present trips to be
carried by the buses in the vear 2015, The passenger
time saved will be about 30%.

Praject will provide improved safety and lower the number
of accidental deaths, The accidental death risk
involved may still be about 172 PErson per year per
million. This figure is lower than United States
being 200 persons per year per million,

512 TRAFFIC CONGESTION REDUCTION

53121 To meet the forecast transport demand in the year
2015, it is estimated that the number of buses will
have to be at least ten times, During this period
personalised vehicles may grow twenty five times.

Together, they will compound the existing problems
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of congestion and delay. The proposed project will

reduce journey time.

5.13  LESS FUEL CONSUMPTION

5.13.1  On implementation of the project, il is estimated
that both petrol and dicsel consumption will be
I getting reduced. The saving will be due to two

factors namely,
- reduction in vehicles and
- decongestion on roads

It 15 observed that a passenger train consumes about 5.32
litres of diesel per 1,000 tonnes Km and goods train
2.56 litres per 1000 tonnes Km, The passenger train
will have 18 coaches of 720 tonnes and goods train
of 1,525 lonnes. It is estimated that about 24 419
litres of diesel will be consumed in ultimate year per

day by railway.

It is assumed that heavy vehicles and cars/taxis will travel
about 200 km per day while others about 40 km per
day. Based on these, it is estimated that 103,575
litres of diesel and 2,986 litres of petrol per day will

be saved due to the implementation of the project,
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This means that 44% of diesel and 14% of petrol is

likely to be saved due to the implementation of
project.  This will directly benefit in foreign

exchange to the tune of Rs.360 million per year,

5.14 LESS AIR POLLUTION

5.14.1 Based on available data, an attempi
has been made to predict the emissions with and
without preposed project. The present and future
fuel consumption have been multiplied by emission

factor to work out emissions of different pollutants,

FUEL CONSUMPTION (2015)

F | Vehicle No./ Day Km./Litre Fuel consumption/day in
litres
With Without Without | With
project | project project project
‘Taxi/ Car 736 840 9.0 18,667 16,336
Buses 1270 (1706 |35 97542 |72571 |
Tankers/Trucks | 640 | 2443 |35 139,600 36,571
Others 2429 |27678 200 5536 4856
Rail : - : T 24419
I'_rhtal 5074 | 7758 lu_n 261,345 154,772

About 21217 and 24203 litres per day of Petrol and
133,567 and 237,142 litres per day of diesel are likely to be
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with and without project respectively in ultimate vear i.e.
2015,

The concentration of pollutants in the vehicles exhaust
varies with the type of engine namely spark ignition (petrol)
or compression ignition (diesel engine); two stroke or four

stroke and also mode of engine operation.

The attached table gives the emission factors of various

major pollutants from petrol and diesel engines,

EXHAUST EMISSION FACTORS (Kg/1000 Litres)

consumed every day between Udhampur and Baramuly

Pollutants Exhaust ~ Emission | Factor diesel
Petrol
Particulate Matter 1.9 18.7
Sulphur di-oxide k3 6.8
Oxides of Nitrogen 19.2 37.7
‘Carbon Mono-oxides 391.0 102
Hydro carbon 34.0 23.1
515 CA N DI E RED ON

5.15.1

monoxide will be emitted in 2015, The corresponding
carbondioxide emissions will be 6,815 tonnes in 2015 per
year. However the CO2 emission with the project will be
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only 6,146 tonnes/year in 2015, Hence the CO2 reduction
due to project is estimated as 670 tonnes in ultimate year.
The cumulative reduction in CO2 will be about 0.21 milhion
tonnes in the life time of project (70 years). However with
more share of rail trips and improvements in fuel efficiency
and energy use efficiency in transport sectors, the
cumulative CO2 reduction could be about 0.42 million
tonnes. This means that the project will also be beneficial

at global level,

EMISSION OF AIR POLLUTANTS WITH AND WITHOUT
PROJECT IN YEAR (2015)

(Tonnes/Year)
Parameter | Without Project With Project
Particulate Matier | 1,6354 | %4
Sulphur Di-oxide 601.8 343.1 |
) Nitrogen Oxides 34320 " 1,986.6 i.
Carbon Mono Oxide 4.337.0 3.910.9
Hydro Carbons 14262 I 1,389.5
Total ' 11,4324 T 8.556.5
. |
Il
|
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3.16 NEGATIVE IMPACT DUE TO PROJECT

5.16.1 During this phase, those impact which are likely to take
place due to the lay out of the project, have been

assessed. These impacts are:

- displacement of people,

\d - change of land use,
- loss of trees/forests,
- drainage problems, and
|
i
v
1 - risk due to earthquakes

3.16.2 CHANGE OF LAND USE

Land is proposed to be acquired for construction of the
single line only. The alignment from Udhampur to
' Quazigund mainly passes through forest and scattered
agriculture land. For the portion of the alignment between

UDHAMPUR-SRINAGAR-BARAMUILLA ¥




ENVIRONMENT IMPA CT ASSESSMENT ST1 oY

Quazigund to Baramulla, acquisition of agriculture lang
has become inevitable since the width of the valley g
narrow and most of the land is agriculture land, However
efforts have been made to plan the alignment from waste
land as far as possible. Near Sr; nagar the alignment passes
through the flood plains of JThelum since the high land in
that area has already been inhabited Because of the land
acquisition for the Raj Iway project, the land yse of the area
is likely to under go g change. Under the present study,
project layout maps were superimposed on land use maps
to find out the change in land use. Land likely to be lost
due to the construction of railway lines, vards and other
developments have been quantified and is summarised in
the attached table.
LAND LIKELY TO BE UTILISED FOR THE PROJECT

[SNo. | Comidor Land required (ha) |
)] T Udhampur - Qazigund 748
2 Qazigund - Baramulla | 381
Total 2129
I — e |
The land falling in different category likely to be utilised

for the project is documented in ensu; ng table.

UDHAMPUR-SRINAGAR-BARAMUILLA 115




ENVIRONMENT IMPACT ASSESSMENT STUDY

UTILISTATION OF LAND

Land use Area in ha Total
Udhampur Qazigund -
Qazigujnd Baramulla
Dense Forest 530 6.0 59.0
| Open Forest 98.9 44.0 142.9
Agriculture /| 328.0 502.0 8300
Orchards
Grass/Scrubs /| 190.2 807.8 9980
Barren
Water bodies 77.7 214 99,1 w
Total 7478 1381.2 2129.0

The tunnel having a length of 90.0 km has been excluded
as 1t 1s not likely to effect present land use. About 360 ha
and 402 ha will be utilised for stations between Udhampur-
Qazigund and Qazigund-Baramulla sections respectively
Details on station land use are shown below.
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LAND USE OF PROPOSED RAILWAY STATIONS

'SNo [ Name of station ~ |Location [Landuse ————
Km,
A |UDHAMPUR & PR E———
QAZIGUND

_J!. CI]E.lJ-:ﬂt'WEh _I_. 9450 | Sparsely cultivated
2, Future Painthal halt — | 37 830 o= 0 e
?. E.-Efr-'l | _Ed-iﬂﬂ ‘{ll'.l- e
4, Raisi Road | 39350 Forest L1
3. Salal Road 47.500 | Sparsely cultivaied
6, Suru Kot |erson R
¥ IND 77.900 ~do-
8. Sangaldan 92.150 -do- |
9. Kohli | 105400 (Partly cult. & forest) |
10, Laole 118.500 Sparsely cultivated

. MNachlana 131.600 _"Farﬂy cult, & forest

B, |Aminche - 139.00 | Sparsely cultivated |
(13, | Charil G 153.200 -do-

14, [ Qazigund - 167 575 -do- 1
B. QAZIGUND & % )
BARAMULLA
BB Vesu 7.46 Barren & sparsely
cultivated
x Khanabal 15.50 Sparsely cultivated
and orchard
3 Bijbehara 3340 ‘Barren and sparsely |

UDHAMPUR-SRINAGA R-BARAMUIILA 127




ENVIRONMENT

BMPACT ASSESSMENT Sy

culivated |
Kaichikkot 30.05 ~do- &
Awantipore 37.60 ~do- E
Letpora 46.50 Partly cultivated and |
partly orchard
Pampare town 52.40 Cultivated K
Pampore 56.88 -to-
Natipore 65.35 Parlty cultivated and |
partly orchard
Srinagar 73.645 Barren and sparsely
cultivated
1. Zainakot 80.10 ~do-
12, Miragund R7.875 Sparsely cultivated
and partly orchard
13. | Pattan 97.70 Barren and sparsely
cultivated
4. Hamari 104.95 Partly cultivated and
partly orchard
15. Sopore 114.50 Cultivated
16. Baramula 122 35 Partly orchard, partly
barren and sparsely
cultivated
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Out of this land about 9.5% 15 forest, 39.0%

agriculture/orchards, 4 6% water bodies and 46.9%

orass/scrubs barren lands

5.163 LOSS OF FORESTS

The proposed railway line will pass through dense
and open forests. About 59 ha of dense forest and
143 ha of open forests are likely to be lost due to the
project. It is assumed that there will be about 1000
tree per ha in dense forest and about 250 trees/ha in
open forests. The tree bio mass likely to be lost and

L cost involved are reported in the attached table.

LOSS OF FOREST

' Loss of Trees (Nos.) 95,750
¥ | Av. Cost of Tree (Rs.) 7.000
| Total cost (Rs. Million) 670

There will be no encroachment on nature reserves.
5.16 4ADRAINAGE PROBLEMS

The railway line is mostly planned to run along the
side of hills, The alignmenmt will cross two major

river systems namely Chenab  and Jhelum, The
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drainage problems likely to develop will be of W
types:

- Surface drainage, and

- Underground drainage

In all about 137 km of length is in embankment and
48 km in cutting. Hence about 185 km of length is
subject to some changes in drainage pattern. In
addition, there will be about 81 tunnels. The seepage
water from these tunnels have to be collected in
drains and disposed off. In order to negotiate the
levels about 113 bridges are also planned. No major
blockage of drainage system is anticipated due to this
project. To obviate the surface drainage problems,
diversion of the nallahs and provision of adequate
minor bridges has been resorted 1o,

The most likely hazards related to the construction

works are:

- soil erosion and pollution at construction site,

= healih risks and cultural hazards,

- problems due to geological faults, and
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- excavated soml disposal problems
517 SOOI FROSION _ AND _ POLLUTION AT
CONSTRUCTION SITE

5.17.1The soil erosion is likely to take place due to project
activities such as cutting, embankment and
construction of station areas,  About 1830 ha of area
i$ subjected to erosion. The details of these are

summarised below.

| AREA SUSCEPTIBLE TO SOIL EROSION

S.No. | Area/Location | Length | Width (Km) | Total (ha)
(Km)
1. Embankment | 136.8 | 80.0 1094 4
2, Cutting 484 50.0 242.0
3, At-grade 104 .6 18.0 188.3
4. Station - - 304 8
: | Total 2898 - 18295
]
1
The nsk of water pollution 15 more due to steep
r slopes. Runoff from unprotected excavated areas,
quarry sites and under ground tunnel faces can result
in excessive soil erosion, especially when the
1 erodability of soil is high, Mitigation measures
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5.18

J.18:1

5.19

3.19.1

include careful planning and timing of cut-and-fill

operations and re vegetation.

Problems could arise from dumping of construction
spoils (concrete, bricks) waste materials (from
contractor camps) ete. causing surface and ground
water pollution. However, for most of the important
works requiring bulk quantities of concrete, the
work will be done through the use of batching and
mixing plant.

HEALTH RIS

The technology adopoted for the project is to
transfer the people through railway which provides
better safety, less pollution and energy consumption,
All these lead to better human health and hence
reduction in health risk. However, migration of
labour from one place to another may lead to
cultural conflicts.  This could be avoided by
employing local labour.

EXCAVATED SOIL POSAL

Construction activity involves cut and cover, tunnel
(bored and rock), foundation, fill and embankment.
All these activities will generate about 36.18 Mm3
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of soil. Out of this about 20.7 Mm3 (57%) is likely
to be reutilised in filling of rail corridor and about
4.64 Mm3 (13%) in back filling. The balance 10.84
Mm3 (30%) will need to be disposed off at

appropriate places.
520 IMPACT DUE TO PROJECT OPERATION
5.20.1 The project may cause the following negative
impact during operation of project.
- oil pollution
- noise, and

- water demands

520.1.1 OIL POLLUTION

No major workshop for maintenance of locomotives
is likely to be situated in the project area. However
depots are planned at Baramula, Srinagar and
Udhampur, The oil is spilled during change of
lubricating oil, cleaning and repair processes.

Moreover, cleaning of compartments, platforms and

vards will generate wastewater and solid wastes at
above sites. The spilled oil will be trapped and grit
and suspended matter settled out. The collected oil
could be either sold or incinerated to avoid any
water pollution problem.
52012 WATER DEMANDS
3 Public Health facilities such as water supply,

sanitation and toilets are very much needed at the
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3.21
5.21.1

3.22

5.22.1

stations, CPHEEQ has recommended 45 litres per
day, water supply to persons working at railway
stations.  The people working on each station will
vary from 25 to 150, The water demands on each
station will be for following components:

- Personal use of Railway staff,

- Passengers

- Fire demands

- Make up water for cooling/heating, and

- Wastage

CONCLUSION

Both the nepative and positive impact have been
transformed to environmental quality scale. Value
function curves have been utilised for the purpose.
Each environmental parameter is assigned a weight
by a team of experts and averaged out. The
Environmental Impact Umits (EIUs) before and after
the project are computed and net walues in
mathematical form have been calculated. The net

change due to the project is summarised below,

SUMMARY OF ENVIRONMENTAL IMPACT
UNITS

The foregomg discussion regarding comparison of

the scenarioc with and without the project is

summarised below,
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| § No il Parameter | Environmental Impact Units
Willhuul With Project | Net change
Project
1, Trees/Plants 23 () - 23
2, | Wildlife 5 5 0. |
3, Land use 70 63 - 7
4. | Surface/Sub- 10 9 BE 1
surface flow
5 Water Pollution | 10 9 e
B Air Pollution 50 300 + 250
] (7. Land Pollution 70 63 - 7
1||' 8 Moise Pollution 10 9 - |
9 Rehabilitation & | 30 15 - 15
Resettlement
10, | Historical/Cultural | 30 30 0 |
Monuments
1. |Employment 10 70 + 60
opportunity
I‘ | 2. Fuel savihg 0 75 + F i
| 13. | Mobility & safety | 30 60 + 30
14. | Soil erosion s 10 . 5
15. | Health 10 120 + 10
16. | Seepage 15 10 - 5
17. | Infrastructure 15 30 E 15
18. | Roral Economy 10 20 + 10
Total 413 798 + 385
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It i5 thus obvious that the net chanpge due to the project,

even with out any management plan, 1s positive.
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CHAPTER VI
CONSTRUCTION AND ENGINEERING

6.1 EARTHWORK
6.1.1 GENERAL

Entire earthwork for the project will have a Lop

width of 6.85 meters in the embankment portion and
" a width of 6.25 meters (excluding side drains) for
i | the cutting portion. The width in the station yards
will be decided based on the number of lines with
the top width being increased @ 4.72 meter for
every hine in the yvard. The top of the formation wil)
be dressed with a cross slope of 1 in 30, All the
cuttings will be provided with pucca side draing
Provision of catch water drain has been made for gl
*L the cuttings to ensure their safety by intercepting
| the water above the cuttings.  Special caich water
drain will be provided at locations wherever there 15
possibility of natural drainage course TUONINgG ACross
the alignment and where the cutiing is sufTiciently
long. The section of the catch water draim will
depend upon the discharge required to be carried by
the drain. Since the discharge varies very widely
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from site to site, it has not been possible 1o
standardise the section of the catch water drain,
Catch water drains for the cuttings wherever
necessary will also be pucea drains.  Pitching of the
side slopes will be done at all locations where the

alignment passes from areas having stagnant water.

Pitching in long stretches is essential for the
alignment between Pampore, Kakapore and Srinagar
where the alignment passes from areas being used as

a flood spill channel. The entire earthwork may be
H done with the use of mechnical means for better

contrel of the quality of carthwork as also to reduce

| the time of completion of the work.
6.1.2 SOIL FOR CONSTRUCTION OF l
EMBANKMENT

Wherever possible the construction of  the

=

embankment is envisaged through the soil obtained |

from the cutting. This advantage however will not
be available if the soil obtained from the cutting is
unsuitable for the purpose of constructing the
¢mbankment or the lead of the earth obtained from
cutting makes the operation uneconomical. Thus,

there is no alternative except to throw away the earth

obtamed from cultings sandwiched between the
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unnels,  In such situations the embankment i
proposed to be constructed through fill materig]
obtained by the contractor from outside the railway
land as no land is proposed to be acquired for
borrow pits,

The sl classified as OL, Ol, OH and Pt (Peat) is
not recommended for use in the embankment Fora
trouble free embankment RDSO’s stipulation for the
“preferred fill material” is recommended. Following

are the specifications of the preferred fill material

Fine particles (less than 75 micron size) less than
50%.

Liquid limit under 35% and Plasticity Index under
15.

Uniformity co-efficient {Cu) greater than 7.
Minimum achievable dry density with heavy
compaction as per IS: 2720 Part VI I1, should be
greater than 1,85 g/ce,

DESIGN  QF SLOPES OF THE
EMH:’!.NK__EN'IE

A typical cross section of the embankment is shown

in the annexure VI/1. This erose section provides a
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slope of two horizontal to one vertical with a berm

having a width of 3 meters afier a height of every 6
meters.  This cross section is proposed to be
followed in all cases where such a slope is found to
be stable. For fill materials having poor C, Phi
values, the side slopes may be designed to suit the
soil characteristics of all such soils, Checking of the
slopes stability of different cross sections with
varied nature of the sail is rather cumbersome. As
* such this aspect is often ignored by the field
engineers resulting in provision of slopes which, at
times, are not stable, This difficulty can now be
obviated through the use of special softwares which

take care of this aspect. One such software designed
by C.B.R, takes C & Phi as the input and checks
the stability of any slope. This sofiware is quite

simple to operate may be used for the purpose.

6.14 Keeping in view the problems of the slope
compaction, no compaction of the side slopes is
being provided. However care has to be taken 1o

ensure that the actual work in the field is done to an

extent of 50 em extra on both sides. This extra earth
will be removed after the construction of

embankment is over. This will ensure that the earth
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including that of the side slopes is firm and is

adequately compact.

65.1.5 SIDE SLOPES OF CUTTINGS

A typical cross section showing the side slopes of

the cuttings is attached as an Annexure, The side

slopes of 1:1 may be provided unless a flatter side
slope becomes visibly necessary at the site. Hard
rocks wherever encountered will be provided with
steeper side slopes depending on the nature of the
rock, For deeper cuttings, a berm of 3 meter width

will be provided after a depth of every 6 meters.

6.1.6 COMPACTION OF THE EMBANKMENTS

Fill material will be compacted in such a fashion so

3 as to obtain 98% of the maximum dry density,
Earthwork will be completed in layers with each
layer not exceeding 30 cm. The subscquent layer
will only be permitted afier the lower layer has
achieved the stipulated density. For better and faster
control of the field compaction of each layer, instant

compaction meters may be used
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6.1.7 EROSION CONTROL MEASURES

For both embankments and cuttings, scrdqing may be

resorted to.© For deep cuttings comprised of

boulder studded soils not amenable to sodding, use
of local flora like Ipomea and Agave which are
capable of growing in such an environment may be
planted in consultation with the forest department.
At locations which are not amenable even to this

treatment, use of nylen netting may be resorted to,

6.1.8 BLANKETTING MATERIAL
One meter thick blanket may be provided for the
banks as stipulated in Board’s Letter No.94/CE-
[/MB/2 dated 10.12.98. The specification of the
blanketing material may conform to RDSO’s Letter
No. RS/G/95/NR dated 3/4.5.99. Copy of r!hc
circulars is attached as separate Annexure VI/II,

6.1.9 QUANTITY OF EARTHWORK

Quantity of cutting and filling for the entire project

i5 summariscd below:

|_S.Na_ Zone From - To | Cutting in | Filling in
lakhs cum | lakhs cum
I, 10-30 2572 22 89
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[2. 30 - 50 492 1011 |
3. 50-100 20.22 246
4. 100-168 1905  [3779
5 168-208 0.43 5262
6. 208- 248 0.25 2751
3 248-287 0.05 [9.42
Grand Total | 70.64 184.94

6.1.10 SIDE DRAINS

Side drains shall be constructed in the cuttings and
will be 1.22m wide at the top and .305m deep
having side slope of 1:1. It has been proposed to
leave the side drains kacha at such places where the
depth of cutting is nominal. However, in desp
cuttings they will be protected with pitching and
grouted with cement mortar to facilitate for better

maintenance.

6.1. 11 BREAST/RETAINING WALLS
Retaining wall/breast wall  will be provided at

places where banks are located on steep ground and
at the locations where the embankment may foul the
nallahs/roads running parallel to the toe of the bank.
Breast/retaining walls will be provided on economic

considerations.
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6.2 MAJOR/AMPORTANT BRIDGES
——= BRI ANT BRIDGES

6.2.1 As per the prevalent norms, Bridges having

individual span of 122 meter and above and togg)
water way of 18.3 meter and above have been classifiad
as major bridges. Out of these, bridges having a linear
water way of 300 m and above/1000 sqm  have been
classified as important bridges. In the entire project
there are 106 No. of major/important bridges, The
linear waterway of bridges has been dictated by the
formation level since bulk of the major bridges are
located in gorges. As such the water way of the bridges
actually provided in most cases is much more than
required by the theoretical considerations. However,
for all major bridges, a calculation of the waterway has
been verified by calculating the catchment arca of each
bridge. For each of the zones, the method stipulated in
the joint publication of CW.C. and R D.5.0. for

calculation of catchment area of the bridges has been

UDHAMPUR — SRINAGAR-BA RAMUILA
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followed.  The method adopted for the purpose s

briefly described below:

6.2.3

(1)

ESTIMATION _ OF __ DESIGN _ FLOOD

DISCHARGE

The bridges have been designed for the 50 years
frequeney flood. The flood discharge has been
evaluated based on RDSO report R.B.F. - 16 for
the streams having catchment area upto 25 sgkm.
For streams having catchment area greater than 25
sq.km, discharge has been evaluated by Synthetic
unit hydrograph  method based on CWC report for
Western  Himalayas Zones, The methodology
adopted for calculating design flood discharge based
on above mentioned reports is briefly discussed
below:-

Design _discharge for eatchment area up to 25 km

For these bridges Rational formula described below

has been used.

Qsp = 0.278 CIA . Where

UDHAMPUR ~ SRINAGAR-BARAMUIIA
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Qso = 50 Years design flood discharge (m® per second)

C = Run of coefficient = 0.498 (R F)"* | for hilly
50113
R = 50 Year. 24 hour, point rainfall (cm) and
duration of rainfall

F = Areal reduction factor depending upon

5 catchment area.

The values of B and Fto be taken from
relevant table of the report.

I = 50 Years Rain Fall intensity (mm/h) lasting for
. hours  duration where ', is the time of
concentration to be caleulated using Bhatnagar's
formula’Wilham’s formula, The value of ‘I’ is to
be adopted from the relevant figure based on the
corresponding sub-zone,

A = Catchment area (sqg. km)

(i) Design discharge for catchment area greater than 25

sq km.

The procedure followed to compute the design flood

of 50 years return period by Synthetic Unit

UOHAMPUR — SRINAGAR-BARAMULILA
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Hydrograph (SUG) approach 15 summarized below.
The estimation of the flood discharge by the
formulae of this method 15 more reahistic than earlier
method using empirical formulae given by Dickens,
Rywves, Inghs ete. since these formulae do not work
on the concept of frequency of the flood discharge.,
} These formulae also do not take mto account the
basic meteorologic factor of rainfall component.
Moreover proper selection of constants in these
empirical formulae is left to the design engineer
involving  subjectivity. To  overcome  these
deficiencies, the exercise of the flood discharge
estimation was undertaken at the National level by
dividing the country into 26 hydrometeorologically
homogeneous sub zones . Based on the data
collected in these zones, CWC  has published the
flood estimation reports for these sub zomes,
Udhampur — Qazigund hes in Zone No.7. The flood
estimation for the bridpes falling in this portion has

been done based on this report, Annexure VI
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indicates  list of Maor/lmportant  bridges and
¥ catchment area of each bridge calculated by the
help of this method. Steps required to be adopted for
the calculation of the flood discharge have been

briefly explamned in annexure VI/TV.
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Annexure VIAV

Following steps are required for estimation aof the
food discharge.

(i) Preparation of catchment avea plan of the
ungauged catchment,

(i) Determination of physiography parameters viz:
catchment area (4), Length of the longest siream
(L), Length of stream from CG of the catchment

b (L.C) and equivalent stream slope (),

Determination of 1- hr SUG parameters and plotting

SUCr by using following emperical formula,

(136
'p 2498 ¥ {f.*f.::‘;':';:j
i.178
q o LL.O48 *(t p)
0,009
W m = 1.954 % rf..-*f.-l'.-' ! -';_'l-_.l,l'
0124
Was = 0.972 * (L¥.¢/8)
[.769

WRey = 0189 * Wy

JDHAMPUR — SRINAGAR-BARAMUILLA
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[ 240
y WRas=0.419 * Wasl
0453

TB = 7845 * (i)

Up qgp * A

i) Yp Peak Discharge of Unit Hydrograph
¢ Cumecs. )

‘e = Time from the Centre of Effective Rainfall

duration o the

U G, Peak thr)

" 50 Widih of the U.G. measured at the 50% of peak
discharge

ordinate (hr.)

L 2 Width of the U.GG. measured at 73% of peak
discharpe

ordinate (hr.)

”H 5 Width of the rising limb of UG, measured ai
J0%0 of peak

discharge ordinaie (hr.)

UDHAMPUR - SRINAGAR-BARAMUITIA
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"2 75 Width of the rising limb of U.G. measured ai

. 75% of peak
discharge ordinate (hr.)

4 Base width of Unit Hydrograph (hr.)

A Catchment Area (Sg.km.)

¥ - Q44 = Cumec per sq. km.
}
[

i Estimation of design storm duratton (T1). Ficas

been adopted as 1.1 1,

(iv) Estimation of point rainfall and areal rainfall for
design storm duration (TD) and to obtain areal
rainfall increments for unit duration intervals from

the refevanit tables and graphs given report.

fv)  Estimation of effecttve rainfall incremenis by
substracting the design loss rate from the areal
rainjall increments.

fvi) Estimation of base flow.

(vii) Computation of design flood peak and flood
hydragraph.
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6.24 SPAN ARRANGEMENT OF  MAJOR

BRIDGES

No clear eut rules are specified for deciding the
Span arrangement of the major bridges, However,
lollowing factors have been kept in view while
linalizing the Span  arrangements Following
factors have been kept in view while finalizing the
span arrangements of the major bridges.

i) Overall span armangement of bridge, as fur as
possible should be in conformity with the general
stipulation of the cost of sub structure being almost
equal to that of the super structure. |

H)  Use of spans the detailed design of whick is already
available either in JURL project or elsewhere jp
Northern Railway,

, i) Founding the pier at g location which is suitable
strata and which alse permils the load dispersion at
an angle not exceeding 60 degrees with the

horizontal

Iv) Founding the pier at 5 location which resylis m the

minimum height of pier,

UDHAMPUR SRINAGAR-BARANTIL, LA
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vl  For the bridges in the valley, the central span has
been kept wider with a view to permit navigation in !

the river/nallah.

6.2.5 CHOICE OF FOUDNATIONS
The strata encountered for this project may be

broadly classified in two groups. The first tvpe 1is
typical of the stretch between Udhampur to
ii Quazigund while the second type extends in the
valley from Quazigund to Baramulla. In the former
stretch typical geology of the Himalavan region has
been witnessed. This strata comprises of silty sand
mixed with boulders and cobbles, Al some bridge
sites seams comprising of pure clay have also been
found. At certain other locations in deep nallahs,
sand stone has also been identified. This type of
strata has wvarying  structural properties.  Ad
locations where sand stone has been encountered,
the bearing capacity tends to be very high and has
enabled the designers to adopt a value upto 100
tonnes per meter square, Other locations which are
comprised of scree have not permitted a value of
more than 25 tonnes per square meter at the

founding level. In this region, neither the bored

: piles nor deep wells could be proposed for the

foundation.  The foundations of all the major

UDHAMPUR - SRINAGAR- BARAMUT LA
153




CONSTRUCTION AND ENGINEERING

Thus, as far as possible P.S.C. girders having a
length of 228 meters, 34 meters and 45 meters
have been used as simply supported  spans.
Keeping in view the difficulty encountered in
JURL, the continuous P.S.C. spans have been
avoided unless the use of the same became

inescapable on account of site compulsions.

SUB SIIRFACE INVESTIGATION OF MAJOR
=LA NVVESITGATION OF MAJOR

BRIDGES

Sub surface investipation of major bridges was
carried out through core drilling varying in depth
from 18 meters to 50 meters. The job was
completed through the use of diamond bi by taking
the samples of NX size, The annexures attached
along with the report depict the bore logs of
different bridges for which the drilling had been
done.  The undisturbed samples which had been
obtained through this process were subjected to
laboratory testing in respect of (I) Unconfined
compressive  strength (i) density (i) specific
pravity (iv) porosity. Keeping in view the nature of
strata, the S.P.T. and plate load test have not been
conducted as the results of such tests in this type of

strata tend to be erroneous. The bearing capacity of
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6:2.7

the strata was decided based on the codal provisions

as per the test results.

DESIGN OF MAJOR BRIDGES

All bridges for the project have been designed as
per MODIFIED BROAD GAUGE S5TANDARDS
1987. Annexure VI/'V gives the details of the
relevant clanses applicable for the design of vanous
elements of the bnidge.  The nterpretation of the
clause wherever considered essential, has been
done therein.  Of particular importance is the
aspect of the temperature stresses and the
differential  settlement  (applicable only  for
continuous PSC girders).  For umiformity in the
desipn of all the bridges, the project report
describes the load combination required to be

adopted for all the major bridges.

6271 TEMPERATURE STRESSES

The existing clause of the LR.S. Code speaks of a
linear temperature range of 5 degree centigrade to
10 degree centigrade between the top and bottom
fibres. The provision of this clause for deep P.5.C.
girders was considered to be on a lower side.
Following this clause could have therefore paved

way for increase in the actual stresses beyond the

UDHAMPUR — SRINAGAR-BARAMULLA

L s




CONSTRUCTION AND ENGINEERING

permissible stresses. For deep P.5.C. girders the
contribution of the temperature stresses may go
upto 20 % of the maximum permissible stresses in
the girder. As such these stresses assume a
considerable importance. B.S. code 5400 gives
greater details about the variation of temperature
across the depth of the girder, For desigming the
.S.C. girders the temperature distribution across
the depth of the girder has been assumed as per
clause 5.4.5 of B.S. Code 5400.

62 72CONCRETE __MIX FOR THE SUPER

(i)

STRUCTURE

All the concrete to be used for the construction of
various elements of the bridges shall be controlled
concrele with weigh baichimg and proper mix
design, The mix design shall be as per [5-10262,
Unless there are reasons to justify a lower value of

the standard deviation, mix design will be done

with a value of 6.6 by considering the standard of

quality control at site as “Good” . The mix design
_'____.r__‘—n—-

shall be further checked by Tral mixes at site.

The trial mix will be checked for the following

two design requirements,

Workability criteria to be ascertained through the

checking of slump.

UDHAMPUR — SRINAGAR-BARAMULLA
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(i)

Strength criteria ie the 28 days cube strength
should be more than designed Target Mean
Strength (TMS). Based on these two criteria, irial
mix confirming to the requirement will be approved
for the relevant grade of the concrete and the same

will be followed for further construction .

However before doing the trial mix at site, various
ingradients of conerete ie. coarse aggregate, fine
agerepate and water will be tested as per codal
provisions given in [$-2386 and 1S-3025 and the
values of the vurin:sai; should conform to the
acceptance values given in IS—EI_SE and I5-456

before the sources for these constituents are

approved,

The design of the super structure has been made
with M 45/M 40 grade of concrete, The trial mixes
for M 40 have been successful with 43 grade
cement. For girders required to be cast with M 45,
53 grade cement will be used .

6.2 7T 3DIFFERENTIAL SETTLEMENT

Differential settlement which is not an issue for
simply supported P.S.C. girders assumes a

considerable  importance  while  designing  a

UDHAMPUR — SRINAGAR-BARAMULLA
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continuous P.S.C, pirders. Both the LRS. and
LR.C. codes do not stipulate any maximum value
for the same. A value of 25 mm has been adopted
which is in conformity with the practice being
followed for M.O.S.T. design for continuous super

structures.

6.2.74CALCULATION OF EARTH QUAKE

FORCES

A sizeable number of major bridges are high
bridges.  Their height from the bottom of
foundation to the top of pier cap is more than 30
meters. As per the stipulation of the present LS.L
1893, for such bridges the dynamic analysis for
calculation of earthquake forces is mandatory. For
such bridges the earthquake forces are to be
calculated based on static co-cfficient method and
dynamic analysis. The higher of the two forces are
to be considered for the design. Accordingly, for
all major bridges having a height of more than 30
meters, dynamic analysis as per the Roorkee

University Report has been done.

6.2.7.5 BEARINGS

All major bridges have been designed with
neoptene elastomeric bearings for PSC  girders

upto 40 m. span. Only bearings manufactured by

LDHAMPUR — SRINAGAR-BARAMULLA
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reputed  manufacturer shall be used. The
manufacturing and installation of bearings shall

confirm Lo IRC-83 part-11.

For girders of longer span, POT-PTFE bearings
ghall be provided. These bearings shall be got
tested at approved test house as approved by
Railway/RDS0. The manufacturing and
installation of bearings will conform to IRC-83 |
UIC-772R and BS-5400,

6.2.7.6 EXPANSION JOINT

The type of expansion joint used at any location
will depend upon  the expansion/contraction
calculated after conmsidering coefficient of lincar
expansion of concrete. For PSC girders “Stripscal
expansion joint” conforming to modified Interim

specification for expansion joints issued by MOST
may be provided. The use of other expansion
joints may also be made depending upon the merit
of each individual case .

UDHAMPUR — SRINAGAR-BARAMUILLA
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6.2.7.7 LOAD COMBINATIONS

LIVE LOADS AND LOAD COMBINATION
TO BE CONSIDERED FOR STRAIGHT |
BRIDGES

Load Cases (LC )

UDHAMPUR — SRINAGAR-BARAMULLA
16|

DL1: Ist Self Load + Constn. Load, if any,

DL2: 2nd stage: Ballast retainer + Kerb + Railing 4
Footpath

DL3: Ballast + sleeper + Track + Pipes & Cables.
LL: Live load + Footpath live load (FPL)

Temp. effect{ TE)

Longitudinal Force (LF)

Raking force (RF)

Wind effect (WE)

Seismic cffect (SE)

Prestressing Effect (First stage = PE1, second stape
PE=2)

[niferential Settlements (DS)

Derailment Effect (DE)

Prestressing effect after losses (First stage KPEIL,
second stage KPE2)

Loads due to Bearing Friction (FB)
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Load Combination

Pre-Service stage,
DLI+PE 1

LC1+TE

LC1+5SE

LC1 +WE
DL1+DL2+KPEI+PED
DL1+DL2+KPEI+KPE2
LC6+DL 3

LC7+DS

L8+ TE

LC9+ WE

1L.CS + SE

Service Stage
LCT+LL+LF+TR

LC 124 DS

LC13+TE

LC 13+5E

LCI3+WE

LC8+DE

LC8+FB

[IDHAMPLR CRINAGAR-BARAMULLA
(5

Reference of draft IRS

code

Not mentioned in the

draft code.

Combination 1

Combination 3
Combination 2
Combination 2 i
Combination 5

Combination 4
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6.2.8 CONSTRUCTION METHODOLOGY AND

UALITY CONTROL

6.2.81 LAY OUT

For better control of the layout, the use of total
station theodolite with a least count of one second
may be made.  Alignment will be controlled
between the control pillars already established
during final location survey. The levels in the 7
direction will be controlled with the help of
temporary benchmarks established at convenient
Iocations at or near the bridpe site. Reference
pillars will be established for each abutment and
pier in perpendicular directions so as to control the
alignment of individual member of bridge during

construction,

6.2.82 CONSTRUCTION OF PIERS

The construction of the piers even for a low
height of 8 to 10 m will be done by using
slipform technique as the use of this technique
ensures faster construction and results in a  better
surface. The detail of the shipform technique has

been discussed in  annexure VI/'VL

UDHAMPUR — SRINAGAR-BARAMULLA
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The nside of all hollow piers will have an access
from the top through a manhole of suitable

dimensions provided in the pier cap.

6.2 8 ICONSTRUCTION OF SUPERSTRUCTURE

PSC superstructure will not have more joints than

permitted by the designer. In case it becomes

essential to provide more joints than anticipated by
the designer , the case must be referred back to the
designer for recalculation of the total stresses.
[Jse of additives is permissible in consultation with

the Engineer incharge .

6.2.8.4 SAMPLING AND TESTING O
CUBES.

The samples shall be collected from the concrete

produced  for use in the structure as per the

sampling criteria laid down in 15456 ie four
samples for 50 m’ of concrete plus one additional
sample for every subsequent 50 m’ or part thereof
Each sample will comprise of six cubes ie three
cubes to be tested after 7 days and three after 28
days. The average strength of these three cubes

§ per sample shall be treated as the strength of the

UDHAMPUR - SRINAGAR-BARAMULLA

1€Y'




CONSTRUCTION AND ENGINEERING

sample provided the vamation in individual cube
strength from average value is not more than 15%,
The average cube strength should be more than the

charactenistic  strength of the concrete.

6285S8ITE LABORATORY

As various tests will be required to be conducted at
site, a properly equipped site laboratory will be

established with following minimum equipment.
1.  Sieve sets for doing sieve analysis for
coarse and fine aggregate with suitable

weighing apparatus.

2, Slump test apparatus

3. Compression testing machine for testing of
cubes.
4, Apparatus for checking moisture  contents

of fine aggregate.

5 Vicat apparatus for checking the setting time

of cement.

UDHAMPUR — SRINACGAR-BARAMULLA
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649 QUALITY CONTROL DURING
CONSTRUCTION

To effectively monmitor the construction and to
ensure a proper quality control, a system of check
request will be followed . As per this, contractor
will be required to submit a check request on the
specified proforma to inspector-in-charge of the
bridge before taking up any concreting. Various
stages before  which contractor wall submit such

check request are !

1. Lean Concrete 1n foundation,
2. RCC in foundation.
3. RCC in pier/fabutment.

4, RCC in pier cap
3, Concrete in superstructure,
3 0. Prestressing of girder.
1 7. Grouting of superstructure.
8. placement of bearings.
9, Fixing of expansion joints.

The Inspector-in-charge of the work will check

various parameters as filled in the check request

which will finally be approved by the officer-in-

4 charge at site.

HDHAMPUR - SRINAGAR-BARAMULLA
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The contractor will take up the concreting only afier
receiving back the copy of check request duly
approved.  Sample performa of check request are

given in - annexure VI/'VIL

UDHAMPUR — SRINAGAR-BARAMULLA
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6.3. MINOR BRIDGES

6.3.1  There are a total of 227 minor bridges in the entire
project. Waterway of these bridges has been decided
based on estimation of the flood discharge evaluated
as per RDSO report RBF. — 16 The height of the
bridges has been decided based on  the HFL
established after loeal inquiry and inspection of the
gite. As far as possible, direction of stream has not
been changed. Because of very steep slopes and water
falls oceurring within the alignment, the existing slope
of some of the nallahs had to be chanpged. However
attempt has been made to restrict the extent of cutting
by providing smtable steps at short intervals. Since
very high embankments are being encountered in
Udhampur — Qazigund section, the minor bridges in
this section are very long. Provision of pipe culverts
for these bridges would have posed a difficulty in
cleaning these bridges. Such situations in hilly areas,
which are prone to flash floods, have at times resulted
in breaches. To obviate such problems, all the minor

bridges in Udhampur — Qazigund section have been

planned as box culverts. In Qazigund — Baramulla
section, the height of the embankment at most of the

locations is less. In this section, a large number of

UDHAMPUR — SRINAGAR — BARAMULIA (g4
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kuchha drains have been encountered. These drains

6.3.2

play an important role [or irrigating the fields. As
such most of these kuchha drains have been continued
below the embankment through provision of pipe
culverts. All the pipe culverts will be provided with a
concrete cradle to increase the load carrying capacity
of the pipes. Construction of pipe culverts will be
done as per RDSOs approved drawing No B-1609.

The pipe used for culverts will be as per the 151 Code
458,

Construction of the box culverts will be done as per
the standard plans issued by Northern Railway, Head
quarter office. These bridges will be constructed with
43 grade cement.

Though the structural requirement of the concrete will
be fulfilled with a lower grade of concrete, M - 25
grade of concrete designed as per IS Code 10267 —
1982 is proposed to be used for the construction of
boxes because of durability consideration. Coarse
aggregate and fine aggregate will be used as per the
acceptance criteria laid down in 15-383 — 1970

List of minor bridges in the project is attached

as an Annexure VI/VII
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64 LAND

64,0 Land is proposed to be acquired for single line
only. There is no likelihood of providing double
line in near future, Though an attempt has been
made to avoid the side long ground, because of the

compulsion of topography it has not been possible to

avold such ground at all locations. At such

locations, toe distance of formation on either side

of bank differs too much. The following points
have been considered while proposing the

acquisition of land width.

LDHAMPUR — KATR

i} No land either for borrow pits for spoil bank
has been proposed to be acquired at such
locations, where the spoil earth from cutting
will be utilised for earth fillmg n the

adjoining bank

)  On side long ground having steep slop the
acquisition of land width required for spoil
earth from cutting, has been proposed on

lower side of the track and also in deep

UIDHAMPUR - SRINAGAR — BARAMULLA
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khads wherever they happen to be nearer and

parallel to the track,

AL such cuttings where it will not be possible
to acquire the land in the transverse direction
due to the existence of Nallah on one side and
high hillock/road aon other side, the
acquisition of land for spoil has been
proposed longitudinally  away from the
affected cuttings. For Qazigund — Baramulla
section. No land for spoil banks or borrow

pits proposed to be acquired,

Sufficient land at proper location has been
proposed to be acquired to permit diversion
of Nallah, roads, construction of catch water

drains, guide bunds and marginal bunds ete.

For the entire project 27,211 kanals of land is
required to be acquired.

No difficulty is anticipated in the acquisition
of land upto Qazigund in view of the fact that
the proposed  alignment mostly passes
through barren land.  The proceeding of land
acquisition have already been started and
maost the land between Udhampur — Katra has

UDHAMPUR - SRINAGAR -~ BARAMULILA
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been acquired and notification is under
process for other scctions. For Valley, land
for station yards of Srinagar, Pampore and
Kakapore has already been acquired and land
for Baramulla, Budgam and Qazigund yard
shall be acquired soon.

Every endeavor has been made to avoid
acquisition of houses, but it has not been
possible to eliminate it completely. Necessary
provision has been made for payment of
compensation for houses which fall within the

land width proposed for acquisition,

The rates adopted for framing the estimate of
land acquisition are based on the rates
supplied by State Revenue Authority. The
State Govt. has agreed to creale a special cell
for the purpose of land acquisition for this line
at the cost of the project. Cost ol their
establishment has been included in the

estimate.

UDHAMPUR - SRINAGAR — BARAMULLA
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6.5 TUNNELS

6.5.1 General| ¥, whenever the depth of cutting exceeds 20-25m,
a tunnel has been proposed on economje considerations,
Initially the position of portals had been fixed taking into
account the requirement of cover of three times the
diameter of the tunnel. T hie location of portals has |

| however been finally decided based on the geological

consideration and stability of the slope above the tunnel
portal.  Cut and cover hag been proposed at loeations
where requisite cover is nat available. There are a toa] af

81 tunnels totaling to a length of 80,555 kms. in the entire

project.  All these tunnels are  confined between

Udhampur and Qazigund. The total length of the

alignment in this reach being approx. 168 kms., 53.31%

of the alignment is negotiated through tunnels, Iy the first |

leg of the project namely from Udhampur o Katra 9,865

kms of tunneling spread in seven tunnels is involved.

Annexure VI/IX showing the location, length of each

tunnel and other salient features is attached alongwith the

report;

UDHA MPUR-SRINAGAR-B.A RAMULLA
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6.52 GENERAL GEOLOGY AND STRATIGRAPHY

The Udhampur — Katrg rail section lies within Outer or |
Sub-Himalaya which cssentially comprises of Jow linear
strike ridges. - The elevation in this ares rarely exceeds
1000 m. The drainage pattern is controlled by gently
dipping sedimentary formation, The Tawi river, which js
an important tributary of Chenab, drajns the area, In
general, the area shows manifestation of Siwalik group of
1 rocks. The geology of area has been studied from time to
time and the stratigraphic succession has been worked
out. Geologists have carried gut mapping of this Territory

belt.  The stratigraphy  of the area ge worked out in

different structural unjts by the geologists is as follows :

| Stractural position Ciroiph Age formation Lithalogy
1 ALLOCHTHON Dograkatichala Early Cambrign Slate, phyllite schiss,
ili o Archean, fquartite, limestone.,
|I —Panjal thrust-— - e
Hazars Formation Lower to Middle Shale, variegated phiytlitic
|
Evocene limestone, Erey formaniniforal,
--------- T ee——=Uncon for mity--
Lewan eds Fermain Quartzite, Bmestamne, sluzabe

alternaibons,

Fanjal Trap Permo-Carboniferous Bedded lavas green epidotic ash
b,

S
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Agglomeratic slate.

Panjal Trap

Baila formatian,

Camir formation

Upper Carboniferous, Blate, Quarteiie siltstone,

=il -

=ilo-

il

Upper Siwalik

Midldle Siwalik

Lower Siwalik

Fio-Plistocene

Fliocene

Mio-Pliocene

~Murree Thrusi-

samdstone alier,

Shale, slaty, lminated limesione

lenficular, noduliar,

Quartzite, limestone, slaty, shale,
aliernations,

Lavas, phyllite ash begs,

Conglomerates, sand rocks, clay

Micaceous sand stone clays,

sillstomes,

Grey, brown clays, sundstones,

Upper Murree

Lower Murres

Mincpne

Lower Miscene

Massive grey, sandst, Siltstome,
grey yellow elay.

Brown, red sa melstoime, silistone,

clay slternations,

Lpper Evcene
Suhathu Middle Eocene
Paleacen e
. - Lineon formity-—e——.—
| et
Vaishnodovi Late precmabrian

Groen  shales & formaniferal

limestome bands coal lnyers in the
Bt

Cherty  dobomitic limestone,
M rizie.

UDHAMPUR-SRINAGA R-BARAMULLA
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6.5.3 The tunnels i Udhampyr — Katra section fall in the Siwalik

6.5.3.1

Group and Pilestocene 14 Recent deposits, The Siwalils

can be further divigeqd into ﬁ:rl!ﬂwing sub-groups .-

Lower Siwalik ;- The lower Siwalik lopography s
characteriseq by wel] developed dip slopes, This suh.
Broup is made ip of sandstone and claystones, The
sandstones are light grey, thielk bedded, Jointed, fine tq
medium  grajned calcareous gnd MICACLOUS af fay
places, They are Comparatively softer than upper
Murree sandstone, Tha claystones are light red ang
grecnish  grey coloured, micaceous with calcareous
veins, The thickness of this formation jg dround 1830m
and it overlies the UPper Murree and pag a lransitiona]

relationship wig it

Middle Siwalik :- Tha middle Siwaljy country exhibijts
low relief with fairly extensive dip slope intervenpd by
£3ps mostly carved oyt of the differential erosion of
clays. The middje Siwalik sandstones are distinct|y
coarser than the sandstone jn the Preceeding lower
Siwalik sequence with pehbjeg of varying size and
composition, The unjt as a whole jg arenaceous and the
htterﬂgenity of the pebbles i the sandstone increases
towards the top. The sandstoney gre medium to coarse
grained  greenjsh BIEY to greyish white highly
LIDHAMPLIR SRINAGAR-BARA M LA
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micaceous.. The sandstone are arkosic and include
significant amount of feldspar. Calcareous aggregates in
the form of modules and concretions are often noticed
towards the base of the succession.

The elays are sofi mostly of pale red or orange coloured,
occasionally with reddish tinge. At many places,
laterally, they pinch ouw in infra  formational
conglomerates, In  some sections, the clays are
variegated with botches of blue and green colour. Where
the middle Siwalik is seen with its upper and lower
contacts, it can be divided into three members. The
lower most is the massive sandstone member which is
not very thick. This is followed up immediately by a
alteration where clay predominate. The sand — clay ratio
of this unit is nearly 1:4, These clay units are succeeded

by a thick sandstone unit where the clays are very minor,

The complete thickness of middle Siwalik is about
1T00m.  The middle Siwalik has & comfortable
relationship with a underlying lower Siwalik and

underlying upper Siwalik.

Upper Siwalik :- The upper Siwalik sequence consists
of massive sandrock with inter bedded thin
conglomerate bands  This is overlain by massive
conglomerates in the upper part. The lower unjt consists
of thick sandrock which is coarse grained, loose, friable

UDHAMPUR-SRINAGAR-BARAMULI A

il




CONSTRUCTION AND ENGINEERING

poorly cemented and occasionally micaceous. They are

of light Grey colour with a Grey and pale white tinge,
The upper unit consists of massive conglomerates with
liberally inter stratified sandrock which is separated by

thin bentonitic sandy clay,

The Pleistocene and Recent deposits are essentially
terrace deposits and slope wash material. Most of the
terrace deposits are overlain by a thin soil cover

, consisting of clayey silt, which is suitable for cultivation.

6.54 REGIONAL TECTONICS AND SEISMICITY:

Assessment of seismic hazard i.e. the expected magnitude,
locale and frequency of earthquakes are the fundamental
mputs for seismic design of civil structures. For this
purpose, a critical study of the records of previous
] earthquakes, the nature of peological faults and thrusts,

their activity and relation to the seismicity pattern and
| neotectonies activity is to be undertaken. The rail link

project lies within map of India prepared by LM.D,

6.5.4.2The seismicity of the area has been studied in detail in view
of many important hydroelectric projects coming up in the
North West Himalayas. The seismo-tectonic status of the
Himalayas has been intensely deliberated by a number of
authors. Similarly, the problems associated due to folding,

UDHAMPUR-SRINAGAR-BARAMULLA
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faulting and thrust movements have also been addressed by

number of organisations like GSI, ONGC, MEC, NHPC

e — ——

ete. However, recently, Professor Tapponnier, an expert on
tectonics and others in their report on Recent” Tectonics
and Seismic Risk region of DULHASTI PROJECTS”, Feb
1991 has made following pertinent observation on

seismotectonic status of this region :-

6.5.4.3The most violent and best known historically recorded
| earthquake to have affected the region in Kangra carth
quake on 4" April 1905. The magnitude of this carthquake
was between B and 8.4 on Richter scale. The meoseismal
area of about 300 Km long along the frontal area of the
Himalaya was characterised by two maxima extended of
intensity VIII or more at Kangra and Dehradun separated

by a 200 Km wide area where intensities were less than VI,

A 6.5.4.4The Kara koram faults is relatively far from the project
area but il is the fastest moving strike fault in the entire

western Himalayan region area having a rate 3.5 cm/year.

Observations in the fields as well as spot images suggest |
that it causes earthquakes ol great magnitude with rather 1
short period of retlurn which would there fore very critical

over a large area,

A 6.5.4.5Vertical displacements of 2-3mm can be expected along
the tso-Murari active normal fault, extensional fault system

UDHAMPUR-SRINAGAR-BARAMULLA
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of South Tibet which is also related o some of the SEIsmic

shocks in the region.

6.5.4.6Based on morphotectonic analysis of spol images it has
been possible to more accurately determine the traces,
nature and degree of activity of main steeply dipping active

faults in the region.

6.5.4.7The fault whose morphological trace is sharpest on the
SPOT images corresponds cartographally to the Main
Boundary Thrust (MBT) (located in the vicinity of Katra),
This fault places the basement in contact to the south with a
series of steep anticlines and synclines that folds the thick
Murees sandstones, The whole sandstone sequence is

detached from the basement.

6.5.4 8The images reveal that the recent movement of this fault is
in fact oblique with the right latral component which is
evidenced by the offset of several rivers of various sizes.
More specifically two major river tributaries of Chenab and
of the Ravi respectively or offset by about two Km. Some
smaller streams as well as the ridges separating their valleys

have also been offset by 100 to 200m.

6.5.4.9Tapponnier and other have further observed two frorntal
thrust ramps on spot images. In map view they do not
appear to extend as far as the MBT. They are located at the

UOHAMPUR-SRINAGAR-BARAMULLA
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Northern edge of two small, flat basing filled with
pliestocene sediments, which apparently formed as “piggy-
back™ basins on top of the folded, detached tertiary
sediments (Murees and for Siwaliks). The outermost ramp
on the images places a North-dipping monoclinal wedge of
murrees red sandstone on the Plioguaternary Siwaliks to the
North of Jammu. Like the MBT, and the Salt Ranges
Thrust ramps probably root into the decollement {hat
underline the frontal part of the Himalayas and causes the
great earthquake of this region (Kangra 1905 type). It is

possible that such earthquakes activate such structures,

6.5.4.108imilar views were cxpressed earlier by Indian workers

also. Motably, Raina et al 1978, has described the neo
tectonic activity in the vicinity of Riasi Thrust (MBF), It
has actually brought the late Palaezoic Riasi dolomites and
Oliocene to the early Miocene Murtee formations in
Juxtaposition with Miopliestocene Siwalik rocks. The latest
phase of rejuvenation of this thrust has taken place in the
Holocene time, which is indicated by the thrusting of older
formations over the Recent to sub-recent terrace material
and landslide debris indications of which have been

observed in the Aghar Nala section near Riasi.

6.5.4.1 Technical investigation:

6.3.3.1 In order to have reasonably fair idea about geology along

the tunnel alignment, latest methodology of conducting

seismic refraction survey was used. In addition geological
UDHAMPUR-SRINAGAR-BARAMULLA

[ &1




CONSTRUCTION AND ENGINEERING

mapping and confirmatory drilling was also conducted
along the tunnel alignment. Seismic refraction survey

technology was used for the first time in [ndian Railways.

6.5.5.2 Seismic refraction survey 15 a method of subsurface
exploration using seismic energy and recording the travel
times of P-waves (longitudinal or compressive waves) In
the subsurface media, at known points along the surface.
Since the method has been used for the first time, a brief
explanation of the principles and its methodology are

dizcussed below,

6.5.5.3 The underlying principle:
The refraction method consists of measuring the travel

time of compressional waves generated by an impulsive

energy source, Different types of waves are generated when

l a ‘shock’ — natural or artificial occurs on or within the
surface. These waves are broadly classified as P & & waves
with the former being compressional waves and the latter
being shear waves. The seismic refraction method relies on
P waves as these waves are not only the fastest but also the
strongest. Their velocity is related broadly to the medium

through which they pass in terms of the following equation

[E (1-v)/ p (1+v)(1-2v)] *
Modulus of elasticity.
UDHAMPUR-SRINAGAR-BARAMULLA
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= Density.

v = Poisson’'s ratio ( generally assumed as 14 )

of the medium,

Different type of geological media permit the P waves ata

velocity which has a definite co-relation with that media.

Thus, if the velocity of the P wave in a media is known, the
media through which the wave has passed can also he
identified.

6.5.54The energy source used for generating the shock wave is
usually a small explosive charge/falling of weight and the
energy is detected, amplified and recorded by special
equipment  designed for this purpose. The instant of the
explosion or ‘zero time’ is recorded by the seismograph,
The raw data, therefore, consists of travel times and

distances, and this time distance information is then

manipulated 10 convert it into the format of velocity

1 variations with depth,

—

0.5.5.5The earth crust comprises of various layers. The P waves

while travelling down through the various layers gel

refracted like a light wave. These shock waves after

travelling through different geological media finally emerge

out of the earth surface and are detected by the geo phones

installed at various predetermined locations. Thus the time

i elapsed between the zero time and the first arrival of the

| shock wave is repistered on each geo phone. Knowing
I UDHAMPUR-SRINAGAR-BARAMULIA
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these travel times and the emperical relations establishing
co-relation hetween the travel time and the type of medium,
it is possible to draw the geological maps of underground
strata,

Methodology adopted — The seismic refraction survey was

carried out using OY(D's 24 channel signal enhancement
seismograph with a profile length of 187.5m to 227.5m with
geophone spacing of 7.5m each and 3 to 3 shot points. For
seismic energy source a hammer of 10 Ibs with 10mm thick mild
steel plate has been used. The output of seismograph obtained
by converting the energy of the seismic wave into electrical
energy was amplified, stacked and recorded by photographic
means and displayed on the Cathode Ray Tube, In addition
manual gain control was used to prevent overloading by the
stronger signals and bring out the weaker signals. The seismic
wave recorded is a complex wave containing different
components each with varying amplitude, rate of attenuation and
phase relationship. The guality of the record for visual
interpretation was improved by the selection of filters. The filter
used for the purpose varied from 48 Hz. to 192 Hz. This filter
was necessary to obtain maximum current and voltage at certain
desirable frequencies and to reject or suppress the undesirable
frequencies. The exploratory seismic data generated by field
survey was then interpreted using automatic seismic refraction
programme analysis with the I-.e?p of the computer, Through the
successful application of this technique it has been possible to
assess the following:

UDHAMPUR-SRINAGAR-BARAMULLA
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a)  Thickness and nature of soil overburden,

by  Bed rock configuration.

c) Thickness and condition of weathered layers.
d) Compressional wave velocity for various layer,

&) Depth of ground water saturated zone.

There are various advantages of using this technology, which are

as follows:

6.5.7 Advantapes:-

6.5.7.1 Time saving investigation e.g. about 500m to 750m can be done
in a day whereas drilling bore hole is a very time consuming
process. It can thus help in rapid assessment for any geotechnical

problems related to tunnel, dam sites, land slides and foundations.

6.5.7.2Very cost efficient method vis-a-vis drilling bore holes. Cost of
this is approximately Rs.1.0 lacs/Km whereas in case of drilling it
is about Rs.2500/- per meter. Hence cost of one bore hole of

about 40m itself may be Rs.1.0 lac.

6.5.7 3Instrument is very handy and hence can be easily carried at all

types of sites,
6.5.7.45ince the information pathered with this method is in a

continuous stretch along the length, it is possible to obtain a

geological profile along the tunnel axis.

UDHAMPUR-SRINAGAR-BARAMULLA
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6.5.8 Limitations

6.5.8.1 Possible existence of hidden layer i.e. layers having insulficient
velocity contrast or thickness, can not be detected. In most
cases the hidden layer or the blind zone lies between the
surface and a high speed layer. Thus it can be a serious set
back to shallow surveys with refraction seismograph. This
problem has been tackled by using exploratory drills in
conjunction with seismic surveys.

6.5.8.2 Velocity reversals because of a low velocity layer between two
high velocity layers. The effect of a low velocity layers is to
make computed depths larger than actual depths. Fortunately
this problem seldom occurs in shallow survey.

6.5.8.3 Problem in interpretation arise if the shallow bed rock surface
is irregular and eroded and or weathered,

6.5.8.4 If the material is anisotropic i.e. difference in velocity of
horizontal and vertical direction or even in between different
horizontal directions, the results may be erronecus. Rocks
with finely bedded structure such as sand-stones and shales

generally exhibit some degree of anisotropy.

6.5.8.55urface slope should be less than 45 ® generally.

6.5.8.6Al1 the limitations of this method enumerated above can be
easily tackled by resorting to confirmatory drilling at
suitable locations. Accordingly, for assessing the strata for
the tunnels in this project, the method had been used along

with the confirmatory drilling.

UDHAMPUR-SRINAGAR-BARAMULLA
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6.5.8.7Along the confirmatory drilling Permeability Tests were
dalso got conducted in situ to assess the permeability value
as well as to have the idea about groutibility of the media.
In addition, following tests were also got conducted on the

rock samples.

s Bulk Density (Dry)
o Bulk Density (Saturated)

¢ Specific gravity (Grain density)
s Water content at saturation (%a)
+ Apparent porosity(%s)

e Ultra sonic wave velocity (Compressive & shear-in both

dry and saturated states) & Dynamic elastic constants.
» Point load strength index

' » Shake durability index.

‘ 6.5.9 Support classes |
l 6.5.9. 1Based on geo-technical investigation overall five classes of

support systems have been designed depending upon the
overall characteristic of the tunneling media. A separate
support system has also been designed for the cut and

cover portion. These support classes are as under:

6.5.9.2Good tunneling media
A CSIR rock mass rating average value of 70 has been

considered appropriate to represent rock condition in this

UDHAMPUR-SRINAGAR-BARAMULLA

ifz




CONSTRUCTION AND ENGINEERING

SUpport category. Overa)| RMR range for this class was
taken to he in the range of 61 1o 80,

The support system for this category is applicable for the
rock with initial stress varying from |.§9 Mpa to .79 Mpa
depending upon the rock cover, The modulus of e]asiicity
of rock was assumed as 40 Gpa. The valyes for cohesion

intercept and angle of internaj friction have been taken as

0.25 Mpa and 429 respectively in this category for analysis,

50 mm thick shotcrete, with 7 MNos. 3Im long rock bolts per
section of tunnel, jp crown, at 1.5m longitudina] spacing,
has been nominated 43 support in this type of rock. Spot
bolts may also be required in walls depending upon the

discontinuities and their orientatipn

6.5.93 Fair tunneling medija

6.5.94 Average RMR value of 50 has heen taken for these rock

conditions. Overal| RMR range for this class was taken tg
be 41 to 60,

The support system for this category ig applicable for the
rock with initial stress varying from 0,75 Mpa to 7.5 Mpa
depending upon the rock cover, Young’'s modulus has been
taken as 10 Gpa in convergence confinementi analysis, The
"C" and *Phi" values were taken as 0.15 Mpa and 3¢°

respectively for this kind of rock conditions.

UDHAMPUR-SRINA¢ AR-BARAMULL 4
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Eleven Nos. 3 meter Jong rock bolts per section of tunnel
with a longitudinal spacing of 1.5m along with a 100mm
thick shotcrete with wire mesh was the nominated support
for this class of rock after comparing the results of analysis

and the precedent practice.

6.5.0.4 Poor tunneling media:
An RMR value of 30 was taken as a representative value
for this type of tunneling media for rock support interaction
analysis, Overall RMR rang2 for this class was taken to be
21 to 40. The ﬁih‘al stress was varied between 0.3 Mpa and
2.2 Mpa. The values ‘'C’, ‘Phi” and ‘E* were taken as (.
Mpa, 32 degree and 3.2 (Gpa respectively.

Sieel ribs, ISHB 150 (30.6 kg/m), @ 750mm with lagging
nd 100mm shoterete with wire mesh have been provided
i crown. The shoterete with wire mesh has also been
suggested in walls with stee] ribs. However, the size of the
stec] tibs in walls had to be increased to ISHB 200 (40
kg/m) with reduced spacing of 375mm /¢, due to the
height of the vertical posts being ahout 5m, to resist the side
pressures.
6.5.9.5 Very poor tunneling media
An RMR value of 12 was taken for “Very poor” rock
conditions. Overall RMR range for this class was taken to
be less than 21. The initial stress was varied between 0.5
Mpa and 6.5 Mpa with "E, «C? and ‘Phi” as 1.1 Gpa, 0.03
UDHAMPUR-SRINAGAR-BARAM ULLA
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Mpa and 30 degree respectively. Steel rib section ISHB
130 (30.6 kg/m) @ 750mm cle in crown and [SHE 200 @
375mm ¢/c in sides with lagging over a 100mm thick
shotcrete with wire mesh were provided as support

MEASUres.

The ultimate support indicated for “poor” and “very poor”
conditions is similar. However, the methodelogy for
supporting differs. As it would be very difficult to excavate
full height of walls in one go in “very poor” ground
conditions, provision of a temporary invert strut at the time

of half benching has been shown.

6.5.9.6 Overburden tunneling media:

The supporting measures for “overburden” reach are same

as in “very poor” rock type but with reduced spacing of

steel ribs i.e. [ISHB 150 @ 500 mm ¢/c in crown and ISHB
200 @ 250mm o/c in side walls.

As the rock condition in the “very poor” and “overburden™
category are likely to be very difficult, pre-support may be
necessary to keep the opening stable till all the support
elements are installed. Provision of forepoling, pre-
grouting and consolidation grouting has been included in
BOO).

As full pressure relief can not be assumed through pressure
relief holes, 350mm RCC lining has been suggested in the

UDHAMPUR-SRINAGAR-BARAMULILA
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tunnel in “very poor” and “overburden” reaches to take care
of water and part of ground loads.
Concrete lining (M20) thickness of 300mm has been
provided for protection from weathering, long term stability
and also to encase the ribs,

6.5.9.7 Cut and Cover tunneling media:
The cut and cover portion of the tunnels was designed using
STAAD-III software. 500mm thick RCC box was designed
for a 12m high backfill load and 6 m of water pressure
loading. The foundation media was modelled as springs.
The maximum axial force and moments were calculated for
a load combination of self-weight, backfill and water load.
Reinforcement was designed by limit state method,
The specifications and drawings for various classes of

support are annexed as Annexure.

6.5.10CROSS SECTION OF THE TUNNEL:
The cross section of the tunnel has been decided so as 1o
accommodate side drains of sufficient width to carry the
possible seepage water likely to be encountered in the
tunnels. The tunnel cross section has been designed to cater
for electrification with 25 KV . Even properly constructed
tunncls encounter the problems of the seepage water which
at times trickles on the track resulting in the formation
underneath losing its bearing capacity. This results in
perennial maintenance problems of the permanent way in
the wnnels. To avoid these problems the cross section has

UDHAMPUR-SRINAGAR-BARAMUILLA
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been designed with concrete flooring having & top cross

slope of 1 in 40 for proper drainage.

6.5.10.1 VENTILATION FOR LONG TUNNELS:

6.5.11.1 Normally no artificial ventilation is required in tunnels of
relatively short length as natural airflow is able 1o keep air
quality and thermal effects within desirable limits. Even for
somewhat longer tunnels, the piston effect caused due Lo
movement of train inside the tunnel, causes considerable
irain induced airflow through the tunnel, which is able to
keep the air quality and thermal effects within the limits for

the operation of the trains in the tunnel. However in longer

tunnels, natural air flow velocity decreases as one traverses
nside the tunnel and hence contaminants inside the tunnel

are not removed effectively.

6.5.11.2 The need for artificial ventilation system inside the
tunnel arises mainly on account of operation of diesel
locomotives. The line from Udhampur to Baramulla will
have all trains hauled by diesel locomotives. The diesel
power locomotive engines (compression ignited) release
exhaust fumes containing hazardous contaminant gases of
combustion (such as Oxides of Nitrogen ie. NO, No2,
Oxides of Carbon i.e. Co, Co2 and hydrocarbons ie.

acrolein and aldehydes ete.) and smoke at high temperature

and in addition radiate heat from the radiating regions of the

UDHAMPUR-SRINAGAR-BARAMULLA
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engine. These contribute to creating of undesirable thermal
environment and air guality in the tunnel that may interfere
with the efficient functioning of the locomatives, at times
leading to stalling. In various operating conditions, normal
and abnormal e.g. stalling of locomotives inside a tunnel,
the concentration of these contaminant emissions is

therefore to be maintained within the safe limits.

0.5.11.3 REQUIREMENTS OF A VENTILATION SYSTEM

6.5.11.4 The adequacy of ventilation whether induced by piston
action or by forced ventilation in relatively long tunnels is

Lo be assessed on its effectiveness,

6.5.11.5 to provide sufficient airflow relative to moving

train to prevent its locomotive(s) from overheating and

6.5.11.6 to remove the residual smoke and diesel pollutants
emitled by a train so that the succeeding train is exposed to

a relatively clean environment.

6.5.11.7For better piston effect the tunnel cross sectional area
should be as small as possible. The ratio of the train frontal
area 1o tunnel cross section area adopted in Udhampur -

Srinagar - Baramulla Rail project is upte 0.3 to 0.6. In

normal running conditions the train traverses a tunnel at a
relatively high speed. In such a situation, the train induced :

UDHAMPUR-SRINAGAR-BARAMULL A
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(Piston effect) airflow through tunnel is suflicient and
contributes substantially towards maintaining thermal
environment within the permissible limits. However, in
long tunnels natural airflow/induced airflow due to piston
effect is not sufficient to maintain the contaminant
emissions and ambient temperature within the tunnel below

prescribed limits which are tabulated below:

Contaminant Threshold limit Permissible Short term

value (in ppm)  variation limit exposure

(in ppm) limit (in ppm)
CO 50.0 75.0 400.0
NO 25.0 37.5 35.0
MNO2 5.0 5.0 3.0
CO2 5000 (TWA) - 12000
(TWA)

Threshold limit values are as adopted by the Amencan
Conference of Governmental and industrial hygienists as

contaminant limits for working environments.

Permissible variation limits are the limits upto which

variation can be tolerated if they are compensated by

UDHAMPUR-SRINAGAR-BARAMULLA
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equivalent wvariation levels below the threshold limit

during the working day.

- Short-term exposure limits are limits upto which exposure

can be tolerated for a shori-term duration of about 15

Minutes.
6.5.11.8 Temperature limits
+ 6.5.11.8 For WDM?2 loco

Threshold temperatures ; Jacket temperature : BE degree C
I Ambient temperature : 55 degree C
| Ambient temperature for passenger comfort ;50 degree C

Exhaust pas temperature : 600 degree C

6.5.11.8 Design of Artificial ventilation system:

6.5.11.9The artificial ventilation system is basically provided to
supplement the natural airflow and the induced airflow. It
has been found that tunnel with rough side walls wall
develop less piston effect and correspondingly the
airflow  augment for effective wventilation will also
increase. In addition, power of the fan required to induce
the airflow augment will also increase to overcome high

= friction of tunnel rough walls.

UDHAMPUR-SRINAGAR-BARAMULLA
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6.5.11.10 Based on the experience of various International

Railways, the following coefficient of friction may be

adopted for various types of tunnel wall surfaces,

1) Unlined tunnel 0.065

b) Fully concrete lined tunnels 0.022

6.5.11.11 The various parameters, which will effect the flow of

air inside the tunnel are:

1) Tunnel length,

i) Train length

i) Train speed

iv)  Train friction factor

v) Tunnel wall friction factor

vi)  Ambient temperature outside the tunnel

vii)  Tunnel wall tlemperature

viii)  Fuel consumption, which will depend upon ruling
gradient and speed

ix)  Blockage ratio

X) Pressure drag coefficient

Xi)  Adverse train movement effect

Based on the wvarious parameters  listed above
mathematical model for accessing  the [levels of
environment hazards ie. ajr quality deterioration and

UDHAMPUR-SRINAGA R-BARAMULI A
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thermal pollution resulting from the pgases and heat

emissions from the locomotive, along the tunnel length

was developed. It was found that if a tunnel is interrupted

by a shaft open to the atmosphere or is cross ventilated by

a parallel tunnel, the air flow in tunnel is considerably

changed. 'Where the shafts divided the tunnel into

sections, the pattern of air flow ahead of shaft is same as

that of entering a new tunnel,

L

6.3.1 1.12The output of model gave the following information:

The cumulative distance moved by pollution front
from entrance.

The residual velocity of air inside tunnel minute by
minute.

Flow rate required for blower fan, if ventilation is
necessary.

Fan pressure in mm water gauge.

Temperature of air inside tunnel after passape of
train.

Wall temperature inside tunnel after passage of
train,

Average temperature and pollution concentration

after passage of train.

The temperature, pollution content and position of

pollutant gas front created by one train is treated as initial

UDHAMPUR-SRINAGAR-BARAMULLA
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amhient conditions before the passage of next rain and

model thus shows super imposed effect of successive

trains for the given traffic patterns.

6.511.12  Based on model and experience gained in
KORPAT - RAIGADA section of South Eastern Railway
and KONKAN Railway, it has been found that in general
for lined tunnels longer than 2 Km, forced ventilation is
required if gradientis 1 in 100 { C ). If any shaft or adit is

| 4 provided in between, then the effective length for

ventilation proposed gets reduced as if each section

' between the shafis or each section on either side of the
shaft iz a separate tunnel,

6.5.11.13 METHOD OF ARTIFICIAL VENTILATION

Proper flushing of pollutants by ventilation is ensured by
providing fans and monitoring equipment. Monitoring of
the environmental conditions in tunnels ensures that safe
conditions prevail. Proper functioning of moniloring
system 1s essential to avoid under or over ventilation, For
proper monitoring, the wonel will have sensors for CO,

MNox visibility, temperature and fire detection. The

sensors will have electrical out put for ease of processing.
The visibility shall be tested by photoelectric devices in
which light is passed through a 30 em long tube and
absorption of the light by particles in the contaminated air

gives the measure of visibility.

UDHAMPUR-SRINAGAR-BARAMULLA
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651114  LOCATION OF THE SENSOR

The location of the sensor will be such that the distance
between them can be covered by flushing air in 5 minutes.
This value has been arrived at taking into account the
response time of the instrument and the interval of about
15 minutes available for flushing the tunnel by forced
ventilation. In ventilated tunnels, where shafts are also
provided one sensor in each of the tunnel segments of the
tunnel is considered necessary. In general, sensor will be
placed at about every 500 mtr. intervals. These sensors
will run on the power from the service station but will

also have battery back up.

6.5.11.150PERATION OF TRAFFIC THROUGH TUNNEL

The following precautions will have to be taken for proper
operation of traffic through tunne! in general and through
longer tunnels in particular:

o Fan operation should be carried out only when there is
no train inside the tunnel as train movements will
induce pressures on fan blades for which they will not
be designed. The signals, which admit trains into
sections with ventilated tunnels, will be interlocked
with fan operation systems for this purpose. The
ventilation system will be carried out after passage of
up grade train only. It should be operated after every
34" train if the last train before operation is an up
grade train,

UDHAMPUR-SRINAGAR-BARAMULLA
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The higher the train speed through a tunnel, ligher the
piston effect and hence, better the clearance of
pollutants and heat. Signaling system have been so
devised that stop signals are located sufficiently away
from either of tunnel portals, to make it possible for a
train to come to a stop, completely clear of the tunnel.
For some time after the passage of (rain, smoke
senerated by locomotives may blur the view of signals,
especially if the train has passed at slow speed.
Repeater signals shall be provided at suitable distance
to enable the driver to get an idea of the signal aspect
ahead.

Twao level lighting is to be provided in tunnels, so that
in case of stalling of trains in tunnel, illumination level
in tunnel can be increased immediately to restore
confidence among the passengers and crew.

The electronic warning system is required to be
designed to give indication of infringement of
permissible levels of MNox, CO, ambient temperature
and smoke and also of occurrence of fire
Predetermined plan of action to meet such situations
by ventilation system operators, train crew and staff at
stations on either side and when necessary by
passengers will have to be formulated to avoid delay

and confusion after an unusual occurrence.
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e Staff with working duties inside the tunnel should have
eagy access at convenient locations o properly
maintained gas masks in case of emergency. IThe
reagent used in these gas masks will be replaced from
time to time.

e [n tunnels provided with ventilation system, an
efficient system of telephonic communication will be
established connecling train crew, SM on either gide of
the tunnel, ventilation system operators and section

and Deputy Controllers 1o enable them (o

communicate quickly with cach other during the
unusual occurrence, gmergencics ete. as timely action
can effectively restrict damage to property of hardships

to passengers.
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PERMANENT WAY

6.6 RAILS AND SLEEPERS
6.6.1 Itis proposed to adopt a track standard using 52
Kg. 90 UTS new rails with PSC sleeper M T

density for the main line. The running loops will
have a wrack standard of 52 Kg. Rail with M + 4
slecpers density. As stipulated in Railway Board's
i7 letter No. Track/21/95/0800/7 dated 6/2/95, head

hardened rails will be required to be used on main

line for all sections where the gradient 15 steeper
than 1 in 150 and/or the curves are sharper than 2

degrees.

6.6.2 The points and crossings to be negotated by
passenger train will be of 1 m 12 on PSC

sleepers layout and the remaining  points and

| ¢crossings will be of L in 8 —1/2 on PSC
sleepers layout, 52 Kg. Rails will be used for

points and crossings. (

6.6.3 As per the provisions of the P.Way manual , i
is possible to provide LWR/CWR with the
aforesaid track structurc at a gradient of 1 1n

100 { C ). Since the ruling gradient of the line

UDHAMPUR-SRINAGAR-BARAMULLA

2




CONSTRUCTION AND ENGINEERING

is 1in 100 ( C ), it will be possible to provide
LWR/CWR on most of the length of the track
including the curves since none of the curves
in the project i sharper than 500 m radius.
However locations with reverse curves will be
isolated and may be laid on SWR unless the
radii of the curves involved in these reverse
curves are laid with a radii of 1500 m or
flatter. Similarly the LWR will also be

discontinued on steel girder bridges having an
overall length of more than 20m and having

no hallast.

6.6.4 LINKING OF P.WAY

Pway will be linked by transportation of  PSC
sleepers through the road transport. Linking of rails
may be done by using the service rails for suitable
length. This stretch may be used for transportation
of 20 rail panels on the BFRs which can then be lud
in the wrack and the service rails can be released.
These service rails can be transported ahead and the
cycle repeated to get a track with 20 rail panels,
Qubsequently these 20 rail panels may be welded

through in situ Alumino thermic welding by SKV

process.
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6,65 BALLAST

machine crushed ballast with 30 em cushion

may be provided for the main lines and a |

cushion of 20 cm may be provided for the |

loops.  This will result in a requirement of

2,158 cum/m for the straight LWR. wrack and |

7,243 cum/m run for curved track. The |

profile of the ballast will be as per the

4 provision of the P.Way mannual.

6.6.52 Ballast will be procured as per lattest
RDSO’s specifications circulated vide Bd's
letter No.RS/F/7/4 dated 14/6/9%,

6.6.5.3The alignment from Udhampur - Qazigund 1s

criss crossed with imnumerable nallahs. Most

of these nallahs contain hard and durable stone

4 boulders. These boulders can therefore be
used for supply of ballast. However before |

zeroing on a source, the Los Angeles abrasion

test and apgregate impact test may be carried

out to ensure that the guality of stone lies

within the stipulated norms circulated by

RDSO. Stone crushers can be installed ai

suitable locations for the purpose.
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f.6.5.4For the Valley no difficulty for procurement
of ballast is anticipated and it should be

possible to procure the ballast from the stone

crusher already installed in the area.
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670 STATIONS AND BUILDINGS

6.7.1 There are 2?8 stations on the proposed on

Udhampur — Baramulla line, the most important
being Katra , Qazigund, Anantnag and Srinagar.
Baramulla is a terminal station.  The traffic
facilities proposed at various stations are based
on the assessment made by CTSO/Const./
37 Survey as per annexure VIX. At Snnagar

station, the facility of six looplines have been

provided and at Qazigund the facility of four
loop lines have been provided. At Kafra,
Banihal, Anantnag and Awantipora facility of
three loop lines have been provided. On all other
stations, two loop lines have been provided.
The minimum length of loop lines at all stations
has been kept as 716 M and the minimum
length of passenger platform is sufficient to
accommodate 18 coaches, Accommaodation of

the station building has been decided depending

upon the volume of traffic likely to be deall with
at a particular station. For this purpose, the
standard type plan namely Type A, B, C & [
issucd by Headquarters Office, Baroda House,
New Delhi will be used. However for important

stations like Srinagar and Katra which will be

DHAMPUR-SRINAGAR-BARAMULLA
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handling a large amount of tourist traffic, special
plans  have been developed.  The facility of
high level passenger platform shall be provided
al stations Katra, Banihal, Qazigund, Anantnag,
Srinagar, Pattan, Sopore and at Baramulla. At
all other stations, rail level platforms have been
provided. The provision for poods siding, goods
platform has been kept at station, Katra, Banihal,
Qazigund, Anantnag, Srinagar, Pattan, Sopore
and at Baramulla as per the requirement
reflected by the traffic survey. ART siding has
been provided at Qarzigund since Qazipund 15
the commencement of the ghat section.
Keeping i view the heavy tourist potential of
Katra and Srnagar, tounst sidings have been
provided at both these stahons. The detailed
faciliies at each stabon are attached as a

separate Annexure.

6.7.2 RESIDENTIAL BUILDINGS
6.7.2 1Detailed hst showing the quarters required to

be constructed at each station 1s shown as
annexure VI/X1. The different type of quarters
are proposed to be constructed in brick masonry
with RCC roof slab accordingly 1o standard
drawings having plinth area as fixed by Raillway

Board.
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6.7.23 Provision of quarters for essential staff has

been made at all the stations on cent percent
basis, while keeping in view that the provision
of total quarters does nol exceed 60% of the

total requirement of quarters in whole scheme.
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SIGNALING AND TELECOMM UNICATION)

SIGNALLING

The project has -I:I-:-:.-n:n planned with standard-11] interlocking
working with centralized traffic control. The system centralized
control has been adopted keeping in view the type of terrain
from where the alignment passes particularly in the large stretch
of 145 kms, between Katra to Qazigund. Care has been taken
to ensure a back-up for the operation in case of failure of the

communication cable.

Keeping in view the modern developments, the entire signaling
has been planned with solid state interlocking. The choice of
this technology has primarily been made since this system is
much safer than the conventional system of interlocking, Solid
state interlocking will not only be easy to maintain but will also
result in saving of considerable manpower for maintenance.
The normal schedules for indoor maintenance of conventional
system will not be required for solid state interlocking. This
system will also perinit easy expansion for all future yard
remodellings. The failure rate of this system is also very low
since it does not have any moving parts.  Also as opposed to
the conventional system no manpower will be required on the

stations on day-to-day basis for indoor maintenance.
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The solid state interlocking will also help in
standardisation of the design of the signaling system for yards
having similar facilities. Thus the design of a three line
station once finalisad will be reproduced at all other stations
requirng similar faciiity. The system therefore is not only
more cost effective but will also result in saving of the design

time and ultimately the project execution time.

The signaling system also provides for antomatic train
stop system wherein the trains will automatically stop in case
the driver violates the stop aspect of the signal. The system
also provides for a facility to monitor and control the speed of
the driver at specified locations such as loops and other

locations where tempdrary or permanent speed restrictions are
in forced.

In the centralised control system all the stations will be
controlled from a centralised location. This will facilitate not
only day-to-day operation of the train in a more efficient
fashion than the conventional manual system but will also
permit  better scheduling of traing resulting n an overall
increase In the line capacity. Since the  Centralised
monitoring equipment is an integral part of the system, there is
a facility for data logging which comes handy for prempting
failures and for designing scientific schedules of each element

of the system. The entire system therefore works smoothly
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practically without any failure. The system provides for
automatic sensing of block occupation. Cases of the full train
not arriving at the station will be detzcted automatically thus
eliminating the human stervention which in the past has been

cause of many serious accidents.

Provision has been made for pre warning the approach
of the train at all the level crossing gates by providing an
audible and visual alarm actuated by occupancy of the train, a

irack 1 km in advance of the level crossing gates.

Use of LED lamps has been made in place of

conventional G type bulbs in signals to ensure that the lamp

never goes out Le. the signal in no case indicates a blank status.

The use of LED  lamps also reduces the amount of

maintenance required.
' 4 e T
TELECOM. PORTION
It is presumed that the section will be the single linc and
will remain non-electrified and no provision for electrification
has been catered presently. However, since all the work has
been planned either on satellite communication or on
underground cable, the telecommunication network will not get
} affected by electrification of the route.
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IMPORTANT FACILITIES CATERED FOR THE
SECTION

One control centre controls the movement of all the
trains in the section on control communications. All the
instructions for despatch and arrival of the train are
passed on to and fro from the control central to the way

side stations.

Availability of communication from level crossing
gates to the nearest station and ensure sale movement of
trains and road traffic and also the gate man can inform
failures like hot axle box, parting of trains, fire etc. to the

nearest station.

Exchanges have been planned at major stations
keeping in view the communication facility required with

major cities all over country.

Provision of Mobile communication ensures direct
communication between driver and guard and their
communication from the nearest station. This will
facilitate the crew of one train to establish communication
with other trains also. This helps in better operation and
movement of trains in the section. To help in trouble

shooting for minor problems resulting in immaobilisation
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of the trains, the system provides for a communication
between driver and the maintenance staff Thus the
presence of the maintenance staff may not be required for
attending to the minor problems. This will greatly
facilitate the operation resulting in overall enhancement of

the line capacity.

Communication system will work on optical fibre
system which is a proven system for better efficiency.
Since the communication in the system is wital for
maintaining the train operation, no interruption for the
communication can be tolerated. As such to ensure an
uninterrupted service at all points of time, communication
system has also been planned through satellites as a back
up measure. Satellite communication system has been
planned at all the stations by having 26 dedicated
terminals and 1 hub of the Railways., Channels/band/
width will be taken on hire on demand assigned basis

presently planned to be taken from NIC for the back up
support lo disaster prevention measures like landslide,
terrorists activity etc, The dedicated terminals will act as
back up for control lines, mobile communication and for

CTC. In case of failure of communication on cable, the

communication will be established via satellite. Thus, all
the stations can establish communication with any

= terminal anywhere in the world.
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Wayside emergency phones are extensively used
for emergency purposes and for maintenance works in the
section. They have therefore provided at each km and are

connected to emergency control in the control office.

All major wvards having shunting facility are
planned with yard communication wherein -the maintainer
in the yard can be paged and called to attend to any

emergency situation.

Train display system provides an essential
passenger amenity, This indicates the arrival and
departure time and platform on real time basis, TVRS and

face to face enquiry facility has also been provided.

Passenger reservation system for providing ON
LINE RESERVATION facilities at Jammu, Katra and

Udhampur from tourists point of view has been catered.

The announcement regarding arrival and departure
of trains, any messages from the public and general
announcement for security and safety of the passenger
has been catered for all the major stations. The public
address system at the clock/time display are synchronized

by PC based master system,
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SIGNALING AND TELECOMMUNICATION

The facilities provided for communication are

summed up below:-

Control communication

Communication at all wayside stations on optical fibre
cable.

Communication at all level crossing gates on quad cable,
Exchanges at major terminals

Interconnectivity between exchanges

One divisional office to monitor the entire section of 280
kms having exchanges, intercoms, fax, LAN  hotline,
truck exchange, music system, fire fighting system,
control office and video conferencing facility.
Emergency communication for drivers and maintainers in
the section

Mobile communication by providing leaky co-axle cable
in the entire section or by having leaky co-axle cable in
tunnels and radio base station where line of sight is
available.

Provision of v sat hub linking the divisional office with
the headquarter and have a control communication from
one end to the extreme distant end of the section.
Provision of cetv at major stations for surveillance .
Provision of public address system, provision of clock on

platforms.
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11, Provision of computerised reservation system at three

major stations — Jammu, Katra and Srinagar.

13,  ¥Yard communication at all stations and pagingz and talk

back system al five major stations where shunting is

permuitted.

' 14, Train display board, face to face enguiry and IBRS
facility at five major stations.
L 15.  Control communication
16.  Communication al all wayside stations on optical fibre
cable.
7. Communication at all level crossing gates on quad cable,

18.  Exchanges at major terminals

19,  Interconnectivity between exchanges

UDHAMPUR-SRINAGAR-BARAMULLA
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8.1
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(xii)

ELECTRICAL

CHAPTER VIII

ELECTRICAL
ENERAL

Out of 28 stations in the project, & railway stations
namely Udhampur, Katra, Salal Road, Sangaldan,
Banithal, Qazigund, Srinagar & Baramulla would be
major stations from electrical point of view. The
electrical works which are required to be carried out
on this project are listed below -

Electrification of station buildings and station
platforms,

Electrification of railway yards for general lighting,
Electrification of service buildings  such  as

PWITOWITXR/RPFEFQ office and health unit etc,

r

Installation of pumping units.

Electrification of level crossings,

Provision of batiery charging/precooling facilities on
PFs/washmg lines.

Electrification of railway staff quarters and LT

distribution network and provision of street lights.

(viti)  Ventilation and electrification of tunnels.
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8.2

B.2.1

822

FLECTRICAL

Generating mterface facilities for availing power
supply from Electricity Board.

Prowvision of sub-stations,

Modification of electrical overhead crossings.

ELECTRIFICATION OF STATION
BUILIYMINGS/S PLATFOR

For the design of electrical installations, the station
buildings/platforms will be provided with an intensity
of illumination as per Rly., Bd's letier No.
86/Elec.1/138/1, dated 2.12.88 and 19396,  The
station buildings/platforms have been provided with

the following facilities as per the laid down norms.

All the covered premises wviz. SM/ASM rooms,
booking offices, rest rooms, waiting halls, S&T
cabins, electrical switch rooms ete. will be wired in
concealed conduit wiring with single core PVC
multi- strand aluminium cable. Provision of other
fittings/accessories  such as flush type switches,
sockets, ceiling roses. distnibution boards, sub-main
boards and FSUs/MCBs will be as per relevant 1S5,

Electrnical feed to main distnibution board will be

Pt
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taken through L. T/XLPE cables of proper sizes.
Small stations will have a switch board in SM/ASM
toom where electrical connection from  state
cleetricity board will be received and energy meters
will be installed. This switch board will have
controlling switches for lights and fans circuits of
difterent areas.

823 For non power points flush type sockets and
switches of SA/1SA  are to be provided, but for aw

conditioners and water coolers industrial plugs and
sockets with 32A MCBs/SPN are to be provided.
The elect. control of S&T cabin would be through a
| separate cable connection from main switch board.

| 2.4 The platform shed will have surface conduit wiring
with s/core PVC aluminium cable of proper size for
lights and fans circuits with single control sub-main
distribution board having MCBs of proper capacity.

The connection of this wiring with main LT switch

hoard will be through proper size of L.T. cables.
Uncovered area platforms will have 7 M long
| swaged pole having a span of 30 Mts, The light
fittings will be wired with proper size of aluminium
conductor PWC single core cable.  The inter-
connection of poles will be through 2/4 core 16
sq.mm LT/XLPE cable.

214
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ELECTRICAL

ELECTRIFICATION OF RAILWAY YARDS
FOR GENERAL LIGHTING :

The major stations namely  Udhampur, katra,
Banihal, Qazigund, Srinagar, Pattan, Sopore and
Baramulla will have yards for stabling goods trams
sidings/washing lines ete. The yards will be
illuminated through flood light towers to be erected
at desired locations with HPSV flood light fittings to
achieve required level of illumination.

10 Mts. high towers provided with 4 Nos. 2x400
Watts HPSV flood light fittings will be erected.  The
height of tower may however be reduced as per site
conditions and towers can be provided with 4 Nos.
%250 Watt HPSY flood light fittings on each tower,
The wirng is to be done with $/Core PVC alummium
in Gl pipe with proper connections. Each tower will
have sub-main panel with MCB of adequate capacity
for controlling fittings of tower. Electrical feed 1o
tower will be done with L.T. XLPE cable and be
connected through feeder pillar/L.T. Panel installed
for controlling of Flood light towers.
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5.4

g.4.1

5.4.2

8.4.3

ELECTRICAL

ELECTRIFICATION __ OF SERVICE
BUILDINGS :

All major stations will have PWI/TOW/EFLY/
RPF/TXR offices and hospital/health umt/pump
houscs/'sub-stations etc. These buildings will have
concealed conduit wiring with PVC sfgore mult-
strand aluminium cable of adequate size and other
accessories such as flush type switches/sockets/
ceiling roses etc. to be provided as per practices of
relevant 185,  The main/sub-main boards will be
connected  through L.T. XLPE cables of adequate
size matching with load.

The building will have x40 Watt. [2x40 watt. box
type/ mirror optic tube light fittings to have desired
illumination level, An illumination level of 500 hux 15
recommended at these places. Ceiling fans of
1200/ 1400 mm sweep will be provided m offices.
Fach office building will have 150W HPSV fittmg on
front wall for lighting/general lighting. The power
main for building will be connected through L.T.
YLIE cable with O/H network or through cable with
feeder pillar.The hospitalhealth units should have
separate electrical wiring for general and emergency

load and have separate L.T. main for emergency
221
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8.5
3.5.1

8.5.2

B.5.3

8.6

ELECTRICAL

connected through LT, XLPE to emergency feeder
pillar/panel.
INSTALLATION OF PU

F

NG UNITS :
All the major stations will have tube-well and
pumping unit to cater the need of siaff as well as
passengers. The pumping units will be provided at
stattons  having more than 50 gquarters/service
buildings and other passenger amenities like retiring
room, rest rooms, big passenger halls etc. namely at
Udhampur, Katra, Salal Road, Sangaldan, Qazigund,
Srinagar and Baramulla

Concealed conduit wiring will be provided in pump
houses with adequate light and fan arrangement,
Dnving motor of pump will have starter units  with
all protection and indicating arrangements as per
relevant 1SS,

At location of underground tank HS pump of suitable
capacity will be provided to raise water to overhead
tank. Operation of pump is to be automatic through
timer and water level gauge indicator,
ELECTRIFICATION OF LEVEL CROSSING :

8.6.1 Each level crossing will have a type-l guarter a

goomty and two level crossing gates. The goomty
and quarter will be wired with concealed condunit

wiring. MNo. of elect. points to be provided in quarter

222
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as per scale prescribed vide Rly. Bd. Letter No. 52-
Elect/Plg/0/111 dated 15.6.89. The goomty will have

one ceiling fan of 1200 mm and one 1x40 watt. Box
type fluorescent tube light fitting.

862 10 Mt Long swaged pole will be erccted on each
side of gate and 250 Watts. HPSV light fithing will be
provided for road lighting connected by an

-|H' underground LT XLPE cable through underground

Gl pipe. Separate electrical connection of 3 KW

load will be availed from state electricity board for

each level crossing.

8.7 PROVISION OF BATTERY CHARGING/PRE-
COOLING FACILITIES FOR A.C. COACHES
ON PLATFORM AND WASHING LINES

8.7.1 All the major stations will have Battery charging and
pre-cooling facilities for coaching stock at washing
lines/stabling lines and platdforms. For batiery
charging on platfforms adequatc no. of battery
charpers of 200A capacity, 125-140 DC output will
be provided. Input will 3 phase 415 V, AC. DC
output will be routed on platform lines through LT

¥LPFE cables of suitable sizes matching

77 I
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872 110 V battery charging points will be controlled by

an MCB/DP 63 Amp. D.C. The amangement of
battery charging point will be as per CEEM.Rly
drawing & specifications,

8.7.3 Pre-cooling facilities will be provided by installing 3
phase A.C, pre-cooling points having 100 Amp.
LC.T.P.N. with 200A bus bar. These pre-cooling
pomts will be 30 metres apart. The A.C. pre-cooling

points to be erected along railway lines through a

three core 120 sqmm LT. XLPE cable will be
controlled from L.T. panel placed on platform in
battery charger cage.

%.7.4 The battery charger, battery charging points and AU
pre-cooling points will conform N.Rly, drawing and
specifications and relevant ISS.  Amangement on
similar pattern will be made on washing lines for
battery charging and pre-cooling facilitics.

8.7.5 For illumination of washing lines provision of 9/10
Mis. high swaged steel poles will be made. These
poles will have span of 25 Mts. Each pole will be
provided with to HPSV fittings of 125 Wauts, each.

These poles will be fed through suilable underground

cables or overhead lines,

14
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The sick line shed will be illummated mternally by
250 Watt. HPSV high bay fithngs. 250 Watt. HPSVY
flood light fittings to be provided in the open area for

lumination.

8.8.0

AND LT,

INCLUDING STREET LIGHTING :

%.8.1 On the entire Udhampur-Baramulla section following

staff’ quarters will be constructed which will need

electrification.
.T}']Jl: I 748 Nos. )
Type 11 198 Nos.
Type 1l 89 Nos.
Type 1V 42 Nos.

882 The clectrical ponts required to be provided for each

type of quarters will be as per N.Rly. Hd.Qr.
directives. The scale as per which the fittings are

provided is described below:-

25
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%83 The quarters will be wired with concealed conduit
wiring system of single core PVC aluminium and
flush type switches and sockets o be used
conforming to relevant 155. Each block of quarters
will have one single/three phasc distribution board
with suitable outlets to connect each quarter with
main cable of suitable size (single core PVC cable
of 10 Sqmm/16 Sq.mm). Proper garthing system
should be provided with suitable G.1. wire for each
quarter. The block main distribution board will be
conneeted through L.T. XLPE cable of suitable 5176
from overhead network or feeder pillar as per LT
distribution design. For double/multi storeys blocks,

provision of staircase lights will also be made.

20
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8.9

8.9.1

ELECTRICAL

Entire wiring and electrification will be as per
relevant 155,

The whole system will be fed through an overhead
network by ereeting poles and providing  suitable
size ACSR conductor to cater electrical load. For
ihe roads/parks elect. pole will have FL street light
fitting of 1x40 Watt./1x70 Watt. HPSV fitting.

VENTILATION & ELECTRIFICAITON

OF TUNNELS :

There are total 81 tunnels of varying lengths on
UDHAMPUR- BARAMULLA section out of which
10 unnels will have length more than 2 KM each
tunnel, A tunnel having length more than 2 KM 15
considerad a long tunncl and a forced ventilation is

needed in those tunncls. Details of location/length of

such wnnels are indicated below :
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Sl No. Location at KM Length
tunnel in Mis.
5 1/200 to 5/175 3975
2 11/625 to 14/250 2625
3, 277325 to 30/025 2700
4, 30/475 to 34/550 4075
3. 404275 to 46/350 6075
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ELECTRICAL

. 49200 to 51/475 2275
% 55/800 to 57/875 2075
8, 58/400 to 60/850 2450
9. 135/625 to 135/125 2500
L0, 154/200 1o 164/250 10050

892 The design of ventilation system provides for

i} Jet fans complete with associated switchgears
and timers.

ii} Sensors for sensing the temperature, visibility
and pollution level,

iii} Power cum control panel for each tunnel.

iv) Power cables underground and on tunnel
walls for giving power supply to jet fans.

v) Multi-core control cables for monitorng
system such as temperature Sensors, visibility
sensors and pollution sensors,

vi) Electrie sub-station at each face of the tunnel
with a provision of standby DG set to caler

for power supply requirements.

22N
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$.10 DESIGN PARAMETERS FOR
VENTILATION OF TUNNELS WITH
JET FANS :

TECHNICAL SPECIFICATIONS

8.10.1 Power Supply Arrangements -

1) The sub stations provided on each face of the tunnel
will depend upon the length of tunnel  For this
purpose, the design of the sub stations has been
classified in three catepories viz. for the long tunnel
of 10 kms at Banihal, tunnels with a length of 3 kms

and above and tumnels between 2 — 3 kms.

i) 21000 KVA. 11/0.4 KV  Sub-station alongwith
1500 KVA, 415V, 3 phase DG set is required to

be provided at each end face of following tunnel :

SL.No. KM No. Length of tunnel in Mis.
1. | 54/200 to 164/250 10050
24
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i %500 KVA, 11/0.4 KV  Sub-station alongwith
IX3I0KVA, 415 V, 3 phase DG set are required to

be provided at each end face of following tunnels:

SL.No KM No. Length of tunnel m Mis
1. 17200 o 5/175 3975
’ z. 300475 1o 34/550 4075
3. 407275 1o 467330 6073
i) 2x315 KVA, 1104 KV Sub-station alongwith 1x250 l

KVA, 415V, 3 phase DG set are required to be

provided at each end face of following mnnels :

SL.Mo. KM Mo. Lf:ngl.!i of tumnel in

M ts.

1. 11/625 to 14/250 2625

2, 27/325 to 30/025 2700

3 497200 to 51/475 2275
i 4, S5/800 to 5T/RTS 2075
: 5 58/400 to 6(/850 7450

Fg | ]
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8.10.2

8.10.3

8.104

8.10.5

FELECTRICAL

G, 135/625 to 138/125 2500
THRESHOLD POLLUTION LEVEL
The ventilation system shall be so designed thal the
contamination level inside the tunnel is within the
acceptable limit. Pollution threshold values are as
follows :
0. 50 ppm
MO 25 ppm
STALLING OF TRAINS
The ventilation svstem shall be designed for normal
train working condition. The condition of TRAIN
STALLING inside the tunmel shall not be considered
in designing the system.
INCIDENT OF FIRE

The design of the ventilation system does not cater

for the increased fumes likely to be encountered as
result of a fire inside the wmnel.  In fact the
operator in the control room shall not switch on any
fan in case of fire inside the tunncl as the fanning
action may propagate fire further.
INTERLOCKING

To ensure the safety of the working personnel,
peneral interlocking of the equipment usually
provided for traction  equipment will also be

provided for the ventilation system of the tunnels.
230
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This will ensure that no live part, rotating parts arc

accessible unless 1t 15 shut down and controlled by

interlocking system .

8.10.6 CABLING

%.10.6.1 All power cable shall be XLPE insulated, HR PVC
cheathed ammoured, 3-1/2 core alum. Conductor of
requisite  capacity conforming (o the relevant

4 1S/specification,

R 10.6.2 Cable will be laid underground/in cable trenches
(from sub-station to control room and control room
to tunnel porter) with waming covers and cable root
markers. These can be mounted on tunnel walls
also on cable cleats or hangers.

8.10.7 CONTROL CABLES
Control cables shall be heat resistant, PVC insulated,
PVC  sheathed, armoured, multi-core copper
conductors of requisite capacity (not less than 2.5

§q.mm) conforming to relevant 1S5,

8.10.8 ] . ¥ N OF POWER

Inter-connection of the sub-stations at the two end

faces of the tunnel with 2.2 KV power supply system

will be required. However, remote control system for

operation of all the equipment necessary mterlocking
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ELECTRICAL

including supply, laying and connecting of the

control cables will also be needed.

f £.109 INTER-CHANGEABI LITY

2901 Parts, components, fitings and sinmlar cquipment
shall be made inter-changcable. The
equipment/switchgears etc. shall be so selected that

y the replacement spares are available indigenously.

8.10.10 JET FANS

£.10.10.1 Jet fans shall be used for ventilating the tunnels
where shafts arc not provided. Longitudinal
ventilation of the tunncls shall be effected by means
of jet fans suspended from the ceiling of the tunnels.
A series of jet fans shall deliver air in the desired
direction at high velocity.

& 10.10.2 The sizc and no. of jet fans will be designed as to
clear the diesel smoke and other pollutants from the
(unnel within 15 mimues of pperation and maintain
an air flow at a velocity of 4-5 Misec. It shall also
be possible to clear the nmnel of the pollutants with

half the nos. of jet fans within 25 to 30 minutes tme.

The overall size of the jet fan unit shall be such as 1o

clear the height for 25 KV AC traction system.

§.10.11 JET FANMOTOR |
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8.10.11.1Jet fan motors shall be non-reversible, horizontal
shaft, weather proof, totally enclosed, fan cooled,
high torque. Three phase, 400 +- 5% volts, 50 +-
394 Hz AC operation continuous rating. induction

type guitable in all respects for driving the associated

fan to which it will be connected.

g 10.11.2 Motor shall be suitable for outdoor installations but

J subject to  severe  moisture conditions  and
specifically designed to prevent deterioration from
such exposure.

8 10 11.3 The rated horse power shall be such as to limit the
temperature rise under  CoOntinuous rated fully load
conditions at the operating site.

£.10.12 POWER __ SUPPLY _AND PROTECTIVE

e e —

SWITCHGEAR FOR JET FANS

Power supply shall be fed to the fan motor through
starter unil with suitable back-up protection like
encapsulated circuit breaker™MCCB  which  shall
incorporate under voltage tripping arrangement fior
taking power supply when the supply voltage is
lower than 360 volt, 3 phase 50 Hz.

%.10.13 POWER CONTROL PANEL BOARD/DESK

I'YPE CONSOLE
234
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g811.1

8.11.2

8.11.3

FLECTRICAL

% 10.13.1 Floor mounted, totally enclosed with lockable
doors, weather vermin proof made of 14 gauge sheet
steal, control pancl board/desk console shall consist
of mimic diagram for indicating train position,
MOCBs, wvolt meter, ammeter, frequency meter,
sclector  switches, operating switches shall be
provided as per requirement,

8.10,13.25ENSOR

Following sensor units will be provided :

a) Gas monitoring equipment & sensors.
b) Visibility sensor
e} Tunnel temperature monitor.

TUNNEL LIGHTING SYSTEM
Adequate lighting shall be provided inside of tunnel by

installing 70 Watt, HPSV light fittings at 20 M interval
which shall given an average illumination of 8 lux ( a
minimum intensity of 5 lux and maximum intensity of 10
lux when all the lights are switched on).

For tunnel lighting power supply shall normally be from
the tunnels of stations. In case of failure of power supply
from sub-station, lighting will be managed from small DG
sets of 10-15 KVA to avoid unnecessary running of
higher rating DG sets meant for ventilation system.

Light fittings shall be provided on both sides of mnel.
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8.11.5

3116

8.11.7

8.11.8

8119

_

FLECTRICAL

Omly few lights provided near emergency sockets and
trolley refuges shall work round the Clock,

In case of stalling of train, all the lights shall be switched
on by the control room operator. The control room
supervisor will know about the stalling of train through
mitmie diagram.

Power socket at an interval of 100 M shall be provided
inside the tunnel 5o that major repair and construction
activity can be done by using portable flood lights.
Power socket for emergency flood hights as required by
the parties working inside the tunnel shall also be
distributed on two phascs.

All the lights in the tonnel need not to be switched on for
working parties inside the tunnel. A stretch of 1 KM
shall normally be switched on, where the work is in
progress. When the working activity shift to next stretch,
ihe tunnel shall be illuminated to that stretch of 1 KM
and the previous stretch shall be switched off. This shall
be done by communication between the working party
and the control room operator through emergency socket.
This shall be done by providing a small relay in each
lighting fitting and running of coniral cables from light
fittings to the control panel where necessary operational

switches shall be provided.

16
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SUPPLY "
%12.1 The elcctrical power supply connection for various
stations will be obtained from J&k state electricity

812 SOURCE OF ELECTRICAL POWER

board, For smaller stanons a small switch room will
be built at station premmses to house state electricity }
board enerpy meter and other electrical equipment. ,
However, whereas electrical load is 100KW or : |
above 11/0.4 KV sub-station of suitable capacity
will be installed. The electrical sub-station will be i
located at following stations |
a) 2x500 KVA sub-station at :
i) KATRA |
i) SRINAGAR i
iii) BARAMULLA | ‘
by 2x250 KVA Sub-station at ;

i) QUAZIGUND I"‘
ii) SALAL ROAD |‘

Tentative connected electrical load at vanous

stations on the section will be as under :
|

Fl.Nu. Name of Station Electrical Load N |
L o L.l?hﬂ.mpur - = | |
2. Chakarwaha 35 KW | ‘
3 Tikri 35 KW :

|
m
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ELECTRICAL

4 Koatra 438 KW
5. R iasi 35 KW
t 6. Salal Road 330 KW
7. Surukot 35 KW
8. Barala 35 KW
- Sangaldan 90 KW
10. Kohh 35 KW
P 1. Loale 95 KW
12. Machlana 35 KW
13. Arpinchlia T3S KW
14, Banihal 93 KW
15. Charil 35 KW
16, Qazigund 428 KW
17. Sadura IS5 KW
18. Anantnag IS5 KW |
; 19. Panjgam 35 KW
20, Awantipur 35 KW |
21, Kakapore 35 KW I
22. Pampore 35 KW |
23. Srinagar 480 KW ,
24, Badgam 15 KW s
25. Rajwiansher 35 KW |
26. Pattan IS KW
&1 Hamre 35 KW

238
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8.123

8.13
3.13.1

8.13.2

8133

ELECTRICAL

28, Sopore 15 KW
249 Baramullah 450 EW

For station building having electrical load 100 KW
or more, power supply from J&K electricity board
will be availed or 11 KV system because a 11/0.4
KV sub-station will be got up. For stations where
electrical load is below 100 KW, 3 phase power

connection will be availed on A00 volts CT system.

PROVISION OF 5U B-STATIONS :
The station having large no. of quarters, pumping
unit, yard lighting and other electrical load such as
battery charging, pre-cooling, facilities will need
elect. sub-station of suitable capacity to handle
clectrical load with more reliability.

2x500 KVA sub-stations are proposed al Kaira,
Qazigund, Sn Nagar and Baramullah and 2x250
KWVA sub-stanon are proposed  at Salal Road,
Sangaldan and Banihal.

The electrical sub-station will be sct up in a
separate building to house electrical equipment.
Transformers of S00/250KVA 11/0.4 KV capacity
will be used depending on load requirement.

¢ yitable HT/LT boards will be erected depending on
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lnad requirements. These equipment will conform to
M.Rly. design/specifications and relevant IS5, The
sub-station will have separate room for housing
metering cubical & HT panel of state clectricity

board.

§.13.3Sub-station having 2x500 KVA transformers will be

8.14

8.14.1

R 1412

provided with 1x250 KVA DG set and 2x250 KV A
sub-station will have 1x160 KVA DG set to meet
with the emergency requircment of electrical

power, These DG scts will be complete with AMF
pancl.

MODIFICATION OF O/11 POWER LINE
CROSSINGS OF STATE ELECTRICITY
BOARD.

Along the route of railway line on the section no of
power line crossing of different voltage grades 1.¢.,
440 V, 11 KV, 33 KV, 66 KV, 132 KV, 220 KV
and 440 KV belonging to state electricity board will

cross the railway tracks at different locations.

All these crossings will have to be modified as per
stipulation of Railway crossing rules of 1987. The

440 WV, 11 KV and 33 KV O/H crossings are 1o be
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modified with underground XLPE cable of suitable

voltage grade and size as desired by the State
Electricity Boards. Howewver, 66/132/220/440 KV
crossings will be modified by the State Electnicity

Boards in conformation to 1987 crossing regulations,

8.14.3The detail of these crossings are as under :
L]
W‘ Voltage No. of xings

Grade of

Crossing
1. 440 V 244
2. 11/33 KV 71
3, 132/220 KV T 64
4, 440KV | 12

adl
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TRAFFIC SURVEY AND RATE OF RETURN

CHAPTER IX

TRAFFIC SURVEY AND RATE OF RETURN
The detailed traffic survey report forms a separate
volume wherein the assumptions leading to the
traffic projections and the details of the cost have
been discussed. The synopsis of the report is

discussed in this chapter.

GENERAL

J&K State is presently served by a B.G. line
extended from Pathankot to Jammu Tawi in 1972,
This rail link is being further extended up to
Udhampur and is likely to be available for traffic
use by the month of December 2001.

The freight & coaching traffic to and from J&K
State is presently, being handled al stations near
Jammu Tawi i.e. coal & military traffic at Bari
Brahamna and Military coaching and freight at
Sambha. Industrial belt of J&K State is located

between Jammu-Bari Brahamana.
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§ 73 The districts beyond Jammu are not inked by rail,
thereby depending solely on road transport with
other parts of the country.

924 1t is due to inadequacy of rail network in the 1&K
State that the road net work is the life line for
transportation.  Presently Jammu and [akhanpur

Toll Post are the exit and entry points for rail and

road traffic respectively for the State.

97 5 The main constraints in the movement of traffic by
road, to and from the arca, is the frequent traffic
blockades on NH-1A because of heavy snowfall in
the Pirpanjal mountain ranges and land shdes

during winter and monsoons.

976 A well knit and efficient transport system, major
constituent of which is rail transport, 1s a pre-

requisite for communication facilities.

| 977 The State of J&K has common borders with Tibet
and China in the East and North East, U.5.5.R. and
Afghanistan in the North and North West and
Pakistan in the West and South West.

428 The State of J&K also holds an exalted status by

virtue of its tourist attraction, both for National and
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TRAFFIC SURVEY AND RATE OF RETURN

International tourists, The main wisiting places are
Amarnath, Vaishno Devi, Kheer Bhawani, Hazrat
Ball etc.

With the incoming of Mass Transport means all the
activities in the area will get manifold boost. It will
reduce the journey time and would be much more

comfortable, safe, eco friendly and economical.

ADMINISTRATIVE __JURISDICTION _AND
CONTROLLING.

The proposed new rail section of 287 kms route
length would be under the admimstrative
jurisdiction of Ferozpur division till creation of a
new division and divisional office  al
Jammu/Udhampur with Control office at Jammu

Tawi/Udhampur as the case may be.

As per the assessment of the traffic potential on the
alignment, most of the station will handle
passengers traffic only. However, some important
stations such as Katra, Qazigund, Apantnag,
Srinagar and Baramula will generate passengers as

well as goods traffic. Therefore, these stations have
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been proposed to be opened for both goods and
passengers traffic and required facilities proposed

9.3.3. As per letter No. 24301/14/B/Q1/(OPS) dt.11.5.98,

suitable ramps for loading/unloading at least two
miltary special trains, at Srinagar, Baramula and

Pattan, have been proposed.

j 9.3.4. The proposed railway stations are to be provided
with Standard-111 interlocking and multiple aspect

colour light signaling throughout the section as per

the standing instruction of the Rly, Bd. The traffic
density on the project section 15, however, not

anticipated to be heavy.

94 TRACTION FOR NEW RAIL LINK.

G 4.1. Diesel double heading of both passenger and freight
trains is proposed between Udhampur-Qazigund as
the rolling Gradient is1 in 100,

95 RULLING GRADIENT

1 in 1040
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Q6

YSTEM OF WORKING

Absolute block single line working with panel

instrument for line clear and working of trains,

97 ACCIDENT RELIEF MEASSURES,

The accident relief train with necessary ancillary

equipment already Headquarter at Jammu Tawi to
be headguartered at Udhampur by the time line i5
constructed and becomes operational im view of
extension of Jammu Tawi rail head to Udhampur-
Eatra etc., would be utilised for attending to all
major and minor accidents occurring on the project

seclion,

0.8 MAINTENANCE OF RAKES OF PROPOSED
i TRAINS.

Primary maintenance facilities at Katra and
Srinagar and secondary maintenance at Baramulia
and Qazigund.

99 REQUIREMENT OF
AND STAFF QUARTERS.

For 28 new block stations. The requirement of the
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stafTf would be as under:

S5.S.(Supervisory) at Katra- 03 6500-10500
Qazigund-Anantnag-Srinagar &

Baramula

S.M. 28 5500-9000
A S M. 28 4500-7000
Pointsman 56 2650-4000
Porter 56 2550-3200

Note:-Anticipated traffic for coaching/goods is not heavy
in the initial year. Therefore, E.L roster is suggested
for the proposed new rail section, LR & RG @
16.7% of the above.  Staff quarters would be

required as per extent rules for essential categories,

910 CHARTED LINE CAPACITY OF THE

PROPOSED __ RAIL LINE _AND  TIS
UTILISATION,

9 10.1The line capacity of single line section from
Udhampur-Baramula has been calculated as per
Seott’s formula, taking into consideration the critical

running time of longest block section between

2yn UDHAMPUR — SRINAGAR ~ BARAMULLA
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Surukot-Barala which is falling in Katra-Qazigund

section which comes to 19.80 kms. with slowest

train speed (@235 KMPH the line capacity waorks out
as 10 paths, each way, As regards Udhampur-Katra
and Qazipund-Baramula, the line capacity as worked
out with Scott’s formula comes to 18 and 14 paths

each way respectively.

i
§.10.2 The percentage utilisation of the line capacity of the
section would be as under during 2002-03 and 2007-
08
Path During 2002-03 “oape utilisation
Section without _With  Total No. of trains  Tota  without  with
MTCE MTCE cach way I MTCE MTCE
Blnck Block Pass Goods  Dep, blck block
“Udhampur 18 15 4 - ns 45 250 30
- Katra
Qaripund- 14 12 3 - 0 a0 24 2540
Baramuli
Path During 2007-08 a4 ape ulilisation
Section  without  with Total No.of trains __ Total without  with MTCE
MTCE MTCE  cach way MTCE
Black Block  Fass  Goeods  Dep block hlock
Udhampur 18 15 n_ 74 15 D 111 133 -
- Kaira
Katra- I H 8 74 LS W 1T 212.5
Qrazigund
vag LDHAMPUR — SRINAGAR — BARAMULLA
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Dazigund- 14 11 ] TA 1.5 17 1214 141.7
Srinapar

Srimagar- 14 12 2 - L5 25 17.8 2.
Baramulbi

911 SPECIAL FEATURES OF THE PROJECT
SECTION.

9.11.1 In terms of Appendix ‘D’ to G&SR issued by the
N Rly., section from Udhampur to Qazigund will be
treated as Ghat section as the ruling gradient 15 1 in
100, As such, special Ghat Rules would be
applicable to this part of the project section for

working of trains.

9.11.2 The project section will play a vital role in the
socio-economic integration and development of the

state.

912 SURVEYS IN THE PAST

9121 In the past, Reconnaissance Engg-Cum-Traffic
survey was conducted by M/s. RITES during 1987
and survey report for the same was submitted in the
year 1988, This survey was for a B.G. rail link
between Udhampur to Qazigund only, 1999-2000
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was assumed as 1% year of commissioning of thal
survey. While projecting traffic, the procedure

adopted by RITES has been kept in view.

9.12.2. The Ministry of Railways wide their letter No.
64/W4/CNL/MN/2 dated 6.7.1971 ordered a PET
survey for an electrified MG rail line between
(azigund-Baramula and a report for that survey was
submitted by Northern Railway in 1973 for MG &
BG lines.

913 TRAFFIC POTENTIAL OVER THE PROJECT
SECTION

g 131 J&K State is one of the largest States of the Indian
Union. For administrative convenience, the State 1s
divided into three regions, namely (I) Jammu, (1)
Kashmir Valley and (iii) Ladakh. Srinagar is the
summer capital and Jammu, the winter capital of the
State. Ladakh area is accessible by road from June
to October. Due to snowfall, this region remains cut
off in rest of the months. Kargil 15 a district town
located on the high way between Srinagar-Leh and
located near the International Border of Pakistan.

The passenger traffic beyond Srinagar 15 of tounsts
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going to Leh and Ladakh and Defence - Personals
from June to October every year. The bulk freight
traffic is constituted of POL, Coal, Food grain, iron
& steel, Fertilizers, Military stores, and cement both
for civil and Defence forces. MNearly 80% of the
requirement of the arca will be carried by rail after

commissioning of the project.

Kashmir valley, North of Pirpanjal mountam range
through which approximately 125 Kms. of track of
the proposed rail link passes, is one of the largest
valleys in the world. The main agriculture and
forest products of the area are Saffron, Rice, Apple,
Walnut. almonds, peaches for export qualities out of
State. Other export guality of products of the area
are silk. woollen shawls Pashmina shawls and
carpets etc. Due to mountainous region and cold
climate conditions the ariculture produce are
insufficient. Thus the food grains, POL products,
Coal, Cement, Iron & Steel and fertilizer etc. are

imported in the region,
Udhampur to Katra and further up [o Pirpanjal

Mountains, the height of the ranges varies from GO0

mtrs. to 3050 mtrs. Mountain ranges abound m
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forests. Plenty of rainfall helps in rich coat of grass

and shrubs required for animal husbandry.

9.13.4 Vaishno Devi temple near Katra and Amarmnath cave
in the mountains, accessible from valley are the two
major pilgrim places. Pilgrims from all over the

country throng these places. Whereas, pilgrimage to

Amarnath cave is once a year, pilgrims for Vaishno

Devi temple visit the holy place throughout the year.

9.13.5. Udhampur is the Army Hgs. of Northern Command.
The entire Jammu region, Kashmir valley region and
Ladakh wvalley region, is controlled from this
command. Movement of men and material from
railhead Jammu to the command headquarters and
further to the other regions is by road. In the
existing system coal for Defence utility is received
at Bharoli and POL at Chaki Bank and with the
extension of rail link to Udhampur these
commodities will be received at Udhampur, Similar
would be the fate of traffic like Military personal,

vehicles, Army ration and ammunition etc.

9 13.6. Jammu region and the Kashmir valley are divided

. by the Pirpanjal mountain range which can either be
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crossed by air or by road through Jawahar Tunnel.
Lakhanpur Toll Post is only exit/entry point by road
from Punjab State to J&K State. Same 15 the
position m respect of traffic movement hetween
Jammu region and Kashmir valley through Jawahar

Tunnel near Banihal.

RITES in their survey report submitted in 1988 had
worked out traffic projections for the year 1999-
2000, assumed 17 year of commissioning of B(G rail
link between Udhampur-Qazigund and also for 21
vears thercafter. The methodology adopted by
RITES for projection of passenger and freight traffic
adopting alternative methods has been kept in view

while projecting the trafhic,

PASSENGER TRAFFIC PR( WECTIONS

An over all view of composition, number and
classification of the passenger traffic likely to avail
rail services when the sub sections and the entire
project section is constructed and rail services are
introduced, has been given under heading, ‘traffic
potential over the project section’. Normally, for a

new rail line project, a comparative rail section 1s
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selected to work out propensity of the people to
travel by rail and the same ratio is applied to the new
proposed rail link section and the potential of the rail
head trafTic is arrived at. The project section 15 quite
long ie. 287 kms. and traffic potential for the
proposed rail link is quite different and heavy.
RITES in their survey report of Udhmpur-Qazigund
section submitted in 1988, worked out propensity of
the people of the area to travel on the basis of total
population of the state and population of the project
alignment, By this method, 0.04 local jouncys per
head and 0.2 interchanged journcys per head, were
found out. Tourist traffic rail share @70% of
rail/road share after deducting 31% air share of the
total projected tourist traffic and army traffic @85%
of the total projected army traffic, were added to the
interchanged and local traffic population over the
alignment, 3303 rail passengers were, thus,
projected by this method for the year 2007-08

9.14.2 With the availability of demographic data for the

vear 1991, the actual growth of population of the
state works out to 2.8%. By adopting this growth
rate (instead of 2.57 growth rate adopted by the
RITES in projecting the rail passenger traffic for the
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year 2007-08 as 5303), the projected rail passenger
traffic works out as 6876 passengers per day, each

way.

The main traffic report gives the details of the
vehicular traffic moving between Jammu-Srinagar-
Jammu from 1986-87 1o 1995-96. It is clear from
that repart that percentage growth per annum of this
traffic works out to 10% for the traffic Ex-Jammu

and 7.5% to Jammu.

Annexure-1X/1 depicts pilgrim traffic to Vaishno
Devi and Amarnath shrines from 1985 to 1996.
Instead of venturing a growth rate to project this
traffic in future, the best ever fipures ie. 4336 lakhs
pilgrims for Vaishno Devi and 1.2 lakhs for
Amarnath Cave, during 1996, have been adopted as
the number of tourist traffic by the year 2002-03, I
year of commissioning of Udhampur-Katra sub
section and 2007-08, 1™ year of commissioning of
the entire project section ie. Udhampur-Katra-
Qazigund-Srinagar-Baramula, Due to distance from
Jammu to Katra by road (45 kms), being shorter
than by rail via Udhampur ie. 77.8 kms, only 3%
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diversion from road to rail of such traffic, has been

adopted.

9.14.5 For working out passenger traffic projections for the
sub section Qazigund to Baramula, where rail
services will be operated as a separate independent
segment till 2007-08, 1% year of commissioning of
the entire project section, local passenger traffic on
the basis of methodology adopted for working out
rail journeys per person of the project section ie.
@04 journeys per head of population, have been

taken into consideration

9146 During the vyear 2007-08, 1% year of the
commissioning of the entire project section from
Udhampur-Baramula, the Jammu rail head traffic as
well as road passenger traffic and local passenger
traffic are expected to prefer rail mode of
transportation for the entire project length mcluding
Jammu Tawi-Udhampur (the project section targeted
to be open for rail traffic during the year 2001-2002}
on speed, safety, comfort and fares considerations.
Annexure-IX/11 depicts details of number of buses
operated every year from 1993-94 to 1996-97 and

number of passengers carried, each way. Consistent
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growth @6% has been observed in this mode of
passenger transportation. Therefore, bus passcngers
projection for the year 2001-02, have been worked
out assuming prowth rate @6% & 3% beyond 2001-
02 on the base year figures of 1996-97. Only 50%
diversion of this projected traffic has been adopted

as rail traffic during the year 2007-08.

The number of passengers transported by buses from
Jammu to the valley and vice versa include 1.2 lakh
pilgrims who visited Amamath cave. This traffic
gets diverted for Pahalgam after crossing Jawahar
Tunnel. Therefore, this traffic has been reckoned to
move up to Qazigund only. Thus, the number of
projected passenger traffic for the sub section
Udhampur-Katra to Srinagar during the year 2007-
08 is likely to reduce by 1.2 lakh passengers per
annum i.¢. 329 passengers per day.

9.14.8 The passenger traffic moving by road from Jammu

Tawi to the valley and vice versa comprises of local
populace, Govt. officials, tourists, pilgrims and
military traffic. A major portion of this waffic is
destined for Srnagar only. Therefore, beyond

Srinagar, only local traffic, military personal and a
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few tourist only are expected to avail ral passenger
services, As such only 30% of the total rail traffic,
prajected for the year 2007-08, has been assumed 1o
move by rail beyond Srinagar to Baramula. 2109
rail passengers per day each way, have thus been
worked out (Annexure-IX/11). However, between
3002-03 10 2007, only local traffic has been
calculated @0.4 journcys per head of population

who are likely to avail rail services.

g 149 The summarised position of the projected rail

passenger traffic of the sub sections and the entire

project section, during the 1% year of commissioning
has been assessed as under
I'll S.No  Name of the section No, of projected 1% year  of
' pass. P.D. eachway Commissioning
1, Udhmapur-Katra 3564 2002-03
2. Qazigund-Srinagar T031 2002-03
X Srinagar-Baramuola 1821 2002-03
4, Udhampur-Katra- 10924 (7360+3564) 2007058
Quazigund
-5 Katra-Quazigund 7360 2007-08
6. Qazigund-Srinagar 7031 2007-08
7. Srinagar-Baramula 2109 2007-08
b
qap UDHAMPUR SRINAGAR — BARAMULILA

_



2.15

TRAFFIC SURVEY AND RATE OF RETURN

Annexure-IX/111 depicts the percentage of upper
class passengers (o the total passengers who had been
booked at rail head Jammu Tawi from 1991-92 to
1995-96. Considering that tourists for the Kashmr
valley, which is a well to do segment of the
population, would prefer to travel in AC class
coaches, the train composition has been proposed

considering this fact.

PROJECTION OF _RAIL _SERVICES TO
CLEAR THE PROJECTED NUMBER OF
PASSENGERS.

9.15.1The pilgrim traffic to Vaishno Devi at Katra, is from

all nook and corners of the country. Therefore, train
No. 3151/52 Sealdah Express from Sealdah 1o
Jammu Tawi, 9367/68, Malwa Express from Indore
to Jammu Tawi and 2471/72, 2473/74, 2475/76 and
2477/78 Swaraj group of Superfast trains from
Mumbai, Ahmedabad, Rajkot and Jam Naga
respectively 1o Jammu Tawi (daily single service as
per nominated days), have been planned to be
extended to Katra. In addition, one pair of passenger
train (with one loco) will run between Jammu-

Udhampur-Katra and back to clear the local traflic.
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Since the ruling gradient on this sub sections 1s 1 1n
100, double heading, of the coaching services, except
passenger trains, has been contemplated to achieve
maximum trailing load of 18 coaches and speed of 60
KMPH. Sub section Udhampur to Qazigund is also
having similar constraints. Sub section Qazigund to
Baramula via Srinagar is, however, comparatively
flatter. It will therefore be possible for trans to be
| worked with single locomotive between Qazigund-

Srinagar-Baramula section.

9 15.2All the above services will be diesel hauled with

maximum trailing load 18 = 36, for mail/express
trains. The passenger train service has been proposed
with 8 coaches. Rake maintenance of all these trains .

will be at Katra and Srinagar.

9 15.3 Qazigund-Srinagar-Baramula sub section is likely to
be connected to Jammu-Katra-Qazigund rail link in
the year 2007-08. Till then, DMU services with one |
unit (one MC and two TC) have been proposed on
the sub section. To clear 1821 passengers, 3 (rips
will be required. When the entire project section (B
commissioned in  2007-08, DMU services are

o]

proposed to be withdrawn.
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9.15.4When the entire project section from Udhampur to
Baramula is commissioned in the year 2007-08, in L
addition to the three proposed Mail/Exp. and one
passenger services between Udhampur-Katra, to l
clear 3564 passengers, one pair of Rajdhani Exp. |
between New Delhi-Srinagar, one pair of Intercity ‘ 1
Exp. between Udhampur-Srinagar-Baramula as new '

Hatia/Tatanagar to Pathankot, 4805/06 Jodhpur

frains and 810102 Muri  Express from ‘[
Jammu Tawi Exp. from Jodhpur to Jammu Tawi,

4645/46 Shahmar Exp. from New Delhi to Jammu | Ir
Tawi, 2403/04 Pooja Express from Jaipur to Jammu |
Tawi and 4033/34 Jammu Mail from Delhi to
Srinagar, as extended trains, to clear interchanged
traffic and one pair of fast passenger train between |I
Jammu-Baramula, with nine coaches (WGCZ=T, 3f
SLE=2) have been proposed. Load of Jodhpur- N -
Jammu Express, presently runming with 11 coaches, |

is proposed to be augmented by 7 coaches (sleeper |

5 and AC 3 her -2). 2109 passengers between
Srinagar-Baramula are proposed to be cleared by the
Intercity and fast passenger services. DML services .
are proposed to be discontinued altogether. The

summarised position of the proposed tran services
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on the subsections, namely Udhampur-Katra and
Qazigund-Baramula, in the year 2002-03, probable

1* year of commissioning of the section for rail

gervices and between Udhampur-Srinagar-Baramula,
the total project section proposed to be commissioned

in the year 2007-08, is as follows:

A} Between Udhampur-Katra (Sub-section
[ planned for commissioning during 2002-03

5. Train No. Nameofthe From To/Extended MNo. of

Mo train to pass.
1. 3151/52  ScaldahExp. SDAH  JAT/Katra 971
2. 9367/68 Malwa Exp.  Indore JAT/Katra 046
3, 2471772 Swara) Group BCT, JAT/Katra 6T

efc. JAM,
2 ADL BRJT
4 Pass. tramm  JAT-Katra JAT Katra 68O
Pass

Total 3564

B) Between Qazigund-Baramula (sub-section planned for
commissioning in 2002-03)
4 * DMU  (Three tnips)  Qazigund Baramula 1821
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C) Between Udhampur-Srinagar ( When entire section from

Udhampur to Baramula is planned to be commissioned in 2007-

08)
1. 3151/52 Sealdah Exp. SDAH JAT/Katra 97
2. 9367/68 Malwa Exp. Indore JAT/Katra 946
3. 2471/72 Swaraj Group BCT, JAT/Katra G967
cle. JAM,
ADI, RJT
¥ 4, Fast JAT-Baramula JAT Baramula (*)080
Pass. Pass. 3564
train (**)+531
5. 8101/02 Mun Exp. Hatia PTE/Srina 813
gar
6. 4645-46 Shalimar Exp. NDLS JAT/Srina 1007
gar
7. 4805/06 Jodhpur- Jodhpur  JAT/Srina 1104
I’ Jammu Exp gar
8. 242526 Rajdhani NDLS JAT/Snina 61
gar
9. 4033/34 Jammu Mail  DLI JAT/Srina 221
gar
1 2403/04 Pooja Exp. Jaipur JAT/Srina 1000
0, gar
I Intercity Udhampu JAT/Bara 1423
& I 3 mula
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Total T360)
(*) Up to Katra, (**) Beyond Katra

D) Between Srinagar-Baramiula ( when entire section between

Udhampur-Baramula is commissioned in 2007-08.

1 Intercity Udhamp Baramula 1423
ur
2 Fast passenger Jammu  Baramula 686
]
Total 2109

9.16 FINANCIAL _IMPLICATIONS OF THE
PROPOSED RAIL PASSENGER SERVICES.

9 16.1 The Coaching earnings in respect of the proposed
trains, have been worked out on the basis of the fare
incorporated in the coaching tariff No.24 Pt.1l
issued by the IRCA we.f 20698 The cost of
haulage of the proposed trains has been worked out
by applying functional costs of unit cost data for
1995-96 for coaching traffic issued by the Railway
Board. This cost has been updated to the level of
1998-99 by applying an escalation factor of 46.52%.
The detailed calculations for the ecamings and

working expenses have been made for Udhampur-

Tl (IDHAMPUR — SRINAC AN BARAMULLA
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Katra, for Qazigund-Baramula and for Udhampur-

Qazigund-Srinagar-Baramula, | 1

9 16.2 Net Coaching Earnings.
The summarised details, sub section and entire

section wise, are as follows.

f
|
|

(Rupees in lakhs) i
3. Tramn MName of train Gross  Working Met | i'
No No earmings expenses carnings ||I'i
“"A)  Between Udhampur - Katra (2002-03, 1" vear of |l
commissioning). !
1. 3151/ Sealdah Exp. 2940 61.63 3223 (
2 |
3 4367/ Malwa Exp. 2238 619 -39.52 |
68 4
: 4'
3. 2471/ Swara) Group 3841 65.52 2711 I
7 |
q. Pass. Jammu Tawi- 2625 57.94 -31.69
train  Katra
- Total 116.44 24699 -130.35 |
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B) azigund-Baramula, sub section planned for

commissioning in 2002-03.
1 DMU (Three trips) 20245 40703 -114.58

C) Between Udhampur-Srinagar-Baramula, entire project

section planned to be commissioned in 2007-08.
L. 3151/52 Sealdah Exp. 2940  61.63 -32.23

2. 9367/68 Malwa Exp. 22.38 619 -39.52
3. 2471/72 Swaray Group 38.41 65.52 -27.11
Exp.
4, Fast JAT-Baramula 20620 53521 -329.01
Pass. Pass. train
train
% 8101/02 Muri Exp. 217.16 48059 -263.43
6. 4645/46 Shalimar Exp.  377.0 69497  -317.97
1. 4805-06 JU-JAT Exp. 33685 635435 -317.50

. 2425/26 Rajdham 195543 55440  +1401.03
2. 4033.34 Jammu Mal 47925 60941 -130.16
10, 2403/04 Fooja Exp. 46777 697,70 -22993
11, Intercity 126828 909.49 +358.79
12 Total 539813 5325.17 +72.96

* Between Srinagar-Baramula-Srinagar in the year 2007-08

=4
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917 COST___OF _ ROLLING  STOCK __AND
LOCOMOTIVES.
9.17.1 The cost of coaching rolling stock and locomotives
required to run the proposed services, has been
worked out and the summarised position 15 as
follows
3. No. of train Total cost of coaching rolling
No stock and locomotives _
A)  Services to be run during 2002-03 (Rs. in lakhs)
between Udhampur-Katra.
1. 3151/52 | NIL ( Extended trains from Jammu
2 9367/68 Tawi during their lie over penod.
. 2471/72
4, Pass, train 320.40 (Cost of locos of 1.2,3 M/E
trains included).
Bl. DMU services to be run 27200
between Crazigund-
Baramula during 2002-03
C) Services to be run during 2007-08
between Udhampur to Baramula
E; 3151/52 |
.3 9367/68 | 173,46
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2471/72 |

Fast Pass 642.43
train

4645/46 1228.47
4805/06 1181.16
4033/34 1120.76
2403/04 124726
Intercity 1302.94
8101/02 823.36
Rajdhani 1036.35
Total 8756.19

9.18. FREIGHT TRAFFIC PROJECTIONS,

9.18.1As has been stated in the foregoing paras 2.5.1. o
2.5.4., the Jammu region being totally mountainous
terrain and Kashmir and Ladakh valleys having
altitudes rangmg from 2000 mis. onwards and
surrounded by snowcapped mountains and heavy
snowfall during winter months, cultivation of paddy
crops in Jammu region and in the Kashmir valley

region, is in small areas and total produce is hardly
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adequate to meet demand of very small segment of
the total population of the state. Therefore, food
prains requirements of the state are almost totally met
from imports through FCI. Same is the position of
the POL products, Coal, Cement, Tron & Steel,
Fertiizers and mmsc. commodities. Army
establishments in the state also move ration, military

stores, ammunition ete. from outside the state.

9182 Details of inward wagons received at Jammu Tawi

and Bari Barahamna railway stations during the years
1991-92 to 1995-96 have been studied.. Assumed
growth rate on POL, military store, Cement and misc.
traffic is @5% and on food grains @3% which is
based on the traffic receipts in the past in the year
199192 to 1995-96. The total projected inward
freight traffic per annum and per day, has thus, been
worked out for the years 2007-08, 2012-13 and 2017-
18 i.e. 1% 6™ and 11" years of commissioning of the
project section. The summarised position is shown in
the Annexure-IX/IV. Only 50% of this traffic has
been assumed for diversion to rail when the entire
project section is commissioned in the year 2007-08.

Thus, total number of inward four wheeler wagons
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which are likely to move over the project section,

{123 four wheeler wagons) have been worked out.

9 18.3 The traffic details from 1990-91 to 1995-96 indicate
consistent growth rate in case of fresh and dry fruits,
gum & resins and woollen & woollen goods. A
moderate growth rate of 5% in the outward traffic,
has been adopted for projections for the year 2007-
(8, 2012-13 and 2017-18. 1%, 6° and 11" year of

commissioning of the project section. Details of

ey

commaodities and total projected outward traflic per
day, has also been shown in the main traffic report.
Only 70% of the total export quantity projected by
the J&K state, has been adopted as rail share.

9184 The projection of inward freight traffic in para
7102, above is realistic as the same is based on
actual materialization of such traffic by rail and
delivered at Jammu Tawi and Bari Brahamana rail
heads, yet a sizable quantity of such traffic also
moves by road into J&K state. Therefore, in order to
determine the correct quantum of freight traffic likely
to be offered to the rajl, a parallel exercise to

tabulate. commodity wise, total receipt of such traffic

by road as per records maintained by the state, has
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been undertaken,  As per data maintained by the
J&K state for the years 1990-91 to 1995-96, total
variation for the last 5 years and percentage prowth
per annum for different commodities varied from
63 4% to +7.4% in case of Coal/Coke, Graim &

pulses, Tron & manufactured goods, Cement, k..l

. and Petroleum. By assuming 5% growth rate, traffic
’ projections for the years 2007-08, 2012-13 and 2017-
} 18, 1%, 6™ and 11" years of commissioning of the
project section, have been worked out.  Since the
traffic shown above is meant for the entire J&K
| Siate, only 50% of the total traffic has been adopted
for movement from Jammu area to valleys. Further,
only 80% diversion of the 50% traffic adopted above,
has been assumed to be diverted from road to rail, in
the case of military goods, Urea, LPG, Coal & Coke,
F Grain & pulses, Cement, K. Oil, and Petroleum
products, and 50% diversion in the case of fodder,
Iron & manufactured goods, Sugar, Rubber goods

and misc, goods,

918 5Records showing the total tonnage lifted by road
from Jammu to Srinagar in the year 1993-94 to 1996-
97 as per records maintained by the State Road
Transport Corporation, J&K region Hg., Jammu have
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been studied.  An average growih ratec of 11.62%
has been observed in this traffic. However, only a
moderate growth in this traffic @5% has been
adopted and total number of four wheeler wagons
worked out for the year 2007-08, 2012-13 and 2017-
18, 19, 6™ and 11" year of commissioning of the
project section. Since this traffic is destined for the
valley, 70% of the total such traffic moved by road,
has been considered to be diverted to rail. In the case
of traffic scenario projected in para 2.10.4, the total
receipt was meant for the entire J&K state and not for
the valley alone, as in this case. That is why only
50% of the total traffic was taken into account for the
project section and further percentages of diversion
from road to rail was calculated. In addition to the
70% diversion from road to rail contemplated above,
military traffic as projected by the MIL Rail for
places like Leh, Kargil, Pattan, Srinagar and
Baramula, has been added.

9.18.6 As per assessment made by the survey team, 260
four wheeler wagons per day as inward and 1073

four wheeler wagons per day as outward traffic,

during the year 2007-08, 1* year of the

commissioming of the project, are hkely 10
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materialise as against 277.6 as inward and 104 as
outward four wheeler wagon traffic projected by the

RITES for the same year.

9.19 FINANCIAL IMPLICATIONS OF FREIGHT
TRAFFIC.

9 19.1The methodology adopted for working out the
earnings of the goods walfic projected is based on the
commaodity wise classification for goods tariff No. 42
part-1 in force from 1.1.94 supplicd by the IRCA.
Similarly for calculating working expenses, latest
available cost data supplied for freight services by
Railway Board have been applied. The costs have
been escalated further at the prescribed scale
(@39.68% to amrive cost to level 1998-99 over 1995-
96 year cost. To calculate the carnings and working
expenses for the outward and inward goods traffic,
Northern Railway average lead has been adopted.

For POL traffic, extended lead ex-Jammu Tawi has

|
|

been taken.
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9.19.2 NET EARNINGS FROM FREIGHT
TRAFFIC.

The eamings, working expenses and net eamings
accruable on account of extended and fresh goods
traffic during 2007-08, 1™ year of commissioning of

the project 15 as under:-

: £ Traffic Earnings Working Net camings
No EXpPENses |
A) Extended roods traffic {Rs. in lakhs)
1, Inward 1458.82 683,01 775.21 I

2. Outward - i 5

B) Fresh goods traffic

1 Outward 403,94 369.82 34.12
4 & Inward 137034 82640 - 5343.94
C) G. Total 3233.10 1879.83 1353.27

(At+B)

919 3G0O0DS ROLLING STOCK AND
LOCOMOTIVES.

9.19.4 Keeping in view Ruling Gradient of 1 in 100 |
between Udhampur-Qazigund, double heading and
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trailing load limitation of 1290 tonnes, will be
required to be adhered to. With single locomaotive,
the permilted trailing loads for the ruling gradient is
645 tonnes. As such for 7.5 goods/POL trains, 1.¢.
260 number of BTPNs/TK/box wagons etc., 13
locomotives would be required.  Average lead from
the source of traffic to the destination, as moving al
present in the case of specified traffic, has been
calculated and in the case of other traffic received
from all over India, Northern Railway average lead
has been adopted. to arrive at the total requirement

of goods stock and locomotives.

9.19.5C0OST_OF_GOODS ROLLING STOCK AND

LOCOMOTIVES REQUIRED. TO

TRANSPORT THE PROJECTED TRAFFIC.

9.19.6 The requirement of goods rolling stock for outward

9.20

and inward goods traffic have been worked out on
the basis of cost data supplied by CTPM/MN.Rly, and
the Pink Book for 1997-98, The total cost works out
as Rs, 7936.50 lakhs,

SUMMARY __OF  EARNINGS  WORKING

EXPENSES AND NET EARNINGS

&
e

ACCRUABLE ON ACCOUNT OF COACHING
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Coaching services during 2002-03

Section Udhampur-Katra 320,40
Qazigund-Baramula 272.0
Coaching services during 2007-08 8576.19
Freight services duning 2007-08 7936.50
Total (2+3) 16692 69

RETURN OF THE PROJECT

For finding the rate of return of the project, the total
cost of the project has been compared wiath the
projected earnings. As has already been brought out
in the proceeding paragraphs, the earmings of the
project have been found out after a thorough trafTic

survey of the passenger and the freight traffic,

TOTAL COST OF THE PROJECT

The total cost of the project is Rs. 307723 Crores.
Three scparate volumes showing the details of the
cost for Udhampur — Katra section, Katra — Qazigund
Section and Qazigund — Baramulla Section are

accompanying this report. This volume gives the
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summary of the cost. Summary of the total cost the

prajeet 15 given below:

SUMMARY OF COST OF THE PROJECT

Department Estimated Cost
in Crores of Rs,
Civil Engg. 2822 2501
]IIh S & T Works 180
Electrical Works 74 9875
Total: 3077.2376 '

NOTE: Head-wise expenditure 15 attached as
annexure IX/V,

023 Total in flow

Total earnings have been taken as per the traffic
report which details the projected year wise eaming
of the project during its operation phase by taking
into account both the passenger as well as the freight
waffic. The salvage value of the assets required to be
replaced within 30 years return peniod has also been
considered for calculating the total m flow, The

table given below sums up the projected in flow.

Number of years Cash inllow
elapsed after
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commissioning

1 1426.23
2 1426.23
3 1426.23
4 1426.23
5 1426.23
L] 2307.06
7 2307.06
5 2307.06
9 2307.06
10 2307.06
11 4485.46
12 3093.67
13 3093.67
14 3093.67
15 J093.67
16 3093.67
17 3093.67
1% 3093.67
19 3093.67
20 M93.467
21 4755.94
22 3093.67
23 309367
24 3093.67
15 3093.67
26 3093.67
27 3093.67
28 3093.67
29 3093.67
3 49444.046

RATE OF RETURN OF THE PROJECT

Rate of return of the project has been estimated by
using the discounted cash flow technique, For
calculating the ROR, the cost of replacement of the
assets duning the project life cycle has also been
considered. For this purpose, the life of the
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individual assets has been assumed as per.the para
219 of the finance code. Table showing the life of
these assets is attached as annexure IX/VI  ROR of
the project as a whole has been calculated as -
13.84%.  Annexure [X/VII gives the details of the

calculations.
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GCRADIENT ULLA

(a) UDHAMPIUR - KATRA

S.NO [ DESCRIPTION LOCATION  IN | LENGTH IN
KILOMETERS METERS

I z ! 3 | 4 )
1. Risel in 100 10 6300 | 5.300 |

! 2 Fall 1 in 100 &.300) 7.342 1 042 |
3. Fall 1 in 100 7.342 8.500 158 1
4, Risel in 400 8500 10.00 1.500
s, Risel in 100 10,300 17.875 | 7.875 |
6. Fall 1 in 800 17.875 19.075 1.200 i
7 Fall 1 in 150 19.075 20.200 1.125 :
8, Risel in 260 24,200 21.500 1.300 |
9 Risel in 100 21.500 24100 Z.600
10 Riscl in 1000 24.100 25,500 1.400

i
1, F1 in 100 25500 26.300 0.800 i




(b) KATRA - OAZIGUND

1 2 ’7 3 | 4 |

From To
,-' 12 Level 26,300 26,900 06040
. 13, F1 in 100 26.900 30,600 |3.700 | |
) 14 F1 in 500 30,600 30,900 0.600 '
| | 15 Level 30,900 31,300 0.600 |
; 16 R1 in 450 31.300 33.300 2.000 |
h 17 F1 in 200 33300 36.300 3.000
18 Level 36,300 36.800 0.500
19 Rl in 100 36 800 38.725 1.925
- 20 Kl in 100 38.725 30,200 0.475 ]
.-
! 21 R1 in 400 39900 41,100 1,200
| 22 R 1in 100 41,100 471500 | 6,400 |
23 Level 47 500 50.150 2.650
| 24 R1 in 100 /50,150 61.800 1165«
| 25 R1 in 400 61.800 63.000 1. 200
’ 2%  Rlinl00 63.000 73.600 (10,600 |
27 R1 in 200 73.600 73.800 0,200
| 28 R1 in 400 73.800 74,800 1,000

29 Bl in 100 T4.800 81.350 6.550




k=
T

2 ‘ " _‘
From To

30 Level &1.350 82,800 1450
31 R1 in 100 R2 800 Q4. 100 [11.300 |
32 R1 in 400 94,100 95,300 1200

33 R1 in 100 95,300 105.100 I‘.f;.sﬂ{r
33, R1 in 400 105 100 106,500 1. 400
34 R1 in 100 106500 118 200 11700 !
35 R 1 in 400 118,200 119500 1.300
36 R1 i 100 119,500 120,000 (0, 500
37 R1 in 100 120 000 132.100 fiz.100]
18 1in 100 132.100 133.300 1.200
39 R1 in 100 133,300 137.900 4.600
40 1 in 400 137.5900 139.200 1.300
41 R1in 100 139.200 140.000 0.800
42, R1 in 100 140, 000 147.000 17.000.
43. R1 in 400 147.000 148100 1.100
44 R1in 100 148.100 152.000 | 3.900
45, R1 in 400 152.000 153,400 1300
46, R 1lin 250 153.400 160,000 6.600
47, F1 in 100 160.000 168.000 8.000
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1 2 3 4
From To N

| 48 F1 in 400 0,000 0. 700 0.700
49 Flin 100 0,700 10,200 '9.500] |
50 F1 in 400 10,200 11,800 1600 |
51 Flin 109 11.800 15.000 3.200
52 F1 in 1250 15.000 17.400 2 400
53 F1 in 600 17.400 20,000 2600 |
54 F1 in 500 20,000 25.800 5.800
55 F1 in 6000 25, 800 31.800 £.000 i
56 F1in 1200 31,800 33.000 1.2000 |
57 Level 33,000 40,000 7.000 E
58 F1 in 500 40,000 42 000 2.000 |
59 Level 42,000 43.000 1.000 r
60 F1 in 500 43.000 44.000 1.000 '
61 R1 in 500 44,000 45.000 1.000 |
62 Level 45.000 47.000 2,000 ‘
63 R1 in 500 47000 49.000 2000 |

|
|
64 Flin500 49,000 50.500 1.500 ‘
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oo

&7

28

6%

[ih

71

T8

T4

bl

3|

8

83

R1 in 500
Level
R1in 250
F1in 250
Level
R1in 500
Level

Rl in 200
F1 in 800
Flin 200
Level

Rl in 250
Flin 250
Level
Flin 1000
R1 in 1000
Fl in 500
R1 in 500

Flin 500

F1 in 400

From

S0 500

22,000

64,000

65.000

&7,000

649,500

70.500

73,000

74.600

75.800

77100

T8.700

&0.000

81.300

84300

B7.500

B9.000

91.000

93.000

G500

To

52000

64000

65.000

67.000

69,500

70,500

73,000

74,600

75.800

T1.100

78.700

80000

£1.300

£4.500

§7.50{

89000

91.000

93.000

94,500

B6.100

0 S | - M

1.500

12000

| 000

2.000

2. 53000

1.000

2 5000

1.6000

1.2000

1.3000

1. 600

1. 300

1.300

32440

J.ono

1.500

2.000

2,000

1.500

1600




85

nh

B7

BE

B4

|

IIJI

G

Rlin375

Level

Rl in 1500

F1 in 800

Kl in 800

Level

F1 in 80O

F1 in 500

Rl in 1000

Lesel

From

96.100

08,350

100 400

101,500

104,150

106400

111.500

113,500

116,500

117,500

o | 7

3 | 4
To

98,350 2.250
100,400 2.050
101,900 1. 5000
104,150 2.250
106,400 2.250
111.500 5.100
113,500 2,000
116,500 3,000
117.500 1.000
119,100 600




DETAILS OF CURVES BETWEEN UDHAMPUR - BARAMULLA

— e

L 3
{ IIMHAMPUR - KATRA ]
5. | DEFLECTION DEG | RIGH | RADIUS | TANGENT | CURVE | TP TP-11
NO | ANGLE REE |T OR LENGTH | LENGTH
LEFT N IN
E = METRES | METRES i
| Deg. | Min | Sec KM. From | KM.. To
1 g 3 4 | B & 7 8 0
. | | .
'i 1 21 15 0 2 R BTS FGa 14 324 51 0/230.43 0/555.32
Z.. ) 00 0o 295 L 58333 23551 d47 o7 WET0 54 1711851
3 68 15 00 35 L 500.00 32085 /297266  1/85309
4, 43 1 1) 275 L 000 25306 481.72 2004 G0 2157671
5 18] 2 5 2 K urs 76,93 153 46 40315 T/556.61]
b 5 19 37 | L 1750 81.41 162.70 12/314.40 1 2/477.10
T 40 20 N1 2.75 1] 61636 23374 48R, (0 177169 59 1761759
; 8 56 47 7 275 L 636.36 34397 630 69 23025572 23/886.41
0 Ba 2 56 275 E 636,36 59914 061,26 2482010 25700 36
1 5 15 00 2 R B7s 117.16 23293 3070373 3NTI6_66
IR
|
[
I

295




& et T R T
=
(KATRA ~ QAZIGUND)
% | DEFLECTION DEG | RIGHT | RADIUS | TANGENT | CURVE | TP TP-II
NO | ANGLE REE | OR LENGTH | LENGTHI
LEFT IN IN
i . METRES | METRES .
- Deg. | Min | Sec KM. From | KM.. To
B 2 3 |4 5 f 7 ] 9
i, 13 25 % 2 R 875 103.05 20515  31/467.89  31/673.04
2. 49 31 06 ki b T 63636 29349 549 98 35/840.99 3659097
13. B0 B 57 I L 63636 53538 EO0.18 3673537 3762555
4, 40 24 41 2 R E7S 284 30 & 16049 3814094 JR57493
15 49 15 335 1.55 R 1125 215 .84 G732 39/348.36 40/315.68
6. 6d 46 04 z3 R FLEA] 443 9% T91.29 41905 62 42778791
|7, B9 49 325 2 L BTS 81221 1371.66 46/67559 48047 .25
8. 122 5 18 275 R 63e36 115011 1355.98 49734 06 51005005
(9. 68 30 0 275 R 636.36 41723 TiB.61 51/557 33 5212095949
20, 128 5 24 275 L 63636 132245 1428 38 52783695 54/265.33
21. 99 37 08 275 R 63636 T53.28 106,42 55/316.52 S22 09
2 20 26 19 275 L G36.36 11472 227.01 5TI950 .41 SRNTT.42
3. 14 31 54 275 R 63636 #1.13 161.40 5852139  58/682.78
24, 29 40 04 275 R 63636 16854 320 51 GH1/788.04 62/118.44
25. 28 15 33 275 L a36.36 16023 313.93 6G2/287 48 GAre01.42
6, 54 3 a0 2NN L 63636 328.02 605,74 G2927 11 63/532.85
27, 4% 41 31 275 R 83636  2RT.O4 Sill:l_.ﬂl'.:_l G3/RA0 36 6430116
| e S

29£




41

42,

43,

44.

45,

DELG

RICHT

RADILS

TANGENT | CURVE TP-1 Ti-=11
REFE | OR LENG LENGTH
LEFT ™ IN
= METRES | METRES | R |
KM, From KM, Tg
3 |4 5 6 7 g8 |9
[ L 1750 588.04 113459 69/825.00  70/959.64 .
275 L 63636 103649 129840 7143618  TA734.58
1 R 1750 300.27 504,74 73/942.46  74/537.20
275 R 636.36 20501 396,65  7SM008.21  T75/404.86
275 R 63636 81746 157.32 768185  77/639.17
275 R 53636 00313 1217.97 77630940  TREST.4
275 L 636.36 24527 468.21  79/562.21  BO/020.52
275 L 63636 17141 13488 $1/701.00 8203588
295 L 63636 193.47 17564 83739454  83/770.18
275 R 63636 200,03 28762  $5/531.70 8502141
149 17 34 250 L 70000 254939 182396 87/35287  89/174.83
18 44 20 100 R 1750 28R.79 57242  80/64242  90/214.84
21 55 23 100 L 1750 33B.42 668.58  OOIGTT.T1  91/346.30
66 00 33 275 R 63636 413.33 77314  92/558.18  93/321.32
19 56 04 275 L 63636  231.20 44354  03/73643  94/179.97
19 49 31 275 R 636.36  160.47 33126  94/004723  05/23549
73 37 56 275 L 536,36 476.34 RI7.80  ©5/636.25  95/54.05
%6 24 17 275 R 636.36 341.25 62646  96/919.11  97/545.57
L2 w3 e

297




48.

49

50
ke
3l
23
54,
55
36,
57

53

39

&I,

62,

Fana

DEFLECTION | DEG | RIGHT | RADIUS | TANGENT | CURVE | TP-I TP-11
ANGLE REE | OR LENGTH LENGTH
LEFT M N
. 'METRES | METRES e
g, Min | Sec EM. From KM.. Ta
2 3 |4 5 6 17 8 B
117 58 S8 275 R Ri636 1058.72  1310.38 98/762.85  1C0/073.24
3 27 03 275 R 63636 61938 08239 101/520.26  102/502.65
35 35 54 275 L 61636 20430 99539 103/350.95 103/746.32
17 59 S0 200 L 875 13778 27332 104/73559  105/008.91
13 22 36 200 L 875 10261 20428 105/654.52 105/858.81
21 45 44 275 R 63636 12233 24171 106/109.53  106/351.53
33 47 41 275 L 63636 19331  ©37534 106/751.49  107/126 83
15 41 10 200 R 875 12053  239.55 107/61035  107/849,91
20 20 50 200 R R75 157.02 310,74 108/541.41 108/852. 14
157 40 45 275 L 636.36 321555 175128 109/32244 111/073.71
41 21 41 275 R 636.36 306 570.45 111/447.73  112/018.18
65 06 21 275 L 636.36 40623 T23.10 112/450.85 113/173.95
01 20 4 275 R 63636 T76.57 112548  113/559.04 114/684.51
15 55 11 215 R 63636 101680 128747  114/684.53 115972,
19 16 31 200 L B75 148.65 294,49 116/467. 76 116762 24
20 40 47 275 R 61636 11610 22968  117/150.01 117/379.68
38 30 23 275 L 636.36 32227 427.67 117/547.84 117/975.52
1086, 83 1325.03 118/699. 30 120/024 32




e — R T R [ Fe————1]
. | DEFLECTION DEG | RIGHT | RADIUS | TANGENT | CURVE | TP TP
NO | ANGLE REE |OR LENGTH LENGTH

LEFT I N
- METRES | METRES | _
| Deg. | Min | Sec KM. From | KM.. To
=Y 2 FERE 5 6 7 8 7] o
4. 9 27 04 275 R 636.36  167.25 32710 120/330.08 1200657 18
65. 87 22 22 215 L 636.36  667.83 97041  121/054.77 12202518
65, &8 55 08 275 R 63636 62446 987.58  122/390.55 123/378.13
67, 67 35 08 275 L 63636 425380 75065  126/357.08  127/108.62
68. 61 25 54 275 R 636.36  378.08 68230  129/04248 129/724.77
69. 32 4 50 275 L 636,36 18598 361.88  130/003.21 130/365.09
7. 76 48 48 275 L 636.36 504 49 853.13  131/330.04 1317183 18
71. 25 47 30 275 R 875 200.33 39388  132/934.59 133/328.47
72. 10 3] 03 275 R 636.36 79314 1138.62 134/19870 135/337.32
73, 9 05 52 275 R 636.36 58358 1245.10  135/337.32  136/38242
4 24 16 37 275 L 636,36 136.87 26063  137/39625 137/665 .88
75 1 58 46 2715 R 63636  182.35 35518 137/516.01 138/871.19
6. 89 23 11 215 L 150 742.01 1170.07 139750698 140/077.05
o2 44 21 200 L E75 168.02 33199 141724521 141/577.21
7R, 53 51 5% 275 L 636,36 322.54 598.64  141/94524 142/543.89
714 16 58 200 L 875 109,63 21812  143/419.40 143/63752
80 37 50 20 275 R 636.36 218.12 42021  144/0R352 144/503.78
R 431.15  145/324.31 145/75546

}




86,

87

“| DEFLECTION DEG | RIGHT | RADIUS | TANGENT | CURVE | TP1 [9pn
AMNGLE REE OH LENGTH LENGTH
LEFT IN ™
P Bl METRES | METRES
fhogs. | A |- e KM. From | KM, To
T 2 3 |4 5 6 T 8 R
-3
|
56 59 20 200 L 875 47408 BT031  146/165 54 147036 84
6 07 05 200 L 875 123.89 24615  148/188.32 1435434_4:-';
31 15 12 2715 R 63636 54594 90244 14958140  150/483 84
67 G4 22 275 L 636,36  421.78 744.95 151/162.833 151/907.78
73 44 24 233 R 750 IST64  310.76  153/474.94  153/785,70
54 56 01 200 L 875 45485 83893 16319771 164/036.64




(QAZIGUND - BARAMULLA)

-1

DEFLECTION DEG | RIGHT | RADIUS | TANGENT | CURVE | TP | TP
ANCLE REE | OR LENGTH LENGTH
LEFT [ I} IN
- METRES | METRES -
L Deg. | Min [ Sec - KM From | KM, Tg
1 2 TE e 5 6 7 8 9
l._u,a 8 38 15 275 R [-53&.3:5 589.66 951,14  01/53534 0248645
B3. 59 43 48 275 R 63636 36541 66339 03/043.20  03/706.68
9. 29 36 24 2 R 875 23411 45751 06/031.02  06/48% 52
9. 18 25 35 2 R B7S 141.91 09779.97  10/060.27
2. 10 23 55 25 R 3500 317.60 63346 13/897.75  14/441.22
53, 8 36 1 R 1750 131.50 262.68  23/467.74  23/730.42
94 34 39 30 275 R 636.36  198.56 38494  3O/7ES.TT 311707
95, §1 7 31 R 375 418.53 78977 33/091.12  33/371 99
} % 25 37 42 2 R 63636 14474 28465  40/67633  40/960.98
9f. 35 2 41 215 R 875 276.26 53519 43/984.95  44/520.14
9%, 22 52 19 |2 =R 1750  354.01 698,59  48/11569  48/814.28
9. 39 11 05 2 R 875 111.44 50842 5243631 5303473
00, 82 6 56 1 R 1750 152435 250800 55/950.91  58/458.9%
101 & 13 29 1 R 1750 125.82 25121 5997761 60/228.32
02, 11 2 20 3 R 1750 169.11 337.18 6320974 63/546.97
P 103, 21 52 47 275 R 63636  122.00 243.01  65/03033  65/273.34




(QAZIGUND - BARAMULLA)

§. [DEFLECTION [ DEG | RIGHT | RADIVS | TANGENT CURVE | TP ™o
NO | ANGLE REE | OR LENGTH | LENGTH
LEFT I I~
METRES | METRES o
| Deg, [.'i'lin ‘|5u KM: From | KWL To
1 2 3 |4 5 6 7 8 9
B8 85 38 15 275 R 63636 58966 951,14 01753534 02436 a8
BS. 59 43 48 275 R 63636 36541 66339  03/04320  03/706.68
% 29 36 24 2 R 875 23411 45751 06/031.02  06/488 52
9. 18 25 215 2 R 875 141,91 09/779.97  10/06027
2210 23 35 25 R 3500 31760 63346 13/89775 1444122
9. 8 31 1 R 1750 13159 26268  23M67.74  23/730.42
%4 34 39 3 275 R 63636 19856 | 38494 3078577 3117071
95§17 31 R 875 41853  TBO7T  33/091.12  33/%7100
9. 25 37 42 2 R 63636 14474 28465  40/67633 40960 98
9, 35 2 41 275 R 875 276,26 53519 4398495 440520 14
8. 22 52 19 12 R 1750 354.01 698,59  48/11560  48/814.28
9. 39 11 05 2 R 875 31144 59842 52043631  S3/034.73
0. 82 6 5 1| R 1750 152435  250B.00 55/950.91  58/458 98
11, & 13 29 1 R 1750 125,82 251.21 3997761 60/228.32
B2 11 220 3 % 1750 16911 3378 6320074  63/546.02
0 1. 21 s 4 275 R 63636 12300  243.01  65/030.33 6527334

B¢l




|5 | DEFLECTION — DEG | RIGHT | RADITS TANGENT | CURVE | TP1 —
NO | ANGLE REE | OR LENGTH LENGTH
LEFT N IN
- _— — | METRES METRES | L e
Deg. | Min |! Sec K . |
1 2 3 |4 5 7 i N P
. —— o y | | |
104, 55 10 15 275 R 63636 337258 612,76  65/581 08
105, 33 21 2 275 R 63636 19062 37041 66/516,25
106, 28 48 46 2 R 875 224,77 44002 6728300
107 14 46 & | R 1750 276.80 451.08  &9/572.22
108, 12 58 54 1 R 1750 19833 39498 73/418.68
09. 30 28 40 275 m 636.36 17336 33851 R1/65544
10, 27 24 4 o R 875 213.40 41862  R4/648 58
1Y, 35 10 42 275 p 63636  207.86 401.82  85/824 89
112 10 21 25 R 1750 158.60 31634  §OO8I 5]
113, 39 3l s 275 R 636.36 22859 43891  92/69.77
N4, 27 2 a9 R | 750 420,89 B26.10  97/203 47
115. 51 9 59 9 R R75 418.9] 78139  108/477 47
3 116, 30 38 44 | R 1750 47950 93602  111/240.85
117 2% 51 38 2715 R 63636  163.75 320,54 371.8%
11 64 47 23 275 R 63636 40377 116/889.16

el

7119.59

70/023 30
73/813.66
81/903 05,
85/067.30
87/226 71
90/290.85
02/508.68
98/020.56 |
109/258 86
112/176.87
114/692.39 |

117/608,75




]
]

ANNEXURE-TIT/T

")

MORTHERN RAIWAY]
| INDIEX MM i,

I

|

el 1'.'.ILJHL‘!
T HAG DISTRICT] “ S1HCWING .
JAN ! | H!
| |

ALTERMATIVE ALIGHMME

FOR |
‘-. - | UDHAMPUR QAZIGL r;tff- '
J SECTION
..ll‘_ﬂ-.__ i'.} L - = e R vy
oA DT panmiaL =) S [ JawnHaR TUNNEL { x
e 1 TUMMEL ’ N LA :

s

*
L '-,‘. Iy
- ’
. ““V'ﬂr
' LN ! DODA DISTRICT
pHAMPLIR DISTRICT [

. RS, HAMBAN il b1 ¥
» P, )
! L] @“-3‘* \ 1"'“‘-'“‘_- F
1MD 3 LY ‘\ HUMD]
IRy SALAL i . 1 CHEHAH
. HORTH BANK

: ZENY ;s

i
HL&JI CHEMERN =
g -
¥ e N f
- = w=Firval ALIGNMENT f 2
KRATH : _LH'_._,_F o
LEGEMD
F.b" ’ POLAE T TEH A IGRIRNAE T | m—
" 2 OMCHE I EASTERN it Tnn
. A aMEs ‘ URHAMER ALICSMIEMT
o " "q.,‘ \ , T WIS T T AL L SEIT. T | et
bt g . \ - i R LY B —
= SR i / 5. RN
; Hh‘u.u_ E A ODESTIOCT BOUNMOAITY e o ese
i -\-\_-"-\_\_\. +
% G |
3 F h‘-ﬂ:" “"'\-\._ - .H"‘\-\._\_ ,
B il x'n._
fie (o ST F T NTH I W
o e : b ,
T W i | ey
----- I gy i ol e 5, JLN,
— i y Eﬂg g S p— st LSEL

=T

=



ANNEXURE-IT)

" :| ANDERERE R

%

 FOEmNE
ALTEESRINES
LT = . —

—
AL i

- -
akr A =

M NELE i
Fomrin ——
J hAih

—_—

bt
: “"#wﬁ AWANTIPURA ity
. e
. i S

I
F

] u PAN |_|l,_|.1'
L TPLILVWAMA, "{ik w3 (1595 00)

b |1k a0
=
' % 'EH-DF'DEED FINAL _\-:'-'-:":,{
- e ALY \L\LLGNE'-"IF_E‘:!J_

YN L ARATHAG |

I S
KULEAM L % ‘1 Jvesoony |||
ﬁ kwt grteal |

2 TORL: | EROEA
5 T, !m,_ { ¥638.00)
-

'Il

LML i |
/ .
=31 ] = = e
H g : th
- yile i
ebids 1 4wk 51__"1""-..__. el ———— R N o L
Lk | n H4E BN
.

PeRAERIET Fig m 1m | EE HOMTHERR RAR WEY
_,___|| L E -__ i - =

pHGHE [ LLHES BiHEKET ik

o TR LAFD PRy LS TLTAT ] LA, B HAE

Fmgav et "L

E* ] '_‘L""I_




EMBANKMENT SECTION

TYPICAL CROSS SECTION

AHNEXURE -H/I
SHEET -1

b fe,
L1 3




———

"HIVHL
343315 313HINGD HOd 5INLINT
JEANYE HO0d4 SH1GIM MOy Wy 04
D30H3NA0I3H / ANRINIA

/T

=

“or98 §04 SNOISHAAID 20 3MATHIS SHL Bl KONIed¥ SHLNI DNVINGIES S¥'IIT HRliwad]
_ ¥34nS 32133443 01 300 3NIT I1ENCH KO OIEIND3Y IINVYUVITD VEIRI BAL

- 45 IYINT) MOWHL NE 35% 3UM1 HELD ANIOATINI]INIT 2IENOE NO RODO ChY
Sw3T0M1S KO WSE0 "IAEND FH1 40 30IS¥IIND KO NOIHSAD IS¥IIVE VHIXI 52471
-2307H 36 TIWHS SHIOIM NOUYWHOS N 35YIEIN IRIMETI0S FHL S3NHAT WD
‘3[%a ¥IIVT ¥ LY SHIJITIS UIYINGD S0 35N 40 AL1TIB1E50H 3K

40 TSAYIIS $2HIT MIH TIV 20 ISV K1 TMWVII LY 051V JEY SHISNIWID 333HL

\ YV SHOENIHIO F5IHL
“OH[SSTSE5IN] n_."n:._...

*Wa 0l 20 HOIM5SAD 1S¥1T¥E ¥ KO J35VE

ol gHY ALITIEYIS HOUVWBDA"30VHIYED 0007 SHIMNGHYE HOd W d.m.._._._; 55371 18K 3

mil-§ | HEL'S aeE | wses  |[oolaw[A18vEIIIEd QINDKS INULIRI D0 HIJZG/HNYE 0 1HOITH JHITSHIVUYTL S¥ 14 Kl 10t
el "INNGIIV SiHL HO CIIAROELSI
ngol [WELS | CHASH IHER'd ELEIED e JANNI SSEITAZH ON (¥ HI 0F0AOH ONILIND NI WOSHL QWY SHNY
T TR 3K | 3N S04 WOFT) 0LAN 0359FHINT AONIONDS0EEOD HIG KOIIVHEDS _”_.,_a
Engdl 3719WS | 3TENn0Q] IR 5% Cidn O3S¥INANI 38 A8¥HIITHd DTN0HS SIYIRII NIVHL LIS KDL
| £x114N3T W SHVE NI sanys ATSAIY3dSTY WIET ONY WEE{9 20 SAEINED wITEL RO
’ 3570 51 HiOIM NAUYWH0Z WAKINIW 3HL ‘SINTT 3TEN0C OW Q4% 63 RC
g HIOIM NOUYRETS WA HINIK S210M
-V EOVID !
7-wyH3IvId e & ;
e

L .E_.___ _ m z__

dQEML L

it

j —
Ol L

C— ]

E=mwHIYIO

_ A
m SCE %
_
|
¥ F DY L
Hi HMAES ST _I- G T HIYIU
sWws suoiENTMD |

Jo06.

= —
e
. R




i 1

() |, AvNEXurRe-XT[r

B WTH §OHTE - Te e

HHEE BT 3T W Hire
L7 HEFF - 2000

(1515-2424 RDSC-IN

4 1-0522-458500)

; AT TR ;
'h i RAILMANAK, Locknmy (‘1@
#l"ll:[” b s 200 (PRND

450115 (DA

Lwernmient ol Belin-Slikesey asl Bk
[esearch Tresigns & Steedlacds Owginig s
LUCKMOW 2300 |

4 s
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Sub Provision of sub ballast — Guidelines for canhwork in Railway Projects

[
qj',f Hel? ED, Works Railway Board DO letter no; 99W- LMD dajed 8 F490 4".&
E, addressed o Shit VK Jan, EDGE. RDSO and copy 1o CAQ 1€ oes FUCTiH . M
“] el morthem Railway ‘:/,I
) T
In cerérenee o abuove, oS regueste] that the decails of the praject amd e progress
aleathvvork may pleass be wiven i the profonna encloseid. so that the further aotion ¥
rentioned in the above r..In:*rJuI letier may b taken by RS0 The steetehes wnene the
progress of carthwork i3 sueh it the present level is more than T below the farmation
level, minimam L thick Blanket should e provided inaccordance with the Raifwas
Board letter no: 94 CE-INMBS dated 10,12 98
biois pested that tee detnls of sonl tesimy - doge wiieh should fnelide 15
r !:l;‘:-:_li'fl.'-lln.. Hl, El;LrI:-..-h. stae diatribuion, loguad honr, plastic limit. plasiecy indes
coetficient i Formity {Cuk, Coellicient of curvature (Cey, Maximum Dy [enaiin,
Degree of co. saction achieved. Quirdity control organisation at site ete may also be
CUIIICa ey s that suiabilicy of esisting aarthwork can be assessed,
Further action in this connection will be taken on receipt of the shave details”
-\;" 'hl'.'l
DA as gl e - . o
iy Akun)
CReiLve Eirsenrd GIE
EPy e LD Woarks, ailway Boatd in referenes 1o his dhiove refermed bty
] i gt
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foas ‘Mo, OL/CELTI/M/2

AMNEXDRE -

I FIHTE GOVERNMENT OF INOIA
R AT MINIETRY OF RAILWAYS
( Yoa a1 RAILWAY BOARD )

ity

Fer e, 1 [ReEh-110001, M
Rl Bfavan, New DaRCT 00T, el 3555 5419

Chilef Engineers,
All Rallways,

Subee Provision of sub-ballast,

Ref: . HRailway Board's letter of
even no, dt, 6,8,93,

Vide Bpard'a above referresd letter, different

thilckness of sub-=ballast have boen pregscribed in the

track, depending upeon the arxle load, CMT and masximum
speed of. trains. According to it, the thickness of
sub-ballast laver varles with change of speesd and traffic
density ete, "The saeed and the track density of routes
[s & varigble factor and therefore the thickness af balls:
whilch will be reguired to be .increased in futurs depend In;
upan the speed and traffic density will posa a serlous
probolem-as the work will be required to be carried out
under trafflic conditlons,

A reference has been received from cAD (C)/C. Riy,
suggesting to lay down uniform thickness of sus-ballast
for all routes, This has been examined in Bpard'as affice
and Bopard have decided that in future, for all new 1ineas
and doublings, the thickness of sub-ballast { blanket laye
b one melne showld- be.preovided irresgpectdve of the -
present axle load, GMT and sectional speed of these 1lines

. unless the thickness of layer required for the needs of
axle loads, CMT and speeds are gredter than one metre.

the provisions made for blanket layer fop existing
Lines have also been re-examined, The railways are
cmaarking upon heavy axle load and tralling leoads, These
features will have slgniticant effect on formation,
Gradually, the heavy axle load wagons will cover the enti:
railway net work, In order not to create any handicap
at a later date on this score, 1t has peen deeided to
Provide a minlmum of 50 em, thick layer wherever the work
is executed unless the thickness required from the needs
of axle loads, GMT and speed 1s pgreater than 60 o,
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GOVERNMENT OF INDIA
MINISTAY OF RAILMWAYS
RATLWAY DOARD
Ho,94/0RTT /Me/? New Delhil,dt. di—&—gm

The Genoral Menager(Bngeg.)
ALl Tndipn Railuaya.

Subi= Trovision of Sub-ballast on exlating lines.

& F & @

Railwey Board wide thelr letter No.95/41/Genl/o/39
dated 9.10,946 have lmeued Jorreotlion 8lip bo Guidelines
for Barthwork in Reilway preojects, May BT imdicating
provision of sub-ballast{blanket)} on all new conetructions
on Indlan Rallways. Beoard have deoided that provision of
ballaat and pub-ballast depending upon exls load, GHT and
gpaed aro to he' followed for exieting vroutes pleso, Depth
of hallgat ond. sub=ballpat Lo be provided for varioun
combinations af axrle lopd, GHNT and speed of train operatiec
on exiating routes are indicated 1n Annexures].

Thesa deptha of ballast and pub-<ballast are for
preferred category of soilla.  Characteristica for preferrs
category of molls are enclosed asa Annexura=IT(Ref. :Guideli
for Barthwork in Converslion Projects = Bept.,1995).

Tor pther stretehes, dspth of ballast & sub-ballast
are to be determined based on threshold stress velue ol T:
apil dertermined under dynamic triaxlal testlng.

Formationa on all the gtretches where higher pxle
losda/epeeda are to be introduced, should be upgraded in
ling with above instructions. Exlsting stretches whers
problems of wapk Tormatlons are belng experlenced aleso nes
to be investigated properly and provided With sultable la;
of gub-ballmpat. Speoifications for sub-ballmet(Blanket]
material as per RD30's Guldelin=a for Barthwork,MayB7.

—E«-H-‘—I—*

( DEEPAX ERISHAN
Bxo.Director Qivil Enms. (P)
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CONSTRUCTION AND ENGINEERING

Annexure VIV

Following steps are required for estimation of the
Hood discharge.

(i) Preparation of catchment area plan of the
nungauged calchnent,

fir) .D.n:f-.f.-a:m.l'.'-i'cr.r.l'rj.'i of physiography parameters viz:
catchment area {A), Length of the longest stream
(L), Length of stream from CG of the catchment
(LC) and equivalent stream slope (5).

Determination of - he SUG parameters and plotting

SUG by using following emperical formula.

(1456
B = 2498 "L /8

178

'}

; q,. = 1.048 "t p)

.
-

ERIITY

H mw = [ 0F4 ™ ['I..Ill_a‘I ..-{-'.-"r-:'l':j'

0124
W,y = 0.972 * (L*Lc /S)

[.769
Wiy =10, [8O % ¥y

LAEMTAMPUR — SRINAGAR-BARAMULLA
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CONSTRUCTION AND ENGINEERING

1.246
HRas= 0418 % (W3
0.453
e = I Bg5 * (!I.,,:'
Op =gp * 4

[iif) ¢ P = Peak Discharge of Unit Hydrograph
(Cumecs.)

p = Time from the Cenire of Effective Rainfall

- duration to the

L. &, Peak (hr.)

Y30 = Width of the U.G. measured at the 50% of peak
discharge

ordinate {(ht)

Y75 = Width of the U.G. measured at 75% of peak
discharge
ordinate (hr)
”fn A0 = Widrh of the rising limb of UG, measured at
li 0% af peak

discharge ordinate {hr.)

CDHAMPUR — SRINAGAR-BARAMULLA




CONSTRUCTION AND ENGINEERING

"a7i=  Width of the rising limb of U.G. measured o
73% af peak

discharge ordinate thr)

i = Base width of Unir Hydrograph ()

A = Calchment Arvea (Sg.km.,)
g 'l
o = @A = Cumec per vg. k. :
L 4 i
|
i Lwtimation of dexign storm duration ¥, has I

heen adopted as 1.1 £y

(tv) Estimation of paint rainfall and areal rerinfall for
design storm duration | D) and to obtain areal
rainfall increments for wunit duration intervals Jrom

the relevant tables and graphs given report -

(v} Estimation of effective rainfall increments hy

stbsiracting the desizn loss rate from the areal

rainfall increments.

(vi) Estimation of base flow.

(vii} Computation of design flood peak and flood 1l
hydrograph.

UDHAMPUR — SRINAGAR-BARAMULLA
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SUE SURFACE INVESTIGATION OF MAJOR BRIDGES

Sub surface investigation of major bridges was carried out through core drilling varying in depth from 18 meters to 50 meters
The job was completed through the use of diamond bit by taking the samples of NX size. The annexures attached alongwith the report
depict the bore logs of different bridges for which the drilling had been done. The undisturbed samples which had been obtained
through this process were subjected to laboratory testing in respect of (T} Unconfined compressive strength (ii) density (i) specific
gravity (iv) porosity. Keeping in view the nature of strata, the 8.P.T. and plate load test have not been conducied as the results of such

tests in this type of strata tend to be erroneous. The bearing capacity of the strata was decided based of the codal provisions as per the
test results,

DESIGN OF MAJOR BRIDGES

All bnidges for the project have been designed as per MODIFIED BROAD GAUGE STANDARDS 1987, The ensuing

paragraphs highlight the provisions of various codes and their correction slips considerad important for the design of vanious elements
of the major bridges.

ﬂ:r_.tp

The following is prepared for the listed standards and reflact the salient features as a ready reckoner for the design of various
u_ elements and construction materal They may not be construed to be a substitute of the relevant prevision of the codes

{ _PART 1 : SUPERSTRUCTURE
S.No. ITEM Reference of Relevant Code | Clause
1.0 Materiz] Properties
1.1 Cement : OPC 43 grade IS : 8112
t OPC 53 grade IS: 12269

1.2 Coarse & fine aggregates I5:383

Water used for concreting and curing Cl44 & Alcslip 20 &CL 3.3 IRC18

e

- \




Reinforcement ¢ Hot Rolled deformed hars!
Cold Twisted Bars
Dimension for round and square Steel Bar
for Structural and Gen. Engineering purpose

Structural Steel  : Steel for general and Structural Purpose

Prestressing strand : Uncoated stress reljeved low relaxation
strand of Tply & nominal diameter 12. 7Tmm
tlass | type UTS = 16,33 ¢
class Mtype UTS =18.7371.

Size :T13
Modulus of Elasticity : 196 GPa

Concrete fur Deck = M45 grade
Mordulus of Elesticity Ec = 183000 ¥ f, kgfem®
Modulus of Rupture =225 + 7,
Where f. isin kgiem®

Steel for Reinforeed Conerete
UTS ;415 Mpe'
Modculus of Elasticity : 200 Gpa

Sheathing : System  Thick-ness Dia Ultimate load
12T13 4 mm T2mm  196/223 tfor class T& I
19T13 Smm S0mm 353 ¢
(Equivalent wire system also permissibie subject to satisfaction of Engineer
Re Spec. adopied)
]

IS 1139
I3 1785
I5 1732

15 2062

IS 14268

CL36olIRC 18




1.11

2.0

2.1

&3

24

2.5

Anchorage

: As per stressing system adopted.

Losses in Prestressed Concrete members

Elastic shortening

Creep of conerete

Creep of Steel

Sh 1ﬂ—...-ﬂm _

Friction

Elip at anchorage

: During stage prestressing as applicable

[l
L}

0.043% per 100 kgfsqcmsiress at Centroid of
preswessing steel.

: Low relaxation steel to be used and losses assessed

as under

1.8% after 100 hrs, 2.5% afler 1000 hrs. & 2.5 x 2.5
= 5.23% long term at 70% UTS & Zero at 50% UTS
In the absence of verifiable data shall be taken as
8% @70% UTS & Zero at S0% UTS

: Residual shrinkage strain

+ Will depend on system used, shall be taken as 0.6

At28 days : 019%

14 days : 025%

10 days : .030%

Differential shrinkage strasses shall be accounted for.

if deck is cast in stages. Reinforcement shall be =
20mm for Tor stes]

t Px=Po (1o - Ke)

Po= Stress at jacking end

o = Change of angle in radians.

u :Cooeft. of friction. = 0.3 for steel moving on steel
Ke: wobble coeft = 00328/m of cable length

cl. 6.7.2

cl.6.4
IS14268

cl. 6.73 and
Ade slip 20

¢l. 6.7.4 and
IRC18¢l 113

cl. 6.7.5

w1




3.0

3.1

il

*3

3.5

36

Service Loads

Permanent Loads

Live Leads

For Simply
Supported Spans :

For continuous
Spans

Dynamic efTect

Longitudinal
Forces

mm for grip type anchorages and the wedge settles
following stressing. (Freyssinat type).

Self Weight for Conerete deck = 2.5 T'm®
Superimposed Dead Load . Ballast=5.5'm
Track=0.67"/m

Cable & Pipe lines : 150 Kg/m cn either side

: As per the Addendum and Cormrigendum Slip No.16

dated 14.1 88

Total load for Bending Moment, shear ard
Coefficient of dynamic augment{CDA) for vanous
bridge spans shall be used as specified in Appendix 1
for Modified BG loading - 1987,

The bending moments and shear forces for design
purposes at vamous secuons shall be computed for
loading spectrum shown in Appendix I for Modified
BG Loading - 1987

Shall be as per IRS clause 24 1.1 for countinous
decks and Appendix I AC slip no. 16 dated
14.1.1988 for simply supported spans.

No dynemic effect shall be aken on footpath loads or
lengitudinal forces,

Tractive effort | 30ts per loco & for spans more than
2Gm = [ 0
Braking effect : 25% of Locy axle Joads

Br.App.l &

Br. el 2.3.1

Ref. Br. Rules
App. II

Ref, Br. Rules
el 2.3.1
App. [

Br. App Il of
Ade slip no. 16

BR. el. 2.3.1.1

Adeslip 21

LA




a7

38

3.9

.10

RS |

Forces due to
track eccentricity

Raking forces

Derailment loads

Live Load On :

Footpath

Forces on
Parapets

13.4% of Train load on the losded length

Gradient effect ; Shall be statiscally determined but
shall not exceed the limits specified ghove

The forces to be reduced by 25% for dispersion due
to welded rauls with il free fastenings, appreach
anchorage ete,, subject to a minimum of 16T and an
additional 40% if span is supported on elastromeric
bearings (not integrated with pier)

t Load eccentricity of 100 mm to be considered even

on straight tracks

: 600 kg/m length of deck .

¢ Shall satisfy for deck with guard raile for

Serviceability, Ultimate and Stability conditions only.

Live load on inotpath shall be taken as 420 ke/m® for
slab design, and for deck girders system as per IRS
clause 2322,

Approximately 30 m Spans = 300 kg /m2

100m spans = 200 kg/m2

: Height of parapet above the foar path level = | Om

A horizontal force of 150 Keg/m and a vertical farce
of 150 Kg/m applied simultaneously at the top of

parapet
Kerbs shall have a width of less than 800mm

b

L

&

Aleslip 16
Aleslip 21

BR L 2.8.23

Afeslip 19
BR el 251

Br.cl. 2.0

Br. Ale slip 18 &
.__.-_..w-—u. IX

BR.23.2.1&
BR.¢l.23.2.2

BR ¢l 2.10

BRelL2324
S

Ing




313 Temperature . Cpefficient of expansion for Concrete =11 Tx10%° per BR.cl-2.6
EfTect e
Global Temperature variation = + 25° C,
During Construction Temperature
Temperature gradient for PSC box girder Clause 5.4 of BS 3400
Partl _

Temperature Movement of deck due to Temp. shall
be independent of ballast

Provide Ventilation in the box girder with spans 4Jm
and above to reduce creep & shnnkage strin and

3.14  Ventilation

L i

also 1o minimise temperzture gradient through box H
]
4.0 Distribution, - Distribution reinforcement shall be 20% of the main  A/e slip no. 13
Temperature and cainforcement or 0.2% of the concrete arsea whichever and dl. 6.19.3.1
Shrinkage 15 higher, =

Remforcement
Quantum can be reduced by 25% where HYSD bars

© areused
This steel to be placed 23 over the main
reinforcement and 1/3 in the same direction below the
surface far away from the main reinforcement and an
equal amount perpendicular to it
This provision may be ignored if this min, stee| is
available from other design requirements.

2.0 Seismic Force . Applicable zone : [V & V : coefficentay =003 & Br.ch .11

0.08 respectively _
Importance factor 1= 1.3 “
Soil factor 8 = 1.0 I




6.0

Wind
Effect

Pressure :

Horizontal seizmic coefficent X = Flag
Vertical seismic coefficent will be half of the
honzontal seismic co-efficient

Effect on Live load shall be ignored along bridge
onlky.

The goveming seismic velues for the seismic stage
snall be as per se1smic co-efficient method

The response spectrum for the DBE cases of Roorkes
report shall be evaluated, and checked if the result
exceeds the results of the seismic co-efficient
method

The ultimate capacity of the bridge shall be checked
for the Response Spectrum for the MCE case, Failure
mode shall be high steel elongation followed by
concrete crushing The charactenstic value of the
concrete and steel shall be taken when evaluating the
structural capacry.

While evaluating the above the scour level shall be
taken for the Average Annual Aood level

The swmbility of all sections especially at bearing
footing & foundation levels shall be checked for a
tactor of safely of 1.5

Basio Wind Pressure as per IS 875 (@ 30 m above
Mean retarding surface,

Roorkee Report

CL &1

Br.CL 2.11.3 and itssub paras

Mezn retarding surface ;: K = Cmss Sectinn _ares nf
bed betwesn abutments Below abutment bed
Bed width between abutments

Ht for wind pressure evaluation = K + Height from




bed to deck level at sbutment

Height of Rolling stock =3.54 m/m

C.G. of Rolling stock =23Tm

Exposed area of Box girders to be calculated by
considering total depth of deck and the box girder.

7.0 Construction Load : To be evaluated on the basis of equipment to be used
as per supenstmicture design For cantilfvered
construction the actual lead during constiuction shall
be validated to comply with the assumption made;
this factor is also relevant for camber prediction
during cantilevered construction.

Cule)

Live load may be assumed 50 rmb_n._m on deck.
During handling : Compressive stress Cl. 6.6.4.4

Tensile stress to an extent of 5% of the permissible
compressive stress may be permitted,

80 Differential .+ To be evalusted Fom soil data and accommodated n
Settlement the design process. No settlement shall be taken for
Pier and live loads. The foundations shall be so

designed so that long term settlement does not exceed _

25 mm,

9.0 CoefTicient of : Elestomenic/POT/POT + PTFE DBearing well
Friction at  lubricated and dust protected shall be used.
Bearings :
Coefficient of Friction shall be taken as under in the
absence of dats supplied by the manuficturers.

’-
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Bearing Stress i B.5. 5400
N/mm2 Part & clause 5.14.2.4 Table 3

5 8%
10 &%
20 4%
30+ 3%

=

T
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LIVE LOADS AND LOAD COMBINATION TO BE CONSIDERED FOR STRAIGHT BRIDGES

e

Load Cases (LC )

1.
3
3,

4
5
6.
-
g
9

10,

11,
12.

13.
14,

DL1: Ist Self Load + Constn, Load, if any.

DL2: 2nd stage: Ballast retainer + Kerb + Railing + Footpath
DL3: Ballast + sleeper + Track + Pipes & Cables.

LL: Live load + Footpath live load (FPL)

Temp. effect(TE)

Longitudinal Foree (LF)

Raking force [RF)

Wind effect (WE)

Seismic effect (SEj

Prestressing EfTect (First stage = PE 1, second stage PE=2)
DifTerential Settlements (DS)

Derailment Effect (DE)

Prestressing effect after losses (First stage KPEL, sccond stage KPE2)

Loads due to Bearing Friction (FB)

%40



S.N.

L=l T N R S RS

Load Combination
Pre-Service stage.
DLI+PE1
LC1+TE
LC1+8E
LC1+WE
DLI1+DL2+KPE1+PE2
DL1+DL2+KPEI+KPE2
LC6+DL 3
LCT+D8
LC8+TE
LC9+WE
LC8+5E
Service Stage
LC7+LL+LF+TR
LC 12+ D8
LCI1+TE
LC 13+5E
LCISH+WE
LCS+DE
LC8+FB

Reference of draft IRS code

Not mentioned in the draft code.
-Da-
-Do-
-Dhp-
=[ha-
~Dy-
D=
-Do-
Do-
Do
-Do-

Combination 1

Combinaticn 3
Combination 2
Combination 2
Combination 5
Combination 4




11.0

11.1

11.2

113

114

Permissible Stresses in
Prestressed Concrete

Conerete

At Transfer

Al Working

Prestressing Sieel

Expasure status ; Normal

el 6.6.42
Allowable Compressive streags
0.4 x Cube strenpth at time of stressing,
or | .2 x permissibie Comp, atress at wacking whichever
15 less,
Tensile Stress ; Under partial DL : 1720 of permissible
compressive stress
Underfull DL  : Nil

Compressive Stress cl. 6.6.4.5
For cube strength of 28 days of 350 ke/em *= 112 kg/em

For cube strength of 28 days of 530 kg/em® = 140 ka/em

For intermediate values of cube strength, interpolatad

velue may be taken,

Allowable tensile stress m the concrete during service Aleslip 24
conditions with and withbut seismic loading,

At the time of mitial tensioning, the maximum tensile Afe slip 20
stress in the steel at the jack end shall not exceed 305 Clause

of GUTS and after anchoring 70% of GUTS. 6.6.2.1
Including the effecis of Grewp, Shrinkage, Fistion, CLegA2

L42.




12,0

13.0

14.0

151

152

wobble and relaxation of steel, the meximum tensile
stress &L the point of maximum bending moment shall
10t éxceed

(2) 0. of proofstress or

() 0.8 of the ultimate strength whichevsr is Jower

Dispersion of Railway Live load through sleepers and ballast

Dispersion through ballast , 2 Vertical x 1 Horizonzal
RCC  Slab  spanning Longitudinal Duspersion : % span on each side of loaded

transverly:

Minimum Dimensions :
of deck members

Spacing of Diaphrams

Concrete Cover over
Reinforcement

Cover & spacing of
curved tendons

Anchorage ﬂﬁm_._w

ares
¥eof loaded length on each side of loaded area for cantilaver
alabs

Deck slab not less than 200 mm.

Tip of cantilever not Jess than [ 50 mm
Bottom slab of box girderg not less than 150 mm
Web thickness : Single duct and double duct

For box girders - at least two end dhaphragms with

proper openings for access,
For PSC. Reinforcement other 40mm MM
sections: than pre-siressing steel

For sheaths TS mm minimum

Spacing shall comply provisions of edge distance and

Br.Cl2.342

CL6.12.A of Ade slip 20

Afe slip 23

cl. 6.16.3 of
Ale slip 20

cl. 6.20
Afeslip 20

el 627 of
Ale slip 20

34%




16.0

17.0

17,1

I'N

3

18.0

19.0

19.1

19.2

Section Properties

RESERVE CABLES

Emergency Cable ;

Future Capje

Shear Provision

reiniorcement g PEr system ysed finy Pre-stressing

In post tensioneg members whila calculating irea, (16322
centroid  ang momesnt af inertia of CTOSS  sections
deduction shall be made for cable ducts,

This shall be capable of EEnerating 4% of tog) design o, .22 of
force in the Sntcture, Ade slip 20

This shall capar for 15% of the total designed Pre- Cl,6.22.9
Stréssing forea Pravision shal be made for a5¥  Aleslip no, 2
installation whex required.

This shal] pa carmed out for ultimate Igad condition CLé&172

Prestressed Beamy only. Aleslip 19
Shear stress shal) not excesd provision ofel 61723,
Min, shear sgug| shall always he Provided as pey g
61725
Shear steel shai] be provided in accordance with of
S1721,51734 &6.1725

POST WORKING CONDITIONS

Load Condition A¢ Fireg

Crack

Load Conditions A
Failure

LIDL+12517, ClL6.92.4

I4DL+20p {Super imposed DL)+200L1

544




20.0

1.0

2.0

2.1

¥ O

Ultimate Load Design

Miscellaneous Provisions

PART 2: SUBSTRUCTURE : FIERS & FOUNDATIONS OF PIERS

All the clauses referred 1o in Part Z pertain to the sub structure code unless otherwise specified

Standards -

Materials :

Cement Reinforcement
and ather provisions

Concrete :

S S —— ll..l.r-...lI.uil.l.._'I.u...-l-.ln.l. '

Shall comply ¢ 6.10

Deck to be case honzentally for simply supported spans
Drainage provisions (@ 6m ocs.

Deck surface protection @ 50 MM if Mastic asphalt is
used,

Generally the substrucmups shall be in RCC and shall Reference of Relevant Code /
conform to the provisions of the codes already referred  Clause
fo under Standards (page 4) parucularly the Code of
practice for the Design of Substructure and
foundations of bridges

(Revised 1985)

a3 per clause 1.0 fn Pam |

Conerete grade used in the substructure shall be a5 under
for durability and service con diticns,



3.0

EN |

3.2

4.0

4.1

6.0

Mass Concrete 13%6¢cc
Loads & Load Combination & Stresses

The loads on the substructure shall be those transmitted from the deck besides forces due
o wind/seismuc effects, and water curreat over the submerged portion.

L]

Since the entire project lies in seismic zone 4 and 5, the stresses during ersction shall not  Clause 5.13, 514 & 5.15.

exceed beyvond 1.4 times of the permissible stresses when wind or seismic effects are also
accounted for

Force on Pier

Force due to Water Current Forces on the pier. Clause 5.9
Pressure shall be evaluated by the formula
P=KAV2
K = Constant for shape of cut watsr,

Force due to n_..E.nE flowing &t an angle to the pier Clause 3.9.2.3
Point of application of the water current Clanse 5526
Buoyancy Buoyancy on submerged portion of piers & foundations  Clausge 5.10.1.1

ghall be taken as 100% if the same 13 founded on coarse
sand or shungle & 50% for other sireta. For rocky strata
the effect of buovancy will be as per the discretion of
the designer.
Seismie effect » Modal Analysis as per the Roorkes Report shall be C15.12.12

camed out where the piers are higher than 30 m.

*» While cvaluating the seismic forces on the Cl Si25and 57122

A4.6




7.0

7.1

. 5

7.4

75

substructure, besides the fores genenated by its own
dead weight Hydrodynamic  forces shall e
accounted for .

Foundation design.

Bceounting for buoyancy, active and Passive pressure from the embedded soil whare
applicable, shall cause the resultant 16 fll within the midd]e third of the base if founded
an soil and within the middle half if founded on rock Embedment in soil shall not be
less than 1.25 m

Stability factors in foundations

The depth of foundations below the water level for the design discharge for foundations
shall not be less than 1 33 times of the maximym depth of scaur

Over turning of the well foundation

FPART 3 : EARTH PRESSURE ON ABUTMENTS AND
FOUNDATIONS IN CONCRETE

.0 Standards : Generally the substruchire shal] be m RCC and shall conform 1o the provisions

of the codes already referrad t0 under Standards (page 4) perticularly the
Code of practice for the Design of Substructure and foundations of
bridges

(Revised 1983

Cl 641

Clavse 6.5 and 6 8

Clause 611

Clause 5101

Clanze 6103




1.1
1.2

1.3

1.4

[ Hs

For calculation of earth pressure Coulomb’s theory will be used.

Where the abutment is founded on compressible clay the active earth pressure shall be

increased by 50% except for very soft soft clay organic silts,

Earth pressure due to surcharge behind ballast wall.

Active and passive earth Pressure under seismic conditions,

Active and passive surcharge.

Fer submerged earth fill the satumated unit weight of the soil shall be take
out the forces and their C.G.

E.&E:H mcrement of submerged earthfij]

Permisstble stressed in concrate.

Permissible increase in allowabie bearing pressure on sod

Stability provisions

1 while working

CL 5.7.1 and its sub paras

Cl5.7.3
CL5S

CL51256

CL15.12.6.3 and 15.12.6.4

3448

Cl.5.12.7.1

ClL 512,72 »

. 5.15.4
Clso

CL6.11
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CONCRETE MIX FOR THE SUPER STRUCTURE

A sizeabls number of major bridges are high bridges. Their height from the bottom of foundation 1o the top of pie, CEp is more
than 30 meters, As per the stipulation of the present LS 1 1393, for such bridges the dynamic analysis for caleulation of earthquake
forces is mandatory. For such bridges the earthquake forces are to be caleglaed based on static co-sfficient method and dynamie
analysis. The higher of the two forces are to be considered for the des; &0, Accordingly, for al major bridges having a height of mare
“ar 30 meters, dynamic anakyzis az per the Roorkes University Report has been done

g, o
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Annexure - VIAy

DETAILS OF HYDRAULIC SLIP FORM

SHUTTERING

{11}

The slip form system or construction of hollow/salid
piers is characterised by 1lm  high shuttering for the
entire cross section of the structure jointed together as
Lthe singie unit which is lifted at specified rate uniformly
as the process of concreting progresses. The entire
system is supported hydraulically through jacks.  The

main components of the system are described below:-

SLIP FORM COMPONENETS

Shuttering :- The shuttering consist of 4 to 5 mm
thick steel plates supported  with angle framing on the
out side to enable the shutter plates to take the proper
shape of the structure.

Steel Waler -  Generally two steel walers of ISMC-
PO e vsed . These walers ran along the periphery of
the structure and support the shuttering plates all around

tlhe e |'i|1h+:. ¥
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(iv)

(v)

Yokes - This is the main pat of the slip form
shutlering as the enlirg load of the shutlering plates
through waler is supported on the vertical legs of the
yokes. Depending upon the size and shape of the
structure the spacing of the yokes is normally kept as 1
to 1.5 m cfc. The yoke legs are connected horizontally
with :,rukte beams which are supporied on jail.:k:s through

jack rod.

Jack Rod :~ The entire load of the slip form
arrangement is transferred through jack rod to the
concrete surface already cast. The jack rod is normally

of 25 mm dia and 15 retrievable.

Hydraulic Jacks :- The hydraulic jacks are operated
through power pack and are fixed with the jack rods.
Generally these jacks are of 3 tonne capacity. One jack
is provided at every yoke. The entire load of shuttering
working plate form etc. is transferred through these jack
to jack rod to the bottom concrete.  The jacks are double
acting type which facilitate sliding of jack over the jack

rod upward along with the entire slipform assembly.

Working, Platforms:-  The working platform made up

of wooden planks are also fixed with the slipform

assembly i.e one at the top level which is used for fixing

T8




2.0

the reinforcement , pouring of concrete and operation of
the power pack.  Another working platform  is provided
about | m below the bottom ol the slipforim assembly, sa
that the surface of  green concrele can be attended by
Masons.

SLIPTORM OPERATION

Slipform operation shall penerally be executed in a
continuous, round the clock manner resulting  in
monolithic structure without horizontal joints. However,
should there be stoppage of slipping operation due to any
reason the construction joint so created shall be treated in
a manner similar to those for fixed form joints. The
cycle of operation commencing form the stage when

the forms are filled with concrete after erection of the
slipform in proper position and proper manner, is to raise
the form with the help of jacks until the entire form work
has been evenly raised to about 250 mm or so. The
horizontal reinforcement for this height shall be placed in
position and concrete deposited and vibrated almost 1o
the top of the formwork. The hydraulic jacking system
shall provide for the simultaneous movement of all the
jacks in small pre-caleulated increments of 25 mm in 10
to 15 minutes giving a sliding rate of 100 to 150 mm per
hour average of continuous slipforming. Concrete shall
generally be placed in equal horizontal bends of not more
than 250 mm and not less than 100mm in depth. The

slides operations in no case shall be so fast as o cause




‘blowouts’ of soft concrete falling out from under the
[orm nor so slow as to cause lifiing of concrete or
concrete sticking to forms.  The sliding operation will

have to  be carried ouwt under careful experienced

supervision,
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CHECIK REQUEST roy 12 'Oy -‘1'[]_{&
( LEAN CONCRETE

BRIDGE NO .. FOUNDATION | CCATION, .
PART - 4

L. Soil starta af founding level - R .
L Soft Pocket il any e T g i
R R.T. af Pit { Four comers and Clentre )
DN =R UDALRighs Kaira'lafn Nl Risli {“wiitne
4, Sulphare i.‘:-nrli;:nt of soi] & ground water ,,....... T -. .
% Unientation of By B R
LTI o K ond

i} w.rt, Centre Line ¢ i A

= |

i) w.r.t P'rep. fo 3 [ _
wenire laje

LDl sicle KTR T o | b et
iy Pu Dunensions i
Part (B) Arrangement of Materig] clc,

Cement Sand Crusher dusg e | V-l e
Ly R, i e O S

bearlalile SweedeRy MENL
& gifa,

Total shifts WO visnivaii g oL LTI O _
g labower: shify : B ey o T O i

4, Avatlabiline of Tep Mlier Vibrtor M3 wos

Diate Time Signature n:-J"rr.-nrr:-u-nm-__ —_—
INSPECTION nspector incharpe of sjre _
- |
e above Hspeqd iremis have heen checked and are wighi PerimE il N

Loncrenng may be allowed

Drate Time Signature of Jpo ENC B R

Datg Time Siunatire of ALy EX
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Lheck Request tor RCC in foundation

Eridga Leacation
A Layout
A-T  R.L,On Top of L.C.
KR UR 1
_i'l_.-J‘

Asd

-4

Oriantation of foundation

A 5] o
i f g
Dimension of foundaiion inside shutiering
Bides LACehd
Londition of shuttaring
Alignmeanit Cleaniness

Condition of jaints

Tighlfiess

Steel gelif orcaimait

Datailing of reinforcemeant

Locanan Sz Mo
fesnifi

P T

Viarscals

Lioogs

Sizsz i
i 57N
| " -
KL - TR,
L + ks
e H
LeFT : FIGHT
4
¥
* '-\_'E-I""1
o I i
EET: 1= il
Lga of luz Z=ni

- - - - -
TS L i Cpn i

L T

Whathaer steal has boan racerdad jn MA and signed - yasiko

A5




C-d. Cover to reinforcemant
Losation 1 2 3 4 . 5
Bottom
UDM side
KETR sida
Left sida
Right sida ,
Top
| E-§ ‘Whether joint sampling of steel reguired - YesiMo

o Dotzils of concrate mix to be usad

D-1  Grade of concrata Slump

D2 Proportion of Ingredients per bag of cement (Kgs.)

CA1Ormm CA20mm Sand Stane dusit Water

D-3 Homiral weight of cemant beg (by samaling} =

E Material avallabllity at sita{roul redfavailable)

Cemani CATOmm CAZ0mm Stoma dust Sand Waner

F Machinery availability at site

Mxsra Weaigh batchars Vibrators Mouids 03 Rar

£ Detzila of personnal to be daployed
Shifts required = Houwrs/Shift =
Category Shirt-1 Shift-2 Shift-3 ahift-4 Shift-6
of Staff
Engingar
SUpBMVISE
Masaon

Oparator

i Labaur

y o - e [ oot el S




“

Category Shift-o Shift-7
of Staff
Enginesr

Shift-a Shift-& Shift-10

Supanison
MMazan
Osarator

Labour

Date&Time of submitting check request: Signature of Contractor

The abave delails have bean checked by me and faund comract Variatians w1 parametere are
within parmissible limits, Permission for cancrating may be grentad

Diats Timea Slgnaturs ol Inapsciordn-Ch Fgal

Cata Tlima Signature of SEW/AEN
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REQUIREMENT OF QUARTERS AT DIFFERENT STATIONS BETTWEEN
UDHAMPUR — BARAMULLA

1

1F
11

14

289

§.NM0 Name ol stations Locations No. of quarters proposed to be constructed |
(Kms)

Type-1¥  Type-Ill  Type-ll Type-1 J
Udhampur 0.00 4 12 33 62
Chakarwaha 9.40 2 48
Katra 24.81 2 10 i5 76
Riasi 3290 | 3 17
Salal Road 47 80 4 14 64
Surukot 62 40 1 3 |7
Barala BZ.20 | 3 17
Sangaldan 94,70 6 9 30
Kohli 105,70 l 3 17
Laole 11880 4 G 30
Arpinchla 138.60 | 3 17
Banihal 147.55 4 g a0
Charil 152,70 1 3 17
Qazigund 167 30 5 7 e 30




S.No Name of Locations No. of quarters proposed to be constructed

sitations {Kms)
Type-IV  Type-Ill  Type-Il  Type-1

16.  Sadura 17820 i 3 17

17 Anantnag 18640 1 3 17

18, Panjgam 199,70 | 3 17

19 Awantipura 206.30 1 3 17

20. Kakapore 21690 1 3 17

21 Pampore 222.10 1 3 17

22, Srinagar 228.40 26 18 13 42

23,  Badgam 239.25 1 3 17

24, Rajwiansher 250,60 1 3 17

L, Pattan 262,70 1 3 17

26, Hamre 26:8.90 1 3 L7

27 Sopore 27170 1 3 i

28,  Baramulla 287.00 5 8 9 i
Total 42 89 195 7438

1596
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SUMMARY OF COST UDHAMPUR-BARAMULLA

Description
P-1100 - New Line Constructions
P-1110 - Preliminary Expenses
P-1120 - Land
P-1130 - Structural Engg. Works
~P-1131 - Earhwork
P<1132 - Tunnel (Civil Engg.)
P-1140 - Str.Engineering Works. P.Way
P-1141 - Rall & Fastening
P-1142 - Eleapers & Faslening
P-1143 - Points & Xings
P<1144 - Ballasi
P-1145 - Fancing
F-1146 - Road & Xings
P-1147 - Misc,
P-1150 - Bridge
P-1152 - Major Bridge
P-1155 - Minor Bridges
P-1160-Station Buildings
P-1161 - Offices {Civil)
P=1162 - Stations (Civil)
P-1163 - Power & Sub-station (Ciwily
P-1165 - Residantial Building (Civil)
P-1166 - Building in chw with staff welfare (i
P-1167 - Station Machinery {Ciil)
P-1170 - Equipment Plant & Machinery
P-1174 - Plants {Civil) Engg.
P-1178 - Misc. (Crvil)
P-1180 = General Charges Establishment
P-1181 - Direction & Genaral (Chvil)
F-1182 - Audit & Accounts (G
P-1183 - Civil Engg.
P-1186 - Operating Department
P-1188 - Slora (Civil + P.Way)
P-1129 - Medical (Civil)
P-1189 - Vigilance (Civil)

P-1190 - Genl charges other than establishment (Civil) -

P-1191 - Planl Constrection (Civil)
P-1182 - Insirurmenis (Civil)
P-1193 - Office Expansas {Civil)

P-1194-Temp. Residential Qts. & Accommoc

FP-1185 - Loss of Cash & Stlore
- Gecurity Charges

Total Cost [Civil)
Total Cost (Eleci)
Total Cost (S&T)

Total Gross Cost

ANNEXURE - H"/E

Costin Rs,
07T EATE441
GH32GTE ey

4096130842

2885996401
11208364047

807114724
BOZ5854T5
S2B03G15
SHEET2200
B3B253
15629548
BOSATO

4686907662
330408030

ABIESER2
2ETTUREST
18562144
220439670
BE7EGS2
164371685

11231402
8652670

185849514
17B0E2G49
1023682088
B3403520
81081437
22772194

11786037 ,

76705324
10478377
B6433891
160818055
2297248
‘If!lTE-U’EI{ICIG

20222501441
749875000
1800000000

0T T 2IT6441
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ANNEXURE - T2/1z

LI 14 s

LE T T 115 7%
ULHAMPUR- BARAMITLLA |
SUMMARY OF COST OF THE PROJECT |
(Flg. in Laes of @4
GROSS COST CRELIT MET COST
Eryg. i ML B N ) SRS D
Waorks ELEEE S RATH: {341 U {3
fenl Worls 7400.75 0.0 FA0E 75 |

Total= T PR T g mniaay

296




LI -Teaiba
Life wiso Assets of Clvil Engg. Weorks

il laes ol He )

= Mo Descrphion i Agoin Amannt
W [Lnas)
1 Laiawch laslannly ETHLETLS e

2 g Wik iRty & Bisd '

[rnpodant Bridged 103 | LT

Wajor Bridges 1645 S5450.01

Winar Bridges 1K) 2304 09
Tunngls 00 112053 65 |
i
3 Hudge ¥ ork {oieai) |
il | I

livpar el Bolyes
tlajen Esrbges il | (1K

mlirscr Etriclyen Y
F Slationes ond Buildiogs 5 FeE1 15
) ial Eanh Work {Formation} - TR T
i Ralis & Fastenlogs i LT 14 ;
[ e} Road crossings ncluding ek 0505 7300 I
Foot Owarl Under Bridgs i
(el) Bl i1} (i C%} |
Al B I

ia) Sleepar & Faslemngs e

- CETABREG mono hloch canonein ,
sleepers pclusiye of lillings ,

(i3} Foinis and Crossings il EEREER
T (a) Fails and Fastenings [2nd band) Ly ' Q0 i
{31 Preliminany Expansets L (1l ) |.

(o} Fanciing
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than Eskadbadiaburicl

in Dismanting 1.':|‘m|!:p=.'1:- %

A Blsepers & Fastommgs LLT-E T2
i [ el haned)

3 Gallas] 1Lk
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Credit for the rejeared materials= (-

Mol Cosi=
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iy an baes of Feg

S.Mo Descrpton Agein Amatnt
Yenrs
1 Station Machivery aml ter locking
ofbwer than MRk working
2 Tram control eaquipment | hinnk 14 1620000
warking and Tekscommimication syslem |
3 Llndengrouwnd cabifes J |
4 7 Payand Allovances . 1800 0]
5 Crthar than Pay and Allcwanoss
Gross cosi= TIMICHR
Credit for Releasod Materialgs i LR
Mot Cosl - FIEO I
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Life oof Assets as por velted Bloctrianl Sub-Estimate

LR -Bhmula

{hir. 10 lacr of B= )

5.Mo Draseription A in Amount
Yoears
1 E fem pafe oy oof SSlation Bl L[ L1247
2 Etectiihiealion of neovemd [F |- 14
.| ) e iS00 100 He ey im Carcusatangg Aie It
4 Elrclidicahon ol serace Tanidnegs 10
5 Elacinlication of Toilsis 10
G Eleciriticabon of 55T cabling. i
T Provizion of Eatteny moms 18]
o
i Elecirficaimen of P.L . Tower iu
L1} Elocirificalion o ©rs, Gate lodpes, 0
lerea | cressigs (Fyjee Qs )
L
b Frovemn of OH main yand hghiong 110
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Doseniption
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16
17

18
13
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DG set with M P Pased

a} Electrihcation of calins witl
Poverr cabilos

I Electric sulb station Buildings

Augumentaticn of LT SRRy al

Glations

Purchase of LT suppsly at
slalions & 0T ehargos
Macification of O H ¢ Charges
CHE maclion line exclugling wires
Electric contact wire

Piovislon of distilled watar
phants

Frovision of water eoclers

Estaldizhimesid charges, Pl
cansiiuciion, Instraments s
ether charges
other chames

Grivss coais=

Credit for Relescd Materials= i
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HHEDULE

thg. in lacs of s, )

YEAR K Rolling Stock TOTAL
5l Yoy 00 Tidd nn
<11l Year 0.0 7500.00
Srd Year 4 0 10060 00
dth Year 000 47282 00
Sth year | .00 A44145.00
Gth year £ {3 0754 00
7th year 0.00 30000,00
Bth yea 0,04 40386 00
Oth yaa | 0.00 3055800
100k yeay | 0 () 18950,00
TTth yea | 10802 60 33309 60
- 3 lcaiie 324416 6o

Lita Wi 4:@4

Year i

Syrs
10 yrs
13 yrs
20 yrs

alvage Vol (Straigit fipe mailiod)

e ] ¥is I
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40 yis

0 yrm
Maintenance Coal g9 35
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