






















3.0  Self Supported Roofing System (Proflex Roofing) :

 The self-supported roofing system – this technology 

is based on the arch-principle. It is a Self-supported 

structure without trusses, purlins or ancillary support, with 

unobstructed clear spans 9 meters to 35 meters.

 It provides larger enclosed volumes, free movement 

& effective handling of goods and higher flexibility in space 

utilization.

 Roofing panels are mechanically seamed (inter-

locked) and they are free from holes, nuts, bolts, overlaps 

or sealants, ensures zero maintenance and are also 

resistance to extreme weather conditions. Following are 

the salient features and distinct advantages:

I. Self Supporting Roofing system Based on Arch 

Principle without Truss, Purlins or Ancillary 

support 

II. Can be used up to unobstructed clear span of 9 Mtrs 

to 35 Mtrs. (Used in Central Railway for New Station 

Building at LTT for 15 Mtr Span and two workshop 

Shed at Matunga, Mumbai for 19 mtr and 25 Mtr 

span)

III. Roofing panels are mechanically seamed 

(Interlocked) and they are free from Holes, nuts, 

bolts overlaps and sealants, ensures zero 

maintenance and also resistance to extreme 

weather conditions.

IV. This Unique Mechanical sealing ensures 100% 

Leak Proof Roofs

V. Economical compared to Conventional Roofing 

Systems.

VI. Faster pase of Execution and Erection due to 

Innovative technology of on-site panel formation and 

Installation giving incredible installation speed of 

around 2000 sq. mtrs in 12 hrs.

VII. Require less Maintenance  during service period as 

it is Resistant to Damage and Corrosion

VIII. No Bird nuisance and hence provides cleaner and 

more hygienic Building.

IX. Distinguished Arch Shape and Flexibility of colors 

result in strong aesthetic appeal.

4.0  Material and Technology:

 Proflex Roofing system uses High Quality, High 

Grade, Pre-Coated Galvalume Sheet of Thickness 0.8 mm 

to 1.6 mm. Galvalume steel is the ideal material for metal 

Roof systems its 55% aluminum- 45% zinc coating.  

GALVALUME is a flat rolled steel sheet coated with alloy of 

Aluminum & zinc, produced by a continuous hot dip 

process. It has an attractive appearance and is widely 

accepted as a preferred alternative over both galvanized 

steel sheets and Aluminum coated steel sheets used 

mainly in Roofing, Cladding, Gutters and Accessories.

Another advantage of GALVALUME is that it is four times 

more corrosion resistant than Galvanized steel in similar 

environmental conditions. 

 Grade 550 Steel used is known as High tensile steel 

with a minimum tensile strength of 550 MPA. This will not 

fly off when a strong wind blows unlike commercial quality 

or low tensile steel. 

 When properly installed, Galvalume steel panels 

shed rain and eliminate ponding of water. It exceeds a 

solar reflectance requirement that's what makes it perfect 

for all kinds of buildings and all types of climates. The 

specifications are as under:

5.0  Primary Sheeting Material : 

 High Quality, High Grade, Pre Coated Galvalume 

Sheet. It comes in Cold Roll Coilsof width 0.914 Mtrs, 

Length varying from 400 to 450 Mtrs, each roll weighing 

approx. 3.5 Tonnes.
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Base Metal Cold Rolled Structural Quality Steel In Coil 

Form,  Coil Width : 914 mm 

Steel Grade GRADE D: 350 MPa Yield Strength. Min.

Steel  0.8 mm To 1.60 mm (Base Metal  

Thickness   Thickness)
Range 

Bare  AZ 150, 150 Gms./Sq. M. Alu-Zinc

Galvalume  Coating  (55% Al. & 45% Zn.)
Coating 

Colour  Top Side – Suitable for Roll-Forming, 20

Coating &   microns total dry thickness, 

Testing Pencil hardness HB – 2H. NCCA

Methods Standard T-Bend Test method or ASTM

 D4 145-83 

 Back Side – 12 microns total dry thickness, 

epoxy primer and polyester wash-coat.

Weight Thickness:0.8mm 0.9mm 1.0mm 1.1mm 

Per Sq. Mtr. 1.6mm    
  Weight Kg/Sq Mtrs :10k 1.1 12.5  13.9  20      

Coil Weight Approx. 3.75 Tons

 ASTM  A792 (American Society for 

Testing and materials)

Standard Standard Specification for Steel Sheet, 

55 % Aluminum-Zinc Alloy-Coated by the 

Hot-Dip Process.
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1.0 Introduction:-

 Project management is nothing but the processes 

and body of knowledge of specific goals, tools and 

techniques used to bring structures and planned 

order to implement projects successfully. Every 

project is unique in nature having own goals, 

objectives, budgeting schedules, risk factors 

involved etc. Normally a typical Railway project takes 

years for completion. In the unit of Chief Project 

Manager (M)/RVNL/Kolkata, the Diesel Loco 

Component factory, Dankuni and Haldia DMU factory 

were completed in record time and handed over to 

the Railways. The final bills have also been paid and 

completion reports drawn. This is normally rare in our 

project management system, be in any Government 

or PSU organization. Another project i.e. Electric 

Loco factory at Dankuni was transferred to RVNL in 

May, 2012 and physical work commenced from 

December, 2012 and in less than 2 years of time 

more than 90% work worth Rs 180 crores has been 

completed and left over work shall be completed by 
th30  November, 2014. In this paper, efforts have been 

made to talk about the projects, project 

implementation, fast tract execution, importance of 

fast track execution along with the experience of 

various fast track projects which have been 

successfully implemented or substantially completed 

in record time.

2.0 Status of Railway Projects:-

 The most authentic figures and status can be seen 

from the various paras of budget speech of Hon'ble 

Minister for Railways delivered on 08.07.2014 and 

the details are as follows:

 “Para – 18: There has been focus on sanctioning 

projects rather than completing them. In the last 30 

years, as many as 676 projects were sanctioned 

worth Rs 1,57,883 crore. Of these, only 317 projects 

could be completed and 359 projects remain to be 

completed which will now require as much as Rs 

1,82,000 crore.”

 “Para – 19: In the last 10 years, 99 new line projects 

worth Rs 60,000 crore were sanctioned out of which 

only one project is complete till date. In fact, there are 

4 projects that are as old as 30 years, but are still not 

complete for one reason or another. The more 

projects we add, the thinner we spread our resources 

and longer it takes to complete them.

  I am sure, if this trend is allowed to continue, 

many more thousands of crore will get spent yielding 

hardly any returns.”

 “Para – XX:   Railways have been suffering heavily 

because of time overrun and cost overrun due to poor 

project management. In order to overcome delays in 

project execution, I propose to set up Project 

Management Group at the level of Railway Board. 

Similarly, to expedite the projects at the ground level, 

a Project Monitoring & Coordination Group 

consisting of officials of State Government, Railways 

and professionals will be set up.” 

  The above paras simply indicate how the 

projects in general have been managed and 

implemented in Indian Railways and certainly the 

health of Project Management has really been poor.

3.0 Importance of Fast Track Implementation:-

 Once the project is conceived and sanctioned, if the 

implementation is not done in time then it could lead 

to various problems as indicated under:

3.1� The cost over-run: It is an unanticipated cost incurred 
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4.3� Project life cycle – The project life cycle can be 

defined through the various stages as indicated 

under:

 Concept stage

 Development stage

 Definition stage

 Design stage

 Procurement stage

 Construction stage

 Commissioning stage

 Operation stage

 The various generic phases can be defined through 

the following flow chart: 

 Conceptualize

 Plan

 Organize

 Implement

 Control

 Integrate

 Deliver & Closeout

 Knowledge Leverage

 At the beginning of the project, the possibilities of 

change of scope is high but there is much more of 

uncertainty as explained below: 

 That is why it is necessary to freeze scope, drawings, 

etc. in the beginning. These were done for the 

projects implemented and cited in this paper. In fact 

along with LOA most of the drawings were also 

issued to the agency.

4.4� Project Management :-

 Project Management is the processes & body of 

knowledge of specific skills, tools and techniques 

used to bring structure and planned order to deliver 

projects successfully.

 Project Management is the most efficient way for 

implementing unique changes. 

4.5� How the Fast Track Project is Different Than a 

Normal Project?

 The fast track implementation needs the 

management group to have aggression, killer instinct 

and passion for implementation. The team and the 

leader need to be fearless in taking decisions. This is 

possible only when the project leader and team are 

neat and clean and people down the lines respect 

Team work and Project Management
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each other. There are various activities which are required to be executed in parallel rather than in series as indicated 

in the following graph:

4.6�  Fast Tracking of Construction Projects:

 Important steps which can be followed and have been 

followed for ensuring fast track implementation in 

construction projects include the following:

 Finalizing the scope of project by involving all 

concerned stake holders. For example in case of the 

work of setting up an industrial unit, the detailed 

layout plan showing the sizes of the structures, road, 

etc. requires to be approved by all concerned 

including production experts, HR experts, architects, 

electrical engineers, etc. This is the one of the most 

important activity and all concerned stakeholders are 

required to participate to freeze this drawing.  

 The items not included in the scope of the work must 

be clearly indicated. For example, some of the 

electrical works or mechanical works may not be 

included in the scope of work required to be executed 

for the time being. In such a case, work has to be 

carried out taking cognizance of the future work which 

would be executed. For example, flooring has to be 

executed leaving pockets for the M&P to be installed 

later on.

 All statutory clearances have to be ensured 

beforehand such as forest clearance for tree cutting, 

environmental clearance, factory inspector 

clearance, etc.

 The design and drawings must be got prepared to 

sufficient accuracy so that tenders for construction 

can be floated in such a way that there would not be 

much deviations in execution.

 Availability of site for work has to be ensured before a 

construction agency is deputed to prevent idling of 

resources and ensure fast execution. 

 If there are several utilities required to be shifted, it is 

prudent to ensure diversion of utilities before 

deputing main agency for construction work.

 Deployment of project management team, i.e., the 

engineer for the work.

 During execution of work, the adequacy of funds has 

to be ensured as timely payments are mandatory 

condition for fast implementation. 

 Quality Assurance and Control must be an integral 

part of the project management. In absence of it, 

there would be poor quality, litigations and hence poor 

progress of execution. 

 Proper monitoring of the project at various levels. 

Such as constant supervision and monitoring by site 

officials, weekly monitoring by project coordinators 

and director, monthly reviews by higher 

management.

 Ensure speedy resolution of conflicts. A dead lock 

would slow down the fast track work. 
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5.2� Haldia DMU Factory:-

 The then Hon'ble Minister of Railways had 

announced in the Railway Budget Speech for the 

year 2011-12 that new DMU factory would be set up 

in Sankrail to meet the unmet and growing demand of 

DMUs in Indian Railways. Accordingly, a committee 

was formed to work on the project. Subsequently, in 

the year 2010-11 (Supplementary Grant – Item No. 

67), a project for DMU factory at Sankrail for South 

E a s t e r n  R a i l w a y  w a s  s a n c t i o n e d  t o  

manufacture/refurbish the DMU coaches. The work 

was transferred to Rail Vikas Nigam Limited (RVNL) 

in August, 2010 and the contract was awarded in 

December, 2010. Due to non-availability of land at 

Sankrail, Railway Board transferred this project to 

Haldia vide Railway Board's letter dated 02.02.2011. 

� �� The foundation stone for the DMU factory at 

Haldia over an area of 45.7 acres was laid by the then 

Hon'ble Minister for Railways on 04.02.2011. This 

could have resulted into abnormal delay in 

implementation, but Rail Vikas Nigam Limited, 

Kolkata PIU awarded the contract on turnkey basis 

on 20.07.2011 with target date of completion as 

November, 2012 having cost of the project as Rs 115 

crores. The previous contract was closed without any 

financial liabilities. The main feature of the project 

was pre-engineered buildings for faster execution 

over a shed area of more than 13000 sqm. The scope 

also includeed a huge area of land development, 

provision of DMU factory yard and track connectivity 

from the existing line, construction of road outside 

the factory, provision of drainage system, etc. The 

salient features, in brief, of the project are as 

under:�

 Pre-engineered buildings & 

 sheds   :  13110 sqm�
 Porta blocks for canteen, 

 administrative building, 

 toilet blocks, etc,.     :   678 sqm�
 Flyash filling for land development   : 185000  cum

� Coarse sand filling for road  :     40000 cum�
 Silver sand/earth filling 

 over flyash   :      100000 cum�

 Earthwork filling for track�  :      37000 cum

� Railway track   :     4.5Tr.Km

     (including 10 Nos.of turnouts)

 Hume pipes  (750 mm & 450 mm dia)

  for drainage system. � �  :       1350 m�

 EOT crane (15 T)� �  : 1 No.�

 EOT crane (35 T)� �  :� 2 Nos.

 Traversers�  : 2 Nos.�

 Load test box�   :� �1 No.

� Electrical sub-station� �  : � 1 No.

 The factory has been completed in record time of 18 

months time schedule for the said project was as 

under :

 Work Transferred to RVNL   August,2010 

 Contract Awarded for Factory 

 at Sankrail    Dec,2010

 Factory Shifted to Haldia    02.02.2011 

 Foundation Stone Laid At Haldia   04.02.2011 

 Tender Closed for Factory At Sankrail  17.02.2011

 Tender Floated for Factory at Haldia  18.02.2011

 Turnkey Contract Awarded For 

 Factory At Hadia    20.07.2011 

 Work commenced after initial 

 mobilization    Nov, 2011

 Boundary Wall Along Peripheral road 

 constructed    Mar,2012 

 Peripheral road constructed   Apr,2012 

 Major Filling Work Completed 

 (about 3 lac cum)     Apr,2012 

 Furnishing & Assembly Shop, ESS, 

 Porta Blocks    Oct,2012 

 Track work including Take off 

  Point Insertion    Oct,2012 

 Erection of Traversers & EOT Cranes    Nov,2012

 Electrical and S & T work    Dec,2012 

 Joint inspection & Handing Over   April, 2013 
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9.1    Quality Assurance and Control for Concrete Work in a RVNL Project
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1.0  Introduction :

 This Design Basis Note has been primarily 

developed for design of  MINOR/MAJOR bridges 

from Ch. 0 TO 16700 in WARDHA-PUSAD-NANDED 

NEW B.G. LINE PROJECT. As per the general 

requirements of the railway, the Minor and Major 

bridges are to be designed and detailed as per the 

RDSO drawings. A few ROBs are required to be 

provided as per the policy of railway board to avoid the 

level crossings on New Railway line projects. The 

ROB's are required to be designed as per the 

alignment requirements at ch. 5859 and 12221. The 

design basis lays down the Technical Design 

hypothesis and the loads to be adopted for designing 

the structures, the permissible structural parameters 

as per relevant Indian & International codes of 

practice and a schedule of design and drawings as 

given. Methodology for carrying out waterway 

calculations based on design discharge calculations 

as per RDSO guidelines is also given. To be concise, 

the details for major and minor bridges only have 

been given and the same for ROBs have been 

deleted. 

2.0 Concept  And  Structural  System

 The structural system shall be as follows:

1) For minor bridges RCC box culverts as per RDSO 

drawings shall be proposed. The PSC slabs as per 

standard RDSO drawings may also be proposed for 

minor bridges.

2) For major bridges also the superstructure shall as far 

as possible comprise of decking as per standard 

RDSO drawing and sub structure and foundations 

shall be designed as per the actual soil report.

3) For ROB's, RC Voided slab decking/precast post 

tensioned decking in approaches also standard 

spans as per MOST shall be adopted if applicable, 

and  steel girder composite deck slab decking over 

railway span shall be proposed.

4) Annexure A for the location and list of Minor bridges, 

Major Bridges and ROB's. (Deleted)

 METHODOLOGY FOR SOIL EXPLORATION, 

ANALYSIS AND DESIGN 

3.0  Soil Exploration

 The soil exploration is to be carried out through 

competent agencies using the following standards 

with latest editions-

i)  IS:1892 “Code of Practice for Sub-surface 

Investigation for Foundations”

ii)  IS:6935 “Method of Determination of Water Level in a 

Bore Hole.”

iii)  IS:2720 – “Method of Test for Soils.” The tests on 

undisturbed samples shall be conducted as far as 

possible at simulated field conditions to get realistic 

values.

iv)  IS:1498 “Classification & Identification of Soils for 

General Engineering Purposes.”

v)  IRC:78 “Standard Specification and Code of Practice 

for Road Bridges, Section VII– Foundation and Sub-

structure.”

4. 0 Open Foundations

 Open foundations of suitable size will be provided for 

pier locations where rock is available at depths less 

than 4.0 m depending on design requirements. Open 

foundations will be designed as per IRS/IRC and IS-

456 provisions (latest edition) as applicable. Flexure 
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theory shall be used for design of the open 

foundations and one way and two way shear checks 

shall be made as per the codal provisions. Grouting 

for ground improvement and rock anchors if required 

on the basis of soil investigation reports shall be 

provided.

5.0  Pile Foundations& Sub-Structure

 Pile foundations of suitable diameter will be provided 

for pier locations where rock is available at depths 

more than 4.0 m depending on design requirements. 

Pile foundations will be designed as per IRS Sub 

structure code, Concrete bridge code and IRC-78 

and IS-2911 provisions (latest edition) as applicable. 

Pile spacing shall be kept between 3d to 4d however 

in case of rock if required same may be reduced to 

2.5d.

  Piles shall be considered to be subject to axial 

load and bending and considering fixity effects. The 

section shall be checked by working stress method as 

plain cement concrete section or reinforced concrete 

section depending on the magnitude of tensile 

stresses developed in the concrete. RC Design of 

piles shall conform to IRS concrete bridge code & 

IRC: 21.

 Pile cap shall be designed as per Truss analogy and 

provisions shall be as per IRS concrete bridge code 

and IRC: 21 2000 as applicable. Pile cap depth shall 

be kept at 1.5 times the pile diameter as per IRC 78.

 R.C.C solid plate type piers shall be provided at 

each pier location. Piers shall be designed for axial 

force and bending moment following working 

stress/limit state method of design. Theeffective 

lengthof pier shall be considered under different 

service condition as per table given in IRS Concrete 

Bridge Code.

 Abutments shall be considered for design as buried 

abutment if the height of bank is more than 5.0 m 

based on economical considerations. (In case of 

doubling projects, providing an additional smaller 

span on each side may help to construct the piers and 

abutments at reduced track center, without damaging 

the wing walls of existing bridges)

 Formation Width for abutment shall be kept as 7.85 

m to accommodate the ballast profile for LWR as per 

latest instructions issued by Railway Board.

 Foundations levels shall be decided keeping in view 

the depth of maximum scour likely to occur for the 

Design Discharge calculated. Use of Melville 

Formula as per IIT Kharagpur report, can be made for 

a reasonable assessment of maximum scour depth. 

(In case of doubling projects the foundation levels of 

piers and Abutments shall be collected and compared 

with calculated levels for a reasonable assessment of  

maximum scour depth )

6.0 Super Structure Decking 

 Major and Minor Bridges :  

 Reference shall be made as far as possible to the 

standard RDSO drawings.

ROB's:

 The Railway span decking shall comprise of T-girders 

with composite deck slab simply supported as per 

RDSO drawings. The analysis of the decking will be 

done by beam theory using a commercial software 

package STAAD-PRO/ ADAPT ABI. Loads due to 

dead load, wearing course, railings and live loads 

shall be carried by hyperstatic behaviour by the 

integrated decking system i.e Shored construction 

shall be followed. Stress checks shall be carried out 

based on provisions of IRC codes. In case relevant 

information as per this code is not applicable and 

therefore not available, reference shall also be made 

to BS 5400 and other relevant technical literature and 

sound engineering practice in that order with prior 

approval of Railways.

 RCC Voided Slab Decking

 The road approaches on ROBs shall be on earthen 

embankment as far as possible. This is to avoid the 

construction cost, however if the land is too costly or 

there are built up constructions, the approach spans 

may also be provided. In approach spans if feasible, 

the RCC continuous decking shall be provided and 

analysed as above. RCC design shall be as per 

IRC:21-2000. The void spacing, diameters and 

drainage arrangement shall be as per AASHTO 

SPECIFICATIONS. 

7.0 Distortion & Torsion: 

 The effects of torsion & distortion shall be evaluated 

using rigorous theory as specified in the BS 5400.

8.0 Active and Passive Earth Pressures :

 Shall be worked out as per methodology given in IRS 

Substructure code.�
9.0 Safe Bearing Capacity:

 SBC at founding levels shall be as per the Soil 

Investigation reports based on the confirmatory 

boreholes at site. 

 For the combinations of loading under wind or 

Seismic, 33% higher bearing pressure shall be 

allowed. Reduced area of contact shall not be less 

than as specified in IRS SUB-STRUCTURE CODE/ 

IRC:78-2000.
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10.0  Codes and Order of Precedence

1) It is proposed to use IRS Standards wherever 

applicable and supplement with BS, UIC and other 

international standards for the Minor and Major 

bridges.

2) The IRC standards wherever applicable and 

supplemented with BS, AASHTO and other 

international standards with prior approval of 

Railways shall be followed for the ROB's. 

11.0  Design Loads

 Design loads will be taken from the IRS Bridge Rules / 

codes and applied as nominal loads for the limit state 

analysis.  Wind loads for the relevant zones shall be 

taken as per IRS Bridge rules and IRC/IRS 

standards. Seismic loads shall be taken as per the 

relevant zone and further detailed in Table- 2 below.

Railway Loading

 Single track Broad Gauge loading comprising the IRS 

25 t Loading - 2008 loading shall be the main loading 

for the design of Minor and Major Bridges. The ROB's 

shall be designed for Class A 2 Lane or Single lane of 

IRC 70R.

Thermal Loading

 Use of IRC 6 2000/BS5400 adapted for Indian 

climatic conditions shall be made.

Seismic Provisions

 For Zone II Seismic forces shall be considered in 

case of the bridges where overall length is more than 

60 m or span length is more than 15.0 m. Further all 

MAJOR BRIDGES shall be designed for seismic 

forces irrespective of span criteria above. IS 1893 

2002 and IS 13920 and other appropriate provisions 

for reinforced concrete seismic detailing will be used. 

Reference shall be made to IITK-RDSO guidelines, 

AASHTO, Indian Codes and published guidelines to 

achieve best practical design.  

Wind

 The wind speed, terrain and topography factors and 

height factors shall be taken as per the IS 875 Part III 

as applicable to bridge site. Application and load 

combinations shall be as per IRS bridge rules and 

IRC 6 2000 as applicable for Rail & Road bridges.

Load Combinations and Partial Load factors

 Partial safety factors for materials will be taken from 

relevant codes.

 For concrete structure the combination of load and 

partial load factors will be taken according to IRS 

concrete bridge code (New table 12). In this table the 

value of f  shall be taken as 1.0 as IRS code already 3

takes this value into consideration.

  For steel structures there are no partial load 

factor given in the IRS code for limit state design, thus 

except partial load factors for dead load, the other 

factors given in the new table –12 for concrete shall 

be adopted for design as the level of uncertainties for 

load remains almost identical for steel as well as 

concrete structure and new table-12 for concrete 

provides the best guidelines and logical support for 

adapting them for steel structures as well. In case of 

dead load, since the uncertainties are limited the 

factors given in the BS 5400 can be adapted. While 

adopting partial load factor from IRS the value of  as f3

given in the BS 5400 can be taken as unity as IRS 

code already takes this value into consideration. 

However if the partial load factors are taken from BS 

5400 the value of f  will be taken as given in the BS 3

5400 .

 Permissible stresses under various load 

combinations:

 Permissible stresses for concrete shall be as per IRS, 

and for steel reinforcement as per IS 456: 2000. 

HYSD bars of grade Fe500 conforming to IS1786-

1985 shall be used as reinforcement in all R.C.C. 

components of the bridge. 

  Permissible overstress in steel reinforcement 

shall be as per IRS & BS provisions with the addition 

that in case of the decking the permissible stresses 

under temperature and 50% live load shall be 

increased by 33.333% 

 Permissible overstress under various load 

combinations:

 Permissible overstress values shall be as per IRS for 

MINOR/MAJOR bridges and IRC for ROB's. In case 

relevant information is not available in this code 

reference will be made to IS and BS codes.

 Increase in bearing capacity:

 For open foundations with seismic/wind loading, the 

allowable bearing pressure on the founding strata will 

be increased by suitable percentages as per IRS/IRC 

as applicable.

 Structural Deformation Limits

 Limits will be calculated using the UIC codes for 

lateral motion. UIC checks if required may also be 

carried out on vertical deformations particularly with 

regard to passenger comfort. 
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 Material and specifications

 Specifications of Post tensioning bars and strands will 

be taken as per IS/ASTM/Euro codes.

 Other specification shall be as per Standard 

Specifications as applicable for Central Railway.

12.0  Bearings and Expansion Joints

 The number of bearings, particularly on the approach 

viaduct in ROB portion, shall be minimized through 

the use of continuous construction if asked for.  This is 

advantageous as it reduces the maintenance and 

inspection effort and improves the riding quality. 

POT/PTFE bearings shall be provided for the ROB's 

and Elastomeric Bearings shall be provided for the 

Major Railway bridges, if standard spans of RDSO are 

not being used. Bearings as per RDSO standard spas 

shall be used where ever available.

  Expansion joints of elastomeric/strip seal type 

will be provided.

Deck Furniture

 This shall be provided as per the Railway GAD for 

MINOR, MAJOR BRIDGES &ROB's. It is 

recommended that for the ROB's, atleast one side 

footpath in addition to crash barriers on either side 

with a minimum 2 lane carriageway may be provided.

Construction Tolerances

 For Concrete Bridge Structures the more severe 

tolerance of IRS Concrete Bridge Code or BS- 5400 

Parts 7 and 8 shall be used.

  For steel structures for railway track, 

Manufacturing Tolerances of IRS B-1/ 2001 or BS-

5400 Part - 6 shall be used. However, for steel girders 

in ROBs, construction tolerances as given in IRC -24 

shall be followed. The reference of construction 

tolerances shall be given in GADs of Bridges.

Deflections / Preset and pre-camber

 Presets and pre-camber for the deck will be specified 

on the fabrication/Design drawings. Deflection 

checks will be carried out to verify that the actual 

deflections after construction are within permissible 

limits. The assumed support conditions while making 

design calculations shall realistically match with those 

followed during construction or erection of girders. 

The design drawings shall specify the method of 

construction / erection accordingly.

13.0  Inspection, Maintenance and Access Systems

 Maintenance provisions shall be specified in the 

contract. Ladder access will be required to all 

elements. Landing platform will be provided as per 

requirement and site feasibility. Inspection platforms 

at pier caps shall be proposed. All pier tops should be 

accessible from deck/platform level as shown in the 

GADs. Arrangements for inspection of piers from 

outside and inside (for Hollow Piers) shall be 

proposed while designing. Suitable provision for 

electric posts for electrification of lines should be kept. 

Electric posts should preferably be supported on 

piers. Side walkways and trolley refuses on bridges 

shall be provided as per instructions of IR Pay Way 

Manual. The jacking point for lifting of the girders is to 

be provided and shown on drawings. All bearing shall 

be accessible for inspection and maintenance. For 

this purpose walkway with railing at appropriate level 

or along the piers are to be provided.

14.0  Lightening Protection

 Structure will be provided with lightning protection as 

per latest international practices if required.

15.0  Bridge Health Monitoring and Warning Systems 

and Instrumentation

 This is relevant in cases of special type of designs of 

important bridges and not required to be provided in 

the present case. Instrumentation system in form of 

strain gauges etc may be proposed if applicable in the 

construction contract. The instrumentation system 

needs to be linked to the overall railway monitoring 

system. This instrumental scheme, if decided to be 

implemented will be finalized in consultation with 

CENTRAL RAILWAYS.

16.0  Design Standards 

 Available National Standards

 The Indian Railways have a set of codes and 

standards for the design and construction of railway 

bridges in India (IRS Standards). The IRS standards 

shall be supplemented by other Indian Standards (IS), 

which provide some additional coverage. Since, the 

design of major arch rail bridges requires the 

consideration of a number of additional parameters, 

such global stability and second order column effects, 

etc.  

 Other international codes may be referred to enable 

the designer to produce a safe design.
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ANNEXURE - A 
Table 1  -  General and Material
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Table 2  -  DESIGN LOADS
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ANNEXURE - G

Hydraulic Design Methodology

Certain equations may be used such as the Lacey's and Manning's formula etc. However, the Hydraulic Analysis and 

Design shall follow the general procedure as outlined below:

1)  Location :Identify the suitable location for the Bridge opening.

2)� Examination of existing data: Examining, assembling and reviewing all available data such as Topographic Maps, 

satellite images (Google Earth), Construction details of existing bridges if available, annual flood observations, 

Meteorological data.

3)� River Channel Data: In hydraulic calculations the slope of the water surface or energy line over a distance of 10-20 

times channel widths is required. In absence of observed data, the physical slope of the can be obtained from field 

survey. 

4)� Field investigation: Identification of bed material, local bends and turns/ meandering of the channel. Any possibility 

of outflanking to be specially avoided.

5)� Catchment Area :The catchment area is calculated based on the GOOGLE EARTH or ground survey levels. 

Similarly the general slope of the channel is also evaluated from field survey. 

6)� Design Discharge : The design discharge is calculated by the method given in the RBF- 16, theHandbook for 

estimation of design discharge for Railway bridgespublished by RDSO.In case of Catchment areas more than 25 sq 

km the discharge shall be arrived at using Unit Hydrograph Method and for smaller catchments by other Simplified 

Methods.

7)� Linear waterway : The requirement can be assessed keeping in view the general cross section of the channel and 

using the Lacey's equation. Thus overall width of waterway is fixed. Choose the number of spans based on likely soil 

strata, height of piers and type of foundation likely to be provided. Larger span might be economical in case pier 

heights are more and soil strata is poor.The required opening dimensions(area) are tentatively calculated by 

assuming a  velocity and Depth of flow.T he depth of the water so assumed is then used to calculate the velocity by 

Mannings method - 

8)� Manning's formula is to be used as follows:

2/3 1/2  Q/ A=  V= A/n R  S  , where S is to be determined/ fixed based on general slope of the channel,R = A/P and P is 

wetted perimeter.  'P' is a function of number of spans chosen and depth of flow for a given waterway. The Rugosity 

Coeficient ' n ' will depend upon the material of construction in piers and type of soil at the location of bridge. A 

composite value of 'n' may have to be worked out for big channels. For RCC box bridges, n-value corresponding to 

RCC may be adopted. By assuming a trial depth of flow, the above equation may be solved for velocity. This velocity is 

then matched with the RBF 16 calculation valuesusing V = Q /A , and trials are done till it matches.Thus the velocity 

and depth of flow in the channel gets validated by both methods.

9) Verification of Froude number (F ) :

1/2   F = V / (gy) , Vis the mean velocity, g is acceleration due to gravity& ' y ' is characteristic depth of flow.

� F < 1�   Flow is sub critical flow.

� F = 1   Flow is critical flow.

� F > 1�  Flow is supercritical flow.
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Codes and Standards

Indian Railway Standard Codes and Specifications:

1. Central Railway Engg. Dep't. General conditions of contract and instructions to tenderers and Standard Form of 

Contract, 1999.

2. Central Railway Engg. Deptt. Standard Schedule of Rates, 1996 with errata and corrections slip up to date.

3. Central Railway Engg. Deptt. Standard Specifications for material and works, 1987 with errata and correction slip up 

to date.

4. I.R.S. Code of practice for plain concrete construction, 1982.

5. I.R.S. Code of practice for electric welding of mild steel structures. 

6. Indian Railway Code of Practice of Plain/Reinforced and Pre-stressed concrete for general/bridge construction 

nd(Concrete bridge Code II revision, 1997 and with all latest correction slips).

7. Indian Railway Bridge Rules, specifying the loads for Design of Superstructure and substructure of Bridge including 

chapter-VII for the rule for the opening of Railway adopted in 1941 – Revised -August, 1982 incorporating up-to-date 

corrections slips including RDSO letter No. CSB/PBR/RCS, dated 31/12/87 (herein after referred to as the bridge 

rules).

8. Indian Railway Standard (IRS) Bridge sub-structure and foundations code-code of practice for the design of the 

substructure and foundation of Bridges adopted 1936 – Revised – 1985 (Hereinafter referred to as “Substructure 

Code”) – with up to date correction slip.

9. Indian Railways Schedule of dimensions for Broad Gauge. 

10. IRS: Welded Bridge Code for steel bridge girders, 2001.

11. IRS: Fabrication and Erection of Steel Girder Bridges & Locomotive Turn Tables. (B1-2001)

12. IRS:  Erection and Riveting of Bridge Girders (B2-1979) 

13. IRS Code of Practice for the Design of Steel or Wrought Iron Bridges Carrying Rail road or Pedestrian Traffic (Steel 

Bridge code) Revised 1962

14. Indian Railways Bridge Manual, 1998

15. Indian Railways Permanent Way Manual.

16. Indian Railways Works Manual.

ANNEXURE - F
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� In the present cases of all the minor bridges the case is of a Gradually Varied Non Uniform flow wherein the velocity, 

depth, area of cross section and slope of bed Flow channel do not remain constant. The preferred value of Froude 

number is less than 1,  indicating that the flow is sub critical. This shall be verified in the Hydraulic calculations for each 

bridge. In case the flow comes out to be super critical, the detailed Hydraulic Analysis will be required.

SITING OF THE BOX:

� The sitting of the box shall be done in the following manner as per the recommendations of the MORT&H.The INVERT 

LEVEL of top surface of bottom slab at centre of minor bridge barrel is assumed as the Bed level and this shall be kept 

300 mm below the Natural Ground level. The Natural Ground level is assumed as the lowest point in the plan area of 

the box at the UP STREAM END.The slope of the top surface of bottom slab shall be kept at 1 in 100 uniformly for all 

minor bridges. The proposed sitting shall be clearly shown in the minor bridge drawings. The structural dimensions 

and Reinforcement of the minor bridges shall be as per the Standard RDSO drawings. Further the box opening sizes 

will preferably be kept higher than that may be required by the hydraulic calculations to enable the box openings to be 

used as grade crossings for the rural population during the dry weather.

Annexure - H
Stages For Monitoring And Model Time Schedule For 

The Design Work Of Major / Minor Bridges

Note :The above stages may overlap with each other.
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 SN� DESCRIPTION OF ITEMS� Approximate Time 
  in days

1� Submission of Preliminary / Conceptual GAD� D + 15

2� Draft Design Basis Note by Consultant� D + 30

3� Approval of Preliminary / Conceptual GAD� D + 30

3� Geo-tech investigation (as per requirement)� D + 45

4� Approval of Design Basis Note By Railway� D + 60

4� Finalization of GAD with selection of proof consultants 

 and Start of Design work � D + 75

5� Submission of Design Document as per approved DBN to HQ only� D + 90

6� Comments of HQ ( if any) and preliminary approval.� D + 105

st7� Design drawings 1  submission on check print to HQ Design cell and D + 120 

 field unit for feasibility (one set each)

8� Remarks/comments by HQ Design cell / field unit � D + 135

9� Submission of Design Drawings to Proof Consultant � D + 150

10� Report of proof consultant with comments on drawings� D + 180

11� Examination of report by Dy CE/Design and meeting with  D + 195 

 Consultant / Design consultant (if required)�

12� Final approval of Design Document and Design Drawings.� D + 210



 Guidelines To Be Followed For Getting The Design Drawings Of Bridges Developed From Design 

Consultants 

1.  Design Basis Note: The Design Basis Note (DBN) will consist of standard of loading adopted, standard codes 

of practices and specification to be followed, materials to be used and their specifications, method of analysis, 

standard software proposed, authority and method of proof checking, manufacturing tolerances, design 

parameters to be used with respect to specific locations of the structure and the authority thereof.  Any design 

input parameter proposed to be used beyond standard practice will be bought out specifically.

2. Geotechnical Investigation: A standard Geotechnical investigation as per IS code as applicable will be undertaken 

covering the locations of all the piers and abutments.  Bore logs shall be taken and bearing capacity of the soil shall 

be assessed based on C, Ǿ parameters as determined by bore log detail or standard penetration Test. A 

comprehensive report shall be prepared and submitted.

3. GAD :  The GAD as initially prepared may be modified, if required based on above investigations and got approved.

4. Start of Design Work : A meeting will be held between the consultants, Dy CE/C/Design and concerned DyCE/C in-

charge to finalize the Design Basis Note and GAD.  Design work shall be undertaken only after finalization of all the 

issues of GAD and design input parameters.  

5. Periodical Review: Consultant shall give fortnightly report on status of Design and a monthly meeting will be held 

with DyCE/C/Design to review the design document under preparation and resolve the issue if any.  At every stage 

of design, the design document should give references of relevant clauses of standard codes of practice, loading 

standards as agreed in DBN.  The hand sketches should be given to bring out the concept used in analyzing the 

structure. Similarly, the hand sketches should be given to suggest the design details proposed to be adopted.

6. Design Drawings: Design drawings shall be developed simultaneously and reviewed by DyCE/C/Design during the 

monthly meeting held.  All the notes as per RDSO practice will be incorporated in the design drawings. The 

parameters, specifications, manufacturing tolerances etc. with relevant codes/standards adopted for design shall 

be mentioned on the drawings.  The summary sheet of stresses under various load combination shall be prepared to 

show that the same are within the permissible stresses. All Design drawings shall be cross checked with respect to 

the design document for correctness of dimensions.  

6.1� Steel girders and composite girders:  Fabrication drawings, sequence of welding, welding technique and tests, 

which are required to be conducted, shall be given by the consultant. The acceptance criteria forwelds, concreting & 

testing including the inspection of raw material and consumables shall also be specified with relevant IS/IRS/IRC 

codes.

6.2� PSC/Composite girders or slabs : Pre-stressing sequence, design of formwork and on site supervision during 

critical stages shall be done by the consultant. Verification of steel reinforcement/ pre-stressing provided/given 

during the construction as per the design shall be the responsibility of consultant and a certificate of verification shall 

be given.

6.3  Sub-Structure and Foundation : The designs should be with respect to latest provision of RDSO/BIS taking full 

advantage of the flexibility and ductility of the proposed structure.  Design should be done keeping in view the 

economy and faster construction techniques available in the industry. The approach slab and transition systems on 

approaches are to be provided as per RDSO practice.  Design should cater for the adequate seating widths at pier 

top and other maintenance requirements of the structure during its service.

Annexure – J
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7. Selection of proof consultant:- IIT/NIIT/VJTI or other  such govt. institute of repute shall be considered for 

appointment as proof consultant. The proof consultant shall be approved by Head Quarter office of Central Railway, 

Construction Organization.

8. Role of Proof Consultant: Proof consultant shall be supplied with one set of design drawings and Design Basis 

Note. Analysis and design of components shall be done independently with reference to DBN and the adequacy to 

design as given by consultant shall be verified.  The method of analysis / software used and the design calculations 

in this regard shall be produced by the proof consultant in his report.  The report shall also have a summary sheet of 

stresses under various load combinations and comments about adequacy of design submitted by the prime 

consultant. The proof consultant shall ensure the consistency of dimensions of various details in plans, elevations 

and cross sections. The check prints, showing the evidence that such a check, has been exercised, shall be 

submitted by proof consultant. 

9. Approval of Drawings : DyCE/C/Design shall verify the designed drawings and satisfy themselves by exercising 

random checks.  Comparison will also be made with standard/Non-standard drawings of similar type already 

approved. Design document shall be verified with respect to DBN approved and by conducting sample checks on 

vital calculations before putting the same for approval.
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� A Research centre on developing bullet train technology will be ready at IIT-Kharagpur by the end of this year.
� Funded by the Indian Railway Board, the new building of the Centre for Railway Research (CRR) is being 
constructed at a cost of Rs. 20 crore inside the IIT campus, centre in-charge Prof.Subhransu Roy told PTI.
� He said that the Indian Railways has identified four thrust areas for research – high speed trains, developing 
heavy haul capacity to carry more freight, intelligent maintenance and use of advanced materials like polymers, 
rubbers etc.
� “The new centre, which would be ready in the next 7-8 months, will work according to the “Make in India” 
campaign to develop indigenous technology in railways.  Developing technologies related to bullet trains is one of our 
focus areas,” Roy said.
� India is currently considering two corridors for high speed trains.  While Japan is conducting the feasibility 
study for the bullet trains project in the Mumbai-Ahmadabad corridor, China will do the same for the Delhi-Chennai 
route.
� Operating out of a temporary set-up, IIT researchers have already started working on suspension and bogies 
technology for high-speed trains.
� Other sanctioned projects worth Rs. 20 crores related to R&D of railway technology include the development of 
provisions for design of steel concrete composite railway bridges for high speed passenger traffic.
� Developing bullet trains would require an array of rolling stock design aspects to be addressed, such as, 
aerodynamic design of rolling stock, vehicle dynamics, vibration and noise control, advanced control of electric loco 
drives, static and dynamic analysis of railway bridges, etc. Roy said.
� Around 40 faculty members from different departments of the institutes and as many scholars are engaged in 
the research projects.
� Once fully ready with high-end specialised labs, CRR will also house an academic unit offering MTech courses 
in railway management and engineering.
� Besides the regular civil and mechanical engineering aspects, students would be taught on rail wheel 
dynamics, track, geotechnical aspects, transport planning, etc, Officials said.  For operational aspects related to 
trains they will invite working rail professionals as adjunct faculty.

� The proposed degree course, whose curriculum is yet to be finalized, will have a maximum of 30 
seats having space for both railway sponsored employees as well as candidates who have cleared GATE 
entrance exam.
� Currently, technical aspects are dealt by railway PSUs like Research Design and Standards Organisation 
(RDSO).
� The Railways have their own training centres for its manpower requirements and now they are planning to 
come up with a railway university.

(Source: Hitvada Newspaper dt. 10-01-2015)

IIT Research Centre for Bullet Train Technology to be Ready this Year.



1.0 Introduction: 

 Textbook description of Project Management 

encompass large territory from Planning to 

Execution and from Control and Monitoring to 

Commissioning. Each part of the process is 

important in effective management of the project. 

This paper aims to explore a very small component 

of the entire process viz. Consultancy Contracts.

  Consultancy Contracts are of little value in 

Open Line working or even in construction projects of 

routine nature. For such projects enough technical 

expertise is available in-house in the Railways and 

need for outside consultants is generally not felt. 

Even when, a consultant is engaged, it is not due to 

any technical expertise limitation but mainly because 

in-house resources are stretched.

2.0 Need for Consultant for Effective Project 

Management : 

 However, in recent years we have seen explosion of 

rail based transportation technologies in India. The 

trend started with Delhi Metro and has been gaining 

momentum as newer projects of Metro, LRT, 

Monorail and High Speed Rail are being taken up by 

various agencies. Some of these projects may not be 

under direct ambit of Indian Railways, however, 

Railway officers are involved in these projects in 

various capacities. Since many of these rail based 

systems are new to India, enough technical 

expertise is not available within the country. Due to 

this reason, it is becoming more and more common 

to engage outside consultants to assist the project at 

different stages or even to manage the project 

entirely on client's behalf from concept to 

commissioning. A proper understanding of 

consultancy contracts becomes essential foe 

effective management of the projects as a whole.

3.0 Why Consultancy Contracts are Different?

 Consultancy contracts are qualitatively different from 

works contracts in several ways. The most important 

difference comes from the Information Asymmetry 

between the contracted parties. In works contracts, it 

is assumed that Engineer has got necessary 

technical knowhow to check the quantity as well as 

quality of contractor's output. Engineer can measure 

the payable output to any degree of precision he 

likes. Therefore, at least in theory, both the 

contracted parties are at par in terms of access to 

information regarding delivery output. This 

assumption is not true in Consultancy contracts. 

Consultancy contracts are engaged precisely 

because the Engineer lacks specific technical 

knowhow required for the project. Thus the Engineer 

may not be in a position to evaluate either the quality 

or the quantity of consultant's output. In technical 

literature, this situation is called Information 

Asymmetry. Therefore the relationship between the 

Consultant and the Client is envisaged as a 

relationship of “implicit trust” unlike the relationship 

between the Contractor and the Engineer which is 

based on verifiability of output. Therefore selection of 

the right Consultant requires a different approach 

that should be able to take care of “trustworthiness” 

of the Consultant in the selection process unlike the 

selection of Contractor which primarily factors into 

“resourcefulness” of the contractor. 

4.0 Selection of “Right” Consultant:

 The basic document that is used in the industry for 

selection of consultants is “Selection and 

Employment of Consultants by World Bank 

borrowers” issued by World Bank in year 2004. This 

document covers various procedures recommended 

and in vogue, for selection of Consultants. Though 

primarily meant for World Bank borrowers, this 

document with project specific modifications is used 

widely even for non World Bank funded projects due 
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to its simplicity, standardization and comprehen-

siveness. Because of the critical role played by the 

Consultant, funding agency may also have active 

interest in the selection of the consultant. For 

example, in case of JICA funded projects, JICA 

usually insists on vetting the selection procedure at 

every stage as a precondition of funding. They also 

have their own guidelines for selection of consultants 

for JICA funded projects. Similarly other funding 

agencies such as Asian Development Bank or 

African Development Bank also have their own 

guidelines. By and large all these guidelines are 

modified versions of World Bank guidelines which 

forms the basic document.

5.0 Procedure for Selection:

 The procedure for selection of consultants involves 

certain standard steps such as 1.Preparation of 

Terms of Reference, 2.Expression of Interest, 

3.Shortlisting of Consultants, 4.Preparation of RFP, 

5.Evaluation of Proposals, 6.Negotiations and 

7.Award. Out of these, Preparation of RFP and 

Evaluation of Proposals are critical. 

  Before preparing the RFP, the Engineer 

should decide what type of tender he intends to invite 

based on time availability, magnitude of Consultant's 

scope, complexity of project and funding agencies 

restrictions. While several types of tenders are 

explained in concerned funding agencies' literature, 

Quality cum Cost Based Selection (QCBS) and 

Quality Based Selections (QBS) are most common. 

In normal works tenders all tenderers who cross the 

eligibility bar are treated at par and further selection 

is on basis of financial quote only. In QCBS/QBS, all 

Consultants who cross the eligibility bar are graded 

on “Quality” and a composite score is prepared 

factoring “Quality” as Technical Score and financial 

quote as Financial Score. Relative weight of 

Technical Score and Financial Score is informed in 

advance. Typically Technical Score carries a weight 

of 70% or more – depending upon the complexity of 

the project. 

 Combined Technical cum Financial score is 

computed as follows:

� S = S  X T  + S  X FT W F W

Where -

� S   =  Combined Score

� S   =  Technical ScoreT

� T =  Weight assigned to Technical ScoreW  

� F =  Weight assigned to Financial Score (=1- T )W  W

� S =  Financial ScoreF   

     =  100 X F / F� M 

Where-

� F =  Minimum Financial OfferM  

� F  =  Financial Offer under evaluation

 Computation of Financial Score is a straight 

forward exercise that depends only on the minimum 

financial quote received and the financial quote received 

for the offer under evaluation. However, computation of 

Technical Score needs a strategy to minimize the element 

of subjective judgment during evaluation. In order to 

achieve this goal, the evaluation criteria of Technical Score 

is divided into several components, which are further 

subdivided into smaller and smaller components with the 

aim of basing the evaluation on measurable items as far as 

possible. For example a typical breakup of Technical 

Score in a World Bank funded scheme may look like the 

following:

 S.N. Item Points

 1. Consultant's Specific Experience 0-10

 2. Methodology 20-50

 3. Key Personnel 30-60

 4. Transfer of Knowledge 0-10

 5. Participation by nationals 0-10

  Total 100

 In the next step each component say Key Personnel is 

further divided into Educational Qualification, Number 

of years of service, Level in Organization, Number of 

years of experience related to the project, 

Membership of professional bodies etc. so that final 

components are “measurable” – as far as possible. 

RFP for the contract lists out in detail the evaluation 

criteria that will be used in evaluating Technical Score.

  Quality Bases System (QBS) is a special type of 

QCBS where Technical score is given 100% weight. In 

other words, Financial Bid is opened only for the 

highest scorer in the Technical Bid.

6.0 Conclusion:

 Consultancy Contracts are new for Railway officers 

and hence special care is needed while preparing the 

RFP for consultancy contracts since similar work 

might not have been done by the organization in the 

past. Moreover, since element of subjectivity cannot 

be altogether avoided in Technical score, the officer 

framing the RFP needs to be very clear to avoid any 

criteria that will lead to ambiguity in Technical 

Evaluation. A good starting point may be to study 

RFPs of various global consultancy tenders invited for 

similar projects and then to modify them for Indian 

conditions after understanding the implication of each 

line of RFP.
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3.0 Project Selection: 

 Should be selected to meet Organisational Objectives: 

 We have Projects which are Scared Cow 

 Operating Necessity Projects

 We List out projects with comparative benefits and choose out of them as per laid down procedures by way of LSWP, 

PB etc but process is not very objective. 

4.0 The project Planning, Scheduling, Resource Allocation, Monitoring and Controlling etc are discussed below.

4.1 Project Planning: Typical Contents of Project planning are summarized below : 

4.2   Planning Process: 

4.3  Scheduling of Project: 

• The Project Schedule is simply the project Plan in 

an altered form.

• For Scheduling most common formats adopted in 

industry is 

• Gantt Chart  Network

• CPM Chart Network

• PERT Chart Network

• Above Charts developed from Work Breakdown 

Structure
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4.8  Project Termination:

4.9  Project Termination Process :

1.

2.

3.

4.

5.

4.10 Use of IT for Monitoring and communication Purposes :

 Web based data collection and project monitoring using Smart Phone (to be provided be provided to  each officer 
and Inspector of Unit) and  i Pad (to be  provided to all officer and Inspector of the unit ) and using tailor made 
softwares

 Productvee.com : for Monitoring and communication Purpose 

 Whats App : WhatsApp Messenger is a cross-platform mobile messaging app which  can be used for Project 
Monitoring as well.

5.0 Road  Ahead/Conclusion:
5.1 Road  Ahead
 IR Corporate Objective for may be 10 Years must be Laid down and should be sacrosanct for all including Highest 

Level except aberrations.
 No of Projects to be Limited to bare minimum
 Focussed  Approach for Projects with Organisational Operating Requirement 
 Project Units : Start to Finish
 Funding Commensurate with Target taking in to account the feasibility part of it.
 Work to be executed in such a manner that it is put to use. 
 Digitisation and On Line System for Documentation and Monitoring and system of having a document controller on 

each project. 
 Codes and Manuals, Policy Guidelines, Circulars, Drawings, Plans, etc to be on web based  with  Search facility.
 Lessons Learnt and Technical Knowledge must be documented and web based.

5.2 Conclusion
 Effective Project Management is the need of the hour to minimize cost and time overrun and to improve health and  

image of the organization. 
 Technology must be used as effective tool for project management and to reduce burden on subordinate staff.
 At least process of project management which can be adopted easily by IR we must make efforts for implementation 

of the same.
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1.0 Introduction:

 Empowerment, by definition is sharing  information,  

rewards, and power with employees so that they can take 

initiative and make decisions to solve problems and 

improve service and performance.

 Empowerment is based on the idea that giving 

employees skills, resources, authority, opportunity, 

motivation, as well holding them responsible and 

accountable for outcomes of their actions, will contribute to 

their competence and satisfaction.

 Empowerment is not giving people power. People 

already have plenty of power, in the wealth of their 

knowledge and motivation to do their jobs magnificently. 

Empowerment is defined as letting this power out. It 

encourages people to gain the skills and knowledge that 

will allow them to overcome obstacles in life or work 

environment and ultimately, help them develop within 

themselves or in the society.

 Simply defined, empowerment is to operate one self 

and with enthusiasm. Empowerment is meant to realize full 

potential of employees and 'not a zero sum' commodity. 

Empowerment operates on basic premise of give power to 

gain power.

2.0  Steps to Empowerment

 Empowerment can be achieved in a progressive 

manner by creating an atmosphere where each person 

wants to be responsible. The ownership of the work should 

be felt by the employees executing the work.  The 

employee feels empowered once the ownership is 

assigned directly to him.  It is also a fact that employee rise 

to challenge if they take up the challenge as their own 

challenge.  It is also important that personal capabilities 

are given due weightage by regular training programmes 

directed towards shaping areas of development of 

personal traits. The environment should also be created in 

the organisation to promote learning and also to keep the 

employees motivated for fast learning of new ideas .The 

empowerment steps can be summarised as under:

 Assigning ownership to those who execute

 Create environment where each person wants to be 

responsible

 Coach the development of personal capabilities

 Be a fast learner and promote quick learning

 Learn that people rise to challenge when it is their 

challenge

3.0 Levels of Empowerment

The employee empowerment operates at 3 levels i.e 

enabling, involving and encouraging.

4.0 Few Areas at Field Level for Engineering 

Department for Empowerment

Few areas targeted for discussion in this paper 

relevant to engineering department of Indian 

Railways are Man power, Material, Works Planning 

and Works execution. These are areas where 

constraints are felt at field level and empowerment at 

field level in these areas would go a long way in not 

only improving the efficiency but also to achieve 

organizational objective as a whole.  The areas are:

i) Man power Management

ii) Material Management

iii) Works Planning

iv) Works Executed
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Course No. From To Name of the course Duration Eligible Grou

IRICEN CALENDAR OF COURSES 2015 (Rev. 01)
p

15001 02-02-2015 28-05-2015 IRSE Ph.I (Gr.P) 8 weeks IRSE (P) 2013Exam.
15002 02-03-2015 23-04-2015 IRSE Ph.I (Gr.Q) 8 weeks IRSE (P) 2013 Exam.
15003 27-04-2015 01-05-2015 IRSE Posting Exam 1 week IRSE (P) 2012 Exam.
15004 01-06-2015 05-06-2015 IRSE Orientation 1 week IRSE (P) 2012 Exam.
15005 31-08-2015 05-11-2015 IRSE Ph.II (Gr.Q) 10 weeks IRSE (P) 2013 Exam.

15006 23-11-2015 28-01-2016 IRSE Ph.II (Gr.P) 10 weeks IRSE (P) 2013Exam.

15007 30-11-2015 04-12-2015 IRSE Posting Exam & Orientation 1 week IRSE (P) 2012 Exam.

15008 14-12-2015 18-12-2015 IRSE Introduction 1 week IRSE (P) 2014 Exam

15101 27-01-2015 16-04-2015 Integrated 12 weeks Gr.B officers
15102 20-04-2015 09-07-2015 Integrated 12 weeks Gr.B officers
15103 13-07-2015 01-10-2015 Integrated 12 weeks Gr.B officers

15104 05-10-2015 23-12-2015 Integrated 12 weeks Gr.B officers

15105 28-12-2015 17-03-2016 Integrated 12 weeks Gr.B officers

15201 12-01-2015 13-02-2015 Sr.Prof(P.Way) 5 weeks JAG/SS having 6 yrs service in Group A

15202 23-03-2015 24-04-2015 Sr.Prof( Br &General) 5 weeks JAG/SS having 6 yrs service in Group A

15203 25-05-2015 26-06-2015 Sr.Prof(P.Way) 5 weeks JAG/SS having 6 yrs service in Group A

15204 06-07-2015 07-08-2015 Sr.Prof( Br &General) 5 weeks JAG/SS having 6 yrs service in Group A

15205 10-08-2015 11-09-2015 Sr.Prof(P.Way) 5 weeks JAG/SS having 6 yrs service in Group A

15206 21-09-2015 23-10-2015 Sr.Prof( Br &General) 5 weeks JAG/SS having 6 yrs service in Group A

15301 07-05-2015 08-05-2015 Seminar for CE/TP 2 days CETPs

15302 21-05-2015 22-05-2015 CE(Work)/CPDEs' Seminar 2 days CE(Works)/CPDEs

15303 18-06-2015 19-06-2015 CTEs’ Seminar 2 days CTEs

15304 09-07-2015 10-07-2015 CBEs’ Seminar 2 days CBEs

15305 30-07-2015 31-07-2015 CAOs’ Seminar 2 days CAOs

15306 20-08-2015 21-08-2015 CE/TMs’ Seminar 2 days CE/TMs

15307 14-09-2015 15-09-2015 Training Manager/CGE Seminar 2 days CGEs/Pr.CETCs

15308 31-10-2015 01-11-2015 IRICEN Day Seminar for IRSE '89' Exam 2 days SAG (IRSE '89')

15309 03-12-2015 04-12-2015 PCEs’ Seminar 2 days PCEs

15401 05-01-2015 16-01-2015  USFD testing, welding,  rail grinding, Track monitoring & Track Machine (T-1) 2 weeks JS/SS/JAG

15402 19-01-2015 23-01-2015 Laying of Pts & Xing, Plg. of yards & design of track using  MX rail(T-3) 1 week JS/SS/JAG

15403 09-02-2015 14-02-2015 Rail Wheel Interaction & derailments (T-2) 6 Days SS/JAG

15404 16-02-2015 20-02-2015  Land Management  (W-1) 1 week SS/JAG

15405 09-03-2015 13-03-2015 TMS (T-5) 1 week JS/SS of OL

15406 16-03-2015 02-04-2015 Special Course on Track & Bridge Maintenance for Bangaladesh Engineers 3 weeks

15407 06-04-2015 10-04-2015 Arbitration for Arbitator   (W-3) 1week JS/SS/JAG

15408 20-04-2015 25-04-2015 Rail Wheel Interaction & derailments (T-2) 6 days JS/SS/JAG Of OL 

15409 05-05-2015 15-05-2015 Contracts & Arbitration and project Management for SS/JAG officers (W-2) 2 weeks SS/JAG

15410 08-06-2015 12-06-2015 Modern Surveying(C-1) 1 week JS/SS/JAG of Const. Org

15411 15-06-2015 19-06-2015 Arbitration for Arbitator   (W-3) 1week JS/SS/JAG

15412 22-06-2015 26-06-2015 Rly. Formation and Geo. Tech. Inves (T-4) 1 week JS/SS/JAG

15413 29-06-2015 10-07-2015 Course for Construction Engineers (C-2) 2 weeks JS/SS of Const. Org.

15414 13-07-2015 17-07-2015 Laying of Pts & Xing, Plg. of yards & design of track using  MX rail(T-3) 1 week JS/SS/JAG

15415 03-08-2015 07-08-2015 TMS (T-5) 1 week JS/SS Of OL 

15416 03-08-2015 07-08-2015  Land Management (W-1) 1 week SS/JAG

15417 10-08-2015 21-08-2015 Contracts & Arbitration and project Management(W-2) 2 weeks SS/JAG

15418 24-08-2015 04-09-2015  USFD testing, welding,  rail grinding, Track monitoring & Track Machine (T-1) 2 weeks JS/SS/JAG

15419 07-09-2015 11-09-2015 Modern Surveying(C-1) 1 week JS/SS/JAG of Const. Org

15420 14-09-2015 19-09-2015 Rail Wheel Interaction & derailments (T-2) 6 days JS/SS/JAG Of OL 

15421 21-09-2015 01-10-2015 Steel structure &PSC (B-2) 2 weeks JS/SS/JAG 

15422 05-10-2015 09-10-2015    Arbitration for Arbitator   (W-3) 1week JS/SS/JAG

15423 12-10-2015 30-10-2015 Courses for Br. Design Asstt.inclu. Earthquake complaint structure(B-1) 3 weeks ABE;sDesign Asstts. 

15424 23-11-2015 27-11-2015 Arbitration for Arbitator     (W-3) 1week JS/SS/JAG

15425 30-11-2015 05-12-2015 Rail Wheel Interaction & derailments (T-2) 6days JS/SS/JAG Of OL 

15426 07-12-2015 11-12-2015 Special Course on Track & Bridge Maintenance for NTPC Engineers 1 week NTPC Engineers

15427 21-12-2015 24-12-2015 TMS (T-5) 1 week JS/SS of OL

15701 02-02-2015 06-02-2015 Awareness for IRSSE 2012 1 week IRSSE (P)
15702 02-03-2015 05-03-2015 Awareness for IRSSE 2012 1 week IRSSE (P)

15703 30-03-2015 02-04-2015 Awareness for IRSSE 2012 1 week IRSSE (P)
15704 13-04-2015 17-04-2015 Awareness for Prob 1 week
15705 25-05-2015 29-05-2015 Awareness for Prob 1 week

15706 01-06-2015 05-06-2015 Awareness for Prob IRSS 2012 (P) 1 week IRSS (P)

15707 13-07-2015 17-07-2015 Awareness for Prob 1 week

15708 20-07-2015 24-07-2015 Awareness for IRSEE 2013 (P) 1 week IRSEE (P)

15709 27-07-2015 31-07-2015 Awareness for Prob 1 week
15710 24-08-2015 28-08-2015 Awareness for IRSEE 2013 (P) 1 week IRSEE (P)

15711 21-12-2015  23-12-2015 Awareness for Prob 1 week

15712 28-12-2015 01-01-2016 Awareness for IRPS 2013 (P) 1 week IRPS (P)

SPECIAL COURSES (TRACK/BRIDGES/WORKS)

AWARENESS COURSES

PROBATIONARY COURSES

INTEGRATED COURSES

SR. PROFESSIONAL  COURSES

PCE/HAG/SAG/SEMINARS/WORKSHOPS/MEETINGS
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