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1.0  Introduction :

 Solapur Division of Central Railway had a unique 

geographical setting over the Mumbai-Chennai route.  

There were a large number of UMLC gates on the 

division, a majority of which were on the Miraj-
stKurduwadi-Latur branch line.  As on 1  April,2012, 

there were 71 unmanned gates on the division.

 Though a number of preventive steps as mandated by 

Railway Board from time to time were taken, these 

helped in controlling the number of accidents, but not 

in eliminating them.  Almost all the accidents at UMLC 

are inevitably fatal, causing a painful loss of lives.  

Efforts were started in March, 2012 to eliminate a few 

UMLC, wherever, the location, terrain and local 

population were amenable to closure of gate by either 

diversion, manning or RUB.  In May, an accident at a 

unmanned gate between Pandharpur-Sangola took 

place, in which 5 lives were lost.  This UMLC was 

manned on war footing in eight days. This awakened 

the Solapur team to the ever looming, omnipresent 

possibility of an UMLC accident.  It was decided that 

as a matter of Principle, no lives will be allowed to be 

lost on UMLC.

2.0  Immediate Steps:

 Wi th in  a  week 's  t ime each UMLC was 

comprehensively inspected not only by field officers, 

but also senior divisional officers and HQ officers.  

Adjoining villagers were spoken to, explaining the 

importance of eliminating accidents at UMLCs.  

Villagers gave very important insights into the 

problems faced by them while negotiating the UMLC.  

At a number of locations, Railway team found that 

though the UMLC was satisfying the safety and 

visibility criteria of Railways, the villagers pointed out 

typical problem of approach topography, constricted 

spaces, inherent sounds in adjoining areas,  which 

lead to the villages not noticing the approaching trains 

well in time.  The Loco Pilots also gave very useful 

inputs about train visibility issues.  At all the UMLC 

which were found vulnerable from any angle, suitable 

caution orders were imposed ranging from 50kmph to 

90kmph.

3.0  Level Crossing Counsellors:

 In the coming month, all the LC assets were improved 

including LC boards, LC surfacing and cleaning all the 

vicinity of vegetation.  Divisional safety team also 

undertook a villagers counseling drive.  Still, during 

regular visits at vulnerable gates, a sense of unsafe 

environment was felt during the passage of trains.  A 

possibility of posting Trackmen as temporary 

Watchmen at these gates was considered, but 

dropped in view of acute shortage in Trackmen cadre. 

After considering various alternatives, division 

decided to provide “LC Counsellor” by finalizing a 

contract, on experimental basis.  Solapur division 

was to first division to adopt this step and success of 

this step can be gauged from the fact that, as on date, 

this has been implemented universally in almost all 

Railways on UMLC.  LC Counsellors were posted first 
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1.0  Introduction:

 Automatic Banner Flag is an innovative idea in which 

the banner flag which is used to protect the non-

interlocked level crossing gate by putting them at a 

distance of 5 m from the edge of road surface in the 

direction of traffic before opening the gate is 

controlled by some lever arrangement, so that the 

Gatekeeper is not required to go and put the banner 

flag. When the gate is closed to the road traffic and 

locked, the banner flag get closed itself and when the 

gate is unlocked the banner flag rises up & then the 

gate boom is lifted.

2.0  Material Requirement:

 The material required for installing the Automatic 

Banner Flag successfully at the level crossing gate 

are:-

 (1)  Lever

 (2)  GI Rod as per requirement (25mm. dia)

 (3)  Horizontal Crank.

 (4)  Vertical Crank.

 (5)  Ball Bearing (25mm. dia)

 (6)  Computerised printed Banner Flag with Frame.

 (7)  Foundation for supporting Crank.

 (8)  Roller stands for supporting larger length rods. 

3.0 Methodology: 

 The methodology involved in the installation of the 

automatic banner flag is discussed in the subsequent 

paragraph.

               By 
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Synopsis:

Automatic Banner Flag is installed at level crossing gate No. 53C/E at Km 110/23-25 between  BWN & TIT in the section 

of JE/P.Way/West/BWN under AEN/BWN under Sr. DEN/2/HWH. This gate is a non-interlocked gate having a very 

high TVU i.e. 88703. At this level crossing the road is passing through quadruple  rail line section, having permissible 

speed of 130 Kmph of two central lines & 110 Kmph of two outer lines. This section is on the grand chord route of NDLS 

– HWH rail line. Considering its high TVU & its location, It was the needs of hour to either interlock the gate or try this 

innovative idea of installing the automatic banner flag. In this paper it is tried to bring out in a simplified manner  the 

facts, requirements, methodology adopted and approximate cost of installing the automatic banner flag.

Key words: - Automatic Banner Flag, Level Crossing , TVU.
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capable to carry the cant, through the switch and 

crossing portions. With the Computer aided design 

facilities available for the design of structures and 

with the development of numerically controlled 

machines, it became possible to fabricate the 

switches to the desired canted formation. Cast 

Manganese crossings also paved the way in bringing 

the cant into the crossing area. With these two 

developments the field is now open to continue the 

canting of rails through the turnouts.

 The continuation of cant through the turnouts has 

numerous advantages. Few of them are listed below: 

 The rolling wheels, while negotiating the turnouts 

remain in their normal position. The sudden shift 

of load to the gauge corner of the rail does not 

occur. This helps in minimizing the gauge corner 

defects in rails and damage to the wheels. This 

phenomenon is more pronounced when heavy 

loaded freight wagons with high level of 

unsprung mass, negotiate the turnout.

 Canted surface will shift the contact away from 

gauge face and will result in extending the 

service life of a switch point by reducing or 

delaying the initiation of RCF.

 Gauge corner contact (which happens for the 

normal turnout configuration of a vertical rail on 

horizontal bearers) results in gauge corner 

fatigue; which in turn results in shelling (the 

creation of scales due to high stresses and metal 

fatigue) and loss of section at the gauge corner 

(i.e. when strips of fatigued rail material peels 

away from the gauge corner) and it ultimately 

results in transverse defects leading to 

premature rail failure and rail breakage.

 Gauge corner contact results in similar fatigue 

mechanisms in wheels in the area between tread 

and flange of the wheel, resulting in either 

increased maintenance of the wheel profiles or 

fatigue cracking of the wheel. Conformal 

surfaces will reduce the contact stress and shear 

stress by producing a larger wheel/rail contact 

area, increasing wear life of rails and sleepers.

 The sudden sway of the vehicle on turnout which 

is a normal occurrence on vertical rails, does not 

happen with the canting of rails. This in turn 

results in a better distribution of vertical strains, 

less wear and tear of turnout and of its 

fastenings. 

 Reduces hunting effects (i.e. lateral oscillations) 

of the wheelsets and vehicles as they pass 

through the turnout because of cant, the 

frequency of lateral oscillation is reduced and the 

wavelength of the lateral oscillation is increased 

resulting in improved riding and reduced lateral 

thrust. This in turn reduces the side-wear of both 

rails and wheels in freight and heavy-haul 

applications. The normal turnout configuration of 

vertical rails on horizontal bearers only 

accentuates this effect through a turnout. The 

net result is accelerated wear on the rails in the 

turnout; but also a correspondingly accelerated 

wear on the flanges of the wheels.

 There is no twist in the rails while entering or 

leaving the turnout. This avoids unnecessary 

stresses in rails. 

 Special concrete sleepers required to 

accommodate the twist at the two ends of the 

turnouts, are no longer required.

3.0 Usage and Experience on World Railways:

3.1 In a technical paper presented in the recently held 

heavy haul conference in Delhi on the subject of “The 

design and maintenance experiences for heavy haul 

turnouts”, Mr.  Francesco Barresi and others, 

concluded, “the use of rails with modified head 

profiles, such as 60 E2, or RE 68 Mod, reduces the 

gauge corner contact thereby improving the life of the 

turnout and its components as well as extending 

wheel life”. Rails with head modified to the desired 

cant are now available in the world market. 

3.2 German Railways (DB) which carries both passenger 

and freight traffic, have issued instructions for 

adopting canting of rails on turnouts.

3.3 In Australia, the only network, which is carrying 32.5 

tonnes per axle (using AS60 kg rail) is the ARTC's 

Hunter Valley coalfields. The canted turnouts 

provided on this network are performing well; so 

much so, that the ARTC has ground the head profile 

of other turnouts in this network, and now specifies 

that all new turnouts must either be canted, or must 

be pre-machined or pre-ground to the inclined rail 

head profile before supply.





























As per IS 456 Cl 9.2.4.2:

NOTE: The above values corresponds to the site 

control having proper storage of cement; weigh 

batching of all materials; controlled addition of water; 

regular checking of all materials, aggregate grading 

and moisture content; and periodical checking of 

workability & strength. Where there is deviation from 

above, values given in the above table shall be 

increased by 1 N /mm2.

Progress

6.0  Conclusion : 

The work is still in progress and is expected to be 

completed in Mar'16. Proper planning prior to opening 

of tender. Proper tender documents effective site 

supervision, effective quality control measures, 

installing of web based camera and use of new 

material has resulted in outstanding quality and 

efficient site management.    

Grade of 
concrete

 
M 10

 
M 15

 
M20

 
M25

 
M30 M35 M40 M45 M50 M55

Assumed 
Std.Dev.
( in 
N/mm2) 3.5 4 5

 
SCOPE PROGRESS

PILE 

 
336 330

PILE CAP 

 

40 38
PIER 40 38
PIER CAP 40 38
PSC GIRDER 144 142
DECK SLAB 72 55

 Sl.   Last Correction
Codes/Manuals  No            Slip No.

1 Indian Railways Permanent Way Manual(second Reprint-2004) 138 of 15-08-2015

2 Indian Railways Bridge Manual-1998 31 of 09-02-2015

3 Indian Railways Works Manual-2000 10 of 17-2-2005

4 Manual of Instructions on long Welded rails-2006(II reprint-2005) 16 of 12-6-2014

5 Manual for Flash Butt welding of Rails(reprint-2012) 2 of 05-06-2014

6 Manual for Fusion welding of rails by the Alumino Thermit Process  nil

 (Revised 2012) 

7 Manual for Ultrasonic testing of rails & welds (revised 2012) 2 of 18-12-2014

8 Manual for Glued insulated rail joints-1998 5 of 28-08-2012

9 Indian Railways Track Machine Manual (2000) 17 of 21-02-2014

10 Manual of Inspection schedules for officials of engg. Dept-2000 nil

11 Railways (opening for public Carriage of Passengers)Rules-2000 nil

12 Indian Railways Schedule of Dimensions 1676 gauge revised 2004 15 of 19-06-2014

13 Indian Railways code for the engg dept (third Reprint-1999) 48 of 01-05-2014

14 Guidelines for Earthwork in Railway projects-2003 1 of 22-7-2004

Details of Latest Correction Slips 
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1.0 Introduction

1.1 Bardhaman is situated at 107 km from Howrah on 

Howrah-Delhi route. There is an old multi span ROB 

of brick masonry construction over the Bardhaman 

railway yard, which is connecting the G.T.Road side 

of Bardhaman town with Kalna-Katwa Road. The 

existing ROB is an extremely busy corridor carrying a 

large number of fast and slow moving vehicles along 

with pedestrian traffic. Since, condition of the existing 

ROB is poor due to its old age, rebuilding of the 

existing ROB was sanctioned in 2007-08 at a cost of 

Rs.15 Crore.  However the State Govt and Eastern 

Railway could not finalize a plan within this cost and 

finally a new work was sanctioned at a cost of Rs. 

156.68Crore (SF-Rs.60.35Crore, Deposit-

Rs.96.33Crore) in 2009-10 for a 4 lane cable stayed 

ROB. A cable stayed ROB was the only option 

accepatable to Railways and the State Govt in this 

very busy Yard connecting very busy GT road on one 

side with two important roads on the other side. RVNL 

has been entrusted by the Eastern Railway to 
ndconstruct the new cable stayed ROB. On 2  March, 

2011, RVNL engaged Consulting Engineering 

Services ( I ) Pvt. Ltd (CES) as consultant for carrying 

out detail design and construction supervision. IIT, 

Roorkee has been assigned the task of proof 

checking of design, specifications and manuals. M/s 

GPT-RANHILL JV have been awarded the work of 

construction of the Cable Stayed Portion of the ROB.

1.2 The proposed ROB is being constructed at a distance 

of 65.5m towards Durgapur from the centre line of 

existing ROB. In order to have a clear hindrance free 

span over the Bardhaman railway yard the proposed 

new ROB has cable stayed construction in a span of 

188.429m(c/c). It is decided that clear distance 

between the northern face of the G.T. road side 

abutment and southern face of the intermediate 

pylon will be mandatorily 120.913m. The minimum 

By 

Shri Harsimran Singh*

Handling Massive Construction of 4-Lane Cable 
Stayed Road over Bridge over Barddhaman Yard 

of Eastern Railway in the State 
of West Bengal, India.

IRICEN JOURNAL OF CIVIL ENGINEERING* DGM (G), SE Railway

ABSTRACT :

A massive bridge is under construction at Bardhaman in the form of 4-lane cable stayed ROB so as to replace an 

existing distressed ROB (Bridge No-213) on Howrah-Barddhaman route in a very busy yard of Barddhaman Station 

spanning across 5 platforms and 9 tracks. There are numerous constraints such as the restrictions on maximum height 

of road surface for connectivity to GT road, minimum clearance from track and 120.913m clear span across tracks. All 

these constraints resulted in an asymmetrical cable stayed bridge of 188.429m span with part RCC and part composite 

deck, and RCC piers and part RCC and part steel pylon. The practicality aspect is well incorporated into design by 

ensuring that the work over electrified tracks and platforms can be done uninterrupted with all safety aspects. This is 

achieved by deploying tower crane for erection of steel pylons and deck erection cranes for the launching of the 

segments of the main span across the track which are all connected together with HSFG bolts and supported with stay 

cables. The main span is supported by back span through the stay cables and the Pylon. Due to large spans and heavy 

loads, there are massive RCC Piers, pile caps and deck which have been constructed in built up area. These massive 

structures of high grade concrete (M50) need special precautions for manufacture, transport and placement of 

concrete and for holding of reinforcement cages for safety of workers. The paper deals with the evolution of design, 

various design related issues and special construction methodology for the bridge.



























































































recycling tank, water pump, water tank, vertical 

pump 

 Diesel generator for power supply

 Fabricated steel Reinforcement cage for pile

 Transit Mixers (5Nos.). 

 Batching Plant for RMC.

 250/200 mm dia tremie pipes and concreting 

funnel of 0.81 cum capacity.

 Welding Machine for welding of cage laps.

 sounding chain for checking & measuring the 

level of Bore hole.

 Excavator / Loader for handling of muck.

 Tipper for muck disposal.

 Concrete where Transit Mixer access not 

available.

8.2   Sequence of Pile Construction: 

8.2.1 The position of the pile location is set out by total 

station as per co-ordinates provided in approved 

drawings and with respect to the control points. 

Existence of utilities is checked in advance and 

necessary disconnection / diversion is also made 

before staring of boring.

8.2.2�Liner is driven for top 6.0m from GL or as per technical 

requirement to prevent loose soil falling in bore hole. 

First 1.25/1.5m depth of dry boring is done before 

driving of casing and then the fabricated casing is 

lowered in the borehole up to the required depth. 

Thereafter Kelley is used for driving the casing. 

Verticality of pile bore is ensured with the help of 

monitoring system available in the Rotary Rig.

8.2.3�Boring operation is done by Rotary Rig with the help 

of Kelly and bucket. The size of the cutting tool shall 

not be less than the diameter of the pile minus 75mm. 

After completion of boring the reinforcement cage 

fabricated as per detailed drawing and approved bar 

bending schedule is lowered in position. If due to any 

reason start of reinforcement cage lowering is 

delayed beyond 2 hrs, the borehole is cleaned by 

rotary bucket and founding level is checked for length 

with sounding chain.

8.2.4�Bore hole, after attaining the founding level is cleaned 

by removing all loose  materials in the bore hole 

using the Rotary bucket. 

8.2.5�Reinforcement Cage is lowered using the Rotary rig.

8.2.6�Immediately after lowering of the cage, tremie pipes 

of 250 / 200 mm diameter and of length 0.9 m to 2.0 m 

are joined together and lowered into the bore. Then 

the borehole is flushed with bentonite slurry of 

specified consistency. During flushing by pump 

contaminated bentonite is collected in the tank 

through a flexible hose connected to the tremie outlet 

& fresh bentonite is fed to maintain the bentonite at 

required level of density. Flushing shall be carried out 

until the density of the return mud is less than 1.20 

gm/cc. Bentonite is tested as per IS 2720– Part V: 

1985. Fresh Bentonite slurry shall satisfy the 

following properties at all times:

 Mud density shall not exceed 1.05 g/cc.

 pH value : 9 to 11.5.

 Marsh Cone viscosity : 30-40 seconds.

 The sand content of Size exceeding 0.075mm 

shall not be more than 1 percent.

 Liquid limit of bentonite shall not be less than 400 

percent.

 Bentonite shall be saturated for minimum 24 

hours before use.

8.2.7�Concrete funnel of 0.81 cum capacity is fitted on the 

top of the tremie with lid closed. The concrete with 

minimum slump of 150 to 180mm is poured in to 

funnel from chute of Transit Mixer and the lid is 

removed and concrete is allowed to flow into the 

tremie and to reach the bottom of the pile.  A min 500 

mm of built up is formed in the first pour. After 4 to 6 M 

of built up is confirmed, the tremie is lifted by 2 M & 

one top piece of tremie is withdrawn out of concrete to 

remove choking of the tremie. The tremie is 

reintroduced on the old concrete with little 

penetration. A vermiculate ball plug is introduced in 

the tremie, fresh concrete of slump between 150mm 

to 180 mm is filled in the tremie which will go on 

pushing the plug forward and emerge out of the 

tremie. After this the tremie is pushed further in steps 

making fresh concrete displace the lean concrete. 

When tremie is buried about 0.60m to 1.0 m, 

concreting is resumed / continued. The concrete built 

up of 1.0 m above the cut off level is confirmed by 

sounding chain. The entire concrete built – up shall be 

recorded in the approved tremie chart format. Slump 

is measured at every trip of concrete and if due to any 

reason the concrete is held up for more than 35 

minutes again slump shall be taken and if slump is 
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1.0 The size of contact area between rail and wheel 

depends on the following parameters, broadly:

1. Hardness of Rail.

2. Hardness of wheel

3. Radius of wheel

4. Radius of rail table

5. Wheel load

6. Modulus of elasticity of wheel and rail steel.

2.0� If a wheel load P is placed on the rail surface, an 

approximately elliptical shaped contact area is 

produced between wheel and rail, the dimensions of 

which depends on the wheel radius R, the radius of 

curvature 'r' of the rail head and the elasticity factors 

of the tyre and rail steels.

3.0� According to Hertz, the following maximum 

compressive stress results at the contact area in the 

generally used types of steel:

2 Where   is in KP/CM , R and r are in metres, P in KP, 

n is a complex function of R and r.

 In practice n= 1.0495 is sufficiently accurate with a 

maximum deviation of upto + 3.3%

 The stress follows an approximately parabolic line in 

the pressure area.

 Therefore the size of the pressure area is 

approximately

 F =

 F in 2cm , P in KP,   in KP/CM2

 For a normal track, if R = 0.5 M and r = 0.3m and P = 

10,500 KP (for 52kg/m rail) 

 Contact stress area –

By 

A Simple Method to Find out the Impact 

(Vertical Accelerations) on Rail Table from 

Wheel Loads (Using the Shape of Contact Stress)

IRICEN JOURNAL OF CIVIL ENGINEERING* General Manager (Retd.), S.Rly.

Synopsis:

In accordance with Hertzian contact stress calculation, area of contact pressure can be arrived at and the dimension of 

contact ellipse can be worked out with a reasonable precision.  From the geometry of wheel and rail contact, impact of 

wheel load on rail can be found out, depending on speed.
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2a. 2b dimensions of the 2 axes of ellipse (contact stress 

area).

4.0 � Generally, b=6mm (approx.) i.e. half small axis of 

ellipse:
2  ab = area of contact stress = 178mm

 a = 9.45mm (half longitudinal axis of ellipse)

 When a wheel moves on rail table, vertical 

accelerations at the contact point can be found 

knowing the diameter of wheel and dimensions of 

contact area.

      = depth of depression at the contact point on rail 

table.

� a = 9.45mm

 Assuming approximately the contact area, as a 

segment of a circle, along the rail table.
      2(a) (a) =    ( 2x500 -   ) = 1000    ignoring  being of small 

magnitude.

 Angle /2 can be found from the property

�  Where r = radius of wheel

 /2 = (a) 180/r =  

0  = 1.09

� /2 in radians = 

                            =    radians ( Since 180 =   radians )

Impact of wheel load depends on speed, besides the 

size and shape of contact area between wheel and 

rail.

For a speed of 50 kmph (13.89 metres/second) or 

(13890 mm/sec)

5.0�   Time taken for BO(radius), to become vertical, as the 

wheel moves through an angle of /2 at centre, initially 

the circumferential velocity of wheel, along the 

tangent at B, can be resolved, when wheel is in 

position BO, at an angle of  /2 to vertical

� V = V  Sin /2c

� = (13890) /2 in radians (since Sin /2 = /2 in radians, 

for small values of /2)

� =13890/52.6

� = 264.1 mm/sec
16.0� �As wheel moves to position 2, when BO  is 

perpendicular at the centre of contact stress area,

� Vertical component of circumferential velocity Vc=0

� From the basic laws of mechanics

 v = u + (acceleration)t

� V = final velocity

� U = initial velocity

� T = time in sec.

� U = initial vertical component of velocity, in position 1, 

when BO makes an angle of /2 to vertical from centre 

of wheel.

� V = final velocity when BO is vertical, after moving a 

distance of a along the rail = 0 (vertical component in 

position 2).

� Time taken to move distance á'= t sec

� A = 9.45 mm

� t in sec = 

� Change in vertical velocity in time 't'(acceleration) = 

v/t

       = - 264.1 x 1469.85 mm/sec2 (V=0, U = 264.1 mm/sec, 

V = +(acceleration) t)
2 2 In terms of gravity (9.81 m/sec ) or 9810 mm/sec .

� Acceleration of impact of wheel on rail= in terms of 

acceleration due to gravity 'g’

        

Wheel

Rail table
/2/2

R = 500mm

a a

center of wheel




Wheel

Rail table
/2/2

R = 500mm

a a

center of wheel

A B /2

Direction of movement

/2 /2

o o

B

A

Wheel at position 2
Wheel at position 1

vertical component of velocity at B=V

Circumferential velocity=Vc(13890mm/sec)

Tangent of wheel Contact

Rail Table

90 B0

o

Wheel at position 2
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7.0� Summary

� �From the above mentioned approach, the vertical 

acceleration on rail are dependent on the value of á'- 

semi axis of contact ellipse (longitudinal) on rail table.

� The parameters involved are (i) the vertical 

component of tangential velocity of wheel, which is  

decided by speed of wheel movement along the rail 

and (ii) the value of /2, angle subtended by the semi 

axis á', of contact ellipse on rail, at the centre of the 

wheel and (iii) the time taken 't' for the leading edge of 

contact ellipse point to reach the vertical line from 

centre of wheel, as wheel moves.

 Vertical acceleration can be calculated, knowing the 

value of depression of contact ellipse – , on rail table, 

by another approach of Newton's law of motion.

  = 0.0893 mm (refer para 4)

2 28.0� �V -U  = 2 as               S= Vertical height = 

� U = initial vertical velocity = 264.1 mm/sec.

� V = final vertical velocity = 0

� t sec (time taken) =   sec.

2� a = acceleration ( on rail from wheel ) = u /2

2  � =390.5308 meters/ sec

� = 39.81g [ in terms of gravitational constant g ]
2� (about 40g) gravity constant g = 9.81 meters/ sec

� Same as the value, at para 7 above

9.0� Since the assessment of vertical acceleration value 

on rail from wheel, depends primarily on the value of 

á'- semi longitudinal axis of contact ellipse, on rail 

table, values of a and b (semi axes of contact sllipse, 

have been worked out from: Theory of Elasticity by S. 

Timoshenko and J.N. Goodier-MCGRAW-HILL 

eldition) as an alternative approach. 

 For details, refer para 141 – page 414 of the above 

reference.

�

 [Since cos 2 = 180 deg and where R1 = radius at rail 

table (12”) and R2 = radius of wheel (20”)]

 

o� �= approximately 75  

� Values of m and n can be found from value of ,

� M = 1.202   and n = 0.846 (refer table at p416 of above 

reference)

 

Where p = poisson's ratio (0.25 for steel) and E  & E  1 2

are modulus of elasticity of rail and wheel steel. 

 If E  = E  ,   K  = K1 2 1 2
6 6 K  = (1-(0.23))/(π(30 x 10  )�for E = 30 x 10  lbs/square 1

inch
-7 � � =  (0.09952) 10

� � = K2

 From the above, for a wheel load of P=22000 lbs, 

value of a semi longitudinal axis of contact ellipse, 

from theory of elasticity can be found.

 

 = 1.202 x 0.247 inches

 = 7.602 mm

 b ( semi axis of contact ellipse )

 = 0.846 x 0.247 inches

 = 5.35 mm.

10.0�Conclusion :

i)  Generally the orders of magnitude, are nearly in 

agreement, for the values of semi axes a and b, 

determined from (i) the Hertzian theory of contact 

stress and (ii) theory of elasticity.

ii) Thus a reasonable assessment of vertical 

accelerations on rail from wheel loads, can be worked 

out from the shape of contact stress, wheel load and 

speed.
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S>rµOb bmoH$mo H$m na\$m°_]g  {Z^©a H$aVm h¡. AV: S>rµOb bmoH$mo 

H$m aIaImd AnZo Amn _| ~hþV Á`mXm VH$ZrH$s VWm H${R>Z 

H$m`© h¡.

 aIaImd go g§~§{YV gmYmaU g_ñ`mE§ ~VmZo Ho$ ~mX {deof én 

go ̀ h ~VmZm ̂ r Amdí`H$ h¡ {H$ ñWm`r _erZ H$s Anojm MbVr 

ahZo dmbr _erZ `m{Z Mb ñQ>m°H$ /amoqcJ ñQ>m°H$ H$m aIaImd 

H$aZo _| A{YH$ g_ñ`mE§ Omo AmVr h¡ {OZH$s MMm© ZrMo Hw$N> 

n[aÀN>oXmo§ _|  H$s Om ahr h¡.

1. ñWm`r gm_J«r (_erZ B.) àm`: Cgr dmVmdaU _|, gr{_V 

Am°naoQ>a VWm aIaImd H$aZo dmbo ñQ>m\$ Ûmam H$m`© H$aZo Ho$ H$maU 

bJmVma {ZJamZr _| ahVo h¡ BZ_| `Wm gå^d {d\$bVm Q>mbr Om 

gH$Vr h¡ BgHo$ {dnarV amoqbJ ñQ>m°H$ Ho$db eoS>çwb Ho$ g_` hr 

{S>nmo _| AmVm h¡, {ZYm©[aV g_` VH$ hr CnbãY ahVm h¡ VWm 

CVZo hr g_` _|  aIaImd H$aHo$ Cgo H$m`© hoVw admZm H$aZm nS>Vm 

h¡. 

2. amoqbJ ñQ>m°H$ H$m`© nyam H$aHo$ {S>nmo/eoS> _| AmZo VH$ {~Zm H$moB© 

Agm_mÝ` KQ>Zm Ho$ AmZm Amdí`H$ hmoVm h¡, `{X ewéAmV Ho$ 

ñQ>oeZ go 15 {_ZQ> `m nyU© {Q´>n _| 30 {_ZQ> go A{YH$ {dbå~ 

hmoVm h¡ Vmo Cgo {d\$bVm H$ama {X`m OmVm h¡.

3. amoqbJ ñQ>m°H$ H$m`© Ho$ _Ü` {d{^Þ àH$ma Ho$ goŠeZ O¡go KmQ> 

goŠeZ, H$d}Ma, eha VWm O§Jb {d^mJ go JwOaVm h¡. H$ht  

n`m©daU AË`{YH$ J_©, H$ht erV, H$ht Z_r ^am Vmo H$^r 

AË`{YH$ IwíH$ hmoVm h¡. BZ g^r n[apñW{V`m| H$m amoqbJ ñQ>m°H$  

{deofH$a bmoH$mo_mo{Q>d àUmbr Ed§ nwOm} na {dnarV n[aUm_ hmoVm 

OmVm h¡. 

4. BZHo$ Abmdm bXmZ VWm MbmZo H$m VarH$m ̂ r n[aUm_ H$aVm h¡, 

H$B© {d\$bVmE§ MmbH$ H$s JbqV`m|go ̂ r hmoVr h¡.

5. Nw>{Å>`m| Ho$ g_` {deof Jm{‹S>`m§ MbmZo hoVw bú` go A{YH$ AmCQ> 

Q>Z© XoZm nS>Vm h¡, _|Q>oZ|g hoVw n`m©á g_` Zhr§ {_bVm BgH$m 

n[aUm_  bmoH$mo_mo{Q>d Ho$ na\$m_]g na nS>Vm h¡.

6. BbopŠQ´>H$  bmoH$mo_mo{Q>d _|  BbopŠQ´>H$ COm© Cnar Vma _| CnbãY 

hmoVr h¡ {Ogo boH$a H§$Q´>mob {gñQ>_ Ho$ _mÜ`_ go bmoH$mo_mo{Q>d Ho$ 

Q´>¡ŠeZ _moQ>a H$mo XoH$a bmoH$mo Mbm`m OmVm h¡ O~ {H$ S>rµOb 

bmoH$mo _| àW_V: BbopŠQ´>H$ COm© ~ZmB© OmVr h¡ CgHo$ ~mX H§$Q´>mob 

{gñQ>_ Ho$ _mÜ`_ go bmoH$mo_mo{Q>d Ho$ Q´>¡ŠeZ _moQ>a H$mo BbopŠQ´>H$ 

COm© XoH$a bmoH$mo Mbm`m OmVm h¡. AV: S>rµOb bmoH$mo_mo{Q>d H$s 

àUmbr A{YH$ pŠbï> hmoVr h¡ Ed§ _|Q>oZ|g _| A{V gmdYmZr 

~aVZr nS>Vr h¡. 

7. `hm§ `h ~VmZm Amdí`H$ h¡ {H$ ^maV _| BbopŠQ´>H$ COm© {Z_m©U 

H$s H$_r Ho$ ahVo gmYmaUV: 12% Jm§d _| A^r VH$ BbopŠQ´>H$ 

COm© Zht nhþ§M nm`r h¡, dhm§ 4000 HP H$m EH$ S>rµOb bmoH$mo 

Xoe H$s 3 _oJm dmQ> BbopŠQ´>H$ COm© j_Vm ~‹T>mVm h¡ {Oggo CgH$s 

Cn`mo{JVm ~‹T>r hþB© h¡.  

 ^maVr` aob H$s H$m`© àUmbr _| S>rµOb bmoH$mo_mo{Q>d H$m ~hþV 

~S>m ̀ moJXmZ h¡.
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POWERS OF ACCEPTANCE OF WORKS TENDER

(Railway Board letter no. 2007/CE-I/CT/O/20/1 dtd 08-10-2015)

SN Powers of acceptance of works tender 

( For each tender) 
Accepting Authority 

1 Up to Rs. 4.00 Crore S. Grade/ J. A. Grade 

2 Above Rs. 4.00 Crore and Up to Rs. 20.00 Crore SAG/DRM/ADRM/CWM 

3
 

Above Rs.
 

20.00 Crore and Up to Rs.75.00 Crore
 

CHOD in S. A. Grade
 

4
 

Above Rs.
 

20.00 Crore and Up to Rs.100.00 Crore
 

AGM/PHOD in HAG
 

5
 

Above Rs.
 

20.00 Crore and Up to Rs.300.00 Crore
 

CAO/Const
 

6
 

Above 

(For National Projects of NE Region & for Kolkata Metro)

Rs.
 

20.00 Crore and Up to Rs.500.00 Crore
 

CAO/Const
 

  
Note: where no AGM is posted, such tenders shall also be accepted by GM.
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