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Annexure-5 
 

RAILWAY CROSSING AND SPECIAL SPAN DESIGN PHASE 
 

Employer’s requirements in Design Phase of Railway Crossings 
 
1. Purpose of this Document 

 
This document describes the Employer’s Requirements to be considered during the Detailed Design of 
Viaduct across Indian Railway tracks. 
 
The requirements / procedures mentioned in this section are additional and applicable to the viaduct portion 
across the Indian Railway tracks, in addition to the requirements mentioned elsewhere in the tender 
document. This shall be read in conjunction with other requirements mentioned in the tender documents and 
this section does not absolve the contractor from the responsibility to comply to the contractual requirements 
mentioned elsewhere in the tender document. 
 
DESIGNER as referred herein means  
(i) the designer appointed by the contractor, in case of Design & Construct contracts. CONTRACTOR 

and DESIGNER are responsible as per the applicable contract conditions. 
(ii) the designer appointed by the Employer, in the case of contracts wherever designer is appointed by 

the Employer. 
 
 

2. Additional Requirements 
 

2.1 Extent of Services: 
 

2.1.1 Preparation of General Arrangement Drawing (GAD). 
2.1.2 Preparation of a separate Design Basis Note (DBN) for the Railway Crossing in line with 

the DBR for Viaduct approved by Railway Board. 
2.1.3 Detailed Structural Design of the Railway Crossing. 
2.1.4 Preparation of Construction Sequence/Scheme in consultation with the contractor. 
2.1.5 Preliminary and Detailed estimates of the structure based on the proposed/approved 

detailed structural design. This is required to deposit the charges to Railways. 
2.1.6 Interface with The Employer, GC to Bi-RIDE, Proof Consultant (PC), Railways and/or 

Third Party Consultant (TPC) on regular basis during the entire period of the services. 
2.1.7 Interface with the Railway officials/staff during the course of construction, as required. 
2.1.8 Details of existing and proposed Railway infrastructure will be made available by The 

Employer. 
 

2.2 Services During Preparation of GAD: 
 
2.2.1 GAD shall be prepared considering  

2.2.1.1 Detailed Design. 
2.2.1.2 Construction feasibility. 
2.2.1.3 Requirements/parameters of the railways. 

2.2.2 All dimensional clearances required from the Indian Railway Infrastructure i.e. railway track, 
OHE traction, etc. shall be ensured (applicable circulars of Railway Board, latest Railway 
Codes with Addendum & Corrigendum Slips of Railway Codes and other practices followed 
at Divisional and Zonal levels shall be considered). 

 
2.3 Services During Detailed Structural Design: 

 
2.3.1 Detailed Structural Design shall be carried out based on the approved GAD and the relevant 

applicable standards and codes. 
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2.3.2 Detailed Design Basis Note shall be submitted before carrying out the design, which shall 
be in line with the DBR for Viaduct approved by Railway Board. 

2.3.3 Sequence of construction shall be finalised in consultation with the Contractor, which shall 
also be considered in the detailed design. 

2.3.4 Dimensions of the superstructure (length, width and other aspects) shall be finalised in 
consultation with the Contractor and their Consultants for the design of launching/ erection/ 
construction scheme. 

2.3.5 Files of detailed structural analysis and design (software input files and reports) shall be 
submitted to The Employer. 

 
2.4 Services During Deliberations with Railways: 

 
2.4.1 CONTRACTOR/DESIGNER shall interact with Railways on regular basis to make sure that 

the requirements of Railways are noted for incorporation and approval process is 
expedited. 

2.4.2 CONTRACTOR/DESIGNER shall attend meetings at Divisional and Zonal offices of the 
Railways as and when required for early conclusion of their observations and expediting 
the approvals. 

2.4.3 As per the requirements of the Railways, detailed design and drawings shall be checked 
by Railways and/or Third Party Consultant. CONTRACTOR/DESIGNER shall attend to the 
queries of the Railways and/or Third Party Consultant apart from the Proof Consultants 
appointed by The Employer. 

2.4.4 Assistance in preparation of documents required for obtaining CRS sanction for the work. 
 

2.5 Services During Construction: 
 
2.5.1 Effect of temporary structures/erection system on the permanent structures shall be 

checked by the DESIGNER. 
2.5.2 Method statements of different items of work for the structure to be reviewed by the 

DESIGNER. 
2.5.3 Protection arrangement for the Railway embankment during excavation for foundations, if 

required, as proposed shall be designed or reviewed by the DESIGNER as the case may 
be. 

2.5.4 Recommendations shall be provided during the piling for terminating the piles as per the 
geological strata encountered at the site. 

2.5.5 During the progress of the work, DESIGNER shall provide recommendations, if any, for the 
safety of the structure. 

2.5.6 The DESIGNER shall visit the site to provide his expert opinion on the performance, quality, 
progress, etc. of the work and to report whether the work is progressing generally as per 
the assumptions of design. The result of such visits shall be reported to The Employer 
immediately, if urgent actions are required. 

2.5.7 DESIGNER shall check the stressing sheets/camber/launching progress and associated 
reports from site during the execution of work. 

 
3. Deliverables 
 

3.1        GAD of the Metro Rail Crossing Structure on Tracing Sheet for submission to Railways. 
3.2 Design Basis Note in line with the DBR for Viaduct approved by Railway Board. 
3.3 Detailed Design of the entire substructure and superstructure including foundation, pier, pier-cap, 

superstructure, etc. 
3.4 Detailed Design of protection arrangements, if any. 
3.5 Detailed design of other miscellaneous elements viz. seismic arrestor, forces on the bearings, etc. 
3.6 Detailed design of miscellaneous structures for nallah diversion, etc., if any. 
3.7 All other requirements of the Railways as stipulated in the Circulars and Guidelines issued by 

Railways (Enclosed as Annexure-A1). 
3.8 Instrumentation scheme. 
3.9 Inspection and Maintenance Manual. 
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3.10 De-launching scheme. 
 
4 Documents for submission to Railways 
 

4.1  Design Basis Note. 
4.2 Design documents shall be submitted duly signed on every page in copies as required by Railways. 
4.3 Detailed Design Drawings approved by Proof Consultant appointed by The Employer and Railways 

and/or Third Party Consultant- tracing sheets/white sheets in copies as required by Railways. 
4.4 Construction Sequence/ Launching Scheme in Tracing Sheet. 
4.5 Detailed estimate of the structure based on which the charges to be deposited to Railways would be 

finalised. 
4.6 Soft copy of all design documents, analysis files, drawings, etc. in DVD. 

 
5 Detailed requirements of the Work 
 

5.1  Available Information: 
DESIGNER shall study all the available information, geotechnical investigation data and drawings 
issued or made available to him in the Scope of Services, carry out all necessary analyses, and 
request any further information or data which is necessary for its design development from The 
Employer or the CONTRACTOR as the case may be. 

 
5.2 Additional Information: 

DESIGNER shall study all subsurface data made available to them. DESIGNER shall be responsible 
for requisitioning all additional borings, geophysical survey and field and laboratory tests that it may 
require for carrying out detailed design and all such data shall be obtained by the DESIGNER from 
The Employer or the CONTRACTOR as the case may be. GC will assist in interpreting the reports 
of GT investigation and conclusions thereafter. 

 
5.3 Structural Design: 

DESIGNER shall perform the structural design, including, the preparation of calculations, drawings, 

specifications, cost estimates and other documents, as required but not limited to: 

5.3.1 Overall stability of the structures in both the short and long term conditions. 

5.3.2 Integrity of structural members and structure as a whole. 

5.3.3 DESIGNER shall attend the review meetings conducted by The Employer from time to time 

as and when directed by The Employer. 

5.3.4 Site visits as and when required by The Employer for design verification and make available 

the services as and when required during the construction contract. 

5.3.5 EDMS (Electronic Document Management System), platform for submission of documents 

and drawings, shall be utilised effectively. 

5.3.6 3-D BIM modelling of the structure and submission of drawings in 5D BIM compatible format 

as the requirements mentioned in the tender documents. 

5.3.7 DESIGNER shall perform analysis of structures and submit their design documents and 

drawings (in 5D BIM format). 

5.3.8 Submission of 

5.3.8.1 Numeration details and drawings based on design norms, methods, loading 

definitions, etc. as per codal provisions. DESIGNER has to carry out independent 

analysis of the respective components of all Civil works including Preliminary Analysis 

and Dimensioning. 

5.3.8.2 Pile layout and details. 

5.3.8.3 Detailed design and drawings for Pile Cap and pier. 

5.3.8.4 Stage analysis and design for various construction sequences. 
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5.3.8.5 Detailed Longitudinal analysis including DL, Pre-stressing, SIDL, LL, Differential 

Settlement, Temperature, Second Order Effects, Fatigue, etc. 

5.3.8.6 Transverse analysis and design. 

5.3.8.7 Design and drawings of superstructure including associated components. 

5.3.9 The Consultant shall ensure durability, serviceability, structural adequacy, conformance to 

the design standards, aesthetic, ease of construction for each structural component and 

other allied works. 

5.3.10 To check and certify the revisions in design and drawings of any structure due to change in 

site condition or any other reason, whatsoever it may be. 

5.3.11 To assist The Employer in any related technical matter as and when required and give their 

specific opinion/comments. 

5.3.12 The design and drawings shall be in conformity with the latest IRS/IRC/IS codes and 

international codes of practices as per requirement.  

5.3.13 DESIGNER will also analyse soil investigation test data and comment on report and submit 

detailed pile capacity/open foundation capacity calculations. 

5.3.14 DESIGNER shall propose suitable type of expansion joint and bearings along with load data 

and ensure their adequacy including installation details and provision for their 

replacement/maintenance. 

5.3.15 DESIGNER shall check and approve the design and drawings of bearings, expansion joints, 

etc. 

5.3.16 DESIGNER shall closely interact with the detailed design consultant for the adjacent spans 

of the viaduct and also with the contractor. 

5.3.17 DESIGNER needs to design the viaduct as per the parameters of the Technical 

Specifications, Employer’s Requirements, Design Basis Report and Schedule of 

Dimensions (SoD). Any change in the design parameters will be conveyed to the 

DESIGNER. 

5.3.18 DESIGNER will incorporate changes in design resulting from design reviews by Proof 

Consultant, The Employer/GC, Railway and/or Third-Party Consultant’s. 

5.3.19 DESIGNER will plan, design, detail, control, co-ordinate and execute the design phase of 

the work for production of drawings, documents and reports to meet the key schedule dates 

indicated and as directed by The Employer. 

5.3.20 DESIGNER is required to approve the scheme for construction and erection of structural 

members in respect of the design proposed by them. If it is found that the scheme is not 

feasible to be adopted due to site condition or due to any other reason the DESIGNER 

would give his detailed remarks. 

5.3.21 DESIGNER will advise the requirements for ensuring quality control during construction of 

the structure. 

5.3.22 DESIGNER would be required to prepare notes regarding quality of construction work 

observed by them during their periodical joint site visits and make necessary suggestions 

to The Employer. 

5.3.23 DESIGNER will be fully responsible in their capacity for the soundness of the design. 

5.3.24 DESIGNER shall provide support during construction on design related issues. 

5.3.25 The Quality Assurance Plan (QAP) submitted by the contractor shall be vetted by the 

DESIGNER and suggestions/recommendations, if any, are to be communicated to The 

Employer for approval. It shall identify the personnel, procedures, instructions, records and 

forms necessary to implement the plan. 

5.3.26 DESIGNER shall extend full co-operation and assistance in proof checking the layouts, 

detailed design and other design data developed by him. The proof checking shall be done 
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by the Proof Checker/GC appointed by The Employer and further checking will be done by 

Railways and /or Third-Party Consultant. 

5.3.27 Detailed calculations shall be prepared and submitted according to the best professional 

standards and compiled into sets that relate to particular aspects of design. 

5.3.28 Any other deliverables as required for approval from The Employer/Railways. 

5.3.29 DESIGNER shall be responsible for managing and adjusting its manpower to accommodate 

variations in schedule during the estimated design period, and such variations shall not 

constitute a claim for extended design services. 

5.3.30 The Employer shall provide the DESIGNER with the relevant data for the track alignment. 

 

6 Duties and Responsibilities of the DDC 
 

6.1.1 The DESIGNER shall initiate and actively pursue and involve themselves in all investigations and 

enquiries, consultations, studies, collection and compliance with pertinent information and data, 

convening of and attendance at meetings, and in any other activities as are or may be necessary for 

producing the detailed design, drawings and documents to the specified requirements. 

6.1.2 The DESIGNER shall carry out the services in accordance with its own methods, in compliance with 

the provisions contained herein. Any and all changes necessary to ensure that the DESIGNER's 

design, drawings and documents conform to the intent and purpose set out in the agreement, shall 

be made at the DESIGNER 's own expense. 

6.1.3 The DESIGNER represents that it is a professional and experienced consultant providing full 

consultancy services, and hereby agrees to bear full responsibility for the correctness and technical 

merit of the services performed. 

 

7 Organization of the DDC 
 

7.1 General: 
 

7.1.1 The DESIGNER shall establish an efficient organization for carrying out all services 

according to programme requirements. The organization shall provide effective 

management of the tasks of the contract including those that must be carried out 

concurrently by separate disciplines and teams. The organization shall also ensure that all 

information that becomes available during the design period is directed to the appropriate 

design teams and effective checking procedures are continuously maintained to ensure that 

required standards are met. 

7.1.2 Engineers having experience of 20 years in the similar work shall be mobilized for the work 

as lead design engineer. 

7.1.3 Team Lead having relevant experience of 30 years in the projects of this nature shall be 

mobilized to oversee the work that all the technical and timeline requirements of the project 

are being met and shall approve all the design and drawings submitted. 

7.1.4 Designer’s association shall be ensured by the DESIGNER during the execution of the work 

as a part of construction support and site visits shall also be made by the designers having 

experience of minimum 12 years. 

 
7.2 Performance: 

Notwithstanding any review of its organization structure, staff or manning schedules, the DESIGNER 

shall remain wholly responsible for providing the services. If, in the opinion of The Employer, the 

progress or performance of the design work is seen to be at any time inadequate to meet those 

requirements, the DESIGNER shall take the necessary steps to improve them on being so notified. 
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If within a reasonable period the DESIGNER has not improved its progress or performance, the 

Employer may by written notice require it to take additional measures, including changes in its 

organization, at no additional cost to The Employer. Such notice shall be in no way deemed to 

constitute a waiver of The Employer’s rights to terminate the appointment of the DESIGNER. Failure 

by the Employer to issue such a notice shall not relieve the DESIGNER of its obligation to achieve 

the required rate of progress and quality of work. 

 

8 Standard of Services 
 

8.1 General: 
8.1.1 The DESIGNER shall be responsible for the correctness and technical merit of its designs, 

calculations, drawings and all other documentation prepared by it in carrying out the 

services. 

8.1.2 The DESIGNER shall ensure that qualified and experienced staff are employed in sufficient 

numbers, so that all drawings and documents are produced in time including timely 

achievement of all key-dates and activities. This is essential for proper co-ordination, control 

and interfaces of the work. 

8.1.3 The DESIGNER shall comply with the provisions and procedures covering standards and 

codes, drawings and calculations outlined in Section 8.3 below. The DESIGNER shall also 

comply with the checking procedures in Section 9 hereof. 

 

8.2 Extent of Information: 
8.2.1 All designs and documentation produced by the DESIGNER shall provide sufficient 

information and detail to determine accurately the extent of the work during construction, 

execution, operation and maintenance. 

8.2.2 The drawings and other information produced by the DESIGNER for construction, or 

revisions of such documents, shall be submitted to the PC /GC / The Employer and 

Railways and/or Third Party Consultant, in time for review and further issuance to the 

contractor. The DESIGNER shall ensure that these documents are produced in a timely 

manner such that the construction contractor is able to plan and execute their works in 

accordance. 

8.2.3 Drawings for construction shall be in such detail as not to require further design or detailing 

to be carried out by the construction contractor except as provided under Section 8.4 hereof. 

The DESIGNER's drawings shall show or include details of any unusual features of 

construction and shall include all necessary detailing. 

 

8.3 Calculations: 
Detailed Calculations shall be prepared and preserved according to the best professional standards 

and compiled into sets that relate to particular aspects of design. 

8.3.1 Each set of calculations for a structure shall include but not be limited to: 

a) A brief description of the structure and its assumed mode of action; 

b) The loads that will act upon the structure; 

c) The allowable stresses of the structure; 

d) A brief statement/description of the method of analysis used; 

e) A brief statement/description of the method of design; 

f) Details of the computer program used with analysis files and reports of the analysis; 

g) Key to symbols used; 

h) Design summary. 
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8.3.2 Each set of calculations shall be bound and shall include a cover sheet, index and signature 

block. 

8.3.3 A statement certified by the DESIGNER’s authorized and approved Project Manager, that 

‘the accepted checking procedures, as defined in Section 9.0, have been carried out and 

attached with the set of calculations submitted to the Employer’. 

8.3.4 Original calculations shall be submitted to the Employer for proof checking. Each sheet shall 

be signed in accordance with the requirements of Section 9.0. 

 

8.4 Drawings Prepared by DESIGNER: 
All drawings shall be prepared in A-1 size and shall be produced by AutoCAD graphic system 
compatible with the Employer system and as approved by the Employer. DESIGNER shall deliver 
the drawings and documents as directed by The Employer.   
 
Submission of the drawings of the complete structure shall be as per Section 4.0. All the drawings 
shall be submitted by DDC on tracing sheet and on white sheets with copies as required. 
 
Soft copies of the drawings as well as documents shall be submitted in suitable digital format to The 
Employer as and when required. This shall be in addition to the drawings as well as documents in 
physical format. DDC shall also be required to deliver the drawings in 5D BIM compatible format on 
the 5D-BIM Platform as suggested by the Employer’s BIM EIR. 

 
8.5 Computer Programs: 

Only proven computer programs appropriate for the subject work shall be used by DESIGNER. 
 
9 Checking Procedures 

9.1 General: 
9.1.1 DESIGNER shall establish a Quality Assurance Plan (QAP) and a system of internal 

checking and approval of all designs, including calculations, drawings and other documents 

prepared and submitted to The Employer. 

9.1.2 The purpose of the checking shall be to ensure accuracy and consistency, as well as 

compliance with current requirements, standards, codes, etc. Certification of such check 

shall be carried out with documentation for acceptance of submissions. 

9.1.3 Internal checks shall be carried out by personnel who have experience and competence 

equal or superior to the originator. 

9.2 Design Calculations: 

Each page of design calculations, including any amendments thereto, shall be endorsed as checked 

and approved, prior to submitting to The Employer by signing with date. 

9.3 Drawings and Documents: 

Each document and drawing, including any revisions thereto, shall be endorsed as checked and 

approved prior to submitting to The Employer by signing with date. 

9.4 Quality Assurance Plan: 

9.4.1 The DDC shall have a QAP which shall identify the personnel, procedures, instructions, 

records and forms necessary to implement the plan with the following minimum 

requirements: 

9.4.1.1 Certification process of drawings and documents for issue; 
9.4.1.2 Organizational structure; 
9.4.1.3 Design control - including study and design input/analysis; 
9.4.1.4 Checking of documents; 
9.4.1.5 Document control; 
9.4.1.6 Subcontractor control; 
9.4.1.7 Internal quality audit; and 
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9.4.1.8 Corrective action. 
9.4.2 A certificate signed by the Team Lead of the DESIGNER stating that all drawings and 

documents have been checked and approved in accordance with the DESIGNER’s QA Plan 

shall accompany all documents and drawings submitted. 

 

9.5 Digital Delivery of project: 

Digital Delivery shall be ensured as per the relevant sections of the tender documents 
9.6 Responsibility: 

Notwithstanding acceptance by the The Employer, the DESIGNER shall remain responsible for the 
quality of the documents. 

 
10 Design Submission and Reviews 
 

10.1   Design Review Procedure: 
DESIGNER shall prepare and submit the designs and drawings along with all documents to The 

Employer. The Employer then shall handover the submissions to Proof Consultant (PC) for 

independent analysis and complete review of all the details submitted and furnish The Employer with 

their review comments either in writing or on marked up drawings. After receiving the comments from 

PC, The Employer, after due review, shall forward the review comments to DESIGNER for 

incorporating the same. 

 

After completing the review among PC and The Employer, submissions shall be made to Railways 

by The Employer. The submissions will be checked by Third Party Consultants of Railways and 

provide their report to Railways. Based on the report of Third Party Consultants, Railways will provide 

comments for incorporation. DESIGNER shall incorporate all the comments and submit the same to 

The Employer for final approval, post this The Employer shall submit the submissions to Railways. 

 

Note: 

Above said procedure is applicable for all formal submissions of designs and drawings only. 

Direct interactions, discussions, correspondence and deliberations in the course of proof 

checking by PC, Indian Railways and/or Third Party Consultant shall be made for clarifications 

and expediting approvals, duly copying to The Employer. 

 

10.2 Progress/Design Review Meetings: 
The DESIGNER shall attend progress/design review meetings as and when required. 

 

11 Submission of Document 
 

11.1 The DESIGNER shall deliver the drawings and documents as listed to The Employer/PC/GC, as 

directed by The Employer. 

 

12 Employer’s Obligation 
 

The Employer shall provide full information regarding their requirements for the project.  If The Employer 

becomes aware of any fault or defect in the design or non-conformance with the Drawings and Specifications, 

it shall give prompt written notice thereof to the DESIGNER, but failure to do so by The Employer, shall not 

constitute any waiver for the responsibility of the DDC to perform under the contract. 
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Annexure-A1 
 

Circulars and Guidelines of Railways 
 

1. Railway Board Circular No. 2011/Proj./SCR./9/8 dated 13.08.2013 with subject “Uniform Policy for Metro 
Rail Crossing across Existing Railway Tracks”. 
 

2. Central Railway’s Guidelines for getting the Design Drawings on Bridges developed from Design 
Consultants issued vide letter no. W.294.BR.Proof Checking dated. 27.08.2018. 

 
3. Central Railway’s letter no. W.641./BR/Policy dated.10.10.2018 with subject “Safety and Reliability  of new 

ROB/Overhead crossing over Railway System”. 
 

4. Central Railway’s letter no. W.293.BR.Circular dated 22.05.2018 with subject “Fabrication  and erection of 
steel structures  for bridges (including FOBs and ROBs)”.
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