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| nvitation for Online Bids

Government of Nepal (GoN)
Budhiganga M unicipality, Bajura
Invitation for Online Bids for the Sera-Basali-Hatelekh Road Maintenance Ch0+500-1+500
Contract Identification No: BM/BAJURA/NCB/W/05/078-79
Date of publication: 03-02-2022 00:00

Budhiganga Municipality, Bajurainvites sealed bids or el ectronic bids from Nepalese eligible bidders for the
construction of Sera-Basali-Hatelekh Road Maintenance Ch0+500-1+500 under National Competitive Bidding

procedures. . _ _
The estimated amount for the worksisRs. (in NRs) 2187068.44 (Exclusive of VAT and Contingencies)

Eligible Bidders may obtain further information and inspect the bidding document at the office of
Budhiganga Municipality, Bajura, Bajura, Bajura, Sudoor Pachism Province, Nepal or may visit PPMO website
www.bol patra.gov.np/egp.

A complete set of Bidding Documents may be purchased from the office Budhiganga Municipality, Bajura, Bajura,
Bajura, Sudoor Pachism Province, Nepal and the office Budhiganga Municipality, Bajura, Bajura, Bajura, Sudoor
Pachism Province, Nepal by eligible Bidders on the submission of awritten application, along with the copy of
company/firm registration certificate, and upon payment of a non-refundable fee of NRs.3000.0 till null during
office hours.

ORBidder who chooses to submit their bid electronically may purchase the hard copy of the bidding documents as
mentioned above or may download the bidding documents for e-submission from PPMO’s Web Site www.
bolpatra.gov.np./egp,. Bidders, submitting their bid electronically, should deposit the cost(as specified above)
of bidding document in the Project’'s Rajaswa (revenue) account as specified below and the scanned copy
(pdf format) of the Bank deposit voucher shall be uploaded by the bidder at the time of electronic
submission of the bids. Information to deposit the cost of bidding document in Bank:

Name of the Bank: Siddhartha Bank Ltd.

Name of Office: Budhiganga Municipality, Bgjura
Office Code no:

Office Account no: 03115263439

Rajaswa (revenue) Shirshak no.:
Pre-bid meeting shall not be held.

Sealed or electronic bids must be submitted to the office Budhiganga Municipality, Bajura, Bajura, Bajura, Sudoor
Pachism Province, Nepalby hand/courier or through PPM O website www.bol patra.gov.np/egp on or before 06-03-
2022 12:00. Bids received after this deadline will be rejected.

The bids will be opened in the presence of Bidders representatives who choose to attend at 06-03-2022 13:00 at the
office of Budhiganga Municipality,

Bajura

Sudur Pachism Province

Nepal. Bids must be valid for a period of 90 days after bid opening and must be accompanied by a bid security or
scanned copy of the bid security in .pdf format in case of e-bid, amounting to a minimum of NRs. 62500.0, which
shall be valid for 30 days beyond the validity period of the bid.

If the last date of purchasing and /or submission falls on a government holiday, then the next working day shall be
considered as the last date. In such case the validity period of the bid security shall remain the same as specified for
the original last date of bid submission.
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SeEcTioN- I: Instructions to Bidders

A. General

1. Scope of Bid

1.1 In connection with the Invitation for Bids indicated in the Bid Data Sheet
(BDS), the Employer, as indicated in the BDS, issues this Bidding Document for
the procurement of Works as specified in Section V (Works Requirements). The
name, identification, and number of Contracts of the National Competitive
Bidding (NCB) are provided in the BDS.

1.2 Throughout this Bidding Document:
(a)  the term “in writing” means communicated in written form and
delivered against receipt;
(b) except where the context requires otherwise, words
indicating the singular also include the plural and words indicating the
plural also include the singular; and

(c) “day” means calendar day.

2. Source of Funds

2.1 GoN Funded: In accordance with its annual program and budget, approved by
the GoN, the implementing agency indicated in the BDS plans to apply a
portion of the allocated budget to eligible payments under the contract(s) for
which this Bidding Document is issued.

Or

Public Entities' own Resource Funded: In accordance with its annual program
and budget, approved by the public entity, the implementing agency indicated
in the BDS plans to apply a portion of the allocated budget to eligible
payments under the contract(s) for which this Bidding Document is issued.

Or

DP Funded: The GoN has applied for or received financing (hereinafter
called “funds”) from the Development Partner (hereinafter called “the DP”)
indicated in the BDS toward the cost of the project named in the BDS. The
GoN intends to apply a portion of the funds to eligible payments under the
contract(s) for which this Bidding Document is issued.

2.2 DP Funded: Payment by the DP will be made only at the request of the GoN and
upon approval by the DP in accordance with the terms and conditions of the
financing agreement between the GoN and the DP (hereinafter called the
“Loan/Grant Agreement”), and will be subject in all respects to the terms and
conditions of that Loan/Grant Agreement. No party other than the GoN shall
derive any rights from the Loan Agreement or have any claim to the funds.

3. Fraud and
Corruption

3.1 Procuring Entities as well as bidders, suppliers and contractors and their
sub-contractors under GoN/DP-financed contracts, shall adhere to the highest
standard of ethics during the procurement and execution of such contracts. In
pursuance of this;

(a) the Employer adopts, for the purposes of this provision, the terms as
defined below:

(i) “corrupt practice” means the offering, giving,
receiving, or soliciting, directly or indirectly, anything of value to
influence improperly the actions of another party;

(i) “fraudulent practice” means any act or omission, including




a misrepresentation, that knowingly or recklessly misleads,
or attempts to mislead, a party to obtain a financial or other benefit
or to avoid an obligation;

(iii) “coercive practice” means impairing or harming, or threatening to
impair or harm, directly or indirectly, any party or the property of
the party to influence improperly the actions of a party;

(iv) “collusive practice” means an arrangement between two or more
parties designed to achieve an improper purpose, including influencing
improperly the actions of another party.

V) “obstructive practice” means (a) deliberately destroying,
falsifying, altering, or concealing of evidence material to an
investigation; (b) making false statements to investigators in
order to materially impede an investigation; (c) failing to
comply with requests to provide information, documents, or
records in connection with an investigation; (d) threatening,
harassing, or intimidating any party to prevent it from
disclosing its knowledge of matters relevant to the
investigation or from pursuing the investigation; or (e)
materially impeding GoN/DP’s contractual rights of audit or
access to information; and

vi) “integrity violation” is any act which violates Anticorruption
Policy, including (i) to (v) above and the following: abuse,
conflict of interest, violations of GoN/DP sanctions, retaliation
against whistleblowers or witnesses, and other violations of
Anticorruption Policy, including failure to adhere to the highest
ethical standard.

(b) the Employer will reject a proposal for award if it determines that
the Bidder recommended for award has, directly or through an agent,
engaged in corrupt, fraudulent, collusive, coercive, or obstructive practices or
other integrity violations in competing for the contract;

(c) DP will cancel the portion of the financing allocated to a contract if it
determines at any time that representative(s) of the GoN or of a beneficiary
of DP-financing engaged in corrupt, fraudulent, collusive, or coercive
practices or other integrity violations during the procurement or the execution
of that contract, without the GoN having taken timely and appropriate action
satisfactory to DP to remedy the situation.

(d) DP will impose remedial actions on a firm or an individual, at any time, in
accordance with DP's Anticorruption Policy and related Guidelines (as
amended from time to time), including declaring ineligible, either
indefinitely or for a stated period of time, to participate in DP-financed,
-administered, or -supported activities or to benefit from an DP-financed,
-administered, or -supported contract, financially or otherwise, if it at any
time determines that the firm or individual has, directly or through an agent,
engaged in corrupt, fraudulent, collusive, coercive, or obstructive practices or
other integrity violations; and

(e) The Contractor shall permit the GoN/DP to inspect the Contractor’s accounts




and records relating to the performance of the Contractor and to have them
audited by auditors appointed by the GoN/DP, if so required by the GoN/DP.

3.2 The Bidder shall not carry out or cause to carry out the
following acts with an intentionto influence the implementationof the
procurement process or the procurement agreement :

(a)give or propose improper inducement directly or indirectly,

(b) distortion or misrepresentation of facts,

(c) engaging in corrupt or fraudulent practice or involving in such act,

(d) interference in participation of other competing bidders,

(e) coercion or threatening directly or indirectly to cause harm to
the person or the property of any person to be involved in the
procurement proceedings,

(f) collusive practice among bidders before or after submission of bids for
distribution of works among bidders or fixing artificial/uncompetitive
bid price with an intention to deprive the Employer the benefit
of open competitive bid price,

(g) contacting the Employer with an intention to influence the Employer with
regards to the bids or interference of any kind in examination and
evaluation of the bids during the period from the time of opening of the
bids until the notification of award of contract.

3.3 PPMO, on the recommendation of the Procuring Entity may blacklist a
Bidder for a period of one (1) to three (3) years for its conduct including on the
following grounds and seriousness of the act committed by the bidder:

(a) if convicted by a court of law in a criminal offence which disqualifies the
Bidder from participating in the contract,

(b) if it is established that the contract agreement signed by the Bidder was
based on false or misrepresentation of Bidder’s qualification information,
(c)if it at any time determines that the firm has, directly or through an agent,
engaged in corrupt, fraudulent, collusive, coercive, or obstructive
practices in competing for, or in executing, a GoN/DP-financed

contract.

(d) if the successful bidder fails to sign the contract.

3.4 A bidder declared blacklisted and ineligible by the GoN, Public Procurement
Monitoring Office (PPMO) and/or the DP in case of DP funded project, shall be
ineligible to bid for a contract during the period of time determined by the GoN,
PPMO and/or the DP.

3.5 In case of a natural person or firm/institution/company which is already declared
blacklisted and ineligible by the GoN, any other new or existing
firm/institution/company owned partially or fully by such Natural person or Owner
or Board of director of blacklisted ~firm/institution/company; shall not be eligible
bidder.

3.6 Furthermore, Bidders shall be aware of the provisions of GCC (GCC 28.3 and
72.3()).

4. Eligible Bidders

4.1 A Bidder may be a natural person, private entity, or government - owned
entity—subject to ITB 4.5—or any combination of them in the form of a Joint




Venture (JV) under an existing agreement, or with the intent to constitute a

legally-enforceable joint venture. In the case of a JV:

(a) all partners shall be jointly and severally liable for the execution of the
Contract in accordance with the Contract terms. Maximum number of JV
shall be as specified in the BDS. The eligibility criteria requirement of the
parties to the JV shall be as specified in Section III Evaluation and
Eligibility Criteria, and

(b) the JV shall nominate a Representative who shall have the authority to
conduct all business for and on behalf of any and all the parties of the JV
during the bidding process and, in the event the JV is awarded the
Contract, during Contract execution.

4.2 A Bidder, and all parties constituting the Bidder, shall have the nationality of any
country or eligible countries mentioned in the BDS. A Bidder shall be deemed to
have the nationality of a country if the Bidder is a citizen or is constituted, or
incorporated, and operates in conformity with the provisions of the laws of that
country. This criterion shall also apply to the determination of the nationality of
proposed sub Contractors or suppliers for any part of the Contract including related
services.

4.3 A Bidder shall not have a conflict of interest. A Bidder found to have a conflict of
interest shall be disqualified.  if any of, including but not limited to, the
following apply:

(a) they have controlling partners in common; or

(b) they receive or have received any direct or indirect subsidy from any of them;
or

(c) they have the same legal representative for purposes of this bid; or

(d) they have a relationship with each other, directly or through common third
parties, that puts them in a position to have access to information about or
improperly influence on the Bid of another Bidder, or influence the
decisions of the Employer regarding this bidding process; or

(e) a Bidder participates in more than one bid in this bidding process either
individually or as a partner in a joint venture. This will result in the
disqualification of all Bids in which it is involved. However, subject to any
finding of a conflict of interest in terms of ITB 4.3 (a)-(d) above, this does not
limit the participation of the same subcontractor in more than one bid; or

(f) a Bidder or any of its affiliated entity, participated as a consultant in the
preparation of the design or technical specifications of the works that are
the subject of the Bid; or

(g) a Bidder was affiliated with a firm or entity that has been hired (or is proposed
to be hired) by the Employer as Engineer for the Contract.

4.4 A firm that is under a declaration of ineligibility by the GoN/DP in accordance with
ITB 3, at the date of the deadline for bid submission or thereafter, shall be
disqualified. =~ A firm shall not be eligible to participate in any procurement
activities under an DP-financed, -administered, or -supported project while under
temporary suspension or debarment by DP pursuant to the DP's Anticorruption
Policy (see ITB 3), whether such debarment was directly imposed by the DP, or
enforced by other DPs pursuant to the Agreement for Mutual Enforcement of




Debarment Decisions. A bid from a temporary suspended or debarred firm will be
rejected.

4.5 Enterprises owned by Government shall be eligible only if they can establish that
they are legally and financially autonomous and operate under commercial law,
and that they are not a dependent agency of the GoN.

4.6 Bidders shall provide such evidence of their continued eligibility satisfactory to the
Employer, as the Employer shall reasonably request.

4.7 Firms shall be excluded in any of the cases, if

(a) by an act of compliance with a decision of the United Nations Security
Council taken under Chapter VII of the Charter of the United Nations,
Nepalprohibits any import of goods or Contracting of works or services
from that country or any payments to persons or entities in that country.

(b) DP Funded: as a matter of law or official regulation,Nepal
prohibits commercial relations with that country, provided that the DP is
satisfied that such exclusion does not preclude effective competition for the
supply of goods or related services required;

(c) DP Funded: a firm has been determined to be ineligible by the DP in
relation to their guidelines or appropriate provisions on preventing
and combating fraud and corruption in projects financed by them.

(d) If the corruption case is being filed to Court against the Natural Person
or Board of Director of the firm/institution /company or any partner of
JV, such Natural Person or Board of Director of the firm/institution
/company or any partner of JV shall not be eligible to participate in
procurement process till the concerned Court has not issued the
decision of clearance against the Corruption Charges.

5. Eligible
Materials,
Equipment and
Services

5.1 The materials, equipment and services to be supplied under the Contract shall have
their origin in any source countries as defined in ITB 4.2 above and all
expenditures under the Contract will be limited to such materials, equipment, and
services. At the Employer’s request, Bidders may be required to provide evidence
of the origin of materials, equipment and services.

5.2 For purposes of ITB 5.1 above, “origin” means the place where the materials and
equipment are mined, grown, produced or manufactured, and from which the
services are provided. Materials and equipment are produced when,
through manufacturing, processing, or substantial or major assembling of
components, a commercially recognized product results that differs substantially in
its basic characteristics or in purpose or utility from its components.

B. Contents of Bidding Documents

6. Sections of
Bidding Document

6.1 The Bidding Document consist of Parts I, II, and III, which include all
the Sections indicated below, and should be read in conjunction with any
Addenda issued in accordance with ITB 8.

PARTI Bidding Procedures

Section I Instructions to Bidders (ITB)
Section II Bid Data Sheet (BDS)
Section III Evaluation and Eligibility Criteria (EEC)

Section IV Bidding Forms (BDF)




PART II Requirements
Section V Works Requirements (WRQ)
Section VI Bill of Quantities (BOQ)

PART III Conditions of Contract and Contract Forms
Section VII  General Conditions of Contract (GCC)
Section VIII  Special Conditions of Contract (SCC)
Section IX Contract Forms (COF)

6.2 The Invitation for Bids issued by the Employer is not part of the Bidding
Document.

6.3 The Employer is not responsible for the completeness of the Bidding Document
and their Addenda, if they were not obtained directly from the source stated by the
Employer in the Invitation for Bids.

6.4 The Bidder is expected to examine all instructions, forms, terms, and specifications
in the Bidding Document and to furnish with its bid all information and
documentation as is required by the Bidding Documents. Failure to furnish all
information or documentation required by the Bidding Document may result in the
rejection of the bid.

7. Clarification of
Bidding Document,
Site Visit, Pre-Bid
Meeting

7.1 A prospective Bidder requiring any clarification of the Bidding Document shall
contact the Employer in writing at the Employer’s address indicated in theBDS or
raise any question or curiosity during the pre-bid meeting if provided for in
accordance with ITB 7.4. The Employer will respond in writing to any
request for clarification, provided that such request is received within the
period as mentioned in ITB 7.5. The Employer shall forward copies of its
response to all Bidders who have acquired the Bidding Document in
accordance with ITB 6.3, including description of the inquiry but without
identifying its source. Should the Employer deem it necessary to amend the
Bidding Document as a result of a request for clarification, it shall do so
following the procedure under ITB 8 and ITB 17.2

7.2 The Bidder is advised to visit and examine the Site of Works and its surroundings
and obtain for itself, on its own risk and responsibility, all information that may be
necessary for preparing the bid and entering into a Contract for construction of the
Works. The costs of visiting the Site shall be at the Bidder’s own expense.

7.3 The Bidder and any of its personnel or agents will be granted permission by the
Employer to enter upon its premises and lands for the purpose of such visit, but
only upon the express condition that the Bidder, its personnel, and agents will
release and indemnify the Employer and its personnel and agents from and against
all liability in respect thereof, and will be responsible for death or personal injury,
loss of or damage to property, and any other loss, damage, costs, and expenses
incurred as a result of the inspection.

7.4 The Bidder’s designated representative is invited to attend a pre-bid meeting, if
provided for in the BDS. The purpose of the meeting will be to clarify issues and
to answer questions on any matter that may be raised at that stage. 7.5 The
Bidder is requested, as far as possible, to submit any questions in
writing, to reach the Employer as mentioned in BDS.

7.5 The Bidder is requested, to submit any questions in writing, to reach the Employer




as mentioned in BDS.

7.6 Minutes of the pre-bid meeting, including the text of the questions
raised, without identifying the source, and the responses given, together
with any responses prepared after the meeting, will be transmitted promptly to all
Bidders who have acquired the Bidding Document in accordance with ITB 6.3.
Any modification to the Bidding Document that may become necessary as a result
of the pre-bid meeting shall be made by the Employer exclusively through the
issue of an addendum pursuant to ITB 8 and not through the minutes of the pre-bid
meeting.

7.7 Nonattendance at the pre-bid meeting will not be a cause for disqualification of a
Bidder.

8. Amendment of
Bidding Document

8.1 At any time prior to the deadline for submission of bids, the Employer may amend
the Bidding Document by issuing agenda.

8.2 Any addendum issued shall be part of the Bidding Document and shall be
communicated in writing to all who have obtained the Bidding Document from
the Employer in accordance with ITB 6.3.

8.3 To give prospective Bidders reasonable time in which to take an addendum into
account in preparing their bids, the Employer may, at its discretion, extend the
deadline for the submission of bids, pursuant to ITB 19.2

C. Preparation of Bids

9. Cost of Bidding

9.1 The Bidder shall bear all costs associated with the preparation and submission of its
Bid, and the Employer shall in no case be responsible or liable for those costs,
regardless of the conduct or outcome of the bidding process.

10. Language of
Bid

10.1 The Bid, as well as all correspondence and documents relating to the bid
exchanged by the Bidder and the Employer, shall be written in the language
specified in the BDS. Supporting documents and printed literature that are part of
the Bid may be in another language provided they are accompanied by an accurate
translation of the relevant passages in the language specified in the BDS, in which
case, for purposes of interpretation of the Bid, such translation shall govern.

11. Documents
Comprising the Bid

11.1 The Bid shall comprise the following:
(a) Letter of Bid;

(b) completed Bill of Quantities (BoQ), in accordance with ITB 12 and ITB
13, or as stipulated in the BDS;

(c) Bid Security, in accordance with ITB 16;

(d) written confirmation authorizing the signatory of the Bid to commit the
Bidder, in accordance with ITB 17.2;

(e) documentary evidence ofestablishing the Bidder’s eligibility;

() Bids submitted by a Joint Venture shall include a copy of the Joint Venture
Agreement entered into by all partners. Alternatively, a Letter of Intent to
execute a Joint Venture Agreement in the event of a successful Bid shall
be signed by all partners and submitted with the Bid, together with a copy
of the proposed agreement. The Joint Venture agreement, or letter of
intent to enter into a Joint Venture including a draft agreement shall
indicate at least the parts of the Works to be executed by the respective
partners; and




(h) any other required documents, which is not against the provision of
Procurement Act/Regulation/Directives and Standard Bidding Document
issued by PPMO as specified in the BDS.

11.2 The Bidder is solely responsible for the authenticity of the submitted documents.

12. Letter of Bid
and Schedules

12.1 The Letter of Bid, Schedules, and all documents listed under ITB 11, shall be
prepared using the relevant forms in Section IV (Bidding Forms) and in Section VI
(Bill of Quantities).The forms must be completed without any alterations to the
text, and no substitutes shall be accepted. All blank spaces shall be filled in with
the information requested.

13. Bid Prices and
Discounts

13.1 The prices and discounts quoted by the Bidder in the Letterof Bid and in the
Schedules shall conform to the requirements specified below.

13.2 The Bidder shall submit a bid for the whole of the works
described in ITB 1.1 by filling in prices for all items of the Works, as identified
in Section VI (Bill of Quantities). In case of Unit Rate Contracts, the Bidder shall
fill in rates and prices for all items of the Works described in the Bill of Quantities.
Items against which no rate or price is entered by the Bidder will not be paid for by
the Employer when executed and shall be deemed covered by the rates for other
items and prices in the Bill of Quantities.

13.3 The price to be quoted in the Letter of Bid shall be the total price of the Bid,
excluding any discounts offered. Absence of the total price in the Letter of Bid or
the Bid Price in the Bill of Quantities shall result in rejection of the Bid.

13.4 The Bidder shall quote any discounts and the methodology for their application in
the Letter of Bid, in accordance with ITB 12.1.

13.5 If so indicated in ITB 1.1, bids are invited for individual Contracts or for any
combination of Contracts (packages). Bidders wishing to offer any price reduction
for the award of more than one Contract shall specify in their bid the price
reductions applicable to each package, or alternatively, to individual Contracts
within the package. Price reductions or discounts shall be submitted in accordance
with ITB 13.4, provided the bids for all Contracts are submitted and opened at the
same time.

13.6 Unless otherwise provided in the BDS and the Conditions of Contract, the prices
quoted by the Bidder shall be fixed. If the prices quoted by the Bidder are subject
to adjustment during the performance of the Contract in accordance with the
provisions of the Conditions of Contract, the Bidder shall furnish the indices and
weightings for the price adjustment formulae in the Table of Adjustment Data in
Section IV (Bidding Forms) and the Employer may require the Bidder to justify its
proposed indices and weightings.

13.7All duties, taxes, and other levies payable by the Contractor under
the Contract, or for any other cause, as of the date 30 days prior to the deadline for
submission of bids, shall be included in the rates and prices and the total bid price
submitted by the Bidder.

14. Currency of
Bid and Payment

14.1 The currency of the bid and payment shall be in Nepalese
Rupees.

15. Period of
Validity of Bids

15.1 Bids shall remain valid for the period specified in the BDS after the bid
submission deadline date prescribed by the Employer. A bid valid for a shorter




period shall be rejected by the Employer as nonresponsive.

152 In exceptional circumstances, prior to the expiration of the bid
validity period, the Employer may request Bidders to extend the
period of validity of their Bids. The request and the responses shall be made in
writing. If a bid security is requested in accordance with ITB 16, it shall also be
extended 30 days beyond the deadline of the extended validity period. A Bidder
may refuse the request without forfeiting its bid security. A Bidder granting the
request shall not be required or permitted to modify its Bid and to include any
additional conditions against the provisions specified in Bid Documents.

16. Bid Security

16.1 The Bidder shall furnish as part of its bid, in original form, a bid security as
specified in the BDS. In case of e-submission of bid, the Bidder shall upload
scanned copy of Bid security letter at the time of electronic submission of the bid.
The Bidder accepts that the scanned copy of the Bid security shall, for all
purposes, be equal to the original. The details of original Bid Security and the
scanned copy submitted with e-bid should be the same otherwise the bid shall be
non-responsive.

16.2 The bid security shall be, at the Bidder’s option, in any of the following forms:

(a) an unconditional bank guarantee from Commercial Bank or Financial
Institution eligible to issue Bank Guarantee as per prevailing Law or;

(b)  acash deposit voucher in the Employer's Account as specified in BDS.

In the case of a bank guarantee, the bid security shall be submitted either using the
Bid Security Form included in Section IV (Bidding Forms) or in another Form
acceptable to the employer. The form must include the complete name of the Bidder.
The bid security shall be valid for minimum thirty (30) days beyond the original
validity period of the bid, or beyond any period of extension if requested under ITB
15.2.

16.3 Any bid not accompanied by an enforceable and substantially compliant bid
security shall be rejected by the Employer as nonresponsive. In case of e-
Submission, if the scanned copy of an acceptable Bid Security letter is not
uploaded with the electronic Bid then Bid shall be rejected.

16.4 The bid security of unsuccessful Bidders shall be returned within three days, once
the successful bidder has furnished the required performance security and signed
the Contract Agreement pursuant to ITB 34.1and 35.1.

16.5 The bid security shall be forfeited if:

(a) a Bidder requests for withdrawal or modification of its bid, except as
provided in ITB 15.2:

(i) during the period of bid validity specified by the Bidder on the Bid, in case
of electronic submission;

(i1) from the period twenty-four hours prior to bid submission deadline up to
the period of bid validity specified by the Bidder on the Letter of Bid, in
case of hard copy submission.

(b) a Bidder changes the prices or substance of the bid while providing
information pursuant to clause ITB 24.1;

(¢) aBidder involves in fraud and corruption pursuant to clause 3.1;
(d) the successful Bidder fails to:




(i) furnish a performance security in accordance with ITB 34.1; or
(i) sign the Contract in accordance with ITB 35.1

(iii) accept the correction of arithmetical errors pursuant to clause 28.1;

16.6 The Bid Security of a JV shall be in the name of the JV that submits the bid. If the
JV has not been legally constituted at the time of bidding, the Bid Security shall be
in the names of all future partners as named in the letter of intent mentioned in ITB
4.1.

17. Format and
Signing of Bid

17.1 The Bidder shall prepare one original of the documents comprising the bid as
described in ITB 11 and clearly mark it ORIGINAL”. In addition, the Bidder
shall submit copies of the bid in the number specified in the BDS, and clearly
mark each of them “COPY.” In the event of any discrepancy between the
original and the copies, the original shall prevail. In case of e-submission
of bid, the Bidder shall submit his bid electronically in PDF or
web forms files as specified in ITB Clause 18.1(b),

17.2 The original and all copies of the bid shall be typed or written in indelible ink and
shall be signed by a person duly authorized to sign on behalf of the Bidder. This
authorization shall consist of a written confirmation as specified in the BDS and
shall be attached to the bid. The name and position held by each person signing the
authorization must be typed or printed below the signature. All pages of the bid,
except for un amended printed literature, shall be signed or initialed by the person
signing the bid.

17.3 Any amendments such as interlineations, erasures, or overwriting shall be valid
only if they are signed or initialed by the person signing the bid.

D. Submission and Opening of Bids

18. Sealing and
Marking of Bids

18.1 Unless otherwise specified in BDS, Bidders shall submit their bids by electronic
or by mail/by hand/by courier.  Procedures for submission, sealing and
marking are as follows:

(a) Bidders submitting bids by mail, by hand or by courier

i. Bidders shall enclose the original and each copy of the Bid.  These
envelopes containing the original and the copies shall then be enclosed in
one single envelope.

ii. The inner and outer envelopes shall:

(aa) bear the name and address of the Bidder;

(bb) be addressed to the Employer as provided in BDS19.1;

(cc)bear the specific identification of this bidding process
indicated in BDS 1.1; and

(dd) bear a warning not to open before the time and date for bid opening.

iii. If all envelopes are not sealed and marked as required, the Employer
will assume no responsibility for the misplacement or premature opening
of the bid.

(b) Bidders submitting Bids electronically shall follow the electronic bid submission

procedure specified in BDS.

19. Deadline for
Submission of Bids

19.1 Bids must be received by the Employer at the address and no later than the date
and time indicated in the BDS. In case of e-submission, the standard time for




e-submission is Nepalese Standard Time as set out in the server. The
e-procurement system will accept the e-submission of bid from the date of
publishing of notice and will automatically not allow the e-submission of bid after
the deadline for submission of bid.

19.2 The Employer may, at its discretion, extend the deadline for the submission of
bids by amending the Bidding Document in accordance with ITB 8, in which case
all rights and obligations of the Employer and Bidders previously subject to the
deadline shall thereafter be subject to the deadline as extended.

20. Late Bids

20.1 The Employer shall not consider any bid that arrives after the deadline for
submission of bids, in accordance with ITB 19. Any bid received by the Employer
after the deadline for submission of bids shall be declared late, rejected, and
returned unopened to the Bidder.

21. Withdrawal,
and Modification of
Bids

21.1 A Bidder may withdraw, or modify its bid after it has been submitted
either in hard copy or by e-submission. Procedures for withdrawal or
modification of submitted bids are as follows:

(i) Bids submitted in hard Copy

a) Bidders may withdraw or modify its bids by sending a written notice

in a sealed envelope, duly signed by an authorized representative, and

shall include a copy of the authorization in accordance with ITB 17.2

before 24 hours prior to the last deadline of submission of bid. The

corresponding modification of the bid must accompany the respective
writtennotice. All notices must be:

(aa) prepared and submitted in accordance with ITB 17 and ITB
18,and in addition, the respective envelopes shall be clearly
marked “WITHDRAWAL”, “MODIFICATION;” and

(bb) received by the Employer  twenty four hour hours prior to
the deadline prescribed for submission of bids, in accordance with
ITB 19.

ii) E-submitted bids.
a) Bidder may submit modification or withdrawal prior to the deadline
prescribed for submission of bids through e-GP system by using the
forms and instructions provided by the system.

21.2. Bids requested to be withdrawn in accordance with ITB 21.1 shall not be opened.
In case of hard copy submission, the Bid will be returned unopened to the Bidders.

21.3 Except in case of any modification or correction in bid document made by
procuring entity, Bidder may submit request for withdrawal or modification
only one time.

21.4 In case of hard copy bid, no bid may be withdrawn if the bid has already
been modified; except in case of any modification or correction in bid
document by procuring entity.

21.5 Request for withdrawal or modification must be made through the same medium
of submission. Request for withdrawal or modifications through different medium
shall not be considered.

21.6 The following provisions apply for withdrawal or modification of the Bids:




(i) In case of bids submitted in hard copy no bid shall be withdrawn or modified
in the interval between 24 hours prior to the deadline for submission of
bids and the expiration of the period of bid validity specified by the Bidder
on the Letter of Bid or any extension thereof.

(i) In case of e-submitted bids no bids shall be withdrawn or modified in the
interval between deadline for submission of bids and the expiration of the
period of bid validity specified by the Bidder on the Letter of Bid or any
extension thereof.

21.7 Once a Bid is withdrawn, bidder will not be able to submit another bid for the
same bid.

22.

Bid Opening

22.1 The Employer shall open the bids in public at the address, date and time specified
in the BDS in the presence of Bidders' designated representatives who choose to
attend.

22.2 The Employer shall download the e-submitted bid files. The e-procurement
system allows the Employer to download the e-submitted bid files (report) only
after bid opening date and time after login simultaneously by two members of the
Bid opening committee.

22.3 Electronically submitted bid shall be opened at first in the same time and date as
specified above. Electronic Bids shall be opened one by one and read out. The
e-submitted bids must be readable through open standards interfaces. Unreadable
and or partially submitted bid files shall be considered incomplete.

22.4 Thereafter, envelopes marked “WITHDRAWAL” shall be opened and read out
and the envelope with the corresponding bid shall not be opened, but returned to
the Bidder. No bid withdrawal shall be Permitted unless the corresponding
withdrawal notice contains a valid authorization to request the withdrawal and is
read out at bid opening. Next, envelopes marked “MODIFICATION” shall be
opened and read out with the corresponding bid. No bid modification shall be
permitted unless the corresponding
modification notice contains a valid authorization to request the modification and
is read out at bid opening. Only envelopes that are opened and read out at bid
opening shall be considered further.

22.5 All other envelopes shall be opened one at a time, reading out: the name
of the Bidder; the Bid Price(s), including any discounts and alternative bids
and indicating whether there is a modification; the presence of a bid security and
any other details as the Employer may consider appropriate. Only discounts and
alternative offers read out at bid opening shall be considered for evaluation. No
bid shall be rejected at bid opening except for late bids, in accordance with ITB
20.1.

22.6 The Employer shall prepare a record of the bid opening that shall include, as a
minimum: the name of the Bidder and whether there is a withdrawal, or
modification; the Bid Price, per Contract if applicable, including any discounts and
alternative offers; and the presence or absence of a bid security. The Bidders’
representatives who are present shall be requested to sign the record. The omission
of a Bidder’s signature on the record shall not invalidate the contents and effect of
the record.




E. Evaluation and Comparison of Bids

23. Confidentiality

23.1 Information relating to the examination, evaluation, comparison, and
recommendation of Contract award, shall not be disclosed to Bidders or any other
persons not officially concerned with such process until information on Contract
award is communicated to all Bidders.

232 Any attempt by a Bidder to influence the Employer in the
evaluation of the bids or Contract award decisions may result in the rejection of its
bid.

23.3 Notwithstanding ITB 23.2, from the time of bid opening to the time of Contract
award, if any Bidder wishes to contact the Employer on any matter related to the
bidding process, it may do so in writing.

24. Clarification of
Bids

24.1 To assist in the examination, evaluation, and comparison of the bids, the
Employer may, at its discretion, ask any Bidder for a clarification of its bid. Any
clarification submitted by a Bidder that is not in response to a request by the
Employer shall not be considered. The Employer’s request for clarification and the
response shall be in writing. No change in the prices or substance of the bid shall
be sought, offered, or permitted, except to confirm the correction of arithmetic
errors discovered by the Employer in the evaluation of the bids, in accordance with
ITB 28. In case of e-submission of bid, upon notification from the employer, the
bidder shall also submit the original of documents comprising the bid  as per
ITB 11.1 for verification of submitted documents for acceptance of the
e-submitted bid.

24.2 If a Bidder does not provide clarifications of its bid by the date and time set in the
Employer’s request for clarification, its bid may be rejected.

25. Deviations,
Reservations, and
Omissions

25.1 During the evaluation of bids, the following definitions apply:

(a) “Deviation” is a departure from the requirements specified in the Bidding
Document;

(b) “Reservation” is the setting of limiting conditions or withholding from
complete acceptance of the requirements specified in the Bidding Document; and

(c) “Omission” 1is the failure to submit part or all of the information
or documentation required in the Bidding Document.

26. Determination
of Responsiveness

26.1 The Employer’s determination of a bid’s responsiveness is to be based on the
contents of the bid itself, as defined in ITB11.

26.2 A substantially responsive bid is one that meets the requirements of the Bidding
Document without material deviation, reservation, or omission. A material
deviation, reservation, or omission is one that,

(a) ifaccepted, would:
(i) affect in any substantial way the scope, quality, or performance of the
Works specified in the Contract;
or
(ii) limit in any substantial way, inconsistent with the Bidding Document,
the Employer’s rights or the Bidder’s obligations under the
proposed Contract; or
(b) ifrectified, would unfairly affect the competitive position of other Bidders
presenting substantially responsive bids.




26.3 If a bid is not substantially responsive to the requirements of the Bidding
Document, it shall be rejected by the Employer and may not subsequently be made
responsive by correction of the material deviation, reservation, or omission.

26.4 In case of e-submission bids, the Employer evaluates the bid on the  basis of the
information in the electronically submitted bid files. If the Bidder cannot
substantiate or provide evidence to establish the information provided
in e-submitted bid through documents/ clarifications as per ITB
Clause 24.1, the bid shall not be considered for further evaluation.

26.5 In Case, a corruption case is being filed to Court against the Natural Person or
Board of Director of the firm/institution /company or any partner of JV, such
Natural Person or Board of Director of the firm/institution /company or any
partner of JV such bidder’s bid shall be excluded from the evaluation, if public
entity receives instruction from Government of Nepal.

27.
Nonconformities,
Errors, and
Omissions

27.1 Provided that a bid is substantially responsive, the Employer may waive any
non-conformities in the bid that do not constitute a material deviation, reservation,
or omission.

27.2 Provided that a bid is substantially responsive, the Employer may request that the
Bidder submit the necessary information or documentation, within a reasonable
period of time, to rectify nonmaterial nonconformities in the bid related to
documentation requirements. Requesting information or documentation on such
nonconformities shall not be related to any aspect of the price of the bid. Failure of
the Bidder to comply with the request may result in the rejection of its bid.

27.3 Provided that a bid is substantially responsive, the Employer shall rectify
quantifiable nonmaterial nonconformities related to the Bid Price. To this effect,
the Bid Price shall be adjusted, for comparison purposes only, to reflect the price
of a missing or non-conforming item or component. The adjustment shall be made
using the methods indicated in Section III (Evaluation and Eligibility Criteria).

27.4 If the monetary value of such non-conformities is found to be more than fifteen
percent of the Bid Price of the bidder on account of minor discrepancies pursuant
to ITB 27.3, such bid shall be considered non responsive and shall not be involved
in evaluation.

28. Correction of
Arithmetical
Errors

28.1 Provided that the bid is substantially responsive, the Employer shall correct
arithmetical errors on the following basis:

(a) only for unit price Contracts, if there is a discrepancy between the unit price and the
total price that is obtained by multiplying the unit price and quantity, the unit price
shall prevail and the total price shall be corrected, unless in the opinion of the
Employer there is an obvious misplacement of the decimal point in the unit price,
in which case the total price as quoted shall govern and the unit price shall be
corrected,;

(b) if there is an error in a total corresponding to the addition or subtraction of
subtotals, the subtotals shall prevail and the total shall be corrected; and

(c) If there is a discrepancy between the bid price in the Summary of Bill of
Quantities and the bid amount in item (c) of the Letter of Bid, the bid price in the
Summary of Bill of Quantities will prevail and the bid amount in item (c) of the




Letter of Bid will be corrected.

(d) if there is a discrepancy between words and figures, the amount in words shall
prevail, unless the amount expressed in words is related to an arithmetic error, in
which case the amount in figures shall prevail subject to (a) ,(b) and (c) above.

28.2 If the Bidder that submitted the lowest evaluated bid does not accept the
correction of errors, its bid shall be disqualified and its bid security shall be
forfeited.

29. Evaluation of
Bids

29.1 The Employer shall use the criteria and methodologies listed in this Clause. No
other evaluation criteria or methodologies shall be permitted.

29.2 To evaluate a bid, the Employer shall consider the following:

(a) the bid price, excluding Value Added Tax , Provisional Sums, and the
provision, if any, for contingencies in the Summary Bill of Quantities, for Unit
Rate Contracts, or Schedule of Prices for lump sum Contracts, but including
Day work items, where priced competitively;

(b) price adjustment for correction of arithmetic errors in accordance
with ITB 28.1;

(c) price adjustment due to discounts offered in accordance with ITB 13.4;

(d) adjustment for nonconformities in accordance with ITB 27.3;

(e) application of all the evaluation factors indicated in Section III  (Evaluation
and Eligibility Criteria);

29.3 The estimated effect of the price adjustment provisions of the Conditions of
Contract, applied over the period of execution of the Contract, shall not be taken
into account in bid evaluation.

29.4 If this Bidding Document allows Bidders to quote separate prices for different
Contracts, and to award multiple Contracts to a single Bidder, the methodology to
determine the lowest evaluated price of the Contract combinations, including any
discounts offered in the Letter of Bid, is specified in Section III (Evaluation and
Eligibility Criteria).

29.5 if the bid for an Unit Rate Contract, which results in the lowest Evaluated
Bid Price is seriously unbalanced or front loaded or extremely low in the
opinion of the Employer, the Employer may require the Bidder to produce
detailed price analysis for any or all items of the Bill of Quantities, to demonstrate
the internal consistency of those prices with the construction methods and
schedule proposed. After evaluation of the price analysis, taking into
consideration the schedule of estimated Contract payments, the Employer may
require that the amount of the performance security be increased at the expense
of the Bidder as mentioned in BDS to protect the Employer against financial loss
in the event of default of the successful Bidder under the Contract or may
consider the bid as non-responsive.

29.6 In case of e-submission bids, the Employer evaluates the bid on the  basis of the
information in the electronically submitted bid files. If the Bidder cannot
substantiate or provide evidence to establish the information provided
in e-submitted bid through documents/ clarifications as per ITB
Clause 24.1, the bid shall not be considered for further evaluation.

29.7  In Case, a corruption case is being filed to Court against the Natural Person




or Board of Director of the firm/institution /company or any partner of JV, such
Natural Person or Board of Director of the firm/institution /company or any
partner of JV such bidder’s bid shall be excluded from the evaluation, if public
entity receives instruction from Government of Nepal.

30. Comparison of
Bids

30.1 The Employer shall compare all substantially responsive bids in accordance with
ITB 29.2 to determine the lowest evaluated bid.

31. Employer’s

31.1 The Employer reserves the right to accept or reject any bid, and to annul the

Right to Accept Any bidding process and reject all bids at any time prior to Contract award, without
Bid, and to Reject thereby incurring any liability to Bidders. In case of annulment, all bids submitted
Any or All Bids and specifically, bid securities, shall be promptly returned to the Bidders.

F. Award of Contract
32. Award 32.1 The Employer shall award the Contract to the Bidder whose offer has been
Criteria determined to be the lowest evaluated bid and is substantially responsive to the

Bidding Document, provided further that the Bidder is determined to be qualified
to perform the Contract satisfactorily.

33. Letter of
Intent to Award
the
Contract/Notific
ation of Award

33.1 The Employer shall notify the concerned Bidder whose bid has been selected in
accordance with I'TB 32.1 within seven days of the selection of the bid, in writing
that the Employer has intention to accept its bid and the information regarding the
name, address and amount of selected bidder shall be given to all other bidders
who submitted the bid.

33.2 If no bidder submits an application pursuant to ITB 36 within a period of seven
days of the notice provided under ITB 33.1, the Employer shall, accept the bid
selected in accordance with ITB 32.1 and Letter of Acceptance shall be
communicated to the selected bidder prior to the expiration of period of Bid
validity, to furnish the performance security and sign the contract within fifteen
days.

33.3 In Case, a corruption case is being filed to Court against the Natural Person or
Board of Director of the firm/institution /company or any partner of JV, such
Natural Person or Board of Director of the firm/institution /company or any
partner of JV such bidder’s bid shall be excluded from the evaluation

34. Performance
Security

34.1 Within Fifteen (15) days of the receipt of Letter of Acceptance from the
Employer, the successful Bidder shall furnish the performance
security as under mentioned from Commercial Bank or Financial Institution
eligible to issue Bank Guarantee as per prevailing Law in accordance with the
conditions of Contract using Sample Form for the Performance Security included

in Section IX (Contract Forms), or another form acceptable to the
Employer.
i) If  bid price of the bidder selected for acceptance is up to 15 (fifteen) percent

below the approved cost estimate, the performance security amount shall be 5
(five) percent of the bid price.

ii) For the bid price of the bidder selected for acceptance is more than 15 (fifteen)
percent below of the cost estimate, the performance security amount shall be
determined as follows:

Performance Security Amount =[(0.85 x Cost Estimate — Bid Price) x 0.5] + 5% of Bid

Price.




The Bid Price and Cost Estimate shall be inclusive of Value Added Tax.

34.2 Failure of the successful Bidder to submit the above-mentioned Performance
Security or to sign the Contract Agreement shall constitute sufficient grounds for
the annulment of the award and forfeiture of the bid security. In that event the
Employer may award the Contract to the next lowest evaluated Bidder whose offer
is substantially responsive and is determined by the Employer to be qualified to
perform the Contract satisfactorily. The process shall be repeated according to ITB
33.

3s.

Signing of

Contract

35.1 The Employer and the successful Bidder shall sign the Contract Agreement within
the period as stated ITB 34.1.

35.2 At the same time, the Employer shall affix a public notice on the result of the
award on its notice board and make arrangement for causing such notice to be
affixed on the notice board also of the District Coordination Committee, District
Administration Office, Provincial Treasury and Controller Office and District
Treasury and Controller Office. The Employer may make arrangements to post
the notice into its website, if it has; and if it does not have, into the website of the
Public Procurement Monitoring Office, identifying the bid and lot numbers and the
following information: (i) the result of evaluation of bid; (ii) date of publication of
notice inviting bids; (iii) name of newspaper; (iv) reference number of notice; (v)
item of procurement; (vi) name and address of bidder making contract and (vii)
contract price.

35.3 Within thirty (30) days from the date of issuance of notification pursuant to ITB
33.1 unsuccessful bidders may request in writing to the Employer for a debriefing
seeking explanations on the grounds on which their bids were not selected. The
Employer shall promptly respond in writing to any unsuccessful Bidder who,
requests for debriefing.

35.4 If the bidder whose bid is accepted fails to sign the contract as stated ITB 35.1, the
Public Procurement Monitoring Office shall blacklist the bidder on
recommendation of the Public Entity.

36.

Complaint and

Review

36.1 If a Bidder is dissatisfied with the Procurement proceedings or the decision made
by the Employer in the intention to award the Contract, it may file an application
to the Chief of the Public Entity within Seven (7) days of providing the notice
under ITB 33.1 by the Public Entity, for review of the proceedings stating the
factual and legal grounds.

36.2 Late application filed after the deadline pursuant to ITB 36.1 shall not be
processed.

36.3 The chief of Public Entity shall, within five (5) days after
receiving the application, give its decision with reasons, in writing
pursuant to ITB 36.1:

(a) whether to suspend the procurement proceeding and indicate the procedure to
be adopted for further proceedings; or
(b) toreject the application.

The decision of the chief of Public Entity shall be final for the Bid amount up to the

value as stated in 36.4.

36.4 If the Bidder is not satisfied with the decision of the Public Entity in accordance




with ITB 36.3, is not given within five (5) days of receipt of application pursuant
to ITB 36.1, it can, within seven (7) days of receipt of such decision, file an
application to the Review Committee of the GoN, stating the reason of its
disagreement on the decision of the chief of Public Entity and furnishing the
relevant documents, provided that its Bid amount equal and more than Rupees
Twenty (NRs. 20,000,000). The application may be sent by hand, by post, by
courier, or by electronic media at the risk of the Bidder itself.

36.5 Late application filed after the deadline pursuant to ITB 36.4 shall not be
processed.

36.6 Within three  (3) days of the receipt of application from the Bidder, pursuant
to ITB 364, the Review Committee shall notify the concerning Public
Entity to furnish its procurement proceedings, pursuant to ITB 36.3.

36.7 Within three (3) days of receipt of the notification pursuant to ITB 36.6, the Public
Entity shall furnish the copy of the related documents to the Review Committee.

36.8 The Review Commiittee, after inquiring from the Bidder and the Public Entity, if
needed, shall give its decision within one (1) month of the receipt of the
application filed by the Bidder, pursuant to ITB 36.4.

36.9 The Bidder, filing application pursuant to ITB 36.4, shall have to furnish a cash
amount or Bank guarantee from Commercial Bank or Financial Institution eligible
to issue Bank Guarantee as per prevailing Law equivalent to one percent (1%)
of its quoted Bid amount with the validity period of at least ninety (90) days from
the date of the filing of application pursuant to ITB 36.4.

36.10 If the claim made by the Bidder pursuant to ITB 36.4 is justified, the Review
Committee shall have to return the security deposit to the applicant, pursuant to
ITB 36.9, within seven (7) days of such decision made.




SECTION-I|
Bid Data Sheet



A. General

ITB 1.1 The number of the Invitation for Bidsis : BM/BAJURA/NCB/W/05/078-79

ITB 1.1 The Employer is: Budhiganga Municipality, Bajura

ITB 1.1 The number and identification of lots comprising this bidding processis: :
BM/BAJURA/NCB/W/05/078-79

ITB 2.1 The name of the Project is : Sera-Basali-Hatel ekh Road Maintenance Ch0+500-1+500

The implementing agency is: NA

ITB 4.1(a) | Maximum number of partner in ajoint venture shall be: 3

ITB 4.2 Eligible countries : Nepal

B. Bidding Document

ITB7.1 For clarification purposes only, the Employer’s addressis:

Attention: Chief Officer
Address: Bajura
Bajura

Sudoor Pachism Province

Telephone: 9858490695
Facsimile number:

Electronic mail address: ito.budhigangamun7@gmail.com

ITB7.4 A pre bid meeting shall not take place.

ITB7.4 A sitevisit shall not be organized by the Employer.

ITB7.5 Time for request: Requests for clarification should be received by the Employer no later than 10 days prior to the deadline
for submission of bids.

C. Preparation of Bids

ITB 10.1 The language of the bid is: English / Nepali

ITB11.1 | Inaccordance with ITB 12 and ITB 14, the following schedules shall be submitted with the bid, including the priced Bill
(b) of Quantities for Unit Rate Contracts and Schedule of Prices for lump sum contracts:

N/A

'(?';B 11.1 | The Bidder shall submit with its bid the following additional documents:
i

SL No Document Name

1 Firm Registration Certificate, Business Registration Certificate (License), VAT and PAN Registration
certificate, Tax clearances certificate for the F/Y 2077/78

ITB 13.6 The prices quoted by the Bidder shall not be subject to adjustment during the performance of the Contract.




ITB 15.1

The bid validity period shall be Ninety (90) days.

ITB 16.1

The Bidder shall furnish abid security, from Commercial Bank or Financial Institution eligible to issue Bank Guarantee
as per prevailing Law with a minimum of 62500.00 NPR, which shall be valid for 30 days beyond the validity period of
the bid.

ITB 16.2(b)

Bank Name: Siddhartha Bank Ltd.
Bank Address:
Account Name: Budhiganga Municipality, Bajura

Account Number: 03115110332

ITB 17.1

In addition to the original of the bid, the number of copy/iesis/are: NA

ITB 17.2

The written confirmation of authorization to sign on behalf of the Bidder shall indicate:
(a) The name and description of the documentation required to demonstrate the authority of the signatory to sign the Bid
such as a Power of Attorney; and
(b) In the case of Bids submitted by an existing or intended JV, an undertaking signed by all parties

(i) stating that al parties shall be jointly and severdly liable, and

(if) nominating a Representative who shall have the authority to conduct all business for and on behalf of any
and all the parties of the Jv during the bidding process and, in the event the JV is awarded the Contract, during contract
execution.

D. Submission and Opening of Bids

ITB 18.1

Bidders shall have the option of submitting their bids electronically.

ITB 18.1
(b)

Electronic bid submission procedure;
(a) Bidders submitting Bids electronically shall follow the electronic bid submission procedures specified in this clause.

i. Bidders who choose to submit their bids el ectronically, can view/download the bidding documents
from "published bids" section of e-GP system https://bolpatra.gov.np/egp.

ii. For the purpose of e-Submission, the bidder shall, at first, register in e-GP system and maintain their
organization profile data and documents required during bid response preparation. The details of e-GP registration and
profile management procedure are specified in Article No 9 and 10 respectively of e-GP Directivesissued by PPMO,
which can be downloaded from Download section of e-GP system.

iii. In order to submit the bid, interested bidders shall deposit the cost of biding document in the bank and
account specified in Invitation for Bid (IFB). The scanned copy (in PDF format) of the bank deposit voucher shall also be
submitted along with the bid.

iv. The bidders shall prepare their bids using data and documents maintained in bidder’s profile,
instruction provided by e-GP system and forms/format provided in the bidding document.

V. Bidders may submit bids as a single entity or as ajoint venture (JV). Bidder submitting bid in JV shall
have to upload joint venture agreement along with partner(s) Bolpatra |D provided during bidder’ s registration.

Vi. Bidders (all partnersin case of JV) shall update their profile data and documents required during
preparation and submission of their bids.

vii. In case of bid submission in JV, the consent of the partners shall be obtained through the confirmation
link sent to the registered email address and the partners shall have to acknowledge their confirmation.

viii. Bidders shall submit the required documents as specified in Section I-Instruction to Bidders, Section I1-
Bid Data Sheet and Section |11-Evaluation and Eligibility Criteria of the bidding document. The format of the documents
shall bein PDF and/or web form as provisioned in the e-GP system.

iX. After providing al the details and documents, the e-GP system will generate bid response documents
for the bidder. Bidders shall download, verify and confirm the bid response documents prior to bid submission.

X. For verifying the authentic user, the system will send one time password (OTP) in the registered e-mail
address of the bidder. System will validate the OTP and then only allow bidders to submit their bid.

Xi. Electronically submitted bids can be modified and/or withdrawn through the system within the bid
submission deadline.

Xii. The bidder/bid shall meet the following requirements and conditions for e-submission of bids;

ad) The e-submitted bids must be readable through PDF reader.

bb) The bidders are fully responsible for using the e-GP system as per specified procedures and
in no case the employer shall be held liable for bidder's inability to use the system.

ac) When a bidder submits electronic bid through the e-GP System, it is assumed that the bidder has
prepared the bid by studying and examining the complete set of the bidding document and e-GP instruction including the
provision stipulated in e-GP Directives.

ITB 19.1

For bid submission purposes only, the Employer’s address is :

Attention : Chief Executive officer




Address: Budhiganga Municipality,

Bajura
Sudur Pachism Province
Nepal
The deadline for bid submissioniis: 06-03-2022 12:00
ITB 22.1 The bid opening shall take place at :
Address: Budhiganga Municipality,
Bajura
Sudur Pachism Province
Nepal
Date: 06-03-2022 13:00
E. Evaluation and Comparison of Bids
ITB 29.5 The amount of the performance security be increased by 8 percent of the quoted bid price.




SECTION - 1l
Evaluation and Eligibility Criteria

This Section contains all the criteria that the Employer shall use to evaluate bids and eligible Bidders. GoN/DP
requires bidders to be qualified by meeting predefined eligibility criteria. In accordance with ITB 29, no other
methods, criteria and factors shall be used. The Bidder shall provide all the information requested in the forms
included in Section IV (Bidding Forms).



1 Evaluation

In addition to the criterialisted in ITB 29.2 (a) - (e) the following criteria shall apply:

2 Eligibility

2.1 Conflict of Interest

No conflicts of interest in accordance with ITB Sub-Clause 4.3.
Single Entity : must meet requirement
Joint Venture:
All Partners Combined : existing or intended JV must meet requirement
Each Partner : must meet requirement
One Partner : not applicable
Documents:
Submission Requirements : Letter of Bid

2.2 Government/DP Eligibility

Not having been declared ineligible by government/DP, as described in ITB Sub-Clause 4.4.
Single Entity : must meet requirement
Joint Venture:
All Partners Combined : must meet requirement
Each Partner : must meet requirement
One Partner : not applicable
Documents:
Submission Requirements : Letter of Bid

2.3 Government-owned Entity

Bidder required tomeet conditions of ITB Sub-Clause 4.5.
Single Entity : must meet requirement
Joint Venture:
All Partners Combined : existing or intended JV must meet requirement
Each Partner : must meet requirement
One Partner : not applicable
Documents:
Submission Requirements : Forms ELI - 1, ELI - 2, with attachments

2.4 UN Eligibility

Not having been declared ineligible based on a United Nationsresolution or Employer's country law, as described in ITB
Sub-Clause 4.8.
Single Entity : must meet requirement
Joint Venture:
All Partners Combined : existing or intended JV must meet requirement
Each Partner : must meet requirement
One Partner : not applicable
Documents:
Submission Requirements : Letter of Bid

2.5 Other Eligibility: Firm Registration Certificate



Single Entity : must meet requirement
Joint Venture:
All Partners Combined : not applicable
Each Partner : must meet requirement
One Partner : not applicable
Documents:
Submission Requirements : Document attachment

2.6 Other Eligibility: Business Registration Certificate (License)

Single Entity : must meet requirement
Joint Venture:
All Partners Combined : not applicable
Each Partner : must meet requirement
One Partner : not applicable
Documents:
Submission Requirements : Document attachment

2.7 Other Eligibility: VAT and PAN Registration certificate

Single Entity : must meet requirement
Joint Venture:
All Partners Combined : not applicable
Each Partner : must meet requirement
One Partner : not applicable
Documents:
Submission Requirements : Document attachment

2.8 Other Eligibility: Tax Clearance certificate

Tax clearances certificate for the F/'Y 2077/78 or Tax return submission evidence or evidence of tax time extension for.
Single Entity : must meet requirement
Joint Venture :
All Partners Combined : not applicable
Each Partner : must meet requirement
One Partner : not applicable
Documents:
Submission Requirements : Document attachment

2.9 Other Eligibility: Additional requirements

If any



SECTION-IV
Bidding Forms



Letter of Bid

The Bidder must accomplish the Letter of Bid in its letterhead clearly showing the Bidder’s
complete name and address.

Date: .o,

Name 0f the CONMTACE: ......ocvevveeveiereeeeeeeeeee et

0 e

We, the undersigned, declare that:

(a) We have examined and have no reservations to the Bidding Documents, including
Addenda
issued in accordance with Instructions to Bidders (ITB) Clause 8;

(b) We offer to execute in conformity with the Bidding Documents the following Works:

(c) The total price of our Bid, excluding any discounts offered in item (d) below is:
NRS. o ; or when left blank is the Bid Price indicated
in the Bill of Quantities

(d) The discounts offered and the methodology for their  application

() Our bid shall be valid for a period of ....................... [insert validity period as
specified in ITB 15.1] days from the date fixed for the bid submission deadline in
accordance with the Bidding Documents, and it shall remain binding upon us and may be
accepted at any time before the expiration of that period;

(f) If our bid is accepted, we commit to obtain a performance security in accordance with
the
Bidding Document;

(g) Our firm, including any subcontractors or suppliers for any part of the Contract, have
nationalities from eligible countries or any countries [insert the nationality of the Bidder,
including that of all parties that comprise the Bidder if the Bidder is a consortium or
association, and the nationality of each Subcontractor and Supplier];

(h) We, including any subcontractors or suppliers for any part of the contract, do not have
any




conflict of interest in accordance with ITB 4.3;

(i) We are not participating, as a Bidder or as a subcontractor, in more than one bid in this
bidding process in accordance with ITB 4.3;

() Our firm, its affiliates or subsidiaries, including any Subcontractors or Suppliers for any
part of the contract, has not been declared ineligible, under the Employer’s country laws or
official regulations or by an act of compliance with a decision of the United Nations Security
Council;

(k) We are not a government owned entity/We are a government owned entity but meet
the requirements of ITB 4.5;!

() We understand that this bid, together with your written acceptance thereof included in
your notification of award, shall constitute a binding contract between us, until a formal
contract is prepared and executed,

(m) We declare that, we have not been black listed as per ITB 3.4 and no conflict of interest in
the proposed procurement proceedings and we have not been punished for an offense

relating to the concerned profession or business.

(n) We understand that you are not bound to accept the lowest evaluated bid or any other bid
that you may receive; and

(o) If awarded the contract, the person named below shall act as Contractor’s Representative:
(p) We agree to permit the Employer/DP or its representative to inspect our accounts and

records and other documents relating to the bid submission and to have them audited by
auditors appointed by the Employer.

JANF: 153 TSRS



1 Use one of the two options as appropriate.

Table of Price Adjustment Data
[To be used if Price Adjustment is applicable
as per GCC 53.1]

Employer's Proposed Bidder's Proposed
Index Source of | Base Value
Code Weighting Range Weighting
Description Index* and Date
(coefficient) (coefficient)**
1 2 3 4 5 6
Non -
. 0.15 0.15
adjustable (A)
Labor (b)
Materials (c)
Equipment
usage (d)
Total 1.00

*Normally following source of index shall apply. Public Entity shall choose applicable Index

for each item.

(a) Labor: "National Salary and Wage Rate Index"- "Construction Labor" of Nepal Rastra
Bank

or
rate fixed by District Rate Fixation Committee

(b) Material:"National Wholesale Price Index" - Construction Materials" of Nepal Rastra
Bank
(c) Equipment usage:
"National Wholesale Price Index" - " Machinery and Equipment " of Nepal Rastra Bank
or
"Fuel" Price fixed by Nepal Oil Corporation.

Hk Bidders proposed weightings should be within the range specified by the Employer in
column - 5




Table of Price Adjustment Data
[To be used if Price Adjustment is applicable

as per GCC 53.6]
Code Construction Unit Base Price (NRs/Unit) Source (Factory)**
Material* (Ex-factory)
1 2 3 4 5

* Major construction materials to be specified by Employer in column - 2.

** Base Price and source normally to be specified by Employer (or alternatively informed to be
proposed by bidder) in column 4 and5.

Note:

The base prices of the construction materials shall be taken as of 30 days before the deadline for
submission of the Bid as quoted by the Bidder and verified by the Employer. For the purpose of
calculation of price adjustment, the Ex-factory price of the same source shall be taken into

consideration.




Bid Security

Bank Guarantee

Bank’s Name, and Address of Issuing Branch or Office
(On Letter head of the Commercial Bank or Financial Institution eligible to issue Bank Guarantee
as per prevailing Law )

Beneficiary: .......ccccoeeevenieennenne. name and address of
Employer ......coooiviiiiii

DAt i

Bid Security

We have been informed that . ............. .[insert name of the Bidder] (hereinafter called “the
Bidder”)

intends to submit its bid (hereinafter called “the Bid”’) to you for the execution

of . name of

Contract. ............... under Invitation for Bids No. .................. (“the IFB”).

Furthermore, we understand that, according to your conditions, bids must be supported by a
bid guarantee.

At the request of the Bidder, we...................... . name of Bank. .................... hereby
irrevocably undertake to pay you any sum or sums not exceeding in total an amount
of ... amount in figures ...............oeiiiinn T .amount in
WOIdS ...coovvivininnns ) upon receipt by us of your first demand in writing accompanied by a
written statement stating that the Bidder is in breach of its obligation(s) under the bid conditions,
because the Bidder:

(a) bhas withdrawn or modifies its Bid:

(i) during the period of bid validity specified by the Bidder on the Letter Bid, in case of electronic
submission
(i) from the period twenty-four hours prior to bid submission deadline up to the period of bid validity
specified by the Bidder on the Letter of Bid, in case of hard copy submission; or
(b) does not accept the correction of errors in accordance with the Instructions to Bidders
(hereinafter “the ITB”); or
(¢) having been notified of the acceptance of its Bid by the Employer during the period of
bid validity, (i) fails or refuses to execute the Contract Agreement, or (ii) fails or refuses
to furnish the performance security, in accordance with the ITB.
(d) isinvolved in fraud and corruption in accordance with the ITB
This  guarantee  will remain in force up to and including the
date ......... number............ days after the deadline for submission of Bids as such deadline
is stated in the instructions to Bidders or as it may be extended by the Employer, notice of
which extension(s) to the Bank is hereby waived. Any demand in respect of this guarantee
should reach the Bank not letter than the above date.
This Bank guarantee shall not be withdrawn or released merely upon return of the original
guarantee by the Bidder unless notified by you for the release of the guarantee.

This guarantee is subject to the Uniform Rules for Demand Guarantees, ICC Publication No. 758.



.. .Bank’s seal and authorized signature(s) . . .

Note:

The bid security of .........ccccooeinnini. has been counter guaranteed by the Bank ....................
..on



Bidder’s Information Format

Site Organization

Method Statement

Mobilization Schedule

Construction Schedule

Others



Bidder’s Information

Form ELI - 1; Bidder’s Information Sheet

Bidder's Information

Bidder's legal name

In case of JV, legal name of each partner

Bidder's country of constitution

Bidder's year of constitution

Bidder's legal address in country of constitution

Bidder's authorized representative (name,
address, telephone numbers, fax numbers,

e-mail address)

Attached are copies of the following original documents.

1. In case of single entity, articles of incorporation or constitution of the legal entity named above, in
accordance with ITB 4.1 and 4.2.

2. Authorization to represent the firm or JV named in above, in accordance with ITB 17.2.

3. In case of JV, letter of intent to form JV or JV agreement, in accordance with ITB 4.1.

4. In case of a government-owned entity, any additional documents not covered under 1 above required to
comply with ITB4.5.




Form ELI - 2; JV Information Sheet

Each member of a JV must fill in this form

JV / Specialist Subcontractor Information

Bidder's legal name

JV Partner's or Subcontractor's legal name

JV Partner's or

Subcontractor's country of constitution

JV Partner's or

Subcontractor's year of constitution

JV Partner's or

Subcontractor's legal address in country of

constitution

JV Partner's or

Subcontractor's authorized representative
information (name, address, telephone

numbers, fax numbers, e-mail address)

Attached are copies of the following original documents.

1. articles of incorporation or constitution of the legal entity named above, in accordance with ITB
4.1 and 4.2.

2. Authorization to represent the firm named above, in accordance with ITB .2.

In the case of government-owned entity, documents establishing legal and financial autonomy and

compliance with commercial law, in accordance with ITB 4.5.

W




Price Adjustment : Table A - Local Currency

Employer's .
Proposed Employer's _ '
S ! nd_ex_ Source of Index Base Vaue Base Date Weighting Prqpos_ecl Biader's Proposed
No Description L Weighting Weight
coefficient Range .
f coefficient Range to
rom
Tota 1




Part - II
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SECTION-V
Works Requirements

This Section contains the Specification, the Drawings, and supplementary information that describe the
Works to be procured.



His Majesty’s Government of Nepal

MINISTRY OF PHYSICAL PLANNING AND WORKS

DEPARTMENT OF ROADS

STANDARD SPECIFICATIONS
FOR
ROAD AND BRIDGE WORKS

ASAD, 2058/JULY, 2001
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SECTION 100 - GENERAL

101.

102.

OFFICES FOR ENGINEER

The Contractor shall provide and maintain offices for the use of the Engineer and
his staff if provided in the contract.

ACCOMODATION OF TRAFFIC

1)

(2)

(3)

Scope

This Clause covers the construction and maintenance of the necessary
detours and diversions, barricades and signs, and everything necessary for
the safe and easy passage of all public traffic during the construction period
and also the removal of diversions as they become redundant including
bringing up the area use into its original condition.

The Contractor shall take precaution regarding safety at road works. The
Contractor shall strictly adhere to the stipulations of the latest publication of
the document “SAFETY AT ROAD WORKS: A Code of Practice for
Signing at Road works” published by the Traffic Engineering and Safety
Unit of the Design Branch of the Department of Roads.

General Requirements

The Contractor shall at all times carry out works on the road in a manner
creating least interference to the flow of traffic. For all works involving
improvements of the existing road, the Contractor shall provide and
maintain a passage for traffic either along a part of the existing carriageway
under improvement, or along a temporary diversion constructed close to the
road. The Contractor shall take prior approval of the Engineer regarding
traffic arrangements during construction.

The Contractor may be allowed to stop traffic temporarily. The period of
such closure shall be as agreed by the Engineer at lest 14 days in advance, to
enable the Engineer to issue the relevant notices.
Temporary Diversions
(a) Provisions of Diversions

Where some portions of the existing road cannot be used by through

traffic, diversions as may be required to deviate traffic from such
portions shall be constructed



(b)

(©)

(d)

(€)

(f)

@)

(h)

Survey Beacons and Monuments

Diversions shall be constructed so as not to damage or displace
trigonometrical survey beacons and road monuments. In exceptional
cases where this is not possible, arrangements shall be made to have
survey beacons suitably referenced before they are displaced and
relocated after the completion of the work.

Access to Properties

Access to properties which fall within or adjoining the area over which
work is being carried out shall be provided in the manner as existed
before the start of the work.

Temporary Works

If diversions are provide they shall include the construction of
temporary gates , grid gates, fences, drainage works, and other
incidentals considered necessary.

Public Services

Arrangements shall be made for the continuity of all public services
such as power lines, telephone lines, water mains, sewerage, drainage
etc., if the existing services are likely to be affected.

Width of Diversions

The usable width for accommodation of two-way traffic shall not be
less than 6 m. Where diversions consist of two separate one-way lane
the minimum usable width of each lane shal not be less than 3.5 m.

Temporary Drainage Works

All necessary temporary drainage works required for proper surface
run-off, such as side drains, catchwater drains, temporary cross-
drainage structures, etc. shall be constructed.

Earthworks for Diversion

Diversions shall be shaped and graded making full use of all material
that can be sufficient material cannot be obtained in this manner,
material shall be imported from other sources. Where necessary,
cuttings shall be made to obtain a satisfactory vertical alignment. All
necessary clearing including the removal of all trees and stumps shall
be performed. Where the sub-grade is not sufficiently compacted in its
natural condition, it shall be compacted as specified in Section 900
prior to the commencement of the earthworks.



(4)

All fill material shall be compacted to a density of at least 90% of
maximum dry density (Heavy Compaction).

(i) Maintenance of Diversions

All diversions shall be maintained in a safe and smooth trafficable
condition. Whenever required the diversions shall be bladed by means
of graders to provide a smooth riding surface free of corrugations. All
potholes shall be promptly repaired. Diversion shall be watered to
keep down dust from traffic and in order to facilitate the proper
blading of the surface. All drainage works shall be maintained in good
working order and kept unblocked.

() Removal of Diversions

When traffic is routed permanently onto the new road following the
completion of construction, the diversions which are no longer
required shall be removed and the ground reinstated to its original
condition.

Accommodation of Traffic Where the Road is Constructed in Half
Widths

Where by reason of difficult terrain or for any other reason, the construction
of diversions is not possible, the road shall be constructed at the time. The
lengths of the half width for construction shall be kept to a minimum, with a
provision for traffic traveling in opposite directions to pass at frequent
intervals.

The works in one half width of the road shall be so arranged that the traffic
will have free one-way movement in another half during construction period.
That half of the road which is being used for traffic, shall be maintained free
of corrugations and potholes.

Wherever possible the Contractor shall ensure that the whole road width is
open at night. Should the road not be in a safe trafficable condition for two-
way traffic over the whole width, at the end of each day’s work the
Contractor shall adequate flagmen, signs, barriers, and the necessary staff at
his own cost to ensure a reasonable free flow of traffic alternately in each
direction.

Materials and equipment stored on, or adjacent to the existing roadway shall
be so placed and the work at all times shall be so conducted, as to cause no
obstruction of the traveling public and traffic.



103.

(5)

(6)

Traffic Safety and Control

The Contractor shall provide, erect and maintain such barricades, including
signs, markings, flags, lights and flagmen as may be required for the
information and protection of traffic approaching to or passing through the
section of the road under improvement and/or diversions. Barricades, traffic
signs and warning boards shall be provided as per the Traffic Signs
Manual (Latest Publication) published by the Traffic Engineering and
Safety Unit of the Design Branch of the Department of Roads.

The barricades erected on either side of the carriageway/portion of the
carriageway close to movement of traffic, shall be of strong design to resist
violation, and be painted as per the said Traffic Sign Manual. On both sides,
suitable regulatory and/or warning signs shall be installed for the guidance
of the road users. On each approach, at least two signs shall be put. The
location of these signs shall be in accordance with the Code of Practice
published by the Traffic Engineering and Safety Unit of the Department of
Roads (Latest Publication).

In some locations steel drums may also be placed. These drums shall be
whit-washed, blasted with sand and provided with retro reflective tape strips,
red on the left hand side facing on coming traffic and white on the right
hand side as appropriate. The minimum size of these tapes shall be 0.01
sg.m. The drums shall be maintained in a clean and effective condition and
no stones or any other warning device shall be placed on top of the drums

Measurement and Payment

Unless otherwise provide n the contract, no separate measurement and /or
payment shall be made for all materials and works required under this
Clause. All costs in connection with the work specified herein shall be
considered to be included with other related items of the work in the Bill of
Quantities.

PUBLICLY AND PRIVATELY OWNED SERVICES

(1)

()

If any privately owned service for water, electricity, drainage, etc., passing
through the site is affected by the works the Contractor shall provide a
satisfactory alternative service in full working order to the satisfaction of the
owner of the services and of the Engineer before terminating the existing
service.

Drawing and scheduling the affected services like water pipes, sewers,
cables, etc. owned by various authorities including Public Undertakings
Local Authorities included in the contract documents shall be verified by the
Contractor for the accuracy of the information prior to the commencement
of any work.



104.

©)

(4)

(5)

(6)

(")

Notwithstanding the fact that the information on affected services may not
be exhaustive, the final position of these services within the works shall be
supposed to have been indicated based on the information furnished by
different bodies and to the extent the bodies are familiar with the final
position. The Contractor must also allow for any effect of these services
and alternatives upon the works and for arranging regular meetings with the
various bodies at the commencement of the contract and throughout the
period of the works in order to maintain the required co-ordination. During
the period of the works, the Contractor shall agree if the public utility bodies
vary their decisions in the execution of their proposals in terms of
programme and construction, provided that, in the opinion of the Engineer,
the Contractor has received reasonable notice thereof before the relevant
alternations are put in hand.

No clearance or alternations to the utility shall be carried out unless ordered
by the Engineer.

Any services affected by the works shall be restored immediately by the
Contractor who must also take all measures reasonably required by the
various bodies to protect their services and property during the progress of
the works.

The Contractor may be required to carry out the removal or shifting of
certain services/utilities on specific order from the Engineer for which
payment shall be made to him. Such works shall be taken up by the
Contractor only after obtaining clearance from the Engineer and ensuring
adequate safety measures.

No separate measurement and payment shall be made for the work of
temporarily supporting and protecting the publicly and privately owned
services and/or for construction and maintenance of new services in lieu of
them.

SURVEY AND SETTING OUT

1)

(2)

(3)

During the period of Commencement of works the Contractor shall resurvey
the Base Lines, Traverse Point, Bench Marks and confirm the co-ordinates
and levels of the stations. He shall immediately notify the Engineer of any
discrepancies and shall agree with the Engineer any amended values to be
used during the contract, including replacements for any stations missing
from the original stations.

The Contractor shall check, replace and supplement as necessary the station
points and agree any revised or additional station details with the Engineer.

All stations and reference points shall be clearly marked and protected to the
satisfaction of the Engineer.



(4)

(5)

(6)

(7)

(8)

(9)

Where a Station Point is likely to be disturbed during construction
operations, the Contractor shall establish suitable reference stations at
locations where they will not be disturbed during construction. No old
station shall be covered, disturbed or destroyed until accurate reference
stations have been established and details of such stations have been
approved by the Engineer.

The Contractor shall establish working Bench Marks tied with reference
stations soon after taking possession of the site. The coordinates and the
elevations of the reference stations shall be obtained from the Engineer. The
working Bench Marks shall be at the rate of four per kilometer and also near
all major/medium structure sites. Regular checking of these Bench Marks
shall be made and adjustments, if any, got agreed with Engineer and
recorded.

The Contractor shall be responsible for the accurate establishment of the
center lines based on the Drawing and data supplied. The center lines shall
be accurately referenced in a manner satisfactory to the Engineer. The
reference points shall be established at every 30 m interval in plain/rolling
terrain and 10 m interval in hill terrain, with marker pegs and chainage
boards set in the right of way. A schedule of reference dimensions shall be
prepared and supplied by the Contractor to the Engineer.

The existing profile and cross-sections shall be taken jointly by the Engineer
and the Contractor. These shall form the basis for the measurements and
payments. If in the opinion of the Engineer, design modifications of the
center lines and/or grade are advisable, the Engineer shall issue detailed
instructions to the Contractor and the Contractor shall perform modifications
in the field, as required, and modify the levels on the cross-sections
accordingly.

Accurate control of lines and levels shall be provided by the Contractor at
all stages of the construction. In respect of roads itself, control shall be at
least 10 m interval or such close interval as may be directed by the Engineer.
The lines and levels of formation, side slope, drainage works, etc. shall be
carefully set out and frequently checked. Care shall be taken to ensure that
correct gradients and cross-sections are obtained everywhere. Wherever
necessary, but particularly on completion of the subgrade, subbase and the
base, the Contractor shall re-establish center line pegs at sufficiently close
intervals to determine the edges of base and surfacing accurately.

The Contractor shall provide the Engineer with all necessary assistance for
checking the setting out, agreement of levels and any other survey or
measurement which the Engineer needs to carry out in connection with the
contract during the entire period of contract. Such assistance shall include:

(a) provision of suitably qualified surveyors to work under the direction of
the Engineer as required.
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(b) provision of all necessary support for these surveyors ncludingassistant,
chainmen, labours, handtools, pegs an materials.

(c) provision of survey equipment (Precision automatic levels, theodelite
and distomat) as required by the Engineer for survey works

No separate measurement and/or payment shall be made for the work
required under this Clause. All costs in connection with the work specified
herein shall be considered included in the related items of the work specified
herein shall be considered included in the related items of the work specified
in the Bill of Quantities

ACCESS TO ABUTING PROPERTIES

For the duration of the works the Contractor shall at all times provide convenient
access to paths, steps, bridges or drives for all entrances to property abutting the
site and maintain them clean, tidy, and free from mud or objectionable matter.

DIVERSION BRIDGES

1)

)

(3)

(4)

Temporary diversion bridges shall be provided by the Contractor as required
by the contract. Where the Contractor is required to prepare Design,
Drawing and Specifications of the structure, he shall submit his proposal
shall be accompanied with sufficient ground and hydraulic information to
enable the Engineer to decide on the stability of the structures.

The Contractor shall maintain the temporary bridges in a condition
satisfactory to the Engineer so long as required.

On completion of the works, the Contractor shall obtain the approval of the
Engineer before removing the temporary bridges. The materials arising
from the removal shall become the property of the Contractor or of the
Employer as designated in the contract. In the case of the materials
becoming the property of the Employer, they shall be removed to the
Employer’s premises and neatly stacked at no cost to the Employer.

Measurement and Payment

Construction and maintenance of diversion bridges for the required period
quantified in months shall be paid as per contract price on lump sum basis.
Alternatively, if specified in the contract, construction of the diversion
bridges shall be paid as per contract unit rates of respective items and
maintenance work shall be paid as per days work provided in the Bill of
Quantities. The contract price and/or rates shall be the full and the final
compensation to the Contractor as per Clause 112.
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MAINTENANCE OF ROAD

1)

The Contractor shall be responsible for undertaking all routine maintenance
of the existing road and all bridges on the road from the day the road is
officially handed-over to the Contractor until the issue of Defects Liability
Certificate by the Engineer. The Contractor shall also carry out all the
routine maintenance of the completed works from the time of their
substantial completion until the Defects Liability Certificate is issued.

The Contractor shall also maintain roads that he uses for construction or
access and the use of such roads shall be identified in advance to the
Engineer for inspection prior to use.

The routine maintenance of the road shall include besides other, trimming
vegetation, cleaning all culverts, ditches, borrow pits, road side drainage,
drainage channels and any other obstructions including minor landslide (up
to 20 m* at one spot, with unlimited number of spots), cleaning road signs
and checking and undertaking the repair of guardrails and other road safety
structures, cleaning including removal of obstructions on bridge decks and
bridge deck drainage elements, checking including and cleaning removal of
obstructions on bridge decks and bridge deck drainage elements, checking
including removal of obstructions on bridge decks and bridge deck drainage
elements, checking and cleaning of expansion joints and bearings, cleaning
bearing shelves and weep holes, removing accumulated debris and
vegetation around and berween piers and abutments, repairing parapets,
clearance on the road to allow free flow of traffic and reinstatement of any
damaged or deteriorated carriageway, and protection of adjoining works. In
case of road Section where the surface is in badly damaged condition, the
maintenance of existing road surface shall be maintained by potholes
patching using gravel, reprofiling and regarding as instructed by Engineer.
The surface shall be maintained to ensure longitudinal and transverse profile.
All the damages to the road carriageway and shoulder shall be repaired with
the material of equal or higher standard than the original surfacing.

The Contractor shall perform the maintenance works as often as required to
keep the carriageway, shoulders, and adjoining structures in proper working
order to the satisfaction of the Engineer.

During the period of commencement of works the Contractor shall mobilize
labour and equipment to make an immediate start on the maintenance of the
existing road. The location and scope of the maintenance work shall be as
directed by the Engineer.

Existing ditches shall, where shown on the Drawing, be cleared by removing
vegetation growths and deposits. The sides shall be trimmed throughout and
the bottoms uniformlu graded and the ditches kept clean and trimmed and
maintained so long as required. Material removed from the existing ditches
shall be disposed off at the places as directed by the Engineer.
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Should at any time the Engineer gives any instruction for the up keep of a
section of the road/site and the Contractor does not respond in 48 hours, the
Engineer shall be empowered to instruct others to carry out the works. Any
costs involved by this action shall be deducted from any money due to the
Contractor.

(2) Measurement and Payment

Maintenance of road in defects liability period quantied in months shall be
paid as per contract price on lumpsum basis. Maintenance of road during
construction/rehabilitation period quantified in km-months shall be paid as
per contract unit rate. The contract price and/or unit rate shall be the full
and the final compensation to the Contractor as per Clause 112.

NOTICE BOARD

The Contractor shall erect notice boards (1.8m_1.2m) at each end of the site
giving details of the contract in the format and wording as directed by the
Engineer. These boards shall be erected within 14 days after the Contractor has
been given the Possession of Site.

The Contractor shall not erect any advertisement sign board on or along the work
without the written approval of the Employer.

All sign boards shall be removed by the Contractor by the end of the Defects
Liability Period.

ENVIRONMENTAL PROTECTION WORKS

The environment has been defined to mean surrounding area including human and
natural resources to be affected by execution and after completion of works.

The Contractor shall take all precautions for safeguarding the environment during
the course of the construction of the works. He shall abide by all prevailent laws,
rules and regulations governing pollution and environmental protection mitigation
measure specified in the Latest Publication of “Environmental Management
Guidelines” published by the Department of Roads.

The Contractor shall prohibit employees from unauthorized use of explosives,
poaching wildlife and cutting trees. The Contractor shall be responsible for the
action of his employees.

Environmental protection works, among others, shall also include he following:
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Borrow/Quarry Sites

The Engineer shall have the power to disallow the method of construction
and/or the use of any borrow/quarry area, if in his opinion, the stability and
safety of the works or any adjacent structure is endangered, or there is undue
interference with the natural or artificial drainage, or the method or use of
the area will promote undue erosion.

All areas suspectible to erosion shall be protected as soon as possible either
by temporary or permanent drainage works. All necessary measures shall
be taken to prevent concentration of surface water and to avoid erosion and
scouring of slopes and other areas. Any newly formed channels shall be
backfilled.

Borrows/quarries shall be located away from the population centers,
drinking water intakes, cultivable lands and drainage systems. The cutting
of trees shall be mimimised. Temporary ditches and/or settling basins shall
be dug to prevent erosion. The undesirable ponding of water shall be
prevented through temporary drains discharging to natural drainage
channels.

Earthwork operations shall be strictly limited to the areas to be occupied by
the permanent works and approved borrow areas and quarries unless
otherwise permitted by the Engineer. Due provision shall be made for
temporary drainage. Erosion and/or instability and/or sediment deposition
arising from earthwork operations not in accordance with the Specifications
shall made good immediately by the Contractor.

The Contractor shall obtain the permission of the Engineer before opening
up any borrows pits or quarries. Such borrow pits and quarries may be
prohibited or restricted in dimensions and depth by the Engineer where:

(1) they might affect the stability or safety of the works or adjacent
properly;

(i) they might interfere with natural or artificial drainage or irrigation;
(iii)  they may be environmentally unsuitable.

The Contractor shall not purchase or receive any borrow materials from
individuals unless the source of such materials has been approved by the
Engineer.

At least 14 days before he intends to commence opening up any approved
borrow pit or quarry, the Contractor shall submit to the Engineer his
intended method of working and restoration. These shall include but not be
limited to:



)

(3)

(1) the location, design and method of construction of any access track;
(i) the volume and nature of materials to be removed;
(iii)  the sequence and method of excavation of materials;

(iv)  measures for controlling runoff and sediment from the site during
operations;

(v) proposals for site restoration including approximate finished levels,
drainage, erosion and sediment control, slope stabilization and
revegetation, including reinstatement of any access track.

Operations of borrow pit or borrow area shall not be permitted until the
method of working for that particular pit or area has been approved by the
Engineer in writing. Restoration shall be to the satisfaction of the Engineer.

Disposal of Spoil and Construction Waste

Materials in excess of the requirements for permanent works and unsuitable
materials shall be disposed off in locations and in the manner as agreed with
the Engineer. The locations of disposal sites shall be such as not to promote
instability, destruction of properties and public service systems. Exposed
areas of such disposal sites shall be suitably dressed and be planted with
suitable vegetation.

The Contractor shall plan his works in such a way that there is no spillage of
POL products to the surface or sub-surface water.

Provision and Maintenance of Camps, Offices, Stores, Equipment
Yards and Workshops

Various works defined under this item are related to provision an
maintenance of camps for workperson and employees, Contractor’s site
offices, stores equipment yards and workshops. These camps must be
adequate, rain-proof, spacious, airy and hygienic with proper lightning and
materials storage facilities. The area shall be kept neat and clean.

Space allocated for storage of materials such as cement, gabion wire,
reinforcing wire etc. shall in general be damp-free, rain-proof and away
from petroleum products storage.

Permission may be granted by the engineer to erect suitable camps within
the right of way free of charge, if such establishments do not cause
obstructions to traffic, nuisance to works execution and adverse effect to the
environment.

Written information must be given to and approval be taken from the
Engineer regarding proper establishment and maintenance of such camps.
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(6)

(7)

Failure in compliance with Engineer’s instruction in respect of overall
standard will lead to reduction or with holding of payment.

Provision and Maintenance of Toilets

Provision of toilets for labour and employees shall be made to avoid public
nuisance as well as pollution of water courses and air. The Contractor shall
construct suitable septic tanks and/or soak pits along with room of pit-type
latrines. Sufficient water must be provided and maintained in the toilets.
Proper methods of sanitation and hygiene should be employed during the
whole project duration.

Provision of Potable Water

The Contractor shall supply potable water alongwith commencement of
work to Contractor’s staff and workperson both at camps and construction-
sites.  This arrangement shall be enforced to avoid proliferation and
generation of various water borne-diseases.

The Contractor shall inform the Engineer regarding sources, installation and
operation of supply of potable water within a week after the supply is
commenced.

Provision of First Aid/Medical Facilities

Provision of first aid/medical facilities shall be made alongwith
commencement of work to provide quick medical service to injured/sick
workperson, and employees. Services shall also include on-the way service
and other arrangements required for taking them to the nearest hospital in
case of emergency.

The scope of works shall include service of at least one part-time
experienced health worker/health assistant with a minimum of once a week
full time site visit as work assignment. The Contractor shall also supply and
provide adequate medicines and facilities required for standard first aid.

The Contractor shall inform the Engineer regarding the medical facility
within a week after its establishment and operation.

Crushing Plants

Crushing plants shall be located away from the population centers, water
intakes and should not disturb the sensitive echo system. Suitable dust
control device shall be filled to be the crusher to control emission of dust
from the plant.



(8) Hot Mix Plants and Batching Plants

Hot-mix plants an batching plants shall be located away from the population
centers. The Contractor shall take every precaution to reduce levels of noise,
vibration, dust and emission form his plants.

No bituminous material shall be discharged into drains. Nearby trees,
vegetation and property shall be protected during spraying of bitumen.

(9) Hazardous Materials

The Contractor shall not store hazardous materials near water surfaces. The
Contractor shall provide protective clothing or appliances when it is
necessary to use some hazardous substances.

High concentration of airborne dust resulting in deposition and damage to
crops and water resources shall be avoided. The Contractor shall take every
precaution to control excessive noise resulting in disruption to wildlife and
human population.

Only controlled explosives methods shall be applied and used in
construction works.

(10) Reinstatetment of Environment

The Contractor shall arrange and execute works as well as related activities
in such a way that environmental conditions are reinstated. He may be
required to carry out filing, removal and disposal works along with
plantation of grass and trees as directed by the Engineer at his own costs at
identified locations to reinstate environment.

Written instruction/approval shall be given by/sought from the Engineer

regarding reinstatement of environment both during and after completion of
works and upto the end of Defects Liability Period.

(11) Measurement and Payment
No separate measurement and payment shall be made for the works
described in this Clause.
110. PHOTOGRAPHS
(1) The Contractor shall supply negatives and unmounted positive colour prints

of photographs, of such portions of the works in progress and completed, as
may be directed by the Engineer. The negative of each photograph shall be
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()

the property of the Employer and shall be delivered to the Engineer with
prints. No prints from these negatives shall be supplied to anyone without
the written permission of the Engineer.

The photographs shall be two categories:

@) progress photographs (9 photographs, each of them shall have 4
prints and the negative supplied monthly)

(b) record photographs (9 photographs, each of them shall have 4 prints
and the negative supplied monthly)

Both categories of photographs shall be properly referenced to the approval
of the Engineer and on the back of each print shall be recorded the date of
the photograph and the direction in which the camera was facing, and
identifying description of the subject, and the reference.

The Contractor shall supply four prints of each photographs which shall be
taken at locations and times determined by the Engineer.

Photographs taken for the record purposes as ordered by the Engineer shall
be supplied with four prints, having on the reverse of one print the signature
of the Contractor and the Engineer for the purpose of attestation. If required,
the Contractor may at his own expense have an additional print similarly
attested for his retention.

Payment

Payment shall be made at the contract unit rate which shall be the full and
the final payment to contractor as per Clausel112.

SUPPLY OF VIDEO CASSETTES

(1)

()

The work consists of taking video film of important activities of the work as
directed by the Engineer during the currency of the contract and editing
them to a video film of playing time between the 60 minutes and 180
minutes as directed by the Engineer. It shall contain narration of activities
in English and/or Nepali by a competent narrator. The edition of the video
film and the script shall be approved by the Engineer. The video cassettes
shall be of acceptable quality and the film shall be capable of producing
colour pictures.

Measurement

The measurement for this item shall be by number of sets of edited master
cassettes supplied each with four copies thereof.
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Payment

The contract unit rate shall include all expenses for making video films with
the help of a professionally competent photographer, editing, narration and
supplying the final edited master cassette alongwith four copies thereof.

112. NOTES ABOUT MEASUREMENT AND PAYMENT

1)

(2)

Measurement

Unless specified, all measurements shall be based on *“Principals of
Measurement (Int.) for works of constructions.”

The tolerances specified in these Specifications are for evaluation of
accuracies only based on which the work shall be accepted or rejected.
However, the measurement of the work performed within the limits of
tolerances shall be the measurement of actual work done in place, if their
dimensions are less than what have been specified or instructed by the
Engineer. If the actual work done in place is more than what has been
specified or instructed by the Engineer, but within the limit of tolerance, the
measurement shall be the measurement of the work what has been specified
or instructed by the Engineer.

Measurement

Unless specified in the Contract, the unit rates and/or prices for items as set
out in the Bill of Quantities are the full and the final compensation to the
Contractor for:

e Supply of all materials necessary to complete the item as per
relevant specifications;

e Use of materials, labours, tools, equipment, machines and other

resources as per need,;

All handling, packing charges and transportation;

Site commissioning;

Maintenance and making good,;

All duties and obligations as set out in the contract;

General works such as setting out, clearance of site before setting

out and after completion of works

The preparation of detailed work programme

Providing samples of various materials proposed to be used

The detailed Design and Drawing of temporary works

Testing of materials

Any other details as required by the contract

Cost of all operations like storing, erection, moving into final

position, etc. necessary to complete and protect the work till

handling over to the Employer;
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e The cost for safeguarding the environment
e All incidental costs, not covered under above stated.

Where the Bill of Quantities does not include the items mentioned in
Section 100, no separate payment shall be made for such works. The costs
in connection with the execution of the works specified herein shall be
considered to be included in the related items of other works specified in
the Bill of Quantities or shall be considered to be incidental to the works
specified. Items specified in this Section and included in the Bill of
Quantities shall be paid at the contract unit rates as agreed and shown in
the Bill of Quantities.

NATIONAL SPECIFICATIONS

Certain Specifications issued by various national or other widely recognized
bodies are referred to in these Specifications. Such Specifications shall be
defined and referred to as National Specifications.

The Contractor may propose that the materials and workmanship be defined in
accordance with the requirements of other equivalent National Specifications and
he may execute the works in accordance with such National Specifications as may
be approved by the Engineer. A copy of the National Specification, together with
its translation into the English language if the National Specification is in another
language, shall be submitted to the Engineer along with the request for its
adoption.

In referring to National Specifications, the following abbreviations are used:

NS Nepal Bureau of Standards and Metrology

IS Indian Standards

IRS Indian Road Congress (i.e. Recommended Code of Practice by
IRC

ASTM American Society of Testing and Materials

BS British Standards

BSCP British Standard Code of Practice

AASHTO American Association of State Highway and Transportation
Officials

1ISO International Organisation for Standardisation

EN European Norm

NFP French Norm

Alongwith the commencement of the contract, the Contractor shall provide in his
site office at least one complete set of all National Specifications referred to in
these Specifications, if they are for the Sections applicable to the works. This set
shall be made available for use by the Engineer.
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EQUIVALENCY OF STANDARDS

Wherever reference is made in these Specifications to specific standards and
codes to be met by the materials, plant, and other supplies to be furnished, and
work to be performed or tested, the provisions of latest current edition or revision
of relevant standards and codes in effect shall apply. Other authoritative
standards which ensure a substantially equal or higher performance than the
specified standards and codes shall be accepted subject to the Engineer’s prior
review and approval. Differences between the standards specified and the
proposed alternative standards shall be fully described by the Contractor and
submitted to the Engineer at least 28 days prior to the date when the Contractor
desires the Engineer’s approval. In the event that the Engineer determines that
such proposed deviations do not ensure substantially performance, the Contractor
shall comply with the standards and codes specified. No payment shall be made
for adoption of higher standards.

UNITS OF MEASUREMENT, ABBREVIATION AND TERMINOLOGY
(1) Units of Measurement

The Symbols for units of measurement are used in these Specifications as
they are given below.

U micron = m*10°
Mm millimeter

M metre

Km kilometer

Sg.mm.or mm_ square kilometer
Sg.m.or m_ square meter
Sqg.km.or km_  square kilometer

Ha hectare

Cu.m.or m3 cubic metre

Litorl litre

Rad radian

°C degrees Celsius

kg kilogram

g gram = kg*10-3

mg milligram = kg*10-6
mg/l milligram per litre

t tonne = kg*103
kg/m3 kilogram per cubic metre
t/m3 tonne pe cubic metre
N Newton

N/m_ Newton per square metre
Lin.m Linear metre

Max Maximum

Min Minimum



Symbols of other units, if not covered above, shall be as per Sl system set out

in ISO 31/1.

(2) Abbreviations

The following abbreviations are used in these Specifications.

ACV
AlV
ALD
BA
BOQ
CBR
CR
dia
DOR
FI

Hr
LAA
LS
MC
MDD
Min
No
No
oMC
OPC
Pl

PL
PM
POL
ROW
SE
sec
SG
Sl
SSS
STV
TS
ucC
UCS
VIM
w/c

%

Aggregate Crushing Value
Aggregate Impact Value

Average Least Dimension
Bitumen Affinity

Bill of Quantities

Calilfornia Bearing Ratio
Crushing Ratio

Diameter

Department of Roads.

Flakiness Index

Hour

Los Angeles Abrasion Value
Linear Shrinkage

Moisture Content

Maximum Dry Density

Minute

Number (units), as in 6 no.
Number (order) as in No 6
Optimum Moisture Content
Ordinary Portland Cement
Plasticity Index

Plastic Limit

Plasticity Modulus (PI * % passing 0.425 mm sieve)
Petrol, Oil & Lubricant

Right of Way

Sand Equivalent

Second

Specific Gravity

International Standard Units of Measurements
Sodium Sulphate Soundness test, loss on 5 cycles
Standard Tar Viscosity

Tensile Strength

Uniformity Coefficient
Unconfined Compressive Strength
Voids in Mix

Water cement ratio

Weight

Percent
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(3) Terminology

The term “the Specifications” shall be construed as the Standard
Specification and the Special Specification all together.

(4) The Sections, Clauses and/or Sub-Clauses mentioned in these Specifications
deem to apply those of these Specifications only, if otherwise not specified.

PROGRAMME

The Contractor shall provide all information needed for fulfillment of the
programme and required in accordance with the Conditions of Contract including
the sequence in which he intends to work including implementation of quality
assurance plan. If the Contractor requests a change in the sequence and such
change is approve by the Engineer, the Contractor shall have no claim as per the
Conditions of Contract for delay arising from such revisions to the programme.

The programme for the construction and completion of the works shall be
established using CPM/PERT techniques or equivalent. The programme shall be
detailed enough to give, in addition to construction activities, detailed network
activities for the submission and approval of materials, procurement of critical
materials and equipment, fabrication of special products/equipments if any their
installation and testing, and for all activities of the Engineer that are likely to
affect the progress of work. The Contractor shall update all activities in
accordance with the Conditions of Contract on the basis of the decision taken at
the periodic site review meetings or as directed by the Engineer.

The programme shall also include the Contractor’s general requirements for any
road closures pursuant to Clause 102 to be agreed in principle with the Engineer.
Such agreement shall not relieve the Contractor of his responsibility to obtain
specific approval for each closure or series of closures.

Any proposal for night working shall also be stated in the programme.
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SECTION 200 - SITE CLEARANCE

201.

CLEARING AND GRUBBING

(1) Scope

(2)

The Section covers the clearing and grubbing necessary for the construction
of the works covered by the contract. Conservation of the top soil and flora
Is also covered under this Section.

Description of Work

()

(b)

(©)

Clearing

Clearing shall consist of the cutting, removing and disposal of all tree,
bushes, shrubs, grass, weeds, other vegetation, anthrills, rubbish,
fences, top organic soil not exceeding 150 mm in thickness and all
other objectionable material, resulting from the clearing and grubbing.
It shall also include the removal and disposal of structures that obtrude,
encroach upon or otherwise obstruct the work.

The moving of a certain amount of soil or gravel material may be
inherent to or unavoidable during the process of clearing and no extra
payment shall be made for this. Clearing shall include the removal of
all rocks and boulders of up to 0.15 m3 in size exposed or lying on the
surface.

Grubbing

In the roadway all trees upto 300 mm girth, stumps and roots shall be
removed to a depth of not less than 900 mm below the finished road
level and a minimum of 500 mm below the original ground level
whichever is lower.

Except in borrow areas the cavities resulting from the grubbing shall
be backfilled with approved material and compacted to a density not
less than the density of the surrounding ground.

Conservation of Top Soil

Where suitable topsoil exists within the limits of the area to be cleared
and grubbed, the Contractor shall, if ordered by the Engineer, remove
the topsoil together with any grass and other suitable vegetation. If not
used immediately, the topsoil shall be transported and deposited in
stockpiles for later use.



(d)

Conservation of Flora

Where provided for in the contract, certain designated flora
encountered in the road reserve and borrow areas shall be carefully
protected by the Contractor. In his tendered rate for Site Clearance,
he shall include for the careful removal and planting of the flora in a
protected and fenced-off area and, on completion of the road, for the
replanting of the flora in suitable positions in the road reserve in
accordance with the Engineer’s instructions.

(3) Execution of Work

()

(b)

Areas to be Cleared and Grubbed

Stumps, embedded logs, roots and all other vegetation growth and
accumulated rubbish of whatsoever nature and all other objectionable
material shall be completely removed to a depth as specified in Sub-
clause 201 (2) (a) and (b).

Normally the portions of the road reserve that fall within the limits of
the road prism, as well as certain borrow areas shall be cleared and/or
grubbed. Where the road reserve is to remain unfenced, the full width
of the road reserve shall be cleared and/or grubbed except for such
trees designated by the Engineer to be left standing and uninjured.

The Contractor shall mark the boundaries of the area for clearing and
grubbing and seek the approval of the Engineer before commencement
of the work. The Engineer shall designate in detail the exact areas to
be cleared, and grubbed and the time at which it shall be done.

Cutting of Trees

The Contractor shall take the necessary precautions to damage to
structures and other private or public property. If necessary, trees shall
be cut in sections from the top downwards. The branches of trees to
be left standing shall be trimmed so as not to intrude into a space of
7m above the roadway.

Such individual trees as the Engineer may designate and mark in white
paint shall be left standing and uninjured. In order to minimize
damage to trees that are to be left standing, trees shall be felled
towards the center of the areas being cleared, if so required by the
Engineer.

Permission for cutting trees must be obtained from the competent
authority who may require that trees be numbered, measured and
marked in the presence of officials from that authority. Cutting of
such trees shall then be carried out by the Contractor and the timber
stored at designated locations within the Right of Way.
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(d)

(€)

Felling and cutting of trees on the site and pilling them off the site
shall conform to the requirements of the competent authority.

All tree trunks and branches in excess of 150 mm in diameter shall be
cleaned off, secondary branches cut into suitable length and stacked at
sites indicated by the Engineer. Such timber shall not be used by the
Contractor for any purpose and shall remain the property of the
Employer.

All timber except such timber as can be used and all brush, stumps,
roots, rotten wood and other refuse from the clearing and grubbing
operations shall be completely removed from within the Right of Way.

Dealing with Anthills

Where anthills are encountered within the limits of the road prism,
they shall be excavated to a depth of not less than 750 mm below the
finished road level and the material carted to spoil. Cavities resulting
from the clearance of anthill material shall be backfilled with approved
material and compacted to a density not less than that of the
surrounding ground.

Where directed by the Engineer, the area covered by anthills shall be
treated, after excavation and before backfilling of cavities, with an
approved ant control chemical. Payment for such treatment shall be
made in the manner specified in the contract.

Disposal of Material

Material obtained from clearing and grubbing shall be disposed off in
borrow pits or other suitable places and be covered up with soil or
gravel as directed by the Engineer. The burning of combustible
material shall not, normally, be permitted and may only be done with
the prior written approval of the Engineer.

Where fences have to be taken down, fencing wire shall be neatly
wound into reels and all such wire, together with all fence posts and
other serviceable material from structures, etc., shall be stacked at sites
indicated by the Engineer.

Reclearing of Vegetation

When portions of the road reserve, borrow or other areas have been
cleared in accordance with the Specifications, but in the course of time,
vegetation grows again during construction, the Engineer may, if he
considers it necessary, order that the area be recleared.
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Before the bottom layer of the embankment is made, the Contractor
shall grub up and remove any vegetation that may in the meantime
have grown on the surfaces previously cleared and grubbed.

Such reclearing of areas previously cleared include the removal and
disposal of grass, shrubs and other vegetation in the same manner as
for the first cleaning operation. No separate payment shall be made
for reclearing of vegetation.

Measurement

Clearing and grubbing executed as per this Specification shall be measured
in square meter.

Cutting trees including removal of stumps and their roots of girth above 300
mm and backfilling to required compaction shall be measured in number
according to the sizes given below:

(@ Above 300 mm to 600 mm
(b) Above 600 mm to 900 mm
(c) Above 900 mm to 1800 mm
(d) Above 1800 mm

For this purpose girth shall be measured at a height 1 meter ground.

Cutting of trees upto 300 mm girth including removal of stumps and roots
and backfilling of holes with compaction shall not measured separately.

Payment

Clearing and grubbing and cutting trees shall be paid at their respective
contract unit rates which shall be the full and the final compensation to the
Contractor as per Clause 112. The contract unit rate for cutting of trees of
girth above 300 mm shall also include handling, salvaging, piling and
disposing off the cleared materials with all leads and lifts.

DISMANTLING CULVERTS, BRIDGES, OTHER STRUCTURES AND
PAVEMENT

1)

Scope

This work shall consist of removing as hereinafter set forth existing culverts,
bridges, pavements, buildings and other structure like guard-rails, kerbs,
manholes, catch basins, inlets, walls, drains etc., which are in place but
interfere with the new construction or are not suitable to remain in place,
and salvaging and disposing off the resulting materials and back filling the
resulting trenches and pits.
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(@)

(b)

(©)

(d)

(€)

(f)

(9)

Only those structures designated by the Engineer, or shown on the
Drawings, shall be demolished or removed.

Dismantling and removal operations shall be carried out in such a way
that the adjacent pavement, structures are left intact and in place. All
operations necessary for the removal of any existing structure which
might endanger new construction shall be completed prior to start of
new work.

Existing culverts, bridges, buildings and other structures which are
within the road and which are designated for removal, shall be
removed upto the limits and extent specified on the Drawing or as
indicated by the Engineer.

Materials that are to be salvaged shall be carefully removed and
stockpiled near the site at a location designated by the Engineer.
Materials which are to be salvaged or used in the reconstructed work,
have been damaged or destroyed as a result of the Contractor’s
operations, shall be repaired or replaced by the Contractor at his
expense. Materials that are not to be salvaged and stockpiled, shall be
removed and disposed off away from the site by the contractor at his
own expenses. In general, piling, piers abutments and pedestals shall
be removed to at least 300 mm below ground level measured at the
face unless a different depth is designated or specified. Existing
reinforcement that is to be incorporated in new work shall be protected
from damage and shall be thoroughly cleaned of all adhering material
before being embedded in new concrete.

When pipe culverts, wooden culverts, gabion walls or other structures
with a salvaged value are removed, care shall be exercised in their safe
removal. The material involved shall be kept intact without damage.
The Contractor shall be responsible for the satisfactory removal of
such structures in an usable condition.

Salvaged reinforced concrete pipes, corrugated steel pipes, wooden
boxes or other structures shall be stored at places as directed by the
Engineer or shown on the Drawing. Structures or portions thereof
which are specified in the contract for reerection shall be stored in
separate piles.

Timber or lumber from old structures which is designated by the
Engineer as materials to be salvaged shall have all nails and bolts
removed therefrom and shall be stored in neat piles in locations
suitable for loading.
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(h) All operations necessary for the removal of any existing structure
which might endanger new construction shall be completed prior to the
start of new work.

(i) All salvaged materials shall be the property of the Employer.

() All materials obtained from dismantling operations which, in the
opinion of the Engineer, cannot be used or auctioned shall be disposed
off.

Dismantling Culverts and Bridges

The structures shall be dismantled carefully and the materials shall be so
removed as not to cause any damage to the serviceable materials to be
salvaged. The part of the structure to be retained and other structures nearby
shall be safeguarded against any damages.

Where existing culverts/bridges are to be otherwise incorporated in the new
work, only such parts of the existing structure shall be removed as are
necessary and directed by the Engineer to provide a proper connection to the
new work. The connection edges shall be cut, chipped and trimmed to the
required lines and grades without weakening or damaging any part of the
structure to be retained.

Steel structures shall, unless otherwise provided, be carefully dismantled in
such a manner as to avoid damage to members thereof. The structure shall
be removed in a condition suitable for re-erection unless otherwise shown
on the Drawing. All members shall be match-marked by the Contractor
with white lead paint before dismantling; end pins, nuts, loose plates, etc.,
shall be similarly marked to indicate their proper location; all pins, pin holes
and machined surfaces shall be painted with a mixture of white lead and
tallow and all loose parts shall be securely wired to adjacent members or
packed in boxes.

Dismantling Other Structures and Pavements

In removing pavements, kerbs, gutters, walls and structures like catchpits,
outlets, etc., where portions of the existing construction are to be left in the
finished work, the same shall be removed to an existing joint or cut and
chipped to a true line with face perpendicular to the surface of existing
structure. Sufficient removal shall be made to provide connections with the
new work as directed by the Engineer. All pavements, base courses in
carriageway and shoulders, etc. designated for removal shall be broken to
pieces whose volume shall not exceed 0.02 cubic meters and stockpiled at
designated locations if the materials are to be used later or otherwise arrange
for disposal.
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Back-filling

Holes and depressions caused by dismantling operations shall be backfilled
with excavated or other approved materials and compacted to required
density as directed by the Engineer.

Measurement

Prior to commencement of dismantling, the work of dismantling structures
shall be measured in the units given below:

Type of Work Unit
(i) Dismantling brick/stone masonry/

Concrete (plan and reinforced) cu.m.
(i) Dismantling gabion cu.m.
(iii) Dismantling steel structures tonne
(iv) Dismantling timber structures cu.m.

(v) Dismantling pipes, guard rails,

Kerbs and gutters lin.m.
(vi) Utility services lump sum
(vii) Pavement cu.m.
(viii) Dismantling pipe culverts no.
(ix) Dismantling pitching and rip raps sg.m.

Associated works like disposal, stockpiling, marking and numbering, etc.,
shall not be measured separately.

Payment

The various dismantling works shall be paid at their respective contract unit
rates which shall be full and the final compensation to the Contractor as per
Clause 112 and for the cost of all operations involved for completion of this
item.
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SECTION 400 - FENCING

401.

402.

SCOPE

This Section covers the erection of new fences along the boundaries of the road
reserve and/or camp site as indicated on the Drawing or directed by the Engineer.

It shall also include the erection and later removal of temporary fences other than
temporary fences for bypasses. Except for when the Engineer allows otherwise,
new fences as well as temporary fences shall be erected before construction on a
particular portion of the road where work is commenced with.

MATERIALS
(1) Posts, Stays, Standards and Droppers
Posts, stays, standards and droppers shall be of the type and size indicated

on the Drawing. Concrete posts shall comply with the requirements of IS
4996 and the mild steel posts shall comply with the requirements of 1S 226.

(2) Bolts for Stay
Bolts shall be galvanized steel bolts of the required length and diameter.

The diameter shall not be less than 12 mm. All the necessary bolts, together
with nuts and washers, shall be supplied with each post.

(3) Wire
(a) Barbed Wire
Barbed wire shall comply with the requirements of NS: 168/2045 and
shall be of mild steel grade, double strand, unidirectional twist wire,
each strand 2.50 mm diameter for use at any height above ground.

The wire shall be either lightly galvanized or fully galvanized, as
specified in the Bill of Quantities.

(b) Smooth Wire

Smooth wire shall comply with the requirements of N.S. 163/2045 and
shall be of the type specified below:

e Straining wire shall be 4 mm diameter, lightly galvanized wire.
e Fencing wire shall be high tensile grade, 2.24 mm diameter
wire, either lightly or heavily galvanized, as specified in the

Bill of Quantities.

e Typing wire shall be 2.50 mm diameter, mild steel, lightly
galvanized wire for tying fencing wire to standards and
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droppers, and 1.6 mm diameter, mild steel, lightly galvanized
wire for tying netting and mesh wire to fencing wire.

(4) Wire Netting
Wire netting shall be heavily galvanized mild steel wire with a minimum
diameter of 1.8 mm and hexagonal mesh of 60 * 80 mm or as shown on the
Drawing.
The width shall be as shown in the Drawing.

(5) Gates

Gates shall be complete in every respect, including hinges, washers, bolts
and locking chain attached to the gate.

(6) Manufacturing Tolerances for Wire

Nowhere the actual diameter of the wire shall be less than the specified
diameter by more than the following tolerances:

Specified diameter Tolerances

Upto 1.5 mm (+/-) 0.03 mm
Above 1.5 mm up to 2.5 mm (+/-) 0.04 mm
Above 2.5 mm (+/-) 0.05 mm

INSTALLATION OF POST AND STANDARDS

Straining posts shall be erected at all ends, corners and bends in the line of fences
and at all junctions with other fences. Straining posts not be spaced further apart
than shown on the Drawing. The height of posts above ground shall be such that
the correct clearance between the lowest wire and the ground can be obtained.

Posts shall be accurately set in holes and where shown on the Drawing be
provided with concrete bases to the dimensions shown on the Drawing.

Holes shall be dug to the full specified depth of the posts. Where due to the
presence of rock the holes cannot be excavated by means of hand or pneumatic
tools and the Contractor has to resort to the use of explosives, he shall be paid
separately for the drilling and blasting operations required.

Corner, gate, end and straining posts shall be braced by means of stay or anchors,
as shown on the Drawing or as directed by the Engineer. Pipe stays shall be
bolted to the posts.
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Standards shall be firmly planted into the ground at the spacing shown on the
Drawing or as directed by the Engineer. The spacing of standards between any
two straining posts shall be uniform and not greater than that shown on the
Drawing. In rock or hard material standards shall be either driven or set in holes
drilled into the rock. The size of drilled holes shall be such that a tight fit is
obtained. Care shall be exercised when driving standards in order to prevent
buckling or damaging them.

All posts and standards shall be accurately aligned and set to plumb. After posts
and standards have been firmly set in accordance with the fore-going
requirements, the fence wire shall be attached thereto at the spacing shown on the
Drawing.

INSTALLATION OF WIRE

All fencing wire shall be wired to the sides of standards or posts in order to
prevent the wires from being displaced and becoming loose. The wire shall be
carefully stretched and hung without sag in true alignment. It shall not be
stretched so tightly that it breaks or the end, corner, straining or gate posts are
pulled up.

Each strand of fencing wire shall be securely fastened in the correct position to
each standard with soft galvanized binding wire. The binding wire for each
horizontal fence wire shall pass through a hole or notch in the standard to prevent
slipping of the fence wire in a vertical direction, while the ends of the wire shall
be wrapped at least four times around the fencing wire to prevent it from moving
in a vertical direction.

At end, corner, straining and gate posts the fencing wire shall be securely
wrapped twice around the posts and secured against slipping by tying the end
tightly around the wire by means of at least six snug, tight twists.

Splices in the fencing wire shall be permitted if made in the following manner
using a splice tool. The end of each wire at the splice shall be carried at least 75
mm past the splice tool and wrapped snugly around the other wire for not less
than six complete turns, the two separate wire ends being turned in opposite
directions. After the splice tool is removed the space left by it in the splice wire
shall be closed by pulling the wire ends together. The umused ends of wire shall
be cut close so as to leave a neat splice.

The gaps between gate posts and the adjacent straining posts shall be fenced off
with short fencing wires or as shown on the Drawing.

Droppers shall be tied to each fence wire with soft binding wire in the required
position as specified for standards, to prevent slipping in a vertical direction. The
spacing of droppers between any two straining posts shall be uniform. Anchoring
to structures shall be done as shown on the Drawing.
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The completed fences shall be plumb, true to line with all posts, standards and
stays firmly set. The height of the lower fencing wire above the ground at posts
and standards shall not vary by more than 25 mm from their prescribed relative
vertical positions.

INSTALLATIONOF GATE

(a) Gates shall be installed at he positions indicated in the Drawing. The gates
shall be hung on gate fittings in accordance with the requirements shown on
the Drawing. Gates shall be so erected that they swing in a horizontal plane
at right angles to the gate posts, clear of the ground in all positions. At
pedestrian and security fences the double swing gates shall not leave a gap
of more than 5 mm between them when closed and single swing gates shall
not leave a gap of more than 5 mm from the gate post when closed.

(b) The Contractor shall, on completion of each Section of fencing, remove all
cut-offs and other loose wire or netting so as not to create a hazard to
grazing animals or a nuisance to the owners of the ground.

MEASUREMENT

The fencing shall be measured in linear metres inclusive of all excavations,
installation of posts and standards, barbed wires, painting if any, entry gates and
other requirements necessary to complete the work as per this Specification.
PAYMENT

The fencing, measured as stated above, shall be paid at the contract unit rate

which shall be the full and the final compensation to the Contractor as per Clause
112
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SECTION 500 - QUALITY CONTROL
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502.

503.

SCOPE

This Section covers the Quality Control System and procedures, Quality
Assurance Plan, programme of tests, trials, general procedures for acceptance as
well as laboratory arrangements and related facilities which are required for the
selection and control of the quality of materials and workmanship.

CONTRACTOR RESPONSIBLE FOR THE QUALITY OF THE WORKS

All materials incorporated and all workmanship performed shall be strictly in
conformity with the requirements of the Specifications and the Contractor shall be
responsible for the quality of the works in the entire construction within the
contract.

The Contractor shall provide, use and maintain on the Site, throughout the period
of execution of the contract, a laboratory with adequate laboratory equipment
operated by competent staff for carrying out tests required for the selection and
control of the quality of materials and for the control of workmanship in
accordance with these Specifications. The list of laboratory equipment to be
procured and laboratory facilities to be provided shall be got approved from the
Engineer. The Contractor shall assume that tests shall be required on all materials
to be used in the works and on all finished works and on all finished works or part
of works.

QUALITY CONTROL SYSTEM

The Quality Control System comprises the methods, procedures and organization
for the Quality Control of the works. The Contractor shall implement the Quality
Control System in the following sequence:

(1) Sequence

(@) Complaint testing for materials including laboratory trials,

(b)  Complaint testing for methods and equipment prior to the
commencement of the work,

(©) Control testing during construction,
(d)  Acceptant testing on completed works or parts of the works.

The Contractor shall carry out all necessary tests and shall report to the
Engineer the results of such tests before submitting materials and/or finished
works or part of works to the Engineer for approval in accordance with this
Specification. In certain circumstances, tests may be carried out at the place
of manufacture as per the Conditions of Contracts.
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(2)

For satisfying himself about the quality of the works, quality control tests
shall be conducted by the Engineer himself or by any other agencies deemed
fit by the Engineer. Additional tests may also be conducted where in the
opinion of the Engineer such tests are needed.

Before commencement of the work, the Contractor shall demonstrate a trial
run of all construction equipment for establishing their capability to achieve
the laid down Specifications and tolerances to the satisfaction of the
Engineer.

The supply, testing and monitoring shall be in compliance with a Quality
Assurance Plan, Clause 504 and the provisions in the contract.

QUALITY ASSURANCE PLAN

The Contractor shall submit to the Engineer for his approval, the Quality
Assurance Plan (QAP) which shall be based on the detailed Programme of the
Works as per Clause 116 of these Specifications.

The Quality Assurance Plan shall include the following:

1)

)

The Quality Control Schedule Comprising of:

(@) The recapitulative test schedule and testing programme detailing the
list of tests for compliance, laboratory trials, site trials and trials
Sections, construction control tests and their frequencies, tests for
acceptance of the completed works with their dates.

(b) Recapitulative list of “critical” acceptance testing procedures, for
equipment or parts of the works which corresponds to the tasks on the
Critical Path according to the construction Programme.

(c) Estimate of the number of tests to be carried out, list and number of
appropriate equipment to conduct them, list of tests to be conducted
outside the site laboratory, if any, identification of the outside
laboratory where proposed to carry out the test.

(d) List of staff assigned to the laboratory, their position and
responsibilities in the quality control procedures, their qualification
and experience, general description and detailed organization of the
laboratory activities.

The list of sources of materials and/or of manufactured articles, their main
characteristics, their identification mode as provided by the supplier when
required; the programme of supply and procurement of material and/or
manufactured articles in accordance with the Programme pursuant to Clause
116.
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(3) The list of tests and quality control procedures to be implemented by the
Sub-contractors, if any, pointing out the “critical” acceptance testing
procedures relating to the Sub-contracted works, which correspond to the
tasks on the Critical Path included in the Sub-contracted works.

The Contractor shall implement the Quality Control in compliance with the
approved QAP.

The Engineer’s approval of the QAP shall not relieve the Contractor from
his responsibility of the quality of the Works as per the Conditions of
Contract and these Specifications nor shall the Engineer’s approval of the
QAP exempt the Contractor of any procedure to inform the engineer in
writing or request for the Engineer’s approval or reapproval as specified in
the Conditions of Contract and/or in these Specifications.

The Contractor shall monitor and update the QAP on the basis of the
decisions taken at the periodic review meetings or as directed by the
Engineer and in accordance with the programme of the works as per Clause
116 and the Conditions of Contract.

TESTING PROCEDURES AND SETS OF TESTS

For ensuring the quality of the work, the materials and the workmanship shall be
subjected to testing in accordance with procedures, sets of tests and frequencies
are not restrictive. The Engineer shall direct for the tests to be carried out as
frequently as deemed necessary that the materials and workmanship comply with
their Specifications.

Sets of tests to be carried out on the materials and the workmanship as specified
in these Specifications are recapitulated in Clause 510. Where no specific testing
procedure is mentioned in the Specifications, the tests shall be carried out as per
the prevalent accepted engineering practice or directions of the Engineer.

LABORATORY TRIALS TO CONFIRM COMPLIANCE WITH
SPECIFICATIONS

(1) Filling and Pavement Materials

Laboratory trials shall be carried out by the Contractor on filling and
pavement materials proposed to be used in the works in their natural state.
The laboratory trials shall establish a relationship between their specified
requirements of the end product and properties which can be determined in
the field for construction control purposes.

Laboratory mixes and site trials for bituminous mixes shall be carried out in
accordance with the requirements of the Sections 600.
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The mixed materials, the composition of which meets the specified
requirements and is accepted by the Engineer, shall then be used in the site
trials carried out in accordance with Clause 507 to ensure that all specified
requirements of the completed pavement courses can be achieved.

The Contractor shall submit the proposals for the site trails to the Engineer
at least two weeks before he intends to use the mixed materials in the site
trials in accordance with Clause 507.

Concrete

Laboratory trials for concrete mixes as specified in Clause 2004 shall be
carried out by the Contractor to demonstrate that the compostion of the
mixes proposed for the concrete meets the requirements of the
Specifications.

The compositions of concrete mixes which meet the specified requirements
and are accepted by the Engineer shall be then used in the site trials carried
out in accordance with Clause 507.

507. SITE TRIALS OR TRIAL SECTIONS

1)

Earthworks and Pavement Materials

Site trails for laying and compaction shall be carried out by the Contractor
on all earthworks and pavement materials proposed for the works, using the
same constructional plant and methods proposed by the Contractor for use in
the works. The trials shall demonstrate the suitability of the method and
equipment for laying and compacting the material to the specified density
and confirm that other specific requirements of the completed earthwork or
pavement work can be achieved.

Each trial area shall be at least 100 metres long and to the full construction
width and shall be laid to the specified depth for the material. It may form a
part of the works provided it complies with the required Specifications. Any
areas, which do not comply with the Specifications shall be removed and
new trial shall be made.

The Contractor shall allow in his programme for conducting such site trials
and for carrying out the appropriate tests on them in accordance with the
Quality Assurance Plan. The trials on each pavement layer shall be
undertaken at least 21 days ahead of the commencement of the related work.

The Contractor shall compact each section of the trial over the range of
compactive effort the Contractor is proposing. The data in respect of the
following shall be recorded for each level of compactive effort at each site
trial:
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@) The composition and grading of the material before the site trial.

(b) The composition and grading of the material including the lime or
bitumen content.

(©) The moisture content at the time of compaction and the optimum
moisture content for the specified compaction.

(d) The type, size, tyre pressures, frequency of vibration and the number
of passes made by the compaction equipment.

(e) The maximum dry density or target density as appropriate measured
on a sample before and at intervals through the site trials.

) The density achieved.
9) The compacted thickness of the layer.
(h) Any other relevant information as directed by the Engineer.

At least, eight sets of tests shall be made by the Contractor on each 100
metres length of trial section for each level of compactive effort. If all eight
sets of results over the range of compactive effort proposed by the
Contractor meet the specified requirements for the material, the site trial
shall be deemed successful. The above data recorded in the trial shall
become the agreed basis on which the particular material shall be provided
and processed to achieve the specified requirements. If required, the QAP
shall be updated or modified on the basis of these data.

If, during the execution of the works, the construction control tests indicate
that the requirements for a material are not being consistently achieved, then
work on that layer shall be stopped until the cause is investigated by the
Contractor. Such investigation may include further laboratory and site trials
on the materials to determine a revised set of data as stated above which
when agreed, shall be the basis on which all subsequent material shall be
provided and processed to achieve the specified requirements.

Concrete

Site trials for concrete mixes as specified in Clause 2004 shall be carried out
by the Contractor to demonstrate the suitability of his mixing equipment.
During the site trials, compliance with the Specifications for weighing
equipment, storage of ingredients, means of transport for concrete, placing,
compaction and curing shall be checked by the Engineer.

During the site trial a full scale sequence including placing and compaction
of concrete shall be carried out on a part of the works which will represent
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(4)

particular difficulties due to the presence of reinforcement, obstructions or
others.

The Contractor shall allow in his programme for conducting the site trials
and for carrying out the appropriate tests, including the time required to
obtain compressive strength test results at 28 days. The Contractor shall
inform in writing the Engineer at least two weeks before the date he
proposes to use the concrete mixes in the site trials with all relevant data
including the trial programme, the results of the laboratory trial tests for the
proposed concrete mixes and compliance tests results of all constituents i.e.
cement, aggregates, water and admixtures, if any.

Production of Materials and Crushing Plant

Full scale site trials corresponding to one day production shall be carried out
by the Contractor on all type of materials to be processed using the crushing
plant, related devices and methods to demonstrate the suitability of the
equipment to provide materials of the characteristics and performances
specified in these Specifications.

At each stage of the processing, materials shall be sampled, and the
following characteristics shall be determined in the laboratory and recorded:

(@) the grading of the material

(b) characteristics of the fine fraction : Sand Equivalent (SE): Mica
Content; and if SE<40, Plasticity Index.

(c) Characteristics of the coarse fraction : LAA, AlV, ACV, FlI,
Adhesivity test, Crushing Ratio.

At least three sets of tests shall be conducted by the Contractor at each stage
of the production. If all the three sets of results over the full sequence of
production proposed by the Contractor meet the specified requirements for
the materials, the site trial shall be deemed successful.

Other Works and Equipment

Site trials for Prestressed Concrete Works, Painting of Structural Steelwork
etc. are detailed in the relevant Sections of these Specifications.

Approval of the Engineer to a set of data recorded in a site trial shall not
relieve the Contractor of his responsibilities to comply with the
requirements of these Specifications
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CONTROL TESTING DURING CONSTRUCTION

1)

)

Earthworks and Pavement Materials, Backfill to Drainage and Other
Structures

All earthworks, pavement layers, and backfill to drainage and other
structures shall be subject to control testing (process control) including, if
required, testing by the Engineer in accordance with the Conditions of
Contract and Clause 503. The Contractor shall allow in his programme or
sequence of operations for any disturbance or delays occasioned by such
control and testing.

Other Works and Equipment

Quality Control procedures are detailed in the relevant Sections of these
Specifications.

ACCETPANCE TESTS FOR COMPLETED WORKS OR PARTS OF THE
WORKS

1)

Earthworks and Pavement Materials, Backfill to Drainage and Other
Structures

The Contractor shall request, in writing for the Engineer’s approval for each
layer of each section of earthwork, pavement construction and backfill to
drainage and other structures. Such requests shall be made only when the
Contractor is fully satisfied that the section of the works concerned is in the
condition required by the relevant Specifications. Such request shall be
accompanied by the tests results required by the Sub-clause 503 (1) (a), (b),
(c) and the relevant Sections of these Specifications.

The Engineer shall thereupon, without undue delay, inspect the Section for
any visible defects including, heaving material (visible during compaction
or on proofrolling) segregation, and for the uniformity of the mixing and
compaction. If the visual aspects are satisfactory the Engineer shall test the
Section of the works submitted and inform the Contractor in writing of the
results of the tests specifying acceptance or rejection of the Section or the
layer concerned.

Work on a layer shall in no circumstances commence until the preceding
layer has been approved and accepted by the Engineer in writing. The
Contractor shall be fully responsible for protecting and maintaining the
condition of the work which has been submitted for approval.

Should any layer be left unprotected for more than 24 hours subsequent to
approval, the Contractor shall request for reapproval of the layer and the



layer shall again be subject to proofrolling, construction control testing, and
tolerance checks in accordance with these Specifications.

Notwithstanding the Engineer’s approval of a layer, the Contractor shall be
responsible for making good any subsequent damage due to traffic, ingress
of water or any other reason and should any damage occur the layer shall
again be subject to proofrolling, construction control testing and tolerance
checks in accordance with these Specifications.

(2) Other Works and Equipment

Acceptance tests for other works and equipment are detailed in the relevant
Sections of these Specifications.

510. RECAPITULATIVE SCHEDULE OF TESTS
The tests to be carried out and their frequency for the quality control of the works
are detailed in the relevant Sections of these Specifications.
The following Table 5.1 recapitulates the testing schedule for the main types of
works.
Table 5.1: Testing Schedule
PART OR Section/
COMPONENT OF Clause TESTS FREQUENCY
THE WORKS No.
PIPE DRAINS, PIPE 700
CULVERTS AND
CONCRETE CHANNELS
MATERIALS FOR RE- 701 IDENTIFICATION : Gradation, As specified or required by the
FILLING THE Plasticity Index, CBR In-Situ Engineer
TRENCHES Density (95% MDD)
PRODUCTION OF 800
MATERIALS e Site Trials: Before starting production
e  Other tests on materials According to the relevant
NATURAL AND CRUSHED component of the works
MATERIALS
EARTHWORKS 900

FILL MATERIAL

COMPACTION

Material Identification, MDD,
OMC, CBR

MC
Field Density

For each new source and in
every 1500 m3 or part of it
For each new source and in
every per 250 m3 or part of it
One set per 500 m2 of each
layer with a minimum 3 test
per Section




PART OR Section/
COMPONENT OF THE TESTS FREQUENCY
WORKS Clause
No.

SUBGRADE

UNTREATED SUBGRADES, 1000

CAPPING LAYERS

MATERIALS Material  Identification, MC | e  For each new material and not

1003 MDD, OMC, CBR less than once per 3000

COMPACTION &

1004 Field Density e Once per 250 m2 of each layer
or part of it.

MECHANICAL

STABILISATION 1005

IN-SITU MATERIAL Material ~ Identification, MC | e  One test for each new material

MDD, OMC, CBR and one test per 3000 m2 of each
layer or part of it.

STABILISER Grading, ES (for sand) e  One test for each new source and
one test per 500 m3 of additive
material or part of it.

MIXED MATERIAL MDD, OMC, CBR, MC e One test for each new material
and one test or part of it.

COMPACTION Field Density e Once per 250 m2 of each layer
or part of it.

LIME STABILISATION

1006
IN-SITU MATERIAL Material Identification, MC, e  One test for each new
OMC, CBR material and one test per
3000 m2 of each layer or
part of it.

LIME Quality of Lime e For each consignment
delivered at the site.

MIXED MATERIAL MDD, OMC, CBR, MC e One test for each new
material and one test per 400
m2 of each layer or part of it.

COMPACTION Field Density e Once per 250 m2 of each
layer of part of it.

SUBBASE, BASE, HARD

SHOULDER AND GRAVEL 1200

WEARING COURSE

MECHANICALLY STABLE

MATERIALS FOR SUBBASE 1201

MATERIALS Material  Identification, MC, | e  Once per 200 m3 or part of it and

Gradation, Plasticity index, change in source with a
minimum of 2 tests per Section.

MDD, OMC e Once per 1000 m3 or part of it
and change of source, with a
minimum of 2 tests per Section.

COMPACTION

Field Density and moisture
content

Once per 500 m2 of each layer with a
minimum of 2 tests per Section.




PART OR
COMPONENT OF
THE WORKS

SECTION/
CLAUSE
No

TESTS

FREQUENCY

GRADED CRUSHED STONE
FOR BASE AND SUBBASE

MATERIALS

COMPACTION

1202

Material ldentification, MC,
Gradation, Plasiticity Index,
Fl

LAA, AlV, Crushing Ratio,
SSS, CBR

MDD, OMC

Field Density and moisture
content

Once per 200 m3 or part of it
and change in source with a
minimum of 2 tests per
Section

Once per 200 m3 or part of it
and every change of source
Once per 500 m3 or part of it
& every change of source,
Once per 1000 m3 or part of it
& every change of source,
with a minimum of 2 tests per
Section.

Once per 500 m2 of each layer
with a minimum of 2 tests per
Section.

WATER BOUND MACADAM
BASE AND SUBBASE

MATERIALS

COMPACTION

1203

Material Identification,
Gradation, Flakiness Index,

LAA, AlV

Field Density and moisture
content

Once per 200 m3 or part of it
and change in source with a
minimum of 2 tests per
Section

Once per 200 m3 or part of it
and change in source.

Once per 500 m2 of each layer
with a minimum of 2 tests per
Section.

GRAVEL
COURSE

MATERIALS

WEARING

COMPACTION

1205

Material Identification,
Gradation, Plasticity Index,
CBR, LAA, AIV
MDD,OMC

Field Density and moisture
content

Once per 300 m3 or part of it
and for each new source

Once per 400 m3 or part of it
and for each change in sources

Once per 200 m2 of each layer
with a minimum of 3 test s per
Section.

BITUMINOUS SURFACE
AND BASE COURSE

PRIME COAT - TACK
COAT

MATERIALS

CONSTRUCTION

1300

1302

Quality of Binder

Binder temperature for
application

Rate of spread of binder

Certificates from suppliers.
One set of tests for each 50,000
litres of supply or part of it

At regular close intervals

2 tests per run




SURFACE DRESSING
MATERIAL

1303

Material ldentification,
Gradation, FI
LAA, AlV,CR

Degradability test, SSS

Striping Value

Once per 50 m3 or part of it
and change in source

Once per 250 m3 or part of it
and change in source

Once per 500 m3 or part of it
and change in source

One set of 3 specimens for
each source of supply. Then,
when warranted, by change in
the quality of aggregates.




PART OR Section/ TESTS FREQUENCY
COMPONENT OF Clause
THE WORKS No.
SAND ASPHALT 1309 Material Identification, Once per 100 m3 or part of it
MATERIALS Gradation, and change in source
Sand Equivalent Once per 500 m3 or part of it
Quality of Filler and change in source
Per 50 tonnes or part of it and
change in source
Quality of Bitumen Certificates from suppliers.
Penetration test One set of tests for each
50,000 litres of supply or part
of it
At close intervals as directed
by Engineer.
Mixture
Grading and Bitumen Content Each 100tonnes of mix or part
Marshall stability, of it
CONSTRUCTION Control of temperature As required
EMULSION AGGREGATE MIX | 1310
MATERIALS Material Identification, Once per 100 m3 or part of it
Gradation and change in source
Once per 500 m3 or part of it
LAA, SSS, SE and change in source
) ) Per 50 tonnes or part of it and
Quality of Filler change in source
) Certificates from suppliers.
Emulsion One set of tests for each
20,000 litres of supply or part
Water Content Sieve test of it.
Mixture Each 100 tonnes of mix or part
Grading and Bitumen Content of it
Marshall  stability, flow or Each 100 tonnes of mix or part
Duriez test of it
Each 100 tonnes of mix or part
CONSTRUCTION Compaction ot P
Each 100 tonnes of mix or part
of it
Per 500 m2 or part of it
COLD ASPHALT 1311
MATERIALS Material Identification, Once per 100 m3 or part of it
Gradation, and change in source

CONSTRUCTION

LAA, ACV, SSS, SE
Flakiness Index
Quality of Filler
Emulsion

Water Content
Sieve test

Once per 500 m3 or part of it
and change in source

Once per 100 m3 or part of it
and change in source

Per 50 tonnes or part of it and
change in source

Certificates from suppliers.
One set of tests for each
20,000 litres of supply or part
of it.




Mixture

Grading and Bitumen Content
Marshall stability, flow and
voids

Compaction

Each 100 tonnes of mix or part
of it

Each 100 tonnes of mix or part
of it

Each 100 tonnes of mix or part
of it

Per 500 m2 or part of it




PART OR Section/Clause TESTS FREQUENCY
COMPONENT OF No
THE WORKS '
CONCRETE 2000 e Cement: e  Conservative samples for each
MATERIALS Acceptance tests: supply and not less than every
200 t or part of it.
CONTROL TESTS: e  Testing in case of non
Chemical composition compliance of tfhe ';mxes OL )
Physical properties storage on site for longer than
y month
e  Aggregates :
Acceptance tests: e Sub- clause 2003 (5)
CONTROL TESTS: e  Each delivery and every 100 t
Grading or part of it for fine aggregate
Silt &clay content and 250 t or part of it for coarse
Organic Impurities aggregate
Chloride content, sulphate As frequently as required
C\;)Vn;;r:t, A/\-\dlr|<na}|)ltLeranIIVIty e Sub-clause 2003 (7) and (8)
CONCRETE
e LAB. TRIALS e  Sub-clause 2401 (4)
e SITE TRIALS e Sub-clause 2401 (4)
e Control tests e  Earth works: Every 6 m® of
e Compressive strength each class.
When compliance is
established: every 20 m® or
part of it.
REINFORCEMENT: Clause 2014
MISCELLANEOUS 2400
STRUCTURES
GABIONS 2401 e Gabion wires: e Sub-clause 2401 (4)
Tensile  Strength, Mass,
MATERIALS Uniformity and adhesion of
Zinc coating
e Specific gravity and water | ¢  Sub-clause 2401 (4)
absorption of stones
e Dismantling of gabion | ¢ Every 50 m3 or part of it
boxes for workmanship
CRIB WALLS 2402 e Gradation of  backfill | ¢ Minimum one test for every
material 250 m3 or part of it and for
each source of material
e  One set of test for every 50
SUB-SURFACE DRAIN 2404

e  Gradation Analysis

m3 and or part of it and for
each change in source of
material




BRICKWORKS FOR

STRUCTURES
MATERIALS 2502 e Quality of Bricks ° Asrequired
e Quality of cementand sand | Every 10 m® of brick work
or part of it.
MORTAR 2511 e Control tests P
Compressive strength  of
mortar
MASONRY FOR STRUCTURES
MATERIALS 2602 e Quality of cementand sand | e  Asrequired.
e Control tests
MORTAR 2610 Compressive strength of mortar | ¢ Every 10 m® masonry of

e Dismantling of masonry
(Am_1m)

part of it.
Every 30 m® masonry of
part of it.




511.

LABORATORY

1)

(2)

(3)

(4)

()

The Laboratory shall be located on the site as described in the contract or
shown on the Drawing. It may be established specifically for the contract
with the approval of the Engineer.

Setup

All laboratories to be provided under the contract shall be set up and shall be
in fully operating condition not later than sixty days after the Engineer’s
order to commence the work.

No construction work shall be permitted until the laboratories have been
accepted by the Engineer.

If the Contractor fails to provide the laboratories within the specified period,
the Engineer shall make alternative arrangements as he considers necessary.
These arrangements may include the use of rented accommodation,
purchased caravans, portacabins and/or the contracting of laboratory
services etc. The Contractor shall bear all the costs of such temporary
arrangements made by the Engineer, including that of additional transport.

Laboratory Equipment

All equipment necessary for testing of materials and workmanship shall be
deemed to form part of the permanent works unless otherwise provide in the
contract. It shall be delivered to the site in accordance with the schedule of
requirements of such equipment described in the contract. However the
non-inclusion of any item of such equipment in the schedule of requirements
shall not relieve the Contractor of the responsibility to supply it if it is
required for the proper control of the quality of the materials and/or
workmanship, notably when identified in the list of appropriate equipment
to be supplied in accordance with Clause 504 (1) (c). The equipment shall
be delivered to the site not later than sixty days after the order to commence
the works.

Ownership

Unless otherwise stated in the contract the ownership of all laboratories and
equipment shall revert to the Contractor.

Attendance

The Contractor shall keep the Laboratories in a well maintained, clean and
habitable condition.

The Contractor shall keep all laboratory equipment in good working
condition throughout the period of the Contract at his own expense.



(6)

(7)

The Contractor shall provide all tools, consumable items for testing and all
the assistance as may be required by the Engineer and his staff for
measuring and checking the works.

Measurement

(@)

(b)

(©)

The laboratory which has been sent up and equipped as per
requirement of these Specifications shall be measured for payment in
number.

Laboratory Equipment

The laboratory equipment provided as per the required list of these
Specifications shall be measured for payment in one lot for each
laboratory.

Laboratory Staff

The laboratory staff assigned as per requirement confirming to the list
provided in the contract shall be measured in man-month for each
personnel. The man-month shall include the holidays and leaves as
specified in the contract.

Payment

(@)

(b)

(©)

Laboratory

The laboratory as measured in number shall be paid as per the contract
price on lumpsum basis. The contract price shall be the full and the
final compensation to the Contractor for providing the laboratories
premises; electricity supply; water supply, gas and heating, attendance
etc. in accordance with the requirement of the Specifications.

Laboratory Equipment

The laboratory equipment measured in a lot shall be paid as per
contract price on lump sum basis. The contract price shall be the full
and the final compensation to the Contractor for providing and
maintaining all the equipment required for the proper control of the
quality of the materials and/or workmanship in accordance with these
Specifications. The price shall also include the cost for tests to be
conducted outside the site laboratories.

Laboratory Staff
The laboratory staff shall be paid at the contract unit rate for each

personnel required and assigned to the laboratory, in accordance with
their position and responsibilities. The duration of the personnel shall



be as required by the quality control and testing activities according to
the general programme of testing. The remuneration rate shall cover
salaries, including overtime remuneration if any, allowances, bonuses,
social charges and overheads, travel, accommodation and
miscellaneous and incidental expenses etc. and all costs incurred by
the Contractor for the staff who will render their services in the
laboratory on site for the duration as required
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SECTION 600 - MATERIALS AND TESTING OF MATERIALS

601.

602.

603.

SCOPE

This section covers the general requirements relating to materials, the specific
requirements for basis materials, the tests and methods of testing which are
required for the section and quality control of materials.

QUALITY OF MATERIAL

The materials supplied and used in the works shall comply with the requirements
of these Specifications. They shall be new, except as provided elsewhere in the
contract or permitted by the Engineer in writing. The materials shall be
manufactured, handled and used skillfully to ensure completed works to comply
with the contract.

SOURCES OF MATERIALS

The use of any on kind or class of material from more than one source is
prohibited, except by written permission of the Engineer. Such permission, if
granted, shall set forth the conditions under which the change may be made. The
sources or kinds of material shall not be changed without written permission of
the Engineer. If the product of any source proves unacceptable, the Contractor
shall make necessary arrangements for the supply of acceptable material. Any
claims for compensation associated with such arrangements or changes shall not
be considered, unless the source of the unacceptable material is designated in the
contract as a source of material.

In the case of borrow pits, gravel, sand, binder, soil deposits and rock quarries, the
“source of material designated in the contract” shall be construed to mean:

(1) any restricted area (within the pit or quarry) which is designated as the
source of material; or
(2) the entire area of the pit or quarry, if no such restricted area is designated.

Movements of equipment within the *“source” as above defined shall not be
considered as a “change of source”

Selection and exploitation of material sources as well as use of the materials shall
follow the DOR Environmental Guidelines (latest publication) and comply with
order pertinent environmental specifications including those detailed in Section
100 & 800.

When any manufactured product, either new or used is to be furnished by the
Employer, the location at which such material shall be delivered to the Contractor
shall be designated in the contract. In such cases, the Contractor shall haul the
materials from the designated delivery point to the point of use. The
compensation for such hauling shall be included in the contract unit rate for
placing the materials in the finished work.



604.

605.

INSPECTION AND ACCEPTANCE OF MATERIAL

Final inspection and acceptance of materials shall be made only at the site of the
work. The Engineer reserves the right to sample, inspect, and test the materials
throughout the duration of the works and to reject any materials which are found
to be unsatisfactory.

A preliminary inspection of materials may be made at the source for the
convenience and accommodation of the Contractor, but the presence of a
representative of the Engineer shall not relieve the Contractor of the responsibility
of furnishing materials complying with their Specification.

The representative of the Engineer shall have free entry at all times to those parts
of any plant which concern production of the Materials ordered.

MATERIALS AND MANUFACTURED ARTICLES
(1) Order for Materials and Manufactured Articles

The Contractor shall, before placing any order for materials and
manufactured articles for incorporation in the Works, submit to the Engineer
the names of the firms from whom he propose to obtain such materials and
manufactured articles, giving for each firm a description of the materials and
manufactured articles to be supplied, their origin, the manufacturer’s
specification, quality, weight, strength and other relevant details. The
Contractor shall submit the samples of such materials and manufactured
articles when requested by the Engineer and when appropriate,
manufacturer’s certificates of recent test carried out on similar materials and
manufactured articles shall also be submitted.

(2) Storage

All materials and manufactured articles shall be stored on site in a manner
acceptable to the Engineer. The Contractor shall carefully protect all work,
materials and manufactured articles from the weather and vermin.

(3) Test Certificates

When instructed by the Engineer, the Contractor shall submit to him all Test
Certificates from the suppliers/manufacturers of the materials and/or
manufactured articles to be used for the contract. Such certificates shall
certify that the materials and/or manufactured articles concerned have been
tested in accordance with the requirements of these Specifications. All Test
results shall be enclosed along with such certificates. The Contractor shall
provide adequate means of identifying the materials and/or manufactured
articles delivered on the site with the corresponding certificates.



606.

607.

608.

DEFECTIVE MATERIALS

All materials not conforming to the requirements of the contract shall be rejected
whether in place or not. They shall be removed immediately from the site unless
otherwise permitted by the Engineer. Even after rectification of the defects no
rejected material shall be used in the work unless approved by the Engineer in
writing. Upon failure of the Contractor to comply promptly with any order of the
Engineer given under this Clause, the Engineer shall have authority to cause the
removal and replacement of rejected material and to deduct the cost thereof from
any monies due to the Contractor.

TRADE NAMES AND ALTERNATIVES

For convenience in designation in the contract, certain articles or material to be
incorporated in the work may be designated under a trade name or the name of a
manufacturer and his catalogue information. The use of an alternative article or
material which is of equal or better quality and of the required characteristics for
the purpose intended shall be permitted, subject to the following requirements:

(1) The proof as to the quality and suitability of alternatives shall be submitted
by the Contractor. He shall also furnish all information necessary as
required by the Engineer. The Engineer shall be the sole judge as to the
quality and suitability of alternative articles or materials and his decision
shall be the final and binding upon the Contractor

(2) Whenever the specifications permit the substitution of a similar or
equivalent material or articles, no tests or action relating to the approval of
such substitute material shall be made until the request for substitution is
made in writing by the Contractor accompanied by complete data as to the
equality of the material or article proposed. Such request shall be made well
in advance to permit approval without delaying the work.

FOREIGN MATERIALS

Materials which are manufactured, produced or fabricated outside Nepal shall be
delivered at a point in Nepal as specified in the contract where they shall be
retained for a sufficient time to permit inspection, sampling, and testing. The
Contractor shall not be entitled to an extension of time for acts or events occurring
outside Nepal and it shall be the Contractor’s responsibility to deliver materials
obtained from outside Nepal to the point of delivery in Nepal. The Contractor
shall supply the facilities and arrange for testing required at his own cost. All
testing by the Contractor shall be subject to witnessing by the Engineer.

The Contractor shall furnish to the Engineer a “Certificate of Compliance” with
the specifications form the manufacturer, producer or fabricator of foreign
material where required. In addition, certified mill test reports clearly identifiable
to the lot of material shall be furnished where required in these Specifications or
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otherwise requested by the Engineer. Where structural materials requiring mill
test reports are obtained from foreign manufacturers, such materials shall be
furnished only from those foreign manufacturer who have previously established,
to the satisfaction of the Engineer, the sufficiency of their in-plant quality control,
as deemed necessary by the Engineer or his representative, to give satisfactory
assurance of their ability to furnish material uniformly and consistently in
conformance with their Specifications. At the option of the Engineer, such
sufficiency shall be established whether by submission of detailed written proof
thereof or through in-plant inspection by the Engineer or his representative.

If the welding of steel for structural steel members or the casting and pre-stressing
of pre-cast pre-stressed concrete members is to be performed outside of Nepal, the
following requirements shall apply:

(1) Such fabrication shall be performed only within the plants and by fabricators
who have previously established to the satisfaction of the Engineer, that they
have the experience, knowledge, trained manpower, quality control,
equipment and other facilities required to produce the quality and quantity
of the work required. At the option of the Engineer, prequalification of
plant and fabricator shall be established either by the submission of detailed
written proof thereof or through in-plant inspection by the Engineer or his
representative, or both.

(2) The Contractor shall make written application to the Engineer for approval
for such foreign fabrication at the earliest possible time and in no case later
than 60 calendar days in advance of the planned start of fabrication. The
application shall list the specific units or portion of a work which shall be
fabricated outside of Nepal.

(3) The Contractor shall advise the Engineer, in writing, at least 20 calendar
days in advance of the actual start of any such foreign fabrication.

(4) All documents pertaining to the contract, including but not limited to,
correspondence, tender documents, working drawings and data shall be
written in the English/Nepali language and all numerical data shall use the
metric system of units of measurement.

GENERAL : CLASSIFICATION OF MATERIAL
Classes of soil and classes of materials referred to in the relevant Section
correspond to the General Classification of Soil and Materials for Road and

Bridge Works in Nepal and are given in the Table 6.1, Table 6.2 and Table 6.3.

Table 6.1 shows the classification of rocks and soil and includes definitions,
identifications criteria for stones and soils.

Table 6.2 shows conditions for rock and soil utilization as subgrade, capping
layers and pavements

Table 6.3 shows Material Classification into Classes of Quality.



TABLE 6.1: General Classification of Natural Materials

LITHOLOGIC TYPE I GENERAL TYPES 5‘.7;;’8‘(’; TYPESINNEPAL | COMMENTS ON CHARACTERISTICS
L SEDIMENTARY ROCK & METAMORPHIC SEDIMENTARY ROCKS Emszmmn
3 ; - B - 5, g 2 e Rl Limestone, Marble. | Most tectonised limestone evoluting to
CALCAREOUS ROCKS METAMORPHIC LIMESTONE Cipolins Clay
DOLOMITE R2 Dolomite Lass evolutive than above.
L OIS ROCKES MARL, ARGILLYTES, PELITES R3 P R e U
: < e S QUARTZITE, SANDSTONE, PUDDING ik, Fragite Sandstone desinlegrating b
SILICEOUS ROCKS STO;\: E, BROCKRAM R4 .ﬁ"?;:l:ll:zne i e m;-:m::m g

II. MAGMATIC & METAMORPHIC ROCK

GRANITES, GABBRO, GNEISS
METAMORPHIC SCHISTS. SHALES

SLATES, AMPHIBOLITE, PHYLLITE...

FINE GRAINS ROCKS

Granite, Aplite,

Guciss, Schists, Shales. Jates, Phyllites, ensily weatheved
Stares, Shales, info clay yilts
Phyliite

LARGE GRAINS ROCKS R6 Pegmatite, Granlic Some Granite aviy be susceptible to
dusirtegration
SOILS CONTAINING LARGE BLOCKS OF ROCK MATERIAL OR BOULDERS WITHIN A
MATRIX OF SOFT SOILS
BLOCKS SIZE > 0.3 m3 RF 1 Liediides
BLOCKS SIZE < 0.3 m3 RE2:L_2m
GRADATION GENERAL CHARACTERISTICS | GRADATION QUALITY REQUIREMENTS | SROUP | rypes v nerar
I. GRAVEL & SAND
More than 50% of materials is larger than 0.075mm
GRAVEL More than 50% of materials is larger than 4,75mm
Well graded Cu = D66/D10 >4 and, Ce = rial Crav
Less than 5% of materials is gravel (DIOCHDEONDI) =1 103 GW | Allurtat Gravel
1 0.075 Poorl Not fieeti ~radats
glsl 1 thart ey — ‘3;‘ l;_,I}.,m.d Mf;':ﬂ‘l‘::ﬁ"::; ;:)'r'il;‘;;‘,”“ GP Ancieot Glasial terrasses, debeis, seroes
e e Atierberg Limits below A Line ¢ L3 <o e | 16 OFiginating fi futive %
More than 12% of materials is Silty Gravel S m:’lsqp ATl GM | Altuviat Graver| 0% :::n;.::"l?\l':::‘l:tri.:i:;:“ e
ller than 0.075 8 iy = ¥
g e o Clayey gravel| Atterberg [‘""::I‘ ::"““ Alineor) ™ O Ancient Glacial tervasses, debris, screes
SAND More than 50% of materials is smaller than 4.75mm
Well graded Cu = D&0/D10 ~6 and, Cc = Al 4
Less than 5% of materials is sand (D30RADEODIN =1 10 3 SW s i
R than . 075 Poorl Nat meeting all Gradation
Rraﬂzzrgaml reguirements for S SP Attaxial ggesials
N = Atferberg Limits below A Line or Yeitow sifty sand
More than 12% of materials is Sty s oSand B i SM et
smaller than 0.075mm Clayey Sand Atterberg Um::: n;love A Line or SC e T e s

II. FINE GRAINED SOILS

More than 50% of materials is smaller than 0,075mm

LIQUID LIMIT

A LINE GRAPH

i S - s Ochre sandy sils,
0 Adterberg Limits below A Line ML Laterlie
Low (P-I]z:t“‘lty Atterberg Limits above A Line CL Laterites
Urﬁagl‘;;\'ﬂi Organic iest positive OL
High Atterherg Limits below A Li MH
Plasticity it | Auerberg Limits below A Line
H;Q’h Grey Clay, Valls
Plasticity e rey Clay, Valley
¥ l::’b;.‘::,:t) Atterherg Lintits above A Line CH G
60
b
/
50
/ Cu: Uniformity CoefTicient
40 B i Ce: Coefficient of Curvature
/ D60 Grain Diameter at 60% passing
30 A LINE / D30 Grain Diameter at 30% passing
// e -4 D10 Grain Diameter at 10% passing
20| MH
10 A = —
T I
L IML [
10 ) 40 50 60 70 80 20 100




TABLE 6.2: Soils and Materials Identification and Utilisation

UTILISATION CONDITIONS Provided Compliance with the Specification and Special Specification

IDENTIFICATION & &
GROUP CAPPING GRAVEL
TYPES CHARACTERISATION SURFACING
REMBGE PROCEDURES JECADE LAYER Wearing Course SUBBASE lekis 4
SEDIMENTARY ROCK
LIMESTON SUITABLE SUITABLE as | SUITABLE as | SUITABLE as SUITABLE as
R RI | ERocks | ACCORDING | SUITABLE provided il Graded GCS GCS GCs
compliance with the Commliatce wit Crushed Stones Class D2 Class C1, B | Class A, B, (C1
MATER! i i
(0) R2 |DOLOMITE| TO MATERIAL Specification |4 0 eation (GCS) seal coat)
C R3 ARS&';(CS’US' QuALITY for quality, grading | (N oyITABLE | UNSUITABLE | UNSUITABLE | UNSUITABLE UNSUITABLE
K | R4 S‘;’(%[?SU S| crasses & construcio | SUITABLE d° | SUITABLE d° | SUITABLE d° | SUITABLE d° | SUITABLE o
S |MAGMATIC & METAMORPHIC ROCK
FINE SUITABLE d°
R5 GRAINS ACCORDING TO as GCS SUITABLE as | SUITABLE as | SUITABLE AS
ROCKS MATERIAL depending on GCs GCS GCS
LARGE QUALITY CLASSES Quality, Class D2 Class C1, B Class A,B
R6 GRAINS Grading,
ROCKS (Specification)
* Embankments :
Not to be placed
BLOCKS BLOC?(S & within 60?mm of the
5 According to formation level.
RF 1| sizE>o03 : : ;
material Quality * Cuttings : to be :
ROCK m3 Classes removed from the SUITABLE d° | After processing| After processing| After selection,
FALL b SUITABLE d° | as GSC after for size for size processing for
grade (300mm _ T 5 o :
COARSE deep) after pr g| pr 4 reduction reduction size reduction
ALLUY. SOIL Blocks > 0,08 m3 not for Size for Size SUITABLE as | SUITABLE as | SUITABLE as
MATER. BLOCKS MATRIX : ts be lac:ed e reduction reduction GCS Class D2 | GCS Class C1 GCS Class
RF 2 | SIZE <03 | According to Soils 450mmpthe Rt A,B,C1
m3 & Gravels Testing i i
Erocedures,
L GRAVEL
Well graded | According to Soils . z = -
O | 6w gravel & Gravels ILCER 25 HCORZLY foallCBR 220 | MCBR=30 | oopn ot [suimaninin,
Testing procedures Bituminous EL
Poorly 3 % . i Mixes accordin
(0] GP e sk if CBR > §, ifCBR>15, | if CBR>20 if CBR >30 e
S GM | silty Gravel d° if CBR > 5, if CBR >20 if CBR >30 if CBR >80
o . e ifCBR>30& | if CBR>80 & 5
E GC |Clayey gravel d if CBR > §, if CBR >20 PI <15 PI <15 SUITABLE d
SAND
‘Well graded £ ! UNSUITABLE Sand seal 0/10
M | SW ik @ if CBR > 5, if CBR > 15, e ifCBR>30 | UNSUITABLE | 30 seal 0/
Poorly X : mixed with ;
A SP graded sand da° if CBR > 5§, if CBR > 15, edin if CBR >30 UNSUITABLE
; i ry if CBR > 5 or Mech. plasticity soils &| .
T. SM | silty Sand d Stab. SR if CBR >30 UNSUITABLE
o : some coarse if CBR>30 & 5
SC Clayey Sand d if CBR > 5, Stedils PI=512 UNSUITABLE
FINE GRAINED SOILS
fiiw if CBR>S or
S ML | by icity sit cle Mechnical UNSUITABLE | UNSUITABLE | UNSUITABLE
oy Stabilisation unless
Low if CBR>5 or blended with
O CL Plasticity d° Mechnical coarse materials| UNSUITABLE | UNSUITABLE
Clay Stabilisation
Organic Silt
I OL & Clay d° - UNSUITABLE UNSUITABLE | UNSUITABLE | UNSUITABLE | UNSUITABLE
High % Mechanical UNSUITABLE
L MH | o oo oy Silt d ST NLTA UNSUITABLE | UNSUITABLE
High < et blended with
S CH | Plasticity a i SUAOR o coarse materials| UNSUITABLE | UNSUITABLE
Clav Mech. Stab.




Table 6.3: Classes of Material Quality

MATERIAL LAA AV SSS | Degradability | Flakiness | Crushing
CLASSES % ACV Test Test Index Ratio
% % % %
A <25 <20 <12 <5 <20 100
B <30 <20 <12 <5 <25 100
C C1 <35 <25 <12 <5 <25 80
c2* <30 <20 <12 <5 <25 -
D D1 <40 <30 <12 <5 <30 60
D2 <35 <20 <12 <5 <30 -
E El >35 & <50 <25 <18 <10 - -
E2 >40 & <50 <30 <18 <10 - -
E3 >50 <30 <18 - - -

(2) : Criteria to be applied to crushed materials only.
* Classes for rounded materials only.

610.

The following definitions shall apply to materials in this Section and

DEFINITION OF GENERAL TYPES OF MATERIALS

other

relevant Sections.

1)

)

©)

“Topsoil” shall mean the top layer of soil that can support vegetation. It
shall include all turf acceptable for trufing.

“Suitable Material” shall comprise all that is acceptable in accordance with
the contract for use in the works and which is capable of being compacted in
the manner specified in Clause 909 and 910 to form a stable fill having side
slopes as indicated in the Drawing. The material used in fill (except rock
fill) shall not contain rock fragments with dimensions of more than 75 mm.

“Unsuitable Material” shall mean other than suitable material and shall
include:

(@) Material form swamps, marshes or bogs;

(b) Peat, logs, stumps, perishable material, organic clays;

(c) Material susceptible to spontaneous combustion;

(d) Material in a frozen condition;

(e) Clay of liquid limit exceeding 70 and/or plasticity index exceeding 45.

Materials stated above in d), if otherwise suitable shall be classified suitable
when unfrozen.
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612.

(4)

()

(6)

(7)

“Rock fill” shall consist of hard material of suitable size for deposition and
compaction as given in Clause 909 and also may comprise rock as defined
in Clause 903 and broken stones.

“Well Graded Granular Material” Consisting of gravel and/or sand shall
conform to Clause 609.

“Rock Fall”, coarse alluvial material shall be loose soils such as moraines,
debris, or alluvial material containing large blocks or large boulders,
individual blocks or boulders of hard materials greater than 0.3m? each in
volume, shall be classified as hard material.

“Hard Material” shall mean any material which conform to the requirements
of Sub-clause 903 (4).

SIEVE

IS sieve shall be used for all tests. Based on 1S-460 the standard sieves series
shall be as follows:

125; 90; 75; 63; 50; 45; 40; 37.5; 31.5; 25; 22.4; 20; 19; 16; 12.5; 11.2; 10; 9.5; 8;
6.3;: 5.6; 4.75; 4.00; 2.8; 2.36; 2; 1.7; 1.4; 1.18; 1; 0.85; 0.71; 0.6; 0.5; 0.425;
0.400:; 0.300; 0.250; 0.212; 0.180; 0.150:; 0.125; 0.090; 0.075 mm

SOIL AND GRAVELS

1)

Sampling and Samples

Sampling of soil and gravels shall be carried out as specified or as directed
by the Engineer.

Sample shall be prepared for testing as indicated in IS 2720 part I, except
that:

(a) The mass (in g) of a sample required for sieve analysis is about 400D, D
being the maximum particle size (mm)

(b) Sample containing particles larger than 19mm size shall be prepared for
compaction and CBR tests as described hereunder, provided the
proportion in weight of such particles is less than 30%:

An adequate quantity of representative material shall be sieved over the
50 mm and 19mm sieve shall be weighed and replaced with an with an
equal mass of material passing the 19 mm sieve and retained on the 4.75
mm sieve. The material for replacement shall be taken from the
remaining portion of the main sample.



When preparing gravel samples, the aggregations of particles shall be
broken with a wooden or rubber hammer or pestle. Care shall be taken
that no individual particles are crushed in the operation.

(2) Standard Methods of Testing

Tests on soils and gravels shall be performed in accordance with the
standard methods given in Table 6.4

Table 6.4: Tests Procedures Applicable to disturbed/Undistributed Samples of Soils

and Gravels
Test Test procedure
Determination of:
i) Moisture IS2720  Part 2 (Oven-drying method)
i) Liquid Limit IS2720  Part 5 (Cone Penetrometer or by
Casagrande apparatus)
iii) Plastic Limit IS2720  Part5
iv) Plasticity Index IS2720  Part5
V) Linear Shrinkage IS2720  Part 20
vi) Specific Gravity of Particles IS2720  Part3
vii) Particles Size Distribution IS2720 Part4
viii) Organic Matter content IS2720  Part 22
iX) Total Sulphate Content IS2720  Part 27
X) pH Value IS 2720  Part 26 (Electrometric Method)
xi) Mica Content - Manual mineralogical counting
xii) Density - Moisture Content | IS2720  Part7
relationship (2.5 kg rammer)
xiii) Density - Moisture Content | IS2720  Part8
relationship (4.9 kg rammer)
xiv) California Bearing Ratio IS2720  Part 16
xv) Sand Equivalent IS2720  Part 37 (Mechanical Shaker or
Manual Shaker Method)
xvi) Field Dry Density IS2720  Part 28/Part 29
xvii) Unconfined compression test IS2720  Part 10
xviii) Unconfined compression test IS2720  Part 15
xix) Direct shear test IS2720  Part 13
xX) Triaxial test IS2720  Part 11,12
xxi) Hydrometer analysis IS2720 Part4
xXii) Vane shear test IS2720  Part 30

It is further specified that:

(a) Wherever in the text of these Specifications and the Special
Specification the term “x% of MDD (IS 2720 Part 27 and IS 2720 Part
28) is used it shall mean that a standard of compaction shall be achieved
such that the dry density of the compacted material is x% of the
maximum dry density determined from the respective tests mentioned in
Table 6.4 Samples for the compaction tests shall be taken before
compaction of the layers begins unless in the opinion of the Engineer the
compactive effort proposed or applied by the Contractor is such that the




material characteristics have changed in which case the samples for the
tests shall be taken after all compaction is complete.

(b) Compaction tests: when the material is susceptible to crushing during
compaction, a separate and new sample shall be sued in the
determination each point on the moisture/density curve.

(c) The dry density of material placed in the works shall be determined by
the Sand Replacement Method unless the Engineer directs to use a
nuclear method or other method. In the case of nuclear method, tests
shall be done at least at the same frequency required when using the
Sand Replacement Method, but at each nuclear densometer test location
the average of three readings taken at positions rotated by 900 shall be
used. A check/comparison test using the Sand Replacement Method
shall be carried out at 10 test interval.

Initial calibration of the nuclear density testing equipment shall be done
by carrying out at least fifty tests in parallel with the Sand Replacement
Method for each different material encountered. The check tests shall be
used to update the initial calibration of the nuclear density testing
equipment.
613. STONE, AGGREGATE, SAND AND FILLERS
(1) Sampling and Preparation of Samples
Sampling shall be carried out as per ASTM-D75 and the samples shall be
prepared in accordance with IS 2486 or according to sampling procedures
specified for the Standard Methods of testing given in Table 6.5.
(2) Standard Method of Testing

Tests on stone, aggregate, sand and filler shall be performed in accordance
with the standard procedures given in the Table 6.5.

Table 6.5: Test Procedures Applicable to Stone Aggregate and Fillers

Tests Test Procedure

Determination of:

i) Particle Size Distribution IS 2386 Part 1
(Gradation) Part 2

ii) Clay, Silt, Dust in Aggregates IS 2386 Part 1
iii) Flakiness Index IS 2386 Part 3

iv) Specific Gravity IS 2386 Part 3




v) Moisture Content
vi) Bulk Density, Voids & Bulking
vii) Soluble Chloride Content
viii) Mica Content
iIX) Water Absorption
x) Crushing Ratio
xi) Los Angeles Abrasion
xii) AIV-ACV
xiii) Polished Stone Value
xiv) Degradability Test
xv) Sodium Sulphate Soundness
xvi) Alkali Aggregate Reactivity Test
xvii) Bitumen Adhesiveness (Vialit
Test)
xviii) Deleterious Substances
xix) Sand Equivalent
xX) Crushing Strength of Stone

IS 2386

IS 2386

BS 812

Manual mineralogical Counting
IS 2386

Manual counting & weighing
IS 2386

IS 2386

IS 2386

NFP 94 - 067

IS 2386

IS 2386

NFP-98-274-1

IS 2386
IS 2720
IS 2386

Part 3
Part 117

Part 3

Part 4
Part 4
Part 4

Part 5
Part 7

Part 2
Part 37
Part 4

614. CEMENT

Ordinary and High Strength Portland Cement (OPC and HSPC), Portland Slag
Cement (PSC), Portland Pozzolana Cement (PPC) shall be sampled according to
IS 3535 and tested according to 1S 4031.

Chemical and physical requirements for Ordinary Portland Cement, High Strength
Portland Cement, Portland Slag Cement and Portland Prozzolana Cement shall be
in accordance with IS 269, IS 8112, 1S 12269, IS 455, IS 1489 respectively.

The requirements on their physical characteristics shall be as given in Table 6.6

Table 6.6: Requirement on the Physical Characteristics of Cement

S.N. | Physical Characteristics

OPC/PSC | HSPC

Test Procedure

Permeability method)

i) Finess, m2/kg: (by Blaine’s Air

225 225

IS 4031 Part 2

i) Setting Time:

(minutes)

(@ Minimum Initial Setting Time

(b) Maximum Final Setting Time

45 45

IS 4031 Part 5




(minutes) 600 600

iii) Soundness by Lechatelier Method,
mm, maximum 10 10 IS 4031 Part 3
iv) Compressive Strength:
Minimum average Compressive
Strength of three mortar cube
(N/mm_)
(a) 3 days 16 27
(b) 7 days 22 37 IS 4031 Part 6
(c) 28 days 33 53
615. LIME
Limes shall be sampled and tested in accordance with BS 890 and shall comply
with all requirements specified therein.
Lime for treatment of road materials shall be Hydrated Calcium Lime or
Quicklime and, unless otherwise specified, shall comply with the requirements
given in Table 6.7,
Table 6.7: Requirements of Lime for Treatment of Road Materials
S.N. Characteristics Hydrated lime | Quicklime
i) | Fineness
Residue on 0.212 mm sieve — Maximum 1% 10%
Residue on 0.775 mm sieve - Maximum 100% 50%
i) | Chemical requirements
Free lime content — Minimum 50% 60%
Hydrated lime content - Maximum - 5%
616. LIME TREATED MATERIALS

(1) Sampling

Sampling and preparation of samples of lime treated material shall be
carried out as specified or as instructed by the Engineer except that:

Samples containing particles larger than 19 mm shall be prepared for
compaction and CBR tests as specified in Sub-Clause 612 (1) b). (The
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fraction coarser than 19 mm shall be replaced by an equal weight of material
passing through 19 mm sieve and retained on 4.75 sieve).

(2) Standard Methods of Testing

The tests on lime treated materials shall be performed in accordance with
the Standard methods given in Tables 6.4 and 6.8.

Table 6.8: Additional Tests Procedures Applicable to Lime Treated
Materials

Tests

Test Procedure

Determination of:
(i) Unconfined Compressive Strength (UCS)

(i) Effect of immersion on UCS
(iii)Lime Content

BS 1924 — Part 2
BS 1924 — Part 2
BS 1924 — Part 2

CONCRETE

Sampling and testing on concrete shall be carried out in accordance with the
standard methods given in the Table 6.9

Table 6.9 Tests Procedures Applicable to Concrete

Tests

Test Procedure

(1)
(ii)
(iii)
(iv)
(v)
(vi)
(vii)

(x)
(xi)

Determination of:

Air contents of fresh concrete

Density of hardened concrete
Compressive strength of concrete cubes
Tensile splitting strength

Flexural strength

Compressive strength of concrete cores
Water absorption

Accelerated curing of test specimens
Marking test cubes from fresh concrete

BS 1881 - 106
BS 1881 - 114
BS 1881 - 116
BS 1881 - 117
BS 1881 - 118
BS 1881 - 120
BS 1881 - 122

(viit) Mixing and sampling fresh concrete in laboratory | BS 1881 — 125
(ix) Normal curing of test specimens (20° C method) BS 1881 - 111

BS 1881 - 112
BS 1881 - 108

Non destructive tests shall be carried out in accordance with the standard method
and recommendations given in Table 6.10 as when required.

Table 6.10: Non-destructive Tests Applicable to Concrete

S.No.

Tests

References to
Test Procedures
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(i) | Method of hardened concrete for other than BS 1881 -5

strength
(if) | Guide to the use of non destructive methods of test

for hardened concrete BS 1881 - 201
(iii) | Recommendation for surface hardened testing by

rebound hammer BS 1881 - 202
(iv) | Recommendation for measurement of velocity of

ultrasonic pulses in concrete BS 1881 — 203
(v) | Recommendation on the use of electromagnetic

cover meters BS 1881 - 204
(vi) | Recommendation for the assessment of concrete

strength by near to surface tests. BS 1881 — 207

The test specimens shall be cured at a temperature of 27°C £ 2°C
Water to be used in concrete shall be tested as specified in BS 3148
The total chloride content, expressed as chloride ion, arising from all ingredients
in a mix including cement, water and admixtures shall not exceed the following

limits, expressed as a percentage of the weight of cement in the mix:-

For prestressed concrete, steam cured concrete or concrete
containing sulphate resisting or supersulphated cement : 0.1 percent

For any other reinforced concrete : 0.4 percent
The total sulphate content expressed as SOs; of all the ingredients in a mix
including cement water and admixtures shall not exceed 0.4 percent by weight of
the aggregate or 4.0 percent of the weight of the cement in the mix, whichever is
the lesser.

BITUMINOUS BINDERS

(1) Sampling and samples

Sampling of straight-run and cut-back bitumens shall be carried out in
accordance with ASTMD 140.

Sampling of bitumen emulsion shall be carried out in accordance with BS
434, Part 1, except that where a delivery is made in drums or barrels, the
number of samples shall be as indicated in AASTHO sampling method, T40
para.11.1.

(2) Standard Methods of Testing

(a) Straight-run Bitumen



Test on straight-run bitumen shall be carried out in accordance with the
standard methods given in Table 6.11.

Table 6.11: Tests Procedure Applicable to Straight-run Bitumen

Tests Test Procedure

Determination of:

i)  Penetration ASTM D5

i)  Softening point (Ring and Ball) ASTM D 36

iii) Flash and fire points (Cleveland open Cup) | ASTM D 92

iv) Loss on heating ASTM D 6/ D 1754

v) Ductility ASTM D 113

vi) Water Content ASTM D 146/ D 95

vii) Solubility in Trichloroethylene ASTM D 2042

viii) Specific gravity ASTM D 70

iX) Penetration of residue from loss on heating | ASTM D 5

(b) Cut Back Bitumen

Test on cut-back bitumen shall be carried out in accordance with the
standard methods given in Table 6.12.

Table 6.12: Tests Procedure Applicable to cut-back Bitumen

Tests Test Procedure
Determination of:
i) Kinematic visosity ASTM D 2170
if) (a) Flash point (Tag open cup) (RC-MC) ASTM D 3143
(b) Flash point (Cleveland open Cup) (SC) ASTM D 92
iii) Penetration ASTM D 5
iv) Specific gravity by hydrometer method ASTM D 3142
v) Asphalt residue of 100 pen (SC) ASTM D 243
vi) Water Content ASTM D 95
vii) Distillation ASTM D 402
viii) Penetration of residue from distillation ASTM D5
ixX) Ductility of residue from distillation ASTM D 113
X) Solubility of residue from distillation ASTM D 2042

(c) Bitumen Emulsion

Test on bitumen emulsion shall be carried out in accordance with the
standard methods given in Table 6.13.

Table 6.13: Tests Procedure Applicable to Bitumen Emulsion

| Tests \ Test Procedure




Determination of:
i) Residue on 0.710 mm sieve

i) Residue on 0.150 mm sieve
iii) Stability to mixing with coarse aggregate
iv) Stability to mixing with cement
v) Binder content
vi) Engler iscosity

vii) Redwovod Il viscosity

viii) Storage stability (short period)
ixX) Storage stability (long period)
x) Particle charge

BS 434 Part I, Appendix C,
BS 434 Part I, Appendix C;
BS 434 Part I, Appendix D
BS 434 Part I, Appendix D,
BS 434 Part I, Appendix E

BS 434 Part 1, Appendix F;
BS 434 Part I, Appendix F,
BS 434 Part I, Appendix H;
BS 434 Part I, Appendix H,
BS 434 Part |, Appendix J

(3) Requirements
(a) General
Before any bituminous binder is delivered to the site, the Contractor
shall provide the Engineer with a certificate form the manufacturer that
the material to be supplied complies in all respects with the relevant
specifications.
Any bituminous binder delivered in leaking or deteriorated containers
shall be rejected.
(b) Straight-run Bitumens
Straight-run bitumens shall comply with all the requirements give in
Table 6.14
Table 6.14: Specification for Straight run Bitumen
S.N. Specifications Penetration Grade
60/70 80/100 180/200
) Penetration, at 25° C (100-5s), in 0.1 mm 60/70 80/100 180/200
i) Softening point (Ring and Ball), °C 44-54 41-51 33-42
iii) | Flash point (Cleveland open cup), °C
(min) 250 225 200
iv) Ductility at 25°C, cm (min) 100 100 100
V) Loss on heating (5 h at 163°C) % (max) 0.5 0.5 0.5
vi) Penetration of residue form loss on
heating at 25°C (100-5s) % of initial pen
(min) 80 80 80
vii) | Specific Gravity at 25°C 1.01-1.06 | 1.00-1.05 | 1.00-1.05
viii) | Water, % by weight (max) 0.2 0.2 0.2
iX) Solubility in trichloroethylene, % by 99.0 99.5 99.5

weight (min)

The number of tests and criteria for conformity shall be as per IS 73.




(c) Cut Back Bitumen
Slow curing, medium-curing and rapid curing cut-backs bitumen shall
comply with all the requirements of ASTM Standard Specification
D2026, D2027 and D2028 respectively and the number of tests and
criteria for conformity shall be as per IS 217

(d) Bitumen

Bitumen emulsions shall comply with all the requirements of BS 434,
Part 1.

619. BITUMINIOUS MIXTURES
(1) Sampling and Samples

Sampling of bituminous mixture shall be carried out in accordance with
ASTM Method D 979.

(2) Standards Methods of Testing

Tests on bituminous mixture shall be carried out with the standard methods
given in Table 6.15.

Table 6.15: Tests Procedure Applicable to Bituminous Mixtures

Tests Test Procedure

Determination of:

i)  Moisture and volatile distillates ASTM D 1461

i) Quantitative extraction of bitumen ASTM D 2172

iii)  Specific gravity of compacted mixture | ASTM D 1188 & D 2726
iv) Recovery of bitumen from solution ASTM D 1856

v)  Coating and stripping ASTM D 1664

vi)  Degree of particle coating ASTM D 2489

vii) Maximum specific gravity ASTM D 2041

viii) Degree of pavement compaction AASTO T 230

iX) Marshall stability ASTM D 1559

620. REINFORCING STEEL

All reinforcement for use in the Works shall be tested for compliance as specified
in Clause 2041 in a Laboratory acceptable to the Engineer and two copies of each
test certificate shall be supplied to the Engineer. The sampling and frequency of
testing shall be as set out in the NS 84-2042 and NS 191-2045. In addition to the
testing requirements described above, the Contractor shall carry out additional
testing as instructed by the Engineer.



621. TESTING OF WELDS

(1) The tests detailed in Clause 2206 shall be carried out by the methods
described in BS 709. The following requirements shall also be met with.

(a) General

In any respect the test results of welded joints shall not be inferior to the
British Standard test requirements for the parent material.

(b) Procedure Trials

i)

iD)

Tensile and Bend Test

Should any one of the weld joint pieces selected for transverse tensile
and transverse and longitudinal bend test fail to comply with the
requirements applicable to the parent metal of the joint, 2 additional test
pieces shall be taken from the joint material represented by the test.
Both the test pieces shall comply with the requirements in order to
qualify for the acceptance.

Charpy V-notch Tests

Should the average impact value obtained form any set of 3 charpy V-
notch tests on specimens fail to comply with the requirements, 3
additional test pieces from the same sample shall be tested. The average
of the 6 test result shall comply with the requirements in order to qualify
for acceptance.

Revised Procedures
In the event of failure to meet the requirements, the Contractor shall

carry out further trials, using revised procedures, and further tests to the
satisfaction of the Engineer.

(c) Production Tests

(i)

Tensile and Bend Tests

Should any one of the weld joint test pieces selected for transverse
tensile and transverse bend tests fail to comply with the test
requirements applicable to parent metal of the joint represented by the
test, additional specimens shall be taken from the same production test
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plates and the test shall be repeated. Should any of the additional tests
fail to comply with the requirements, the joint shall be rejected.

(i) Charpy V-notch Tests

Should the average impact value obtained from any set of 3 Charpy V-
notch specimens selected fail to comply with the test requirements, 3
additional test pieces from the same production test plates shall be
tested. Should the average of the 6 results fail to comply with the test
requirements the joint shall be rejected.

(iii) Re-Welding and Re-Testing

In the event of failure to meet the test requirements the welded joint
represented by the tests shall be completely cut out. The joint shall
then be re-welded and the test repeated.

(iv) Non-destructive Testing

A method of non-destructive testing agreed with the Engineer shall be
used for the examination of butt welds in tension members.

PAINT FOR STRUCTURAL STEEL WORK

The Contractor shall submit the proposal to the Engineer about the paint system to
be used in the Works

The system shall comply with Sub-clause 2209 (9) and shall be defined at least by
the following informations, supported by the paint manufacturer’s data sheets:

" Type of system, composition of each component.

" Minimum thickness of each coat.

" Drying time at 10°C within a range a relevant hygrometric conditions,
including handling conditions, minimum and maximum time of overlap.

" Type of painting method and thinner content , (airless spray, brush, roller
etc.)

" Thinner type

" Blending ratio.

" Maximum time limit of use, by 75% of relative humidity and for a relevant
range of temperature and hygrometric conditions.

=  Weather conditions constraint for painting and drying, including minimum
and maximum ambient temperature and temperature of surfaces to be
painted.
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625.

626.

627.

BRICKS

Bricks shall conform to NS-1-2035 with the exceptions specified in Sub-clause
2052 (1).

MORTAR

Mortar shall comply with Sub-clause 2052 (2).

REINFORCED CPMCRETE PIPES

Reinforced concrete pipes shall comply with the requirements of NS 80-2042/1S
485:1988.

HIGH DENSITY POLYTHENE PIPES

High density polythene pipes shall comply with the requirements of NS 40-2040.

GEOTEXTILES

Geotextiles used for sub-surface drains shall be made of polyethylene or
polypropylene or polyster or similar fibres, either woven or nonwoven. Unless
otherwise shown on the Drawing, the geotextile shall:

(a) sustain a load of not less than 10 kN/m at break and have a minimum failure
strain of 10 percent when determined in accordance with BS: 6906 or shall
have a grab tensile strength more than 0.4 kN/m and grab elongation
corresponding to this limit in accordance with ASTM D 4632.

(b) have apparent opening size as shown on the Drawing. If no size is shown on
the Drawing, then the apparent size shall be 0.1 mm.

(c) allow water to flow through it at right angles to its principal plane, in either
direction at a rate of not less than 50 litres/sq.m/sec.under a constant head of
100 mm, determined in accordance with BS: 6909 (Part 3) or ASTM D4491,
unless otherwise shown on the Drawing. The flow rate determined in the test
shall be corrected to that applicable to a temperature of 150C using data on
variation in viscosity of water with temperature.

(d) have a minimum puncture resistance of 200 N when determined in accordance
with ASTM D 4833.

(e) have a minimum tear resistance of 350 N when determined in accordance with
ASTM D 4533. Geotextile used for drilled sub-surface drains shall be as
specified in Clause 2405.
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632.

633.
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TIMBER FOR STRUCTURAL WORKS

Timber used for structural works shall comply with 1S:883.

PAINT FOR ROAD MARKING

Paint for road marking shall comply with NS 408-2054. Paint used for other
purposes shall be as specified in the respective sections of these Specifications.

MANHOLE COVERS AND FRAMES

Manhole covers and frames shall be of cast iron and shall comply with IS: 1726-
1991. For manholes constructed in carriage way and shoulder, heavy duty
circular covers and frames shall be used. In footpaths, medium duty circular
covers shall be used. In other locations light duty covers and frames shall be used.

PRECAST CONCRETE CHANNELS

Precast concrest channels, kerbs, edging, quadrants and gutters shall comply with
the requirements of 1S: 5758 — 1984.

CAST IRON DRAINAGE GRATINGS

Cast gratings for drainage purpose shall comply with the requirements of 1S: 5961
—-1970.

GABION

All wire used in the fabrication of gabions and wiring operations during
construction shall comply with the requirements of NS: 169 — 2045. The wires
shall be galvanized with heavy coating of zinc. The coating of zinc shall comply
with NS: 163 — 2945 (Heavy Coated Wire) as given in Clause 2041.
MEASUREMENT AND PAYMENT

If otherwise not specified in the contract, no separate measurement and payment
be made for sampling and testing of materials, trials and construction

control/process control testing. It shall be deemed to have included in the rates of
the relevant items for complying with the requirements of this Sections 600.
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SECTION 700-PIPE DRAINS, PIPE CULVERTS AND CONCRETE CHANNELS

701.

PIPE DRAINS AND PIPE CULVERTS

1)

(2)

©)

(4)

Scope

This Clause covers the works for the construction of pipe drains and culverts
with or without prefabricated reinforced cement concrete pipes and/or high
density polythene pipes (HDP Pipes).

Materials
(@) Reinforced Concrete Pipes

Reinforced concrete pipes shall comply with the requirements of NS
80/2042 or IS 458:1988.

(b) HDP Pipes
HDP pipes shall comply with the requirements of NS 40/2040.
Excavation for pipe

The foundation bed for the pipe culverts/drains shall be excavated in
accordance with Section 900 true to the lines and levels shown on the
Drawing or to such other lines and depths as the Engineer may direct. The
pipes shall be placed in shallow excavation of the natural ground or in open
trenches cut in existing embankments, taken down to the levels as shown on
the Drawing. The additional width of the trench on either sides of the pipe
shall be 150 mm or one-fourth of the diameter of the pipe whichever is more.
Should the Contractor desire to use mechanical plant for excavating trenches
or for laying pipes he shall submit his proposals for approval by the
Engineer, but such approval shall not relieve the Contractor from his
responsibilities in case of damage to pipes.

The pipe shall be placed where the ground for the foundation is reasonable
firm.  Where the bottom of the trench as excavated does not provide a
suitably firm foundation for the culvert, due to soft, mucky or other
unsuitable material being encountered, the unsuitable material shall be
excavated to such depth, width and length as directed by the Engineer. The
excavation shall then be backfilled with gravel or other approved granular
material which shall be properly shaped and thoroughly compacted up to the
specified level.

Timbering Pits and Trenches

The sides of trenches shall, where required, be adequately timbered and
supported to the satisfaction of the Engineer. All such excavations shall be
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of sizes sufficient to enable the pipes and concrete to be laid accurately and
the formwork withdrawn before refilling and ramming is carried out.

Water in Excavation

Trenches shall be kept free form water until the pipes are installed and the
joints have hardened. The Contractor shall, at his own expense, construct
any sumps or temporary drains that the Engineer may consider necessary.
The Contractor shall make good at his own expense, any damage caused by
prolonged and excessive pumping, and shall take all precautions necessary
for the safety of adjoining structures by shoring or otherwise, during the
time the trenches are excavated or open.

Laying and Jointing Pipes

Arrangement for handling lifting, loading, transporting, unloading, storage
and lowering the pipes in bed shall be such that the pipes do not suffer any
damage.

The pipes shall be laid true to line and level, commencing from the outfall.
No pipes shall be laid until it has been approved by the Engineer. Pipes
shall be laid such that each one is in contact with the bed throughout the
length of barrel. The pipes shall be laid closely together against each other
S0 as to obtain tight joints.

Where two or more pipes are be laid adjacent to each other, they shall be
separated by a distance equal to half the diameter of the pipe subject to a
minimum of 450 mm.

Concrete pipe culverts shall be laid on granular bedding or concrete bedding
or as shown on the Drawing.

The concrete pipes shall be jointed either by collar joint or flush joint. In
case of collar joint, the collar shall be of reinforced cement concrete 150 to
200 mm wide according to the diameter of the pipe and having the same
structural strength as the pipes to be jointed. Caulking space shall be
between 13 to 19 mm according to the diameter of the pipe as specified by
NS 80/2042 or 1S: 458:1988. caulking material shall be slightly wet mix of
cement and sand in the ratio of 1. 2 rammed with caulking irons. Before
caulking, the collar shall be placed such that its centre coincides with the
joint and an even annular space is left between the collar and the pipe. In
case of flush joint, the ends of the pipes shall be spaced to from a self
centering joint with a joining space of 13 mm side. The jointing space shall
be filled with cement sand mortar in the ratio of 1:2 Care shall be taken to
fill all voids and to see that any excess of cement mortar is neatly cleaned
off while each joint is being made and any earth, cement or other material
thoroughly cleaned out of the pipes. All joints shall be made with care so
that the interior surface is smooth and consistent with the interior surface of
the pipes. After finishing, the joint shall be kept covered and damped for at
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least four days. A properly fitted plug shall be well secured at the end of
each pipes already laid and shall be removed only when next pipe is being
laid or on completion of the culvert or drain. The trench shall be kept free
from water until the joint are thoroughly set.

Jointing of HDP pipes shall be done by heating as prescribed by the
manufacturer.

Cement Mortar for Jointing

Cement mortar for jointing pipes shall consist of one part by weight of
Portland cement to two parts by weight of sand. Sand shall comply with
Sub-clause 2502 (2). The materials shall be accurately gauged and mixed in
an approved manner. Cement mortar shall be made in suitable small
quantities only and when required, and any mortar which has begun to set or
which has been mixed for a period of more than the initial setting time shall
be rejected.

Pipe to be left Clean on Completion

On completion, all pipe lines, drains etc., shall be flushed from end to end
with water and left clean and free from obstructions.

Pipes Bedding and Encasing

Pipes shall be laid on granular or concrete bedding or as shown on the
Drawing.

(a) Granular Bedding

The pipes shall be laid on a layer of fine granular material, 100 mm thick,
after the bottom of excavation has been shaped to conform to the lower
part of the pipe as shown on the Drawing. The bedding material shall be
well graded granular material passing 5.6 mm sieve and suitable
compacted.

(b) Concrete Bedding

Where indicated on the Drawing, the pipes shall be laid on grade M
10/40 concrete confirming to Section 2000 so that the bottom of the pipe
rests on concrete of the specified thickness. The thickness of the
concrete below the pipe and the height to which it extends upwards shall
be as indicated on the Drawing.

(c) Concrete Encasing
Where shown on the Drawing, pipes shall be fully encased in concrete as

shown on the Drawing. The grade of the concrete shall be as shown on
the Drawing. In carrying out this work the Contractor shall take care to
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pack the concrete under and around the pipes to ensure even bedding
and solidity in the concrete; in no instance shall the concrete be thrown
directly on the pipes. The concrete shall be placed in such a way that all
spaces around the pipe are completely filled with concrete. Concrete
casing shall be cast in one continuous operation until completed. The
upper surface of the concrete shall be struck off with a wooden screed
and neatly finished off.

Joining New Work to Old Work

Where partial demolition is required for extension to the existing structures,
the contact face shall be cut to predetermined lines and levels. The loose
and fragmented material shall be removed and projecting steel cleaned and
bent as directed by the Engineer. Where no partial demolition but only
extension is required, the contact area shall be roughened and cleaned of all
dirt and loose particles.

Refilling Trenches

Backfill for pipes and minor drainage structure shall be obtained form the
material excavated in forming the excavation. In the event of there being
insufficient excavated material or the culvert is laid close to or above
existing ground level then selected backfill shall be obtained from borrow
pits. All backfill whether from excavated material or borrow pits shall be
suitable material as defined in Clause 902 and shall have a CBR of at least
5% measured after 4 days soak on laboratory mix compacted to 93% MDD
(Heavy Compaction), plasticity Index of less than 35%, maximum particle
size of 40 mm and shall be compacted to a dry density of 93% MDD (Heavy
Compaction)

For pipe culvert which have been placed and where no concrete haunch or
surround is called for, selected fill of suitable material available form the
excavation shall be place in layers not exceeding 150 mm of loose thickness.
The material shall be uniformly mixed with water or dried out such that the
moisture content at the time of compaction is between 95% and 100% of the
Optimum Moisture Content. Then it shall be compacted thoroughly.
Similar selected material shall then be laid in layers, not exceeding 150 mm
of loose thickness, mixed, dried or watered as necessary and carefully
compacted, and brought up uniformly on both sides of the pipe up to a
height of not less than 300 mm over the crown. The remainder of the trench
shall then be backfilled with suitable materials, placed in layers not
exceeding 150 mm of loose thickness, mixed, watered or dried as necessary
and carefully compacted. All backfilling material except the top 300 mm
below formation level shall be compacted to a minimum dry density of 93%
of MDD (Heavy Compaction). The top 300 mm below formation level shall
be placed in layers not exceeding 150 mm of loose thickness, mixed,
watered or dried as necessary and carefully compacted to at least 95% of
MDD (Heavy Compaction).



(12)

(13)

(14)

(15)

For pipe culverts which have been constructed close to, above or where the
culverts protrudes above the existing ground the backfilling under the flanks
and alongside and over the culverts shall be placed and compacted in layers
not exceeding 150 mm to a density of at least the density required for the
material in adjoining layers of fill. All existing ground under this backfill
shall be compacted to 93% MDD (Heavy Compaction) to a depth of 150
mm.

Backfilling shall be carried out simultaneously and equally on both sides of
the culvert to avoid unequal lateral forces. In all cases there shall be cover
of at least 600 mm over the crown of the culvert before construction
equipment is driven over it unless protective measures approved by the
Engineer have been provided.

Inlet and Outlet Structures and Catch pits

Catch pits, headwalls, wing walls, aprons and other ancillary works shall be
constructed in accordance with the details shown on the Drawing. Masonry
for these works shall conform to Section 2500 or 2600 as applicable.
Concrete shall conform to Section 2000 and aprons shall conform to Section
2400.

Opening to Traffic

No traffic shall be allowed to cross the pipeline unless the height of the
filling is not than 600 mm above the top of the pipe line or is as shown on
the Drawing.

Tests and Standard of Acceptance

The Contractor shall submit manufacturer’s test certificate for each lot of
pipes supplied. The test result shall meet the requirements of the
Specifications.

Backfilling/Refilling shall be tested in accordance with Section 900 and all
the test result shall meet the criteria specified. Compaction shall be tested in
each layer of backfill, gradation of granular bedding shall be tested at least
once a day and the test results shall meet the specified criteria.

The pipe drains/culverts shall be constructed to the true lines and levels
indicated on the Drawing or instructed by the Engineer.

Measurement

Pipes shall be measured along their centre between the inlet and outlet ends
in linear meters of individual pipe element of each sizes, completed and
accepted in place. Collar shall not be measured for payment. Excavation,
bedding, concrete for encasing and backfilling works shall be measured
separately in cubic. Ancillary works such as head walls, wing walls, etc.,
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shall be measured as provided for in the respective Sections of these
Specifications.

Payment

Pipes, measured as provided above, shall be paid for at the contract unit
rates per linear meter of each particular size which shall be the full and the
final compensation to the Contractor as per Clause 112.

Cost for cement jointing shall deemed to be included in the contract unit rate
of pipe.

Ancillary works such as excavation, backfilling, granular bedding and/or
concrete for bedding/encasing and masonry shall be paid for separately, as
provided under respective Clause of these Specifications.

702. CONCRETE CHANNELLING

1)

(2)

(3)

Scope

This Clause covers the works for the construction of concrete channeling for
drainage.

Material

Concrete channels may be pre-cast units or may cast in-situ. All concrete
works and reinforcement shall be carried out in accordance with the
requirements of Section 2000.

The material on which concrete is to be bedded shall be granular bedding as
provided in Clause 701.

Construction
(a) Excavation of Bedding

Trenches for channels shall be excavated to the required depth as
shown on the Drawing. The bottom and side of the trench shall be
neatly trimmed. All loose materials shall be thoroughly compacted.
The bedding material shall then be laid on the bottom of the trench and
it shall be thoroughly compacted and accurately shaped to the required
line and level. No concrete shall be placed on un-compacted or
disturbed material.

(b) Precast Concrete Channeling

Precast concrete channeling shall be laid with close joins with 1:2
cement sand mortar at the ends. The joints shall not exceed 10 mm in
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thickness and shall be neatly pointed with a pointing trowel. Guide
lines and straight edges shall be used to ensure that the exposed faces
and edgings are set to true lines and levels.

Care shall be taken to protect all precast units against chipping or
breakage during handling and laying. Broken or chipped Sections
shall not be used and shall be replaced with undamaged units.

Cast in-situ Channels

Channels shall be cast in alternative Sections. The length of Sections
shall be uniform throughout and shall be equal to 2 m, except where
shorter Sections are necessary for closures or where otherwise shown
on the Drawing.

Forms shall be accurately set to line, levels and elevation and shall be
firmly held in position during the placing of the concrete. Stops at the
ends of Sections shall be placed accurately so as to ensure that the
joints are truly perpendicular to the surface of the concrete and right
angles to the edge of the road. After concrete has been placed in the
forms, it shall be tamped and spaded until the exposed surfaces are
entirely covered with mortar. Exposed faces shall then be finished to
smooth and even surfaces.

The forms of exposed concrete surfaces shall be removed after 24
hours after the concrete has been placed. Minor defects shall be
repaired with a 1:2 cement sand mortar. Plastering shall not be
permitted on exposed faces and all rejected portions shall be removed
and replaced at the Contractor’s expense. Exposed surfaces shall be
finished while the concrete is still green, by wetting a soft brick or
wooden block and rubbing the surfaces until they are smooth. When
the concrete has smoothed by using water, it shall be rubbed with a
thin paste of 1:1 cement sand mortar until a uniform colour is obtained.
When completed the Sections shall be cured in accordance with the
requirements of Section 2000.

After the concrete in alternate Sections has been set, the intermediate
Sections shall be cast and finished in accordance with all the
requirements specified above. The exposed end surfaces of the
alternate Sections cast first shall be painted with a coat of approved
bituminous emulsion containing 60% of net bitumen by mass, and the
emulsion shall be allowed to set and dry before the intermediate
Sections are cast.

Guide lines and straight edges shall be used to ensure that the exposed
faces are formed to the true line, level and elevation.
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(4)

(5)

(6)

Tests and Standard of Acceptance

All concrete works shall be tested in accordance with Section 2000 and the
test results shall meet the specified criteria.

The concrete channeling works shall be constructed to the true lines and
levels shown on the Drawing or instructed by the Engineer.

Measurement

Concrete channeling shall be measured in linear meter. Formworks and
reinforcement shall not be measured separately. Excavation and bedding
shall be measured as provided under respective Sections of these
Specifications.

Payment

Concrete channeling shall be paid as per the contract unit rate which shall be
the full and the final compensation to the Contractor as per Clause 112.
Excavation and bedding shall be paid as provided under respective Sections
of these Specifications.

COMPLETION OF DRAINAGE WORKS

All culverts and/or other drainage works shall be completed well in advance of
the construction of the base course, hard shoulders and/or surfacing of the
carriageway.
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SECTION 800 - QUARRIES, BORROW PITS, STOCKPILE AND SPOIL AREAS

801.

802.

GENERAL

Unless otherwise stated in the contact, it is the responsibility of the Contractor to
select the sources of aggregates for concrete, stone for base, sub base, bituminous
mix base binder course and wearing course, chipping for surface, rock fill for
swamps etc. and the sources of natural/suitable materials, such as fill material, for
the construction of embankments, gravel for sub base, base, surfacing and
shoulder. Such sources shall be designated as rock quarries, quarries, alluvial
deposits and borrow and are defined in Clause 802. Certain rock quarries,
quarries, alluvial deposits, borrow pits may have or have been identified prior to
the commencement of the contract and the Engineer shall instruct the Contractor
as to which of these shall be utilized for the extraction as natural or suitable
materials to be used in the works.

Provisions are included in subsequent clause of this Specification for additional
rock quarries, quarries, alluvial deposits borrow pits to be identified and located

by the Contractor during the contract. Stockpile and spoil shall be located by the
Contractor subject to the approval the Engineer.

DEFINITIONS

(1) Rock Quarry

A rock quarry is an open surface working in massive rock form which stone
is removed by drilling and blasting for use in the works.

(2) Quarry

A quarry is an open surface working form which stone or aggregate for sub
base, base and surfacing are extracted for use in the works.

(3) Alluvial Deposit

An alluvial deposit is a site where gravel and aggregate of alluvial origin are
extracted for use in the works.

(4) Borrow Pit

A borrow pit is a site from which loose material, other than stone, is
removed for use in the works.

(5) Stockpile Area

A stockpile area is an area where material such as topsoil, fill material,
gravel or aggregate is stockpiled prior to use in the works.



(6) Spoil Area

A spoil area is a site upon which surplus or unsuitable materials arising out
of works are dumped within or beyond the road reserve as indicated on the
Drawing or directed by the Engineer.

803. LOCATING MATERIAL SOURCES

(1) The Contractor shall be responsible for locating all material sources and for

()

the acquisition or renting of all land required for rock quarries, quarries,
alluvial deposit, borrow pits, spoil and stockpile areas and for access thereto
in accordance with the Conditions of Contract.

The location and size of rock quarries, quarries, alluvial deposit borrow pits,
spoil and stockpile areas proposed by the Contractor shall be subject to the
approval of the Engineer.

The Engineer shall withhold his approval, if in his opinion the rock quarry,
quarry, alluvial deposit, borrow pit, spoil and stockpile area, or access into
them.

(@) will have a detrimental effect on the environment;

(b) would be very difficult to acquire;

(c) isinor near an urban centre;

(d) will require an access road which is excessively long;

(e) has excessively thick layers of overburden;

(f) covers too large an area;

(g) would constitute a danger to the public;

(h) is an excessive distance from the location where the material is to be
used or removed from; or

(i) asource of suitable material is closer.

The Contractor shall submit for the Engineer’s approval full information
regarding the proposed location of the material source not later than 30 days
after issue the order to commence the works of all rock quarries, quarries,
alluvial deposits, borrow pits, spoil and stockpile areas that the Contractor
will require for the whole the works.

The Contractor’s written notice shall include the following for each rock
quarry, quarry, alluvial deposit, borrow pit, spoil and stockpile areas:

(@) A plan at 1:500 scale in ink on a stable transparent material giving
details of:

i) plot boundaries;
i) owners names and addresses, and if appropriate identification
numbers;



iii) the District, Location, Registration Section and Number for each
plot;

iv) local details such as building, fences, types and areas of cultivation
and services, all agreed with the Land Owners; and

v) areas to be used for working areas, stockpile areas, safety blasting
zones etc;

(b) Cadastral maps covering the areas to be acquired when available.
(c) Detail of the proposed access road route.

(d) Technical supporting information relevant to rock quarries, quarries,
alluvial deposits, borrows pits, including:

1) Summary of geophysical surveys (electric, and/or seismic),
geotechnical survey, indicating for alluvial deposit the thickness of
layers, thickness of overburden, lenticular beds depth and
configuration of the bedrock, etc., and in addition for rock quarries,
the discontinuity families, the intervals between discontinuities,
thickness and nature of the infilling, the Weathering Index.

i) Laboratory results including petrographic identification, and for
alluvial deposit material, grading, tests on the fine fraction (PI, SE,
Methylene Blue test, Mica content, Organic matters), tests on the
coarse fraction (LAA, AlIV, ACV, Micro Deval, FI, Adhesivity
test), CBR test, or for quarry material, LAA, AlV, ACV, Micro
Deval, Adhesivity test, Specific Gravity, Water Absorption.

iii) Conclusions on qualities and quantities.

(3) Where the Contractor uses a rock quarry, quarry, alluvial deposit, or a
borrow pit identified or instructed by the Engineer he shall obtain the
Engineer’s approval of the areas required for the rock quarry, quarry,
alluvial deposit, or borrow pit and of the siting of the access roads into the
rock quarry, quarry, alluvial deposit, or borrow pit. The Engineer may
required the Contractor to modify his requirements for any of the reasons
outlined in Sub-clause 803 (1) (a), (b), (c), (d) or (f).

Where rock quarries, quarries, alluvial deposits, or borrow pits, available for
inspection at the time of the Tender, are instructed by the Engineer the
Contractor shall satisfy himself as to the quality and quantity of materials
available before providing the information required in this Clause. Should
such investigations reveal tat there is insufficient suitable material for the
use for which such material sources were intended, the Contractor shall
immediately inform the Engineer in writing and the Engineer shall either
direct that such sources are extended or that new sources shall be used.
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When a rock quarry, quarry, alluvial deposit, borrow pit spoil or stockpile
area has insufficient suitable material or area for the use for which it was
intended the Contractor shall propose in writing that either any existing rock
quarry, quarry, alluvial deposit, borrow pit, spoil or stockpile area be
extended or that a new rock quarry, quarry, alluvial deposit, borrow pit spoil
or stockpile area shall be used. The approval and acquisition of such new or
extended rock quarries, quarries, alluvial deposits, borrow pits, spoil or
stockpile areas shall in accordance with all the above provisions of this
Clause for the acquisition of the original rock quarries, quarries, alluvial
deposits, borrow pits, spoil or stockpile areas.

SAFETY AND PUBLIC HEALTH REQUIREMENTS

The Contractor shall comply with the prevalent laws and Regulations including
those of the Local Authority regarding public health and safety in respect of the
operation of rock quarries, quarries, alluvial deposit, borrow pits, spoil or
stockpile areas, and in the absence of, or in addition to such Regulations, shall
comply with the following conditions :-

1)

)

(3)

(4)

(5)

All areas of work, if they are not naturally under water, shall be drained and
kept drained where a quarry or borrow pit has been excavated such that it
will not drain naturally, it shall be kept pumped dry while being used.

The Contractor shall confine his operations solely to the areas provided and
shall demarcate the boundary of the area and erect temporary or permanent
fencing as instructed by the Engineer.

Where the height of any face exceeds 1 metre, the Contractor shall provide,
erect and maintain at his own expense stock proof fencing and gates to
prevent unauthorized access to the top of the working face.

On completion of the work all faces shall be neatly trimmed to a slope
flatter than 1:4. Where this is impracticable or where the working face is to
be left exposed, the edge shall be permanently fenced, as instructed by the
Engineer and measurement and payment for such fencing shall be in
accordance with Section 400.

On completion of work temporary fences and all temporary structures shall
be demolished and removed. All latrine pits shall be filled in and drained.
The site shall be topsoiled and left neat and tidy.

ACCESS ROADS AND TRAFFIC CONTROL

The Contractor shall comply with the provisions of Clause 103 and with the
Conditions of Contract with regard to the construction and maintenance of access
roads to rock quarries, quarries, alluvial deposits, borrow pits spoil and stockpile
areas and with regard to traffic operations thereon.
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SITE CLEARANCE AND REMOVAL OF TOPSOIL AND OVERBURDEN

Unless otherwise specified in the contract or instructed by the Engineer, the
Contractor shall clear the sites of all rock quarries, quarries, alluvial deposits,
borrow pits, spoil and stockpile areas in accordance with Section 200 but
measurement and payment shall be made in accordance with this Section. All
existing fences, tree, hedges and other features which the Engineer shall instruct
shall not be removed or otherwise dealt. They shall be protected in accordance
with Section 200.

Unless otherwise directed by the Engineer, the Contractor shall remove topsoil
and/or overburden from rock quarries, quarries, alluvial deposits, borrow pits and
spoil and stockpile areas. The Engineer shall direct whether topsoil shall be
stripped and stockpiled separately or shall be excavated and spoiled together with
the overburden. If suitable, the Engineer may direct for the use of overburden in
the works.

On completion of the work in any rock quarry, quarry, alluvial deposit, borrow pit,
spoil or stockpile area the overburden and/or topsoil which has not been used in
the works shall be pushed back, spread and landscaped over the area of the rock
quarry, quarry, alluvial deposit, borrow pit, spoil or stockpile area. Where topsoil
has been stockpiled separately, it shall be pushed back and spared over the rock
quarry, quarry, alluvial deposit, borrow pit, spoil or stockpile area after
landscaping unless the Engineer has instructed that it shall be used for topsoiling
in accordance with Section 600.

SELECTION, MIXING AND STOCKPILING OF MATERIALS

Before a quarry, alluvial deposit or borrow pit is opened, the Engineer shall
instruct the Contractor as to the type of material to be excavated and the areas and
depth to be worked. The Engineer may require specific operations of equipment
according to the characteristics of the raw material and the characteristics of the
final product to be obtained in accordance with Clause 808 and 809 or other
relevant Section of those Specifications.

The Contractor may be required to mix selected material by bulldozing into
stockpiles and/or face loading by shovel. The stockpiles shall be formed at least
six weeks before intended use of the material which are to be treated and at least
three weeks before intended use for materials which are not to be treated.

The Contractor shall ensure that oversize material, clay humus or unsuitable
material encountered in the working operations is separated from the materials
proposed for use in the works and such inferior material shall be removed tot spoil.
A separate stockpile shall be used for each type and grading of material.

When removing material from stockpiles, none of the underlying material shall be
mixed with it, and generally at least the bottom 100 mm layer shall be left behind.
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Should any stockpile prove surplus to requirements, the Contractor shall spread
the material over the area of the quarry or borrow pit unless directed otherwise by

the Engineer.

PRE-SELECTION OF MATERIALS

When necessary to meet requirements of the Specifications for materials extracted
from quarries or alluvial deposits the Contractor shall carry out a preliminary size
selection or screening of the raw material as follows:

(1) Size Selection

The size selection shall be carried out by unloading the material through
appropriate grids to select the size fraction which contains the required
fraction of the required type of stone specified in the Specifications, based
on the identification of the petrographic composition of the various size
classes of the raw material through laboratory trials in accordance with

Clause 506.

The size selection shall be carried out provided the conditions given in
Table 8.1 are fulfilled where:

Rp (%) =

Q min (m®) =

A, B, =

the minimal ratio between the quantity of required
material obtained after processing (including selection,
crushing, screening etc.) and the initial quantity of raw
material treated.

the minimal quantity of processed materials of such
type required for the works.

Classes of material to be produced designated in
accordance with the General Classification of
materials specified in Section 600.

Table 8.1: Conditions for Pre-selection of Size

Quiality classes Construction Work Maintenance works

to be produced Rp Q min Ry Q min
(%) (m°) (%) (m®)

A 40 7,500 35 4,000

B 70 85,000 60 20,000
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(2) Quality Control of the Size Selection

Materials of quality classes A or B shall be tested according to their use in
conformance with the relevant Sections of these Specifications.

When the requirements of the final products are not met, the Engineer may
require the Contractor to control the quality of the size selection.

The quality of the size selection shall be assessed by sampling 1000
boulders or stone in every 500 m® of pre-selected material and counting the
boulders or stones of the required petrographic types. If the percentage of
such boulders or stones in the sample is less than 0.8 of the expected
percentage, the corresponding pre-selected materials shall be pre-selected
again.

PROCESSING

The Contractor shall use adequate processing equipment and methods to achieve
the characteristics and performance of the aggregates to be produced.

The processing methods may include successive steps such as primary crushing,
screening for elimination of fine and soft material, secondary crushing and
recycling, washing.

The Contractor shall carry out site trials in accordance with Clause 507 using the
Constructional Plant and methods proposed for selecting and processing the
materials to demonstrate their suitability to achieve the material requirements
specified in the Specifications.

(1) Crushing

The crushing process shall include all crushing stages, such as primary
crushing, secondary crushing or grinding (after primary screening) tertiary
grinding (after secondary screening), as necessary to meet the requirement
of the final product specified in the Specifications.

The feeding hoppers shall be equipped with appropriate devices, such as
drawer or vibrating metallic desk, to allow for a regular and full charge
supply of the material to the crushers.

Depending on the type, size and characteristics of the raw material,
equipment required to meet aggregate characteristic and performances
requirements may include the use of equipment given in Table 8-2
according to the classes of quality of the materials to be produced.



Table 8.2: Crushing Equipment According to Quality Classes of Final
Material Product.

Quality classes Type of equipment
of the final
product Primary crushing Secondary crushing or Tertiary
grinding Grinding
AorB
Jaw Crusher or Gyratory | = Cone Grinder or
In general Crusher (for more than Gyratory Grinder (for
1000T/h only) more than 1000T/h only)
Quartzite & Sand Gyratory Crusher (for = Cone Grinder or = Cone Grinder
Production more than 1000T/h only) Gyratory Grinder (Gyradisc)
Jaw Crusher or Large
. : . = Impact Crusher
Limestone Opening Percussion (& recycling)
Crusher yeling
C1 Jaw Crusher * Cone Grlr_1der
(& recycling)
D1 Jaw Crusher = (& recycling)
(2) Screening

(3)

(4)

The Contractor shall eliminate polluted or soft materials after the primary
crushing by screening the crushed materials through a 50 mm mesh screen.

The Engineer may instruct the Contractor to modify the above mentioned
size for the elimination of soft materials according to the results of the
laboratory trials.

In case of materials sensitive to crushing, the Engineer may instruct the
Contractor to carry out a secondary screening after the secondary crushing.

Recycling and Sand Production

According to the type and quality of materials to be produced, and notably
the sand materials, the Contractor shall include in the crushing process the
recycling of the coarse fraction resulting from the primary crushing through
the secondary crusher or through the secondary or tertiary grinder.

Washing

Where the washing of aggregate is required to meet the cleanliness
requirements, and notable for the chippings for surface dressing, the
Contractor shall incorporate to the processing plant an appropriate washing
station including adequate equipment such as vibratory washing machine, a
washing screw, washing tube etc. and of adequate capacity.

Sand with too high mica content shall be washed using appropriate
equipment such as screw classifiers, paddle wheel etc.
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(5) Testing

Each type of final products shall be tested in accordance with the tests and
frequencies of testing as specified in the relevant Sections of these
Specifications.

(6) Records

The Contractor shall maintain records in respect of the following data
throughout the production period:

(a) daily production

(b) testing result, in accordance with the test schedules specified in the
relevant Sections of these Specifications.

(c) Incident occurred during the production, if any.

MATERIAL UTILISATION

All materials from rock quarries, quarries, alluvial deposits, borrow pits as
instructed by the Engineer shall only be used for permanent works shown on the
Drawing or instructed by the Engineer and any other use shall be subject to the
Engineer’s approval.

MEASUREMENT AND PAYMENT

No separate measurement and payment shall be made in respect of all items in
this Section, if otherwise not specified in the contract. The Contractor shall be
deemed to have allowed the cost of complying all requirements of this Section
elsewhere in his rates including al site clearance, overburden and topsoil removal,
access roads to rock quarries, quarries, alluvial deposits, borrow pits, spoil or
stockpile areas and reinstatement including landscaping and spreading topsoil.

Where the Engineer has instructed that overburden or topsoil will be used in the
works, measurement and payment shall be in accordance with the relevant
Sections of these Specifications.
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SECTION 900 - EARTHWORKS

901.

902.

SCOPE

This section covers the works related to the roadway excavation, roadway filling,
excavation for foundation, backfilling, excavation for drains, channels,
intercepting drains etc.

DEFINITIONS AND GENERAL REQUIREMENTS

1)

Earthwork includes two types of operations i.e. (i) earth excavation and
disposal of the excavated materials (ii) earth excavation and use of
excavated materials. The use of excavated material may be in the form of
filling embankment, backfilling, filling other areas as required.

Earth excavation and disposal implies excavation of all types of materials
including part of the structures below ground level within and outside of the
limit of the right of way except for otherwise specified, shaping the exposed
surface of excavation as specified or directed by the Engineer, removal,
hauling and disposal of the excavated material at the locations and in the
manner as specified or directed by the Engineer.

Excavation and filling implies excavation of materials and shaping the
exposed surface of excavated as stated, removal hauling and use of the
excavated material at the location and in the manner as specified or directed
by the Engineer.

Excavation and disposal shall include:

(1) Excavation and disposal of any type of material included on the
Drawing.

(i)  The excavation and disposal of existing surfacing.

(ili)  Excavation and disposal of slides, breakages and caving-ins.

(iv)  Excavation and disposal for stream channel, trenches and drains etc.

(v) Excavation required in cuts or under embankments below the lowest
normal limit of excavation as indicated on the Drawing or below
ground line.

(vi)  Excavation and disposal of unsuitable materials.

(vii)  Removal or partial removal of existing embankments and disposal of
the materials as shown on the Drawing or as directed by the
Engineer.

(viii) Excavation for foundation and disposal of materials.

Excavation and filling shall include:
(1) Filling for embankment

(i) Filling for guide bunds, coffer dams, etc.
(i) Backfilling in trenches, foundation pits etc.



(2)

(3)

(4)

()

(iv)  Any type of other filling or backfilling whereby the ground level is
raised or a hole is filled up.

The following definitions of earthworks materials shall apply to this and
other Clauses of these specifications, if otherwise not specified.

(1) “Topsoil” shall mean the top layer of soil that can support vegetation.
It shall include all turf acceptable for turfing.

(i) “Suitable Material” shall comprise all that is acceptable in the
accordance with the Contract for use in the Works and which is
capable of being compacted in the manner specified in Clause 909
and 910 to form a stable fill having side slopes as indicated in the
Drawing. The material used in fill (except for rock fill) shall not
contain rock fragments with dimensions of more than 75 mm.

(ili)  “Unsuitable Material” shall mean other than suitable material and
shall include:

(a) Material from swamp, marshes or bogs;

(b) Peat, logs, stumps, perishable material, organic clays;

(c) Material susceptible to spontaneous combustion;

(d) Material in a frozen condition;

(e) Clay of liquid limit exceeding 70 and/or plasticity index
exceeding 45;

Material stated above in (d) if otherwise suitable shall be classified suitable
when unfrozen.

(iv)  “Rock Fill” shall consist of hard material of suitable size for
deposition and compaction as given in Clause 909 and also may
comprise rock as defined in Clause 903 and broken stones.

(v) “Well Graded Granular Material” consisting of gravel and/or sand
shall conform to Clause 609.

No excavated suitable material other than surplus to requirements of the
contract shall be removed from the site except on the direction of the
Engineer. Should the Contractor be permitted to remove suitable material
from Site to suit his operational procedure, then he shall make good at this
own expense any consequent deficit of filling arising therefrom.

Material in surplus to the total requirements of works, and all unsuitable
material shall, unless the Engineer permits otherwise, be run to spoil dumps.

Where the excavation reveals a combination of suitable and unsuitable
materials the Contractor shall carry out the excavation in such a manner that
the suitable materials are excavated separately for use in the works without
contamination by the unsuitable materials.
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(6)

(7)

(8)

(9)

(10)

The Contractor shall make his own arrangements for the stockpiling of top-
soil and/or suitable material.

At all times the Contractor shall ensure that earthworks are not damaged by
weather or traffic. In event of such damage, the Engineer may withdraw
approval from the affected works until the Contractor has carried out repairs
to restore the works to their original condition.

The cost of all such repairs and any additional testing shall be borne by the
Contractor.

Prior to commencement of any earthwork, the work shall be set out where
required as specified in Clause 104 following the clearing and grubbing as
per Section 200 and survey of the existing ground shall be conducted jointly
by the Contractor and the Engineer. The survey records shall serve as initial
measurements for the determination of the final quantities of earthwork
performed under the contract.

Works on embankments and/or cutting in areas required for the construction
of bridges and other structures shall not be carried out until the Engineer
agrees that construction of such structures is sufficiently advanced that there
Is no interference or damage to them.

The Contractor shall get approval of the Engineer in respect of method of
earthwork, type of equipment to be used, disposal and other details before
commencement of the earthwork.

CLASSIFICATION OF EXCAVATED MATERIALS

The excavated materials shall be classified under the following categories. The
decision of the Engineer in respect of the classification of excavated materials
shall be the final and binding upon the Contractor.

1)

Soft Soil

It shall mean soft soil comprising any of the following:

(a) Vegetable or organic soil, turf, sand, loam clay, mud, peat, black
cotton soil, stiff heavy clay, shale, moorum and any mixture of these
soil.

(b) Mud concrete below ground level.

(c) Generally any material which yields to the ordinary application of pick
and shovel or other digging implements.
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(2)

(3)

(4)

()

Hard Soil

It shall mean hard soil comprising any of the following:

(@) Gravel, shingle and river or stream bed boulders having maximum
dimensions up to 300 mm in one direction.

(b) Soling of roads, paths, etc. and hard core, macadam surfaces of any
description (water bound, grouted, bituminous surface etc.)

(c) Lime concrete, stone masonry in lime mortar and brick work in lime
cement mortar below ground level.

(d) Generally material which requires the close application of picks,
scarifiers or other digging implement.

Soft Rock

It shall mean rock comprising any of the following:

(@) Lime stone, sand stone, late rite, soft conglomerate or other soft or
disintegrated rock which can be quarried or split with crowbars or
wedges.

(b) Unreinforced Portland cement concrete which can be broken up with
crowbars or picks; stone or brick masonry in cement mortar below
ground level.

Hard Rock

It shall mean rock comprising any of the following:

(@) Any rock or Portland cement concrete for the excavation of which the
use of pneumatic/mechanical equipment or blasting is required.

(b) Reinforced cement concrete (reinforcement cut through, but not
separated from the concrete)below ground level.

Hard Rock (Blasting Prohibited)

It shall mean rock comprising any of the above mentioned hard rock where
blasting is prohibited.

EXPLOSIVES AND BLASTING

(1) General
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(3)

(4)

The procurement, transportation, storage, use, account and disposal of
balance and defective explosive materials shall be strictly as per prevalent
laws and ordinances applicable to the work site. Should there be any
discrepancy found between procedures described hereunder and the
prevalent laws and ordinance, the later shall supersede.

Blasting shall be carried out in a manner that completes the excavation to
the lines indicated on the Drawing or as directed by the Engineer, with the
least disturbance to adjacent material. It shall be done only with the written
permission of the Engineer.

The Contractor shall adopt such method that is consistent with the safety
and job requirements. Prior to starting any phase of the operation, the
Contractor shall provide information describing pertinent blasting
procedures, dimensions and notes.

Material, Tools and Equipment

All the material, tools and equipment used for blasting operations shall be
off approved type. The Engineer may specify the type of explosives to be
allowed in special cases. The fuse to be used in wet locations shall be
water-resistant and shall remain unaffected when immersed in water for 30
minutes. The rate of burning of the fuse shall be uniform and definitely
known to permit such a length being cut as shall permit sufficient time tot eh
firer to reach to a safe place before explosion takes place. Detonators shall
be capable for giving effective blasting of the explosives. The blasting
powder, explosives, detonators, fuses, etc., shall be fresh and not damaged
due to dampness, moisture or any other cause. They shall be inspected
before use. The damaged articles, if any, shall be discarded totally and
removed from the site immediately.

Personnel

The blasting operation shall remain in the charge of competent and
experienced blaster with legal license and thorough knowledge of handling
explosives and blasting operations.

Blasting Operations

Explosives shall be used in the quantities and manner recommended by the
manufactures. The written permission of the Engineer shall be obtained for
each location or series of locations where the Contractor wishes to use more
than 5 kg of explosives in one series of blast. Such permission shall not any
way relieve the Contractor of his liabilities under the Conditions of Contract.

The blasting shall be carried out during fixed hours of the day preferably
during the mid-day luncheon hour or at the close of the work as ordered in
writing by the Engineer. The hours shall be made known to the people in
the vicinity. All the charges shall be prepared by the blaster only.
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The Engineer must be notified at least 24 hours in advance on any blasting
operation. When blasting is to be carried out, the Contractor shall determine
the danger zone likely to be created, and shall ensure that all personnel,
vehicles and livestock are clear of the zone before and during the blast. In
settled areas, the Contractor shall take steps to avoid damage to property
from flying rock by using blasting mats or other suitable blanketing
materials.

The Contractor shall notify each public utility organization/company having
structures in proximity to the site to the work of his intention to use
explosives. Such notice shall be given sufficiently in advance to enable the
companies to take such steps as they may deem necessary to protect their
property from injury.

Danger red flags shall be displayed prominently in all directions during the
blasting operations. The flags shall be planted 200 m from the blasting site
in all directions. People, except those who actually light the fuse, shall be
prohibited from entering this area, and all persons including workmen shall
be excluded form the flagged area at least 10 minutes before the firing, a
warning siren being sounded for the purpose.

The charge holes shall be drilled to required depths and at suitable places.
Blasting shall be as light as possible consistent with thorough breakage of
the material necessary for economic loading and hauling. Any method of
blasting which leads to overshooting shall be discontinued. Not more than
10 charges shall be prepared and fired at a time. The man in charge shall
blow a siren in a recognized manner for cautioning the people. The charges
shall be lighted by the blasters only. The blaster shall count the number of
explosions. He shall satisfy himself that all the charges have been exploded
before allowing the workmen to go back to the work site.

After blasting operations, the Contractor shall compact the loose residual
material removed below sub-grade and replace the material removed below
sub-grade with suitable material.

When forming final cut faces, pre-split blasting techniques as recommended
in the Specification for Road and Bridge (IRC) shall be carried out to ensure
that blasting damaged to the cut face is minimized. Details of the pre-
splitting technique to be used shall be notified to and approved by the
Engineer at least 24 hours in advance of the blasting operation.

Misfire
In case of misfire, the following procedure shall be observed:

(a) Sufficient time shall be allowed to account for the delayed blast. The
blaster shall inspect all the charges and determine the missed charge.
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(b) If it is blasting powder charge, it shall be completely flooded with
water. A new hole shall be drilled at about 450 mm from the old hole
and fired. This should blast the old charge. Should it not blast the old
charge, the procedure shall be repeated till the old charge is blasted.

(c) In case of charges of gelignite, the blaster shall gently remove the
tamping and the primer with the detonator. A fresh detonator and
primer shall then be used to blast the charge. Alternatively, the hole
may be cleared of 30 mm of tamping and the direction then ascertained
by placing a stick in the hole. Another hole may then be drilled 150
mm away and parallel to it. This hole shall then be charged and fired
when the misfired hole should explode at the same time. The blaster
shall at once report to the Contractor’s office and the Engineer all
cases of misfire, the cause of the same and what steps were taken in
connection therewith.

If a misfire had been found to be due to defective detonator or
gelignite/dynamite, the whole quantity in the box from which defective
article was taken must be sent to the authority as directed by the
Engineer for inspection to ascertain whether all or art of the remaining
materials in the box are also defective.

Account

A careful and day to day account of the explosive shall be maintained by the
Contractor in an approved register and manner which shall be open to
inspection by the Engineer at all times. Records must be kept by the
Contractor of all drilling and blasting operations showing holes diameters
and depths, drilling pattern, explosive charge and type per hole, detonator
delay times and total charge per blast. These records must be submitted to
the Engineer on completion of charging.

905. EXCAVATION IN CUTTING

(1)
(2)

(3)

(4)

Cleaning and grubbing shall be performed as specified in Section 200.

While executing excavations, the Contractor shall take adequate precautions
against soil erosion and water pollution.

All suitable excavated materials shall be used in construction of the roadway
to the extent as required.

Hauling of material from cutting or borrow pits to embankments other areas
of fill shall proceed only when plant or labour is operating at the place of
deposition to ensure that adequate spreading and compaction of material can
take place.
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(6)

(7)

(8)

Over-excavation shall not be permitted. Any excess depth excavated below
the formation levels as specified shall be made good by the Contractor at his
own expense by backfilling with suitable material of similar characteristics
to those of moved materials with compaction as specified in Clauses 909
and 910.

The slopes of cutting shall be cleared of all rock fragments which move
when prised by a crowbar, unless otherwise directed by the Engineer.
Where the Engineer considers that the slope, immediately after dressing,
shall not be permanently stable, he shall direct the Contractor as to the
stabilization measures required. The Contractor shall carry out these
measures soon after Engineer’s instruction.

When completed, the excavation slopes shall be true to the lines and levels
as shown on the Drawing or directed by the Engineer. When completed, no
point on slopes shall vary from the designated slopes by more than 150 mm
measured at right angles to the slope, except where excavation is in rock, no
point shall vary more than 300 mm from the designated slope.

If slips, slides, over breaks or subsidence occur in cutting, they shall be
removed. Adequate precautions shall be taken to ensure that during
construction, the slopes are not rendered unstable or give rise to recurrent
slides after construction.

If water is encountered in excavations due to seepage, springs, or other
causes, it shall be removed by suitable diversions or bailing out and the
excavation shall be kept dry. The drained water shall be discharged into
suitable outlets as not to damage to the works, crops or any other property.
If any such damage is caused due to any negligence of the Contractor, it
shall be the sole responsibility of the Contractor to repair/restore to the
original condition at his own cost or compensate for the damage.

EXCAVATION BELOW EMBANKMENTS AND BELOW FORMATION
LEVEL

(1)

Where any unsuitable material below the natural ground level under
proposed embankments or below formation level in cutting is required to be
excavated, it shall be removed to such depth and over such areas as shown
on the Drawing or as directed by the Engineer. The excavated materials
shall be disposed off as indicated on the Drawing or directed by the
Engineer. The resultant excavation shall be backfilled with suitable material
and shall be leveled and compacted to the density as specified for forming of
the embankments.

Nevertheless, if such backfill has to be carried out in standing water, the
Contractor shall use only an approved non-plastic well-graded granular
material having maximum size of not greater than 75 mm. Such materials
may be deposited in water without use of compaction equipment.
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Where shown on the Drawing, approved, graded stones having size from
380 mm to 150 mm and containing not more than 10 percent, below 150
mm in size shall be placed directly on the natural occurring unsuitable
material. This type of rock fill material shall be deposited in accordance
with the requirements of Clause 909 and compacted as per Clause 910.

If after the removal of material as specified in Sub-clause 906 (1), the
Contractor allows the materials so exposed to reach a condition where
compaction of back filling is impracticable, he shall make good at his own
expense either by additional excavation and filling in the manner specified
in this Clause, or by waiting until the condition of the exposed material is fit
to receive the approved backfill.

EXCAVATION FOR FOUNDATION

1)

()

3)

Slope

Excavation shall consist of the removal of material for the construction of
foundations for drainage structures, retaining walls, head walls, cut off walls,
culvert, bridges and other similar structures to the lines and dimensions
shown on the Drawing or as instructed by the Engineer in accordance with
the requirements of these specifications.  The work shall include
construction of the necessary cofferdams and cribs and subsequent removal
of all necessary sheeting, shoring, bracing, diversion of water/flow, draining
and pumping, the removal of all logs, stumps, grubs and other deleterious
matters and obstructions necessary for placing the foundation; trimming
bottoms of excavations; and cleaning up the site and the disposal of all
surplus material.

Excavation

Excavation shall be taken to the length and width of the lowest step of the
footing and the sides shall be left to plumb where the nature of soil allows it.
Where the nature of soil or the depth of the trench does not permit vertical
sides, the Contractor at his own expense shall put up necessary shoring,
strutting and planking or cut slopes to a safer to a safer angle or both with
due regard to the safety of personnel and works and to the satisfaction of the
Engineer.

The depth to which the excavation is to be carried out shall be as shown on
the Drawing or as directed by the Engineer.

Where blasting is to be restored to, the same shall be carried out in
accordance with Clause 904.

Dewatering, Diversion of Flow and Protection
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Normally, open foundation shall be laid dry. Where water is encountered in
excavation due to stream flow, seepage, spring, rain or other reasons, the
Contractor shall take adequate measure such as bailing, pumping,
constructing diversion channels, drainage channels, bunds, cofferdams and
other necessary works to keep the foundation pit or trenches dry, when so
required and to protect the green concrete/masonry against damage by
erosion, failure of cut slope or sudden rising of water level. The methods to
be adopted in this regard and other details thereof shall be left to the choice
of the Contractor, but subject to approval of the Engineer. Approval of the
Engineer shall, however, not relieve the Contractor of the responsibility for
the adequacy of the Engineer shall, however, not relieve the Contractor of
the responsibility for the adequacy of dewatering and protection
arrangements and for the quality and safety of the works.

Where cofferdams are required, these shall be carried to adequate depths
and heights, be safely designed and constructed and be made as watertight
as is necessary for facilitating construction to be carried out inside them.
The interior dimensions of the cofferdams shall be such as to give sufficient
clearance for the construction and inspection and to permit installation of
pumping equipment, etc., inside the enclosed area.

Cofferdam sheet-pilling shall be carried down well below the bottom of the
pile caps or footings, but without interference with any bearing piles.
Cofferdams shall be rigidly constructed and efficiently braced to withstand
external pressures when water is pumped out. Sheeting shall be reasonably
watertight and all appreciable leaks encountered during the operations shall
be stopped so that construction of pile caps can be carried out in the dry.
The Contractor shall rectify any cofferdam which, for any reason, has
moved, tilted, or changed its shape and/or size.

Pumping form the interior of any foundation enclosure shall be done in such
a manner as to preclude the possibility of the movement of water through
any fresh concrete. No pumping shall be permitted during the placing of
concrete or for a period of at least 24 hours thereafter, unless it is done from
a suitable sump and is separated from the concrete work by a watertight wall
or other similar means.

At the discretion of the Contractor, cement grouting or other approved
methods may be used to prevent or reduce seepage and to protect the area of
excavation.

The Contractor shall take all precautions in diverting flow and in
discharging the drained water as not to cause damage to the works, crops or
any other property. If any such damage is caused due to any negligence of
the Contractor, it shall be the sole responsibility of the Contractor to
repair/restore to the original at his own cost or compensate for the damage.

Preparation of Foundation Base
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The bottom of the foundation pit shall be leveled both longitudinally and
transversely or stepped as directed by the Engineer. Before footing is laid,
the surface shall be slightly watered and rammed, if surface is not wet. In
the event of excavation having been made deeper than that shown on the
Drawing or as otherwise ordered by the Engineer, the extra depth shall be
made up with concrete or masonry of the foundation grade at the cost of the
Contractor. Ordinary filling shall not be allowed for the purpose to bring
the foundation to level. When rock or other hard strata is encountered, it
shall be freed of all soft and loose materials, cleaned and cut to firm surface
either leveled or stepped as directed by the Engineer. All seams shall be
cleaned out and filled with cement mortar or grout to the satisfaction of the
Engineer. In the case of rock excavation, annular space around footing shall
be filled with concrete of grade M 10 up to top level of rock.

After the excavation is completed, the Contractor shall inform the Engineer
to that effect and no footing, bedding materials or structures shall be placed
until the Engineer has approved the depth and the suitability of foundation
material.

If, at any point, in any foundation excavation, material unsuitable for
foundations is encountered, the Contractor shall, if so instructed by the
Engineer, shall remove all such materials and refill with suitable materials
thoroughly compacted by tamping or rolling in layers of not more than 150
mm thick each.

Slips and Blows

If there are any slips or blows in the excavation, these shall be removed by
the Contractor at his own cost.

Public Safety

Where required, trenches and foundations pits shall be securely fenced,
provided with proper caution signs and marked with red lights at night to
avoid accident as per Sub-clause 102 (5).

The Contractor shall take adequate protective measures to see that the
excavation operations do not affect or damage adjoining structures.

Removal of Cofferdams

All cofferdams with all temporary sheeting and bracing shall be removed by
the Contractor after the completion of the substructure unit. The removal
shall be carried out in such a manner as not to disturb or damage the finished
concrete. However, sheet pilling below the top of the pile caps may be left
in place at the Contractor’s option and expenses.

No bracing no other material shall be left in cofferdam in such a way as to
extend into the concrete of the structure.
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Cofferdam located in embankments under the roadways shall be removed to
an elevation at least 1.2 m below the subgrade. Those located in a stream or
lake and within the limits of low water shall be removed to the elevation of
the stream or lake bed, except that in established navigation channels, they
shall be removed to an elevation at least 600 mm below t he established
bottom of the channel. Those located outside the above defined limits shall
be removed to an elevation at least 600 mm below subgrade.

REFILING OF FOUNDATION PITS AND TRENCHES, REMOVAL OF
SUPPORTS AND FILLING TO STRUCTURES

Refilling of foundation pits and trenches shall consist of previous backfill and/or
common backfill as shown on the Drawing or as directed by the Engineer.

1)

(2)

Materials

(@) Pervious Backfill
Unless otherwise specified in the contract, it shall of gravel, crushed
gravel, crushed rock, natural sands, manufactured sands or
combinations thereof. It shall conform to the grading limits set out in
Table 9.1.

Table 9.1: Grading Limits of Pervious Backfill

Sieve Size (mm) Percentage Passing by Weight
40 100
10 45-100
2.36 25-80
0.60 8-48
0.075 0-6

(b) Common Backfill

Common backfill materials other than pervious backfill shall be
suitable material as defined in Sub-clause 902 (2).

Method of Filling

Backfilling material shall not be permitted under water unless specifically
described in the contract or approved by the Engineer. It shall be placed and
compacted in layers in compliance with the requirements of Clause 910.
Any support structures for the excavation shall be withdrawn as the filling
proceeds unless described in the contract or ordered by the Engineer to be
left in. The backfill shall be placed in by such methods which shall avoid
loading the structure in any manner which may affect its stability or
overload its underlying foundation material or substructure. The backfill in
front of abutments and wing walls shall be placed first to avoid the



possibility of forward movement. Precautions shall be taken to prevent any
wedge action against upright surfaces, and the slopes bounding the
excavation shall be stepped as directed by the Engineer before backfill is
placed. The backfill material around box culverts, piers and curtain walls
shall be placed simultaneously on both sides of the structure. When the
structure is so designed that its strength is dependent on the restraining
effect of the superstructure (such as in portal frames and propped abutments),
the backfill shall not be placed until the superstructure has been completed
to the extent and strength necessary to provide the required restraint. When
the Contract requires wedges between steel superstructure and the parapet of
wing type abutments, the wedges shall be placed in advance of placing any
fill above the lower 1/3 of the abutment and shall be removed when directed
by the Engineer.

909. FORMING OF EMBANKMENT AND OTHERS AREAS OF FILL

1)

)

(3)

(4)

(5)

The work shall consist of the construction of embankment, filling on other
areas and backfill not specified elsewhere by providing material as specified
or approved by the Engineer, placing, compacting and shaping to lines,
levels, grades and cross sections as shown on the Drawing or as directed by
the Engineer. The maximum size of the coarse material in the mixture shall
not exceed 75 mm for general earth fill.

The limits of embankment shall be built sufficiently wider than the design
dimension to facilitate in achieving required compaction near by outer faces
of the embankment. The surplus material shall be trimmed to conform the
specified side slopes and width of the embankment.

Where necessary, the original ground shall be scarified, mixed with water,
leveled and then compacted so as to achieve the density mentioned in
Clause 910. Where the height of embankment, as measured from formation
level to the original ground level, is less than 200 mm, the embankment
foundation shall be compacted in accordance with the requirements of
Clause 910 such that the required compaction is achieved within the upper
300 mm below formation level. Where necessary, embankment foundations
shall be excavated/furrowed and brought under OMC and re-compacted in
layers of 150 mm each in order to achieve the required level of compaction.

Embankments shall be built up evenly over the entire width and shall be
maintained at all times with a sufficient camber to enable surface water to
drain rapidly from them. Damage to compacted layers by constructional or
other traffic shall be made good by the Contractor.

The natural moisture content and the optimum moisture content of the
material to be placed in the embankment shall be checked before start of the
placing material. If found to be out of the specified limits, the same shall be
made good. Where water is required to be added in such constructions,



(6)

(")

(8)

(9)

water shall be sprinkled uniformly and thoroughly mixed in soil by blading
or harrowing until a uniform moisture content as specified is obtained.

Moisture content, checked in accordance with IS 2720 (Part 2), at the time
of compaction shall be between 90% and 105% of the Optimum Moisture
Content as determined in accordance with IS 2720 (Part 8).

If the material delivered for fill/backfill is too wet, it shall be dried by
aeration and exposure to sun, till the moisture content is acceptable for
compaction. Should circumstances arise, where owing to wet weather, the
moisture content cannot be reduced by the above procedure, compaction
work shall be suspended.

If the material deposited as fill subsequently reaches a condition such that it
cannot be compacted in accordance with the requirements of the
specifications the Contractor shall

(i) Make good by removing the material off the embankment and placing
suitable material; or

(i) Make good by tipping it elsewhere it elsewhere until it is in a suitable
physical condition for re-use; or

(iii) Make good the material by mechanical or chemical means to improve
it’s properties acceptable to the Engineer.

Where fill is required to be constructed across water logged or soft clayey
ground that displays excessive movement under normal constructional
equipment, it may be necessary to construct a capping layer in accordance
with Clause 1004.

Rock use in rock fill embankments shall be deposited in horizontal layers
not exceeding 450 mm each extending up to the full width of the
embankment.

Material shall be spread, leveled and compacted in accordance with Clause
910. Each layer shall consist of reasonably graded rock and all surface
voids shall be filled with broken fragments before the next layer is placed.
The top surface and side slopes of embankments so formed shall be
thoroughly blinded with approved well graded material to seal the surface.

Isolated boulders each within the range 0f0.05 cubic meters in size may be
incorporated in embankments, not of rock fill, at the discretion of the
Engineer provided that the specified compaction requirements are met and it
shall not be placed less than 1 m below formation level of carriageways or
shoulders.

While filling embankment up to or over culverts or pipe drains, and where
required in the contract, up to bridges, the Contractor shall bring the
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(10)

embankments up equally on both sides. In rock fill embankments the rock
shall be carefully packed for such distance form the structure as is described
in the contract.

Where provision of filter membrane is specified behind structures, the same
shall be laid in layers simultaneously with the laying of fill material.

If the Contractor wishes to continue to use the surface of embankments
including shallow filling for constructional traffic before trimming to
formation level, he shall bring up and maintain the area between the
extremities of the carriageway including (if any) central reserve and hard
shoulders to a level not less than 150 mm above formation level whereupon
constructional traffic shall be allowed to use the surface and shall be made
good by the Contractor at his own expense. When it is necessary to
complete the formation level and this has been done, the movement and use
of construction equipment thereon shall be in accordance with Clause 1103.

COMPACTION OF EMBANKMENT AND OTHER AREAS OF
FILL/BACKFILL

1)

)

The Contractor shall obtain the Engineer approval of all fill layers before
covering with subsequent layers.

All fill shall be compacted to the depth and degree of compaction as
specified in Table 9.2 or as shown on the Drawing. This requirement
applies whether the specified zone is in fill or in existing ground, except for
any part which may fall within rock or rockfill. Formation level if this
context shall mean top of subgrade.

Table 9.2: Compaction Requirements

Location Depth below Minimum
Formation Level Compaction (%
(mm) MDD Heavy
Compaction)

Roadway 0-300 95

Embankment

Roadway Cut 0-300 95

All other roadway fill and - 93

backfill  not  separately

specified

(3) Each layer of rock used to fill in embankments shall be spread and leveled
in accordance with Sub-clause 909 (7) and systematically compacted.
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(4)

()

(6)

(7)

Layers of material other than rockfill shall not exceed 150 mm compacted
depth unless and until the Contractor can demonstrate to the satisfaction of
the Engineer that he can successfully Compact layers of a greater thickness.

Each layer shall be constructed in lengths suitable to the compaction and
working methods used. Materials of each layer shall be thoroughly mixed
with water as necessary to facilitate its compaction to the specified density.

In cut areas, the subgrade shall be processed as necessary and compacted to
the depth and compaction requirements as given in Table 9.2. In the event
that the Contractor is unable to achieve the minimum compaction
requirements below formation level he shall excavate and recompact in
layer as necessary.

Where it may be impracticable to use to conventional rollers, the
compaction shall be carried out by appropriate mechanical means such as
small vibratory rollers, power rammers or plate compactor. Care shall be
taken to ensure that the compaction equipment does not hit or come too
close to any structural member so as to cause any damage to it.

COMPACTION TRIALS

1)

(2)

(3)

Before commencing filling embankment and from time to time as may be
considered necessary by the Engineer, the Contractor shall carry out
compaction trials in the presence of the Engineer on each of the main types
of soil and rockfill to be used and compacted in the Works. He shall carry
out all necessary laboratory and field testing as required by the Engineer and
shall submit to the Engineer the results of all tests. The trial procedure shall
include the compaction of trial areas selected by the Engineer. The surface
of each area shall first be well compacted to the satisfaction of the Engineer.
Each type of material being used shall be compacted in equal layers at
uniform but differing moisture contents to a predetermined number of
passes using the Contractor’s proposed compaction equipment.

Following completion of the compaction trials, the Contractor shall submit
to the Engineer, for his approval, his proposals for the compaction of each
type of material to be encountered in the Works and its degree of
compaction specified. The Contractor’s proposals shall include reference to
the types of equipment, the operating weights and type pressure, the
methods of adjusting the moisture content, the number of passes and the
loose depth of each layer.

If, in the opinion of the Engineer, the results of the compaction trials
indicate that the Contractor’s proposed plant and methods shall achieve the
densities as specified, the Engineer shall approve the same. Otherwise the
Contractor shall submit, in writing, proposals for modifying the plant and/or
methods and shall, if the Engineer so requires, compact further trial areas in
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accordance with these modified proposals until the Engineer approves of
Contractor’s proposals.

(4) When compaction of earthworks is in progress, the Contractor shall adhere
to the compaction procedure approved by the Engineer.

(5) Notwithstanding the Engineer’s approval of any of the Contractor’s plant or
methods, the Contractor shall at all times be solely responsible for executing
the earthworks in accordance with the Specifications and the Drawing.

BENCHING

(1) Where embankment are to be constructed on hill slopes or slopes with more
than or equal to 1 vertical to 4 horizontal slopes, benches with vertical and
horizontal faces shall be cut into the existing slope (including rock) and the
embankment shall be built up in successive layers. Where the cross slope is
less than 1 vertical to 4 horizontal slope (other than rock) shall be loosened
by scarifying to a depth of not less than 100 mm measured perpendicular to
the slope, to ensure a good bond between the embankment and the
embankment foundation. Material which has been loosened shall be
covered with he first layer and compacted to the specified density
simultaneously with the first layer of embankment material placed.

(2) Where existing embankment are to be widened or included in a new
embankment and slopes are not more than 1 vertical to 4 horizontal, the
slope of the existing embankment shall be scarified to a depth of not less
than 100 mm to ensure bond. Where the slope is less than 1 vertical to 4
horizontal, continuous horizontal benches, each at least 300 mm wide, shall
be cut in existing slopes and the widened embankment shall be built up in
successive layers of thickness of 150 mm to the level of old road.

Where the width of the widened portions is insufficient to permit the use of
heavy rollers, compaction to the specified density shall be carried out with
the help of small vibratory roller/plate compactor/rammer or other approved
methods.

EARTHWORKS TO BE KEPT FREE OF WATER

By providing temporary water course, ditches, drains, pumping or other means the
Contractor shall arrange for the rapid dispersal of water from the areas of
earthworks. Where practicable the water shall be discharged into permanent
outfall for the drainage system. Adequate means for trapping silt shall be
provided on temporary systems while discharging into permanent drainage
systems.
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917.

WATERCOURSES

Excavations carried out in the diversion, enlargement, deepening or straightening
of watercourses shall include the operations of any necessary trimming of slopes,
grading of beds, disposal of excavated materials and pumping, tampering works
and materials necessary for dealing with the flow of water.

FILLING EXISTING WATERCOURSES

Where watercourses have to be diverted from the sites of embankments or other
works, the original channels shall be cleared of all vegetable growths and soft
deposits and filled in with suitable materials deposited and compacted as specified
in Clauses 909 and 910.

PROCESS CONTROL

(1) Through out the works the Contractor shall perform tests to determine the
suitability and compaction characteristics of soils to be used in roadway.
The compaction test shall be conducted in accordance with IS 2720 Part 8 in
every 1500 cubic metre of fill material and every change in material type.
The moisture content test shall be conducted in accordance with IS 2720
Part 2 in every 250 cubic metre of material.

(2) Inaddition to the foregoing tests, the Contractor shall carry out fiekd density
tests on the compacted fill materials in accordance with IS 2720 part 28/29.
At least one set of density determination consisting of three tests per 500
square metres (or any lesser area) shall be carried out in each layer,
including original ground surface on which embankment is to be constructed.
If the result of any test shows that the minimum specified density has not
been achieved, further compaction shall be executed to the area concerned
and the layer re-tested. Unless the test results are satisfactory, the addition
of another layer shall not be allowed.

(3) The Contractor shall carry out tests for determination of moisture content at
frequent intervals on all materials during the course of compaction as per
Sub-clause 909 (5) to ensure that the requirements of Clause 910 are met
with.

MEASUREMNT
(1) The quantities of the various classes of earthwork to be measured for
payment under the contract shall be limited to the lines, grades, slopes and

dimensions shown on the Drawing or as determined by the Engineer.

(2) Except for foundation, all roadway excavation including side drains, filling
and backfilling compacted in place shall be measured in cubic metres by the



(3)

(4)

average end area method as computed from the original and final cross-
sections of the completed work. The distance between two end areas shall
be the distance measured along central line of the road. Where due to
changed conditions, or the nature of a particular operation, or for any other
reason, it is impossible or impractical to measure the quantities by means of
average end areas, the Engineer shall compute the quantities by a volumetric
method, if in his opinion, it is the best suited method to obtain an accurate
determination.

No separate measurement for payment shall be made for excavation made
on borrows, quarries, temporary works or in places outside the scope of
permanent works specified in the contract.

Foundation excavation for structures shall be measured in cubic metres
irrespective of all classes of materials except rock encountered. The
quantities to be measured shall be the net cubic content of the voids formed
by the removal of the materials enclosed between the bottom of the footing
and existing ground level by a surface generated by vertical lines passing
through the periphery of the bottom of the footing. No payment shall be
made for any excavation other than the limited excavation described above.
Excavation over increased width or length, cutting of slopes, removal of
slides, shoring, shuttering and planking shall be deemed as convenience for
the Contractor in executing the work and shall not be measured and paid for.
Backfill to be measured shall be limited to this void only with due
consideration of the nature of the structure.

Foundation excavation in rock shall be deemed to be covered by the rate for
rock excavation.

Consumption of explosive materials, leveling, watering and compaction of
original ground, construction of coffer dams, pumping out water and other
ancillary and incidental works necessary to complete the item as per this
specification shall not be measured for payment. They are deemed included
in the measurement of the concerned item.

If the excavated materials are disposed beyond 10 m length and more than
1.5 m height form the place of excavation and if filling materials are brought
from beyond 10 m and/or 1.5 m below the place of filling, additional leads
and lift shall be measured separately for payment. However initial lead of
10 m and lift of 1.5 m shall not be measured separately. They are deemed
included in the measurement of the item itself. However, the measurement
of foundation excavation shall be inclusive of all leads and lifts (i.e. no
separate leads and lifts shall be measured in foundation excavation).

The measurement of leads and lifts shall be based on mass diagram of the
haulage wherever applicable. All leads and lifts shall be measured as per
the contract. If the material obtained from road way excavation is used fully
or partially in roadway filling, the quantities for roadway excavation and
roadway filling shall be computed as below.



The quantities of roadway excavation and roadway filling of the distances
under reference shall be calculated separately adopting the method described
as above in this Section. The computed quantity of roadway filling shall be
measured in roadway filling while difference between quantities of roadway
excavation and filling shall be measured in roadway excavation. The same
excavated material shall not be measured both in roadway excavation and
roadway filling.

918. PAYMENT

(1) \arious classes of earthworks i.e. roadway excavation, roadway filling,
backfilling, additional leads and lifts measured as described above shall be
paid at contract unit rate of the respective item.

The contract unit rates shall be the full and the final compensation to the
Contractor as per Clause 112 and for the cost of:

(1)  Arrangement of land as source of materials as much as needed.
(i) Process Control tests.

(iii)  Execution of all relevant operations described above in this Section
and necessary to complete the item as per this specification.

(2) Foundation excavation for structures, measured as described above, shall be
paid for at the contract unit rate for all classes of excavation. The contract
unit rate for foundation excavation shall be the full and the final
compensation to the Contractor as per Clause 112 and for the cost of
carrying out the required operations to excavate to the lines and levels as
required by the Drawing or as directed by the Engineer. No payment shall
be made for the disposal of the excavated materials irrespective of all leads
and lifts, preparation of foundation base, cofferdams, cribs, sheeting,
shoring and bracing, foundation sealing, dewatering including pumping,
removal of logs and stumps, cleaning and grubbing, diversion of
flow/channel, if required and all incidentals works necessary to complete the
item in accordance with this Specification.
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SECTION 1000 - SUBGRADES

1001. SCOPE

1002.

This section deals with the treatment of the upper layers of earthworks including
preparation and surface treatment of the formation, the addition of layers of
selected material, the improvement of in-situ materials by addition and mixing of
selected materials or by addition and mixing of lime.

DEFINITIONS

1)

)

©)

(4)

(5)

(6)

(")

Formation Level

The level of the top surface of the subgrade upon which pavement structures
is built up.

Subgrade

Upto 300 mm below formation level is designated as “subgrade”.

Capping Layers

Capping layers are layers of specified materials to be laid and compacted in
the subgrade and below as required, in replacement of in-situ materials to
achieve CBR conforming to Clause 609, Table 6.2.

Stabiliser

The selected natural or crushed material, lime, cement and other similar
materials to be mixed into the in-situ material of the subgrade is defined as
the “stabilizer”.

Mechanical Stabilisation

The addition and mixing of natural or crushed material to improve the in-
situ material of the subgrade.

Lime Stabilisation

The addition and mixing of lime of improve in-situ material of the subgrade
such as in-situ material with a CBR is less than 5% or saturated soils.

Treated Materials
Following the addition of stabiliser to the in-situ materials, the material is

referred to as “treated material”.  Treated materials may be either
mechanically stabilised, lime stabilised, cement stabilised, or so on.



1003. PREPARATION AND SURFACE TREATMENTOF FORMATION

Preparation and surface treatment of formation shall be carried out only after
completion off all drainage works unless otherwise agreed by the Engineer and
prior to laying the subbase or the base where no subbase is required. The
sequence of operations shall be as follows:

1)

Formation of Loose Untreated Materials

Materials for use in the subgrade shall not contain particles larger then 60
mm. In addition the material shall have a CBR of not less than 5%
measured after a 4-day soak on a laboratory mix compacted to 95% MDD
(heavy compaction), a swell of less than 1% a plasticity index of less than
40% and an organic matter content less than 3%. In-situ material in the
subgrade in cutting that does not meet these requirements shall either be
spoiled or, if suitable, placed in the embankment. The spoiled material shall
be replaced with material meeting the requirements for loose material in the
subgrade.

In fill areas, and in cutting except otherwise instructed by the Engineer,
according to the material encountered, loose materials of the embankment
and cuttings shall be deposited in the layers of 150 mm compacted depth.
Each layer shall extend reasonably more than the full width of the
embankments or cutting and shall be compacted in accordance with
requirements as specified hereunder:-

(@) The material shall be broken down to the above specified grading and
any oversize material which cannot be broken down to the require size
shall be removed and disposed off. The material shall be scarified and
the moisture content shall be adjusted by either uniformly mixing in
water or drying out the material such that the moisture content during
compaction is between 95% and 100% of the Optimum Moisture
Content. The moisture content shall be kept within these limits until
compaction is complete except where otherwise instructed by the
Engineer.

(b) Each layer shall be compacted to a dry density equal to at least 95%
MDD (heavy compaction).

(¢) In accordance with Section 500, the Contractor shall submit to the
Engineer his proposals for the compaction of the material to be used in
the subgrade. The proposal shall be based on the type of plant, the
range of passes and the loose depth of the layer.

The Contractor shall carry out site compaction trials, supplemented by
necessary laboratory investigations, and shall satisfy the Engineer that
all the specified requirements regarding compaction shall be achieved.



)

(3)

(4)

(5)

Site compaction trials shall be completed and approved by the
Engineer before the permanent Works commences.

(d) Testing to be carried out during the construction of subgrade shall
include the following:

The MDD (heavy compaction) and OMC shall be determined for each
new material encountered and in every 3000m? or part of each layer of
compacted subgrade. The field dry density shall be determined at least
once per 250m? or part of it of each layer of compacted subgrade. The
test of field density shall be conducted in staggered manner i.e. at left,
at crown and at right in the carriageway.

The soaked CBR of material in the subgrade shall be determined at
least in every 3000m? or part of it of each layer.

The Contractor shall request in writing for the Engineer’s approval for
each layer in accordance with Sub-clause 509 (1) and such request
shall be accompanied by the tests results of the above described testing
and all additional relevant information required. If the results are as
specified, he will approve for addition of another layer or will ask for
further tests or rework to meet the requirements.

Formation of Loose Treated Materials

The sequence of operation shall be as described in Clauses 1005 to 1006 of
this Specification.

Formation in Rock Cutting

The subgrade in rock cutting shall be regulated after trimming the rock
excavation by a regulating course of minimum 150 mm compacted depth of
natural complying with the requirements of natural material for subbase as
specified in Sub-clause 1201 (3).

The regulating course shall be laid, compacted and tested in accordance with
Clause 1201 and the surface regularity shall meet the requirements of Clause
1101.

Preparation of Formation for Rehabilitation Works

After reinforcement of any soft areas, all surface below carriageways, lay-
bys, cycle tracks, footways and hard shoulders shall be well cleaned and
freed from mud an slurry

Proofrolling

All subgrade shall be proofrolled with a loaded scraper or truck with a
minimum axle load of 8 tonnes. Proofrolling shall be satisfactorily



1004.

(6)

completed before the layer is submitted to the Engineer for approval and
shall be carried out in the presence of the Engineer. All proofrolling shall be
at the Contractor’s expense.

Surface Regularity and Tolerances

The surface regularity and tolerance of the subgrade shall meet the
requirements of Clause 1101.

When each layer is completed the Contractor shall comply with the
requirements of Clause510 for requesting the Engineer’s approval and
protecting

CAPPING LAYER

Where shown on the Drawing or where in-situ material in the subgrade in cutting
does not meet the requirements, in-situ materials shall be replaced with selected
material from cuttings or borrow pits.

Where materials of differing quality are available for placing in the embankments,
the Engineer may also instruct that certain materials should be excluded form the
subgrade and that certain materials should be set part, or obtained from borrow
pits for use in the upper layers.

When materials for subgrade are extracted from borrows to form the capping
layers they shall be natural material complying with the following requirements:-

1)

)

(3)

Material classification

Materials used for use in capping layers shall be selected among soils
classified as GW,GP,GC, SW in the General Classification of Soils,
described in Clause 609.

Material Requirements

Material for use in the capping layers shall not contain particles larger than
60 mm and their percentage passing by weight the 0.075 mm sieve shall be
less than 15%. The material shall have a CBR of not less than 15%
measured after a 4-day soak on a laboratory mix compacted to 95 % MDD
(heavy compaction), a swell of less than 1%, a plasticity index of less than
12%.

Laying and Compaction

The material shall be deposited in the layer of 150 mm compacted depth.
Each layer shall extend over the full width of the embankments or cutting
and shall be compacted in accordance with the requirements specified in
Sub-clause 1003 (1) (a) to (d).



(4)

Proofrolling and Tolerances

Proofrolling and tolerances of capping layers shall be in accordance with
Sub-clause 1003 (5) and (6).

When each layer is completed the Contractor shall comply with Clause 510
for requesting the Engineer’s approval and protecting the layer.

1005. MECHANICAL STABLISATION

1)

(2)

General

The extent of the mechanical stabilisation shall be detailed in the Special
Specification or shown on the Drawing.

In-situ subgrade materials subject to mechanical stabilization shall be
generally soils classified as SM, ML, CL, MH, CH in the General
Classification of Soils described in Clause 609 with a CBR less than 5% or a
moisture content close to saturation or too high moisture content to meet the
compaction requirements as set out in Sub-clause 1003 (1).

Material Requirement

(a) Stabiliser (Additive Material)
Additive material shall be gravel, crushed stone/gravel or sand,
according to the type and characteristics of the in-situ soil as shown in

the Table 10.1.

It may be crushed stone/crushed gravel, (CS) discarded material from
primary crushing, or screened stone (SS) from debris and serees.

Sand may be soils classified as SP, SW in the General Classification of
Soil described in Clause 610 or Sand (SSFF) obtained by screening the
discarded fine fraction of primary crushing.

Gravel 12/40 shall have a percentage in weight passing the 12 mm
sieve less than 20% and a percentage in weight passing the 40 mm
sieve more than 85%.

Sand shall have a Sand Equivalent more than 60.

Table 10.1: Type of Additive Material

In-situ soil Stabiliser (Additive material)
Gravel Sand

SM CS, SS, 12/40 -

ML CS, SS, 12/40 -




CL CS, SS, 12/40

MH SP, SW, SSFF

CH SP, SW, SSFF

(b) Stabilished Material Requirements

The amount of stabilizer shall be determined by the Engineer after
laboratory test

The mechanically stabilized materials after mixing and compacting
shall conform to the following:

= Maximum size of particles : 60 mm
= Uniformity Coefficient : min 5
= CBRat 95% MDD (heavy compaction)
measured after 4 days soak : min 25%
= Swell : max. 1%

(3) Amount of Stabiliser to be added

(4)

The amount of stabilizer to be added shall be generally between 15% and
25% in weight of the in-situ material and shall be determined by the
Engineer following laboratory trials, and site trials to be carried out by the
Contractor in accordance with Section 500.

During the site trials, the control testing requirements shall be in accordance
with Clause 507 and in addition, each set of test shall include the following:

e The MDD (heavy compaction) and OMC determined on the mixed
material before compaction.

e The CBR at 95% MDD (heavy compaction) after 4 days soak.

Mixing

(a) Mixing Equipment

The equipment for scarifying the in-situ material and mixing it with
the stabilizer, such as scarifiers and grades, shall be capable of
scarifying the materials and mixing it with the stabilizer to the full
depth of the loose layer necessary to give the specified thickness of
compacted material mixed and compacted in accordance with this
Clause.

The equipment shall be only acceptable, if during the site trials carried
out in accordance with Section 500, it produces the material to the
specified requirements.



(b) Preparation of the Layer

Before the stabilizer is applied, the material to be treated shall be
scarified. If required or instructed by the Engineer, oversize material
shall be removed or broken down so that the maximum size of the
particles is not more than specified.

(c) Spreading the Stabiliser

After the layer to be treated has been prepared, the stabilizer shall be
uniformly spread over the width to be worked at the specified rate.

(d) Mixing and Watering

After the stabilizer has been spread, it shall be thoroughly and
intimately mixed into the material for the full depth of the layer.
Mixing shall continue until the resulting mixture forms a
homogeneous tilth.

Care shall be taken both during mixing and subsequent watering
operations so that the underlaying layer is not disturbed. No material
from the underlaying layer is mixed with that being processed.

If watering is necessary to bring the mixture to the required moisture
content, this shall be done after spreading and mixing with the
stabiliser. Water shall be added in an uniform and controllable manner
and, where necessary, in successive increments. Each increment shall
be mixed in as a separate mixing operation. Concentration of water at
any point or a flow of water over the surface shall be avoided.

Any part of the mixture which becomes too wet for compaction shall
be allowed to dry out until its moisture content is satisfactory for
compaction.

Throughout the process of mixing the stabiliser and watering, a
uniform thickness of the mixture shall be maintained and, if necessary,
the mixture shall be graded to maintain the correct uncompacted
thickness and shape. Any part of the mixture that becomes segregated
shall be removed and replaced.

(5) Compaction
(@) Thickness of Layers

The subgrade shall be constructed in the layer of 150 mm compacted
depth.



(b)

(©)

Compaction Requirements

The minimum density for mechanically stabilished materials shall be
95% MDD (Heavy compaction). The moisture content at the time of
compaction shall be between 97% and 103% of Optimum Moisture
Content.

Finishing

The surface finish after compaction of any treated layer shall be free
from ridges, compaction planes, laminations, loose and segregated
material and other surface irregularities and shall be to the line and the
level within the tolerances as specified in Clause 1101. If the surface
fails to meet the requirements of this Specification, the Contractor
shall take the action set out in the appropriate part of Section 1100 or
such other action as the Engineer may instruct or agree.

(6) Construction Control Testing

(@)

(b)

(©)

In-situ Material

For each new material encountered and in every 3000 m? or part
thereof of the subgrade the following properties shall be determined:

e Grading,

e Moisture Content,

e Atterberg limits,

e The MDD (heavy compaction) and MOC,

e The CBR at 95% MDD (heavy compaction) after 4 days soak.

Stabiliser

The following properties of the additive material shall be determined
on opening up of a new source, in every 500 m* or part thereof and
when in opinion of the Engineer the nature of the material is changed

e Grading,

e SE
Control of Mixing
Prior to compaction in every 400 m2 or part thereof the following

properties shall be determined on each new treated material used after
mixing for subgrade of each layer.



(7)

e The MDD (heavy compaction) and OMC,
e The CBR at 95% MDD (heavy compaction) after 4 days soak.

(d) Control after Completion of Each Layer
The field dry density shall be determined in every 250 m? or part of it
of each layer of compacted subgrade in staggered manner i.e. at left, at
crown and at right in the carriageway.

Tolerances

(@) Geometric Tolerances
As specified in Clause 1101.

(b) Amount of Stabiliser

The average amount of stabiliser, measured before mixing, over a
length of 100 m, shall not be less than the amount specified.

The average amount of stabiliser, in the treated material, measured at
five points over a length of 100 m, shall not be less than the amount
specified.

1006. LIME STABILISATION

1)

)

General

The extent of lime stabilization shall be as detailed in the Special
Specification or as shown on the Drawing

In-situ subgrade materials subject to lime stabilization shall be generally
soils classified as ML, CL, MH, CH in the General Classification of Soil
described in Clause 609, with a CBR less than 5% or a moisture content
close to saturation.

Material Requirements

(a) Lime

Lime shall comply with the requirements of Clause 615.

Quick like shall be used on in-situ materials which have a CBR less
than 2% and which moisture content is close to saturation.



(3)

(4)

Hydrated lime shall be used on in-situ materials which have CBR
between 2% and 5%.

(b) Storage and Handling

All lime shall be kept under cover and protected from moisture.
Consignments shall be use in the same sequence as they received at the
site. Damaged stocks or stored on the site for more than 3 months
shall not be used. The Contractor shall replace them at his own cost.
Operators and labour shall be provided with protective shoes, clothing,
masks, gloves and goggles when they work with lime.

(¢) Requirement of Lime Treated Materials

The lime treated materials after mixing and compacting shall conform
to the following requirements:

=  Maximum size of particles : 20 mm
= CBR at 95% MDD (heavy compaction)

measured after 4 days soak : min 15%
= Swell : max. 1%

Amount of Lime to be added

The amount of lime to be added shall be determined by the Engineer
following laboratory and site trials to be carried out by the Contractor in
accordance with Section 500.

For the laboratory trials, the requirements of lime treated materials shall be
as specified in Sub-clause 1006 (2) (c) except for that the CBR at 95%
MDD (heavy compaction) measured on a laboratory mix after 3 days curing
at ambient temperature and 4 days soak which shall not be less than 30%.

During the site trials, the control testing requirements shall be in accordance
with Clause 507 and in addition, each set of test shall include the following:

e The MDD (heavy compaction) OMC determined on the mixed
material before compaction,

e The CBR at 95% MDD (heavy compaction) after 3 days curing at
ambient temperature and 4 days soak shall not be less than 15%.

Mixing
(a) Mixing Equipment
The equipment for pulverising the in-situ material and mixing in the

stabiliser shall be purpose-built equipment capable of pulverising the
materials and mixing in the stabilser to the full depth of the loose layer



(b)

(©)

necessary to give the specified thickness of compacted material mixed
and compacted in accordance with this Clause.

The equipment shall be only acceptable, if during the site trials carried
out in accordance with Section 500, it can produce the material of the
specified requirements.

The mixers shall be equipped with a device for controlling the depth of
processing and mixing blades shall be maintained or reset periodically
so that the correct depth of mixing is obtained at all times.

Mixing by grader shall not be permitted.
Preparation of the Layer

Before the stabiliser is applied, the material to be treated shall be
scarified and/or spread and broken down and oversize material shall be
removed or broken down so that the maximum size of the particles is
not more than the specified. The material shall first be pulverised to
the required tilth by successive passes. Then it shall be shaped true to
line, grade and cross Section and, if required, lightly compacted. The
loose thickness shall be such as to give specified thickness after full
compaction has been carried out.

The moisture content of the layer before addition of the stabiliser shall
be adjusted to within the range of 80% to 90% of the OMC.

Spreading the Stabiliser

After the layer to be treated has been prepared to the satisfaction of the
Engineer, the stabiliser shall be uniformly spread at specified rate over
the width to be worked at a time. If a spreader is used to spread the
stabiliser ahead of the mixer, it shall be fitted with a device to ensure a
uniform and controllable rate of spread both transversely and
longitudinally.

Only sufficient stabiliser for immediate use shall be spread ahead of
the mixing operation. If, in the opinion of the Engineer, any part
becomes defective, the Contractor shall replace the material of that
part as his own cost and shall rework to meet the requirements.

Only equipment actually used in the spreading or mixing operation
shall be allowed to pass over the stabiliser, when so spread before it
had been mixed into the material to be treated.



(5)

(d)

Mixing and Watering

Immediately after the stabiliser has been spread, it shall be thoroughly
and intimately mixed into the material for the full depth of the layer.
Mixing shall continue until the resulting mixture forms a fine and
homogeneous tilth. The mixing machine shall be set so that it cuts at
least 100 mm into the edge of any adjoining lane processed previously
S0 as to ensure that all the material forming the layer has been properly
processed.

Care shall be taken during mixing and subsequent watering operations
that the underlaying layer is not disturbed and that no material from
the underlaying layer is mixed with that being processed.

If watering is necessary to bring the mixture to the required moisture
content, then this shall be done after spreading and mixing in the
stabiliser. Water shall be added in a uniform and controllable manner
and, where necessary, in successive increments. Each increment shall
be mixed in as a separate mixing operation. Concentration of water at
any point or flow of water over the surface shall be avoided.

Any part of the mixture becomes too wet after the stabiliser has been
added and/or before the mixture is compacted shall be allowed to dry
out until its moisture content is satisfactory. This part shall be
retreated with fresh stabiliser and finished off in accordance with this
Clause.

Throughout the process of mixing in the stabiliser and water, a
uniform thickness of the mixture shall be maintained and, if necessary,
the mixture shall be graded to maintain the correct uncompacted
thickness and shape. Any part of the mixture that becomes segregated
shall be replaced by new one.

Compaction and Finishing

For lime treated materials, final compaction and finishing shall be
completed within 4 hours after the lime comes into contact with the material
to be treated.

()

(b)

Thickness of Layers

The subgrade shall be constructed in the layers of 150 mm compacted
depth each.

Compaction Requirements
The minimum density for lime treated materials shall be 97% MDD

(Heavy compaction). The moisture content at the time of compaction
shall be between 95% and 100% of Optimum Moisture Content.



(6)

(7)

(c) Finishing

The surface finish after compaction of any treated layer shall be free
from ridges, compaction planes, laminations, loose and segregated
material and other surface irregularities and shall be to the line and the
level within the tolerances as specified in Clause 1101. If the surface
fails to meet the requirements of this Specification, the Contractor
shall take appropriate action to set out to comply with the requirements
of the Section 1100 or agree with other action as the Engineer may
instruct.

Joints between New and Existing Work

The forming of construction joints and the protection of previously treated
or other work shall be carried out so as to produce a uniformly compacted
and homogeneous layer free from ridges or other irregularities.

Full working width, without longitudinal joints, will generally be required.
Half working width may be instructed by the Engineer to pass traffic. When
forming longitudinal joints at least 100 mm of the first laid half-width layer
shall be retreated and mixed in with the layer of second half-width.

When forming transverse joints, at least 1.0 m length of the previously laid
work shall be incorporated into the new treated layer and the Engineer may
instruct that the percentage of stabiliser be increased at these places.

Protection and Curing

Treated layers shall be kept continuously damp by lightly spraying with
water or adhering to one of the curing systems specified below.

Treated layers shall be protected, within 8 hours of completion by one of the
following methods:

(@) Completely covering the layer with clear or light coloured approved
polythene sheeting of minimum thickness 0.1 mm. The sheeting shall
be laid to cover the whole of the surface of the layer. At joints the
sheeting shall be lapped by at least 500 mm and any damaged sheeting
shall be replaced at the Contractor’s expense.

The sheeting shall be securely held in contact with the layer by an
approved method.

(b) Completely covering the treated material with a layer of damp
uncompacted graved or soil material of minimum thickness 100 mm.
The material which may form part of the next layer, shall be kept
continuously damp.



Plant used for dumping and spreading material, and spraying water
shall be approved by the Engineer and shall have individual axle loads
not exceeding 6 tonnes.

Immediately prior to application of a curing system the surface of the
treated layer shall be made thoroughly damp by lightly spraying water.

The curing system shall be kept in place and intact for a minimum of 7
days after completion of compaction. Shall areas may be temporarily
removed for the purposes of carrying out control testing but only for
the minimum amount of time required for the testing.

(8) Construction Control Testing/Process Control Testing

(@)

(b)

(©)

(d)

In-situ Material

The following properties shall be determined for each new material
encountered and in every 3000 m? of the subgrade or part thereof:

e Grading, Moisture Content,

e Atterberg limits,

e The MDD (heavy compaction) and OMC.

e The CBR at 95% MDD (heavy compaction) after 4 days soak.

Lime

Lime shall be tested in accordance with Clause 615 for each
consignment delivered at the site.

Control of Mixing

The following properties shall be determined after mixing on every

new treated material used for subgrade and in every 400 m® and part

thereof of each layer of mixed material prior to compaction:

e The MDD (heavy compaction) and OMC

e The CBR at 95% MDD (heavy compaction) after 3 days curing at
ambient temperature and 4 days soak which shall be not less than
15%.

Control of Compaction
The field dry density shall be determined in every 250 m? or part of it

of each layer of compacted subgrade in a staggered manner i.e. left, at
crown and at right in the carriageway.



(9) Traffic

(10)

Traffic or equipment other than that actually engaged in the various
treatment or protection processes, shall not run over the layer bring
processed or compacted.

On compaction of curing, no traffic or equipment shall be allowed on the
treated layer with the exception of that required for proofrolling, priming or
construction of the subsequent layer.

Tolerances

()

(b)

(©)

Geometric Tolerances

The work shall be completed within tolerance as specified in Sub-
clause 1003 (6).

Amount of Stabiliser

The average amount of stabiliser, measured before mixing, over a
length of 100 m, shall not be less than the amount ordered.

The average amount of stabiliser, in the treated material, measured at
five points over a length of 100 m, shall not be less than the amount
ordered.

The amount of stabiliser, measured at any point after mixing may vary
within tof the amount ordered.

Determination of Stabiliser Content

The lime content in mixed materials shall be determined according to
test 15 of BS 1924.

1007. MEASUREMENT

(1) Subgrade construction with loose untreated/treated materials, formation in
rock cutting shall be measured in cubic metre by taking cross Sections at
intervals of 10 metres or as directed by the Engineer in the original position
before the work starts and after its completion and computing the volumes of
the respective work in cubic metres by average end area method.

(2) Preparation of formation for rehabilitation works shall be measured in square

metre.

(3) Capping layer shall be measured in cubic metre by end area method as
described in Sub-clause 1007 (1).



(4) Mechanically stabilised subgrade shall be measured in cubic metre as
described in Sub-clause 1007 (1) and shall be exclusive of the measurement
on the stabilizer.

Stabilisers (additive material) such as gravel, crushed stone/gravel or sand
shall be measured in cubic metre as per procedure described below.

()

(b)

Before mixing the stabiliser (i.e. gravel, crushed stone/gravel sand)
quantity to be used shall be measured in stacks or in the body of
transporting trucks/trippers, if it can be measured.

In a length of 100 m five standard holes at the equal distances shall be dig
up and materials shall be collected separately from the each hole. The
average percentage of stabiliser obtained from each hole shall be worked
out. Based on average percentage of stabiliser and volume treated total
quantity of stabiliser used shall be computed.

Least of the quantities computed in (a) and (b) above shall be accepted for
payment.

(5) The volume of lime stabilised material shall be measured in cubic metre as per
end area method inclusive of lime used. The lime used shall be measured in
tonne.

(6) Quick lime/Hydrated

Lime (stabiliser) shall be measured in tonne as per actual consumption.

1008. PAYMENT

The subgrade construction with loose untreated/treated materials, formation in
rock cutting, additive materials and stabilizers, preparation of formation, capping
layer, mechanically stabilised subgrade, and lime stabilised material shall be paid
at their respective contract unit rate which shall be the full and the final
compensation to the Contractor as per Clause 112 and also for the cost of:

(1)
()

(3)
(4)

(5)

Arrangement of land as a source of supply of material required

Compacting the ground supporting subgrade where removal and
replacement of unsuitable material or loosening and recompacting is
involved.

Watering or drying of material in the subgrade as required.

Mixing, spreading in layers brining in appropriate moisture content and
compacting to the requirement of Clause 1003.

Profrolling and testing.



(6) All other operations including incidental costs necessary to complete the
item as per this Specification.
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SECTION 1100-ROADWORKS OVERALL REQUIREMENTS

1101. HORIZONTAL ALIGNMENTS, SURFACE LEVELS AND SURFACE
REGULARITY OF PAVEMENT COURSES

1)

)

Construction Control Testing/Process Control Testing

Unless otherwise directed, values given in these Specifications are minimum
values for the properties of materials and the workmanship. They shall be
considered satisfactory, if all results of the tests, taken at the frequencies
specified, are at least equal to the values given in the relevant Section of
these Specifications.

Tolerances

(@)

(b)

(©

(d)

Horizontal Alignments

Horizontal alignments shall be determined from the centerline of the
pavement surface as shown or calculated from the Drawing. The
centerline of the pavement surfaces as constructed, and all other
parallel alignments, shall be correct within a tolerance of £ 13 mm
therefrom.

Thickness of Pavement Layers

The average thickness of any pavement layer measured at five
conjugative points at every 20 m in any Section shall not be less than
the thickness specified nor more than 120% of the thickness specified
or ordered by the Engineer. The thickness of the pavement layer
measured at any point shall have tolerance of + 25% and -2% of the
thickness specified.

Surface Levels of Pavement Layers and Formation

The level measured at any point on the surface of a pavement layer to
the formation level shall not deviate form the corresponding level
calculated from the Drawing by more than the tolerances shown in
Table 11.1.

For checking compliance with Table 11.1 measurements of surface
levels shall be taken at point to be selected by the Engineer at 12.5 m
centres longitudinally and at 2 m centres transversely. At junctions,
the grid point spacings shall be determined by the Engineer.

Surface Regularity
The surface regularity of pavement layers and the formation shall be

tested at points decided by the Engineer with a rigid, steel straight-
edge of 3 m length placed parallel to or at right angles to the centerline



(€)

(f)

@)

of the road. The maximum allowable deviation of the surface below
the straight-edge shall nor deviate from that shown on the Drawings by
more than the tolerances shown in Table 11.1.

In addition the longitudinal slope or transverse cross fall shall not
deviate from that shown on the Drawing by more than the tolerances
shown on Table 11.1.

If tolerances given in Table 11.1 for level and straight edge are not in
agreement, in that case the tolerances given for straight edge shall
prevail.

Table 11.1: Tolerances for Level and Surface Regularity

Layer Level mm | Straight Slope  or
edge mm Crossfall %
Bituminous Wearing Course + 10 6* +0.25
Bituminous Binder Course + 10 6 +0.25
Base + 10 6 +0.25
Subbase 15 10 + 0.50
Gravel Wearing Course + 15 15 + 0.50
Formation (subgrade) +0 20 £ 0.50
-25

*In case of asphalt concrete surface it shall be 4 mm.

The tolerances for level and surface regularity as given in Table 11.1
shall be applicable only for New construction, Re-construction and
Rehabilitation works. These shall be not applicable in case of
resealing by surface dressing/sand seal/ slurry seal in existing paved
surfaces.

Shoulders

Shoulders shall be constructed to the same requirements of thickness,
level and surface regularity as for the adjacent pavement layers.

Cuttings and Embankment Slopes

In final trimmed slope of cuttings or embankment a tolerance of +0.25
shall be permitted, i.e. if a slope of 1 in 2 is specified, the acceptable
slope shall be not steeper than 1 in 2 or slacker than 1 in 2.25.

Width of Cutting and Embankments

The tolerance permitted in the width of the bottom of cutting shall be

200 mm between the centerline of the road and the toe of the cutting
slope.




©)

(h)

The width of embankments measured horizontally and perpendicular
to the centerline of the road at the top of the embankment shall not be
less than shown on the Drawing or more than that shown on the
Drawing plus 50 mm.

Depth of Side Drains

The difference between road level measured at the centre line of the
road and that of the bottom of the side drain measured perpendicular to
the centre line of the road shall not deviate form the specified in the
drawing by = 25 mm.

Rectification of Earthworks and Pavement Layers Exceeding
Tolerances

Where any tolerances in Sub-clause 1101 (2) are exceed, the Contractor
shall assess the full extent of the area which is out of tolerances and shall
make good the surface of the pavement course, earthworks or formation in
the manner described below.

(@)

Earthworks

Where a cutting slope is steeper, and an embankment slope is slacker
than the specified slope, then the slope shall be trimmed to the
specified slope. When the cutting slope is slacker, the natural ground
slope above top of the cutting and the adjacent cut slopes in the both
sides of the slacker slope shall be so trimmed that the entire cut slopes
match together and they are environmentally stable. Where an
embankment slopes is steeper than the specified slope, then the slope
shall be benched and fill material shall be placed and compacted.
Subsequently the slope shall be trimmed all in accordance with the
requirements of Section 900.

Where the width of a cutting is less than, and the width of an
embankment is more than the specified width, then the cutting or
embankment shall be trimmed to the specified width. Where the width
of the cutting is more than the specified width but cut slope is slacker
than the specified slope, the slope shall be trimmed as described in the
preceding paragraph. If the cut slope is steeper, it shall be trimmed to
specified slope. The adjacent slopes shall be also trimmed to make
them in harmony. Where the width, of an embankment is less than the
specified width, the embankment shall be benched and filled with
suitable material and compacted. The slopes shall be trimmed all in
accordance with the requirements of Section 900.

Where the depth of a side drain is less than that specified, the side
drain shall be excavated to the specified depth and grade. Where the
depth of a side drain is more than the specified depth, the side drain
shall be backfilled with suitable material compacted to a dry density of



(4)

(b)

(©)

(d)

at least 95% of MDD (Heavy compaction) up to the specified depth or
the extra excavated depth shall be made good by the same material of
lining of the drain as directed by the Engineer.

Subgrades

Where the levels and or widths are out of tolerances, the full depth of
the layer shall be reworked to the Specification. The area to be treated
shall be as determined by the Engineer necessary for compliance with
the Specification.

Where the results of the construction control tests are less than
specified the full depth of the layer in the area representing the test
shall be reworked to the Specification. However, if needed, more tests
shall be conducted to ascertain the extent of the area required to be
reworked.

Base and Subbase

Where these consist of unbound (i.e. natural or graded stone) material
the full depth of the material shall be replaced by the material
complying to the specification. The area treated shall be at least 30 m
long and 3 m wide or such area determined by the Engineer necessary
for compliance with this Specification.

For bituminous bases the material of the full depth of the layer shall be
replaced with fresh approved material laid and compacted to
specification. Any area so treated shall be at least 5 m long and the
full width of the paving laid in one operation.

Wearing Course

The method of rectification shall be adopted depending upon the
nature of the failure. Rectification shall be effected either by removing
base and replacing with approved material and doing wearing course
or redoing wearing course alone. The Engineer shall instruct
appropriate method of rectification. The area rectified shall be the full
width of the paving laid in one operation and at least 15 m long.

Measurement and Payment

The Contractor shall be deemed to have allowed in his general rates and
prices for the cost of complying with the requirements of Clause 1101.

Not withstanding the provisions of Sub-clauses 1101 (2) and 1101 (3)
measurement and payment for earthworks and pavement works shall be
made on the basis of the net-cross Section ordered by the Engineer or as
shown on the Drawing. No additional payment shall be made for any
variation. If the executed work is within the limit of tolerance, but is less



than the specified on drawing or ordered by the Engineer, the payment shall
be made for actual quantity executed, if the executed work is more, the
payment shall be made for as shown on the drawing or ordered by the
Engineer.

1102. CONCRETE CHANNELLING

1)

(2)

©)

(4)

(5)

(6)

No material in frozen condition shall be incorporated in the works, but it
shall remain on site for use, if suitable when unfrozen.

Laying of material containing bitumen, or mixture thereof, shall cease under
the following adverse conditions:

(a) during foggy and rainy weather;
(b) when rain is imminent

while the air temperature is rising, work may be performed at the
temperatures of;

= 6 degree Celsius with a wind velocity of 25 km/hr

= 10 degree Celsius with a wind velocity of 55 km/hr

When the air temperature is falling, works must be stopped as soon as
temperature reaches 6 degree Celsius regardless of wind velocity. It shall
not be resumed until the temperature is definitely rising.

When strong wind is blowing and this is likely to interfere with the proper
execution of the work, no surfacing, especially spraying of binder shall be
done.

Concrete shall not be placed during falling temperatures when the ambient
falls below 7 degree Celsius or during rising temperatures when the ambient
temperature is below 3 degree Celsius. The temperature of the placed
concrete shall not be allowed to fall below 5 degree Celsius until the
concrete has thoroughly hardened. When necessary, concrete ingredients
shall be heated before mixing but cement shall not be heated.

When the ambient air temperature exceeds 40 degree Celsius during the
concreting operation, the Contractor shall take measures to control the
temperature of the ingredients. Such measures shall include spraying the
aggregates stockpile with water to promote cooling down by evaporation
and, where feasible, shading of stockpiles and the area where concreting is
carried out, reducing time between mixing and placing, and restricting
concreting as far as possible to early morning and late evenings. Curing



shall commence after placing of the concrete in order to prevent excessive
loss of moisture.

1103. USE OF SURFACES BY CONSTRUCTION TRAFFIC

1104.

1)

)

(3)

The loads and intensity of construction traffic used on pavements under
construction shall be regulated so that no damage is caused to sub-grade and
pavement layers already constructed.

The wheels and track of plant moving over various pavement courses shall
be kept free of deleterious materials.

Bituminous base course shall be kept clean and uncontaminated as long as it
remains uncovered by a wearing course and surface treatment. Should the
base course or tack/prime coat becomes contaminated, the Contractor shall
make good by cleaning it to the satisfaction of the Engineer, including
removal of the contaminated layer and replacing it as per the requirements
of these Specifications which shall be done by the Contractor at his own risk
and cost.

CARE OF WORKS

The general obligations for “Care of the Works” shall inter-alia include the
following:

(1)

()

(3)

Material shall not be spread on a layer that is wet and may damage it during
compaction of subsequent layer or when opened to traffic.

When material is spread out on the road, it shall, be given a good cross-fall
and a light compaction on the surface with a steel-tyre roller, in order to
facilitate run-off during rainy weather.

All completed works in a layer shall be protected and maintained until the
subsequent layer is placed. Maintenance shall include immediate repairs to
any damage or defects, which may occur and shall be repeated as often as is
necessary to keep the layer continuously intact and in a good condition.

Before priming any completed layer or placing a subsequent layer thereon,
any damage to the existing layer shall be repaired so that after repair or
reconstruction if necessary, it shall conform in all respects to the
requirements specified for that layer. All repair work other than repairs of
minor surface damages shall be inspected and tested before covering up.

The previously constructed layer shall also be thoroughly cleaned of all
foreign material before construction of a succeeding layer. In the case of
bituminous work, the existing layer shall be thoroughly broomed and all
dung, clay, mud and other deleterious and loose material shall be removed.



Where necessary, the surface shall be sprayed with water before, during and
after brooming to remove all foreign material.

Roads shall not be made dirty as a result of construction of works,
transportation of equipments, plants, labour and/or materials. In the case of
becoming dirty, they shall be cleaned immediately.

1105. MEASUREMENT AND PAYMENT

No measurement and payment shall be made for the works required under this
Clause. All costs in connection with the requirements specified herein shall be
deemed included in the rates and prices of the related items of works in the Bill of
Quantities.
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SECTION 1200 - SUBBASE, BASE, HARD SHOULDER AND GRAVEL

WEARING COURSE

1201. MECHANICALLY STABLE SUBBASE

1)

)

(3)

Scope

This Clause covers the construction of subbase with naturally occurring
mechanically stable quartzitic gravel, river gravels and transported gravels,
or materials resulting from the weathering of rocks, or clayey/silty sand.
Sources of Materials

Subbase materials shall be obtained from approved sources in borrow or cut
or from such other sources of supply as may be specified or approved from
time to time for use.

The Contractor shall comply with all requirements of Section 800 in respect
of borrow pits.

Material Requirements

The subbase material after placing and compaction shall conform to the
following requirements:

(@) Gravel

The grading of the material after placing and compaction shall be a smooth
curve within and approximately parallel to the envelope given in Table 12.1.

The Plasticity Index shall not exceed 6.

Table 12.1: Grading Envelope for Gravel

Sieve Size (mm) | Percentage passing by

weight

63.0 100

40.0 70-100

20.0 50-85

10.0 40-75

4.75 30-60

2.36 20-45

1.18 15-35

0.075 4-15




(4)

()

(b) Sands, Silty and Clayey Sands

e 9 passing 2 mm sieve : max 95%

e 9 passing 0.075 mm sieve ; min 10 — max 30%
e Plasticity Index : min 5 — max 12%
e Plasticity Modules : max 300%

(P1_ % passing 0.425 mm sieve)
(c) All Materials

The CBR of the material, after 4 days soaking, shall not be less than
30% at 95% MDD (Heavy Compaction).

Compaction Trials

Before commencing construction and from time to time as may be
considered necessary by the Engineer, the Contractor shall carry out
compaction trials in the presence of Engineer on each main types of
materials to be compacted in the Works. He shall carry out all necessary
laboratory and field testing and supply the Engineer with the copies of the
results of all tests.

Following completion of the compaction trials, the Contractor shall submit
to the Engineer, for his approval, proposals for the compaction of each main
type of material. The Contractor’s Proposals shall include reference to the
type of equipment, the operating weights and tyre pressures and the method
of adjusting moisture content.

If, in the opinion of the Engineer, the results of the compaction trials
indicate that the Contractor’s proposed plant and methods shall achieve the
densities specified, the Engineer shall approve the same. Otherwise the
Contractor shall submit in writing proposals for modifying the plant and/or
methods and shall compact further trials in accordance with these modified
proposals until the Engineer approves the Contractor’s proposals.

Laying and Compacting

The material shall be deposited in such quantity and spread in a uniform
layer across the full width required, so that the final compacted thickness is
nowhere less than shown on the Drawing or instructed by the Engineer.
Every reasonable effort shall be made to prevent segregation during mixing,
dumping, spreading, trimming and compacting operations.

The compacted thickness of any layer laid, processed and compacted at one
time shall not exceed 150 mm and when a greater compacted thickness is
required, the material shall be laid and processed in two or more layers. The
minimum layer thickness shall be 100 mm.
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The material shall be down to the grading specified in Sub-clause 1201 (3).
Any oversize material which connot be broken down to the required size
shall be removed and disposed off.

The material shall be scarified and the moisture content adjusted by either
uniformly mixing with water or drying out the material such that the
moisture content during compaction is between 95% and 100% of the
Optimum Moisture Content (IS 2720 Part 8). It shall be graded and
trimmed to final line and level. Light compaction may be applied before the
final trim is carried out, but once 25% of the compactive effort has been
applied no further trimming or correction of surface irregularities shall be
allowed.

All rolling shall be longitudinal and shall commence at the outer edges of
the pavement and progress towards the centre, except that on super elevated
curves, rolling shall progress from the lower to the higher edge. Where
laying is carried out in lanes care must be taken to prevent water entrapment.

The final trim shall be in cut and the Contractor shall ensure that material
from the trim is neither deposited in low areas nor spread across the section
but graded clear of the works. Following the final trim the material shall be
compacted to a dry density of at least 95% of MDD (IS 2720 Part 8).
During the grading, trimming and compaction of the material the Contractor
shall ensure that the surface and/or the material does not dry out. If so, the
Contractor need to apply fog sprays of water or other approved means
sufficient to maintain the surface and/or material within the specified limits
of moisture content.

On completion of compaction, the surface shall be well closed, free from
movement under compaction plant and free from compaction planes, ridges,
cracks, loose or segregated material. If the surface fails to meet the
specified requirements, the Contractor shall take the action set out in the
appropriate part of Section 1100 or such other action as directed by
Enginner.

Proofrolling

Unless otherwise directed by the Engineer, the Contractor shall proofroll the
completed layer with a steel three wheeled roller applying a load of not less
than 5 tonnes per metre width of roll and the layer shall be free from visible
movement under the proofroller. Approval of the layer shall only be given
after the satisfactory completion of the proofrolling and any remedial
measures shall be at the Contractor’s expense.

Setting out and Tolerances

The layer shall be set out and constructed to the appropriate tolerance
specified in Section 1100.
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Drainage of Subgrade and Subbase

The subgrade and subbase shall be kept continuously drained and any
damage caused by water accumulating on or running off the surface shall be
made good at the Contractor’s expense.

Water accumulated on any part of the subgrade or subbase, shall be removed
and disposed off. Any material which becomes saturated, or cannot then be
compacted to the required density, shall be replaced as specified at

Contractor’s own expense.
Testing

(@) Process Control

The minimum testing frequency for the purpose of process control
shall be as given in Table 12.2

Table 12.2: Minimum Testing Frequency

Tests One test in every Min. no of tests
per section

Materials:
Gradation 200m? or part of it and change in source 2
Plasticity Index 200m? or part of it and change in source 2
Maximum Dry Density and
Optimum Moisture Content 200m?® or part of it and change in source 2
Field Density and Moisture
Content 500 m? 2
Construction Tolerance:
Surface Levels 10m -
Thickness 25m -
width 200 m -

(b) Routine Inspection and Testing

Routine inspection and testing shall be carried out by the Engineer to
test the quality of materials and workmanship for compliance with the
requirements of this section.

Any materials or workmanship that do not comply with the specified
requirements shall be replaced with materials and/or workmanship
complying with the specified requirements or be replaced to comply
with the specified requirements.

(10) Measurement

Mechanically stable subbase shall be measured in cubic metre by taking
cross Section at intervals of 10 metres or as directed by the Engineer in the
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original position before the work starts and after its completion and
computing the volumes in cubic metres by average end area method.

Payment

The subbase construction shall be at their respective contract unit rate. In
addition to stated in Clause 112, the contract unit rate shall be also full and
the final compensation for cost of making arrangement for traffic control
and other costs required to complete the work complying with the
requirement of Sections 500, 800 and Clause 1201.

1202. GRADED CRUSHED STONE BASE AND SUBBASE

1)

()

(3)

Scope and Definition

This clause covers procuring, furnishing and placing of approved crushed
stone on top of the complete subgrade or subbase and constructing a crushed
stone subbase or base, as the case may be, in accordance with the
requirement of this Specification.

“Graded crushed stone” shall mean crushed stone with a smooth grading
curve within a specified envelope.

The class of the stone of the graded crushed stone to be provided shall be
specified in the Special Specification or in the Bill of Quantities.

Sources of Materials

The Contractor shall be responsible for locating and developing suitable of
material for graded crushed stone. Such sources shall be termed quarries.
The opening up of quarries, and the construction and maintenance of access
roads shall be carried out in accordance with Section 800.

Material Requirements

The material shall comply with following requirements:

(@) It shall consist of crushed stone, free from clay, organic or other
deleterious matter.

(b) It shall comply with the physical requirements defined in Table 12.3.



Table 12.3: Physical Requirements of Graded Crushed Stone

Tests Base Subbase

B* C1* D1*

LAA Max. % 30 35 40

AlV Max. % 20 25 30

SSS Max. % 12 12 12

Fl % 25 25 30

CBR Min. % 80 80 60

CR Min. % 100 80 30

Pl Max. NP NP 6

* B, C1 and D1 are classes of materials

(c) It shall comply with the Following Gradings

After processing, placing and compaction in the pavement the grading
of the material shall be smooth curve within and approximately
parallel to one of the envelopes defined in Table 12.4.

Table 12.4 Grading Envelopes for Graded Crushed Stone

Sieve Size Percentage passing by weight
(mm) Base Subbase
SB1* SB2*
63.0 - 100 100
40.0 100 75-100 85-100
315 85-100 42-75 75-95
20.0 62-92 25-60 60-87
10.0 40-70 15-45 50-80
4,75 26-55 12-37 12-32
2.36 21-53 6-25 7-21
0.60 12-28 5-21 6-17
0.075 2-10 3-12 3-10

(4)

* SB1 and SB2 are classes of subbase

Crushing, Screening and Mixing

Unless otherwise instructed, crushing shall be carried out at least in two

stages.

The crushing, screening and proportioning of materials and their subsequent
mixing shall be carried out using methods and machines acceptable to the
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Engineer. To avoid segregation, graded crushed stone shall be moistened
when being handled and shall not be stockpiled in heaps higher than 5 m.

If the Contractor wishes to add material from another source in order to
achieve the specified grading the following conditions shall apply:

(@) The Contractor shall be responsible for all costs associated with the
provision and mixing in of the material, including land acquisition.

(b) The material shall be non-plastic, hard and durable as specified.
Particles shall be free from organic materials, clay and other
deleterious substances.

(c) Only material passing the 6.3 mm sieve may be added, the percentage
to be added shall be agreed with the Engineer and in any case shall not
exceed 15% by weight of the mixture.

(d) The minimum crushing rations as well as other physical requirements
as specified in Sun-clause 1202 (3) shall be maintained.

Transporting Graded Crushed Stone

Graded crushed stone shall be transported and dumped in such a way that
no segregation occurs.

Compaction Trials

The Contractor shall carry out compaction trials in accordance with Sub-
clause 1201 (4).

Laying and Compacting

The Contractor shall take appropriate measures to prevent segregation
during dumping and spreading operations.

The graded crushed stone shall be laid by plant capable of distributing the
graded crushed stone in a layer of uniform thickness and without
segregation.

The compacted thickness of any layer laid, processed and compacted at one
time shall not exceed 150 mm, and where a greater thickness is required, the
graded crushed stone shall be laid in two or more equal layers.

The compacted thickness of any base layer shall not be less than 3 times the
maximum size of the graded crushed stone and the compacted thickness of
any subbase layer shall not be less than 2 times the maximum size of the
graded crushed stone.
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As soon as possible after laying, compaction shall be carried out. The
moisture content shall be adjusted as necessary and, during compaction, care
shall be taken to maintain the moisture content evenly at the specified value.
Unless otherwise instructed by the Engineer, the moisture content at the
time of compaction shall be between 95 and 100% of the Optimum Moisture
Content determined as per IS 2720 Part 8. The appropriate Sections of Sub-
clause 1201 (5) shall also be applicable for this Clause 1202.

All rolling shall be longitudinal and shall commence at the outer edges of
the pavement and progress towards the centre, except that on superelevated
curves, rolling shall progress from the lower to the higher edge. Where
laying is carried out in lanes care must be taken to prevent water entrapment.

The minimum dry densities to be achieved as a percentage of the Maximum
Dry Density (MDD) determined in accordance with IS 2720 Part 8 shall be:

Base : 98% of MDD
Subbase : 95% of MDD

On completion of the compaction the surface shall be well closed,
mechanically stable, free from visible movement under compaction plant
and free from compaction planes, ridges, cracks, loose or segregated
material. If the surface fails to meet the requirements of these Specifications,
the Contractor shall take the action set out in the appropriate part of Section
1100 or such other action as directed by the Engineer.

Proofrolling

The Contractor shall proofroll completed layers in accordance with Sub-
clause 1201 (6).

Setting out and Tolerances

Graded crushed stone subbase and base shall be set out and constructed to
the tolerances given in Section 1100.

Testing
(a) Process Control

The minimum testing frequency for process control shall be as specified
in Table 12.5.



Table 12.5: Minimum Test Frequency

Tests One test in every Min. no of tests
per section
Materials:
Gradation 200m? or part of it and change in source 2
Plasticity Index 200m? or part of it and change in source 2
Flakiness Index 200m? or part of it and change in source 2
Maximum Dry Density and
Optimum Moisture Content 100m® or part of it and change in source 2
Los Angeles Abrasion 200m? or part of it and change in source -
Aggregate Impact Value 200m? or part of it and change in source -
Sodium Sulphate Soundness | 500m? or part of it and change in source -
Crushing Raito 200m? or part of it and change in source -
CBR 500m?® or part of it and change in source -
Field Density and Moisture
Content 500 m? 2
Construction Tolerance:
Surface Levels 10m -
Thickness 25m -
Width 200 m -
smoothness 40 m? .

(b) Routine Inspection and Testing

Routine inspection and testing shall be carried out by the Engineer to
test the quality of materials and workmanship for compliance with the
requirements of this section.

Any materials or workmanship that do not comply with the specified
requirements shall be replaced by materials and/or workmanship
complying with the specified requirements, or be repaired so that after
being repaired it shall comply with the specified requirements.

(11) Measurement

Graded crushed stone base and subbase shall be measured in cubic metre by
taking cross Sections at intervals of 10 metres or as directed by the Engineer
in the original position before the work starts and after its completion and
computing the volumes in cubic metres by average end area method.

(12) Payment

The graded crushed stone construction shall be paid at their respective
contract unit rate. In addition to stated in Clause 112, the contract unit rate
shall be also the full and the final compensation for cost of making
arrangement for traffic control and other costs required to complete the work
complying with the requirement of Section 500, 800 and Clause 1201.




1203. WATER BOUND MACADAM BASE AND SUB-BASE

1)

)

©)

Scope

This work shall consist of clean, crushed aggregates mechanically
interlocked by rolling and bonded together with screening binding material
and water laid on a properly prepared subgrade/subbase/base or existing
pavement, as the case may be and finished in accordance with the
requirements of this specification and in close conformity with the lines,
grades, cross Sections and thickness as per approved plans or as directed by
the Engineer.

Sources of Materials
The Contractor shall be responsible for locating and developing suitable
sources of material for water bound macadam. Such sources shall be termed
quarries or borrows. The opening up of quarries/borrows and the
construction and maintenance of access roads shall be carried out in
accordance with Section 800.
Material Requirements
(@) Coarse Aggregates
Coarse aggregates shall be either crushed or broken stone, crushed slag.
The aggregates shall conform to the physical requirements set forth in
Table 12.6.

Table 12.6: Physical Requirements of Coarse Aggregates

Tests Base Subbase
D1* E1*
LAA Max. % 40 45
ACV Max. % 30 30
Fl Max. % 30 30

* D1 and E1 are classes of materials

The crushed or broken stone shall be hard, durable and free from
excess flat, elongated, soft and disintegrated, dirt and other deleterious
material.

After processing, placing and compaction in the place the grading of
the material shall be a smooth curve within and approximately parallel
to one of the envelopes defined in Table 12.7.
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Table 12.7: Grading Envelope of Coarse Aggregates

Sieve Size (mm) Percentage passing by weight
Grading 1 Grading 2

75.0 100 -
63.0 90-100 100
50.0 35-70 90-100
40.0 0-15 35-70
25.0 - 0-15
20.0 0-5 -
12.5 - 0-5

(b) Screening
Screening to fill voids in the coarse aggregate shall generally consist
of the same material as of the coarse aggregate. However, where
permitted predominantly non-plastic material like crushed rock fines
or natural angular pit sand may be used for this purpose.
Screening shall conform to the grading set forth in Table 12.8

Table 12.8: Grading Requirements for Screenings

Sieve Size (mm) Percent passing by Weight
9.50 100
4.75 85-100
0.09 10-30

Compaction Trials

The Contractor shall carry out trials in accordance with Sub-clause 1201 (4).
Construction Operations

(a) Preparation of Base

The surface of the sub-grade/sub-base/base to receive the water bound
macadam course shall be prepared to the specified lines and crossfall
and made free of dust and other extraneous material. any ruts or soft
yielding places shall be corrected in an approved manner and rolled if
necessary by sprinkling water until firm surface in obtained.

As far as possible, laying water bound macadam course over an
existing thick, bituminous layer may be avoided since it shall cause
problems of internal drainage of the pavement at the interface of two
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courses. It is desirable to completely pick out the existing thin
bituminous wearing course where water bound macadam is proposed
to be laid over it. However, in exceptional cases, where the intensity
of rain is low and the interface drainage facility is efficient, water
bound macadam can be laid over the existing thin bituminous surface
by cutting 50 mm x 50 mm furrows at an angle of 45 degrees to the
centre line of the pavement at one metre intervals in the existing road.
The directions and depth of furrows shall be such that they provide
adequate bondage and also serve to drain water to the existing granular
base coarse beneath the existing thin bituminous surface.

Inverted Choke

If water bound macadam is to be directly over the sub-grade, without
any other intervening pavement course, a 25 mm thick screenings or
coarse sand shall be spread on the prepared subgrade before
application of the coarse aggregates is taken up.

Spreading Coarse Aggregates

The coarse aggregates shall be spread uniformly and evenly upon the
prepared subgrade/subbase/base to proper profile by using templates
placed across the road about 6 m apart, in such quantities that the
thickness of each compacted layer is not more than twice the
maximum size of the aggregate. Whenever possible, approved
mechanical devices shall be used spread the aggregates uniformly so
as to minimise the need for manual rectification afterwards.
Aggregates placed at locations which are inaccessible to the spreading
equipment, may be spread in one or more layers by any approved
means so as to achieve the specified results.

The spreading shall be done from stockpiles along the side of the
roadway or directly from vehicles. In no case the aggregates shall be
dumped in heaps directly on the surface prepared to receive the
aggregate nor hauling over uncompacted or partially compacted base
shall b e permitted. No segregation of coarse or fine aggregates shall
be allowed and the coarse aggregate as spread shall be of uniform
gradation with no pockets of fine material.

The surface of the aggregates spread shall be carefully checked with
templates and all high or low spots shall be removing or adding
aggregate as required. The surface shall be checked frequently with a
straight edge while spreading and rolling so as to ensure a finished
surface as per approved plan.

Rolling

Immediately following the spreading of the coarse aggregate, rolling
shall be started with three wheeled power rollers of 8 to 10 tonne
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capacity or tandem or vibratory rollers of approved type. The type of
roller to be used shall be approved by the Engineer based on trial run.

Except on superelevated portions where the rolling shall proceed from
inner edge to the outer rolling shall begin from the edges gradually
progressing towards the centre. First the edge/edges shall be
compacted with roller running forward and backward. The roller shall
then move inwards parallel to the centerline of the road, in successive
passes uniformly lapping preceding tracks by at least one half width of
wheel of the roller.

Rolling shall be discontinued when the aggregates are partially
compacted with sufficient void space in them to permit application of
screenings. During rolling, slight sprinkling of water may be done, if
necessary. Rolling shall not be done when the subgrade is soft or
yielding or when it causes a wave-like motion in the subgrade or
subbase course.

The rolled surface shall be checked transversely and longitudinally,
with templates and any irregularities corrected by loosening the
surface, adding or removing necessary amount of aggregates and re-
rolling until the entire surface conforms to desired crossfall and grade.
In no case shall the use of screenings be permitted to make up
depressions.

Material which have been crushed excessively during compaction or
have become segregated shall be replaced with aggregates of the same
or better quality.

Application of Screenings

After the coarse aggregate has been rolled as above screenings shall be
applied gradually over the surface to completely fill the interstices.
These shall not be damp or wet at the time of application. Dry rolling
shall be done while the screenings are being spread so that vibrations
of the roller cause them to settle into the voids of the coarse aggregate.
The screenings shall not be dumped in piles but be spread uniformly in
successive thin layers either by the spreading motions of hand shovels
or by mechanical spreaders, or directly from tipper with suitable grit
spreading arrangement. Tipper operating for spreading the screening
shall be so driven as not to disturb the coarse aggregate.

The screenings shall be applied at a slow and uniform rate (in three or
more applications) so as to ensure filling of all voids. This shall be
accompanied by dry rolling and brooming with mechanical brooms,
hand-brooms or both. In no case shall the screenings be applied so fast
and thick as to form cakes of ridges on the surface in such a manner as
would prevent filling of voids or prevent the direct bearing of the roller
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on the coarse aggregate. These operations shall continue until no more
screening can be forced into the voids of the coarse aggregate.

The spreading, rolling, and brooming of screening shall be carried out
in only such lengths of the road which could be completed within one
day’s operation.

(F)  Sprinkling of Water and Grouting

After the screening have been applied, the surface shall be copiously
sprinkled with water, swept and rolled. Hand brooms shall be used to
sweep the wet screenings into voids and to distribute them evenly.
The sprinkling, sweeping and rolling operation shall be continued,
with additional screenings applied as necessary until the coarse
aggregate has been thoroughly keyed, well-bonded and firmly set in its
full depth an a grout has been formed of screenings. Care shall be
taken to see that the base or subgrade does not get damaged due to the
addition of excessive quantities of water during construction.

The minimum dry densities to be achieved as a percentage of the
specific gravity shall be:

Base : 82% of the specific gravity
Subbase : 80% of the specific gravity

(g) Setting and Drying

After the final compaction of water bound macadam course the
pavement shall be allowed to dry overnight. Next morning hungry
spots shall be filled with screenings or binding material as directed,
lightly sprinkled with water if necessary and rolled. No traffic shall be
allowed on the road until the macadam has set. The Engineer shall
have the discretion to stop hauling traffic from using the completed
water bound macadam course, if in his opinion it would cause
excessive damage to the surface.

The compacted water bound macadam course shall be allowed to
completely dry and set before the next pavement course is laid over it.
Proofrolling

The Contractor shall proofroll compacted layers in accordance with Sub-
clause 1201 (6).

Setting out and Tolerances

Water bound macadam base and subbase shall be set out and constructed
within the tolerances given in Section 1100.
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(@) Process Control

The minimum testing frequency for process control shall be given in

Table 12.9
Table 12.9: Minimum Testing Frequency
Tests One test in every Min. no of tests
per section
Materials:
Gradation 200m?® or part of it and change in source 2
Flakiness Index 200m?® or part of it and change in source 2
Los Angeles Abrasion 200m? or part of it and change in source
Aggregate Impact Value 200m?® or part of it and change in source -
Field Density 500 m? 2
Construction Tolerance:
Surface Levels 10m -
Thickness 25 m -
Width 200 m -
smoothness 40 m? -

(b) Routine Inspection and Testing

Routine inspection and testing shall be carried out by the Engineer to
test the quality of materials and workmanship for compliance with the
requirements of this section.

Any materials or workmanship that do not comply with the specified
requirements shall be replaced by materials and workmanship
complying with the specified requirements, or be repaired so that after
being repaired it shall comply with the specified requirements.

(9) Measurement

Water bound macadam subbase/base shall be measured in cubic metre by
taking cross Sections at intervals of 10 metres or as directed by the Enginner
in the original position before the work starts and after its completion and
computing the volumes in cubic metres by average and area method.

(10) Payment

Water bound macadam subbase/base shall be paid at their respective
contract unit rate. In addition to stated in clause 112, the contract unit rate
shall be also the full and the final compensation for cost of making
arrangement for traffic control and other costs required to complete the work
complying with the requirement of Sections 500, 800 and Clause 1201.



1204. SHOULDER
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Definition

The term “shoulder” means the part of the road falling between the edge of
the pavement and the side ditch or embankment slopes above the formation
level.

Material for Construction of Shoulders

Material for construction of shoulders shall be as shown on the Drawing or
instructed by the Engineer. It may consist of and include:

(a) Gravel wearing course or natural material in accordance with Clauses
1205 and 1201.

(b) Graded crushed stones in accordance with Clause 1202

(c) A single bituminous surface treatment (SBST) in accordance with
Clause 1303.

(d) A sand surfacing in accordance with Clause 1305.

Construction of Shoulders

Shoulder shall be constructed concurrently with construction of the adjacent
pavement layers and with the same materials, except in case the base course
is bituminous mix, the “upper shoulder” shall be constructed subsequent to
the base course. Shoulders shall not be constructed ahead of adjacent
pavement layers and the Contractor shall ensure that the method of
construction is such that at no time water gets prevented form draining off
the pavement layers. The method of laying and compacting shoulder
material and the compaction requirements shall be in accordance with the
relevant Sub-clauses of 1201, 1202 and 1205.

Setting out and Tolerances

Shoulders shall be set out and constructed to the tolerances given in Section
1100.

Surface Treatment of Shoulders

Surface treatment of shoulders shall be as shown on the Drawing or
instructed by the Engineer. Material for Bituminous surface treatment shall
be in accordance with Sub-clause 1204 (2) and the method of construction
shall be in accordance with the relevant Clause of Section 1300.



Where topsoil and grassing is shown on the Drawing or instructed by the
Engineer, 50 mm of humus or topsoil shall be spread on the completed
shoulder and lightly rolled. Grass seeds shall be planted in accordance with
the relevant Clauses of Section 2800 and kept watered until growth is
established. Top soiling and grassing shall be in accordance with relevant
Clause of Section 2800.

(6) Measurement and Payment

Where shoulders are constructed with the same material as the adjacent
pavement layers no separate items shall be included in the Bill of Quantities
for shoulder construction and the measurement and payment shall be in
accordance with the relevant Clause of Section 1200.

Where shoulder construction differs from that of adjacent pavement layers
the method of measurement and payment shall be in accordance with the
relevant Clause relating to the type of material shown on the Drawing or
instructed by the Engineer for shoulder construction.

Bituminous surfacing shall be measured and paid in accordance with
relevant Clause of Section 1300. Top soiling and grassing shall be
measured and paid in accordance with relevant Clauses of Section 200 and
2800.

1205. GRAVEL WEARING COURSE
(1) General
(a) Definitions

The term *“gravel” used throughout in this Clause means any material
used as a wearing course, and shall include crushed rock, natural or
crushed gravel, decomposed rock and clayey sands.

A *“gravel wearing course” means a top surfacing course constructed
from one or a combination of the materials stated above and may be a
course placed on the formation of a new road where final pavement
surface is not included in the Contract, or placed on the formation of a
service, diversion or access road.

(b) Sources of Material

Material for gravel wearing course may be obtained from any of the
sources described hereunder:

Q) Borrow pits, alluvial deposits, etc.
(i) Spoil areas
(ili)  Excavation in cutting widened if necessary
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In all cases the Engineer shall instruct the Contractor about the source
of material to be used and the location where the material will be
placed.

Inspection of Site

Where a source of material is available for inspection during the
Tender Period the Contractor shall satisfy himself as to the nature and
amount of work involved particularly in respect of the volume of
overburden, the suitability of material in work, the degree of selection
necessary, the method of extraction, and access to the source.

Borrow pits, Alluvial Deposits, etc. and Spoil Areas

The Contractor shall comply with all the requirements of Section 800
in respect of borrow pits, alluvial deposits, etc. and spoil areas.

Classification of Material

Material for gravel wearing course shall be classified as RF2, SC, GC for
natural materials as per the definition given in Clause 609 or crushed
stones.

The material may require the use of either a grid or sheepsfoot roller with
more than 8 ton mass per metre width of roll to break it down and/or
screening to achieve the specified grading.

Material Requirements

The grading of the gravel after placing and compaction shall be a smooth
curve within and approximately parallel to the grading envelope given in the
Table 12.10.

Table 12.10: Grading Envelope of Wearing Course Material

Sieve Size (mm) Percentage passing by weight
Class 1 class 2

375 - 100
25.0 100 85-100
20.0 95-100 85-100
14.0 80-100 65-100
10.0 65-100 55-100
4.75 45-85 35-92
2.0 30-68 23-77
1.0 25-56 18-62
0.425 18-44 14-50
0.075 12-32 10-40
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The material shall have a minimum CBR of 30% after 4 days soaking at
95% MDD (heavy compaction) and plasticity index between 15 and 35..

Materials of the respective class namely D1, C2, E1 or E2 whichever may
be applicable shall conform to its requirements specified in Table 6.3 of
Section 600.

Sequence of Works

Unless otherwise instructed by the Engineer, the Contractor shall commence
laying wearing course starting as close as possible to the source and shall
work away from it so that the maximum amount of compaction is given the
wearing course by the Contractor’s vehicles. The Contractor shall
route/regulate his vehicles to give even wear and compaction over the whole
width of the wearing course.

Preparation of Formation

For new road construction, the formation shall be prepared in accordance
with Section 1000.

For existing roads the minimum requirements for preparation of the
formation area as follows:

The formation shall be cleaned of all foreign matter and loose materials.
Any potholes, ruts, corrugations, depressions and other defects which have
appeared due to improper drainage, traffic or any other cause shall be
corrected. If considered necessary by the Engineer, the Contractor shall
scarify, water, grade and recompact the subgrade to line and level all at his
own expense. The Engineer may require the formation to be proofrolled by
a loaded truck, scraper or other approved means prior to dumping of the
wearing course material. The cost of all such proofrolling shall be at the
Contractor’s expense.

Setting Out

The gravel wearing course shall be set out to the tolerances given in Section
1100.

Laying and compacting

The gravel wearing course material shall be deposited in such quantity and
spread in a uniform layer across the full width required, so that the final
compacted thickness is nowhere less than shown in the Drawing or
instructed by the Engineer. Every reasonable effort shall be made to prevent
segregation during the loading, hauling, dumping, spreading, mixing,
trimming and compacting operations.
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(9)

(10)

The compacted thickness of any layer laid, processed and compacted at one
time shall not exceed 150 mm and where a greater compacted thickness is
required, the material shall be laid and processed in two or more equal
layers.

The material shall be broken down in the pavement to the grading specified
in Sub-clause 1205 (3). Any oversize material which connot be broken
down to the required size shall be removed and disposed off by the
Contractor.

The material shall be scarified and the moisture content adjusted by either
uniformly mixing with water or drying out the material such that the
moisture content during compaction is between 95% and 102% of the
Optimum Moisture Content determined as per IS 2720 Part 8. It shall be
graded and trimmed to final line and level. Light compaction may be
applied before the final trim is carried out but once 25% of the compactive
effort has been applied no further trimming or correction of surface
irregularities shall be allowed.

The final trim shall be in cut and the Contractor shall ensure that material
form the trim is neither deposited in low areas nor spread across the section
but graded clear of the works.

Following the final trim the material shall be compacted to a dry density of
at least 95% MDD (Heavy compaction). During the grading, trimming and
compaction of the material the Contractor shall ensure that the surface
and/or the material does not dry out by applying fog sprays of water or other
approved means sufficient to maintain the surface and/or material within the
specified limits of moisture content.

Vibratory rollers for the final compaction shall not be allowed.

Proofrolling

The Contractor shall proofroll the completed layers in accordance with
Subbase 1201 (6).

Tolerances

The gravel wearing course shall be constructed to the tolerances specified in
Section 1100.

Testing
(a) Process Control

The minimum testing frequency for process control shall be as given
in12.11.



Table 12.11: Minimum Testing Frequency

Tests One test in every Min. no of tests
per section

Materials:
Gradation 300m?® or part of it and change in source -
Plasticity Index 300m?® or part of it and change in source -
CBR 300m?® or part of it and change in source -
LAA 300m? or part of it and change in source .
AlV 300m? or part of it and change in source
Maximum Dry Density and -
Optimum moisture content 400m? or part of it and change in source
Field Density & moisture
content 200 m? 3
Construction Tolerance:
Surface Levels 10 m -
Thickness 25m -
Width 200 m -
smoothness 40 m? -

(b) Routine Inspection and Testing

Routine inspection and testing will be carried out by the Engineer to
test the quality of materials and workmanship for compliance with he
requirements of this Section.

Any material or workmanship that do not comply with the specified
requirements shall be replaced with materials and/or workmanship
complying with the specified requirements or be repaired so that after
being repaired it shall be comply with the specified requirements.

(11) Maintenance

The wearing surface shall be maintained by the Contractor in its finished
condition and shall be watered graded, dragged, reshaped, or recompacted as
necessary, until the certificate of Completion is issued, or until the Engineer
instructs that the road shall be opened to public traffic, whichever is sooner.

(12) Measurement

Gravel wearing course shall be measured in cubic metre by taking cross
Section at intervals of 10 metres or as directed by the Engineer in the
original position the work starts and after its completion and computing the
volumes in cubic metres by average and area method.

(13) Payment




Gravel wearing course shall be paid at their respective contract unit rate. In
addition to stated in clause 112, the contract unit rate shall be also the full
and the final compensation for cost of making arrangement for traffic
control and other costs required to complete the work complying with the
requirement of Section 500, 800 and Clause 1201.

1206. TELFORD BASE (BLOCK PITCHING)

1)

(2)

(3)

(4)

Block pitching shall consist of clean hard durable single size stones of size
equivalent to the thickness of the base course, but not less than 150 mm nor
more than 300 mm in their longest dimension.

A layer of sand or quarry dust shall first be laid over the base to a thickness
of 75 mm. The block pitching shall then be laid with the longest dimension
of each stone in the vertical direction and breaking joint with adjoining
stones. The highest points of protruding stones shall then be broken off with
a knapping hammer and the interstices filled with spalls. The whole shall
then be rolled with a smooth wheeled roller of not less than 8 tonnes
capacity. Spalls shall be continuously added to the interstices during rolling
until the whole remains immovable under the roller and has a uniform
surface without high or low spots.

Measurement

Telford base shall be measured in cubic metre by taking cross Sections at
intervals of 10 metres or as directed by the Engineer in the original position
before the work starts and after its completion and computing the volumes
in cubic metres by average end area method.

Payment

The Telford base construction shall be paid at their respective contract unit
rates. In addition to stated in Clause 112, the contract unit rate shall be also
the full and the final compensation for cost of making arrangement for
traffic control and other costs required to complete the work complying with
the requirement of Section 500, 800 and Clause 1201.

1207. DRY BOUND MACADAM BASE AND SUB-BASE

(1)

Scope

This work shall consist of clean, crushed or broken aggregates mechanically
interlocked by compacting rolling and bonded together with screening binding
material in dry condition and laid on a properly prepared
subgrade/subbase/base or existing pavement, as the case may be and finished
in accordance with the requirements of this specification and in close



conformity with the lines, grades, cross Sections and thickness as per
approved plans or as directed by the Engineer.

(2) Source of Material
The Contractor shall be responsible for locating and developing suitable
sources of material for dry bound macadam. Such sources shall be termed
quarries or borrows. The opening up of quarries/borrow and the construction
and maintenance of access roads shall be carried out in accordance with
Section 800.
(3) Materials Requirements
(a) Coarse Aggregates
Coarse aggregate shall conform to the requirements of Clause 1203 (3) (a).
(b) Screenings
Screenings to fill voids in the coarse aggregate shall generally consist of
the same material as of the coarse aggregate. However, where permitted
predominantly non-plastic material like crushed rock fines or natural
angular pit sand may be used for this purpose.

Screenings shall conform to the gradings set forth in Table 12.12

Table 12.12: Grading Requirements for Screenings

Sieve Size (mm)

Percent passing by Weight

9.50
4.75
2.80
0.71
0.30
0.075

100
95-100
65-95
30-65
15-30
0-15

(4) Compaction Trials

The Contractor shall carry out trials in accordance with Sub-Clause 1201 (4).

(5) Construction Operations

(a) Preparation of Base

The surface of the sub-grade/sub-base/base to receive the dry bound
macadam course shall be prepared to the specified lines and crossfall and
made free of dust and other extraneous material. any ruts or soft yielding
places shall be corrected in an approved manner and rolled if necessary
until firm surface is obtained.



(b)

(©)

As far as possible, laying dry bound macadam course over an existing
thick, bituminous layer may be avoided since it shall cause problems of
internal drainage of the pavement at the interface of the two courses. It is
desirable to completely pick out the existing thin bituminous wearing
course where dry bound macadam is proposed to be laid over it. However,
in exceptional cases, where the intensity of rain is low and the interface
drainage facility is efficient, dry bound macadam can be laid over the
existing thin bituminous surface by cutting 50 mm x 50 mm furrows at an
angle of 45 degrees to the centre line of the pavement at one metre
intervals in the existing road. The directions and depth of furrows shall be
such that they provide adequate bondage and also serve to drain water to
the existing granular base coarse beneath the existing thin bituminous
surface.

Inverted Choke

If dry bound macadam is to be laid directly over the sub-grade, without
any other intervening pavement course, a 25 mm thick screenings or
coarse sand shall be spread on the prepared subgrade before application of
the coarse aggregate is taken up.

Spreading Coarse Aggregates

The coarse aggregate shall be spread uniformly and evenly upon the
prepared subgrade/subbase/base to proper profile by using templates
placed across the road about 6 m apart, in such quantities that the
thickness of each compacted layer is not more than twice the maximum
size of the aggregate. Wherever possible, approved mechanical devices
shall be used to spread the aggregates uniformly so as to minimize the
need for manual rectification afterwards. Aggregates placed at locations
which are inaccessible to the spreading equipment, may be spread in one
or more layers by any approved means so as to achieve the specified
results.

The spreading shall be done from stockpiles along the side of the roadway
or directly form vehicles. In no cases the aggregates shall be dumped in
heaps directly on the surface prepared to receive the aggregates nor
hauling over uncompacted or partially compacted base shall be permitted.
No segregation of coarse or fine aggregate shall be allowed and the coarse
aggregate as spread shall be of uniform gradation with no pockets of fine
material.

The surface of the aggregate spread shall be carefully checked with
templates and all high or low spots shall be remedied by removing or
adding aggregates as required. The surface shall be checked frequently
with a straight edge while spreading and rolling so as to ensure a finished
surface as per approved plan.



(d) Rolling

(€)

Immediately following the spreading of the coarse aggregate, rolling shall
be started with three wheeled power rollers of 8 to 10 tonne capacity or
tandem or vibratory rollers of approved type. The type of roller to be used
shall be approved by the Engineer based on trial run.

Except on superelevated portions where the rolling shall proceed from
inner edge to the outer, rolling shall begin from the edges gradually
progressing towards the centre. First the edge/edges shall be compacted
with roller running forward and backward. The roller shall then move
inward parallel to the centerline of the road, in successive passess
uniformly lapping preceding tracks by at least one half width of wheel of
the roller.

Rolling shall be discontinued when the aggregate are partially compacted
with sufficient void space in them to permit application of screening.
Rolling shall not be done when the subgrade is soft or yielding or when it
causes a wave-like motion in the subgrade or subbase course.

The rolled surface shall be checked transversely and longitudinally, with
and any irregularities corrected by loosening the surface, adding or
removing necessary amount of aggregates and re-rolling until the entire
surface conforms to desired crossfall and grade. In no case shall the use of
screenings be permitted to make up depressions.

Material which have been crushed excessively during compaction or have
become segregated shall be replaced with aggregates of the same or better
quality.

Application of Screenings

After the coarse aggregate has been rolled as above screenings shall be
applied gradually over the surface to completely fill the interstices. These
shall not be damp or wet at the time of application. Dry rolling with
vibratory roller shall be done while the screenings are being spread so that
vibrations of the roller cause them to settle into the voids of the coarse
aggregate. The screenings shall not be dumped in piles but be spread
uniformly in successive thin layers either by the spreading motions of
hand shovels or by mechanical spreaders, or directly from tipper with
suitable grit spreading arrangement. Tipper operating for spreading the
screenings shall be so driven as not to disturb the coarse aggregate.

The screenings shall be applied at a slow and uniform rate (in three or
more applications) so as to ensure filling of all voids. This shall be
accompanied by dry rolling and brooming with mechanical brooms, hand-
brooms or both. In no case shall the screenings be applied so fast and
thick as to form cakes of ridges on the surface in such a manner as would
prevent filling of voids or prevent the direct bearing of the roller on the



coarse aggregate. These operation shall continue until no more screenings
can be forced into voids of the coarse aggregate.

The spreading, rolling, and brooming of screenings shall be carried out in
only such lengths of the road which could be completed within one day’s
operations.

The minimum dry densities of the dry bound macadam to be achieved as a
percentage of the specific gravity shall be:

Base : 82% of the specific gravity
Subbase : 80% of the specific gravity

(6) Proofrolling

The Contractor shall proofroll compacted layers in accordance with Sub-
clause 1201 (6).

(7) Setting out and Tolerances
Dry bound macadam base and subbase shall be set out and constructed within
the tolerances given in Section 1100.
(8) Testing
(@) Process Control
The minimum testing frequency for process control shall be as given in
Table 12.9.
(b) Routine Inspection and Testing
Routine inspection and testing shall be carried out by the Engineer to test
the quality of materials and workmanship for compliance with the
requirements of this section.
Any materials or workmanship that do not comply with the specified
requirements shall be replaced by materials and workmanship complying
with the specified requirements, or be repaired so that after being repaired
it shall comply with the specified requirements.
(9) Measurement

Dry bound macadam subbase/base shall be measured in cubic metre by taking
cross Section at intervals of 10 metres or as directed by the Engineer in the
original position before the work starts and after its completion and computing
the volumes in cubic metres by average end area method.



(10) Payment

Dry bound macadam construction shall be paid at their respective contract
unit rate. In addition to stated in clause 112, the contract unit rate shall be also
the full and the final compensation for cost of making arrangement for traffic
control and other costs required to complete the work complying with the
requirement of Section 500, 800 and Clause 1201.
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SECTION 1300 - BITUMINOUS SURFACE AND BASE COURSE

1301. GENERAL REQUIREMENTS FOR PRIME COAT, TACK COAT,
SURFACE DRESSING, PENETRATION MACADAM, SAND SEAL AND
SLURRY SEAL

1)

)

(3)

Scope

This Clause comprises general requirements for bituminous binder,
aggregate and trial sections common to Clause from 1302 to 1306.

Bituminous Binder

All bituminous binders shall comply with the relevant requirements set out
in Section 600.

Storage and Handling of Bituminous Binder

When carried in bulk containers, of binder temperature during and at the
time of storage shall be kept in a manner acceptable to the Engineer. During
storage the temperature of the bituminous binder shall be kept as low as
possible, consistent with reasonable pumpability. Any bituminous binder
not conforming to the requirements of Sub-clause 1301 (4) shall be rejected
by the Engineer as unsuitable for use.

When bitumen emulsion are stored on site in large container, then the
conditions of storing shall comply with the manufacture’s instructions
and/or as per BS 434 (1) — 1984 (1997).

Where bitumen emulsions are stored on site in drums, the drums shall be
regularly “rolled” to ensure mixing of the contents. Prior to using, all
bituminous emulsion drums shall be “rolled” just before opening and use.
Emulsions shall be protected against frost and temperatures below 3° C.

The bitumen storage area and heating station shall be cleared of vegetation,
kept neat and tidy. The drums shall be stacked on their sides in small
quantities with gaps between each stack to reduce fire risk.

Bitumen distributors and boilers shall be kept clean at all times. When
changing the grade of bitumen and at the end of each day’s work, all boilers
and distributors shall be thoroughly cleaned out with a solvent. The
flushings from boilers and distributors shall not be poured any where
indiscriminately, but shall be led by drainage channels to disposal pits. Care
shall be taken that flushings do not find their way into storm water ditches
or streams. All boilers, pre-heating pits, tools and plant shall be kept
scrupulously clean.
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When filling the bitumen distributor from the boilers or bulk containers, the
bitumen shall be passed through a filter of fine wire mesh having opening of
not more than 0.6 mm.

On completion of the works, the disposal pit and drainage channels shall be
filled in and topsoiled. The site shall be left clean and tidy.

Heating of Bituminous Binder

The bituminous binder shall be heated in boilers or bulk storage containers,
equipped with adequate pumps and accurate thermometers. No bitumen
shall be heated in a boiler when the thermometer is broken, inaccurate or not
equipped with it.

The minimum pumping temperatures, the range of spraying temperatures
and the maximum heating temperatures of cut-backs, penetration grade
bitumens and emulsions are given in Table 13.1 below.

Table 13.1: Temperatures Ranges for Heating and Spraying Binders

Binder Temperatures (°C)
Minimum Spraying * Maximum
Pumping Slot-jets Atomizing Heating
jets
Cut-back RC 800 60 110-115 - 120
Cut-back RC 3000 80 125-135 - 135
Cut-back MC 30 10 35-45 50-60 65
Cut-back MC 70 25 55-65 70-85 85
Cut-back MC 800 60 100-115 120-135 135
Cut-back MC 3000 80 125-135 135-150 150
Bitumen 180/200 105 155-165 160-170 170
Bitumen 180/100 115 160-170 160-170 170
Emulsion ** K1-60 - - - 95
Emulsion ** A1-60 - - - 95

*  These spraying temperatures are for guidance only, since the optimum

spraying

temperature
relationship of the bitumen.

depends

on the

temperature/viscosity

**  The minimum pumping and spraying temperatures for K1-60/A1-60
shall be in accordance with the manufacturer’s recommendations.

For slot-jets the viscosity for spraying shall be 70 to 100 centistokes and for
atomizing jets 35 to 60 centistokes.

No penetration grade bitumen, cut-back bitumen, or emulsion shall be
heated above the maximum temperature given in the Table. Any overheated
bitumen or emulsion shall be removed from the site and disposed off by the
Contractor.



(5)

(6)

The rates of application of binder specified or instructed by the Engineer
refer to volumes of binder corrected to 15.6°C using Standard Petroleum
Measurement Table (ASTM D 1250).

Weather Limitations

The minimum surface temperatures for spraying of the different types and
grades of binder shall be :

80/100 penetration grade bitumen: 50°C
MC-3000 cutback bitumen: 22°C
MC-800 cutback bitumen: 15°C
MC-30 cutback bitumen: 10°C
Emulsions: 5°C

When a cold wind is blowing the above temperatures shall be increased by 5° C

No bituminous work shall be done during foggy or rainy weather. Strong
wind may interfere with the proper execution of the work. Therefore, no
surfacing, especially spraying of binder, shall be done when strong wind is
blowing.

Bituminous material, except for bitumen emulsions and certain types of
prime coat if instructed by the Engineer, shall not be applied on a damp
surface.

Cutting Back of Bitumen

The maximum amounts of paraffin as given in Table 13.2 may be added
with the permission of the Engineer to the basic 80/100 penetration grade
bitumen upon the road surface temperature at the time of spraying. Lesser
amounts than those indicated may be used, if the site conditions allow the
development of sufficient adhesion between binder, aggregate and existing
surface. Diesel or kerosene shall be used for cutting back of bitumen as per
the direction of the Engineer.

Table 13.2: Maximum Addition of Paraffin

Range of Road Maximum Addition of | Range (approximate) of
Surface Temperature | Paraffin by Volume % | Corresponding Ambient
°C Air Temperature ° C
22-29 7 10-16
22-36 5 16-21
39-43 3 21-26
43-50 1 26-31

above 50 NIL above 31
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(8)

(9)

The temperature of bitumen, when paraffin is introduced, shall not be higher
than 120° C. The paraffin shall be sucked from 200 litre drums in measured
quantities through the bitumen pump and circulated with the bitumen for a
minimum of 45 minutes. During this process all burners shall be shut off
and no open flames allowed near the distributor.

Adhesion Agent

Where required the adhesion agent shall be of an approved type and shall be
used in accordance with the manufacturer’s instructions and as instructed by
the Engineer.

Safety Precautions

The Contractor shall take every precaution to avoid fire or health hazards.
He shall always ensure that:

(@) bitumen is heated only to the temperature required for the particular
application;

(b) hot bitumen never comes in contact with water;

(c) suitable protective clothings, foot wears and gloves are used when
handling bitumen; and

(d) dust is reduced to the minimum.

Care is required when using rapid-curing cut-back, because of the highly
flammable nature of the solvent.

Trial Sections

The Contractor shall carry out trial sections at location instructed by the
Engineer to demonstrate to the Engineer that this his surfacing operation is
capable of executing the works in accordance with the Specification.

Prior to the commencement of trials the Contractor shall submit in writing to
the Engineer his proposals for applying binders and aggregate. On receipt
of the Engineer’s approval, the Contractor shall proceed with the trials, but
in absence of such approvals the Contractor shall submit fresh proposals to
the Engineer.

In the course of such trials the Engineer may call upon the Contractor to
modify his method of working, to employ other items of equipment and to
amend the rates of spread at which various materials are applied.

When the Engineer is satisfied that the Contractor is capable of constructing
surfacing that complies with the Specification after trial Section or Section,
the Contractor shall receive permission to commence the work. No
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variation in the approved procedures shall be made without the Engineer’s
prior consent in writing.

None of the foregoing provisions prevent the Engineer from requiring the
Contractor to vary his materials, equipment or methods of working at any
time during the execution of Works, if he considers this to be essential for
execution of the works in accordance with this Specification.

Measurement and Payment

No separate measurement and payment shall be made for complying with
the requirements of Sub-clause from 1301 (1) to 1301 (9). The Contractor
shall include related costs of complying with the requirements of Clause
1301 in his rates of the items covered in Clauses from 1302 to 1306.

1302. QUALITY OF MATERIAL

1)

()

Scope and Definitions

This Clause covers the application of a bitumen prime and tack coat to be
applied on a prepared pavement layer.

A prime coat means a thin layer of low viscosity bituminous binder applied
to an absorbent non-bituminous surface. If the prime coat is to be trafficked,
it shall be covered with binding material.

A tack coat means a thin layer of bituminous binder applied to a bituminious
surface.

Materials

The prime coat shall consists of cut back bitumen MC30/MC70 complying
with Section 600 from a source approved by the Engineer. The grade and
the rate of application of cutback to be used shall be instructed by the
Engineer on site after field trials.

However, the nominal rate of application of the prime coat shall be around 1
lit per sq.m. If the prime coat is to be applied in more than one lane,
allowance shall be made for overlapping of lanes by 150 mm. Tentative
temperature of application shall be around 50°-70° C .

For tack coat, the binder shall be a penetration grade bitumen applied hot
immediately prior to laying the bituminous mixture or alternatively a rapid
curing cutback RC-800 or medium curing cutback MC30, MC70 or MC-800
applied at sufficient time before laying the bituminous mixture to allow the
evaporation of the cutter (solvent); or a quick-breaking emulsion K1-60
applied sufficiently before laying the bituminous mixture to allow the
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emulsion to break and the water to evaporate and run off. The binder shall
comply with Section 600.

Blinding material shall consist of fine aggregate, or sand, or crusher dust as
required and shall contain not more than 15 percent retained on a 6.3 mm
sieve. The blinding material, if required by the Engineer, shall be specified
in the Special Specification.

Preparation of Surface.

The surface to be sprayed shall be thoroughly cleaned by sweeping with
mechanical brooms and/or washing or other approved means. All laitance
of soil or binder material, loose and foreign material shall be removed.

All loose material shall be swept clear of the layer to expose the full width
of the layer upon which prime/tack coat shall be applied. The surface to be
sprayed shall be checked for line, camber and level, and the surface
corrected, made good as necessary and approved by the Engineer before any
bituminous spray is applied. The Engineer’s approval, or otherwise, of the
surface shall be given immediately prior to the Contractor’s intention to start

spraying.

Unless otherwise directed by the Engineer, immediately prior to the
application of prime coat, the surface of the layer shall be sprayed with
water to dampen the surface, but in no case the surface shall be made
saturated. If the water is over applied, the surface shall be allowed to dry
until dampness is uniform over the entire surface.

In order to bring the surface to be primed to the condition required, water
shall be applied in small increments by a distributor. Any water on the
surface after spraying shall be allowed to drain away before the prime coat
is applied.

No traffic shall be allowed on the prepared surface
Spraying of Prime Coat and Tack Coat

Soon after the surface to be sprayed has been prepared as specified in Sub-
clause 1302 (3) and approved by the Engineer, the edges of the area shall be
marked out with a line of string or wire pegged down at intervals not
exceeding 15 m on straights or 7.5 m on curves. The prime or tack coat
shall be sprayed on to it at the specified rate. Spraying shall be carried out
not later than 12 hours after the surface has been prepared.

The quantity of binder used shall give complete coverage of the surface with
a slight trace of run-off in places. Shall the specified rate of spray appear to
be incorrect, the Contractor shall immediately stop spraying, inform the
Engineer and amend the spray rate as instructed by the Engineer.
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The temperature for storage and spraying shall be as given in the Table 13.3.

Table 13.3: Temperature for Storage

Type of Prime Maximum storage temperature °C
Up to 24 hrs. Over 24 hrs.
Cutback bitumens
MC-30 65 40
MC-70 80 50

Bitumen shall be sprayed from a pressure distributor complying with the
requirements of Sub-clause 1303 (6) and no spraying shall be permitted
except in small areas, or to make good a defective area caused by a blocked
nozzle.

The nozzle shall be arranged to give a uniform spray and shall be tested
prior to spraying by discharging on to suitable material (such as building
paper, metal sheets, etc.,) or into special troughs made for this purpose.
Testing shall not take place on the road, and any bitumen spilt on the ground
shall be cleaned off.

If during spraying, a nozzle becomes blocked or develops a defect, the
spraying shall be made good with a hand spray, and the machine repaired
before further spraying is commenced.

When commencing and stopping spraying, sheets of building paper or metal
at least 2 m wide shall be spread across the full width to be spread across the
full width to be sprayed to give a clean sharp edge.

The metal sheets used for stopping and starting work shall be cleaned after
each run and the troughs used for testing shall be cleaned at the end of each
day’s work.

During spraying all kerbs, road furniture, culvert headwalls, tree boles and
the like which are liable to be disfigured by splashing of bitumen shall be
protected, and any such feature which is accidentally marred by bitumen
shall be cleaned off with a suitable solvent or made good.

Curing and Blinding of Prime Coat

If after application of the prime coat, the bituminous material fails to
penetrate within the time specified of if the road must be used by traffic,
blinding material shall be spread in the amount required to absorb any
excess bituminous material and to protect the primed surface.

Blinding material shall be spread from trucks in such a manner that no
wheel shall travel on uncovered bituminous material.
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(8)

Unless the Engineer permits otherwise, all loose material on the sprayed
surface, including any blinding material, shall be removed before any
further layer of the pavement is laid.

Tolerances

The actual rate of application of bituminous binder across the width of each
spray run shall not vary by more than £ 5% pf the rate ordered and the
actual of application of binder for each single run of the spray shall not vary
from this specified rate by more than 0.03 litre per square metre.

Testing

Tray tests shall be taken at least twice a day during priming operation to
check calculations based on dipping of spray trucks.

The minimum testing frequency for the purpose of process control shall be
as given in the Table 13.4.

Table 13.4: Minimum Testing Frequencies

Test Minimum number of tests

Quiality of binder The Contractor shall produce
certificates from concemed
suppliers to the effect that all
materials supplied by them comply
with the relevant Specifications.

In addition, one set of tests for each
50,000 litres of supply of binder

Binder temperature for application At regular close intervals

Rate of application of binder Two tests per run

Measurement

Binding material shall be measured in litre. For computation of the quantity
following methods shall be adopted.

(a) Designed/instructed rate of application times specified area sprayed,
computed in litres corrected to 15.6° C.

(b) Actual rate of application measured through tray tests times specified
area sprayed, computed in litres corrected to 15.6° C.
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(c) Actual consumption in the specified area sprayed measured in litres
corrected to 16.6° C by dip stick reading of the distributor.

The lowest value of the above three methods shall be adopted for payment.
However, if the rate of actual spray of binder is much less or more than the
designed/instructed rate of spray so appropriate rectification which the
contractor shall execute at his own cost.

Emulsion/bitumen and cutter shall be measured on the basis of their
percentage actually used in the work.

Payment

Emulsion/bitumen and cutter shall be paid at the respective contract unit rate
which shall be the full and the final compensation for compliance of all
requirements specified in Clause 1301 and 1302 in addition to those
specified in Clause 112.

1303. SURFACE DRESSING

1)

()

Scope and Definitions

This clause covers the application of one or more coats of surface dressing,
each coat consisting of a layer of bituminous binder sprayed on a based
prepared previously, followed by a cover of stone chipping properly rolled
to form a wearing course to the requirements of these Specifications.

A single surface dressing means an application of bituminous binder to the
road surface followed immediately by a singly layer of uniform sized
chippings.

A multiple surface dressing means two or more surface dressing placed one
on the other.

Materials
(a) Binder

The binder shall be a suitable cationic quick-breaking emulsion such
as K1-60 or K1-70 from a source approved by the Engineer with the
bitumen content of not less than 60 and viscosity (Degrees Engler at
20° C) between 6 and 20 or a medium-curing cut-back MC 3000 or
MC-800 or a penetration grade 80/100 bitumen.

The type of binder shall be specified in the Special Specification or in
the Bill of Quantities.



(b) Chippings
(i) Hardness, Soundness, Shape and Cleanliness

The chippings shall consist of crushed stone or natural screened gravel,
apparently cubical in shape and free from visible stone dust and
harmful material such as clay, salt, organic matter or other deleterious
substances. The percentage passing the 0.075 sieve shall not exceed
0.5% by weight.

The chipping shall comply with the requirements specified in Table
13.5, for the appropriate class as specified in the Special Specification
or in the Bill of Quantities.

Table 13.5: Physical Requirements of Chippings

Chipping *HP A B C1 C2
LAA max. 20 25 30 35 35
AlV max. 20 20 20 20 20
SSS max. 12 12 12 12 12
CR max. 100 100 100 80 -
FI max. 20 20 20 25 -
Degradability <5 <5 <5 <5 <5

* means high performance aggregate.

The minimum size of the stone to be crushed to produce the chipping shall
be at least 4 times the maximum size of the chippings.

(i) Grading

The grading requirements of chipping shall be as specified in the Table
13.6.

Table 13.6: Grading Requirements of Chippings

Sieve Percentage passing by weight

Size Nominal Sizes

(mm) 14/20 10/14 6/10 4/6
25.00 - - - -
20.00 85-100 100 - -
14.00 0-20 80-100 100 -
10.00 0-3 0-15 80-100 100
6.30 - 0-3 0-15 85-100
4.75 - - 0-10 -
2.80 - - 0-2 0-10
1.18 0-2 0-2 - -
0.60 - - - 0-2
0.075 0-0.5 0-0.5 0-0.5 0-0.5
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()

The Engineer shall reject the chipping not conforming to be the above
requirements.

Rate of Application of Binder

The rate of spray of binder and the size and rate of spread of chippings shall
be as specified in the Special Specification, BOQ or as instructed by the
Engineer.

Tray tests shall be carried out at least twice per run during surface dressing
operations to check spray and spread rates calculated from spray truck
chippings and chip-spreader coverage, and more frequently when a number
of short lengths are being surface dressed. Spray truck dippings and chip-
spreader coverage shall be checked for each length sprayed.

Crushing, Screening, Washing and Stockpiling Chippings.

The construction plant provide and the methods of operating it, shall be such
as to produce chippings which shall meet the specified requirements of Sub-
clause 1303 (2) (b). This may require washing the chippings to meet the
cleanliness requirements.

The Contractor shall comply with Section 800 when chipping are stockpiled.
If required, the stockpiles area shall be surfaced with 100 mm thickness of
gravel or other material, acceptable to the Engineer. Any contaminated
chippings shall not be used in the Works. After use the stockpile area shall
be cleared, topsoiled and left neat and tidy.

Precoated Chippings

The bituminous binder used for precoated chipping shall be a medium
curing cut-back MC-30 or a semi-stable or stable emulsion such as anionic
A2 or A3 cationic K2 or K3 unless otherwise instructed by the Engineer.
The amount of bitumen binder used to precoat chipping shall be specified in
the Special Specification or shall be as instructed by the Engineer.

Precoating shall be carriedout in a mixing machine acceptable to the
Engineer. The precoated chipping shall not be tacky and liable to
agglomerate. The chipping precoated with cut-back or emulsion shall be
stockpiled for the lapse of time required by the solvents or water to
evaporate.

The precoated chipping shall be kept free of contamination by dust or other
deleterious matter.



(6) Construction Plant for Pavement Works

(@)

(b)

Bitumen Distributors

Bitumen distributors shall be truck mounted and shall have sufficient
power to maintain uniform speeds for the proper application of the
binder. The truck shall be equipped with an accurate tachometer
showing the driver the speed in metres per minute. The truck shall be
fitted with a gauge bar and chain or any other acceptable device clearly
visible to the driver to enable him to follow the required edge. The
distributor tank shall have a capacity of at least 4,000 litres and shall
be fitted with a device for indicating the quantity in the tank at any
time. It shall be equipped with heaters capable of maintaining
temperatures up to 200° C and be fitted with an accurate thermometer.

The circulation system shall permit pumping around the tank and
around the spray bar without actually spraying. Spray bars shall be
available for spraying in widths varying from 0.5 m to 4 m and shall
be adjustable transversely so that the operator can follow the required
edge independently. The spray nozzles shall be arranged to give a
uniform spray and the shut-off shall be quick-acting with an antidrip
device. The pressure in the spray bar shall be sufficient to give a good
distribution and spraying of the binder.

Distributors shall be capable of applying bituminous binder within the
limits of = 5% of the specified rate of application over any portion of
the surface.

Distributors shall be checked and calibrated before starting any work
or when required by the Engineer. This shall include the calibration of
all the metering devices and checking the uniformity of the transverse
distribution of spray. All distributors shall be furnished with a “rate fo
spray/machine speed” chard.

Chip-spreaders

Mechanical chip-spreaders shall be capable of spreading the chippings
uniformly over variable widths, from 0.5 to 3.5 m, at the rates
specified.

The number and output of chip-spreaders shall be sufficient to ensure
that chipping are spread immediately after the bituminous binder has
been applied.

Chip-spreaders shall be checked and calibrated before starting any
work or when required by the Engineer.
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(8)

(c) Rollers

The main rolling shall be carried out with self-propelled pneumatic
tyred rollers, having a wheel-load of more than 2 tonnes. The tyres
shall be smooth and their pressure shall be more than 0.4 N/mm2.

Where approved by the Engineer steel-wheeled rollers shall be used in
tandem with pneumatic tyred rollers after all excess chippings have
been removed and insufficiently chipped areas have been chipped over.
Only steel-wheeled rollers weighing less than 8 tonnes (total weight)
shall be accepted.

The number and output of rollers shall be sufficient to ensure that
rolling does not lag behind spreading. To the extent possible, two
pneumatic tyred rollers shall be used for each chip-spreader.

(d) Miscellaneous Equipment

Sufficient trucks and loading machinery shall be employed to ensure
an adequate, prompt and continuous supply of chippings.

Rubber tyred mechanical rotary brooms towed by or mounted on
rubber tyred vehicles shall be provided. Tractor toed air compressor
with sufficient length of hose pipes and air jet nozzle shall be provided
to ensure sufficient cleaning of surface to be sprayed with bituminous
layers.

Preparation of Surface

Immediately before spraying, all loose material and foreign matter shall be
removed by thorough brushing with mechanical brooms and/or washing or
by use of compressors or by other methods acceptable to the Engineer. All
hardened mud or other foreign matter shall be loosened by scraping before
sweeping. The debris shall be deposited well clear of the surface to be
sprayed. Road furniture (manholes covers etc.) shall be covered with
adhesive paper or similar materials. Kerbstones, roadside, and any other
objects what shall not benefit from binder spray shall be protected in a
manner approved by the Engineer.

Any defect of the surface shall be made good as instructed by the Engineer
and no binder shall be sprayed until the surface has been approved by the
Engineer. The Engineer’s approval or otherwise of the surface shall be
given immediately prior to the Contractor’s intention to start spraying.

Application of Surface Dressing

Soon after the surface has been prepared and approved, the quantity of
binder, chippings, requirement of equipment and other resources shall be



worked out so that any operation is not delayed due to lack of required
material or resources.

The binder shall be uniformly sprayed at the specified rate. Spraying of the
binder shall be in accordance with the requirements specified in Sun-Clause
1301 (4). Spraying shall not be carried out later than 12 hours after the
surface has been prepared.

Building paper of sufficient width (not less than 600 mm) or other approved
protective material shall be used at the start and finish of each spray run to
enable the distributor to reach its calibrated road speed. Each spray jet shall
be kept open before discharging binder onto the pavement under treatment.

Ends of previous surface treatment run shall be trimmed back to make the
traverse edge straight and to clean it. This shall form the start point of the
subsequent spray run. The spray run shall be limited to 300 m of length
unless the Contractor demonstrates his ability to plan and execute longer
length without impairing quantity of work. Spray width shall be calculated
allowing for 150 mm longitudinal overlap with adjoining spray passes and
for the width that the following chipping spreader is able to cover.
Longitudinal sprayed butt joint shall not be permitted. The Contractor shall
submit his spray width and length proposals to the Engineer for approval.

The spraying width shall normally be of one lane width so that construction
traffic may run over the other lane.

Immediately after the binder has been sprayed, clean and dry chippings shall
be uniformly applied at the specified rate by the use of mechanical chip-
spreaders. The elapsed time between the spraying of binder spreading of
chippings shall in no case exceed one minute.

Shall it become apparent that the supply of chipping is about to fail, the
binder spraying shall be immediately stopped and shall not resume until and
adequate supply of chipping is assured.

The correct rate of spread is generally assessed visually, as providing
complete coverage, with the film of binder still visible between the
chippings. Shall the coverage appear to be incorrect, the Contractor shall
immediately inform the Engineer, who shall amend the rate of spread
accordingly. Any excess of chipping shall be removed by hand and any
insufficiently chipped area shall be chipped over by hand, so that adequate
coverage is obtained. Brooming of the material to effect redistribution of
chippings shall not be permitted.

Rolling shall begin immediately after the chippings have spread and, in no
case, later than two minutes after the application of binder.

Rolling shall continue until all chippings are firmly embedded into the
binder and until all excess chipping have been removed or insufficiently



(9)

(10)

(11)

chipped areas have been chipped over. The number of passes shall be
agreed with the Engineer. Usually, each point shall receive at least 6 passes
of the pneumatic tyred roller.

Excessive rolling, resulting in the crushing of chipping, shall be avoided.
The roller speed shall not exceed 8 km/h, unless otherwise directed by the
Engineer. Additional rolling on a previously completed section shall be
given later in the heat of the day by pneumatic tyred rollers in tandem with
steel three wheeled rollers unless otherwise instructed by the Engineer.

Aftercare and Control of Traffic

The road shall not be opened to traffic until the binder has attained sufficient
viscosity to prevent the stones being whipped off.

The Contractor shall erect temporary traffic restriction signs, barriers and
removable bumps or any other device, as instructed by the Engineer, to
prevent vehicles traveling too fast over the newly laid surface dressing.
Vehicle speed shall be restricted to a maximum of 30 km/h, until there is
sufficient adhesion to ensure that the chippings shall not be dislodged by
faster vehicles.

Where possible, the traffic shall be distributed across the road so as to obtain
uniform polishing of the road surface.

After traffic has been permitted to run on the surface dressing for a period of
at least two weeks and when instructed by the Engineer, all loose chippings
shall be swept and taken away. Windrows of loose chipping shall not be
allowed to accumulate at the sides of the road.

Rectification of Defects

If any defect in surface dressing work is found, the reasons of the defect
shall be established and keeping them in view the defect shall be rectified as
per direction of the Engineer. It required, the Engineer shall ask the
contractor for redoing the defective portion.

The Contractor shall rectify or redo the defective work at his own expense.
Tolerance

The final average overall width of the surface dressing measured at six
equidistant points over a length of 100 m shall be at least equal to the width
specified or instructed. Al no point shall the distance between the centerline
of the road and the edge of the surface dressing be narrower than that
instructed by more than 13 mm.



The actual rate of application of binder across the lane width shall not by
more than = 5% of the rate ordered and for each single run of the spray it
shall not vary from the specified rate by more than 0.03 lit per square metre.

The actual rate of application of chipping along and across the lane width
for each single run of the chip-spreader shall not vary by more than £ 5% of

the rate ordered.

(12) Testing

(@) Process Control

The minimum testing frequency required for the process control shall
be as given in the Table 13.7

Table 13.7: Minimum Testing Frequency

Test

Minimum number of tests

MATERIALS:
AGGREGATE:
Grading

Flakiness Index (FI)
Los Angeles (LAA)

Aggregate Impact Value (AlV)

Crushing Ratio (CR)
Degradability Test

Sodium Sulphate Soundness
Stripping Value

Rate of Application
BITUMINOUS BINDERS:
Quality of Binder

Binder
Application
Rate of Application of Binder

Temperature

CONSTRUCTION
TOLERANCES:
Width

Smoothness

for

One test every 50 m® or part of it and in every change of source
One test every 50 m® or part of it and in every change of source
One test every 250 m® or part of it and in every change of source
One test every 250 m® or part of it and in every change of source
One test every 250 m® or part of it and in every change of source
One test every 500 m® or part of it and in every change of source
One test every 500 m* or part of it and in every change of source
Initially one set of 3 specimens for each source of supply
subsequently when warranted by change in the quality of
aggregates

Two tests per run

W w W w

The Contractor shall produce certificates from the concemed
all suppliers to the effect that all material supplied by them
comply with the relevant Specifications.

In addition, one set of tests for each 50,000 litres or part of it of

supply

At close intervals
Two tests per run

One test each and every spray run
All apparently rough areas to be checked.

(b) Routine Inspection and Testing

Routine inspection and testing shall be carried out to test the materials
and workmanship for compliance with the requirements specified in

this Section.




(13)

(14)

Any materials or workmanship not complying with the requirements
specified, shall be replaced or redone with the materials or
workmanship complying with the Specifications or, be repaired so as
to comply with the requirements specified.

Measurement

Binding material (emulsion/bitumen and cutter) shall be measured
separately in litre. For computation of the quantity the following methods
shall be adopted.

(a) Design/instructed rate of application times specified area sprayed
computed in litres corrected to 15.6° C.

(b) Actual rate of application measured through tray tests times specified
area sprayed, computed inlitres corrected to 15.6° C.

(c) Actual consumption in specified area sprayed measured in litres
corrected to 15.6° C by dip stick feading of the distribution.

The lowest value of the above three methods shall be adopted for payment.
However, if the rate of actual spray of binder is much less or more than the
designed/ instructed rate of spray so as to impair quality of surface dressing,
the Engineer shall reject the work or shall ask for appropriate rectification
which the contractor shall execute at his own cost.

Bitumen and cutter shall be computed on the basis of percentage actually
used in the work.

Chipping of each nominal size shall be measured in tonne. For computation
of quantity the following methods shall be adopted.

(a) Design/instructed rate of application of chippings times specified area
applied, computed in tonne.

(b) Actual rate of application of chippings times specified area of
application computed in tonne.

The lower of these two values shall be adopted for payment. However rate
of application shall not vary with designed/instructed rate of application to
impair quality of surface dressing. In such event the Engineer shall reject
the work or ask the Contractor to rectify at his own cost.

Measurement of precoated chippings shall be as stipulated in the contract.

Payment

The binder i.e. emulsion/bitumen and the cutter shall be paid as per their
respective contract unit rate. The Contractor shall be the full and the final



compensation for the cost of preparation of surface to receive binder,
heating, mixing with cutter, spraying, rectification wherever required,
compliance of all provisions specified in Clause 1301 and 1303 in addition
to those specified in Clause 112.

Chipping of each nominal size as specified shall be paid at their respective
contract unit rate. The Contract unit rate shall be full and the final
compensation for the cost of compliance of all provisions specified in
Clauses 1301 and 1303.

The pre-coated chipping shall be stipulated in the contract.

1304. PENETRATION MACADA, SEMI-GROUT

(1) Scope.

This work shall consist of compacted crushed coarse aggregates with
application of bituminous binder and choke aggregate in accordance with
the requirements of these Specifications. Reference shall be made to Clause
1301, as provisions contained therein shall be in this Clause also.

(2) Materials

(a) Aggregate

The aggregate shall consist of crushed rock or crushed gravel. They
shall be of angular shape and of such character that it shall compact
and interlock under rolling. It shall be of reasonably uniform quality
throughout and free from clay, earth, dust or other deleterious matter.
It shall comply with the following requirements:

Los Angeles Abrasion (LAA) - Max. 40%
Aggregate Impact Value (AlV) - Max. 30%
Sodium Sulphate Soundness (SSS) - Max. 12%

The grading of coarse and choke aggregate shall be within the limits
specified in the Table 13.8.

Table 13.8: Grading of Aggregate for Penetration Macadam

Sieve Percentage passing by weight
Size Coarse Coarse Key Key
(mm) aggregate aggregate Aggregate Aggregate
(Course 75 mm | (Course 75 mm (type I) (typell)
thick) thick)

75.00 100 - - -
63.00 90-100 100 - -
50.00 20-55 90-100 - -




37.50 0-15 40-75 - -
25.00 - 15-35 - -
20.00 0-15 0-15 100 100
12.50 0-5 90-100 90-100
10.00 40-70 40-75
4.76 0-15 5-25
2.36 0-5 0-10
1.18 0-5

When the emulsion is used in place of bitumen the aggregate shall be
of the composition as specified in the Table 13.9.

Table 13.9: Composition of Aggregate

Compacted thickness of | Nominal single sized Percentage
layer aggregate
50 mm 40 mm 60%
28 mm 30%
14-20 mm 10%
65 mm - 75 mm 50 mm 60%
40 mm 30%
14-20 mm 10%

(b) Binder

The binder shall be straight run bitumen of 80/100 penetration, or cut-
back bitumen of RC-3000 grade or emulsion of class A1-60, Al-55,
K1-60 or K1-70 as specified in the Special Specification or in the Bill

of Quantities.

(3) Rate of Application of Binder and Aggregates

Unless otherwise specified the rate of spray of binder and aggregate shall be
as given in the Tables 13.10 and 13.11.

Table 13.10: Rate of Application of Binder and Rate of Spread of

Aggregate per sg.m

Compacted thickness Binder Coarse Aggregate | Key Aggregate
75 mm 6.8 litres 0.09 m® 0.018 m®
50 mm 5.0 litres 0.06 m® 0.015 m*®

When emulsion is used, rate of application of emulsion shall be as specified

in the Table 13.11.




Table 13.11: Rate of Application of Emulsion

Thickness of layer (mm) Rate of application 1/m?
50 3.0-5.5
(4.0)*
65 4.0-7.0
(5.5)*
75 5.5-8.0
(6.5)*

(4)

(5)

* Rate given in the bracket is the nominal rate of application.
Preparation of Existing Surface

The surface containing holes or depressions shall be repaired by removal of
all loose materials and replacement with a suitable patching mixture or other
material approved by the Engineer. This shall be compacted to produce a
tight surface conforming with the adjacent areas. Bumps and waves which
impair the riding qualities of the surface, shall be removed and required
cross slope and grade shall be provided by scarification and re-compaction
or by other such means as shall be agreed or ordered by the Engineer. The
base shall then be swept clean of all loose and foreign materials.

For use of emulsion clean sand or quarry fines shall normally be laid upon
the prepared based to a depth not exceeding 13 mm.

Application of Coarse Aggregate

Immediately following preparation of the base (if this is not practicable the
base must be re-cleaned of loose and foreign material) coarse aggregate
shall be spread in loose depth so as to provide the specified thickness of
surface course with required cross slope and grade after compaction. The
aggregate shall be spread by hand or by an approved spreading device.
Dumping in mass on the base shall not be permitted. The shallers at the
edge of the surface course shall be prepared in advance of spreading the
aggregate to allow the roller to roll the shaller edge and the edge of the loose
aggregate simultaneously. Precautions shall be taken to prevent the coarse
aggregate form becoming mixed or coated with earth or other deleterious
matter both before and after spreading. The surface of the loose aggregate
shall be carefully shaped and all high and low spots shall be remedied by
removing or adding aggregate. The coarse aggregate shall then be dry rolled
with a three wheel roller weighing not less than 8.00 tonnes. Rolling shall
start longitudinally at he sides and proceed towards the centre of the
pavement overlapping on successive passes by at least one half the width of
the rear wheel. The compacted coarse aggregate shall then be tested with a
straight-edge and camber template to ensure that it has a firm, even surface
true to cross-section and having a texture which shall allow uniform
penetration of the binder.




(6)

(7)

The aggregate shall be spread to the required contour and to such a thickness
that, after being compacted its minimum thickness shall not be less than
specified.

In case of hand spreading, each load of aggregate shall be unloaded outside
the area upon which it is to be spread, and precaution shall be taken prevent
the aggregate becoming contaminated with dust or foreign matter during the
whole of the operations. The spreading shall be carried out with shovels and
not with forks, care being taken to avoid segregation of the different sizes of
aggregate. In case of mechanical spreading, the aggregate shall be spread
by mechanical means such as a spreader box.

Where emulsion is used instead of bitumen, the aggregate of various sizes
shall be thoroughly mixed and shaped before compaction. Alternatively, 14
mm to 20 mm materials may be spread over the larger material after the
later has been placed in position and vibrated into the interstices. The
minimum quantity of water shall be applied during rolling to bring up a
slurry evenly in the aggregate within such a depth of the surface of the road
as may be specified. It is preferable that the lower or slurried layer, which is
thus waterbound, shall not exceed two thirds of the total thickness of the
compacted thickness of the aggregate.

Application of Binder

Binder shall be applied to the rolled coarse aggregate by means of an
approved binder distributor complying with the requirements of Sub-clause
1303 (6) or such other means as the Engineer shall approve. The quantity of
binder to be applied shall be as specified in Tables 13.10 and 13.11 and it
shall be applied at the temperatures specified in Sub-clause 1301 (4). At the
time of applying straight run bitumen or cut back bitumen binder, the
aggregate shall be dry for the full depth of layer. When emulsion is used,
the quantity of emulsion used shall be sufficient to coat the aggregate to the
full depth of the layer above the slurried or water bound layer.

Application of Key Aggregate

Immediately after the binder has been applied to the coarse aggregate, key
aggregate shall be sprinkled lightly over the surface in sufficient quantity to
prevent sticking of the roller wheels. Then this shall be rolled and
simultaneously with the rolling additional key aggregate shall be added in
small quantities and lightly broomed over the surface while rolling
continues until the surface interstices between the coarse aggregate have
been filled but without covering the coarse aggregate itself. The surface
shall then be rolled until the stone is thoroughly imbedded into the binder
and anchored in place. Rolling shall be continued until the surface is hard
and smooth and shows no perceptible movement under the roller.



(8) Seal coat

The surface shall be swept clean of all loose material and treated with a
second coat a binder and cover aggregate as specified in Clause 1303.

(9) Protection of Pavement
The seal coat shall be applied as soon as practicable after the application of
the choke aggregate and the surface course shall be protected from all traffic
(other than that essential to the construction) until the completion of the seal
coat.
(10) Tolerances
Penetration macadam course shall be set out and constructed to the
tolerances given in Section 1100 of this Specification.
The actual rate of application of binder across the lane width shall not vary
more than £% of the rate ordered and for each single run of the spray shall
not vary from the specified rate by more than 0.03 litre per square metre.
The actual rate of application of chippings for each single run of the chip-
spreader shall not vary by more than 5% or the rate ordered.
(11) Testing
(@) Process Control
The minimum testing frequency for the purpose of process control
shall be given in the Table 13.12.
Table 13.12: Minimum Testing Frequency
Test Minimum number of tests
MATERIALS:
AGGREGATE:
Grading One test every 100 m® or part of it and in every change of source
Los Angeles One test every 500 m® or part of it and in every change of source

Aggregate Impact Value
Sodium Sulphate Soundness

BITUMINOUS BINDERS:
Quality of Binder

Temperature for Application
Rate of Application of Binder
and chippings

3
3
One test every 500 m® or part of it and in every change of source
One test every 500 m? or part of it and in every change of source
The Contractor shall produce certificates from all suppliers to
the effect that all material supplied by them comply with the
relevant Specifications.

In addition, one set of tests for each 50,000 litres or part of it of
supply of binder

At close intervals

Two tests per run




CONSTRUCTION

TOLERANCES:

Width 200m or at close intervals

Surface levels 10m or at close intervals

Layer thickness 500m or at close intervals

Smoothness All apparently rough areas to be checked.

(12)

(13)

(14)

(b) Routine Inspection and Testing

Routine inspection and testing shall be carried out to test the materials
and workmanship for compliance with the requirements specified in
this Section.

Any material or workmanship that does not comply with the
requirements specified, shall be replaced with materials and
workmanship complying with the Specifications or, be repaired so that
after being repaired it shall comply with the requirements specified.

Measurement

Penetration macadam course shall be measured as finished work in square
metres.

Seal coat shall be measured as per Sub-clause 1303.
Payment

The penetration macadam shall be paid as per contract unit rate which shall
be the full and the final compensation to the Contractor for the cost of
preparation of existing surface, providing, hauling and spraying bituminous
binder, coarse and choke aggregates and complying with Clauses 1301 and
1304 in addition to those specified in Clause 112,

Seal coat shall be paid as provided in Clause 1303.
Adjustment in Contract Unit Rate.

Should there be any variation between the specified (nominal) rate of
application of binder, coarse aggregate and/or chok aggregate and their
respective rate of application actually used in the work as per direction of
the Engineer, the contract unit rate for penetration macadam shall be
adjusted based on contract unit rate of the respective material quoted by the
Contractor for the purpose of this adjustment.

The varied penetration macadam shall be paid as per adjusted rate.




1305. SAND SEAL

1)

)

(3)

(4)

Scope

This Clause covers the materials, method of construction and requirements
for the construction of sand seal.

Definition

A sand seal means an application of bituminous binder covered with
aggregate as specified hereunder.

Materials
(a) Binder

The binder shall be a medium-curing cut-back MC-800 or MC-3000 or
K1-60 cationic emulsion unless otherwise specified.

(b) Fine Aggregate
The aggregate shall consist of sand, or fine screenings free from
organic matter, clay and other deleterious materials. The fines
(passing a 0.425 mm sieve) shall be non-plastic. The grading shall be
as specified in the Table 13.13.

Table 13.13: Grading of Aggregate

Sieve (mm) Percentage passing by weight
10.00 100
4.75 70-90
2.36 45-70
0.60 15-35
0.15 0-2

The material shall be wet screened to ensure all material greater than
100 mm is eliminated together with dust and foreign matter.

Rate of Application of Binder and Fine Aggregate

The rate of spray of binder and the rate of spread of the fine aggregate shall
be as specified in the Special Specification or as provided in the BOQ or as
instructed by the Engineer.

During the sand sealing operation tray tests to determine spray rate of binder
and spread rate of fine aggregate shall be carried out at least twice per spray
run.



(5) Construction

The surface to be covered shall be prepared in accordance with Sub-clause
1303 (7).

The binder shall be uniformly at the specified rate. After this, the fine
aggregate shall be uniformly spread and rolled, all in accordance with Sub-
clause 1303 (8).

(6) Aftercare and Control of Traffic

The road shall be opened to traffic when instructed by the Engineer.

Traffic speed shall be restricted as per Sub-clause 1303 (9) for as long as the
Engineer may require.

Any whipped-off aggregate shall be broomed back onto the road, as many
times as are necessary for it to adhere fully to the binder.

(7) Tolerance

Sand seal shall be constructed within the same width tolerance as given in
Sub-clause 1303 (11) for surface dressing.

The actual rate of application of binder across the lane width shall not vary
be more than £5% of the rate ordered and for each single run of the spray
shall not vary from the specified rate by more than 0.003 litre per square
metre.

The actual rate of application of fine aggregate along and across the lane
width for each single run of the chip spreader shall not vary by more than
15% of the rate ordered.

(8) Testing

(@) Process Control

The minimum testing frequency required for the process control shall
be as given in the Table 13.14.

Table 13.14: Minimum Testing Frequency

Test Minimum number of tests
Grading One test every 50 m® or part of it and in every change of source
Plasticity Index One test every 50 m® or part of it and in every change of source
Quality of Binder The Contractor shall produce certificates from all suppliers to

the effect that all material supplied by them comply with the
relevant Specifications.




In addition, one set of tests for each 50,000 litres or part of it of
supply of binder

Temperature for Application At close intervals
Rate of Application of Binder Two tests per run

(b) Routine Inspection and Testing

Routine inspection and testing shall be carried out to test the materials
and workmanship for compliance with the requirements specified in
this Section.

Any materials or workmanship that does not comply with the
requirements specified, shall be replaced with materials and

workmanship complying with the specifications or , be repaired so that
after being repaired it shall comply with the requirements specified.

(9) Measurement
Sand seal shall be measured as finished work in square metre.

(10) Payment
Payment for sand seal shall be as per contract unit rate which shall be the
full and the final compensation for the cost of compliance of all
requirements specified in Clause 1301 and 1305 in addition to those
specified in Clause 112.

(11) Adjustment in Contract Unit Rate
Should there be any variation between the specified rates of binder and/or
aggregate and their actual rate of application as per the instruction of the
Engineer respectively, the contract unit rate for sand seal shall be adjusted

based on contract unit rates of these materials quoted by the Contractor for
the purpose of adjustment.

The varied work shall be paid as per adjusted rate.
1306. SLURRY SEAL
(1) Scope

This Clause covers the materials, method of construction and requirements
for the construction of slurry seal.



(2) Definition

Slurry seal means a mixture of bitumen emulsion, fine aggregate, cement or
lime and water prepared in a mixer and then spread on the road surface.

(3) Materials
(@) Emulsion
The emulsion shall be either and anionic emulsion A4 (slow setting) or
a slow-acting cationic emulsion K3 unless otherwise instructed by the
Engineer.

(b) Aggregate

The aggregate shall be free of organic matter, clay silt or other
deleterious matter. It shall have a Sand Equivalent of at least 50.

The grading curve shall be within one of the envelopes provided in the
Table 13.15 or as specified in the Special Specification or in the Bill or
Quantities.

Table 13.15: Grading Envelopes of Aggregate

Sieve Percentage passing by weight

Size Type | (Fine) | Type Il (General) | Type 111 (Coarse)
(mm)

10.00 - - 100
4.750 100 90-100 70-90
2.360 90-100 65-90 45-70
1.180 65-90 45-70 28-50
0.600 40-60 30-50 19-34
0.300 25-42 18-30 12-25
0.150 15-30 10-21 7-18
0.075 10-20 5-15 5-15

(c) Cement/Lime
Cement and lime shall comply with the requirements of Section 600.
(4) Preparation of the Slurry Mix
The proportion by weight of dry aggregate, bitumen emulsion and cement or
lime shall be specified in the Special Specification or in the Bill of

Quantities. This shall be termed the nominal proportions of bitumen
emulsion and cement or lime.
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Water shall be added in sufficient quantity to obtain the correct slurry
consistency as directed by the Engineer.

The slurry mixture shall be prepared in the presence of the Engineer in a
slurry mixer acceptable to him. The mixer shall be charged with materials
in the proportions specified.

The mixing cycle shall be sufficient to produce a uniform coating of the
aggregate and a uniform consistency of the slurry. It shall continue until the
slurry mixture is discharged into the spreader box or onto the road surface.
The entire batch shall be discarded, if there is evidence that the emulsion has
broken. The slurry, ready for application, shall be a smooth, free flowing
mixture throughout.

Rate of Application of Slurry Mixture

The rate of application of the slurry mixture shall be as specified in the
Special Specifications or as instructed by the Engineer.

Tray tests shall be carried out at least two tests for every 1000 square metre
of spray during slurry seal operations.

Construction

Where a slurry seal is to be applied to a surface dressing, the surface
dressing shall be trafficked for a period of at least two prior to the
application of the slurry seal.

The surface to be covered shall be prepared in accordance with Sub-clause
1303 (7).

Unless otherwise agreed by the Engineer, the slurry mixture shall be evenly
spread by a slurry machine at the specified rate.

The surface immediately ahead of the spreader shall be slightly dampened,
unless otherwise instructed by the Engineer. Slurry seal shall receive at
least 6 passes of the pneumatic tyred roller unless otherwise directed by
Engineer. The rolling shall commence as soon as the slurry has set
sufficiently to ensure that no rutting or pick up will occur.

The finished slurry seal shall be of uniform surface texture and colour
throughout the work. The finished surface shall be free from blow-holes
and irregularities.

Curing and Control of Traffic

All traffic shall be kept off the slurry seal until it has cured to a firm
condition to prevent pick-up of the mixture. Where two application of
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slurry are required, the initial treatment shall be cured thoroughly prior to
placing the succeeding application.

Tolerance

Slurry seal shall be constructed within the same width tolerance given in
Sub-Clause 1303 (11).

The rate of application of slurry seal across the width of a lane sealed in a
single pass shall not vary be more than 5% of the rate ordered, and the
average rate of application along the length of a single pass shall be not less
than the rate ordered.

Testing

(@) Process Control

The minimum testing frequency required for the process control shall
be as given in the Table 13.16.

Table 13.16: Minimum Testing Frequency

Test Minimum number of tests

Grading
Plasticity Index
Quality of Binder

Temperature for Application
Rate of Application of Binder

One test every 50 m® or part of it and in every change of source
One test every 200 m® or part of it and in every change of source
The Contractor shall produce certificates from all suppliers to
the effect that all material supplied by them comply with the
relevant Specifications.

In addition, one set of tests for each2,000 litres or part of it of
supply of binder

At regular close intervals
Two tests per 1000 sg.m or part of it

(b) Routine Inspection and Testing

Routine inspection and testing shall be carried out to test the materials
and workmanship for compliance with the requirements specified in

this Section.

Any materials or workmanship that does not comply with the
requirements specified, shall be replaced with materials and
workmanship complying with the specifications or , be repaired so that
after being repaired it shall comply with the requirements specified.

(10) Measurement

Slurry seal shall be measured as finished work in square metre.
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Payment

Slurry seal shall be as per contract unit rate which shall be the full and the
final compensation for the cost of compliance of all requirements specified
in Clause 1301 and 1306 in addition to those specified in Clause 112.

Adjustment in Contract Unit Rate

Should there be any variation between the specified rates of binder and/or
aggregate and their actual rate of application as per the instruction of the
Engineer respectively, the contract unit rate for sand seal shall be adjusted
based on contract unit rates of these materials quoted by the Contractor for
the purpose of adjustment.

The varied work shall be paid as per adjusted rate.

1307. GENERAL REQUIREMENTS FOR ASPHALT CONCRETE, SAND
ASPHALT, EMULSION AGGREGATE MIX AND COLD ASPHALT.

1)

()

Scope

This Clause comprise all the general requirements for bituminous mixes
which shall apply to Clause 1308 to Clause 1311.

Construction Plant
(@) General

The Contractor shall submit to the Engineer full details of the
construction plant he proposes to use and the procedures he proposes
to adopt for carrying out the permanent works.

The Engineer shall have access at all times to construction plant for the
purpose of inspection. The Contractor shall carry out regular
calibration checks in the presence of the Engineer and shall correct
forthwith any faults found.

All construction plant used in the mixing, laying an compacting of
bituminous mixes shall be of adequate capacity, in good working
condition and shall be acceptable to the Engineer.

(b) Mixing Plant
Bituminous materials shall be mixed in a plant complying with ASTM

Designation D995 and shall be located on the Site unless otherwise
agreed by the Engineer. It shall be equipped with at least three bins
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for the storage of heated aggregates and a separate bin for filler. All
bins shall be covered to prevent the ingress of moisture.

The plant may be either batch-mix type or the continuous-mix type
and shall be capable or regulating the composition of the mixture to
within the tolerances specified in Sub-clause 1307 (13).

The bitumen tank shall be capable of maintaining its contents at the
specified temperature within a tolerance of plus or minus 5° C and
shall be equipped with a thermostat to prevent the temperature rising
above 180° C and a fixed thermometer easily read from outside the
tank. Any bitumen which has been heated above 180° C or has
suffered carbonization from prolonged heating shall be removed from
the plant and disposed off.

(c) Laying Plant

Bituminous materials shall be laid by a self propelled spreader finisher
equipped with a hopper, delivery augers and a heated adjustable
vibrating screed. It shall be capable of laying bituminous materials
with no segregation, dragging, burning or other defects and within the
specified level and surface regularity tolerances. Delivery augers shall
terminate not more than 200 mm from the edge plates.

(d) Compaction Plant

The Contractor shall provide sufficient rollers of adequate size and
weight to achieve the specified compaction. Prior to commencing the
laying of bituminous mixes in the permanent works the Contractor
shall carry out site trials in accordance with Section 500 to
demonstrate the adequacy of his plant and to determine the optimum
method of use and sequence of operation of the rollers.

Preparation of Surface

Immediately before placing the bituminous mix in the pavement, the
existing surface shall be cleaned of all loose materials and foreign matter
with mechanical brooms or by other approved methods. The debris shall be
deposited well clear of the surface to be covered.

Any defect of the surface shall be made good and no bituminous mix shall
be laid until the surface has been approved by the Engineer.

If instructed by the Engineer a tack coat shall be applied in accordance with
Clauses 1301 and 1302. If the Engineer considers a tack coat is required
prior to laying the bituminous mix or between layers of the bituminous mix,
due solely to the Contractor’s methods of working, then such tack coat shall
be at the Contractor’s expense.
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Design and Working Mixes

The Contractor shall demonstrate that he can produce aggregate meeting the
grading requirements of the Specification.

At least two months prior to commencing work using a bituminous mix, the
Contractor shall having demonstrated that he can produce aggregates
meeting the grading requirements of the Specification, submit samples of
each constituent of the mix to the Engineer.

The maximum size of the aggregate for wearing course shall equal to or less
than the thickness of wearing course divided by 2.5 and that for binder
course shall equal to or less than thickness or binder course divided by 2.

The Contractor shall then carry out laboratory tests in order to propose the
proportions of each consistent of the initial mix or mixes to be used for site
trials to be carried out in accordance with Sub-clause 1307 (5).

Shall the Engineer conclude form the site trials that the mix proportions or
aggregate gradings are to be changed, the Contractor shall submit further
samples of the constituents, carry out further laboratory and site trials as
directed by the Engineer.

The Engineer may instruct the alteration of the composition of the aggregate
passing through 0.075 mm by the addition or substitution of mineral filler.

Following laboratory and site trials the determined proportions of the mix
agreed by the Engineer shall become the basis of the working mix and the
Contractor shall maintain this composition within the tolerances given in
Sub-clause 1307 (13).

Any changes in the nature or source of the materials, the Contractor shall
inform the Engineer accordingly. The procedure set out above shall be
followed in establishing the new mix design also.

Site Trials

Full scale laying and compacting site trials shall be carried out by the
Contractor on all asphalt pavement materials proposed for the works using
the construction plant and methods proposed by the Contractor for
construction the works. The trials shall be carried out at a location approved
by the Engineer in his presence.

The trials shall be carried out to enable the Contractor to demonstrate the
suitability of his mixing and compaction equipment to provide and compact
the materials to the specified voids content and confirm that the other
specified requirements of he completed asphalt pavement layer can be
achieved.



Each trials area shall be at least 100 metres long to the full construction
width and depth for the material. It may form part of the Works provided it
complies with this Specification. Any areas which do not comply with this
Specification shall be removed.

The Contractor shall allow in his programme for conducting site trials and
for carrying out the appropriate tests on them. The trial on any pavement
layer shall be undertaken at least 21 days ahead of the Contractor proposing
to commence the full scale work on that layer.

The Contractor shall compact each section of trial over therange of
compactive effort the Contractor is proposing. The following data shall be
recorded for each level of compactive effort at each site trial.

(1) The composition and grading of the material including the bitumen
content and type and grade of bitumen used.

(i)  The moisture content of aggregate in the asphalt plant hot bins.

(ili)  The temperature of bitumen and aggregate immediately prior to
entering the mixer, the temperatures of the mix on discharge from the
mixer and the temperature of the mix on commencement of laying, on
commencement of compaction and on completion of compaction. The
temperatures of the mixture is to measured in accordance with BS 598,
Part 109.

(iv)  The type, size, mass, width of roll, number of wheels, wheel load,
tyre pressures, frequency of vibration and the number of passes of the
compaction equipment, as appropriate for the type of roller.

(v) The target voids and other target properties of the mix together with
the results of the laboratory tests on the mix.

(vi)  The density and voids achieved.
(vii)  The compacted thickness of the layer.
(viii)  Any other relevant information as directed by the Engineer.

At least eight sets of tests shall be made by the Contractor on each 100
metres of trial for each level of compactive effort and provided all eight sets
of results over the range of compactive effort proposed by the Contractor
meet the specified requirements for the material then the site trial shall be
deemed successful. The above data recorded in the trial shall become the
agreed basis on which the particular material shall be provided and
processed to achieve the specified requirements.

During the execution of the works, if the Construction control/process
control tests indicate that the requirements for a material are not consistently
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achieved then work on that layer shall be stopped until the cause is
investigated by the Contractor. Such investigation may include further
laboratory and/or site trials on the material to determine a revised set of data
as described above which when agreed, shall be the basis on which all
subsequent material shall be provided and processed to achieve the specified
requirements.

Agreement of the Engineer to a set of data recorded in a site trial shall not
relieve the Contractor of any responsibility to comply with the requirements
of this Specification.

Mixing of Aggregate and Bitumen

The bitumen shall be heated so that it can be distributed uniformly. Care
shall be taken not to overheat it. The temperature shall never exceed 170° C
for 80/100 or 60/70 bitumen.

The aggregate shall be dried and heated so that they are mixed at the
following temperatures unless otherwise specified in Clause 1308 to 1311.

125°-165°C  when 80/100 bitumen is used,
130°-170°C  when 60/70 bitumen is used.

The dried aggregates shall be combined in the mixer in the amount of each
fraction of the agreed mix and the bitumen shall then be introduced into the
mixer in the amount specified. The materials shall then be mixed until a
complete and uniform coating of the aggregate is obtained.

The mixing time shall be the shortest required to obtain a uniform mix and
thorough coating. The wet mixing time shall be determined by the
Contractor and agreed by the Engineer for each plant and for each type of
aggregate used. It shall normally not exceed 60 seconds.

Transportation of the Mixture

The bituminous mix shall be kept free of contamination and segregation
during transportation. Each load shall be covered with canvas or similar
covering to protect it from dust and adverse effect of the weather.

Laying of the Mixture

Immediately after the surface has been prepared and approved, the mixture
shall be spread to line and level by the laying plant without segregation and
dragging.

The mixture shall be place in widths of one traffic lane at a time, unless
otherwise agreed by the Engineer. The compacted thickness of nay layer
shall be at least 2.5 times the maximum size of the aggregate for wearing
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course and at least 2 times the maximum size of the aggregate for binder
course.

Only on area where irregularities or unavoidable obstacles make the use of
mechanical laying impracticable, the mixture may be spread and compacted
by hand.

Compaction

Immediately after the bituminous mixture has been spread, it shall be
thoroughly and uniformly compacted by rolling.

The layer shall be rolled when the mixture is in such a condition that rolling
does not cause undue displacement or shoving.

The number, weight and type of rollers furnished shall be sufficient to
obtain required compaction while the mixture is in a workable condition.
The sequence of rolling operations shall be as agreed with the Engineer.

Initial rolling with a steel tandem of three-wheeled roller shall follow the
laying plant as closely as possible. The rollers shall be operated with the
drive roll nearest the laying plant, at a slow and uniform speed (not
exceeding 5 km/h).

Rolling shall normally commence from the outer edge and proceed
longitudinally parallel to the centerline, each trip overlapping one half of the
roller width. On superelevated curves, rolling shall begin at the low side
and progress to the high side. Where laying is carried out in lanes care must
be taken to prevent water entrapment.

Intermediate rolling with a pneumatic tyred or vibratory roller shall follow
immediately. Final rolling with a steel wheeled roller shall be used to
eliminate marks from previous rolling.

To prevent adhesion of the mixture to the rollers, the wheels shall be kept
lightly moistened with water.

In areas too small for the roller, a vibrating rate plate compactor or a hand
tamper shall be used to achieve the specified compaction.

Finishing, Joint and Edges

Any mixture that becomes loose and broken, mixed with dirt or foreign
matter or is in any way defective, shall be replaced with fresh hot mixture,
which shall be compacted to conform with the surrounding area.

Spreading of the mixture shall be as continuous as possible. Transverse
joints shall be formed by cutting neatly in a straight line across the previous
run to expose the full depth of the course. The vertical face so formed shall



11)

(12)

be painted lightly with hot 80/100 penetration grade bitumen just before the
additional mixture is placed against it.

Longitudinal joints shall be rolled directly behind the paving operation. The
first lane shall be placed true to line and level an approximately vertical face.
The mixture placed in the abutting lane shall than be tightly crowded against
the face of the previously placed lane. The paver shall be positioned to
spread material overlapping the joint face by 20 — 30 mm. Before rolling,
the excess mixture shall be raked off and discarded.

When the abutting lane is not placed in the same day, or the joint is
destroyed by traffic, the edge of the lane shall be cut back as necessary,
trimmed to line and painted lightly with hot 80/100 penetration grade
bitumen just before the abutting lane is placed.

Any fresh mixture spread accidentally on the existing work at a joint shall
be carefully removed by brooming it back on to uncompacted work, so as to
avoid formation of irregularities at the joint. The finish at joints shall
comply with the surface requirements and shall present the same uniformity
of finish, texture and density as other sections of the work.

The edges of the course shall be rolled concurrently with or immediately
after the longitudinal joint. In rolling the edges, roller wheels shall extend
50 to 100 mm beyond the edge.

Sampling of Bituminous Mixtures

The sampling of bituminous mixture shall be carried out in accordance with
ASTM Designation D979.

Quality of Testing

During mixing and laying of bituminous mixtures, control tests on the
constituents and on the mixed material shall be carried out in accordance
with Section 600 and relevant Clauses of Section 1300.

If the results of any tests show that any of the constituent materials fail to
comply with this Specification, the Contractor shall carry out whatever
changes may be necessary to the materials and/or to the source of supply to
ensure compliance.

If the results of more than one test in ten on the mixed material show that
the material fails to comply with this Specification, laying shall forthwith
cease until the reason for the failure has been found and corrected. The
Contractor shall replace any faulty material laid with material complying
with this Specification all at his expense.
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Tolerance

Surfacing and base shall be constructed within the geometric tolerance
specified in Section 1100.

The Contractor shall maintain the composition of the mixture as determined
from the laboratory and site trials with the following tolerances, per single
test:-

(@) Bitumen . 0.3% of (total weight of bitumen in total mix)

(b) Aggregates

(i) Passing through 10 mm sieve and

larger sieves :- 6% of
(if) Passing through 10 mm sieve and (Total weight of
retained on 1mm sieve :-4% of | dry aggregate
(iii) Passing through 1 mm sieve and including
retained on0.075 mm sieve :- 3% of | mineral filler)
(iv) Passing through 0.075 mm sieve - 2% of/

The average amount of bitumen in any length of any layer, calculated as the
product of the bitumen contents obtained from single tests and the weight of
the mixture represented by each tests, shall not vary beyond the limit of
tolerance of the amount specified.

The average amount of bitumen for each day’s production calculated form
the check weights of mix shall not vary beyond the limits of tolerance of the
amount specified.

The final average overall width of the upper surface of a bituminous mix
layer measured at six equidistant points over a length of 100 m shall be at
least equal to the width specified. At no point shall the distance between the
centerline of the road and the edge of the upper surface of a bituminous mix
layer be narrower than that specified by more than 13 mm.

Measurement and Payment

No separate measurement and payment shall be made for complying with
the requirements of the Clause 1307. The Contractor shall allow
compensation for compliance of the Clause 1307 in the rates of items
covered by Clauses form 1308 to 1311.



1308. ASPHALT CONCRETE
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)

©)

Scope

This Clause covers the materials, method of construction and requirements
for the construction of Asphalt Concrete.

Definition

Asphalt Concrete means a thoroughly controlled, hot-mixed, hot-laid, plant
mixture of well graded dried aggregate and penetration grade bitumen,
which compacted, forms a dense material.

Materials

(@) Penetration Grade Bitumen
Bitumen shall be 80/100 or 60/70 penetration grade as specified in
Section 600.

(b) Aggregate

Coarse aggregate (retained on a 4.75 mm sieve) shall consist of
crushed stone free form clay, silt, organic matter and other deleterious
substances. The coarse aggregate shall comply with the requirements
given in the Table 13.17

Table 13.17: Requirement of Coarse Aggregate

Coarse Aggregate (retained on 4.75 mm Sieve)

Aggregate Class A B
LAA Max. 25 30
ACV Max. 20 20
SSS Max. 12 12

FI Max. 20 25

The coarse aggregate shall be entirely crushed. The aggregates shall
be clean, free from weathered or decomposed stone, organic matter,
shale, clay and other substances which, in the opinion of the Engineer
may be deleterious to the mixture.

Fine aggregate (passing a 4.75 mm sieve) shall be free from clay, silt
organic and other deleterious matter and shall be non-plastic. It shall
consist of entirely crushed rock produced from stone having a Los
Angeles Abrasion of not more than 30. The Sand Equivalent of the
fine aggregate shall be not less than 60, and the SSS not more than 12.
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(¢) Mineral Filler

Mineral filler shall consist of finely ground particles of limestone,
hydrated lime, ordinary Portland cement or other non-plastic mineral
mater. It shall be thoroughly dry and free from lumps. At least 75%
(by weight) shall pass a 0.075 mm sieve and 100% shall pass a 0.425

mm sieve.

measured in accordance with BS 812-2.

Grading Requirements

It shall have a bulk density between 0.5 and 0.9 g/ml

The grading of the mixture of coarse and fine aggregate shall be within and
approximately parallel to one of the grading envelopes given in Table 13.18
or as specified in the Special Specification or in the Bill of Quantities.

Table 13.18: Grading Requirements of the Mixture of Coarse and
Fine Aggregate

Percentage passing by weight

Sli\rﬁn?)lze Wearing course Binder course
Type | ((0/16) Type 11 (0/10) 0/20
20.000 - - 100
16.000 100 - 96-100
10.000 76-82 100 75-100
4,750 54-59 64-70 48-90
2.360 33-37 39-47 24-62
0.600 16-21 21-28 12-24
0.075 6-9 6-9 3-8

Requirement for Asphalt Concrete

Asphalt concrete i.e. the mixture of binder, coarse and fine aggregate and
mineral filler, if any, shall comply with the requirements given in the Table

13.19

Table 13.19: Requirements of Asphalt Concrete

Asphalt Concrete

Wearing course

Binder course

Marshall Stability 50 blows (N) Min 8 000 Min 6 000
Flow Value (mm) 2-3 2-3
Voids in Total Mix (%) 2-4 3-7
Compression/Immersion Ratio >0.75 >0.75
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The proportion, by weight of total mixture, of bitumen shall be stated in the
Special Specification or in the Bill of Quantities. This shall be termed the
nominal binder content. The binder content of the working mix shall be
instructed by the Engineer following laboratory and site trials.

Mixing and Laying of Asphalt Concrete

The Temperature of the bitumen when mixed with the aggregate shall be
between 120° C and 140° C.

The minimum temperature of the mixture at the commencement of
compaction shall be 125° C. The minimum temperature at completion of
compaction shall be 80° C.

The minimum thickness of the compacted layer in wearing course shall be
25 mm or 40 mm when 0/10 or 0/16 aggregate is used respectively and that
binder course shall be 40 mm when 0/20 aggregate is used.

Compaction

Rolling shall be continued until the voids measured in the completed layer
are within the appropriate ranges tabulated in the Table 13.19. Rolling shall
be carried out by a sequence of roller in such a manner that it shall ensure
the full specified compaction and at the same time it will provide a finished
surface within the tolerance laid down in this Specification.

The average density after compaction shall not be less than 98% of the
average density obtained from Marshall specimens (50 blows) made during
laboratory trials on the mixture used for site trials. No individual density
shall be below 95% of the average of the laboratory specimens.

Testing
(a) Sampling

Prior to use the Contractor shall supply the Engineer with samples of
all materials proposed to be used. The Contractor shall carry out all
the specified tests as the Engineer may require to satisfy himself that
the material and proportions satisfy this Specification. No material
shall be used, nor job mix adopted until they are approved in writing
by the Engineer.

Sampling of mixes shall normally be carried out at the mixing plant or
from lorries conveying the material from the mixing plant to the paver,
but the Engineer may direct for sampling to be carried out form the
paver, if there is any danger of segregation of the mix during
transporting and spreading process.



(b) Process Control

The minimum testing frequency required for the process control shall
be as provided in the Table 13.20.

Table 13.20: Minimum Testing Frequency

Test Minimum number of tests
AGGREGATE:
Grading One test every 100 m® or part of it and in every change of source
Los Angeles One test every 500 m® or part of it and in every change of source

Aggregate Impact Value
Flakiness Index

SSS

Sand Equivalent
Quality of Filler

BITUMEN:
Quality of Binder

Penetration Test

MIXTURE:

Grading and bitumen content
Marshall stability, flow and
voids

Control of Temperature

CONSTRUCTION

3
3
One test every 500 m® or part of it and in every change of source
One test every 100 m® or part of it and in every change of source
One test every 500 m? or part of it and in every change of source
One test every 500 m? or part of it and in every change of source
“ *“ 50 tonnes “ “ “

The Contractor shall produce certificates from the concemed
all suppliers to the effect that all material supplied by them
comply with the relevant Specifications.

In addition, one set of tests for each 50,000 litres or part of it of
supply of binder

Daily

One test for each 100 toones of mix or part of it.

One test for each 100 toones of mix or part of it.
As required

TOLERANCES:

Compaction One test per 500 m? or part of it

Surface levels Every 10 m or at close intervals

Smoothness Every 50 m? or at close intervals.
(90 Measurement

Asphalt concrete shall be measured cubic metre calculated as the product of
the length and the compacted cross-sectional area of the asphalt concrete
laid as per Drawing or as instructed by the Engineer.

(10) Payment

The asphalt concrete shall be paid as per contract unit rate which shall be the
full and the final compensation for the cost of compliance of all
requirements specified in Clause 1307 and 1308 in addition to those

specified in Clause 112.




(11) Adjustment in Contract Unit Rate

Should there be any variation between the specified (nominal) rates of
application of binder, coarse aggregate fine aggregate and/or mineral filler
and their respective rate of application actually used in the work as per the
direction of the Engineer, the contract unit rate for asphalt concrete shall be
adjusted as per contract unit rate of the respective material quoted by the
Contractor for the purpose of this variation.

The varied asphalt concrete shall be paid as per adjusted rate.

1309. SAND ASPHALT

1)

(2)

©)

Scope

This Clause covers the materials, method of construction and requirements
for the construction of Sand Asphalt.

Definition

Sand Asphalt means a controlled, hot-mixed, hot-laid, plant mixture of sand
and penetration grade bitumen.

Materials
(@) Sand

Sand shall consist of clean, tough, screened or crushed rough surfaced
grains. As delivered to the mixer it shall be free from lumps or loosely
bonded aggregations and the individual particles shall be free form
adhering dust. It shall be non-plastic and Sand Equivalent shall be not
less than 40. The grading shall be within the limits set out in the Table

13.21.
Table 13.21: Grading Requirement of Sand
Sieve Size (mm) Percentage passing by weight
4.750 100
2.360 76-100
0.600 27-90
0.075 6-14

Sand which fails to meet this requirement may be used provided it is
first mixed with other mineral products to produce a mixture which
falls within the grading limits of Table 13.21 and has the specified
Marshall test stability.
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(b) Mineral Filler
The mineral filler shall comply with Sub-Clause 1308 (3) (c).
(c) Binder

The binder shall be straight-run bitumen of 80/100 penetration
complying with the requirements specified in Section 600.

Requirements for Sand Asphalt
The mixture shall comply with the following requirement:
= Marshall Stability 50 blows (N): Min. 3,500

The proportion, by weight of total mixture, of bitumen shall be stated in the
Special Specification or in the Bill of Quantities. This shall be termed the
nominal binder content. The binder content of the working/job mix shall be
instructed by the Engineer following laboratory and site trials. The
Contractor shall carry out such tests as the Engineer may require to
determine the optimum mix composition of the job mix.

Mixing and Laying Sand Asphalt

The mixture shall be transported, laid and compacted in accordance with
Clause 1307. The minimum temperature of the mixture at the time of
completion of rolling shall be not less than 80° C.

Compaction

Rolling shall be sequence of roller in such a manner that it will ensure the
full specified compaction and at the same time will provide a finished
surface within the tolerance laid down in this Specification.

The minimum in-situ density shall be 87% of the density of the Marshall
specimens compacted form the Approved Job Mix.

Testing
(@) Sampling

Prior to use the Contractor shall supply the Engineer with samples of
all materials proposed to be used. He shall carry out all the specified
tests as the Engineer may require to satisfy himself that the material
and proportions satisfy this Specification. No material shall be used,
nor job mix adopted until they are approved in writing by the Engineer.

Sampling of mixes shall normally be carried out at the mixing plant or
from lorries conveying the material from the mixing plant to the paver,



but the Engineer may direct for sampling to be carried out form the
paver, if there is any danger of segregation of the mix during
transporting and spreading process.

(b) Process Control
The minimum frequency of testing for process control shall be as
given in the Table 13.22
Table 13.22: Minimum Testing Frequency
Test Minimum number of tests
AGGREGATE:
Grading One test every 100 m?® or part of it and in every change of source

Sand Equivalent
Quality of Filler

BITUMEN:
Quality of Binder

Penetration Test

MIXTURE:

Grading and bitumen content
Marshall stability, flow and
voids

Control of Temperature

CONSTRUCTION

One test every 500 m® or part of it and in every change of source
“ “50 tonnes “

The Contractor shall produce certificates from the concemed
all suppliers to the effect that all material supplied by them
comply with the relevant Specifications.

In addition, one set of tests for each 50,000 litres or part of it of
supply of binder

At close intervals as directed by the Engineer.

One test for each 100 toones of mix or part of it.

One test for each 100 toones of mix or part of it.
As required

TOLERANCES:

Compaction One test per 500 m? or part of it

Surface levels Every 10 m or at close intervals

Smoothness Every 50 m? or at close intervals.
(c) Process Control

Routine inspection and testing shall be carried out by the Engineer to
test the completed work for compliance with the dimensional
tolerances, quality of material, density of compaction and any other
requirements stated in this Specification.

Any material and workmanship that do not comply with the
requirements specified, shall be replaced by material and workmanship
complying with their respective Specification.
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Measurement

Sand Asphalt concrete shall be measured cubic metre as the product of the
length and the compacted cross-sectional area of the sand asphalt laid as per
drawing or as instructed by the Engineer.

Payment

The sand asphalt shall be paid as per contract unit rate which shall be the
full and the final compensation for the cost of compliance of all
requirements specified in Clause 1307 and 1309 in addition to those
specified in Clause 112.

Adjustment in Contract Unit Rate

Should there be any variation between the specified (nominal) rates of
application of binder, sand and/or mineral filler and their respective rate of
application actually used in the work as per the direction of the Engineer,
the contract unit rate for asphalt concrete shall be adjusted as per contract
unit rate of the respective material quoted by the Contractor for the purpose
of this variation.

The varied sand asphalt shall be paid as per adjusted rate.

1310. EMULSION AGGREGATE MIX

1)

()

Scope

This Clause covers the materials, method of construction and requirements
for the construction of Emulsion Aggregate Mix.

Definition

Emulsion aggregate mix means a clod-mixed, cold-laid, plant mixture of
graded aggregate and emulsion. This material shall be designed, produced,
laid and tested generally in accordance with the documents listed below,
except where otherwise added to or amended in this Specification:

(a) A Basic Asphalt Emulsion Manual, Asphalt Institute, Manual Series
19, Second Edition.

(b) Bitumen Emulsion, general information applications, Syndicate Des
Fabricants d” Emulsion Routieres, March 1991.
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Materials

(@)

(b)

(©)

Emulsion

Emulsion for the work shall be slow-setting K3-60 or A3-60 and
produced from penetration grade 80/100 or 180/200 bitumen. It shall
comply with the requirements specified in Section 600.

If emulsion is ordered ready-made, the manufacturer must provide a
certificate with each batch confirming compliance with these tests.
For site production all tests shall be carried out at least before mix
trials to confirm compliance.

It shall be preferable that the emulsion is used as soon as possible after
its production. If it is to be delivered to site and/or stored after
delivery or after production on site, this storage time shall not exceed
the maximum indicated by the storage ability results above, and
appropriate facilities shall be provided to re-homogenise the emulsion
before use if it is found to have settled out during storage.

Water for Manufacture of Emulsion and Mix Production

This shall comply with all requirements for water of potable quality
and be free of all substances likely to adversely affect either process.

Mineral Aggregate

Before approval is granted for the use of aggregate and fillers in
laboratory mix design of emulsion, aggregate mix samples shall be
taken and submitted for the tests prescribed in this clause to ensure that
the aggregates and filler comply with the specified requirements.
Mineral aggregate for emulsion aggregate mix shall consist of (i)
coarse aggregate (ii) fine aggregate and (iii) added filler as required.

(i) Coarse Aggregate

Coarse aggregate shall be the material passing 20 mm and
retained on 4.75 mm sieves and shall consist of clean,
mechanically crushed rock or gravel with a Crushing Index of
100% (i.e. the raw feed to the crusher must be material retained
on a 20 mm sieve).

The coarse aggregate shall have the following properties:

= Los Angeles Abrasion Value: maximum 35%

= Sodium Sulphate Soundness: <12%

= Particles with 2 or more fractured faces: at least 75% by
Weight
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(i) Fine Aggregate

This shall be the material passing a 4.75 mm sieve and shall
consist of crushed sand, or a combination of curshed and
natural sand. It shall comply with the following requirement:

= Sodium Sulphate Soundness: <12%
= Sand Equivalent: >40

(iii) Filler
Filler, if required, shall comply with Sub-clause 1308 (3) (c).
(iv) Combined Aggregate

Where coarse and fine aggregates are produced from the same
screening or crushing operation and laboratory test indicate that
their combined grading is inconsistent or unlikely to meet
specified mix requirements, they shall be stockpiled separately
and re-blended later as appropriate. The combined aggregate
of the proposed mix, including added natural sand or filler shall
be clean, free from weathered or decomposed stone, organic
matter shale, clay and other substances which in the opinion of
the Engineer may be deleterious to the mixture. The fraction
passing the 0.425 mm sieve shall be non-plastic.

The combined aggregate grading shall fall within the limits
given in the Table 13.23.

Table 13.23: Grading Requirement of Combined Aggregate

Sieve Size (mm) Percentage passing by weight
20 100
10 76-92
2.36 42-50
0.6 26-35
0.075 5-10

Requirements for Sand Asphalt

The proportion, by weight of total mixture, of bitumen shall be stated in the
Special Specification or in the Bill of Quantities. This shall be termed the
nominal binder content. The binder content of the working/job mix shall be
instructed by the Engineer following laboratory and site trials. The
Contractor shall carry out such tests as the Engineer may require to
determine the optimum mix composition of the job mix.



Mix design shall be carried out at least 30 days before production is
intended to begin, and shall be generally in accordance with the Duriez test
procedure, with the exception that optimum added water content is to be
first determined in accordance with Chapter XIV of Asphalt Institute
Manual Series No. 19. Sufficient sets of Duriez samples shall be prepared at
each emulsion content (by weight of dry aggregates) to investigate effect on
mix properties of anticipated variation in the proportion passing through
0.075 mm sieve with a minimum of one set at each extreme of the range (e.g.
5% and 10% fines). The required mix properties at 18° C are:

= Duriz Compactness : 88-95%
= Compression : >3Mpa
= Immersed/dry strength ratio  :>0.55

As an alternative, the Contractor may follow Marshall Mix Design
Procedure. The required Properties are:

= Stability 50 blows (N) : Min. 5,000
=  Flow (mm) <4

These properties must be maintained within the anticipated range of fines
content that shall occur during production.

(5) Production and Laying Trials

When a satisfactory laboratory trial mix has been obtained, trials of this mix
and the production and laying processes shall be carried out.

Production plant shall be capable of:

e Dblending separate classes of aggregates, where necessary, accurately to the
required grading and providing a consistent flow of combined aggregate to
the mixing chamber.

e providing an accurately-controlled (+/-10% of optimum water content)
and metered supply of extra free water as required, and allowing sufficient
time for thorough mixing to occur before the addition of emulsion.

e providing an accurately-controlled (+/-10% of optimum water content)
and metered supply of emulsion to the mixing chamber and sufficient time
for thorough mixing and aggregate coating to occur before discharge. The
emulsion pump must be of centrifugal or other type not prone to jamming
and/or clogging.

All pipework must be regularly cleaned and maintained to ensure that
fencing and/or clogging do not occur.

The mix shall not be prone to segregation. Handling and placement
methods shall be such as to avoid segegration.
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When the Contractor is satisfied that the plant is producing a consistent mix,
he shall propose the laying of a trial area for the Engineer’s approval to
demonstrate that the properties of the mix produced in the plant are within
the specified limits, that the handling and laying processes are capable of
laying the mix without segregation or other imperfections to the required
thickness, levels and tolerances and that the compaction plant is capable of
compacting the mix uniformly to the required density.

The required compaction is 88-95% of the Duriez density of 90-95% of
Marshall specimens compacted from Approved Job Mix.

If the optimum moisture content for field compaction is found to be
different from that required for coating, the Contractor shall make adequate
arrangements to achieve this e.g. by aeration drying or addition of extra
water as required.

If the Engineer is satisfied that the mixture meets the Specified requirements
and that the Contractor’s mixing laying and compaction plant is suitable for
and can produce emulsion aggregate mix to the required standard as
specified, he shall approve the mix.

Laying and Compaction

Emulsion aggregate mix shall be protected form the weather and
contamination by dust etc. during transport, and shall not be laid on surfaces
covered by standing water or during rain. The moisture content of the mix
shall be adjusted as necessary to ensure that the moisture content at time to
compaction is close to the optimum value (90 to 105% of optimum moisture
content).

Emulsion aggregate mix may be laid by grader, provided the Contractor can
demonstrate in the site trials that he can achieve the geometric tolerances for
the base with this method. The minimum thickness of a single layer shall
not be less than 80 mm nor more than 120 mm.

Rolling shall be carried out by a sequence in such a manner of roller that it
shall be ensure the full specified compaction. Rolling shall be carried out by
vibratory or pneumatic rollers in a sequence predetermined and approved
during laying of trial Sections and such rolling shall be continued only for so
long as it is effective and does not have detrimental effect.

If result form any part of the production, laying and compaction operation
fail to meet the specified requirements, an immediate re-test shall be carried
out. If the variations continue for more than one day, all mixing shall cease
and all plant, materials and processes shall be checked. The Contractor shall
make such adjustments or modifications as are necessary to ensure that
when mixing restarts the material produced shall comply with these
requirements. The cost re-testing and any necessary stoppages, adjustments
and replacement of defective material shall be borne by the Contractor.
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Any segregated material formed on the edges and interior of the laid area
during grading of loose mix to level shall be dug out by hand and either
scattered evenly back into the mix or discarded before compaction begings.

Testing

(@)

Sampling

Prior to use the Contractor shall supply the Engineer with samples of
all materials proposed to be used. The Contractor shall carry out all
the specified tests as the Engineer may require to satisfy himself that

the material and proportions satisfy this Specification.

No material

shall be used, nor job mix adopted until they are approved in writing
by the Engineer.

(b)

Process Control

The minimum frequency of testing for process control shall be as
given in the Table 13.24

Table 13.24: Minimum Testing Frequency

Test

Minimum number of tests

AGGREGATE:
Grading

Los Angeles Abrasion
SSS

Sand Equivalent
Quality of Filler

BITUMEN:
Quality of Binder

Water Content
Sieve Test

MIXTURE:
Grading and
content
Marshall stability, flow or
Duriez Test

bitumen

CONSTRUCTION
TOLERANCES:
Compaction
Surface levels
Smoothness

One test for every 100 m® or part of it and in every change of source
One test for every 500 m? or part of it and in every change of source
One test for every 500 m? or part of it and in every change of source
One test for every 500 m® or part of it and in every change of source
“ “ 50 tonnes “ “ “

The Contractor shall produce certificates from the concemed all
suppliers to the effect that all material supplied by them comply with
the relevant Specifications.

In addition, one set of tests for each 20,000 litres or part of it of supply
required.

One test for each 100 toones of mix or part of it.
One test for each 100 toones of mix or part of it.

One test for each 100 toones of mix or part of it.

One test for each 100 toones of mix or part of it.

One test per 500 m? or part of it
Every 10 m or at close intervals
Every 50 m? or at close intervals.
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(c¢) Routine Inspection and Testing

Routine inspection and testing shall be carried out by the Engineer to
test the completed work for compliance with the dimensional
tolerances, quality of material, density of compaction and any other
requirements stated in this Specification.

Any material and workmanship that do not comply with the
requirements specified, shall be replaced by material and workmanship
complying with their respective Specification.

Measurement

Emulsion aggregate mix shall be measured in cubic metre calculated as the
product of the length and the compacted cross-sectional area of the sand
asphalt laid as per Drawing or as instructed by the Engineer.

Payment

The emulsion shall be paid as per contract unit rate which shall be the full
and the final compensation for the cost of compliance of all requirements
specified in Clause 1307 and 1310 in addition to those specified in Clause
112.

Adjustment in Contract Unit Rate

Should there be any variation between the specified (nominal) rates of
application of binder, sand and/or mineral filler and their respective rate of
application actually used in the work as per the direction of the Engineer,
the contract unit rate for asphalt concrete shall be adjusted as per contract
unit rate of the respective material quoted by the Contractor for the purpose
of this adjustment.

The varied emulsion aggregate mix shall be paid as per adjusted rate.

1311. COLD ASPHALT

1)

Scope

This Clause covers the materials, method of construction and requirements
for construction of Cold Asphalt for Surfacing Base, Leveling and Patching.



)

(3)

Definition

Cold Asphalt means a cold-mixed, cold-laid, plant mixture of graded
aggregate and bituminous binder

Materials

(a) Bituminous Binder
For cold-asphalt to be used immediately, the bituminous binder shall
be an anionic emulsion A2 or A3 or a Cationic emulsion K2 or K3, as
specified in the Special Specification or in the Bill of Quantities.
For clod-asphalt to be stockpiled, the bituminous binder shall be a
slow-setting emulsion A3 or K3, as specified in the Special
Specification or in the Bill of Quantities.

(b) Aggregate

Coarse aggregate (retained on a 4.75 mm sieve) shall consist of
crushed stone produced from rock or boulders. The minimum size of
rocks or boulders to be crushed shall be at least 4 times the maximum
size of the crushed aggregate. The coarse aggregate shall be free form
clay, silt, organic matter and other deleterious substances. The
aggregate shall comply with the requirements given in the Table 13.25.

Table 13.25: Requirement of Aggregate

Aggregate Class A B
LAA Max. 25 30
ACV. Max 20 20
SSS Max. 12 12

FI Max 20 25

The fine aggregate (passing 4.75 mm sieve) shall be free from clay, silt,
organic and other deleterious matter. Unless otherwise specified, it
shall consist of at least 90 percent entirely crushed sand produced form
stone having a Los Angles Abrasion of not more than 30. The Sand
Equivalent of the fine aggregate shall be not less than 60 and the SSS
not more than 112

The mixture of aggregate shall be within and approximately parallel to
the grading envelope specified in the Table 13.26.
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Table 13.26: Grading Envelop of Aggregate

Sieve Size (mm)

Percentage passing by weight

14.000
10.000
4.750
2.360
1.180
0.425
0.075

100
90-100
54-70
35-49
25-38
16-25
6-9

(¢) Mineral Filler

The mineral filler shall consist of finely ground particles of limestone,
hydrated lime, Ordinary Portland cement or other non-plastic mineral
matter as specified in the Special Specification or in the Bill of
Quantities. It shall be thoroughly dry and free form lumps. At least
75% (by weight) shall pass a 0.075 mm sieve and 100% shall pass a
0.425 mm sieve. It shall have a bulk density between 0.5 and 0.9 g/ml

measured in accordance with BS

Requirements for Cold Asphalt

812-2.

The mixture shall comply with requirements given in the Table 13.27:

Table 13.27: Requirement for Cold Asphalt

Description

Requirements

Marshall Stability 50 blows (N)
Flow Value (mm)

Voids in total Mix (%)
Compression/Immersion Ratio

7,000
<4
2-4

0.75

The proportion, by weight of total mix, of bitumen shall be stated in the
Quantities. This shall be termed the
nominal binder content. The binder content of the working/job mix shall be

Special Specification or in the Bill of

instructed by the Engineer following laboratory and site trials.

Mixing and Laying Cold Asphalt

Cold asphalt generally shall be laid for surfacing, base, leveling and

patching works.

The moisture content of the mixture shall be adjusted in the mixing plant to
permit optimum compaction. The aggregate shall have a moisture content

in the range 3% - 5% at the time the emulsion is added.
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Cold asphalt shall be placed at ambient temperature and may be laid by
grader, provided the Contractor can demonstrate in the site trials that the he
can achieve the specified geometric tolerances with this method.

Compaction

Rolling shall be carried out by a sequence of roller in such a manner that it
will ensure the full specified compaction and at the same time it will provide
a finished surface within the tolerance laid down in this Specification.

The average density of the cold asphalt after compaction shall not be less
than 98% of the average density obtained from Marshall specimens (50
blows) made during laboratory trials on the mixture used for site trials. No
individual density shall be below 95% of the average of the laboratory
specimens.

Testing

(@) Sampling
Prior to use the Contractor shall supply the Engineer with samples of
all materials proposed to be used. The Contractor shall carry out all
the specified tests as the Engineer may require to satisfy himself that
the material and proportions satisfy this Specification. No material
shall be used, nor job mix adopted until they are approved in writing
by the Engineer.

(b) Process Control

The minimum frequency of testing for process control shall be as
given in the Table 13.28

Table 13.28: Minimum Testing Frequency

Test Minimum number of tests

AGGREGATE:

Grading

Los Angeles Abrasion
Aggregate Crushing
Value

Flakiness Index

SSS

Sand Equivalent

Quality of Filler

EMULSION:
Quality of Binder

One test for every 100 m® or part of it and in every change of source
One test for every 500 m® or part of it and in every change of source

One test for every 500 m* or part of it and in every change of source
One test for every 100 m® or part of it and in every change of source
One test for every 500 m® or part of it and in every change of source
One test for every 500 m? or part of it and in every change of source
“ * 50 tonnes “ “ “

The Contractor shall produce certificates from the concemed all
suppliers to the effect that all material supplied by them comply with
the relevant Specifications.

In addition, one set of tests for each 20,000 litres or part of it of supply
required.




Water Content One test for each 100 of mix or part of it.
Sieve Test One test for each 100 of mix or part of it.

MIXTURE:
Grading and  bitumen

content One test for each 100 toones of mix or part of it.

Marshall stability, flow

and voids One test for each 100 toones of mix or part of it.

CONSTRUCTION

TOLERANCES:

Compaction One test per 500 m? or part of it
Surface levels Every 10 m or at close intervals
Smoothness Every 50 m? or at close intervals.

(8)

(9)

(10)

(c) Routine Inspection and Testing

Routine inspection and testing shall be carried out by the Engineer to
test the completed work for compliance with the dimensional
tolerances, quality of material, density of compaction and any other
requirements stated in this Specification.

Any material and workmanship that do not comply with the
requirements specified, shall be replaced by material and workmanship
complying with their respective Specification.

Measurement

Cold asphalt shall be measured cubic metre calculated as the product of the
length and the compacted cross-sectional area of the cold asphalt laid as per
drawing or as instructed by the Engineer.

Payment

The cold asphalt shall be paid as per contract unit rate which shall be the full
and the final compensation for the cost of compliance of all requirements
specified in Clause 1307 and 13011 in addition to those specified in Clause
112.

Adjustment in Contract Unit Rate

Should there be any variation between the specified (nominal) rates of
application of binder, sand and/or mineral filler and their respective rate of
application actually used in the work as per the direction of the Engineer,
the contract unit rate for asphalt concrete shall be adjusted as per contract
unit rate of the respective material quoted by the Contractor for the purpose
of this variation.

The varied cold asphalt shall be paid as per adjusted rate.
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SECTION 1400-KERBS AND FOOTPATHS

1401. CONCRETE KERBS

1)

)

(3)

(4)

()

Scope

This Clause covers the works for construction of kerbs in the central median
and/or along the footpaths or separators.

Materials

The kerbs shall be provided in cement concrete of grade M 20/20 in
accordance with Section 2000. These shall be either precast concrete blocks
or cast-in-situ concrete.

Cement sand mortar used for bedding and joint shall be in 1:3 ratio and shall
comply with the Sub-clause 2502 (2).

Laying

The kerbs shall be laid on either concrete or compacted sand-gravel as
indicated in the Drawing. In the case of concrete, it shall consist of grade M
10/20 or m 10/40 (as defined in Section 2000) laid to the dimensions, lines
and levels shown in the Drawing and well compacted by ramming o rother
means. The foundation shall have a projection of 50 mm beyond the kerb in
plan. Before laying the foundation of lean concrete, the base shall be
leveled and slightly watered to make it damp.

In the case of a sand gravel it shall consist of a material approved by the
Engineer having a property complying with Clause 1201. The kerb shall
then be laid out and bedded on 12 mm thick cement sand mortar of 1:3 ratio.

Tests and Standard of Acceptance

Concrete shall be tested in accordance with Section 2000 and shall meet the
specified criteria.

All kerbs shall be laid true to the lines and levels shown on the Drawing or
as instructed by the Engineer.

Measurement

Concrete kerbs shall be measured in linear meter. Concrete and/or sand-
gravel foundation shall be measured in cubic meters. Excavation for
foundation shall not be measured. It is deemed included in the measurement
of kerbs.
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Payment

The concrete kerbs measured as above shall be paid at the contract unit rate
which shall be the full and the final compensation to the Contractor as per
Clause 112 including cost for excavation and backfilling , if any, and all
other incidental costs so as to complete the work as specified.

Concrete and/or sand-gravel foundation shall be paid for separately, as
provided under respective Sections of these Specifications.

1402. CONCRETE/STONE FOOTHPATHS

1)

(2)

(3)

Scope

This Clause covers the works for construction of concrete/stone footpaths as
specified on the Drawing.

Materials

The footpaths shall be constructed with any of the following types as
provided in the Bill of Quantities or shown on the Draiwng.

(a) Cast-in-situ cement concrete of grades M20/20 as per Section 2000.

(b) Pre-cast cement concrete blocks of grade M/20/20 as per Section 2000.
Unless otherwise specified or ordered by the Engineer they shall be 50
mm thick of a uniform width of 600 mm and not less than 450 mm nor
more than 900 mm in length.

(c) Natural stone slab cut and dressed from stone of good and sound
quality, uniform in texture and free from defects. The stones, when
immersed in water for 24 hours, shall not absorb water by more than
5% of their dry weight when tested in accordance with 1S:1124. The
specific gravity of the stones shall be at least 2.55. The minimum
thickness of the natural stone slab shall be 25 mm and minimum size
shall be 300 mm x 300 mm.

Concrete and cement sand mortar shall meet the requirements specified in
Section 2000 and Sub-clause 2502 (2) respectively. Granular subbase shall
comply with Clause 1201. Bricks shall comply with the requirements of NS
1/2035. The class of the bricks shall be as specified in the Contract.

Laying

The base shall be prepared and finished to the lines, levels and dimensions
as indicated on the Drawing. Generally material for base shall be:

(@) 150 mm thick compacted granular base as per Clause 1201 or



(b) 30 mm thick concrete base of grade M 15/20 or
(c) flat brick flat soling base.
Precast Cement Concrete Blocks/Natural Stone Slabs

The block/slabs shall be set on a layer of average 12 mm thick 1:3 cement
sand mortar laid on the prepared base in such a way that there is no rocking.
The gaps between the block/slabs shall not be more than 12 mm and shall
be filled with 1:3 cement sand mortar.

Cast-in-situ Cement Cocrete

Unless otherwise specified, the thickness of cement concrete shall be 50 mm.
It shall be cast on the prepared base of specified size in staggered manner.
Construction joints shall be provided as per Section 2000.

(4) Tests and Standard of Acceptance

Concrete shall be tested in accordance with Section 2000 and shall meet the
specified criteria. Granular subbase shall be tested in accordance with
Clause 1201 and shall meet the specified criteria. One set of test for specific
gravity and water absorption (3 tests in a set) shall be carried for each source
of stones and the results shall meet the specified criteria.

All footpaths shall be constructed true to the lines and levels shown on the
Drawing or as instructed by the Engineer.

(5) Measurement
Concrete stone footpaths shall be measured in square meter. The area to be
measured shall be between inside of kerbs. No measurement for excavation
and providing base/subbase shall be made. It shall be deemed included in
the measurement of concrete/stone footpaths.

(6) Payment
The quantities of concrete/stone footpaths measured as provided above shall
be paid at the contract unit rate which shall be the full and the final
compensation to the Contractor as per Clause 112.

1403. BRICK PAVING IN FOOTPATHS
(1) Scope

This Clause covers the works for construction of footpaths with bricks laid
on edge as shown on the Drawing.
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(2)

(3)

(4)

()

(6)

Materials

Burnt clay brick shall comply with the requirements of NS 1/2035. The
Class of the bricks to be used shall be as shown on the Drawing. They shall
be free form cracks and flaws and nodules of free lime. The brick shall have
smooth rectangular faces with sharp corners and emit a clear ringing sound
when stuck.

Laying Bricks on Edge

Bricks shall be laid on a sand bed at least 500 mm thick. In cases where two
or more layers of bricks are used each layer shall be separated by a layer of
sand of 25 mm thickness. Bricks shall be laid on edge in the pattern shown
in the Drawing or specified in the contract. Each brick shall be laid
separately and tamped firmly into place on the sand-bed. The top surface of
the layer shall be smooth and even.

Tests and Standard of Acceptance
Bricks shall be regularly tested for water absorption and compressive
strength. The frequency of tests shall be minimum one test for every 10

cu.m. of bricks or part of it. The test results shall meet the specified criteria.

Brick be laid to the true lines and levels shown on the Drawing or instructed
by the Engineer.

Measurement

Brick shall be measured in square meter for the completed and accepted
work. Excavation and sand bedding shall not be measured. They shall be
deemed included in the measurement of the paving.

Payment

The brick paving as measured above shall be paid at the contract unit rate

which shall be the full and the final compensation to the Contractor as per
Clause 112.

BITUMINOUS FOOTPATHS

(1)

()

Scope

This Clause covers laying hot/cold asphalt premix cover a primed
base/subbase as shown in the Drawing.

Materials

The stipulations contained in Section 1300 shall govern with regard to the
scope 