CONTRACT ICB: 2C-03
RAJASTHAN METRO RAIL CORPORATION

ADDENDUM- 02

Name of Work: Design and Construction of Elevated Viaduct and 11 Elevated Stations (including Architectural finishing) viz. B2
Bypass Circle, Durgapura, Gopalpura, Gandhinagar, Nehru Place, Ram Bagh Circle, Narayan Circle, SMS Hospital, Ashok Marg,
Government Hostel and Khasa Kothi (Phase-II), Architectural Finishing works of 10 Stations viz. Prahladpura, Manpura, Bilwa
Kalan, Bilwa, Goner Mod, Sitapura, JECC, Kumbha Marg, Haldighati Gate and Pinjrapole Gaushala; modification of part
operational corridor of Phase-1 and constructing Khasa Kothi (Phase-1) station under Jaipur Metro Phase- II MRTS

Addendum- 02

Summary Sheet
S. | Section / Part | Document Name | Page | Clause No. / Item Addendum / Corrigendum Remarks
N. No. No.
1 | Part- 1, Section | Evaluation and Page | 1.2.1 History of Sub- Note has been modified Page No. 1 & 2 of EQC (Page
3 Qualification -1, 2 | Nonperforming and Sub Note 3 & 4 have been No. 54 & 55 of Part-I) have
Criteria Contracts introduced in Clause 1.2.1. been revised.
2 | Part- 1, Section | Bidding Forms Page | Form CON - 1: $ has been replaced with INR Page 13 of Bidding Forms has
4B No. Historical Contract and sub Note 1) and 2) have been replaced with Page 13R.
13 Nonperformance been introduced.
3 | Part- 1, Section | Bidding Forms Page | Form FIN — 1: $ has been replaced with INR. Page 14 of Bidding Forms has
4B No. Historical Financial been replaced with Page 14R.
14 Performance
4 | Part- 1, Section | Bidding Forms Page | Form FIN — 2: Average | $ has been replaced with INR. Page 15 of Bidding Forms has
4B No. Annual Construction been replaced with Page 15R.
15 Turnover
5 | Part- 1, Section | Bidding Forms Page | Form FIN — 3: $ has been replaced with INR. Page 16 of Bidding Forms has
4B No. Availability of Financial been replaced with Page 16R.
16 Resources
6 | Part- 1, Section | Bidding Forms Page | Form FIN — 4: $ has been replaced with INR. Page 17 of Bidding Forms has
4B No. Financial Requirements been replaced with Page 17R.
17 for Major Contract
Commitments
7 | Part- 1, Section | Bidding Forms Page | Form EXP — 1: $ has been replaced with INR. Page 19 of Bidding Forms has
4B No. Contracts of Similar been replaced with Page 19R.
19 Size and Nature
8 | Part- 1, Section | Bidding Forms Page | Form EXP — 2: $ has been replaced with INR. Page 20 of Bidding Forms has
4B No. Construction been replaced with Page 20R.
20 Experience in Key

Activities
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Summary Sheet

S. | Section / Part | Document Name | Page | Clause No. / Item Addendum / Corrigendum Remarks

N. No. No.

9 | PART-II, Employer's Page | Clause no. 2.1: SCOPE | Clause 2.1 has been modified. Page no. 1 of Employer's
Section-6 requirements: No. 1 | UNDER LUMP SUMP requirements: Functional
Employer's Functional PRICE (Page No. 424 of Section 6-
Requirements part 1) has been revised &

replaced.

10 | PART-II, Employer's Page | Clause no. 2.1.1(V): Clause no. 2.1.1(v) has been Page no. 2 of Employer's
Section-6 requirements: No. 2 | VIADUCT & VIADUCT | modified and clause 2.1.1(vi)d. | requirements: Functional
Employer's Functional IN STATION, has been added. (Page No. 425 of Section 6-
Requirements ELEVATED RAMPS, part 1) has been revised &

SPECIAL SPANS AS replaced.
SHOWN IN GENERAL

ALIGNMENT &

ARRANGEMENT

DRAWING (GAD)

11 | PART-II, Employer's Page | Clause 2.1.1(xxxix) & | Clause 2.1.1(xxxix) & 2.1.1(xliv) | Page no. 5 & 6 of Employer's
Section-6 requirements: No. 5 | 2.1.1(xliv): viaduct & have been modified. requirements: Functional
Employer's Functional &6 viaduct in station, (Page No. 428 & 429 of
Requirements elevated ramps, Section 6-part 1) has been

special spans as shown revised & replaced
in general

Alignment &

arrangement drawing

(gad)

12 | PART-II, Employer's Page | Clause 2.1.3 (xxvi), Clause 2.1.3 (xxvi), (xxviii) & Page no. 8 of Employer's
Section-6 requirements: 8 (xxviii) & (xxix) scope | (xxix) have been modified. requirements: Functional
Employer's Functional of work under lump (Page No. 431 of Section 6-

Requirements

sum price - stations

part 1) has been revised &
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S. | Section / Part
N.

Document Name

Page
No.

Clause No. / Item
No.

Addendum / Corrigendum

Remarks

replaced

13 | PART-I], Employer's Page | Clause no. 2.1: scope | “Clause 2.1.6. Scope of work for | Page no. 13,14 of Employer's
Section-6 requirements: No. under lump sump price | regrading Construction of requirements: Functional
Employer's Functional 13 & Viaduct and Station above (Page No. 436 & 437 of
Requirements 14 Durgapura Flyover” has been Section 6-part 1) has been

introduced. revised & replaced

14 | PART-II, Employer's Page | 2.10 SCOPE OF WORK | Heading of Clause of 2.10 & Page no. 17,18 & 19 of
Section-6 requirements: No. UNDER BOQ ITEMS Clause 2.10 (v) have been Employer's requirements:
Employer's Functional 17,18 | FOR ELEVATED modified. Clause 2.10 (vi) to Functional (Page No. 440 to
Requirements & 19 | SECTION (SCHEDULE- | 2.10 (xiii) has been introduced. | 442 of Section 6-part 1) has

'‘B'&,'C,D, Eand F) been revised & replaced

15 | PART-I], Outline Design Page | Clause 5.1.1V Density | Clause 5.1.1V has been Page no. 3 of Outline Design
Section-6: Specification, No. 3 Modified. Specification, Chapter-2 for
Outline Design Chapter-2 for Viaduct (Page No. 609 of
Specification Viaduct Section 6-part 1) has been

revised & replaced

16 | PART-II, Outline Design Page | Clause 6.4.1 Railway Clause 6.4.1 has been modified. | Page no. 7 of Outline Design
Section-6: Specification, No. 7 | Vehicular Load Specification, Chapter-2 for
Outline Design Chapter-2 for Viaduct (Page No. 613 of
Specification Viaduct Section 6-part 1) has been

revised & replaced

17 | PART-II, Outline Design Page | Clause 12 DESIGN “Clause 12.5 Reserve Structural | Page no. 27 of Outline Design
Section-6: Specification, No. METHODOLOGY Capacity in Viaduct Structures” | Specification, Chapter-2 for
Outline Design Chapter-2 for 27 has been introduced. Viaduct (Page No. 633 of
Specification Viaduct Section 6-part 1) has been
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S. | Section / Part | Document Name | Page | Clause No. / Item Addendum / Corrigendum Remarks
N. No. No.
revised & replaced
18 | PART-II, Outline Design Page | Clause 2.1.4 Density Clause 2.1.4 has been modified. | Page no. 3 of Outline Design
Section-6: Specification, No. 3 Specification, Chapter-3 for
Outline Design Chapter-3 for Elevated stations (Page No.
Specification Elevated stations 637 of Section 6-part 1) has
been revised & replaced
19 | PART-I], Outline Design Page | Clause 2 DESIGN Clause 2.13 Reserve Structural Page no. 16 of Outline Design
Section-6: Specification, No. SPECIFICATION Capacity in Elevated Station has | Specification, Chapter-3 for
Outline Design Chapter-3 for 16 been introduced. Elevated stations (Page No.
Specification Elevated stations 650 of Section 6-part 1) has
been revised & replaced
20 | PART-II, Outline Design Cover | Cover page Cover page has been modified. | Cover Page of Outline Design
Section-6: Specification, page Specification, Chapter-6 for
Outline Design Chapter-6 for Geotechnical Works (Page No.
Specification Geotechnical Works 717 of Section 6-part 1) has
been revised & replaced
21 | PART-II, Outline Design Page | Clause 2.2: Clause 2.2 has been modified. Page No. 2 of Outline Design
Section-6: Specification, No. 2 | Investigation Specification, Chapter-6 for
Outline Design Chapter-6 for Requirements Geotechnical Works (Page No.
Specification Geotechnical Works 719 of Section 6-part 1) has
been revised & replaced
22 | PART-II, Outline Design Page | Clause 2.5 Clause 2.5 has been modified. Page No. 4 of Outline Design
Section-6: Specification, No. 4 | Index/Classification Specification, Chapter-6 for
Outline Design Chapter-6 for Testing of Soil Samples Geotechnical Works (Page No.
Specification Geotechnical Works 721 of Section 6-part 1) has

been revised & replaced
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N. No. No.

23 | PART-II, Outline Design Page | Clause 2.10 Testing of | Clause 2.10 has been modified. | Page No. 5 of Outline Design
Section-6: Specification, No. 5 | Rock Specimens Specification, Chapter-6 for
Outline Design Chapter-6 for Geotechnical Works (Page No.
Specification Geotechnical Works 722 of Section 6-part 1) has

been revised & replaced

24 | PART-II, Outline Cover | Cover page Cover page has been modified. | Cover Page of Cover Page of
Section-6: Construction page Outline Design Specification
Outline Specification (Page No. 750 of Section 6-
Construction part 1) has been revised &
Specification replaced

25 | PART-II, Outline Page | Annexure- C Clause A.5 has been modified. Page No. 301 of Outline
Section-6: Construction 301 Design Criteria and Construction Specification has
Outline Specification Material Specifications been replaced with Page 301R.
Construction for Pre- Engineered
Specification Buildings (PEB), Part

2: Special
Requirements for
Individual Buildings

26 | PART-II, Tender | Tender Drawings Drawing with Title Drawing with Title “Drawing Drawing with Title “Drawing
Drawings “Drawing List” List” (RO) has been replaced List” (R0O) has been replaced

with (R1) with (R1)

27 | PART-II, Tender | Tender Drawings Drawings at S.N. 1A and 1B for | Drawings at S.N. 1A and 1B for
Drawings Earthing Arrangement (2 Earthing Arrangement (2

sheets) have been introduced. sheets) have been introduced.

28 | PART-II, Tender | Tender Drawings Drawings at S.N. 1C and 1D for | Drawings at S.N. 1C and 1D
Drawings Details of Temporary for Details of Temporary

Barricading (2 sheets) have Barricading (2 sheets) have
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been introduced. been introduced.
29 | PART-II, Tender | Tender Drawings Drawings at S.N. 10A and 10B: | Drawings at S.N. 10A and 10B:
Drawings Drainage Principle Sheets have | Drainage Principle Sheets have
been added (Sheet 2 of 3 and 3 | been added (Sheet 2 of 3 and
of 3). 3 of 3).
30 | PART-II, Tender | Tender Drawings Drawing at S.N. 39 RMRC-GNR- | Drawing at S.N. 39 RMRC-
Drawings TED-ARP-10000 (RO) (Type -1 GNR-TED-ARP-10000 (R0)
Station) has been replaced with | (Type -1 Station) has been
R1. replaced with R1.
31 | PART-II, Tender | Tender Drawings Drawing at S.N. 45 RMRC-BBC- | Drawing at S.N. 45 RMRC-BBC-
Drawings TED-ARP-10000 (RO) (Type -3 TED-ARP-10000 (RO) (Type -3
Station) has been replaced with | Station) has been replaced
R1. with R1.
32 | PART-II, Tender | Tender Drawings Drawing at S.N. 51 to 57 (Type- | Drawing at S.N. 51 to 57
Drawings 4 Station) have been deleted. (Type- 4 Station) have been
deleted.
33 | PART-II, Tender | Tender Drawings Drawing at S.N. 82 to 102 (For | Drawing at S.N. 82 to 102 (For

Drawings

Existing Durgapura Flyover)
have been added.

Existing Durgapura Flyover)
have been added.
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1.

1.1

Qualificati

Eligibility

REVISED

on

Criteria

Compliance Requirements
Joint Venture

Documents

: : . Submission
Requirement Single Entity | Al Par?ners Each Partner| One Partner | Requirements
Combined
1.1.1 Nationality
Nationality in accordance with Must meet Must meet Must meet Not Forms
ITB 4.2. requirement| requirement| requirement| applicable ELI-1; ELI-2
with attachments

1.1.2 Conflict of Interest

No conflicts of interest in Must meet Must meet Must meet Not Letter of Bid
accordance with ITB 4.3. requirement | requirement | requirement applicable
1.1.3 ADB Eligibility
Not having been declared Must meet Must meet Must meet Not Letter of Bid
ineligible by ADB, as described| requirement | requirement | requirement applicable
inITB 4.4.
1.1.4 Government-Owned Entity
Bidder required to meet Must meet Must meet Must meet Not Forms ELI - 1;
conditions of ITB 4.5. requirement |requirement |requirement applicable ELI — 2 with
attachments
1.1.5 United Nations Eligibility
Not having been excluded by | Must meet Must meet Must meet Not Letter of Bid
an act of compliance with a requirement |requirement |requirement applicable

United Nations Security
Council resolution in
accordance with ITB 4.8.

1.2

Historical Contract Nonperformance

1.2.1 History of Nonperforming Contracts
Compliance Requirements

Criteria

Documents

Joint Venture

. . . Submission
Requirement Single Entity| Al Partners Each Partner One Requirements
Combined Partner
Nonperformance of a Must meet Must meet Must meet Not Form CON — 1
contract did not occur as a |requirement | requirement requirement |applicable
result of contractor default
since 1 January 2021

Nonperformance, as decided by the Employer, shall include all contracts where, any of the +we FOUR conditions' below




have been met:

REVISED

1) a) the contract was terminated for cause by the employer due to the contractor’s default(s) in fuffilling its
obligations (including any environmental and social (E&S) obligations),

and

b) the contractor did not challenge such termination and/or call of the performance security or employer’s claims,
including referral to the dispute resolution mechanism under the respective contract

or

¢) contracts that were so challenged, but fully settled against the contractor.

OR

2) (a) the performance security was called partly or wholly,

or

(b) claims were made against the contractor by the employer due to the contractor’s default(s), which have led to
works not being completed, i.e. taking-over cetrtificate not having been issued;

and

(c) the contractor did not challenge the call of the performance security or employer’s claims, including referral to
the dispute resolution mechanism under the respective contract

or

(d) contracts that were so challenged, but fully settled against the contractor as a result of the dispute resolution
mechanisms.
In cases where challenged by the contractor, Nonperformance must be based on all information on fully settled
disputes or litigation, i.e., dispute or litigation that has been resolved in accordance with the dispute resolution
mechanism under the respective contract and where all appeal instances available to the Bidder have been
exhausted.

This requirement also applies to contracts executed by the Bidder as a Joint Venture partner.
For example, non-performance should meet condition 1 or condition 2. Condition 1 within itself should meet 1a “and” 1b
or 1c; condition 2 within itself should meet 2a or 2b “and” 2c or 2d.

3) JMRC/any other Metro Organization (100% owned by Govt.)/Ministry of Housing & Urban Affairs/Order of

Ministry of Commerce, applicable for all Ministries must not have banned business with the bidder

(including any member in case of JV/Consortium) as on the date of bid submission.

or

4) No contract of the Bidder of the value more than 10% of NIB cost of work, executed either individually or

in a JV/Consortium, should have been rescinded /terminated by JMRC/ any other Metro Organization (100%

owned by Govt.) after award during last 03 years (from the last day of the previous month of bid

submission) due to non-performance of the bidder or any of JV/Consortium members.

1.2.2 Suspension Based on Execution of Bid-Securing Declaration

Criteria

Compliance Requirements
Joint Venture

Documents

execution of a Bid-Securing
Declaration pursuant to ITB 4.6.

requirement

requirement

requirement

. . . All Submission
Requirement Single Entity Partners Each One Requirements
: Partner Partner
Combined
Not under suspension based on Must meet Must meet Must meet |Not applicable| Letter of Bid

1.2.3 Pending Litigation and Arbitration

Pending litigation and arbitration criterion shall apply

Criteria Compliance Requirements Documents
Requirement Single Entity| Al P Joint Venture e) Submission
artners) £ch partner M€ | Requirements
Combined Partner

All pending litigation, arbitration, or Must meet Not Must meet Not Form CON —

other material events impacting the requirement |applicable |requirement |applicable 1

net worth and/or liquidity of the bidder,

if any, shall be treated as resolved




Form CON - 1: Historical Contract Nonperformance

Each Bidder must fill out this form in accordance with Criteria 1.2.1 of Section 3 (Evaluation and Qualification Criteria) to
describe any history of nonperforming contracts and pending litigation or arbitration formally commenced against it.

In case of a Joint Venture, each Joint Venture Partner must fill out this form separately and provide the Joint Venture Partner’s

name:

Joint Venture Partner:

Table 1: History of Nonperforming Contracts

Choose one of the following:

O No nonperforming contracts.

O The following is a description of nonperforming contracts involving the Bidder (or each Joint Venture partner if Bidder
is a Joint Venture).

Name of Employer: [insert full name]
Address of Employer: [insert street, city, country] Reason(s)

for nonperformance: [indicate main reason(s)]

Amount of Total Contract
Year Description Nonperformed Amount
Portion of ($ INR
Contract equivalent)
($ INR equivalent)
[insert | Contract Identification: [indicate complete contract name, number, and [insert amount] [insert amount]
year] any other identification]

Table 2: Pending Litigation and Arbitration

Choose one of the following:

O No pending litigation, arbitration or any other material events impacting the net worth and/or liquidity of the bidder.

O The following is a description of all pending litigation, arbitration involving the Bidder or any other material events
impacting the net worth and/or liquidity of the bidder (or each Joint Venture partner if Bidder is a Joint Venture).

Value of Pending
Year Matter in Dispute Value of Pending Claim as a
Claim ($ INR Percentage of
Equivalent) Net Worth
[insert | Contract Identification, as applicable: [indicate complete contract name, [insert amount] [insert amount]
year] number, and any other identification]
Name of Employer, parties involved in the material events impacting the net
worth and/or liquidity of the bidder: [insert full name]
Address of Employer, parties involved in the material events impacting the
net worth and/or liquidity of the bidder: [insert street, city, country)
Matter of Dispute: [indicate full description of dispute]
Party who initiated the dispute: [indicate “Employer” or “Contractor”’] Status:
[indicate status of dispute]
1) We hereby undertake that JMRC/any other Metro Organization (100% owned by Govt.)/Ministry of
Housing & Urban Affairs/Order of Ministry of Commerce, applicable for all Ministries have not
banned business with us (including any member in case of JV/Consortium) as on the date of bid
submission.
2) We hereby undertake that No contract of the us of the value more than 10% of NIB cost of work,

executed either individually or in a JV/Consortium, should have been rescinded / terminated by

JMRC/ any other Metro Organization (100% owned by Govt.) after award during last 03 years (from

the last day of the previous month of bid submission) due to non-performance of the us r or any

of JV/Consortium members.

Table 2 of this form shall only be included if Criterion 1.2.3 of Section 3 (Evaluation and Qualification Criteria) is applicable.

PART I SECTION 4 BIDDING FORMS
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Form FIN — 1: Historical Financial Performance
Each Bidder must fill out this form.

In case of a Joint Venture, each Joint Venture Partner must fill out this form separately and
provide the Joint Venture Partner's name:

Joint Venture Partner: XXS

Financial Data for Previous 3 Years. EJI\li{ Equivalent]

Year 1: Year 2: Year 3:

Information from Balance Sheet

Total Assets (TA)

Total Liabilities (TL)

Net Worth = TA—-TL

Current Assets (CA)

Current Liabilities (CL)

To be obtained for most recent year and carried forward
to FIN — 3 Line 1; in case of Joint Ventures, to the
corresponding Joint Venture Partner’s FIN — 3.

Most Recent
Working
Capital

Information from Income Statement

Total Revenues

Profits before Taxes

Profits after Taxes

O Attached are copies of financial statements (balance sheets, including all related notes and
income statements) for the last 3 years,»as indicated above, complying with the following
conditions:

1. Unless otherwise required by Section 3 of the Bidding Document, all such documents reflect
the financial situation of the legal entity or entities comprising the Bidder and not the Bidder’s
parent companies, subsidiaries, or affiliates.c

2. Historical financial statements must be audited by a certified accountant.
3. Historical financial statements must be complete, including all notes to the financial statements.

4. Historical financial statements must correspond to accounting periods already completed
and audited (no statements for partial periods shall be requested or accepted).

a|f the time period indicated under Criterion 1.3.1 of Section 3 (Evaluation and Qualification Criteria) is either
four (4) or five (5) years, then the table columns above should be expanded accordingly.

b The time period stated here should be the same as the time period indicated under Criterion 1.3.1 of Section 3
(Evaluation and Qualification Criteria).

¢When financial qualifications of Bidder’'s parent companies, subsidiaries, or affiliates are permitted in
accordance with ITB 29.2 of Section 2, replace the text of condition 1 with “As required by Section 3 of the
Bidding Document, all such documents reflect the financial situation of the legal entity or entities comprising
the Bidder, as well as financial situation of such Bidder's parent companies, subsidiaries, or affiliates which
are proposed by the Bidder for Criteria 1.3 Financial Situation in Section 3 for consideration of the Employer in
determining its qualifications.”

_____________________________________________________________________________________|
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Form FIN — 2: Average Annual Construction Turnover

Each Bidder must fill out this form.

The information supplied should be the Annual Turnover of the Bidder or each partner of a
Joint Venture for the total certified payments received from the clients for contracts in progress
or completed, converted to United States dollars at the rate of exchange at the end of the
period reported.

In case of a Joint Venture, each Joint Venture Partner must fill out this form separately and
provide the Joint Venture Partner's name:

Joint Venture Partner:

Annual Turnover Data for the Last ___ Years® (Construction Only

Year Amount Currency Exchange Rate $ INR Equivalent

Average Annual Construction Turnover®

@ The Employer should insert the period described in Criterion 1.3.2 of Section 3 (Evaluation and Qualification

Criteria).

b To determine the average annual construction turnover, the Employer shall divide the sum of each year's
annual turnover by the number of years for which such information was requested.

_____________________________________________________________________________________|
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Form FIN — 3: Availability of Financial Resources

Bidders must demonstrate sufficient financial resources, usually comprising of Working Capital
supplemented by credit line statements or overdraft facilities and others to meet the Bidder’s
financial requirements for its contract commitments as defined in FIN-4, and the subject contract.

In case of a Joint Venture, each Joint Venture Partner must fill out this form separately and provide
the Joint Venture Partner’'s name:

Joint Venture Partner:

Financial Resources

No. Source of Financing Amount ($ INR equivalent)
Working Capital (to be taken from FIN — 1)
2 Credit Line?

Other Financial Resources®

Total Available Financial
Resources

a A credit line is an unconditional and legally binding loan extended to a Bidder by a financial institution. The credit
line must be free from any pledge, encumbrance, or commitment to a third party or other transactions. Credit
lines should be substantiated by a letter from the bank issuing the line of credit.

b QOther financial resources are financial assets not considered in the Working Capital. They are noncurrent assets
(i.e., with a maturity beyond a 12-month period) such as a loan and/or trade receivables, bank deposits, debt, or
equity instruments (provided they are classified as “available for sale” in the financial statements), and are free
from any pledge or commitment to a third party and get their value from contractual rights or ownership.

Employer may require the Bidder to provide the most recent unutilized balance (i.e., the amount currently available to the Bidder)
of the credit line, accompanied by a supporting letter from the issuing financial institution. Further details on credit line
requirements may be discussed and agreed upon during preparation of the Bidding Document stage.

_____________________________________________________________________________________|
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Form FIN - 4: Financial Requirements for Major Contract Commitments

Bidders (or each Joint Venture partner) should provide information on their commitments on all
major contracts® that have been awarded® after the deadline of the latest financial year for which
the financial statements were submitted under Form FIN — 1.

In case of a Joint Venture, each Joint Venture Partner must fill out this form separately and provide
the Joint Venture Partner’s name:

Joint Venture Partner:

Current Contract Commitments

Contract . .
Name of Employer’s Contract Period in Monthly Financial

Contract Contact Contract Value Months Resources
(Address, | Completion (X)2 (Y)P Requirement (X /Y)
Tel, Fax) Date

AW IN|-~

Total Monthly Financial Requirement for Current Contract Commitments SINR.................

@Values to be calculated from the letter of intent or letter of acceptance or the contract agreement ($ INR
equivalent based on the foreign exchange rate as of the Base Dates of the respective contracts).

b Construction periods (Time for Completion) as defined in the respective contracts.

8 Major contracts mean contracts with a construction duration that is longer than 12 months

9 For the purposes of this criterion, “awarded” shall mean: either letter of intent or letter of acceptance has been
received, or contract was signed

_____________________________________________________________________________________|
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Form EXP — 1: Contracts of Similar Size and Nature

Fill out one (1) form per contract. Each contract shall be supported by documents such as Signed
Contract Agreement, Taking-Over Certificate, Contract Completion Certificate, or Performance
Certificate.

The exchange rate to be used to calculate the value of the contract for conversion to a
specific currency shall be the selling rate of the Borrower’s Central bank on the date of the
contract.

Contract of Similar Size and Nature

Contract No . ..... of..... Contract Identification
Award Date Completion Date
Total Contract Amount $ INR

If partner in a Joint Venture or Subcontractor,

specify participation of total contract amount Percent of Amount

Total

Employer’s name
Address
Telephone
number Fax
number

Email

Description of the Similarity in Accordance with Criterion 1.4.1 of Section 3
(Evaluation and Qualification Criteria)

[The Employer should insert here contract size,
complexity, ~methods, technology, or other
characteristics as described in Criterion 1.4.1 of
Section 3 against which the Bidder demonstrates
similarity in the box on the right-hand side.]

_____________________________________________________________________________________|
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Form EXP — 2: Construction Experience in Key Activities

Fill out one (1) form per contract. Each contract shall be supported by documents such as Signed
Contract Agreement, Taking-Over Certificate or Contract Completion Certificate.

Each Bidder must fill out this form.

If complied by Specialist Subcontractor, each Specialist Subcontractor must fill out this form and
provide the Specialist Subcontractor’'s name:

Specialist Subcontractor:

Contract with Similar Key Activities

ContractNo . . . . .. of..... Contract Identification
Award Date Completion Date
Total Contract Amount $IN

If partner in a Joint Venture or Subcontractor,

specify participation of total contract amount Percent of Total Amount

Employer’s name
Address
Telephone
number Fax
number

Email

Description of the Key Activities in Accordance with
Criterion 1.4.2 of Section 3 (Evaluation and Qualification
Criteria)

[The Employer should insert here the
highly specialized construction activities
listed under Criterion 1.4.2 of Section 3
against which the Bidder demonstrates
similarity in the box on the right-hand side.]

_____________________________________________________________________________________|
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Tender no.: ICB 2C-03 Jaipur Metro Phase-2 Project
Part-2: Employer’s Requirement
Section 6C

EMPLOYER'S REQUIREMENTS - FUNCTIONAL
OBJECTIVE

The objective of the contract is the design, construction, completion, testing and commissioning of the
permanent works by the Contractor (including without limitation, the design, construction and removal of the
Temporary Works) and the rectification of defects appearing in Permanent Works in the manner and to the
standards and within the time stipulated by the Contract. In full recognition of this objective and with full
acceptance of the obligations, liabilities and risks which may be involved, the Contractor shall undertake the
execution of the Works.

GENERAL

The design and performance of the Permanent Works shall comply with the specific core requirements
contained in these Employer’s Requirements -Functional.

The design of the Permanent Works shall be developed in accordance with these Employer's Requirements -
Functional, the Contractor's Technical Proposals and the other requirements of the Contract.

The Permanent Works shall be designed and constructed to the highest standards available using proven up-to-
date good engineering practices. The Specification shall in any case not specify standards which, in the
Engineer's opinion, are less than or inferior to those described in the Outline Design Specifications of RMRC
(Design Criteria) {hereinafter mentioned as Outline Design Specifications (ODS)} and Outline Construction
Specifications of RMRC {hereinafter mentioned as Outline Construction Specifications (OCS)} contained in the
bid Documents. Construction shall be carried out employing the procedures established by the Contractor in his
Quality, Safety Health and Environmental management plans.

The Contractor shall be responsible for obtaining all necessary approvals from the relevant
Public/Government/Local/Statutory or any agencies in the design and construction of the works.

SCOPE OF WORKS
GENERAL

Scope of work which relates to “Contract ICB:2C-03; Design and Construction of Elevated Viaduct and 11
Elevated Stations (including Architectural finishing) viz. B2 Bypass Circle, Durgapura, Gopalpura,
Gandhinagar, Nehru Place, Ram Bagh Circle, Narayan Circle, SMS Hospital, Ashok Marg, Government
Hostel and Khasa Kothi (Phase-Il), Architectural Finishing works of 10 Stations viz. Prahladpura,
Manpura, Bilwa Kalan, Bilwa, Goner Mod, Sitapura, JECC, Kumbha Marg, Haldighati Gate and Pinjrapole
Gaushala; modification of part operational corridor of Phase-1 and constructing Khasa Kothi (Phase-1)
station under Jaipur Metro Phase- I| MRTS”

SCOPE UNDER LUMP SUM PRICE

The scope of work in brief is given below but the scope includes all other requirements stipulated in various
parts/volumes of the contract document including appendices and annexure thereto. Entire scope of work for
Viaduct section including Viaduct in stations, (Chainage 14528.263 m to 26240.000 m), speC|aI spans, all
structural works of stations & Entry exit with connection to stations 15 as shown in
General Alignment & Arrangement Drawing (GAD), bid drawings shall be included in Lump Sum price (Schedule
A of BOQ) except those items which have been included in the Schedule B to F.

The scope of work shall also |nclude A#eM%eetu;aJ—EmMng—weﬂes—eH@—Staﬂens—wz—Prahladpu#a—Manp%

DemoI|t|on and Reconstruchon of portion of Phase 1 Ilne near Khasa Kothi stat|on Construct|on of Halt platform
and FOB and Construction of Viaduct and Station at Durgapura Flyover.

The Scope of work listed at clause 2.1.1 to 245 2.1.6, 2.2 to 2.9 and 3 to 15, unless otherwise specified, is
included in lump sum price i.e. Schedule A of BOQ.
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211 VIADUCT & VIADUCT IN STATION, ELEVATED RAMPS, SPECIAL SPANS AS SHOWN IN GENERAL
ALIGNMENT & ARRANGEMENT DRAWING (GAD)

(i)

(ii)

(vii)

(viii)

(xi)

(xii)

Detailed survey of alignment for execution of work, Geotechnical investigations at 100 metres, at special
spans and any other location as per instructions of Engineer, Utility checking, fixing an optimized span
configuration avoiding shifting of utilities as per contractor’s design subject to the obligatory requirements as
shown in GAD.

Design & construction of Pile foundation, Pile cap, Pier, all types of Piers including Cantilever & Portals,
Pedestals, Cross Arm, Extended Pier cap for future platform extension provisions as indicated in tender
drawings, Cantilever Pier cap, Portal Beams and other structures. The maximum Cantilever permissible is
2.5m. The contractor has to submit schematic erection methodology and launching scheme for approval by
the Engineer/Employer.

Design & Construction of super structure (any U/T/I/Box girder) of with suitable modification for emergency
front evacuation system & deck slab span up to 37m for straight and for curves, Pier cap, suitable Bearing &
Crash Barrier.

The method of construction shall be approved by Employer prior to execution of work. This includes all
temporary works such as Nosing arrangement, trestle, staging, any other related works to be checked and
approved by Employer/Engineer approved DDC. Apart from special spans indicated in GAD, there may be
requirement of additional special spans (i.e. span more than 37 m) as per the site conditions / RMRC or
civic requirement. Any such additional special spans shall be designed and constructed by the contractor,
the same will be paid extra after deducting the cost of normal viaduct shown in GAD.

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._In_addition to this Special Span at Durgapura Flyover as mentioned in
Para 2.1.6 below will be required.

Design and construction of special spans: Special span locations and their tentative length are shown in

GAD. Contractor is advised to visit the site and ensure these locations and lengths before bidding. Any
difference in length of span up to 5 meters as compared to those given in tender will not attract
positive/negative variation.

a. One Special span from Ch 19307.87 m of approximately 60 metres.
b. One Special span from Ch 25377.15 m of approximately 40 metres.
c. One Special span from Ch. 26173.02 m of approximately 45 metres.
d. Three Special Spans at Durgapura Flyover of approximately 57 meters.

All Pier locations and span arrangement including of type of superstructure. There may be adjustment to
alignment owing to requirement of Land-owning agencies with horizontal shifts which shall have to be
undertaken without any financial Impact/cost. The Final location survey of the alignment and stations given
in GAD to accommodate the statutory & other requirements including adjustments to horizontal alignment
without any financial impact/cost. At some of the location tenderer may have to do cast-in situ construction
for viaduct depending upon the site constraints.

Apart from above special spans indicated in GAD, there may be requirement of additional special spans
(which includes spans more than 37 m) as per the site conditions /Employer/engineer or civic requirement.
Any such additional special spans shall be designed and constructed by the contractor, the same will be
paid extra after deducting the cost of normal viaduct shown in GAD.

Design & Construction of POT/PTFE/SPHERICAL bearing and seismic restrainers for special spans
approved by Engineer.

All foundation shall be on piles of minimum 1000 mm dia. with or without permanent liners as per site
requirements except at locations met with hard/rocky strata with adequate bearing capacity in which open /
raft foundation may be provided duly anchored in rock. All piles shall be bored by hydraulic rotary rig only.

The bidders are advised to provide sufficient quantity of Temporary/Permanent liners in their bids in view of
local soil conditions and presence of utilities and water seepage issue. The cost of liners shall be included in
lump sum cost and nothing extra shall be payable on this account.

Pile caps / Open Foundations resting at any depth depending upon the site condition shall include
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Specification (OCS).

(xxxv) Design and construction methodology for temporary structure shall be got proof-checked from third party
prior to erection of temporary structure.

(xxxvi) Design & Construction of inspection platform at Piers/Portals for viaduct including those at special spans,
which are inaccessible from roads, as per bid Drawings or as directed by Employer/Engineer.

(xxxvii) The locations of crossovers and scissor crossing etc. are shown in tender drawings. The chainages are
approximate and guidance purpose only; the bidder may take note & bid accordingly.

(xxxviii) Scope of work of contractor shall include design and construction of pile, pile cap, pier, pier cap (casting
and launching at site), pedestal of pier cap at start and end chainages of this package. Contractor shall also
have to coordinate regarding the design & drawing of structure at start and end chainages of this Package
with interface package contractors. Complete responsibility of interfacing with contractor of adjacent
packages (w.r.t. level,coordinates,load etc.) shall lie with the contractor.

(x1 Design & construction of Elevated Ramps as per tender drawings.

(xli) Providing 2.0 m high temporary barricade and arrangement for around construction site, traffic diversion
such as traffic signals during construction at site, for day and night as per requirement and drawings. During
construction, barricading and arrangement for traffic diversion has to be kept continuously and maintained &
painted properly till the completion of all the activities. The construction barricading will have a width as per
site requirement. This can be increased at specific locations where the more width is required for
construction with approval of Engineer keeping in view the movement of traffic at the ground level and
minimum inconvenience to and safety of public. This work also includes dismantling, re-erecting, shifting
from one location to any location as per the instruction of Engineer, writing, painting, cleaning, arrangement
for traffic diversion such as rope light, traffic signals during construction at site for day and night, glow lamps,
reflective signs, marking, flags, caution tape as directed by the Engineer-in-Charge. The barricading
provided shall be retained in position at site continuously i/c shifting of barricading from one location to
another location as many times as required during the execution of the entire work till its completion and as
per the direction of Engineer-in-charge.

Scope of this contract shall consider its maintenance for damages, repairing, shifting, all incidentals, labour
materials, equipments, all Tools, plants & machineries required for shifting etc. and works required to
execute the job. The barricading shall not be removed without prior approval of Engineer-in- Charge.
Nothing extra shall be payable. The barricading material will be property of contractor after completion of
work. Repainting of temporary barricade boards if needed after shifting or as per instructions of Engineer-In-
Charge. (Painting on G.S. sheet with synthetic enamel paint of approved brand and manufacture of required
colour to give an even shade) is included in this lumpsum scope.

(xlii)  Providing 1.0 m high temporary barricade and arrangement for construction works as per requirement and
instructions of the Engineer. This item includes dismantling, re-erecting, shifting from one location to any
location as per the instruction of Engineer, writing, painting, cleaning, arrangement for traffic diversion such
as rope light, traffic signals during construction at site for day and night, glow lamps, reflective signs,
marking, flags, caution tape as directed by the Engineer-in-Charge. The barricading provided shall be
retained in position at site continuously i/c shifting of barricading from one location to another location as
many times as required during the execution of the entire work till its completion and as per the direction of
Engineer-in-charge. Scope of this contract include its maintenance for damages, painting, repairing, shifting,
all incidentals, labour materials, equipments, all Tools, plants & machineries required for shifting etc. and
works required to execute the job. The barricading shall not be removed without prior approval of Engineer-
in-Charge. Nothing extra shall be payable. The barricading material will be property of contractor after
completion of work.

(xliii)  Providing suitable number of Traffic marshals to guide the road users and to avoid traffic congestion around
the clock as per approved diversion plan & instructions of the engineer.

(xliv)  The tentative General Alignment Drawings (GAD) and Track Plan is enclosed in the Tender Drawings.
However, Contractor shall suitably modify/amend the General Alignment Drawings and Track with respect to
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approved Schedule of Dimensions, Site conditions etc. without any extra cost of Employer. Contractor shall
also suitably modify the GAD and Track Plan to incorporate Total 2 Nos. of Sick Sidings and 4 Nos. of
Emergency Crossovers at Suitable locations with the approval of Engineer/Employer in whole package.
The approximate length of each siding shall be 225 metres.

Stations: B2 Bypass Circle, Durgapura, Gopalpura, Gandhinagar, Nehru Place, Ram Bagh Circle, Narayan
Circle, SMS Hospital, Ashok Marg, Government Hostel, Khasa Kothi Circle (Phase-2) & Khasa Kothi Circle
(Phase-1).

(i) Detailed survey of alignment for execution of work, Geotechnical investigations- minimum 2 nos. at each
station location and any other location as per instructions of Engineer, Utility checking, fixing an
optimized span configuration avoiding shifting of utilities as per contractor's design subject to the
obligatory requirements as shown in GAD.

(ii) Detailed survey of stations for execution of work including track bed and track bed supporting structures

in station area as shown in the tender drawings and also as detailed in the scope of work given below
should be included in lump sum price.

(i)  Design and construction of all station buildings, additional floors within station premises, Ground floor,
Concourse, Platform as shown in bid drawings.

Design and construction of works such as Entry/Exit structures, Lift shaft & escalator pit from ground to
concourse, and concourse to platform level, connecting FOB, corridor, Ancillary Building i.e.
Underground/Surface water tank, Pump room & DG room at all stations as shown in bid drawing is
included in lump sum price.

Load of Radio Mast shall be considered in the design of Entry/Exit Structures as per bid drawing.

(iv)  The necessary provisions of load imposed in design of stations for connection of proposed FOBs in
stations as shown in the bid drawings and design & construction of brackets for supporting FOB. The
cost of same including brackets for supporting FOB is covered in Lump sum price. The cost of
design/construction of FOB (connecting corridor of Entry/Exit) is covered in Lump sum price.
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to erection of temporary structure.

(xxiii) Any other item of work as may be required to be carried out for completing the construction of station building
with all necessary interfacing works with system Contractors in all respects in accordance with the provisions
of the Contract and to ensure the structural stability and safety during and after construction.

(xxiv) Inserts/bolts/Supports/Hangers for system contractors. -

(xxv) Structures of all system contractors like OHE, Signalling etc. are excluded from the scope of the work, but
civil works required for fixing the 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
Contractor and the Engineer. The necessary coordination with system contractors and engineer shall form a
part of the work.

(xxvi)

—Providing Fixing arrangement for erection of PEB Structure
over the Platform and Station Entry EXxit.

(xxvii) All aspects of quality assurance, including testing of materials and other components of the work, as
specified or as directed. Arranging & performing dynamic Integrity test on piles and cross-hole sonic integrity
test on 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.

(xxviii) Drainage/Sewer/Water supply etc. connection to be provided by the contractor in coordination with local
authorities, and in case local drainage connection is not available, Contractor has to construct SewagePI+
Septic Tank with Soak pit

(xxix) Previding-&-Installing Designing Structures to include Solar Panels loads at stations as per tender drawings.

21.4 Scope of work for regrading/modification of part operational corridor of Phase-1 near Khasa Kothi
station and constructing an integrated station:

1. The lumpsum work under this Contract comprises of following:

a. Regrading/modification the existing gradient of the Phase-| viaduct at the proposed location as per tender drawing,
which is approximately 0.8%. To accommodate a new Khasa Kothi station (Phase-1) of platform 140 m long,
flattening of the gradient from 0.8% to permissible limits would require vertical realignment/regrading for a length
of approx. 660m including all associated civil structures, superstructure elements, components, and metro system
interfaces.

b. The work involves:

(i) Design & Construction of alternate/additional/strengthening of existing piers/demolition of existing piers &
superstructure of Jaipur Metro Phase-1 subject to approval of the Employer/Engineer.
(i) Raising and regrading of the viaduct profile and gradually flattening the gradient over an effective length of
approx. 660 m subject to approval of the Employer/Engineer.
(iii) Matching the revised profile with the existing operational line subject to approval of the Employer/Engineer.

C. The Contractor shall subsequently modify/reconstruct the corridor to the alignment, levels, structural

arrangement, geometric requirements, SOD and tender specification.

d. The scope of the Contract shall also include construction of an integrated station as per tender drawings on the

reconstructed/modified portion of the Jaipur Metro Phase—I line, complete in all respects.

e. Survey, Setting-out and Pre-construction Planning: The Contractor shall carry out detailed topographical and

structural surveys, verification of existing structures, confirmation of pier locations, checking of levels, alignment, and

Part-2: Employer’'s Requirement Section-6C



Tender no.: ICB 2C-03 Jaipur Metro Phase-2 Project
Part-2: Employer’s Requirement
Section 6C

and sufficient protective works, diversion, temporary fencing, lighting and watching required for the safety of
the public and protection of works on adjoining land; first —aid equipment, sanitary accommodation for the
staff and workmen, effecting and maintenance of all insurances, the payment of all wages, salaries, fees,
royalties, duties or the other charges arising out of the execution of works and the regular clearance of
rubbish, clearing up, leaving the site perfect and tidy on completion.

2.1.6. Scope of work for regrading Construction of Viaduct and Station above Durgapura Flyover:

Following is also covered under under Lump Sump Head (Schedule -A of Bo in addition to Scope of Work

Covered for Viaduct and Stations under Para 2.1.1 and 2.1.3 above:

(i) Construction of the Metro Station and Viaduct as Double Decker arrangement including Special Spans at

Durgapura flyover having tentative Span arrangement as 30.0mx5 + 57.0mx1 + 33.0mx2 + 57.0mx1 +

27.0mx1 + 33.0mx1 + 57.0mx1 + 33.0mx1 + 30.0mx2 + 33.0mx2 + 30.0mx2 + 33.0mx2 + 30.0mx15

(Appox. 1182m total length) over the existing Flyover level. Foundation and Piers up to Flyover Pier Arm

level have already been constructed and Dowels for Metro Piers have been provided.

Carryout site visits and surveys to ascertain actual span arrangement and existing Flyover Level and

Redesigning of Tender GAD to match the required Span Arrangement and Flyover level.

iii) To Check the accuracy/veracity of Good for Construction Drawings of Existing Durgapura Flyover
arrangement enclosed with the Tender documents and to carry out necessary surveys/testing including load

test for balance details, wherever required. The Employer shall endeavor to provide balance
details/drawings from Fl over owning agen However |n case same is not available Contractor shall

E

with the approval of Engineer/Employer at no extra cost. De5|gn calculation shall be carried out by the
Contractor to ensure fithess of these structures for Metro Viaduct and Station and Repair and Retrofitting
works, required shall be carried out at no extra cost to employer.

(iv) To Construct the Durgapura Station at the Iocatlon provided in Tender GAD In case same is not feaS|bIel the

at the same location and should be connected with adequate provision of FOB at no extra cost.

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/lnternal)

(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, signalling, telecommunication, AFC , UPS(S&T), PSD, 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.

(i)  Earthing and lightening protection wherever required.

(i)  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.

(iv)  The contractor shall cooperate with the other contractors appointed by the employer so that the work proceeds
smoothly to the satisfaction of engineer. The contractor shall plan & execute the works with proper interfacing
with other contractors.

(v)  NOC & Approval of schemes of Diversion of Utilities from the concerned regulatory / statutory / Local Authority
is the responsibility of the Contractor.

(vi)  The contractor shall attend regular coordination meetings convened by the employer/engineer for interface and
adhere to the decisions taken in the meeting.

(vii)  Access will be provided to the staff of the other Contractor appointed by the employer for carrying out their
works and bringing materials and equipments at the site. However, the security of materials and Equipments
brought at the site will be the responsibility of the respective Contractors.

(viii) The contractor while carrying out his coordination responsibility shall convey in time and provide sufficient
information to the employer to decide on any disagreement with other contractor. If the contractor despite
having taken all reasonable efforts cannot resolve such disagreement then the decision of the Engineer shall
be final and binding on the contractor.

In this connection, an ‘Interface Management Matrix’ for Civil, Tunnel ventilation, ECS, E&M, Power
supply, S&T, AFC, Escalators, Lifts, Solar system and Track contracts of underground and
elevated section has been annexed at para 15.
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2.2.1.2 Interface with E&M Works

E&M works is to be executed by a separate E&M contractor. The Civil Contractor shall ensure efficient Interface
and Coordination with E & M Contractor concerning Electrical, Fire Fighting and Hydraulics etc. on site.

Such coordination responsibility of the contractor shall include the following:

(i) To obtain from the E&M Contractor information reasonably required to meet the construction target dates.

(ii)

(i)

(iv)

(vi)

(vii)

(viil)

(ix)

(x)

The Civil Contractor will be the coordinating entity and play major role in the interface with E&M
Contractor.

E&M Contractor will make sure that he provides the updated valid documents, for the reference of the
Civil Contractor in time, where E&M Contractor requires the Civil Contractor to execute work as his
requirements. These documents will be the reference documents for the Interface Management being carried
out by the Civil Contactor.

Where the execution by Civil Contractor depends upon the Site management or information to be given by
the E&M Contractor, the E&M Contractor shall provide correct and accurate information in time so as to
enable them to meet their respective programs.

It is to be ensured that all provisions for access and delivery of plant is coordinated with and reflected in the
coordinated drawings for Delivery schedule. The E&M Contractor shall also ensure that all plants and
equipments are delivered at mutually agreed time to allow openings to be left in the structure for such
delivery in accordance with the Civil Contractor's Programme.

E&M Contractor will ensure that the production of Working Drawings for Services to be provided in the base
slab, other slabs, viaducts and structures such as earth mats, electrodes, provision of conduiting, cable
support, brackets, cable trays / cable ladders, cable routing, fixture mounting, DB mounting, lighting
protection, piping, fire fighting system and other works included in E & M bid is carried out in time and approval
obtained from the Employer's Representative. Civil Contractor shall obtain Copy of Drawings along with
schedule for execution of such works including information required for any concreting/other works where
electrical works is involved.

The Civil Contractor shall conduct regular meetings with the E & M Contractor and other System contractor
as necessary to clarify particular aspects of the interfacing requirements of the works. He will also attend
regular coordination meetings convened by the Employer / Engineer for Interface.

The E & M Contractor & other contractors shall ensure that the presence of his qualified and experienced
engineer (Chief Coordinator) during civil construction of the station to enable proper interface with Civil
Contractor so as to ensure smooth completion of works.

Access will be provided to the staff of the E & M Contractor for carrying out their works and bringing materials
and equipments at the site. However, the security of a materials and Equipments brought at the site will be
responsibility of the E & M Contractor.

Construction of Plant rooms, Ancillary building, Cable duct, sumps for seepage and sewage, provision of slope
in slabs as per drainage requirements, shall be the responsibility of the Civil Contractor. Civil Contractor shall
interface with E & M Contractor / other contractors regarding this.

Civil Contractor shall interface with E&M Contractor regarding cut-outs to be made in structures for routing
E&M services. The Civil Contractor shall provide these cut-outs.

2.2.1.3 Interface with Elevator/Escalator contractor

(i)

Providing Shaft structure

ii) Providing lifting beams at the top of shafts and sumps in pits

iv) Providing lifting hooks at the top of lift shafts and escalator as required.

(
(iii) Providing Head room structure
(
(

v) Providing Intermediate support structures for escalators

2.2.1.4 Interface with Traction Power Supply Contractor
Civil Contractor shall construct appropriate passages/ trenches, cut-outs, ducts, cable shaft and also keep provision of
crossing of various cables in the station along with walls, central column, under the platform in interface with Power
Supply Contractor.

(i) Civil Contractor shall coordinate with Power Supply Contractor in order to maintain specific Static and Dynamic
clearances.

(i) Providing earthing arrangements in viaduct / U Girders, I-Girder/T-Girder, Box Girder, Pier, Pier caps, railing, Pile,
Pile cap etc.

(ii) Providing Anchors/ U shape bolts with nuts for OHE mast on viaduct.
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detailed programme in the form of a quantified bar chart or CPM network shall include all activities
starting from design to completion.

In compiling its Works Programme and in all subsequent updating and reporting, the Contractor shall
make provision for the time required for coordinating and completing the design, testing, commissioning
and integrated testing of the Works, including, inter alia, design co-ordination periods during which the
Contractor shall co-ordinate its design with those of Designated Contractors, the review procedures,
determining and complying with the requirements of all Government Departments and all others whose
consent, permissions, authority or license is required prior to the execution of any work.

The Contractor shall submit to the Engineer three copies of a Monthly Progress Report (MPR),
describing the progress and current status of the Works. The MPR shall address the matters set out in
the Works Programme. Videography by drone shall also be done at all work places every month as per
outline construction specifications (OCS). All construction locations including casting yard to be
monitored through CCTV and also be linked with Engineer’s office.

The MPR shall be submitted by the end of each calendar month. It shall account for all works actually
performed from twenty sixth day of the last month and up to twenty fifth day of the current month.

A monthly / biweekly / weekly meeting to monitor the progress of the project shall be convened by the
Engineer, Contractor’s site agent and site agent of all interfacing contractors shall attend the meeting.
The Employer may also be present in the meeting.

The scaffolding/ other arrangements for masonry works, any other works etc. in station, entry/exit
structures, corridors, ancillary buildings etc. are included in the lump sum schedule-A of BOQ.
Tree cutting and (or) transplantation along the alignment after getting permission from forest
department/nodal agency.

Any horticulture and landscaping work which are not covered in scope of Lump-sum part of BOQs. Any
horticulture, landscaping, green area etc. damaged by contractor during currency of contract shall be
restored back to its original condition under lump sum head of schedule-A of BOQ.

Utility identification (including Telecommunication services utility) at foundation locations will be done by
the contractor and in case utility(ies) is encountered or obligatory requirement is to be met out; the
contractor shall modify the span configuration at such location out of the standard span’s configurations
provided in the bid drawing to save the utility(ies) or to meet obligatory requirements within the accepted
lump-sum price. However, if neither the utility(ies) can be diverted/shifted nor can the pier location be
altered, then the substructure will be designed by accommodating the utility(ies) and the extra cost
incurred on this account shall be paid. This difference shall be calculated by working out the difference
between the cost of actual substructure work executed vis-a-vis the assessed cost of substructure that
would have been constructed at this location as per bid requirements and conditions. Shifting of utility(ies)
would be done only in exceptional cases where in the opinion of the Engineer no other option is available.
Cost of such utility shifting except RCC drain will be paid separately under BOQ items of relevant
schedule (i.e. Schedule B & C). 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 price. RCC drain will be encountered at most of the places which will be restored
back with similar specification after casting of pile cap & cost of the same is included in lump sum quoted
price. No payment shall however be made for supporting the utilities during execution of work.

The utilities are to be diverted with proper liaison and approval of the utility owning agencies. The utilities
which are not to be diverted but require supporting, proper supporting is be done so that they are not
damaged. Following precautions shall be taken while handling the utilities:

(a)  Utilities must not be damaged at any cost. If due to some or the other reason, mishap occurs, it
should be rectified immediately by the Contractor at his own cost under intimation of Employer/
Engineer.

(b)  Till rectification of the damaged trunk sewers, the Contractor shall arrange alternate arrangement
for sewer pumping and its disposal as per directions of Engineer or Utility owning agency. The
similar arrangement shall be done for other utilities also.

Part-2: Employer’'s Requirement Section-6C
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(c) The manholes of Trunk/Sewers/Telecommunication services should not be covered under the foundation as
these may create hindrances to annual de-silting/cleaning of sewer lines.

(d)  Sufficient distance of foundation from outer edge of Trunk / Sewers is to be kept in view of further
maintenance/Safety of Trunk /Sewers.

(e) The covers of manholes shall be protected from heavy machinery movement to avoid any accident/Slippage of
malba in manholes etc. into the Trunk /Sewers lines which may cause blockage of lines. In case of damage of
manhole cover & frame, the same shall be replaced immediately by the Contractor at his own cost with similar
specifications.

(f) Manholes of the trunk sewer should be kept freely accessible for cleaning and removal of blockages and malba
should not be dumped over these manholes.

(9) Branch sewer connections which are connected with the trunk sewers should also be taken care of. If the same
are damaged, the same should be restored immediately on priority.

(h) NOC & Approval of schemes of Diversion of Utilities from the concerned regulatory / statutory / Local Authority
is the responsibility of the Contractor and nothing extra is payable on this account.

These are only indicative for one of the utilities. Similarly, necessary precautions which are specified from time to time by the
utility owning agencies shall also be ensured.
Contractor should make his own survey for identification of underground/above ground utilities.

(v) The cost of design of all items/structural elements payable under BOQ items of Schedule B &G to F is included in Lump
sum price unless specified in the respective schedule.

(vi) Architectural Finishing works including Water Supply, Sanitary Installation, Drainage, Site development works of 10
Stations viz. Prahladpura, Manpura, Bilwa Kalan, Bilwa, Goner Mod, Sitapura, JECC, Kumbha Marg, Haldighati Gate
and Pinjrapole Gaushala. Structural work shall be done by the contractor of “NCB 2C-01”. and

B2 Bypass Circle, Durgapura, Gopalpura, Gandhinagar, Nehru Place, Ram Bagh Circle, Narayan Circle, SMS
Hospital, Ashok Marg, Government Hostel Khasa Kothi Circle (Phase-2) & Khasa Kothi Circle (Phase-1).

Architectural finishing works such as Flooring, Cladding, Painting, SS work, MS work, False ceiling. Aluminium,
Fire doors, metal doors, Glass work, Glazing works, Counters. Toilet cubicles, Waterproofing, GRC. site
development works, Plumbing, Drainage, sanitary works, etc. Finishing works for 10 stations viz. Prahladpura,
Manpura, Bilwa Kalan, Bilwa, Goner Mod, Sitapura, JECC, Kumbha Marg, Haldighati Gate and Pinjrapole Gaushala
shall be done in co-ordination with contractor of package “NCB 2C-01".

(viii)Design and construction of External facade as per drawing.

(ix) Water Supply, Sewer Line, Sanitary Installation, Drainage, Site development works etc. at all stations.

(x) The works as mentioned in the Employer’'s Requirement, Outline Design Specifications (Design Criteria), Outline
Construction Specifications for Civil Works & Technical Specification for Architectural & Finishes Works,
manufacturer's specifications and other tender documents are inclusive in the guoted price unless otherwise
specified. Nothing extra shall be payable on this account.

(xi) Tenderer is required to make his own arrangements for access from ground level to station concourse & platform
levels for loading/unloading of construction material, man & machinery etc., cost of such works shall be included in
quoted price in BOQ and nothing extra shall be paid on this account.

(xii) Any other works shall be executed as per site requirement and as per the direction of Engineer In-charge.

(xiii)Design, Supply, Fabrication and erection of Pre-Engineered Building (PEB) structure for all stations of this contract. All
PEB items shall be payable under relevant BoQ schedule of this contract. Nothing extra shall be payable for design of
the PEB structure.

3. INSPECTION

RMRC may appoint an independent agency to ensure the quality checking of design, supply, fabrication, erection and
construction of all works under scope of work. The Contractor shall ensure the complete co-operation with the agency to
perform their work satisfactorily. In addition, RMRC also reserves right to undertake quality check and inspection directly by
itself.

(i) The alignment shall be as shown in the bid drawings. The alignment has been developed by the Employer to meet
operational and technical criteria. The Contractor is not required to evaluate the alignment for compliance with these
criteria, but shall review it with respect to his own design and construction proposals and shall satisfy himself that
there is no conflict with existing structures which are to be preserved.

(i) The Contractor is permitted to propose minor deviations in alignment to suit his construction proposals, but he must
demonstrate that any such deviations shall comply with good design practice and the alignment requirement of the
Design Criteria. Such deviations shall require prior approval of the Employer subject to following conditions: -

(a) There is no extra cost to the employer
(b) Changes proposed are essentially required to suit the contractor’s specific design

Part-2: Employer’'s Requirement Section-6C
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(c) There is no change at the contract boundaries or if there is any, the same is agreed by the contractor of the
adjoining section without any extra cost to the employer.

5. CLEARANCES

(i) The Permanent Works shall not infringe the Structure Gauge as shown on the drawings. Extra clearance shall be
provided on curved alignment as per the Schedule of Dimensions.

(i) The Permanent Works shall provide for the installation by the Designated Contractors of operating equipment
for the railway and without infringement of the Structure Gauge.

(iii) Railway clearances:
Various clearances shall be provided as per the schedule of dimensions.

(iv) Construction limits:

(a) The limits of land for the Works are shown on the Worksite Drawings. The Contractor shall design the Works
to be contained totally within these limits, respecting the regulations concerning construction and property
boundaries of the local authorities such as JMC/JNN, JDA, PWD, PHED etc. In the event that the Contractor,
having used its best endeavours, is unable to design the permanent works and utilities to be contained totally
within these limits, then the Employer will obtain the necessary additional land or the Contractor may be
required to redesign the structure as instructed by Engineer.

(b) The limits of land as shown in the right of way survey drawings may undergo changes after final survey and
the Contractor shall make any adjustments necessary to the design to acknowledge the changes to the limits
as then defined.

6. DESIGN LIFE

The design life of all the Permanent Works shall be 100 Years.

7. DRURABILITY AND MAINTENANCE

The Permanent Works shall be designed and constructed such that, if maintained reasonably and in accordance
with the Contractor's statement of maintainability contained in the Contract, they shall endure in a serviceable
condition throughout their minimum lives.

(ii) The Permanent Works shall be designed and constructed so as to minimise the cost of maintenance whilst not
compromising the performance characteristics and ride quality of the railway.

(iii) Restoration of roads, utilities and other services dislocated during construction.

(iv) Survey, Instrumentation, ground treatment, ground and building monitoring, risk analysis, settlement prediction,
preventive and corrective actions.

(v) Traffic management along the worksite including works connected with traffic management.

(vi) Reinstatement of services (such as signalling system, bus stand, footpath including kerb stone, boundary wall,
horticulture work and any other work to bring the site to original position) within barricading area as per similar
specifications with new materials (except electrical/signal post which may be reused).

(vii) The contractor shall be responsible for obtaining relevant certificates or clearance from local civic authorities viz.
completion certificate, fire clearance etc.

(viii) The contractor shall be responsible for obtaining approval by all relevant civic authorities having jurisdictional
authority wherever required.

8. OPERATIONAL REQUIREMENTS

(i) The Permanent Works shall be designed to permit the railway to operate satisfactorily at a maximum design speed
of 90 km/hr where applicable.

(i) The vertical and horizontal alignments for the main line track work shall comply with the conditions laid in clause 4 (i)
& 4(ii) of this document.

(iii) Particular attention shall be paid to locations where flooding could enter the station or underground structures
or otherwise damage the railway. In particular,

(a) Construction of surface water drainage systems including plinths and ducts shall be avoided in the vicinity of
traction substations to obviate any risk of flooding of electrical equipment areas.
(b) Entrances and all other points of access to the stations shall be adequately protected against flooding.

(iv) During construction, the contractor shall be responsible for providing and maintaining adequate flood protection to

ensure protection of the works.

Part-2: Employer’'s Requirement Section-6C
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1I1.

II1.

1v.

VI.

VII.

REVISED

Grade of Concrete & Cover

Minimum grade of concrete should be as per clause-5.4.4 of IRS-CBC. For exposure
condition referred in Clause-5.4.1 of IRS-CBC. The cover should be as per clause
15.9.2 of IRS-CBC.

In case of foundation, cover shall be taken as 75mm for all conditions of exposure.

Cement

As per Clause 4.1 of IRS-CBC.

The minimum cementitious material content shall be as per clause-5.4.5 & Table-4
(c) of IRS-CBC.

The maximum water-cement ratio shall be as per clause 5.4.3 & Table-4(a) of IRS-
CBC. The total chloride content by weight of cement shall be as per Clause 5.4.6 of
IRS-CBC.

Density

Density of concrete shall be 25 kN/m3 for PSC and RCC, 24 25 kN/m? for Plain
cement concrete and 26 kN/ m3 for Wet concrete.

Poisson's Ratio

Poisson's ratio for all grades of concrete shall be 0.15.

Thermal Expansion Coefficient
Coefficient of thermal expansion (a) has been considered as 11.7 x10® °C in

accordance with Clause-2.6.2 of IRS-Bridge Rules.
Time-Dependent Characteristics of Materials

i) Long-term losses should be calculated in accordance with Clause-16.8.2 of IRS-
CBC.

i) The design shall be done according to construction sequence to be adopted in
site.

PRESTRESSING STEEL FOR TENDONS

Prestressing steel shall be as per clause 4.6 of IRS-CBC. Characteristic strength of
prestressing tendons shall be as per clause 16.2.4.3 of IRS-CBC.

i)

if)

Prestressing Units (as per Table-2, Class-II of IS 14268)

All Prestressing steel units shall be of 0.6” strands type (Nominal diameter =15.2mm,
Area=140 mm?).

Breaking Strength & Breaking Stress (as per Table-1, Class-II of IS 14268)

Breaking strength of strand =260.7 kN

0.2% Proof Load = 234.6 kN
0.1% proof Load (85% of UTS) = 221.6 kN
Minimum breaking stress = 1860 MPa
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6.4.1

6.4.2
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(Revised)

Provision of emergency cables and future cables in prestressing shall be made as per clause
16.9.9 & 16.9.10 of IRS:CBC.

LIVE LOAD (LL)

Railway Vehicular Load

Each component of the structure shall be designed / checked for all possible combinations of
these loads and forces. They shall resist the effect of the worst combination:

o
g

W

Hh Wk-u:mﬁ‘.‘hh R -

? .

All axle loads = 17 16 tons Where,

Max. length of coach body (over couplers) =23,000mm
Maximum number of successive cars=6 Max. length of the Coach Body (without Coupler) =22,150mm
Where, Distance between Bogie Centre : 14750+350 mm
a = Overhang = distance from bogie centre to end of the Coach Body:
3525 mm to 3875 mm
b= Wheel Base of Single Bogie: 2200 mm to 2400mm
c¢= Maximum Distance between two Axles: 12900 mm

Moving load analysis shall be carried out in order to estimate the maximum longitudinal force,
max shear and max BM. The simply supported structures shall be designed for Medium Metro Loading
Envelopes as tabulated in Annexure-l of Model DBR of RDSO.

In case of Twin U-Girder, each U-Girder will support only one track.

These superstructures and sub-structures will be checked for one track loaded condition as
well as both tracks loaded condition (Single Span as well as Both Spans loaded condition).

However, for any other configuration (Axle load, and Axle spacing) of Modern Rolling stock including
maintenance, machinery, crane etc., shall be within the loading envelope of present live load
configuration.

Dynamic Augmentation

CDA will be considered as specified in clause 2.4.1.1 of IRS Bridge Rule. No reduction for
double track loading will be considered.

Footpath Live Load

Footpath live load shall be taken as 490 kg/sqm. as per clause 2.3.2 of IRS Bridge Rules. As footpath
live load is to be considered with carriageway live load without impact, this design



12.4.2

124.3

13

c) Pile cap shall be designed based on clause 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 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 clause 10.2.2 & clause15.4 and

clause 15.8.3 of IRS CBC. Crack width shall be checked for load combination 1 as per
clause 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%.

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 considering the design ground
water table as per clause 5.5 of the DBR.

Well Foundation & Open foundation

Well Foundation & Open foundation shall be designed as per IRS Bridge Substructure & Foundation
Code/ IRC: 78.

12.5 Reserve Structural Capacity in Viaduct Structures

An additional design margin shall be considered in the design to accommodate any future
revision or modification in the structural arrangement at a later stage. The following additional

design margins shall be adopted:

1) Structural Design Verification: An additional design margin of 5% shall be considered in all
applicable structural verifications, including but not limited to, ULS checks (Moment, Shear,
Torsion, bond etc.), SLS checks (stress, cracks, deflection, vibration etc.) and Equilibrium
check (like overturning, uplifting etc.).

2) Geotechnical Design Verification: An additional design margin of 5% shall be considered in
all applicable geotechnical verifications, including but not limited SBC, vertical load on pile,
overturning, sliding checks, lateral deflection at pile, etc.

3) Bearing Design Verification: An additional design margin of +5% shall be considered for
bearing design with respect to design loads and movements. The verification shall be
carried out for all governing load combinations, including but not limited to maximum
vertical and maximum horizontal loads, maximum vertical and minimum horizontal loads,
minimum vertical and maximum horizontal loads etc

CODAL PREFERENCE

The IRS Codes shall be followed in principle. Although main clauses have been mentioned in the DBR,
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 RMRC.
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REVISED

Young’s Modulus

As per Cl. 5.6 of IS: 1343.
Prestressing Units

As per Cl. 13 of IS: 1343.
Maximum initial Prestress

As per CL. 19.5.1 of IS: 1343.
Sheathing

As per Cl. 12.2 of IS: 1343.
Density

+ 25 kN/m’ for Reinforced concrete & Prestressed concrete
* 25 24 kN/m? for Plain concrete

¢+ 26 kKN/m? for wet concrete

For density of strands and all other materials, the densities shall be considered as per IS
Codes.

Structural Steel

Structural steel used shall confirm to following:

a) Hollow steel sections as per IS: 4923

b) Steel for general Structural Purpose as per IS: 2062
¢) Steel tubes for structural purpose as per IS: 1161
NOTE:

I. Grade of steel to be used shall be indicated, shall not be less than minimum grade
as applicable, based on whether structure is taking moving loads or not and
relevant code as indicated in (II) and (III) below.

II. Design of steel structure will be governed by IS 800. In case of composite (steel-
concrete) structure it will be governed by IS: 11384 & IS: 3935.

III. Fabrication shall be done in accordance with IS: 800.

Tensile Strength / Yield Strength
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being high in the area, horizontal pressure due to it shall also be considered. Stability of
water tank shall be checked against buoyancy and foundation raft shall be designed for the
worst of buoyant force and soil pressure. The tank shall also be designed for surcharge
loading if any. Water proofing treatment shall be done on the external surface as well as in
the internal surface.

MASONRY WALLS

All Masonry walls shall be treated as non-structural infill panels and shall be treated as one
way / two way slab panels spanning between adjoining beams and columns to check
structural safety. Masonry walls shall be designed as un-reinforced masonry as per IS: 1905 and
IS: 4326. Shear connector reinforcement between walls & upper beams and walls & sides
of columns shall be provided for external walls, while the internal partition walls shall be
connected with roof slabs/beams using dry packing mortar between top of walls and soffit
of slab / beam.

2.13 Reserve Structural Capacity in Elevated Station

An additional design margin shall be considered in the design to accommodate any future
revision or modification in the structural arrangement at a later stage. The following
additional design margins shall be adopted:

1) Structural Design Verification: An additional design margin of 10% shall be
considered in all applicable structural verifications, including but not limited
to, ULS checks (Moment, Shear, Torsion, bond etc.), SLS checks (stress,
cracks, deflection, vibration etc.) and Equilibrium check (like overturning, uplifting
ete).

2) Geotechnical Design Verification: An additional design margin of 10%
shall be considered in all applicable geotechnical verifications, including but not
limited SBC, vertical load on pile, overturning, sliding checks, lateral deflection at pile,
etc.

3) Bearing Design Verification: An additional design margin of £10% shall be
considered for bearing design with respect to design loads and movements. The
verification shall be carried out for all governing load combinations, including but
not limited to maximum vertical and maximum horizontal loads, maximum
vertical and minimum horizontal loads, minimum vertical and maximum horizontal
loads etc.

CODAL PREFERENCE

The design shall be carried out as per provision of these design
specifications. Reference shall be made to the following codes for any additional
information:

Order of preferences of codes shall be as follows:

. IS
. IRS
. IRC
1v. BS or Euro Codes
v. AASHTO

vi.  Any international code with approval of RMRC.
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6, OUTLINE DESIGN CRITERIA FOR
GEOTECHNICAL WORKS

6. OUTLINE SPECIFICATIONS FOR
GEOTECHNICAL INVESTIGATION
WORKS
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to, the following.
a. Compiling and reviewing pertinent existing geologic data.

b. Compiling and reviewing pertinent existing geotechnical data supplied and from adjacent
projects.

c. Compiling and reviewing pertinent existing foundation, structure, substructure, and
related data from adjacent projects.

d. Performing a detailed field reconnaissance.

e. Performing geophysical surveys.

f. Performing ground investigations that include, but are not limited to drilling, soil sampling,
rock coring, groundwater sampling, in-situ field installations and testing, trial pits,
geophysical surveys, slope protection strippings, and coreholes of retaining walls and other
existing manmade structures.

g. Performing laboratory testing of soil, rock, and groundwater samples collected from the ground
investigations (including chemical testing to identify potentially corrosive conditions).

h. As a minimum, the soils investigation programme shall consider the locations and lateral
and vertical extent of:

i. Major structures (viaducts, bridge and crossing structures, bored tunnels, cut-and-
cover tunnels, portal structures, retaining structures, stations, commercial
developments, ancillary structures, etc.).

ii. Earthworks (soil and rock excavations, embankment fills, land reclamations, areas
requiring ground improvement, borrow pits and areas, disposal areas, etc.).

iii. Existing adjacent structures that may be influenced by proposed construction works (i.e.,
structures — adjacent to, above, or below excavations or tunnels — that may be affected by
construction works such as dewatering or blasting; structures deemed to have poor
structural integrity; structures containing sensitive equipment or materials; structures with
historic/cultural significance, etc.).

iv.  Significant engineering geology features that may influence the proposed construction works
(i.e., principal faults, shear zones, persistent jointing; mass wasting, landslips).

Ground investigations, as part of a comprehensive soils investigation programme, shall be
conducted according to 1S1892 or BS 5930.

The depths of investigation shall be as per clause 5.6.3.2 of 1S1892:2021. borings—shall-be

All aspects of the work shall be conducted under the direction of qualified geotechnical
personnel. Detailed plans, technical specifications, and standard forms, outlining the proposed
staffing and reporting formats, and indicating the types, locations, and proposed depths of
investigations relative to the proposed construction works shall be prepared and submitted for
review and acceptance prior to undertaking the work. Revisions to the SI programme, if
required, shall be submitted for review and acceptance.

All  Consultant-produced ground-investigation data shall be prepared up to internationally
accepted standards using Association of Geotechnical and Geo-environmental Specialists
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fluctuations in groundwater levels. The SI programme shall incorporate the details of a
groundwater observation plan, including locations and details of piezometer installations and
frequency and duration of observations. . It should also include chemical analysis of ground
water. Full-scale groundwater pumping tests shall be conducted to develop design parameters
for construction dewatering schemes, where required. For additional Criteria related to
construction dewatering refer to Subsections 2.9.5.

LABORATORY TESTING METHODS

General Methods

The laboratory testing programme shall be developed considering not only the particular site
conditions and project requirements, but also the applicable design standards, codes,
regulations, and related publications as identified in Subsection 2.1.2. Prior to undertaking the
work, detailed plans/proposals for the laboratory testing programme shall be prepared and
submitted for acceptance along with technical specifications and standard forms, outlining the
proposed staffing and reporting formats and the types and numbers of tests proposed.

Revisions to the laboratory testing programme, if required, shall be submitted for review and
acceptance.

All Consultants-produced laboratory test data shall be prepared using internationally accepted
standards e.g. AGS format, latest version. All data shall be provided in both printed and
electronic file formats. All testing shall be conducted by laboratories holding current accreditation
under International Standards Organisation/Bureau of Indian Standards.

Index/Classification Testing of Soil Samples

All index/classification test procedures for soils shall comply with the requirements of IS 2720/BS
1377. Tests shall include the determination of void ratio, natural moisture content, Swelling
Pressure/Free Swell Index (in case clay is encountered), specific gravity, particle size
distribution (with and without hydrometer), Atterberg limits, insitu bulk and dry density, and dry
density and moisture content relationships.

Strength Testing of Soil Samples

Strength-test procedures for soils shall include single- and multi-stage, consolidated-drained
and consolidated-undrained triaxial tests; unconsolidated undrained triaxial tests; laboratory
vane shear tests; and pocket shearmeter tests, all according to IS 2720 (Part 11).
Unconfined compressive strength testing for soils shall be according to IS 2720 (Part 10)/ASTM
D2166, and consolidated drained direct shear testing shall be according to IS 2720 (Part 13)/
ASTM D3080.

Consolidation Testing of Soil Samples

Consolidation test procedures for soils shall be based on one-dimensional, consolidation
methods according to ARE 2720 (Part 14) or Clause 3 of BS 1377: Part 5, with some minor
modifications as accepted.

Permeability Testing of Soil Samples
Laboratory test procedures of soil permeability shall include constant-head permeability methods
for granular soils, generally according to IS 2720 (Part 17 or 36) or ASTM D2434, and variable-head

permeability methods for cohesive soils, generally according to Soil Testing for Engineers by T.
William Lambe. Permeability of insitu materials shall be measured
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by constant-head or variable-head methods, using standpipe piezometers installed during the
ground-investigation programme.

Chemical Testing of Soil and Groundwater Samples

Chemical test procedures for soils and groundwater shall include, as appropriate: determinations
of resistivity, redox potential, pH, chloride ion content, sulphate ion content, total sulphate
content, total sulphide content, organic content, and carbonate content, according to IS 2720
or BS 1377 or BS 812, or both, and identification of other potentially corrosive conditions.

Testing of Rock Specimens

All rock testing shall be according to IS or ISRM suggested methods. Tests shall include
the determination  of  natural moisture  content, porosity,  density, specific
gravity, adsorption, unconfined compressive and tensile strength, slake durability
test (if sedimentary rock is encountered), strength of rock joints, PLI (in case
UCS can't be done on rock), petrographic analysis, mineralogy, and special
tunnel boring machine (TBM) boreability testing.

Geophysical Investigation

At several locations it would be difficult to carry boreholes along the alignment. Depending
upon the site constraint and requirement, the contractor engaged must carry different methods
of geophysical investigation to find the physical properties of strata underneath along the alignment.
Any chances of encountering abrupt soil strata during construction stage must be avoided by
carrying all the possible geophysical and geotechnical investigation.

Different type of geophysical methods for urban environment prior to construction:-

Resistivity Imaging

Electrical resistivity imaging survey determines sub-surface resistivity distribution by taking
measurements on the ground. From these measurements, true resistivity of sub-surface can be
estimated. The resistivity is related to various geological parameters like mineral and fluid
content, porosity and degree of water saturation in rocks.

TDEM (time Domain Electro-Magnetic Method)

Electro Magnetic (EM) method is based on the physical effect of electromagnetic induction
where an electrical current is induced in the ground and a secondary magnetic field is created.
The secondary magnetic field is governed by the electrical resistivity of the ground and the resistivity
contrast between various layers is the survey target of EM system (airborne or heliborne). The
resistivity distribution is obtained by inverse modeling of the electromagnetic time decay or
frequency response measured by the EM systems.

Seismic Refraction

Seismic refraction consists of recording the time taken for an artificially provoked surface
vibration to propagate through the earth. By processing the data recorded at various sensors,
absolute velocities, velocity contrasts and depths of the underlying layers are determined. These
results provide information about the characteristics of the overburden and the bedrock.

Crosshole/Downhole/Uphole Surveys:

Crosshole geophysical testing is generally conducted in the near surface (upper hundred
meters) for site specific engineering applications. The primary purpose of obtaining crosshole
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A3
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A5

Outline Construction Specifications for Civil Works (June 2025)

corresponding minimum wheel load shall be taken as 0.5 T. When the cranes are centrally
positioned, all four wheels should be considered as transferring 0.75 T of reaction on to the

runway beams. Roof rafters and runway beams shall be designed for these specific loads.

A uniform load of 15 Kg/sqm of plan area shall be considered as load from suspended utilities

to be supported by the structure.

Inspection bay would have cantilevered elevated inspection platforms made in steel. The
deck of the platform is to be built out of 5 mm thick chequered plates. The central platform is
supported on posts at 8.0 m centres. Side platforms are alternately supported on main
columns for each span and are cantilevered. The platforms shall be provided with handrails
as indicated in Drawings. Design load for these platforms shall include a point load of 1.25 T
that may be placed anywhere on the deck. When one such load is considered at one location,
the other load need not be considered at less than a distance of 10m from the first load. In
addition the platform shall be designed for a uniform imposed load of 250 kg/sgm. A uniform

loading (DL) (Chequered Plate) of 40 Kg/sgm at Inspection Platform.

Rail tracks in the Inspection bay are to be supported on steel posts spaced 1200 mm centers
along the track as indicated in the drawings. The posts are to be designed for full axle load

from a Standard Gauge [SG] Rail Coach, as given below: -

No. of axles per coach = 4nos.

No. of bogies per coach =2nos.

No. of axles per bogie =2 nos.

Coach axles centre to centre = 45000 14750+350 mm.

Overall Coach length = 22,5600 23,000 mm.

Axle load = Maximum 478 16.0 T; Minimum =8.0 T.

B.0 WORKSHOP

B.1
B.2

B.3

B.4

B.5

The workshop is being planned with a single bay of 21m wide and 212.00 m length.

The workshop bay shall have two EOT cranes that would operate in tandem for full length of
shop. Crane rail level for all the bays shall be at an elevation of 8500 mm. from shop floor top
level.(Top of Rail Level)

Main hoist lifting : One EOT Crane in Workshop bay will have the main hoist capacity as 15T.
and auxiliary hoist capacity shall be of 2T. The second EOT Crane main hoist capacity will be
5T and auxiliary hoist capacity shall be 05./1T.

Wheel-base for all cranes should be considered as 3900 mm [This dimension of wheel base
shall have to be got confirmed from the Engineer before starting ‘Final Design’. Minimum

distance between centres of wheels of two cranes in tandem shall be considered as 600 mm.

For design of gantry girders and for arriving at maximum and minimum reactions at end and

intermediate columns, wheel reactions for the cranes shall be as follows: -

301R
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