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 If the tenderer is a JV/Consortium having foreign partner(s) and above work(s) have 

been executed by the foreign partner of JV and the work(s) were done in the country of 
the foreign partner, then in addition to this the foreign partner must have executed works 
(which need not be similar in nature) of total put together of value INR 506.83 crores or 
more outside the country of the foreign partner. 
 

 Individual Bidder or any substantial member of JV/Consortium should fulfil following 
conditions -  

 
a. Bidder should have successfully completed minimum 6 km or more of Elevated 

Metro/RRTS/High Speed rail viaduct in a single awarded contract. 
 

b. Bidder should have successfully completed minimum 4 nos. of Elevated Stations 
or more in Elevated Metro/RRTS/High Speed Rail in a single awarded contract. 
 

c. Bidder should have successfully completed Architectural Finishing Work for 
minimum 04 nos. Elevated/ Underground stations or more in Elevated 
Metro/RRTS/High speed Rail in a single awarded contract. 

 
d. Bidder should have successfully completed PEB structure work for minimum 04 

nos. Elevated stations or more in Elevated Metro/RRTS/High speed Rail in a 
single awarded contract. 

 
e. Further, in case the bid is submitted by a Joint Venture (JV)/Consortium, any 

member of the JV/Consortium shall meet and demonstrate the similar work 
experience as stipulated above; failing which, the bid shall be treated as non-
responsive and shall be rejected. 
 

Further, in case the bidder does not have required work experience for “Pre-Engineered 
Building (PEB) works & Architectural Finishing work” for 04 nos. of Elevated Stations or 
more in Elevated Metro/RRTS/High Speed rail in a single awarded contract and intends 
to engage a sub- contractor for this work, the sub-contractor must have executed work of 
“Pre-Engineered Building (PEB) works & Architectural Finishing work ” for minimum 04 
nos. of Elevated Stations as mentioned above in Elevated Metro/RRTS/High Speed rail 
in a single awarded contract. 

 

Notes: 

a) Work experience of only substantial partner (partner with share of 26% or more in the JV 
/ Consortium) shall be considered for evaluating of JV/Consortium. 

b) The tenderer shall submit details of works executed by them in the Performa of 
Appendix-17 & 17A of FOT for the works to be considered for qualification of work 
experience criteria. Documentary proof of completion certificates from client clearly 
indicating the nature/scope of work, actual completion cost and actual date of 
completion for such work should be submitted. The offers submitted without this 
documentary proof shall not be evaluated. In case the work is executed for private client, 
copy of work order, bill of quantities, bill wise details of payment received certified by 
C.A., T.D.S certificates for all payments received and copy of final/last bill paid by client 
shall also be submitted. 

 

c) Value of successfully completed portion of any ongoing work up to last day of the month 
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Interfacing Contractors as soon as he has been notified by the Engineer that such 

Interfacing Contract has been awarded. In the case of utility agencies and other statutory 

boards, interface shall commence as soon as it is practicable. Where no design interface 

date has been established whether because the Interfacing Contractor(s) have not been 

identified or for whatever reason, the Contractor shall liase with such Interfacing 

Contractor/s as soon as they have been awarded.  

(ii) The Contractor shall immediately upon award of the Contract gather all necessary 

information and develop his design to a level where meaningful interaction can take 

place as soon as the Interfacing Contracts are available. The Contractor shall submit 

together with each of his Design Submissions a joint statement from the Contractor and 

the relevant Interfacing Contractor confirming that design co-ordination has been 

completed and that they have jointly reviewed the appropriate document to ensure that a 

consistent design is being presented. 

(iii) The design interface is an iterative process requiring regular exchange and update of 

interfacing information. The Contractor shall ensure that the information he requires from 

the Interfacing Contractors is made known at the outset of each design interface and vice 

versa so that the information can be provided in time for the Contractor and the 

Interfacing Contractors to complete their design to meet their various design submission 

stages.  

11.4 Construction Interface   

(i) The contractor shall coordinate design/ activities/ making due care of complete 

integration of works –  

a.  Integration of Boraki Station and associated Viaduct falling in the DMIC-IITGNL’s 

MMTH area with the upcoming Multi-Modal Transport Hub at Boraki MMTH in co-

ordination with DMIC-IITGNL.   

b. Integration of Existing Botanical Garden metro station on Blue Line of Delhi Metro in 

coordination with DMRC  

c. Existing Noida Sec-142 metro station and Dead End at Depot Station on Aqua Line of 

Noida Metro 

d. Crossing of alignment over operational metro alignments as per clause 8.8.1 & 

8.8.2 of Employer’s Requirements – Construction. 

(ii) Construction interface will be necessary throughout the duration of the Works 

commencing from the time the Contractor mobilises to the Site to the completion of the 

Works. Construction interface will overlap design interface, involving cast-in and buried 

items such as pipes for electrical and mechanical services, supports, brackets, plinths, 

ducts, service buildings, openings, cableways, trenches etc. that are to be incorporated 

at the early stage of the construction up to provision of attendance during the testing and 

commissioning stage. 

(iii) The Contractor shall ensure that there is no interference with the Works of the Interfacing 

Contractors and shall maintain close co-ordination with them to ensure that his work 

progresses in a smooth and orderly manner. The Contractor shall carry out and complete 

the Works, or any part thereof, in such order as may be agreed by the Engineer or in 

such revised order as may be requested by the Engineer from time to time. The 

Contractor shall, unless otherwise provided, be liable for and shall indemnify the 

Employer against all costs, charges, expenses and the like resulting from failure of the 



Part Design & Construction of Elevated Viaduct and 10 nos. of Elevated Stations for Extension 

Projects of NMRC’s Aqua Line from Botanical Garden to Noida Sec-142 (from Chainage (-) 383.959 to 

12130.143) and from Depot Station to Boraki MMTH (Chainage 28678.253 to 31263.482). 

NMRC/NGNECC-01/Volume-3/Employer’s Requirements/Functional Page 16R  

 

paid in BOQ on item rate basis as described in clause 2.10. 

The water supply arrangements for construction works shall be arranged by contractor at 
his own cost, in case borewell is to be done for construction works, the permission for the 
same is to be obtained before the borewell is done. The permanent water supply 
connections from local authorities and borewells along with its permission for all stations 
shall be arranged by Contractor at his own cost and relevant statutory permissions from 
concerned authorities shall also be arranged by contractor. 

 

2.1.  LUMPSUM SCOPE OF WORK – (Viaduct, Viaduct in station excluding concourse 
portion) 

(i) Detailed survey of entire alignment including Viaduct, Stations with Entry/Exit & FOB and 
MMI for execution of work.  

(ii) Geotechnical Investigation Work at every pier location for Viaduct and Station including 
Entry/Exit & FOB. 

(iii) Utility Investigation Work along the alignment for Viaduct as shown in the GAD. 

(iv) Design & construction of Pile foundation, Pile cap, Pier, Pier cap, all type of Piers 
including Cantilever & Portals, Pedestals, Cross Arm, Extended Pier cap, Cantilever Pier 
cap, Table top Pier cap, Portal Beams, standard Pier Cap, bearings, bearing pedestal & 
crash barrier, reflector tapes for Piers, Portal Pier, etc. for all spans. 

(v) Design & Construction of super structure of Standard U-Girder span and all other spans 
for Viaduct including Viaduct in station excluding the concourse portion .  

(vi) Design and construction of non-standard spans, I-Girder/T-Girder spans, spans at 
crossover location, spans for crossing existing structure and spans in sharper curvature 
wherever necessary or instructed by engineer. 

(vii) Design and construction of parapets. The shape shall be as per tender drawings.   

 
(viii) Design, construction & erection of special spans. Type of bridge and method of 

construction shall be approved by NMRC prior to execution of work. This includes all 
temporary works such as shoring, staging, any other related works. Apart from special 
spans indicated in GAD, there may be requirement of additional special spans as per the 
site conditions / NMRC or civic requirement, which is also included in lump-sum price. 

(ix) All Piers location, span arrangement for special/ obligatory spans have been shown in 
the alignment GAD drawings. These special spans / obligatory span lengths may have to 
be changed as per requirements of the concerned authorities. 

(x) Design & Construction of Spherical bearing and seismic restrainers for special spans 
approved by NMRC including GI brackets for cables laying, walkway, parapets & railing. 

(xi) Design and construction of emergency siding line. Deleted 

(xii) Standard spans for viaduct shall be 28m Twin U-Girder Spans except obligatory spans/ 
special spans shown in GAD, However, in case of sharper radius wide U-Girder may 
have to be used without any extra cost. The Span arrangements of Viaduct have to be 
decided in such a way that pier locations do not disturb the road geometry, ROW, clear 
carriageway width of roads, flow of nallah, utilities and traffic flow. The max. Cantilever 
permissible is 2.5 m. 

(xiii) All Viaduct foundation shall be on piles of minimum 1000 mm dia. with or without 
permanent liners as per site requirements except at location met with hard/rocky strata 
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condition prior to the construction. 

(a) Demolition/dismantling of RCC/Framed/Steel structure buildings, masonry buildings, 
basement, ground and above floors as existing at site on the alignment and making 
provision of any utility infringing the pile cap area, without making damages to the 
adjacent structures/ utilities etc. including disposing off retrieved materials out of site. 

(b) Demolition/dismantling & restoration of existing FOB’s, Bus Shelters, Signages. 

(c) Demolition/dismantling of road, footpath, RCC drain or any type of drain, kerbstone, 
pavers central verge, boundary wall, grill, kerb stone etc. and restoration of same with 
new material of similar specification. Tenderer must visit the site and ascertain actual 
magnitude of quantum of work involved for road, footpath, RCC Drain, kerbstone, pavers, 
overhead utilities & underground, central verge, boundary wall, signages, grill, bus 
shelters etc. and nothing shall be payable on this account. Retrieved materials obtained 
from demolition/dismantling shall be property of the contractor.  

(d) Damage of any horticulture, landscaping, green area during currency of contract and its 
restoration to its original condition. The pile cap level shall have to be kept below the 
drain wherever the same is fouling with drain and the drain demolished shall have to be 
restored back with similar specifications after casting the pile cap, till such time 
arrangement of temporary drainage shall also be made to ensure proper drainage of 
water. 

(xxx) Necessary permission/ NOC from the Railway/ Road/ Forest department/ Irrigation 
Department and other concerned regulatory authorities for block and working in such 
locations. NMRC will facilitate for getting them permission from concerned regulatory 
authorities for working in such locations. 

(xxxi) Making access to site at any location in alignment to facilitate movement of vehicles, 
cranes, machineries etc. and preparation of area for positioning of cranes and any other 
machinery to facilitate construction & execution including removal of any construction 
material and restoration of area to its original condition.  

(xxxii) During construction at road area required arrangements to be made to facilitate 
movement of vehicles, cranes, machineries etc. and preparation of area for positioning of 
cranes and any other machinery to facilitate construction & execution including removal 
of any construction material from the location and restoration of area to its original 
condition. Also, view cutter arrangement of sufficient height above barricading board to 
be made at this location. 

(xxxiii) Wall, curtain walls of varying heights, drainage system, grills on ramp. All MS structure to 
be painted with epoxy paint of approved colour. 

(xxxiv) Dynamic Integrity test on 100% piles and cross hole sonic integrity test on 25% of piles 
as per Outline Construction Specification (OCS). 

(xxxv) Design and Installation of temporary structures/ construction methodology for 
construction of Viaduct & Station and getting it approved from third party. 

(xxxvi) Providing & Fixing GI Brackets along both sides of track in Viaduct and Viaduct in station 
for electrical & signaling cables as per the site requirement and as instructed by 
Engineer-in-charge. Providing cutouts, concealed pipes, earthing, inserts, bolts. required 
for various services and systems as per co-ordinations with Employer and service 
providers and the other system contractors. 

(xxxvii) Traffic marshals to guide the road users and to avoid traffic congestion. The deployment 
of the Traffic marshals shall be as per the approved Traffic Diversion Plan. 
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2.1.A.6 Any other item of work as may be required to be carried out for completing the necessary 
interfaces works with system Contractors and other contractors in all respects in 
accordance with the provisions of the Contract and to ensure the structural stability and 
safety during and after construction. 

2.1.A.7   The shifting of the utility(s) would be undertaken only in exceptional circumstances where 
in the opinion of the Employer no other option is available. The utilities are to be diverted 
with proper liaising and approval of the utility owning agencies and Charted Utilities are 
part of Lump Sum Scope & Un-charted Utilities will be paid under Schedule-B of BOQ. 
For the utilities which are not to be diverted proper supporting shall be done to prevent 
any damage. No payment shall however be made for supporting and protecting the 
utilities during execution of the work. Cost of such utility shifting (i.e. permanent diversion) 
unless otherwise specified will be paid separately under relevant item of BOQ. No claim 
on account of delay in execution of utility diversion will be entertained. All temporary 
diversion of any utilities done to facilitate the construction activity shall be the part of the 
lump sum quoted price. No payment shall however be made for supporting the utilities, 
carriage of excavated earth during execution of work. 

2.1.A.8    Inserts/bolts/Supports/Hangers for system contractors & other contractors. All system 
contractors’ structures like OHE, Signalling etc. are excluded from the scope of the work, 
but civil works required for fixing these structures such as strengthening of structures and 
providing inserts, bolts, supports, hangers are included. These shall be finalized and 
provided in co-ordination with the System Contractors & other contractors and the 
Engineer. The necessary coordination with system contractors, other contractor and 
engineer shall form a part of the work. 

2.1.A.9   All aspects of quality assurance, including testing of materials and other components of 
the work, as specified or as directed. Arranging & performance dynamic Integrity test on 
100% piles and cross hole sonic integrity test on 25% of piles as per outline construction 
specification (OCS). Conducting initial and routine load tests on piles as per frequency 
given in outline construction specification (OCS) as per BIS-2911- Part IV. 

 

2.2 OTHER WORKS UNDER LUMP SUM 

2.2.1 Interface Works 

2.2.1.1 Co-ordination/co-operation with other Contractors & Agencies (External/Internal) 

(i) In addition, the Contractor shall be required to carry out various miscellaneous works as 
per interfacing requirements. The contractor shall carry out necessary co-ordinations with 
various system contractors pertaining to lift, escalator, traction power supply, signaling, 
telecommunication, AFC , track & E&M contractor, etc. for keeping provisions pertaining 
to cut outs, shafts, raceways, concealed conduits, other conduits, fixtures, inserts, 
clearances etc. all complete for the scope of work. Temporary door with locking 
arrangements to be provided in all rooms in station building & Ancillary building.   

(ii) Earthing and lightening protection wherever required. 

(iii) The track supporting structure will support ballast less track (long welded rail) which will 
be laid later by a separate contractor.  Arrangements of inserts/ dowels required for 
provision of such ballast less track will have to be incorporated in the deck in consultation 
with the Engineer where the ballast less track concrete is to be laid at the top of the deck 
slab by Track Contractor.  
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(d) the submission of proposed software 

(e) the preliminary equipment layouts and details Deleted 

(f) the preliminary maintenance analysis 

(g) the preliminary off site testing recommendation 

(h) Deleted 

(i) the submission of specifications proposed for the work 

(j) the identification of design codes and standards 

(k) the CAD procedures 

(l) Deleted 

(m) preliminary viaduct sizing 

(n) an alignment review 

(o) the preliminary construction methodology 

(p) the design submission programme (update) 

(q) the utility diversion plan 

(r) proposed site surveys and other field surveys 

(s) a review of permanent land requirement 

(t) the preliminary ground treatment and building protection proposal. 

(u) The preliminary reinstatement drawings. 

5.2    DEFINITIVE DESIGN SUBMISSION  

 5.2.1  GENERAL 

 The Definitive Design Submission shall be a coherent and complete set of documents 

properly consolidated and indexed and shall fully describe the proposed Definitive Design.  In 

particular, and where appropriate, it shall define: 

(a) the dimensions of all major features, structural elements and members; 

(b) all materials; 

(c) Potential forces and movements due to all possible loadings and actions on the 

structures, and their accommodation; 

(d) all second order effects; 

(e) the layout and typical details of reinforcement in structural concrete members; 

(f) the locations and nature of all relevant joints and connections and details thereof; 

(g) standard details; 

(h) location, geometry and setting-out of all main elements and features; 

(i) electrical and mechanical services and equipment and their interaction with the 

structures; 

(j) Provisions and proposals for construction interfacing with the Designated 

Contractors; 
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(4) The Contractor shall immediately inform the Engineer of any damage to structures, roads or 

other properties. 

  ACCESS 

(5) Alternative access shall be provided to all premises if interference with the existing access, 

public or private, is necessary to enable the Works to be carried out. The arrangements for 

the alternative access shall be as agreed by the Engineer and the concerned agency. Unless 

agreed otherwise, the permanent access shall be reinstated as soon as practicable after the 

work is complete and the alternative access shall be removed immediately as it is no longer 

required, and the ground surfaces reinstated to the satisfaction of the Engineer. Proper 

signage and guidance shall be provided for the traffic / users regarding diversions. 

TREES 

(6) The felling of trees in the Noida/ Greater Noida/NCR Delhi is governed by the Uttar Pradesh 

Protection of Trees Act, 1976 and associated latest amendments. The Contractor is not 

permitted to cut any trees without the permission of the Employer. The Employer has 

assessed the number of trees existing within the right-of-way and contractor has to arrange 

permission from Forest Department cutting back or removal of trees which are deemed to be 

affected by the right of way (ie. within the limits of permanent works) construction works. The 

trees requiring to be felled will be removed from ground level up by the Contractor upon 

approval & supervision of the Forest Department/ Noida-Greater Noida Authorities. The 

Contractor will not be permitted to cut or remove any further trees. If for the purposes of the 

works additional trees are required to be cut/trimmed or removed, the Contractor must notify 

the Engineer of further tree felling requirements. Subject to compliance with the 

aforementioned act, arrangements for permission from Forest Department for tree 

felling/transplantation shall be done by the contractor. The payment of tree cutting, removal, 

transportation and transplantation required shall be paid in relevant schedule of BOQ. 

REMOVAL OF GRAVES AND OTHER OBSTRUCTIONS 

(7) If any graves and other obstructions are required to be removed in order to execute the Works 

and such removal has not already been arranged for, the Contractor shall draw the Engineer's 

attention to them in good time to allow all necessary arrangements and authorisations for 

such removal, and it shall not itself remove them unless the Engineer has given consent. 

PROTECTION OF THE ADJACENT STRUCTURES AND WORKS  

(8)   The Contractor shall take all necessary precautions to protect the structures or works being 

carried out by others   adjacent to and, for the time being, within the Site from the effects of 

vibrations, undermining and any other earth movements or the diversion of water flow arising 

from its work. 

The Key Existing Structures falling along the alignment, but not limited to, are listed as below -  

1) Crossing of Alignment over Delhi Metro’s Blue Line & Magenta Line,  

2) Crossing of Alignment over Noida Metro’s Aqua Line and connection to existing Noida 

Sec-142 metro station.  

3) Noida Authority’s Flyover at Noida Sector-37, Under pass at Noida Sector-96, Flyover 

near Max Hospital & Bridge at Noida Sector-142, 

4) Botanical Garden Bus Station at Noida Sector-37 

5) Crossing over ROB-146 at Boraki 



Part Design & Construction of Elevated Viaduct and 10 nos. of Elevated Stations for Extension Projects 
of NMRC’s Aqua Line from Botanical Garden to Noida Sec-142 (from Chainage (-) 383.959 to 12130.143) 
and from Depot Station to Boraki MMTH (Chainage 28678.253 to 31263.482). 

NMRC/NGNECC-01/Volume-3/Employer’s Requirements/Appendices Page 70R 

 

 

Employer’s Requirement  

APPENDIX 1 

DRAWING LIST 
 

The Tender Documents contains a set of reference/Tender drawings that are applicable to the 
Contract Works. The Tenderer shall incorporate into the Tender only those drawings from that set 
which amplify aspects of the Contractor's Technical Proposals.  General information drawings will not 
be included in the Contract. The dimensions mentioned in the tender drawings are indicative and may 
vary as per the design of the contractor. 

The soft copy of tender drawings in AutoCAD & KMZ file are being provided in good faith for 
reference purpose only and may be collected by email on nmrcprojects@gmail.com. In case of 
any discrepancy, the uploaded tender drawing in Volume-5 shall prevail. 

 

The List of Drawings issued with the tender documents is stated in Volume-5 
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Employer’s Requirement - Key Dates 
 

Appendix-2B  
 
For complete Viaduct including Viaduct in station portion: 
 

Key 
dates 

no 
Description of stage 

Time to 
achieve 
(weeks) 

Liquidated Liquidity 
Damages for non-

achieving the key dates 

KD 1 Submission of construction programme 4 
0.01% of total contract 
value per week of delay 
for the key date 

KD 2 
Commissioning of 1st Batching Plant (production of 
1st batch of concrete) 

10 
0.01% of total contract 
value per week of delay 
for the key date 

KD 3 Submission of Definitive Design 12 
0.01% of total contract 
value per week of delay 
for the key date 

 
Commissioning of 2st Batching Plant (production of 
2nd batch of concrete) 

14 
 

KD 4 
Completion of 1st Formwork for precast U – girder 
element of production line for Engineer’s approval  

14 
0.01% of total contract 
value per week of delay 
for the key date 

KD 5 Completion of 1st working pile 16 
0.01% of total contract 
value per week of delay 
for the key date 

KD 6 Casting of 1st U-Girder 18 
0.01% of total contract 
value per week of delay 
for the key date 

KD 7 Erection of 1st U-Girder 28 
0.01% of total contract 
value per week of delay 
for the key date 

KD 8 

(i) Partial Access of the Viaduct including in 
stations area (minimum 2.0 Km in one stretch) 
to Track contractor for laying track 
 

(ii) Partial Access of the Viaduct including in 
stations area (minimum 2.0 Km in one stretch) 
to Track contractor for laying track 

 
(iii) Full Access of the Viaduct including in stations 

area to Track contractor for laying track. 
 

(Note - In case of Launcher, the feeding point shall 
have to be changed to ensure the key dates & the 
temporary rails provided for carrying the U-Girder 
on viaduct shall have to be removed.) 

 
68 

 
 
 

        90 
 
 
 

122 

0.01% of total contract 
value per week of delay 
for the key date 
 
 

0.01% of total contract 
value per week of delay 
for the key date 
 
 
0.01% of total contract 
value per week of delay 
for the key date 
 

KD 9 
Full Access to system contractors including G.I. 
Hangers for laying of cables, railings, expansion 
joint etc all balance civil work complete in all respect 

130 
0.01% of total contract 
value per week of delay 
for the key date 
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For Stations: 
 

Key 
dates no 

Description of stage 
Time to 
achieve 
(weeks) 

Liquidated Liquidity 
Damages for non-

achieving the key dates 

KD 1 Completion of 1st Pile 16 

0.01% of total contract 
value per week of delay 
for the key date 

KD 2 
Completion of Casting of Slab for Concourse 
Level 

 
 

 i) For First Station 36 
0.01% of total contract 
value per week of delay 
for the key date 

 ii) For next three Stations 48 
0.01% of total contract 
value per week of delay 
for the key date 

 iii) For All Stations 64 
0.01% of total contract 
value per week of delay 
for the key date 

KD 2 3 
Completion of Casting of Slab for Track 
Supporting Structure 

 
 

 i) For First Station 56 
0.01% of total contract 
value per week of delay 
for the key date 

 ii) For next three Stations 78 
0.01% of total contract 
value per week of delay 
for the key date 

 iii) For All Stations 94 
0.01% of total contract 
value per week of delay 
for the key date 

KD 5 4 

Completion of all Architectural finishing works in 
following operational rooms and rooms & flooring 
with required cutting for raceways for fixing AFC, 
Signaling room, Telecommunication room, ASS 
room, Pump room & UPS room 

 

 

 i) For First Station 56 
0.01% of total contract 
value per week of delay 
for the key date 

 ii) For next three Stations 78 
0.01% of total contract 
value per week of delay 
for the key date 

 iii) For All Stations 94 
0.01% of total contract 
value per week of delay 
for the key date 

KD 6 5 
Completion of all Architectural internal & 
external finishing works in entire station and 
rooms 

 
 

 i) For First Station 66 
0.01% of total contract 
value per week of delay 
for the key date 

 ii) For next three Stations 88 
0.01% of total contract 
value per week of delay 
for the key date 
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 iii) For All Stations 104 
0.01% of total contract 
value per week of delay 
for the key date 

KD 7 6 
Access to lift shaft & Escalator pits (Concourse to 
Platform)  

 

 

 i) For First Station 66 

0.01% of total contract 
value per week of delay 
for the key date 

 ii) For next three Stations 88 

0.01% of total contract 
value per week of delay 
for the key date 

 iii) For All Stations 104 
0.01% of total contract 
value per week of delay 
for the key date 

KD 8 7 
Completion of structure works of one Entry/Exit 
(Ground to Concourse) 

 
 

 i) For First Station 70 
0.01% of total contract 
value per week of delay 
for the key date 

 ii) For next three Stations 92 
0.01% of total contract 
value per week of delay 
for the key date 

 iii) For All Stations 108 
0.01% of total contract 
value per week of delay 
for the key date 

KD 9 8 
Delivery for all fabricated parts of roof and roof 
portals with purlins etc. complete, for: 

 
 

 i) For First Station 100 
0.01% of total contract 
value per week of delay 
for the key date 

 ii) For next three Stations 115 
0.01% of total contract 
value per week of delay 
for the key date 

 iii) For All Stations 135 
0.01% of total contract 
value per week of delay 
for the key date 

KD 10 9 
Completion of structure work & roof sheeting, 
Complete 

 
 

 i) For First Station 120 
0.01% of total contract 
value per week of delay 
for the key date 

 ii) For next three Stations 135 
0.01% of total contract 
value per week of delay 
for the key date 

 iii) For All Stations 150 
0.01% of total contract 
value per week of delay 
for the key date 

KD 11 10 

Completion of entire works including Finishing, 
etc. as per contract and all relevant works for 
testing & commissioning of the section at all 
stations. 

150 

0.01% of total contract 
value per week of delay 
for the key date 

KD 12 11 
Completion of all other outstanding works like re-
instatements etc. that doesn’t affect the testing of 
the stations. 

156 
0.01% of total contract 
value per week of delay 
for the key date 



Part Design & Construction of Elevated Viaduct and 10 nos. of Elevated Stations for Extension Projects 
of NMRC’s Aqua Line from Botanical Garden to Noida Sec-142 (from Chainage (-) 383.959 to 12130.143) 
and from Depot Station to Boraki MMTH (Chainage 28678.253 to 31263.482). 

NMRC/NGNECC-01/Volume-3/Employer’s Requirements/Appendices Page 76A 

 

 

Employer’s Requirement APPENDIX-2E 

 

INTERFACE BETWEEN LUMPSUM PORTION & ITEM RATE PORTION OF SCOPE  

 

The interface between lumpsum portion & item rate portion of scope of work is provided in the 

following indicative sketches from Page no. 1 to 3. 

 

 Typical Station (08 nos.) -   Page 01 of 03 

 Boraki Station    -  Page 02 of 03 

 Botanical Garden Station -  Page 03 of 03 
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SECTION – S.04 

FORM WORK 
 
4.1 These specifications shall be read in conjunction with the latest edition CPWD 

specifications 1996/2002 with up-to-date correction slips, MORTH latest revision 

Specifications and other relevant specifications described in the section 1.1 of these 

specifications.  
 
4.2 MATERIALS:  
 

Formwork shall be of timber, plywood (including marine plywood), steel or any other 

suitable material capable of resisting damage to the contact faces under normal 

conditions of erecting forms, fixing steel and placing concrete. The selection of materials 

suitable for formwork shall be made by the Contractor based on the quality consistent 

with the specified finishes and safety. For designated areas prominently in public view 

like piers, piers caps, portals, viaduct (cast-in-situ or pre-cast), parapet etc., only steel 

shuttering shall be used. Steel material shall be in good condition. It should not be 

corroded. Condition of material shall be decided by engineer and If find not as per Indian 

standards or not as per requirement it shall be replaced. Number of uses for steel 

shuttering shall be between 50 and 100. Uses shall be decided by engineer as per the 

condition of steel shuttering. Special finishes like grooves, logos, floral designs, 

engraving in inset and outset shall be provided by fixing monolithic rubber forms fixed on 

entire surface of the formwork. The minimum shore hardness of rubber shall be A-55 to 

ensure strength, flexibility & elasticity. The contours, design and edges of rubber form 

should be smooth to ensure minimal deposition of grime or dust. The material shall be 

approved by the Engineer before erected at site. However, the entire responsibility of 

planning, designing, erection, dismantling, shifting and safety of false work lies with the 

contractor.  
 

All formwork and formwork support (centering, props, scaffolds etc.) shall only be in 

structural steel and preferably of pipes conforming to IS:806, IS:1161, IS:1239, IS:2750. 

Wooden ballies shall not be permitted as props/formwork supports. All props shall be 

properly braced using x & k bracings.  
 

Timber: 
 

Timber used for formwork shall be easily workable with nails without splitting. It shall be 

stable and not liable to warp when exposed to sun and rain or wetted during concreting. 
 

Plywood: 
 

Plywood used for formwork shall be minimum 12 mm thick. Shuttering quality plywood 

complying with IS: 4990 and of make approved by the Engineer. Suitable stiffeners and 

walers shall be provided depending on the shuttering design. 
 

Steel: 
 

Steel formwork shall be made of minimum 4 mm thick black sheets stiffened with angle
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Finish U3: This is a trowelled finish and shall be used for tops of parapets, etc 

prominently exposed to view. When the floated surface has hardened sufficiently, 

steel trowelling shall be started. Steel trowelling on hardened, floated surface 

shall be performed with firm pressure to produce a dense uniform surface free 

from blemishes and trowel marks and having slightly glossy appearance. Surface 

irregularities shall not exceed 5mm. 
 
Finish U4: This is a steel-trowelled finish, similar to finish U3, except that light 

surface pitting and light trowel marks such as obtained from the use of machine 

trowelling will be acceptable, provided that surface irregularities do not exceed 

the limits specified for finish U3. 
 
Unformed surfaces which are nominally level shall be sloped for drainage as 

shown on drawings or as directed by Engineer unless the use of other slopes or 

level surface is indicated on drawings. Narrow surface such as tops of parapets, 

walls and kerbs shall be sloped approximately 1cm per 30cm of width. Broader 

surface such as roadways, platform and decks, shall be sloped approximately 

half centimeter per 30cm of width. Finishes of floor and roof slabs shall be 

sloped, if required, by the Engineer. 
 
4.10 EXPOSED CONCRETE WORK:  
 

Exposed concrete surfaces shall be smooth and even originally as stripped 

without any finishing or rendering. Where directed by the Engineer, the surface 

shall be rubbed with Carborundum stone immediately on striking the forms. The 

Contractor shall exercise special care and supervision of formwork and 

concreting to ensure that the cast members are made true to their sizes, shapes 

and positions and to produce the surface patterns desired. No honeycombing 

shall be allowed. Honeycombed parts of the concrete shall be removed by the 

Contractor as directed by the Engineer and fresh concrete placed without extra 

cost, as instructed by the Engineer. Contractor shall ensure that no air bubbles 

are formed on the exposed surface. Concrete pouring sequence, vibration 

methodology etc shall be planned to avoid air bubbles. All materials, sizes and 

layouts of formwork including the locations for their joints shall have prior 

approval of the Engineer. 
 
4.11 AGE OF CONCRETE AT REMOVAL OF FORMWORK:  
 

Age of Concrete at Removal of Formworks shall be in accordance with latest 

edition CPWD Specifications 96 or IS: 456. The Engineer may vary the periods 

specified if he considers it necessary. Immediately after the forms are removed, 

they shall be cleaned with a jet of water and a soft brush.  
 
4.12 STRIPPING OF FORMWORK:  
 

The work of form work removal should be planned and a definite scheme of 
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SECTION S.05 

 
REINFORCEMENT 

 
5.1 These specifications shall be read in conjunction with the latest edition CPWD 

specifications 1996/2002 with upto date correction slips, MORTH latest revision 

Specifications and other relevant specifications described in the section 1.1 of 

these specifications.  
 

Any steel specified for reinforcement shall conform in every respect to the latest 

relevant Indian Standard Specifications and shall be of tested quality under the 

ISI Certification Scheme.  
 

All reinforcement work shall be executed in conformity with the drawings supplied 

and instructions given by the Engineer and shall generally be carried out in 

accordance with the relevant Indian Standard Specifications IS: 2502- Bending 

and Fixing of Bars for Concrete Reinforcement.  
 

The reinforcement steel shall only be from primary producers as per approved 

vendor list and no re-rolled steel shall be supplied.  
 

5.1.1 Mechanical couplers of threaded type with enlargement at connection by cold  
 forging maybe used at appropriate locations after prior approval of engineer 

 
5.1.2 Coupler Specifications 

 
a) Introduction 

Only cold-forged, standard parallel threaded mechanical coupler system are 

recommended. All mechanical couplers shall be of Type 2 (or Class H as 

specified in IS-16172) and should be simple to install and which can be 

confirmed by quick visual inspection to have been correctly installed and to have 

achieved the required full-strength connection. Any other types of mechanical 

coupler systems are not permitted provided the same meet the specification 

indicated below. 

The couplers shall be of standard parallel thread type. Ends of the reinforcement 

bars, which are to be joined, shall be enlarged by cold forging/upsetting, 

threaded in such a way that root thread diameter is not lesser than the parent bar 

to be joined. The coupler shall be of TYPE – II and qualified/Certified as per UK 

CARES, IS code 16172, ACI 318, AC 133, ASME, Section III, and Div.2, 

Caltrans. 

Couplers installed shall be strictly in accordance with the manufacturer’s 

specifications complying to relevant codes.   Couplers shall preferably be located 

away from high stress zones in the various structural elements and shall be 

staggered. 

All the couplers shall be manufactured in a factory which is ISO 9001:2008 (or 

higher revision) certified for “Manufacturing of Mechanical Steel Rebar Couplers 

& Accessories” and also be certified for “Site Management of Threading & 
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11.5 ORDER OF PRECEDENCE 

Wherever Indian Standards do not cover some particular aspects of design/construction, 

relevant standards will be referred to.  

In case of discrepancy among Standard codes of practice, CPWD Specifications, General 

and particular Specifications, and Bill of Quantities, the order of precedence will be as 

below: 

i. Bill of Quantities 

ii. Particular Specifications Outline Design Specifications 

iii. General Specifications Outline Construction Specifications 

iv. CPWD Specifications. 

v. Standard Codes of Practice. 

In case of discrepancy among Standard Codes of Practice, the decision of Engineer will be 

final and binding. 

11.6 APPLICABLE CODES 

The summarized list of codes is applicable to structural and architectural works. This will not 

preclude the Engineers right to refer to any other code applicable for the satisfactory 

execution of the work. 

11.7 DIMENSIONS 

i. Figured dimensions on drawings shall only be followed and drawings to a large scale 

shall take precedence over smaller scale drawings. All dimensions shall be checked on 

site prior to execution. 

 

The dimensions where stated do not allow for waste, laps, joints, etc. but the Contractor 

shall provide at his own cost sufficient labour and materials to cover such waste, laps, 

joints, etc. 

 

ii. The levels, measurements and other information concerning the existing site as shown 

on the drawings are believed to be correct, but the Contractor should verify them for 

himself and also examine the nature of the ground as no claim or allowance 

whatsoever will be entertained on account of any errors or omissions in the levels or the 

description of the ground levels or starts turning out different from what was expected 

or shown on the drawings. 

 
11.8 STEEL STRUCTURES 

 
11.8.1 General  

11.8.1.1 This section covers the general requirements of designing, preparing necessary drawings, 

and, providing, fabricating, painting, transporting, erecting, fixing in position structural steel 
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Only in absence of design criteria not available  in mentioned IS codes, reference can be 

made to other international codes/manuals as applicable to PEB’s and same shall be subject 

to approval of NMRC in case of deviation from IS codes.  

 

A.0 LOADING 

A.1 Dead Load 

 Self weights from all supported and supporting elements. 

A.2 Live Load 

A.2.1) As per provisions of IS: 875 (Part – 2) 

A.2.2) Other Imposed loads - 

 Loads from suspended utilities, OHE fittings etc as per specific requirement of different 

buildings. 

A.2.3) Material Handling loads supported on structures like EOT cranes, under-slung cranes, all 

as per specific requirement of individual buildings. 

A.2.4)    Solar Panels: 30 Kg/sqm in addition to (75 Kg/sqm and 150 Kg/sqm) for 

inaccessible and accessible roof respectively. 

A.3 Wind Load 

 As The design of PEB’s are mainly governed by Wind load, no increase in permissible 

stresses is allowed for wind load combinations as per IS:800. 

 Parameters 

 As per provision of IS: 875 (Part – 3), with the following parameters: 

A.3.1) Basic wind speed: As per IS: 875   

A.3.2) Value of k1, corresponding to mean probable design life of building of 120 100 years : as 

per table –1 of IS: 875 (part-3). 

A.3.3) Value of k2, corresponding to Class – B/C structures as per Table –2 of IS: 875 (Part-3). 

Minimum value of k2 shall be = 1.0 

A.3.4)        Value of k3, as per clause 5.3.3.1 of IS: 875 (Part-3) 
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** In case of Uniform compressive stress distribution in PSC structures, permissible 
stress shall not be more than 0.3fck. 

II RCC Structures 

 Permissible stress in Concrete (triangular compressive stress distribution) - 0.50fck 
 Permissible stress in Concrete (Uniform compressive stress distribution)  - 0.38fck 

Permissible stress in Steel       - 0.75fy 

8.2 ULS CHECK FOR PRESTRESSED CAST-IN SITU CONCRETE/COMPOSITE 
CONSTRUCTION 

Clause-16.4.3 (Ultimate Limit State: Flexure) to Clause 16.4.6 (Longitudinal Shear) of 
IRS-CBC shall be applicable for cast-in situ Prestressed construction whereas for 
composite construction Clause-17.4 (Composite Concrete Construction) shall be used. 

8.3 ULS CHECK FOR RCC STRUCTURE 

Section Capacity check for RC beams (ULS) for the superstructure should be 
conforming to Clause-15.4 of IRS-CBC. The design of RCC slabs shall conform to 
Clause 15.5 of IRS-CBC. The design of column should conform to Clause-15.6 of IRS-
CBC. 

9 DESIGN CHECK FOR STEEL/COMPOSITE STRUCTURE 

The design of steel structure shall be done by IRS Steel Bridge Code/IRS-Welded 
Bridge. In case of steel structure, IRS-steel bridge code shall be followed and Load 
combination G1 shall be used. While designing for composite action IRC :22 shall be 
referred with load combinations as given in table under clause 7.1. 

10 DURABILITY & CRACK WIDTH 

10.1 DURABILITY  

Provision of Clause-5.4 of IRS-CBC shall be followed. The exposure condition of 
present corridor is Moderate and in case of Nallah crossing the exposure condition 
may be treated as “Severe”. “Extreme”, for all underground elements and 
elements in contact with Nallah water. 

Exposure conditions for all the foundation shall be considered as “Severe”. 

10.2 CRACK WIDTH CHECK 

For SLS Combination, Group - I, crack width in reinforced concrete members shall be 
calculated as per Clause-15.9.8.2.1 of IRS-CBC. 

The allowable crack width should be as per Clause 10.2.1 (a) (CS-1-12/2014) based 
on the exposure condition defined in Clause 5.4.1 of IRS-CBC and table-10 of IRS-
CBC.  

For crack control in columns, clause15.6.7 of IRS-CBC will be modified to the extent 
that actual axial load will be considered to act simultaneously. 
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 INTRODUCTION 
 

This ODS pertains to Viaduct Portion of the Noida Metro Rail Corporation Extension. 

1.1 SCOPE OF PROJECT 

           The Viaduct for Metro Project comprises of simply supported Precast Pre-tensioned 
twin U-girder (each U-girder supporting one track only)/Post tensioned Segmental Box 
Girder with RCC sub-structure and bored cast in situ pile /open foundation. The 
standard gauge of 1435 mm shall be followed. The Centre-to-Centre distance between 
two tracks shall be as per approved SOD of NMRC. However, PSC I-Girder / Balanced 
Cantilever / Steel Composite Girders have been proposed at sharp curves / special 
spans /crossover/ turnout / railway crossing / highway crossing. 

1.1.1 Scope of Design Basis Report (DBR) Outline Design Specification (ODS) 

This ODS covers design basis with design parameters and assumptions to be adopted 
in design of foundations & substructures and superstructure of the Viaduct/Bridge 
based on Model DBR issued by RDSO. 

The ODS shall be read in conjunction with the Outline Construction Specifications 
where appropriate. 

1.1.2 Site Particular 

The project corridor is located in state of Uttar Pradesh. 

 Maximum Temperature      47.8oC (as per Annexure-F of IRC 6) 

 Minimum Temperature      -0.4oC (as per Annexure-F of IRC 6) 

 Rainfall season      July-August 

 Average Rainfall     800-1000mm 

 Seismic Zone        IV  

1.1.3 Units 

The main units used for design shall be: [m], [mm], [t], [KN/m2], [MPa], [°C], [rad].  

1.1.4 Codes 

All relevant codes as listed in DBR ODS shall be of latest revision including all 
amendments & corrections.  

2 TRACK GEOMETRY, TRACK STRUCTURE AND ROLLING STOCK’ 

Track Geometry, Track Structure & Rolling Stock should be as per the approved SOD 
of NMRC. Summary of Important parameters are given below: 

Gauge  : Standard Gauge 1435 mm. 
Track C/C distance: as per SoD 
Rolling stock width: 2900mm. 
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Temperature variation as per clause 215.2 of IRC 6 will be =(47.8-(-0.4)/2+10=+34.1°C 
say 35OC. 

 

B) Differential Temperature (DT) 

The provision given in § 215.4 of IRC 6, shall be considered to compute effect of 
differential temperature gradient in absence of any provisions in IRS code. The 
differential gradient of temperature along depth of superstructure has been reproduced 
below for ready reference.  Short term modulus of elasticity as per Table given under 
clause 5.1 of DBR ODS shall be used to calculate the effects. 

                               
 
 
 
 
 

Note: For purpose of these calculations no reduction shall be made for presence of 
track plinths. 

Temperature Difference for Concrete Bridge Decks 

Positive Temperature Difference 
h1 = 0.3h < 0.15m 
h2 = 0.3h > 0.1m 
              < 0.25m 
h3 = 0.3h <0.15m 

Negative Temperature Difference 
h1 = h4 = 0.2h  < 0.25m 
h2 = h3 = 0.25h < 0.25m 
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recommended values for track stiffness for ballasted tracks are 60kN/m and 
20kN/m for loaded and unloaded track respectively and recommended values 
of track stiffness for ballast less tracks are 60kN/m and 40kN/m for loaded and 
unloaded tracks respectively. The elastic limit is 2 mm for ballasted tracks and 
0.5 mm for ballast less tracks. No change in track stiffness is permitted on 
account of actual track behavior.  

b) The temperature variations, to be used for analysis, shall be taken as per 
provisions of cl. 3.2.8 Temperature Variations of “RDSO Guidelines for carrying 
out Rail-Structure Interaction studies on Metro System (version-2)”. The 
following shall be used for analysis: 

-The temperature of the bridge does not deviate from the reference 
temperature by more than + 35 0C  

-The temperature of the rail does not deviate by more than + 500C.  

-The difference in temperature between deck and track does not exceed + 
200C.  

-The reference temperature is the temperature of the deck and the rail when 
the rail is fixed.   

c) Maximum additional stresses in rail in tension as well as compression on 
account of rail-structure interaction shall be within the permissible limits as 
prescribed in cl. 3.3.1 Additional Stresses in Rails of “RDSO Guidelines for 
carrying out Rail-Structure Interaction studies on Metro System (version-2)”. 
The limit prescribed in the document shall be used as it is and no benefit on 
account of lesser axle load of actual rolling stock shall be permitted.   

d) The provisions of cl. 3.3.2 Displacements of Bridge Elements of “RDSO 
Guidelines for carrying out Rail-Structure Interaction studies on Metro System 
(version-2)” shall be adhered to.  

e) Checks must be performed for break in rail continuity due to unusual conditions 
such as fractures or for maintenance purposes. The provisions of cl. 4.8 “Rail 
Gap Analysis of RDSO Guidelines for carrying out Rail-Structure Interaction 
studies on Metro System (version-2)” shall be followed.  

f) Minimum (unfactored) LWR force of 1.6t/m of span length shall be considered 
for design irrespective of number of tracks. 

2. Software and general methodology to be used for carrying out Rail Structure 
interaction analysis must be validated before adopting the same. A well-established 
document such as UIC 774-3R may be used for validation.  

3. Representative stretches must be chosen for carrying out Rail-Structure interaction 
which shall include special spans. The same shall be got approved from the engineer. 

4. LWR forces shall be considered in appropriate load combinations as specified in cl. 
7.0 Load Combinations (Ground IIIb) of the DBR ODS.  
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 Pier stiffness considering fixed base and free at deck location K = 3EIeff/L3 

  Ieff=0.75Ig, as per clause 8.1 of IRS Seismic Code. In the calculation of 
fundamental time period, effective moment of inertia is considered. 

 Flexibility of foundation soil system may be considered while calculating time 
period i.e. foundation and soil spring may be modelled while calculating time 
period.  

The static stiffness of soil spring shall be calculated as per Table-3 of 
Annexure-C of IS 2911 Part-1 (Section 2). While calculating the static soil 
stiffness, soil shall be considered as dry granular soil (for time period 
calculation) with uniform N values of 25 throughout the depth or actual soil 
stiffness for all cases, whichever is critical. In liquefaction zone no soil spring 
shall be considered. 

Only for calculating the time period, dynamic stiffness (Kdynamic) shall be used 
and it shall be taken as 3.5 times the static stiffness (Kstatic) i.e Kdynamic= 
3.5*Kstatic. 

For calculating effect of seismic forces i.e. Axial load, BM, SF, Torsions etc. for 
design of members, the static value of soil springs as per clause 12.4.2 of the 
DBR ODS shall be used. 

 Time period of more than 4s shall not be allowed in any case; section needs 
to be resized when it exceeds 4s. 

6.7.7 Direction Combinations 

The seismic forces shall be assumed to come from any horizontal direction. For this 
purpose, two separate analyses shall be performed for design seismic forces acting 
along two orthogonal horizontal directions.  The design seismic force resultant (that is 
axial force, bending moment, shear force and torsion) at any cross section of abridge 
component resulting from the analysis in the two orthogonal horizontal directions shall 
be combined according to the expressions given below.  

a) ± ELx ± 0.3 ELy  
b) ± 0.3 ELx ± ELy  

Where  
ELX  = Force resultant due to full seismic force along X direction, and 
ELY  = Force resultant due to full seismic force along Y direction 

 
When vertical seismic forces are also considered, the design seismic force resultants 
at any cross-section of a bridge component shall be combined as below: 
 

a) ± ELx ± 0.3 ELy ± 0.3 ELz 
b) ± 0.3 ELx ± ELy ± 0.3 ELz 
c) ± 0.3 ELx ± 0.3 ELy ± ELz 

 
Where ELX and ELY are as defined above and ELZ  is the force resultant due to full 
seismic force along vertical direction. 
 



Part Design & Construction of Elevated Viaduct and 10 nos. of Elevated Stations for Extension Projects of NMRC’s Aqua 

Line from Botanical Garden to Noida Sec-142 (from Chainage (-) 383.959 to 12130.143) and from Depot Station to Boraki 

MMTH (Chainage 28678.253 to 31263.482). 

NMRC/NGNECC-01/Vol. 4/ODS                         Page 18R2 
 

6.12 BUOYANCY LOADS 

The design of the foundation shall be done considering design ground water table as 
referred in clause 5.5 of the DBR ODS. 

In case of river bridges, stability check and calculation of base pressure, full buoyancy 
shall be considered on submerged portion of substructure and foundation up to HFL 
or LWL as the case may be, irrespective of the type of soil on which the foundation will 
rest. 

Hydro dynamic forces will be considered as per clause 6 of IRS Seismic code. 

6.13 WATER CURRENT FORCES 

Water current force in submerged portion of substructure and foundation shall be 
calculated as per Clause 5.9 of IRS Bridge Substructure & Foundation Code 

6.14 VEHICLE COLLISION LOAD (VCL) 

The vehicle collision load on piers: as per Clause-222 of IRC: 6. 
 
Rules specifying the loads for design of superstructure and sub-structure of bridges 
and for assessment of the strength of existing bridges should be done as per IRS: 
Bridge Rules.   
 
All structures near railway track shall be checked for accidental impact from derailed 
trains as per clause 2.16.4 of IRS Bridge Rules as per Addendum & Corrigendum Slip 
No. 50 dated 06.12.2022. 

6.15 GRADIENT EFFECT 

The bearing shall be sandwiched between two true horizontal surfaces. Steel Wedge 
shall be provided to cater longitudinal slope of superstructure.  

6.16 BUFFER LOAD 

Provision of Buffers is contemplated at the end of temporary terminal stations during 
stage opening of the Corridors, at Pocket track ends and at the terminal stations of the 
corridors (at the end of turn back/stabling lines). Such buffers will be of friction type. 
These buffers will be designed to have stopping performance based on mass of fully 
loaded train and its declaration to avoid damage to the train or buffer. Viaduct elements 
need to be designed for such Buffer load. The exact Buffer loads need to be interfaced 
and ascertained during the detailed design. 

6.17 VIBRATION EFFECT 

Effect of vibration due to movement of train on Viaduct structure will be taken into 
consideration. This will be checked in dynamic analysis. 
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purpose. Reactions in pile are calculated using Rivet theory. The various specific 
assumptions made for the pile and pile cap design are as follows:  

a)  Bored-cast-in-situ multiple pile groups will be adopted. 

b) Minimum 1.0m diameter (unless specified otherwise in tender drawing) bored cast-
in-situ vertical piles in soil/rock have been contemplated for the foundation of piers. 
Minimum number of pile in each pile cap shall not be less than 4. 

c) Open foundation have been contemplated for the pier location with rocky strata at 
shallow depth. 

d) For piles and pile caps, load combinations shall be considered as per IRS-CBC, 
Table-12. The various specific assumptions made for the pile and pile cap design 
including pile load testing shall be as per IS: 2911, IRC-78: Part 1 and IRS-Bridge 
Sub-structure and Foundation Code.  

e) For pile carrying capacity, all SLS Load combinations as per IRS-CBC will be 
considered. 

f) . Increase in vertical load capacity of pile shall be done as per Table-1 of IS 1893-
Part-1. 

 

g) The lateral load capacity of pile shall be evaluated either by using empirical 
formulae given in IS: 2911 (Part-1/ section-2) or by soil structure interaction 
analysis using Winkler’s Spring model by limiting the lateral deflection as 1% of 
Pile diameter as per Cl. 709.3.5.2 of IRC: 78-Part 1.  

h) Initial load tests (not on working pile) will be conducted as per IS: 2911 - Part IV. 
Initial test is proposed to be conducted for a load of 2.5 times as per the safe load 
based on static formula. 

i) The working load on pile for vertical and horizontal loads shall be verified through 
routine load tests during construction. 

j) In case of multiple pile system, spacing between the piles shall not be less than 3 
times the diameter of pile in soil and 2.5 times the diameter when founded on rock. 

k) In general, the top of pile cap shall be kept about min 500mm below the existing 
ground level and weight of the earth cover will be applied on top of pile cap when 
unfavorable. The earth cover on pile cap for any favorable effect (stability, soil 
horizontal capacity.) will be neglected. 

l) The following limiting values shall not be exceeded for computation of safe load: 

o Result of sub-structure investigation will be used for adopting the value of angle 
of internal friction “φ” and cohesion of soil “c” as per clause 5.7 of the DBR 
ODS. . 

o Angle of wall friction δ shall be taken as equal to φ deg. 
o Co-efficient of earth pressure “K‟ shall be taken as 1.0. 
o Maximum overburden pressure at bottom of pile for calculation of shaft 

resistance and bearing resistance shall be limited to 15 times the diameter of 
the pile. The maximum depth shall be considered from existing ground level. 
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o For calculating the pile capacities, the design ground water table as per clause 
5.5 of the DBR ODS shall be considered.  

o Bulk density corresponding to 100% saturation shall be calculated and used for 
working out submerged density of soil. 

o In case of liquefiable strata, only submerged weight of soil shall be considered 
as overburden for vertical pile capacity calculation. 
 

m) While finalizing length of pile, Clause 705.4.1 of IRC: 78-Part 1 shall also be 
followed. 

n) Live load surcharge needs to be considered for pile group which is outside median 
and where live load is moving over pile cap. Normal Pile groups below median or 
where there is no live load over pile cap need not to be design for live load 
surcharge. 

o) In case of foundations near railway crossing effect of railway live load surcharge 
shall be considered if applicable 

 
Structural Design 

 
a) Pile design shall be done according to § 15.6 of IRS CBC. However, for crack 

control in piles, § 15.6.7 of IRS CBC it will be clarified that actual axial load will be 
considered to act simultaneously. 

b) Where there is a risk of liquefaction, the lateral soil resistance of the liquefied layer 
will be taken as zero. 

c) Pile cap shall be designed based on § 15.8.3.1 of IRS –CBC 1997. No support 
from soil below pile cap shall be considered. 

d) The thickness of the pile cap shall be kept at a minimum 1.5 times diameter of the 
piles for multiple-pile group as per IRC 78. 

e) The structural design of the pile cap shall be carried out as per §10.2.2 & §15.4 
and §15.8.3 of IRS CBC. Crack width shall be checked for load combination 1 as 
per §15.9.8.2 IRS CBC. 

f) Minimum reinforcement in pile caps at top shall be at least 0.12% in each direction 
in case of compression and in case of tension, it shall not be less than 0.2%. 

12.4.2 Soil Structure Analysis 

  When designing element forces or estimating displacements the soil stiffness and 
other parameters shall be assessed based on clause 5.7 of the DBR ODS considering 
the design ground water table as per clause 5.5 of the DBR ODS. 

12.4.3 Well Foundation & Open foundation 

Well Foundation & Open foundation shall be designed as per IRS Bridge Substructure 
& Foundation Code/ IRC: 78-Part 1. 
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13 CODAL PREFERENCE 

The IRS Codes shall be followed in principle. Although main clauses have been 
mentioned in the DBR ODS, the other relevant clauses as available in the IRS codes 
shall also be followed, whenever applicable. If provisions are not available in IRS, the 
order of preference shall be as follows, unless specified otherwise: 

For railway loading related issues: 

i.  UIC Codes 

ii.  Euro Codes 

iii.  Any other code, which covers railway loading. 

For other Design/ detailing related issues: 

i.IS 

ii.IRC 
iii.EURO 
iv.AASHTO 
v.Any international code with approval of NMRC. 
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