ASSAM POWER GENERATION CORPORATION LIMITED

OFFICE OF THE CHIEF GENERAL MANAGER (HYDRO AND CIVIL),
BIJULEE BHAWAN, GUWAHATI-781001
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E-Tender Notice No. APGCL/CGM (H&C) /2023-24/ KLHEP Disaster
Management/16(32)

NAME OF THE WORK: - Preventive measures for slope protection at left bank above
the dam deck of Hatidubi Dam, KLHEP.

Price: - ¥- 2000/-

(Non-Refundable)

August-2023
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CHAPTER-1
<  ASSAM POWER GENERATION CORPORATION LIMITED
Registered Office: Bijulee Bhawan, 3™ floor, Paltanbazar, Guwahati-781 001, Assam.
: Email: saurav.saikia@apgcl.org.
Dot Chief General Manager (Hydro and Civil)
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E-Tender Notice No. APGCL/CGM (H&C)/2023-24/KLHEP Disaster Management/16(32)
Dated: 04/08/2023

The Chief General Manager (H&C), 3rd Floor Bijulee Bhawan, Paltanbazar,
Guwahati, Assam, PIN-781001

Name of work | Preventive measures for slope protection at left bank above the dam
deck of Hatidubi Dam, KLHEP.

Duration of work | 90 (Ninety) days from the date of signing of contract agreement.

Invitee

Tendered value | Rs1,33,67,040.00 (Rupees One crore thirty three lakhs sixty seven

thousand forty only) (inclusive of all taxes)

Eligibility of the | Reputed and financially sound Civil Engineering firms / contractors with
bidder | following Average Annual turnover during last three Financial Years i.e.

2021-22, 2020-21,& 2019-20: Rs. 66.84 lakhs (50% of the tendered

amount)

and having experience of successfully completing similar works during the
last 7 years ending last day of month previous to the one in which
applications are invited should be either of the following:-

a. Three similar completed works costing not less than the amount equal to
Rs. 53.47 lakhs (40% of the tendered amount).
or
b. Two similar completed works costing not less than the amount equal to
Rs. 66.84 lakhs (50% of the tendered amount).
or
c. One similar completed work costing not less than the amount equal to
Rs. 106.94 lakhs (80% of the tendered amount).
(Supporting documents to be submitted).
Rs. 2000/- (Rupees two thousand only)
or
Rs. NIL for MSE and startup registered in Assam having MASI (My
Tender fee (Non- | Assam Startup Id).(As per GoA order no. MI.64/2020/57-A dated:
refundable) | 29.01.2022))

Tender processing fees must be deposited online as per instructions given
vide as per OM. No. FEB. 269/2017/27 dated 21.08.2019
Earnest Money | Rs. 2,67,340.00 (for General)
Deposit (EMD) | Rs. 1,33,670.00 (for SC/ST/OBC {For Individual only}/startup
registered in Assam having MASI)
Rs. NIL for MSE (Micro and Small Enterprises) bidders having Udyam
Registration as per General Financial Rules 2017.
EMD amount should be deposited online as per Finance Department Govt. of
Assam office memorandum (OM).No. FEB.269/2017/27 dated 21.08.2019.
EMD amount in any other form will not be accepted.
For startup registered in Assam having MASI EMD is 50% exempted and
for MSE EMD is 100% exempted (As per GoA order no. MI.64/2020/57-A
dated: 29.01.2022). MSE bidder has to submit requisite documents in
support of their being MSE in technical bid and startup must submit My
Assam Startup Id (MASI Id).
Start date of | 05/08/2023

Tender




Last date and time | 11.00 a.m. on 22/08/2023
of online bid
submission

Tender Opening Technical bid opening: 03.00 p.m. on 22/08/2023

Bidder must download the Bidding Documents and submit the bid electronically on the portal
https://assamtenders.gov.in

The Bidders will be required to submit the bids by using own Digital Signature Certificate with both
Signing and Encryption Certificates (minimum Class-II Certificate). Prospective Bidders must procure
DSC before participating in the tenders. The viewing & downloading of the bid document will be free of
cost.

Bid shall be submitted electronically/ online. Price bid will be opened through reverse bidding.
The bidder must submit the requisite tender fee and EMD through online as per Finance
Department Govt of Assam office memorandum (OM) No. FEB. 269/2017/27 dated: 21.08.2019.

The Bidders will be required to download the Bidding Documents from the web portals mentioned
above. However, they will have to pay a non-refundable tender document fee as mentioned above online,
the details of which are stipulated in the tender document. The acceptance of the bid shall be subjected
to acceptance of the document fee and EMD.

The Chief General Manager (H&C), APGCL is not bound to accept the lowest rates and reserves the right
to accept or reject any or all tenders without assigning any reason thereof.

Note: Any addendum/corrigendum/extension etc. in respect of this tender shall be issued on the portal
https://assamtenders.gov.in and APGCL’s website: www.apgcl.org.

Sd/-
Chief General Manager (H&C),
APGCL
Memo No. APGCL/CGM (H)/W/2014-15/499/Pt-11/12 Date: 04/08/2023
Copy to: -
1) OSD to the Chairman, APGCL, Bijulee Bhawan, Paltanbazar, Guwahati-1, for favour of kind
information.
2) The Managing Director, APGCL, Bijulee Bhawan, Paltanbazar, Guwahati-1, for favour of kind
information.

3) The Chief General Manager (Gen.), APGCL, Bijulee Bhawan, Paltanbazar, Guwahati-1, for information.
4) The Chief General Manager (F&A), APGCL, Bijulee Bhawan, Paltanbazar, Guwahati-1, for information.
5) The General Manager, Design (Civil), APGCL, Narengi, Guwahati-781 026, for information.

6) The General Manager, KLHEP, APGCL, Lengery, Karbi Anglong, for information and wide circulation.

7) The Assistant General Manager (Civil), KLHEP, APGCL, Lengery, Karbi Anglong, for information and
wide circulation.

8) The P.R.O., APDCL, Bijulee Bhawan, Paltanbazar, Guwahati-1 for information with a request to publish
the NIT in 1 (one) issue of national newspaper and 1 (one) issue of Local Dailies in Regional and
English language on or before 04/08/2023

9) Relevant File.

Sd/-
Chief General Manager (H&C),
APGCL
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CHAPTER-II

TERMINOLOGY

APGCL wherever used in this document shall mean Assam Power Generation Corporation
Limited incorporated vide The Companies Act 1956 in exercise of Powers conferred under the
Act including subsequent amendments, if any. APGCL is a successor company of ASEB.

CGM (H&C) or owner or purchaser or project authority wherever used in this document shall
mean the officer holding the post of the Chief General Manager (H&C) APGCL, Guwahati
(Assam), who or his authorized representative will exercise authority on behalf of the Department
in respect of the Tender and the works specified herein.

Engineer-in-Charge/or engineer shall mean the Officer holding the charge of the Departmental
post of General Manager/ Assistant General Manager (Civil) pertaining to supervision of works
specified in this document.

The term ’Contractor’ wherever used in this document shall mean the individual/firm or
company who shall have entered into a contract agreement with the owner or the project
authority, undertaking on his behalf to carry out the works in full or in part as may be specified
in contract documents, and shall include in the case of an individual/ his heirs, administrators
and permitted assignees, in case of a firm, the partners of the said firm, their respective heirs,
executors, administrators and permitted assignees, and in case of a Company its successors and
permitted assignees.

Contract documents shall mean and comprise the following documents and shall be the basis of
agreement between the owner and the contractor for carrying out the works in accordance with
the terms and conditions, specifications, drawings and directions contained in the said
documents.

a) Bid documents duly filled in respect of rates, process & signed, the tender forms properly filled
in, signed and dated by the contractor & duly submitted.

b) Contractor’s original bid proposal and subsequent correspondences relating to clarifications
and negotiations, if any, prior to award of the contract.

¢) Equipment, specifications and drawings, so far as applicable

d) Approved agreement forms duly signed, dated and sealed by the contractor and the owner as
specified in the said forms

‘Equipment’ and ‘Plants’ shall mean and include all sorts of machineries and accessories,
apparatus, instruments, components manufactured articles and parts etc. to be supplied or
provided by the contractor under the terms of the contract , unless otherwise specified

The ‘Works’ shall unless be repugnant to such description shall be construed and taken to mean
the works contracted, or by virtue of the contract agreement, to be executed whether temporary
or permanent and whether original, altered, substituted or additional.

The expression ’Specifications’ wherever used in this document shall mean all the pertinent terms
and stipulations furnished herein in respect of the work or part thereof and/or indicated in the
drawings appended hereto and to be issued for construction and shall have reference also to other
relevant terms and stipulations not furnished herein, but as far as applicable.



CHAPTER-III

INSTRUCTION FOR BIDDERS AND SPECIAL CONDITIONS

NIT No.: E-Tender Notice No. APGCL/CGM (H&C)/2023-24/KLHEP Disaster Management/16(32)

BID INVITATION FOR: Preventive measures for slope protection at left bank above the dam deck
of Hatidubi Dam, KLHEP.

EARNEST MONEY DEPOSIT:
Rs. 2,67,340.00 (for General)
Rs. 1,33,670.00 (for SC/ST/OBC {For Individual only}/startup
registered in Assam having MASI)
Rs. NIL for MSE (Micro and Small Enterprises) bidders having Udyam
Registration as per General Financial Rules 2017.

EMD amount should be deposited online as per Finance Department Govt. of Assam office
memorandum (OM).No. FEB.269/2017/27 dated 21.08.2019.

EMD amount in any other form will not be accepted.

For startup registered in Assam having MASI EMD is 50% exempted and for MSE EMD is 100%
exempted (As per GoA order no. MI.64/2020/57-A dated: 29.01.2022). MSE bidder has to submit
requisite documents in support of their being MSE in technical bid and startup must submit My
Assam Startup Id (MASI Id).

1. DUE DATE AND CLOSING TIME
The bid will be received up to 11.00 A.M. of 22/08/2023. The opening time of the bids will be at
3.00 p.m. on the same day and the venue will be the office of the Chief General Manager (H&C),
APGCL.

2. TIME OF COMPLETION OF WORK
The stipulated time of completion of the work is 90 (Ninety) days from the date of signing of contract
agreement. No time extension shall be granted to the contractor irrespective of size and volume of
the awarded work.

3. BID-GUARANTEE OR EARNEST MONEY DEPOSIT: (E.M.)

1) Every bid or tender shall be accompanied by a deposit of Earnest Money (E.M.) for an amount
indicated or as specified in the Tender Notice. EMD amount should be deposited online as per
Finance Department Govt. of Assam office memorandum (OM).No. FEB.269/2017/27 dated
21.08.2019 (copy enclosed for ready reference). EMD amount in any other form will not be accepted.

ii) The Earnest Money as mentioned above will be returned to the respective bidders as per Finance
Department Govt. of Assam office memorandum (OM).No. FEB.269/2017/27 dated 21.08.2019 vide
online. The department will not entertain any claim for release of the E.M. during the pendency of
selection of contractors for awarding the contract. The department will not pay any interest on the
E.M. deposit.

iii)The E.M. is liable to be forfeited in the absolute discretion of the CGM(H&C), APGCL if the selected
bidder revokes or alter or causes to withdraw his offer/tender before the expiry of its validity or fails
after the contract is awarded to him to execute the ‘Contract Agreement’ with the department or to
commence the work within the period envisaged in the terms and conditions or as might be notified
in the work order.

iv) A tender is liable to outright rejection in absence of the requisite E.M. deposit.
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v) Vide GoA order no. MI.64/2020/57-A dated: 29.01.2022 ,startup registered in Assam having MASI

shall be eligible to avail 50% exemption from payment of Earnest Money and as per GFR 2017, MSE
bidders having udyam will be 100% exempted from EMD.

SECURITY DEPOSIT (S.D.) IN THE FORM OF PERFORMANCE BANK GUARANTEE

Performance Guarantee amounting to 5% of the quoted value by the successful bidders must be
deposited immediately after issue of Letter of Award/Work Order. The successful bidder will be
issued letter of intent before allotment of Work Order and he/she must immediately initiate the
process for issuance of Bank Guarantee with the concerned bank so as to ensure submission of PBG
on the date of issuance of LoA/Work Order. The bidder may submit the requisite bid security only in
the form of Bank Guarantee in favour of “The Chief General Manager(F&A), APGCL, Bijulee
Bhawan, Guwahati- 01”. Bid Security in any other form will not be accepted. The PBG submitted for
Bid Security should have a minimum validity of 5 years and 1 month.

The bidders are requested to advise the Bank Guarantee issuing bank to comply with the following
and ensure to submit, the receipt of the copy of SFMS messages as sent by the issuing bank branch,
along with the original BG in APGCLs tender issuing office:

The bank guarantee issued by the Bank must be routed through SFMS platform as per following
details:

i. MT/IFN 760/MT/IFN 760 COV for issuance of Bank Guarantee.

iil. MT/IFN 760/MT/IFN 767 COV for amendment of Bank Guarantee.

The above message/intimation shall be sent through SFMS by the BG issuing Bank Branch to AXIS
Bank, Paltanbazar Branch, Account No: 375010200007573, IFS Code-UTIB0000375, Branch
Address-

AXIS Bank Ltd., Commercial Building, A.T. Road, Guwahati-01.

Such S.D. shall be forfeited or appropriated by invocation of PBG by the CGM (H&C), APGCL,
Bijulee Bhawan, Guwahati under authority of the owner in his discretion towards any loss, damage
etc. that may be sustained by the APGCL as a result of breach of any terms, conditions of the
contract by the contractor, notwithstanding other remedies open to the APGCL under the terms of
the contract or law.

In the event of contractor’s Security Deposit being appropriated towards loss, damage etc, the
contractor shall forthwith recoup the amount to restore the Security Deposit to the full current value
within 30 (thirty) days from the date of intimation.

Subject to the provisions mentioned above and the provisions of guarantee period of five years, the
Security Deposit will be returned to the contractor on the due and satisfactory completion of the
contract and after all claims of the APGCL shall have been settled. The APGCL will not pay any
interest on the amount of Security Deposit of Performance Guarantee. If the work gets damaged
during the defect liability period due to default of the contractor or even otherwise (including due to
force majeure) the CGM (H&C) reserves the right to forfeit the SD Money.

Vide GoA order no. MI.64/2020/57-A dated: 29.01.2022 , Startup registered in Assam having
MASI Id shall be eligible to avail 50% waiver in payment of Security Deposit, i.e they are re-
quired to deposit 2.5% of the quoted value in the form of Performance Bank Guarantee.

No exemption in SD money shall be granted to MSE bidders.

GST /INCOME TAX CERTIFICATE (PAN / GST):

The offered rates and / or prices for the work shall include all taxes, duties, forest royalties,
monopolies etc. as may be applicable on material and labour during the tenure of the contract. There
will be no reimbursement for any increase or levy of new taxes, duties etc. on materials utilized for
this work or equipment furnished / supplied for completing the work or for machineries, equipment,
tools and tackle, fuel and lubricants etc. used in connection with the performance of the work, unless
otherwise specified or qualified by the bidder in his bid. If, however, any tax or duty is levied by the
Govt. or statutory body on the finished work (after complete installation and / or delivery), such tax
or duty will be to the account of the APGCL.

The contractors must have an Active GST Registration No. and should submit copy of GST
Certificate and attested copy of PAN Card.
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Caste certificate must be produced where necessary.

Copy of acknowledgment of ITR filled for preceding three financial years and an undertaking
regarding ITR filling for preceding three financial years immediately before the FY in which tax is
required to be deducted

BIDDER’S QUALIFICATIONS:
The Bidder should submit a list and description of similar or comparable works previously executed
by him successfully during last 7 (seven) consecutive years indicating the individual volume and
contract price along with the name and address of the respective owner / authority.
All prospective bidders are hereby notified that, before any bid submitted in response to this
invitation is considered for award, the CGM (H&C) , APGCL may require the bidder to submit a
further statement of facts in detail as to the previous experience of the bidder and financial resource
available with him for performing the contemplated work. The CGM (H&C) , APGCL expressly
reserves the right to reject any bid or which the facts as to business, financial and other resources or
business experience, compared with the work bid upon, justify such rejection.
The Bidder should submit valid Labour License Certificate.
Cost over run shall not be accepted.
Civil Engineering firms/contractors with adequate experience of having successfully completed
similar works during the last 7 years ending last day of month previous to the one in which
applications are invited should be either of the following:-
a. Three similar completed works costing not less than the amount equal to Rs. 53.47 lakhs
(40% of the tendered amount).

or
b. Two similar completed works costing not less than the amount equal to Rs. 66.84 lakhs
(50% of the tendered amount).

or
c. One similar completed work costing not less than the amount equal to Rs. 106.94 lakhs
(80% of the tendered amount).

They must submit such completion certificate along with respective Work Order with the tender.
Similar work means the bidder should be specialized in slope protection related works in the vicinity
of any hilly areas viz. hydro power plant, highways in hilly areas, etc.

Contractors should be financially sound to invest the amount and should submit necessary evidence
on this account. CA certified Average Annual turnover during last three Financial Years i.e. 2021-22,
2020-21 & 2019-20 should not be less Rs. 66.84 lakhs (50% of the tendered amount). However;
annual turnover certificate of each of the three financial years mentioned above must be supported
by Audited Financial Statements.

It should be ensured that the contractors shall have Provident Fund Code No. It will be ascertained
that all the workers engaged by the contractor directly should be registered for Employees’ Provident
(EPF) and due contribution have been credited into their account. The Bidder should also submit
valid ESIC Certificates.

The Bidder should not have been blacklisted by any State Government, Central Government, State
PSU, Central PSU, Private Company, etc. Document where the bidder has ‘solemnly’ stated that he
has not been blacklisted by any State Government, Central Government, State PSU, Central PSU,
any Private Organization, etc. Such document shall be Notarized.

Certified copy from Chartered Accountant for Net Worth of bidder for FY 2021-22. Net Worth of
bidder must be positive in FY 2021-22.

Bank Solvency certificate.

In the absence of the above stated requisite documents, the bid of bidder will be considered non-
responsive.

BIDDER SHOULD EXAMINE & UNDERSTAND

All prospective bidders are required to thoroughly study and carefully examine all the terms and
conditions, instructions, drawing & specifications pertaining to the work and visit the field of work to
fully satisfy and acquaint themselves about the nature and location of work, the configuration of the
ground. The spring level, the surface conditions, quality and quantity of materials required and their
availability the type of equipment and facilities needed preliminary to and during the execution of

~7~
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the work and local conditions which may affect the work or cost thereof. Failure to do so will be at
the bidder’s risk.

SUBMISSION OF TENDER

Bidders are to quote their rates against each item in clear money (Rupees) value per unit of work
(inclusive of all taxes) in the prescribed format.

The rates are to be quoted on item rate basis. The rates are to be quoted in figures.

The rates quoted by the bidders will be inclusive of all taxes, royalties and other statutory levies as
applicable.

Bidders should note that unusually low rates not feasible for execution may not be technically
accepted.

Bidders should note that during the time of execution of work, any item not covered by the schedule
of work if required to be done as per decision of the CGM (H&C) / Engineer-in Charge of APGCL,
they have to execute such work/works as supplementary item of works, rates of which will be
calculated by using the following formulae:

R=(T/T) * P
Where, R= Rate of supplementary item of work
T’= Bid value

T= Tendered value

P= Accepted Rate for the work as per respective S.O.R. or estimate
If the rate of such supplementary item/items is/are not available in the aforesaid S.O.R, the same
will be analyzed by the department as per reasonable market price but in any case of dispute for rate
of supplementary item/items, the decision of CGM (H&C) will be final and conclusive.
The quoted rates will be firm for entire period of completion of the work. No price escalation on any
component will be admissible.
Firms submitting tender should enclose a certified copy of the Firm’s constitution and a certified copy
of Power of Attorney authorizing a person to operate the tender and contract and should furnish full
address of the partners and the persons holding power of attorney on behalf of the firm.
Information regarding litigation, current or during the last five years, in which the Bidder is
involved with APGCL/AEGCL/APDCL and with any other state or central PSU/department, must be
furnished, if  any in the prescribed format ( at Chapter VII).
In the event of the date specified for bid receipt and opening being declared as a closed holiday for
Purchaser’s office, the due date for submission of bids and opening of bids will be the following
working day at the appointed date and place.
The Corporation cannot be held responsible for non-receipt and postal delay.
Every page of the tender document to be duly signed by the bidder.
Reverse bidding will be done for the work.
The contesting bidders must password protect the technical documents before uploading on the NIC
portal. The password must be kept confidential and shared only with the concerned officials of
APGCL. Also, the bidders shall also submit a hard copy of the technical bids in the O/o the GM
(Civil), HQ, APGCL. The password must be emailed to APGCL on the day of Technical Bid opening.
The email Id to which the password is to be mailed is: jyotirmoy.talukdar@apgcl.org
For any query regarding the tender, bidder shall email at:

jyotirmoy.talukdar@apgcl.org

aswini.choudhury@apgcl.org

AWARD OF CONTRACT

The contract will be awarded to that responsible bidder whose bid, confirming to the scheduled
conditions of contract and specifications will be most advantageous to the Department, price and
other factors considered. An award mailed (or otherwise furnished) to the successful bidder will
result in a binding contract without further action by either party. The CGM (H&C), APGCL
does not bind itself to accept the lowest bid or any bid. As the interest of the Department may
require, the right is reserved to reject any or all bids and to waive any minor informality or
irregularity in bids received without assigning any reason thereof. Bid which are incomplete or
which contain undesirable conditions are liable to rejection.

APGCL will try to make timely payment of bills, but on unavoidable circumstances cannot guarantee
timely payment of bills, for which no interest on the payable amount will be entertained.

~ 8~
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CONTRACT AGREEMENT

The ‘Contract agreement’ (or Tender Agreement) for the works will be drawn up with the selected
bidder/bidders within 7 (Seven) days of issue of the Lol and the contract documents will
comprise as described herein before.

In a case where the selected bidder fails to commence the work as shall be notified in the work order
or fails to execute the tender agreement with the CGM (H&C), APGCL as stipulated herein before;
the CGM (H&C), APGCL reserves the right to claim loss, damage etc. and take appropriate action
under the terms of this document or law including forfeiture of S.D

TOOLS & PLANTS

The APGCL shall not furnish any tools & tackle, plants and equipment or such facilities for carrying
out the work by the contractor (excluding hypothecation). The contractor shall arrange and maintain
the equipment required for implementation of work all throughout the period of the contract.

MATERIALS & LABOUR

All materials (this includes without limitation raw materials, parts, components etc.) and labour
required for carrying out the work shall be arranged and furnished by the contractor all throughout
the tenure of the contract and strictly conform to relevant IS Code ( latest revision).

The intending tenderers should inspect the prospective sources of collection of raw materials and
fully satisfy him about the quality of materials, availability of materials, lead, and mode of
transportation. The  Department shall not consider, after acceptance of the contract, to pay any
extra charge for lead or any  other reasons, in case the contractor found later on, to have
misjudged, the quality/quantity of availability of such materials from the source of collection.
APGCL shall not issue any construction materials such as cement, reinforcement bar, or any other
materials.

In connection with the performance of work throughout the tenure of the contract, the engagement of
labour and payment therefore by the contractor shall conform to the statute, the pertinent law or act
of the Central & State Govts, as well as rules, regulations and orders of the local authorities or
statutory bodies, as may be in force from time to time.

The materials procured for the work by the contractor shall be placed at site properly for inspection
of Engineer-in charge before utilization. Any defecting materials should be replaced immediately for
which no extra charge will be payable to the contractor.

CHANGES IN QUANTITY AND ITEM
The CGM (H&C) , APGCL may at any time, by a written order make changes within the general
scope of the contract, in any one or more of the following

Quantity of any item

Alteration or omission of any item

Addition of any item

Alteration in drawings, designs or specifications
If any such change causes an increase or decrease in the cost of or the time required for performance
of the contract, an equitable adjustment shall be made in the contract price or time schedule or both
and the contract shall be modified in writing accordingly. Any claim by the contractor for adjustment
under this clause must be asserted within 30 days from the date of receipt by the contractor of the
notification of change: PROVIDED HOWEVER, that the CGM (H&C)if decides that the facts justify
such action, may receive and act upon any such claim asserted at any time prior to final payment
under the contract. Failure to agree to any adjustment shall be a dispute concerning a question of
fact within the meaning of the disputes mentioned herein after. However nothing in this clause shall
excuse the contractor from proceeding with the contract as changed.

INSPECTION

All works and all supplies (this term includes without limitation raw materials, parts, components,
intermediate assemblies and end products) under the contract shall be subject to inspection and test
by the CGM (H&C) , APGCL or his authorized person to the extent practicable at all times and
places including the period of construction or manufacture and in any event prior to final
acceptance.

~0Q~
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In case any work or part thereof or/and any supply is found defective in material or workmanship or
otherwise not in conformity with the specifications or drawings or requirements of the contract, the
CGM (H&C), APGCL shall have the right either to reject them or to require their correction, as
directed by the department.

The inspection and test by the CGM (H&C) , APGCL or his authorized person of any work or any
supplies does not relieve the contractor from any responsibility regarding defects or other failures to
meet the contract requirements which may be discovered prior to final acceptance. Except as
otherwise provided in this contract final acceptance shall be conclusive except as regards latent
defects, fraud or such gross mistakes as amount to fraud.

The contractor shall provide and maintain an inspection system acceptable to the CGM (H&C) |,
APGCL covering the works and/or supplies hereunder. Records of all inspection works by the
contractor shall be kept complete and available to the CGM (H&C) , APGCL during the performance
of this contract.

FORCE MAJEURE

Force Majeure shall cover only act of God, Fire, War, Strikes, Riots and Civil Commotion, Act of
Government etc. Any constraints other than those specified above will not constitute force majeure
condition. In view of the other constraint beyond the control of the Contractor primarily due to
statutory compulsion, extension of execution may also be considered on individual merit of the case.
In case of Force Majeure condition the contractor shall notify such condition to CGM (H&C) within
15 (fifteen) days from the beginning of such delay in writing for consideration and acceptance.

It may be noted that in the event of Geological surprises/problems, the work may need to be stopped
for some time at the discretion of the engineer in charge. The stoppage period shall be excluded
from the time period allotted for completion of the work. The time of completion shall be accordingly
adjusted for such stoppage of work, if any.

LIQUIDITY DAMAGE

The liquidated damages shall be payable for delay in completion of the work @ 1 % (one percent) of
the executed value per week or part thereof. The liquidated damages so payable shall not exceed 10%
(ten percent) of the executed value. However, the payment of liquidated damages shall not in any
way relieve the Contractor from any of its obligations to complete the works or from any other
obligations and liabilities of the Contractor under the Contract.

TERMS OF PAYMENT

1) 1st Running Account Bill shall be entertained only after completion of minimum 50% of total
work.

2) Bills shall be entertained on the basis of actual measurement of completed works as per standard
procedure. The quantity of items mentioned in the BOQ may vary depending upon the site
conditions.

3) Every payment shall be made subject to the availability of fund.

CONTRACTUAL FAILURE:

In the event of contractual failure of any respect on the part of the Contractor, APGCL shall be
entitled to forfeit the security deposit or any deposit or any payment due to the Contractor from this
or his other contracts towards the recovery of APGCL's claim for damages arising out of the failure.
In addition, APGCL may black-list or ban the Contractor or pending enquiry, suspend him or take
any other steps considered suitable.

SETTLEMENT OF DISPUTE:

In the event of any dispute or differences at any time arising between the parties relating to work or
any other clauses or any content of the right and liabilities of the parties or other matters specified
therein or with reference to anything arising out of the such dispute or differences shall be
endeavored to be resolved by mutual negotiation. If, however, such negotiation is infructuous, the
dispute should be finally settled through Arbitration and Conciliation Act 1996 and its amendments
thereof. The arbitration proceedings shall be held in Guwahati.
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TERMINATION:
APGCL may, by not less than 7 (seven) days written notice may terminate the contract, if the
contractor:

1. Fails to remedy a failure in the performance of his obligations,

1l. Becomes insolvent or bankrupt,

11i. Submit to APGCL statement which has a material effect on the rights, obligations or interest
of APGCL and which the contractor known to be false,

1v. As result of force majeure, if the whole work cannot be performed for a continuous period of

90 (ninety) days. APGCL shall make payment upon termination to contractor the services performed
by the contractor to the entire satisfaction of APGCL prior to date of termination.

REJECTION:

In the event, any of the materials supplied by the Contractor or work executed is found defective or
otherwise not in conformity with the requirements of the contract/tender specifications, APGCL shall
either reject the material/work or request the Contractor in writing to rectify the same. The
Contractor, on receipt of such notification shall rectify or replace the defective material/rectify the
defective work free of cost to APGCL. If the Contractor fails to do so, APGCL may at its option:-

(a) Replace or rectify such defective/non-conforming material/correct the defective work and recover

the extra cost so involved plus 15% as overhead charge from the Contractor, or

(b) Terminate the contract for default.

DEATH . BANKRUPTCY ETC.

If the Contractor becomes bankrupt or being a corporation is in the process of winding up,
amalgamation or reorganization, then APGCL shall be at liberty to: -

A) Terminate the contract forthwith by notice in writing to the Contractor or to the liquidator or
receiver or to any person in whom the contract may become vested.
(B) Give such liquidator, receiver or other person the option of carrying out the contract subject

to his providing a guarantee for the due and faithful performance of the contract up to an
amount to be determined by APGCL. In case of death of the Contractor before completion of
work and supply, then APGCL shall be at liberty to:

(a) Close up the contract and take over the completed portion of work/supply done and made as
per specification and make final payment to the legal heir of the Contractor on receipt of
claim from such legal heir.

(b) Give the contract to the legal heir of the Contractor subject to his depositing a performance
security for the due and faithful performance of the contract. The performance security
amount shall be determined by APGCL commensurate with the incomplete portion of the
work/supply. APGCL will enter into a fresh contract with the legal heir of the Contractor
on the same terms and conditions of the earlier contract.

PRECAUTION TO BE TAKEN DURING EXECUTION OF WORK:

The Contractor shall take responsible for statutory precaution during execution of the work at work
site so as to avoid accident and damage to equipment and injury to workman and to prevent theft,
pilferage etc.

LIABILITY FOR ACCIDENT AND DAMAGE:

The Contractor shall not claim for compensation arising out of any accident(s) or damages done
during the course of work execution at work site & the Contractor will be responsible for paying
compensation to the worker as per Workmen Compensation Act, 1923 and subsequent amendments
thereof. It is further clarified that in case any payment is to be made by the Contractor under the
said Workmen Compensation Act, the same shall be paid forthwith and in case of failure in making
such payments APGCL shall make payment and the amount so paid shall be deducted from the bills
of the Contractor.

VALIDITY OF OFFER
The Offer shall be valid for a period of 180 days from the date of submission of the bid by the bidder.
However, the bidder may be required to extend the validity of bid if sought by APGCL.
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CO-OPERATION WITH OTHER CONTRACTORS

The Contractor shall agree to co-operate with the APGCL's other contractors for associated supplies
and freely exchange with them such technical information as is necessary to obtain the most efficient
and economical design and to avoid unnecessary duplication. No remuneration shall come from
APGCL for such technical co-operation.

SUBLETTING CONTRACT:

The Contractor shall not, without the consent in writing of APGCL assign or sublet his contract, or
any substantial part thereof, or interest therein of benefit or advantage whatsoever, other than for
raw materials or for minor details or for any part of the work of which the Sub-contractors are
named in the tender provided any such consent shall not relieve the Contractor from any obligation,
duty or responsibility under the contract.

DEDUCTION FROM CONTRACT PRICE:

All cost, damages or expenses which APGCL may have made for which, under the contract, the
Contractor is liable, may be deducted by APGCL from any money due or becoming due by APGCL to
the Contractor or may be recovered by action at law or otherwise from the Contractor. In the event of
recovery to the necessary extent becoming impossible owing to insufficiency of the earnest
money/security deposit and withheld amounts, the balance due to APGCL may at the option of
APGCL be recovered from any money due to the Contractor from APGCL under other contracts with
the Contractor.

REGULATION OF LOCAL AUTHORITIES:

The Contractor shall abide by the regulation of local Authorities unless such regulation is repugnant
to any terms of the contract agreed upon. The Contractor is required to fulfill all criteria related to
Labour Laws. The Contractor will also comply with all regulations/ directives of both State & Central
Government Pollution Boards.

Royalties on minor minerals shall be deducted as per the GoA Notification No.PEM.130/2021/40
dated 7th October, 2021.

SUSPENSION OF BUSINESS DEALINGS WITH FIRM/CONTRACTOR:

APGCL may suspend business dealings with a Firm/ Contractor, if: (a) The Central Bureau of
Investigation or any other investing agency recommends such a course in respect of a case under
investigation; and if a prima facie case is made out that the firm is guilty of an offence involving
unethical, unlawful, fraudulent means in relation to business dealings, which, if established, would
result in business dealings with it being banned. (b) APGCL has past record of non-performance of
the Firm in it’s previously awarded contracts. (c) APGCL has record of ban against the Firm by other
Government / Public sector utility. (d) However, APGCL shall give the Firm/Contractor a fair chance
to explain the circumstances of such previous suspensions.

BANNING OF BUSINESS DEALINGS WITH FIRMS/CONTRACTORS:

APGCL may ban business dealings with a Firm/Contractor, if:

a) The owner (s) of the Firm/Contractor is convicted by a court of law following prosecution for
offenses involving unethical, unlawful, fraudulent means in relation to business dealings.

b) There is strong justification that the Firm has been guilty of malpractices, such as, bribery,
corruption, fraud, substitution of tenders, interpolation, misrepresentation, evasion or ha-
bitual default in payment of any Government tax etc.

c) The Firm continuously refuses to return government dues without showing adequate cause
and Government are reasonably satisfied that this is not due to reasonable dispute which
would attract proceeding in arbitration or court of law.

d) The Firm is found guilty of involving in unethical practices, such as:
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1. "Corrupt practice" involving offering, giving, receiving or soliciting, directly or indirectly, of
any thing of value to influence the action of any such official procurement process or in con-
tract execution.

2. "Fraudulent practice" involving misrepresentation or omission of facts in order to influence a
procurement process or the execution of a contract to the detriment of the Employer.

3. "Collusive practice" involving a scheme among bidders (prior to or after submission) designed
to establish bid prices at artificial non-competitive levels and to deprive the Employer of the
benefits of free and open competition.

4. “Coercive practice” involving harming or threatening to harm directly or indirectly, persons
or their property to influence procurement process or the execution of a contract. APGCL
may sanction a Firm/ Contractor or its successor, including declaring ineligible, indefinitely
or for a period of not less than 3 (three) years

Special Provision for startup registered in Assam having My Startup Assam Id (MASI)
Vide GoA order no. MI.64/2020/57-A dated: 29.01.2022 , startup registered in Assam having
MASI shall be eligible to avail the following benefits:

(@) Issue of tender sets free of cost

(b) S0% exemption from payment of Earnest Money

() 50% waiver in payment of Security Deposit

BID EVALUATION CRITERIA:

a. Techno-commercial Part:

i.  The Techno-commercial Part of bid shall be evaluated as per clauses stipulated in this
tender document and as per instructions laid down in the document “General Condition
for Supply and Erection of APGCL, 2014”.

ii. Bidders must ensure that complete bid along with all details & documents as sought are
submitted as per requirements of this tender document.

iii. If any of the clauses of the Tender contradict the clauses of the document- “General Con-
dition for Supply & Erection, 2014” of APGCL, then those stated in this Tender shall pre-
vail.

b. Price Part.

The quoted price inclusive of all components shall be considered during price bid evaluation.

The bidder must clearly specify all tax & duties levied etc., in the absence of which the same

shall be at bidder’s scope.

SPECIAL CONDITIONS:

1. The bidder must visit the site and acquaint themselves with the site conditions before participat-
ing in the work (certificate of site visit obtained from AGM(Civil), KLHEP to be attached with the
tender)

2. The bidders must quote their rates considering packaging, transportation and all other taxes and
charges.

3. The bidder will be provided accommodation on a paid basis at site for carrying out the aforemen-
tioned work.

4. The participating bidders must enclose latest performance certificate from the owner of the works
submitted by them against work experience criteria.

5. Methodology and details for carrying out the work are enclosed along with tender document for
the reference of the participating bidders.




CHAPTER-IV

SAFETY ENGINEERING & SAFETY CODE

1. SAFETY ENGINEERING:

Accident prevention shall be an essential part of the programme of the contractor for all operations
involved in performance of the contract under this invitation in order to reduce cost of construction
measured in terms of:

Near Miss Accidents

Accidents

Temporary injury

Permanent injury

Fatal accident

b) Loss of materials resulting from accidents

¢)  Loss of damage to equipment.

d)  The cost of work man’s compensation insurance.

e) Loss of time due to accident, ultimately leading to downtime reduction.

Suitable safety programme should be developed to cope with the particular hazard for each operation.
(Operation & maintenance).

GENERAL SAFETY PROGRAMME:

The following program when vigorously promoted by the works- management may be effective in
reducing the accident rate

a) Secure full support from top management of concerned divisions or sections

b) Publicize safety programme

¢) Develop a safety programme for each job.

d) Maintain adequate first aid facilities

e) Make safety practices effective.

f) All safety ropes, PPE (Personal Protective Equipment), harness, boots, gloves/insulated gloves for
electrical works, helmets and First AID Box required for the work have to be supplied by the
contractor at his own expense.

SAFETY CODE:

An effective measure of reducing the accident rate during various operations and maintenance works
may consist in implementation of respective provisions of the following safety codes accompanied by
vigorous promotion and publicity of safety programme.

a) IS: 818 (C.P. for safety health requirements in electric & gas welding & cutting operations).

b) IS: 3696(S.C for scaffolding & ladders)
¢) IS: 7205 (S.C for erection of structural steel work)

SAFETY EQUIPMENT'S:

All necessary personnel safety equipment as considered adequate by the Engineer-in- Charge should
be kept available for use of the persons employed on the site and maintain in a condition suitable for
immediate use. The contractor should take adequate steps to ensure proper use of equipment by
those concerned



Those engaged in welding works shall be provided with welder’s protective eye-shield. Suitable
protective foot ware, protective head gears, suitable face masks etc. are to be provided to workers
engaged for operation and maintenance works. The contractor shall not employ men below the age of
18 for any work.

INSPECTION

To ensure effective enforcement of the rules and regulations relating to safety precautions, the
arrangements made by the contractor shall be open to inspect by the Engineer-in-Charge or his
representative.

COMPENSATION

No extra charges or additional compensation will be admissible to the contractor by the department
for any work done to comply with the provisions of safety Engineering and Safety Code.



CHAPTER-V

CONTRACTOR’S CAMP

CAMP SITES

The contractor shall provide, maintain and operate under competent direction such camp facilities
convenient to the site works under this contract as are necessary for housing, feeding and
accommodation of his employees. The location, construction, operation and maintenance of such
camps shall be subject to the approval of the Assistant General Manager/ Engineer in charge of the
site.

USE OF LAND FOR CONSTRUCTION PURPOSES

Such land as may be available at work- site will be allowed to be used by the contractor for
construction of his camps free of charge. However, development of clearances of the land will have to
be done by the contractor at his own cost. The contractor will be responsible to clear and clean the
site after completion of his works and handover the land to the Engineer-in-Charge. The contractor
will be liable to pay compensation for any damages done to the land or neighboring area.

SANITATION IN CAMP SITE:

The temporary sanitation in the campsite should be properly maintained and hygienic so that
pollution can be controlled and just before completion of the work site must be cleared properly.

ELECTRICITY SUPPLY:

Electricity supply will be on chargeable basis.



CHAPTER-VI

DECLARATION

I/ We hereby declare that I/we shall treat the tender documents and other records connected with the
works as secret/confidential and shall not communicate information derived there from to any person
other than person to whom I//We/am/are authorized to communicate the same or use the information to
any manner prejudicial to the safety of the state.

Signature of the tenderer

Full Name

(In Block letters)

AdAress covvviviiiiiii

* this page must be filled by the bidder



CHAPTER-VII

DECLARATION OF LITIGATION

Information on litigation history in which bidder is involved
('To be filled by the bidder)

Employer Cause of Amount Remarks showing present
(APDCL/APGCL/AEGCL Dispute involved status
and with any other state
or central
PSU/department)




To,

CHAPTER-VIII

Schedule of work:

The Chief General Manager (H&C),
APGCL, Bijulee Bhawan,
Paltanbazar, Guwahati-1

ANNEXURE-A

Sub: Submission of tender for the work:- Preventive measures for slope protection at left bank above
the dam deck of Hatidubi Dam, KLHEP.

Ref:

Your E-Tender Notice No. APGCL/CGM (H&C)/2023-24/KLHEP Disaster Management/16(32)

Dear Sir,

In response to your above notice I/We .....cooiviiiiiiiiiiiiiiiiiiiiiiicrcee e,

am /are

submitting herewith, my / our rates for the work as mentioned below. Necessary documents, as asked

for, are enclosed herewith, for your kind perusal.

Sl
No:

Particular / Item

Unit

Quantity

Rate (Rs.)
(inclusive of
all taxes)

Total Amount
(Rs.) (inclusive
of all taxes)

Slope height = 40 m, Stretch length=15 m

Providing and fixing self-drilling anchors of
32 mm diameter on cut slope with yield load
of 230 kN with attached sacrificial drill bit, nut,
washer plate, coupler for connecting bars with
suitable corrosion protection coating for bar and
accessories and full length grouting (90mm drill
hole dia) including all ancillary works for soil
nailing/surface anchoring including all ancillary
material, machinery, Labour etc.

RM

1320

Providing and fixing of Double Spiral Wire rope
Anchor (5m long and 14mm dia with a spacing of
50 m) (with breaking load of 305kN) and
full length grouting with admixture includ-
ing all ancillary items for top/bottom/cortical
anchoring.

RM

Supply and application of High Perfor-
mance-Flexible Growth Medium (HP-FGM)
which 1s100% biodegradable, composed of
100% recycled, thermally refined (within a
pressurized vessel) virgin wood fibers, crimped
interlocking biodegradable fibers, mineral acti-
vators, and wetting agents (including high-
viscosity colloidal polysaccharides, crosslinked
biopolymers and water absorbents) along with
STANDARD prescriptive agronomic formula-
tions such as fertilizer, extended-term dyes,
soil pH modifiers, bio stimulant materials and
seeds which is hydraulically-applied for Erosion

Sq.m

600




control and faster growth of Vegetation.

Supply and application of Biotic Soil Media
(BSM) - a combination of recycled Thermally Re-
fined bark and wood fibers with a proprietary
blend of biopolymers, biochar, seaweed extract,
humic acid, endomycorrhizae and other beneficial
constituents. All components of the Biotic Soil
Media blend shall be of naturally derived and
renewable, and engineered to optimize moisture
retention, growth and establishment of vegeta-
tion. BSM is applied hydraulically over soil
substrate to add organic matter so as to en-
rich soil nutrients prior to application of
HPFGM or other hydraulic erosion control mulch
layers. as per BSM specifications along with
standard prescriptive agronomic formulations
such as fertilizer, extended-term dyes, soil pH
modifiers, bio stimulant materials, seeds etc

sqm 600

Supply and installation of CE Certified steel
wire grid / mesh Geo-composite made of me-
chanically woven double twisted hexagonal
shaped steel wire mesh (as per EN 10223-3)
made up of 2.7mm dia extruded with polypropyl-
ene polymer of minimum mass per unit area 400
gm / sq.m. Steel wire mesh type 8 x 10 having Zn
Al 5% coating as per EN 10244-2 longitudinally
weaved with steel cable of 8 mm diameter at a
spacing of 0.3 m having Longitudinal Tensile
Strength: 150 kN/m (minimum) ; Puncture Re-
sistance: 140kN minimum acting together with
polypropylene polymer as three dimensional ero-
sion control mat, including fixing of U pins of
8mm diameter of typical depth 500mm at 1m c/c
spacing, lacing required to connect the nets
and all accessories, including safety, all other
ancillary works, material, machinery, labour, etc.
complete with all leads and lifts.

Sq.m 580

Providing subsurface drain hole (horizontal / in-
clined) in the slope with perforated PVC pipe
(lined with Non Woven Geotextile) of 50 mm in-
ternal diameter by drilling and inserting the per-
forated PVC pipe complete.

RM 38

Manual scaling of loose rock including stacking of
boulder at bottom of slope and disposal at dump-
ing place within 1 km from the site as di-
rected, including all material, labour, machin-
ery, etc.

Sq.m | 38

Removal of vegetation, bushes, shrubs in low-
er and wupper section including stacking of
useful material,disposing of material from hill
slope with all leads and lifts.

Sq.m 130

Total (Rs.)




BIDDER’S CREDENTIALS

Particulars Validity period Supporting documents

1. Financial status (Average Annual
Turnover for the F.Y. 2021-22, 2020-
21,& 2019-20)

2. PAN
3. Active GST Registration certificate
4. Registration certificate of firm(if any)

5. Labour License

6. E.PF

7.  List of similar works previously
executed

8. ITR return for preceding three FY

9. Audited financial statements and
positive net worth

10. Certificate for site visit

11. Others

Note: Bidder should furnish supporting documents. Otherwise information given in the tender
shall not be considered for evaluation. Bidders are advised to thoroughly read the entire
tender document and submit the requisite documents accordingly and not just the
documents sought in this page.

Enclose:
Yours faithfully,
1. Demand Draft No.
2. Date of issue Signature of contractor
3. Name of Bank Full Name
Address



Chapter IX

PHOTOGRAPHS OF THE AREA







Chapter X

Methodology
for

Preventive measures for slope protection at left bank above the
dam deck of Hatidubi Dam, KLHEP.
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1 INTRODUCTION

Assam Power Generation Corporation Ltd. was constituted after unbundling of Assam State
Electricity Board (ASEB) in Dec 2004 through State Power Sector Reform Programme under the
provision of Electricity Act2003. The company is mainly responsible for maximum energy generation
to meet up the energy demand in the state. KARBI LANGPI HYDRO ELECTRIC PROJECT, a
100MW power generation plant situated at LENGERY, DIST: WEST KARBI ANGLONG,ASSAM is
being operated by APGCL.

2 SITE DESCRIPTION

It has been observed that the top strata is mostly comprised of overburden soil and scattered big sized
boulders. The height of the slope is varying from 70-80m (approx.). The slope angle for critical section
is varying from approx. 45-60 deg. Google Earth image and site photo of location are shown below
as Fig. 1.

Legend
Y 25813717856079376, 92 40761052161699
@ Karki Langpi Hydro Electric Project

KarbiLangpi Hydro EIECT.I'I':A'D]EC
100 m

(a)



(b)

Fig. 1 a. Google Earth image of the site, and b. Site photograph showing slope condition



3 SELECTION CRITERIA

As per current understanding of the critical section, problems such as slope instability, erosion,
improper drainage, sliding etc are observed. The major mitigation measures shall include drainage
measures, slope stabilisation measures, erosion control measures for the slope. The purpose of this
proposal is to strengthen the existing slope stabilization and drainage measures at the site with non-
conventional systems to prevent further slides. At present, the following structures are being built to

minimize the landslide.

a. RRM Toe wall
b. Toe Drain at each bench

c. Master drain for proper drainage

3.1. Drainage Measures
Suitable surface and sub-surface drianage network shall be required to address the issue of improper

drainage.

The sub-surface drainage measures shall include sub-horizontal drainage pipes throughout the slope
at suitable locations identified at site. These can be of perforated pipes (approx. 50mm internal
diameter) wrapped with non woven geotextile. Non woven geotextile is for acting as filter media to

prevent clogging of perforations on the drainage pipes by passage of fines.

The surface drainage measures in the form of open drains are already there on berms and toe of cut-

slopes.

3.2. Slope Stabilisation Measures and Erosion Control Measures
Slope stabilisation measures are required to be provided on the slope.The different options available

for mitigating slope stabilisation measures associated with a landslide/sinking zone are earth works
(excavations near scarp/crown of landslide and filling near the toe of the landslide), Buttress fills,
retaining walls (Gravity Walls, Reinforced soil walls/slope, and Soil Nailing/ Ground Anchors),
Reinforcing Piles etc. Retaining walls options are Plain Cement Concrete (PCC) wall, Reinforced

Cement Concrete (RCC) wall, Random Rubble Masonry (RRM) wall, Reinforced soil structure etc.

Buttress fill (as counterweight or counter berm) may be considered as one of the options which will

need large quantum of fill material.



Rigid retaining walls such of PCC wall, RCC wall and RRM wall are not considered here as
deformations are inevitable in such locations where the site is in high seismic zone and vulnerable to
slips inherently because of poor overburden soil. Flexible systems such as Reinforced soil structure
etc. is not viable above the top road for retention of full height of the slope, because of space

constraints involved in the excavation.

Since there are space constraints on hill side, anchoring (soil nailing) are proposed. The soil nails are

passive nails which are not prestressed.

Considering the terrain and location of project, it has been proposed to provide facia for anchoring
with mesh facia for the exposed slope surface. This shall also allow for free drainage of the insitu
strata. Where slope surface is comprising of soil/ soil mixed boulder stratum/weathered rock stratum,
which are susciptable to weathering/erosion, high strength reinforced geomat can be considered as
erosion control mat. The erosion control mat shall be adopted along with suitable bio-engineering
measures to facilitate establishemnt of vegetation. Hydraulically applied erosion control measures are
recommended here as the suitable solution of bioengineering considering the application area, ease
of application, etc.

Anchoring system with flexible facia (for exposed slope surface) and raster of nails/anchors is the

most applicable solution here along with local trimming/ scaling off.

Loose scaling the complete slope surface is not feasible from environmental, construction and
applicability point of views. However, it is recommendable to do loose scaling/trimming in isolated
patches of unstable blocks or steep profile, which can be scaled off/ trimmed off because of high cost

of probable intervention, otherwise.

Additional strengthening measures are required for existing rigid breast walls which are

damaged/moved.
4. PROPOSED MITIGATION MEASURES

Following measures in Table 1 are proposed based on current understanding of site condition
which may be selected and adopted as per site requirement and depending on techno-

economic feasibility by a judicious assessment of risk probability and maintenance costs:



Table 1: Proposed solutions

Mitigation
Solution proposed
Measure

Slope stabilisation e Soil nailing with High Strength Steel Reinforced Synthetic Geomat

and erosion control + Hydraulically applied erosion control measures

measures for cut

o e Surface anchor (SDA), 32mm dia., 4-6m long, 2m c/c spacing in
slope on hill side

both direction for slope stability on hill side

Drai e Sub-surface drains: 50mm internal dia. perforated sub-horizontal
rainage
9 drainage pipes wrapped with non-woven geotextile.

e Periodic maintenance of proposed mitigation system and drains shall be done, which is required

for efficient working for the system and to check for clogging of drains.

e The drain arrangement has to be provided at suitable gradient and should be connected to the
main drains as per site conditions to ensure perfect drainage. Proper drainage arrangements
should be made to ensure sufficient water collection points at regular intervals. This is to ensure
reduction in seepage by diverting surface run-off to the main drains. Location of drains shall be

finalised based on the site topography and feasibility.

5. SOLUTION COMPONENTS

5.1. Anchoring with mesh flexible system

Soil Nail Wall with flexible facia/facing is used as a slope stabilisation measure when

there is a space limitation. It comprises of two parts:
1) Nail/ Anchors- Passive elements (i.e., non-pre-tensioned members) (closely
spaced steel bars encased in grout) which address the global slope stability

and are connected to the facing system.



2) Flexible structural facing — High strength reinforced Synthetic Geo mat

whichacts as a facia for the nailing and provides the surficial stability.
The functions of nailing are as follows:

« Enhance the deep-seated stability of the slope

« Provide long-term reinforcement of the soil

+ Be connected to the facia

The functions of facia are as follows:

» Protects the exposed surface from erosion

Connects the unstable surficial layers with the stabilised steep slope

+ Acts as a drainage system.
Along with High Strength Steel Reinforced Synthetic Geomat; HECPs (Hydraulically Applied
Erosion Control Products) can also be applied to ensure vegetation growth.
Hydroseeding is a process where seed and any combination of fertilizer, lime,

biostimulant, moisture retention polymer, tackifier and other additives are combined with
water and a hydraulic mulch to form a slurry.

Fig. 2 Soil Nail Wall with Flexible Structural Facia

5.1.1. Self-drilling anchor (SDA)
The Self Drilling Anchors are commonly use system for rock mass stabilization, especially in cut slope

stabilization applications like in tunnelling, mining and road infrastructure industries. Soil nailing is typically



used to stabilise existing slope or excavation. These anchors are typically drilled or installed at 10 to 20

degree with horizontal and primarily subjected to tensile stresses.

In case of difficult installation conditions (insitu strata comprising of soil / soil +rock boulders /collapsible
strata), self-drilling anchors are used. It consists of hollow anchor bars, sacrificial drill bits, couplers,
anchor plate and bolt. They can also be used for cortical strengthening in inaccessible terrain where

drilling operations are difficult, and use of regular bars would be time consuming and difficult.

The self-drilling anchor system is comprised of a hollow threaded bar with an attached drill bit that
performs drilling, anchoring and grouting in a single operation. The hollow bar allows air and water to
freely pass through the bar during drilling to remove debris and then allow grout to be injected immediately

after drilling is completed. Alternatively, grout can be injected during drilling operation itself.

Grout is pumped through the hollow bar, which exits through the nail bottom at drill bit and fills up the
entire drill hole length. Couplers can be used to join hollow bars and extend the bolt length while nuts and

plates are secure the anchor at slope face.

anchor nut

anchor plate

Fig. 3 Typical figure of Self drilling anchors connected with coupler

Continuous Threaded Anchor (CTA) can be applied, in case of stronger in-situ strata.

5.1.2. High Strength Reinforced Synthetic Geomat Extruded with Longitudinal Wire Ropes

High strength reinforced synthetic geomat is the next generation of high performing geomat made from
the extrusion of Polypropylene Geomat on the Steelgrid System. The reinforcing hexagonal steel wire
mesh has mechanical characteristics higher than the ones suggested from EN 10223-3. The wire is with
a Zn-Al5% coating in accordance with EN 10244-2, Class A.
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Fig. 4 High strength reinforced synthetic geomat

Main features:

e Provides immediate erosion protection from rainfall runoff, encourages re-vegetation of the soil slope
and provides root reinforcement.

e Provides immediate protection of exposed areas from direct effect of winds and rainfall.

e Reduces the velocity and volume of runoff flow by increasing water percolation into the soil.

e Recommended in Section 700 of MORTH (Refer Tables 700-13 & 700-14).

e Speedy and Efficient Installation.

e More life time.
The hexagonal wire mesh (extruded with longitudinal wire ropes) forming the reinforced 3-
Dimensional geosynthetic mat has a long service life and high-resistance which meets the strict

requirements for rockfall protection works and slope stabilisation works.

Advantages of Erosion control mat

¢ Provides immediate erosion protection from rainfall runoff, encourages re-vegetation of the soil slope

and provides root reinforcement.

¢ Provides immediate protection of exposed areas from direct effect of winds and rainfall.

¢ Reduces the velocity and volume of runoff flow by increasing water percolation into the soil.

e Speedy and Efficient Installation.

e Durable
Reference Code: MORTH Specifications — Rev 5: Section 700 (Refer Tables 700-13 & 700-14) and
IRC HRB Special Report — 23, clause 5.4.
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5.2. Hydraulically Applied Erosion Control Measures (Hydroseeding)

Hydraulically Applied Erosion Control Measures contains of hydraulically applied erosion control product

(HECP) and alternative topsoil:

5.2.1. High Performance Flexible Growth Medium

High Performance-Flexible Growth Medium (HP-FGM) is a hydraulically-applied, 100% biodegradable
growth medium that is composed of 100% recycled thermally refined (within a pressure vessel) wood
fibers, crimped interlocking man-made biodegradable fibers, mineral activators, naturally derived cross-
linked biopolymers and water absorbents. The HP-FGM is phytosanitized, free from plastic netting,
requires no curing period and upon application forms an intimate bond with the soil surface to create a
continuous, porous, absorbent and flexible erosion resistant blanket that allows for rapid germination and
accelerated plant growth. It has proven to surpass all hydraulically applied mulch products and turf

establishment blankets.

The main features are:
* Immediately effective upon application—bonds directly to soil
»  Superior erosion control—99% effective at multiple large-scale testing laboratories
» Excellent functional longevity that lasts through grow-in upto 2 years
* Ideal for dormant seeding and long-term protection in arid climates
» Less soil preparation, faster lay down and lower installed cost than rolled blankets
» Faster vegetative establishment and greater biomass production than any rolled blanket or
hydraulically applied mulch available
* Minimizes soil loss and turbidity of effluent runoff
* Proven to be completely environmentally friendly

* Reduces the “C” factor to 0.15 when calculating soil loss using RUSLE equation.
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Fig. 5 Application of High Performance-Flexible Growth Medium

5.2.2. Biotic Soil Media
Biotic Soil Media (BSM) has been designed as a topsoil alternative that accelerates the development of

depleted soils/substrates with low organic matter, low nutrient levels and limited biological activity. BSM
is not a direct replacement for expensive topsoil but provides an abundant source of organic matter and
soil building components to quickly modify soil chemistry, initiate growth establishment and build-up of

the uppermost “O” and “A” soil horizons.

All components of the BSM blend are naturally derived and renewable, and engineered to optimize
moisture retention, growth and establishment of vegetation. BSM can be used on challenging sites with

difficult access and on steep slopes where topsoil placement is impractical.
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Fig. 6 Application of Biotic Soil media

5.3. Drainage Measures
The sub-surface drains shall realize with PVC tubes/pipes with micro-holes, inserted in sub horizontal

holes drilled into the slope. The usual diameter of the tubes shall be of 50mm dia and shall be inserted in
the slope inclined upwards from 5° to 15°. The PVC pipes shall have a filtering geotextile on the outer

surface to avoid the obstruction by the fine soil particles.

The outcoming flow shall be diverted to a surface drainage system suitably.

6. RELEVANT STANDARDS AND CODES

6.1 Design

1. IRC: SP: 42 — 2014, Guidelines of Road Drainage.

2. FHWA-NHI-14-007 — Soil Nail Walls Reference Manual (FHWA GEC 007), 2015.
6.2 Products/System

Table 2: Codal References for different products

Sl. No: Product Codal References

MORTH Specifications — Rev 5 — Section 700.
IRC- HRB- Special Report-23 -State of the Art: Design and Construction
of Rockfall Mitigation systems, Chapter-5.

High Strength Steel
1 Reinforced Synthetic
Geomat, Hydroseeding
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7. SUMMARY AND CONCLUSIONS

The scope of this report is limited to the hill side mitigation measures comprising of soil nailing with
erosion control mat, bioengineering measures and Gabion toe wall. This report comprises of brief site
observations, selection, of slope stabilisation measures. Sub-surface drainage measures in the form
of perforated drain-pipes wrapped with non-woven geotextile are proposed. The proposed products

are conforming to Indian and International codes relevant to rockfall mitigation.

A complete prevention or avoidance of rockfall/landslide incidences is not viable.
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