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Section 1. Letter of Invitation

The United Nations Development Programme (UNDP) hereby invites you to submit a Bid to this Invitation to
Bid (ITB) for the above-referenced subject.

This ITB includes the following documents and the General Terms and Conditions of Contract which is
inserted in the Bid Data Sheet:

Section 1: This Letter of Invitation
Section 2: Instruction to Bidders
Section 3: Bid Data Sheet (BDS)
Section 4: Evaluation Criteria
Section 5: Schedule of Requirements and Technical Specifications
Section 6: Returnable Bidding Forms
o Form A: Bid Submission Form
Form B: Bidder Information Form
Form C: Joint Venture/Consortium/Association Information Form
Form D: Qualification Form
Form E: Format of Technical Bid
Form F: BOQ
Form G: Form of Bid Security

C O C 0 0 O

If you are interested in submitting a Bid in response to this ITB, please prepare your Bid in accordance with the
requirements and procedure as set out in this ITB and submit it by the Deadline for Submission of Bids set out
in Bid Data Sheet.

Please acknowledge receipt of this ITB by sending an email to procurement.gh@undp.org, indicating whether
you intend to submit a Bid or otherwise. This will enable you to receive amendments or updates to the ITB.
Should you require further clarifications, kindly communicate with the contact person/s identified in the
attached Data Sheet as the focal point for queries on this ITB.

UNDP looks forward to receiving your Bid and thank you in advance for your interest in UNDP procurement
opportunities.

Issued by ) Approved by:
:/ff#-g" a 4 [ - 7,
[/ I
Name: Procurement Unit Name: ROKYA YE DIENG
Title: Title: DEPUTY COUNTRY DIRECTOR - OPERATIONS
Date: December 4, 2018 Date: December 4, 2018




Section 2. Instruction to Bidders

L

¥}

Introduction

1.1

£13

14

Fraud-& Corruption,
Gifts and Hogpitality ;

21

22

2.3

24

Bidders shall adhere to all the requirements of this ITB, including any :
‘amendments.made in writing by UNDP. This (TB is conducted in accordarice with
the UNDP Programmeé and Operations Policies and Procedures (POPP) on
Contracts  and Procurement  which can  be  accessed :atj?
https.//popp.undp.org/SitePages/POPPBSUnNit.aspx?TermiD=254a9f96-h883-

476a-8ef8-e81193a2b38d

obligation to‘award-a contract to-any Bidder as a result-of this ITB.

Any Bid submitted will be regarded as -_an._offé‘r-_by the Bidder and does riot
‘constitute or imply the acceptance of the Bid by UNDP. UNDP is under rio

UNDP reserves the right to cancel the proturement process at any stage without

any liability of any kind for UNDP, upon notice to the bidders. or publication of |

canceflation notice on UNDP website.

As part of the bid, it is desired that the: Bidder registers at the United Nations
Global Marketplace (UNGIM) website. {www: ungm.org). The Bidder may still

submit a bid even if not registered with ttie UNGM. However, if the Bidder'is.

selected for contract award, the Bidder must register on the UNGM prior to

contract signature.

UNDP strictly enforces a policy of zero tolerance on proscribed practices, -
including fraud, corruption, collusion; unethicai or unprofessional practices, and ;
obstruction of UNDP vendors ‘and requires all. bidders/vendors. observe the
highest standard of éthics during the procurément process and contract |
implementation.  UNDP's"  Anti-Fraud  Policy <¢an  be found at

hittp! [farww undp, orqfcontent/undpfen/home/onerat:ons/accountab:litv,’audit/
office_of audit andinvestigation.htmlZant

Bidders/vendors shall not offer gn‘ts ar hospltallty of any kind to UNDP staff
members including recreational trips to sporting. or cultural events, theme parks

or offers of holidays, transportation, or invitations te extravag_ant lunches or -

dinners,

In pursuance of this policy, UNDP:

(@) Shall reject a bid if it determines that the selected bidder has engaged in any
corrupt or fraudulent practices: in competing for the contract in question;
{b) Shall declare a vendor ineligible, either indefinitely or for a étated period, to

be awarded a contract if at any time it determines that the vehdor has. engaged
in any corrupt or fraudulent practices in competing for, or in executing a UNDP

contract.

All Bidders must adhere to the UN Supplier Code of Conduct, which may be

found. at http://www.un.org/dents/ptd/pdf/conduct. english.pdf




'3, Eligibility

4. Conflict of Interests

31

43

44

A vendor should not be suspended, debarred, or otherwise identified as
ineligible by any ‘UN Organization or the World Bank Group or any other |
international Organization. Vendors are therefore required to disclose to UNDP
whether they are subject to any sanction or temporary suspension imposed by

these organizations.

It is the Bidder's responsibility to ensure that its employees, joint venture

members, sub-cantractors, service préviders, suppliefs and/or their employees
meet the eligibility requiréments: as established by UNDPP,

Bidders must: strictly avoid conflicts with other assignments or their own
interests; and act without consideration for future work. Bidders found to have
a conflict of interest shall be disqualified. Without limitation on the generality of :

the above, Bidders, and any of their affiliates, shall be considered to. have a
confiict of interest with one or more parties in this solicitation process, if they:

a) Are or have been associated in the past; with a firm or any of its affiliates
~which have been engaged by UNDP to provide services for the preparation
of the design, specifications; Terms of Reférence, cost analysis/estimation,

and other documents to be used for the procurement of the goods and

services in-this selection process;

b) Were involved in the preparation and/or deésign of the programme/project @

related to the goods and/or services requested under this ITB; or

¢} Are found to be in conflict for-any other reason, as may be established by, :

or at the discretion of UNDP..

In the: event of any uncertainty in the interpretation of a potential conflict of

interest, Bidders must disclose to UNDP, and seek UNDP’s confirmation. on
whether ornot such conflict exists.

Similarly, the Bidders must disclese in their Bid their knowledge of the foliowing:

a) If the owners, part-owners, officers, directors, controlling shareholders, of
the bidding entity or key personngl who are family members of UNDP staff
involved in the procurement furictions and/or the Government of the
country or any Implementing Partner receiving goods and/or services.under
this ITE; and '

b} All other circumstances: that could potentially lead to -actual or perceived :

conflict of interest, collusion or unfair competition practices.

H

Failure to disclose such an information may result in the rejection of the Bid or

Bids affected by the non-disclosure.

The eligibility of Bidders that are wholiy or partly owned by the Government shall -
be subject to UNDP’S further evaluation and review of various factors such as
being registerad, operated and managed as anindependent business entity, the
extent of Government ownership/share, receipt of subsidies, mandate and :
access to information in relation to this ITB; among others. Conditions that may
lead to undue advantage against cthier Bidders may result in the eventual :

rejection of the Bid..




Cost of Preparation
of Bid
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and Content

501
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'1 0:1

102

10.3

1104

the procurement process.

In preparing the B|d the Bidder is expectecl to examinethe ITB in detail. Matenal
deficiencies in providing the information requested in the ITB may result in |
rejection of the Bid. ‘

The Bidder wili not be permitted to take advantage of any errors or omissions in
the ITB. Should such errors or omissions be discovered, the Bidder must notffy

the UNDP accordmgly

Thé Bidder shall bear aII costs related to the preparation and/or submission of

the Bid, regardiess of whether its Bid is selected or not. UNDP shall not be

responsible or liable for those costs, regardless of the conduct or outcome of

The Bid, as well as any and all related correspondence exchanged by the Bidder

and UNDP, shall be written in the language (s) specified in the BDS.

The Bid shall comprise of ‘the following ‘documents and related forms which

.details are provided in the 8DS:

) Documents Establishing the Eligibility and Qualifications of the Bidder;
b Technical Bid;

¢y Priced BOG;

d) Bid Security, if required by BDS;

e} Any attachments and/or appendices to-the Bid.

The Bidder shall furnish documentary evidence of its status as an eligible and
qualified. vendor, using the Forms provided under Section. 6 and providing
documents required in those forms. In order to award a contract to-a Bidder, its
quallfcatlons.must_be documented to UNDP’s satisfaction. :

The Bidder.is reguired to submit a Technical Bigd using the Standard Forms and
ternplates provided in Section 6 of the ITB.
Sarviples of items, when required as per Section 5, shall be provided within the
time specified and unless otherwise specified by the Purchaser, at no expense to |
the: UNDP. If not destroyed by testing, samples will :be returned at Bidder's |
request and expense, unless otherwise specified. '5

When applicable and required as per-Section 5, the Bidder shall describe the
necessary training programme available for the maintenance and operation of
the equipment offered as well as the cost to the UNDP. Unless otherwise
specified, such training as well as training materials shali be provided in the
language of the Bid as specified:in the BDS.

When applicable and reguired as per Section 5, the Bidder shall certify the
availability of spare parts for a period of at iedst five (5) years from date of

delivery, or as otherwise specified in this ITB.




11. Price Schedyle: 11.1 The Price Schedule shall be prepared using the Form provided in Section 6 of
i the ITB and taking intc consideration the requirements in the ITB. :

112 Any requirement described in the Technical Bid but not pricéd in the Price
Schedule, shall be assumed to be included-in the prices of other activities or
iterns, as well as in-the final total price.: :

12 Bid Security 12,1 A Bid Security, if required by BDS, shall be provided in the amiount and form
indicated-in the:BDS. The Bid Security shall be valid for a minimum of thirty (30)
days after the final date of validity. of the Bid. "

12:2 ‘The Bid Security shall be included along with the Bid. if Bid Security is required
by the ITB but is not found in‘the Bid, the offer shal! be rejected.

£ 123 If the Bid Security amount o its validity period is found to be less than what is
required by UNDP, UNDP shall reject the Bid. "

124 In the.event anelectronic submission _is.aliow_ed inthe BDS, Bidders shall include
a copy of the Bid Security in their bid and the original of the Bid Security must
be sent via courier or hand delivery as per the instructions in BDS.

12.5 The Bid Security may be forfeited by UNDP, and the Bid rejected, in the event of
any, or combination, of thé following conditions:

a). If the Bidder withdraws its offer during the period of the Bid Validity
spedifiedin the BDS, or; :

by Inthe event the successful Bidder fails:
i, tosign the Contract after UNDP has issued an award; or
ii.  tofurnish the Performance Security, insurances, or other documents
that UNDP may require as a condition precedent to the effectivity of
. thecontract that may be awarded to the Bidder. (/A

All prices shall be guoted in the currency or currencies indicated in the BDS.
Where Bids are quoted in different currencies, for the. purposes of comparison
of all Bids:

. 13. Currencies

a)  UNDP will convert the currency quoted in the Bid into the UNDP preferred
; currency, in accordance with the prevailing UN operational rate of exchange
on the last day of submission of Bids; and

, b) tn the event that UNDP selects a Bid for award that is quoted in-a currency

5 different from the preferred currency inthée BDS, UNDP shall reserve the
right to award the contract in the currency of UNDP's préference, usirig the
conversicn method specified above. '

14. _Joint'Venture_, , 14.1 I the Bidder is:a group. of legal entities that will form .or have formed a Joint
. Consortium or Venture (JV), Consostium or Association for the Bid, they shall confirmin their :
Association Bid that : (i) they have designated one party to act as a lead entity, duly vested :

with authority to‘legally bind the members of the JV, Consortium or Association :
jointly and severally, which shall be evidenced by a duly notarized Agreement |
among the legal entities, and submitted with the Bid; and (i} if they are awarded :
.....Ihe contract, the contract shall be entered into, by and between UNDP and the

9




. 15. Onily One Bid

142
143

144

145

1456

147

15,1

1152

désig:na_ted lead entity, who shall be acting for and on behalf of all the member

entities comprising the joirt venture.

After the Deadline for Submission of Bid, the lead entity identified to represent

the JV, Consortium or Association shall not be altered without the prior written

consent of UNDP.

The lead entity and the member entities of the JV, Consortium or Association
shall abide by the provisions of Clause 15 herein in respect of submitting only .

one Bid.

clearly define the expected role of each of the entities in the jeint venture in

The descriiption of the organization of the JV, Consortium or Association 'must;;:?

delivering the requirements of the _ITB, hoth in the Bid and the )V, Consortium
or Association Agreemerit. All entities that comprise the JV, Consortium or
Association shall be subject to the eligibility and qualification assessment by

UNDP.

A JV, Consortium or Assodiation in presenting its track record and experience

should clearly differentiate between:

a) Those that were undertaken together by the JV, Consortium or Association;..%

and.

or Association,

b} Those that were undertaken by the individual entities of the JV; Consortium

Previous contracts completed by individual experts working privately but who

are permanently or were teraporarily associated with any-of the member firms :
«cannot be claimed as the experience of the JV, Consortium. or Association or |
those. of its memibers, but should only be claimed by the individual experts !

themselves in their presentation of their individual .credentials

JV, Consortium or Associations are encouraged for high value, multi-sectoral j
requirements when the spectrum of expertise and resources required may not :

be availabie within one firm:

The Bidder {including the individual members of any jsint Venture) shall submit

only one Bid, either in its own niame or as part.of a Joint Vénture.

Bids submitted by two (@) or more Bidders shall all be reje_cted if they are found

to haveany of the following:

a) they have at least one conirolling partner,. director or shareholder in

common; or

b any one of them receive or have received any direct or indiréct subsidy from |

the ether/s; or
) they have the same légal representative for purposes of this ITB; or

d) they have a refationship with each other, directly or through common third

parties, that puts themin a position to have access to infermaticri about, -or

influence on the Bid of another Bidder regarding this T8 process;

@) they-are subcontractors to each other's Bid, or a subcontiractor.to one Bid

also’ submits another Bid under its name as lead Bidder, -or some Key
...personnel proposed to be in the team of onie Bidder participates in more :

10




. 16. Bid Validity Period

17. Extension of Bid

. Validity Period

18. Clarification of Bid’
(from the Bidders)

18. Amendment of Bids

- 20. Alternative Bids

161

182

183

201

than ‘one Bid received for this ITB process. This condition relating 1o the
personnel, does not apply to subcontraciors being included in more than

LoneBid

Bids shail remain valid for the period specified in the BDS, commencing on the

Deadline for Submission of Bids. A Bid valid for a shorter period may be rejected
by UNDP and rendered non-responsive,

During the Bid validity period, the Bidder shall maintain its original Bid without

any change, including the availability of the Key Personnel, the proposed rates
“and the total price.

Inexceptional circurr;stancesf prior to the expiration of ‘the Bid validity pefiod, :
UNDP may request Bidders to extend the period of validity of their Bids. The

i

request and the. responses. shall be made in writing,- and shall be considered |

‘integral te the Bid.

Ifthe Bidder agrees to extend the validity of its Bid, it shall be done without. any
change.ta the eriginal Bid.

The Bidder has the right to refuse to exterid the validity of its Bid, in which case,

" _the Bid shall not be further evaluated.

‘Bidders may request clarifications.on any of the ITB documents. no later than the

date indicated in the BDS. Any request for clarification must be sent in writing in
the manner indicated in the BDS. If inquiries are sent other than specified
channel, even if they are.sent to & UNDP staff member, UNDP shall have no

obligation to respond or confirm that the query was officially received.

UNDP will provide the responses to clarifications through the method specified

in the BDS..

UNDP shall endeavour to-provide responses to clarifications in an expeditious

manner, butany delay in such response shall not catise.an. obligation on thepart |

of UNDP to extend the submiission date of the Bids, unless UNDP deems that |

such an extension is justified and necessary.

At any time prior to the deadline of Bid submission, UN DP imay for any reason;

such as in response-to a clarification retjuested by a Bidder, modify the ITB in th_é

form of an amendment to the ITB. Amendments will be made available to all ©

prospective hidders. .

if the amendment is substantial, UNDP may-extend the Deadline for submission
of Bid to give thi Bidders reasonable time to incorporate the amendment into
their Bids.

Unless otherwise specified.in the BDS, alternative Bids shail not be considered. If
submission of alternative Bid is allowed by BDS, a Bidder may submit an |
alternative Bid, ‘but only i it also submits a Bid conforming to. the. T8
requirements. Where the conditions for its-acceptanice are met, or justifications

11
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+ 21. Pre-Bjd Conférence

© 22. Submission

Hard copy {manual)
submission

202

221

1222,

223

alternative Bid.

If multiple/alternative bids are being submitted, they must be clearty marked as
"Main Bid" and "Alternative Bid" "

When appropriate, a pre-bid conference will be conducted at the date, time and |
location specified in the BDS. All Bidders are encouraged to atténd. Non-
attendarice; however, shall not result in disqualification of an interested Bidder:
Minutes of the Bldders conference will be disseminated on the procurement
website and shared by.email or on the e-Tendering platform as Speclﬂed in the
BDS. No verbal statément made during. the conference shall modify the. terms
and conditions of the ITB, unless specifically incorporated in the Minutes of the

Bidder's Canference or issued/posted as-an amendment to ITB.

The Biddér shall submit a duly sigried and complete Bid comprising the !
documents and forms in accordance with. requirements in the BDS. The Price
Schedule shall be submitted together with the Technical-Bid. Bid can be deliverad
either person_aliy, by courier, or by électronit method of transmission as specified :
inthe BDS.

The Bid shall be signed by the Bidder or petson(s) duly authorized to commit the
Bidder. The- authorization shall be communicated through a -document :
evidencing __such authorization issued by the Iega_l representative of the bidding
‘entity, or a Power of Attorney, accompanying thé Bid. '

Bidders must be aware that the mere act of submission of a Bid, in and of itself,

_;.2-2._4

the Brd

Hard copy (manuzl} submission by courier or-hand delivery allowed or specn‘"ed

in the BDS shall be governed as follows:

a) The signed Bid shall be marked: "Ongmal‘ .and its copies marked "Copy” as
appropriate. The number of copies-is indicated in the BDS. All copies shall be :

‘implies that the Bidder fully accepts the UNDP General Contract Terms and
_Conditions, :

made from the signed ofiginal anly. If there are discrepancies between the.f

-original and the copies, the original shall prevail,

in an envelope, which shall:
i.  ‘Bear the name of the Bidder;
ii.  Beaddressed to UNDP as specified in the BDS; and

iil.  Bear a'warning not to open before the time and date for Bid opening !

as specified in the BDS.

{b) The Technical Bid and Price Schedule must be sealed and sibmitted tegether ';:

If the envelope with the Bid is not sealed and marked as required, UNDP shall
assume. no responsibility for the misplacement, loss, or premature opening of

12




Emall and
eTendering
‘submissions

23. Deadline for
' Submission of Bids
and Late Bids

' 24. Withdrawal,
Substitution, and
Modification of Bids

| 25, Bid Opening

231

;2235

226

(232

241

242

243

Electronic submission through email or eTendering, if-allowed as specified inthe |

BDS, shall be governed as follows:

a) Electronic files that form part of the Bid must be in accordance with: the

farmat and requirernents indicated in BDS;:

b) Documents which are réquired to be'in original form {e.g. Bid Security, etc)

must be sert via courier or hand delivered as per the instructions.in BDS,

Detailed instructions on how to. submit, modify.or cancel a bid in the

eTendering system are provided in the eTendering system Bidder User Guide
and Instructional videos available-on this fink:
hitnwanwundp.org/content/und en'home o] eratlons'

'ss,«’nrocurement notfces!resources/

Complete Bids must be received by UNDP in the manner, and no later than the
date and time, specified in. the BDS. UNDP shall only récognise the actual date
and time that the bid was received by UNDP

UNDP shalt not consider any Bid that is received after the deadline for the

submission of Bids.

A Bidder may withdraw, substitute or modify its Bid after it has been submitted
at any time prior to the deadlihe for submission.

Manual and Email submissions:-A bidder may withdraw, substitute or modify its :
Bid by sending a written notice to UNDP, duly signed by an authorized |
represent_aﬁ_\;fg, and shall include a copy of the authorization {or a Power of
Attorney). The corresponding substitution or modification of the Bid, if any, must .

accompany the respective written notice, All notices miust be submitted in the

same manner as specified for submission. of Bids, by clearly marking them as
“WITHDRAWAL® “SUBSTITUTION,” or “MODIFICATION"

eTendering: A Bidder may withdraw, substitute or modlfy its Bid by Cancelling,
Editing, and re-submitting the Bid. directly in the system. it is the responsibility
of the Bidder to praperly follow the system instructions, duly edit and submit a
substitution or modification of the Bid as needed. Detailed instructions on how
to cancel or modify a-Bid directly in the system are provided in the Bidder User

Guide and Instructional videos:

Bids requested to be withdrawn shall be returned unopened to the Bidders (only |

for rhanual sulimissions), except if the bid is withdrawn after the bid has been |

opened.

UNDP of at least two (2) members,

| UNDP will apen ‘the Bid in the presence of an ad-hoc commlttee formed by

. The Bidders' names, madifications, withdrawals, the condition of the envelope

labels/seals, the number of foldérs/files-and all other such other details as UNDP
may consider appropriate, will be announced at the opening. No Bid shall be
rejected at the opening stage, except for late submissions; in which case, the Bid |

shall be returned unopened to the Bidders.

13




1253

In the case of e-Tendering submission, bidders will recéive an au'tomat’ic.?;

notification once the Bid is opened.

¢ 26. Confidentiality

28. Preliminary
- Examination

| 29. Evaluation of
Eligibifity and
Quatification

7. Evaluation of Bids

 26.1

1262

(372

:

1281

291

1

292

information relating to the examination, evaluation, and comparison of Bids, and ;
the recommendation of contract award, shall not be disciosed to Bidders or any
other persens hot officially concerried-with such process, even after publication.
of the contract award.

Any effort by a Bidder or anyone on behalf of the Bidder to influence UNDP in
the examination, evaluation ‘and comparison of the Bids or contract award |
decisions may, at UNDP's decision, result. in the rejection of its B|d and may
subsequently’ be subject t6 the application of prevailing UNDP's vendor |
sanctions procedures.

UNDP will conduct the evaluation solely on:ihe basis of the Bids received.

Evaluation of Bids shall be undertaken in the following steps:

a)
b)

)
a)
b)

Preliminary Examination including Eligibility 5_
Arithmetical check and ranking of bidders ‘who passed preliminary :
examination by price.
Qualification assessment (if pre-qualification was not done)
Evaluation of Techni"ca_i Bids

Evaluation of prices

' Detazled evaluation will be focussed on the 3-- 5 jowest priced bids. Further higher
_ prlced bids shail be-added for evaluation if necessary ‘

UNDP. shall examine the Bids to determine whether they are complete with
respect to minimum documentary requirements, whether the documents have.
been properly signed, and whether the Bids are gengrally in order, among other
indicators that may be used &t this stage. UNDP reserves the right to reject any |
Bid at this stage ;

El|gib|||ty and Quialification of the Bidder will be evaluated against the Minimumi

Eligibility/Qualification: requirements specified in the Section 4 (Evaluatmr_lé
Criteria). :‘

In general terms, vendors that meet the following critersia may be considered
qualified: :

a)

b)

9

d)

&

They are not included in the UN Security Council 1267/1989 Committee's.
list of terrorists and terrorist financiers, and in UNDP's ineligible vendors® !
list;
They have a good financial standing and have access te adequate financial :
resources to perform the contract and all existing commercial cormitments,
They have the necessary similar experience, technical expertise, preduction

capacity, quality certifications, quality assurance procedures and other

resources applicable 1o the supply of goods and/or services required; :_
They are able to comply fully with the UNDP General Terms and Conditions. |

of Contract;

They do not have a consistent hlstory of court/arbitral ‘award dec:smns'___:5
14




' 30. Evaluation of
: Technical Bid and
prices

31. Due diligence

32. Clarification of Bids

33. R.es_ponsiveness..-of-
- Bid

$332

3041

$31.1

32.1 To assist in the examination, evaluation and comparisori of Bids, UNDP may, at.

its discretion, request any Bidder for a clarification of its Bid.

322

? 323

33,1

_.subsequently he made responsive by the

against the Bidder; and

The evaluation team shall review and evaluate the Technical Bids.on the basis of ;
their responsiveness to the Schedule of Requirements and Technical :
Specifications: and other documentation provided, applying the procedure
indicated in the BDS and other ITB documents, When necessary, and if stated i ln
‘the BDS,; UNDP may invite technically responsive bidders for a presentation :
related to. their technical Bids. The conditions for the presentation shall be

provided in the bid document where required. .

UNDP reserves the right to undertake a due diligence exercise, aimed at%
determining to its satisfaction,.the validity of the information provided by the
Bidder. Such exercise shall be fully documented-and may include, but need not

be limited to, all or any combination of the following:

a) Verification of accuracy, correciness and authenticity of information |

provided by the Bidder;

b) Validation-of extent of compliance to the ITB 'requi'[ements“_and evaluation

criterta based on what has so far been found by the evaluation téam;

¢y Inquiry and refefence checking with Govemment entities with jurisdiction
on the Bidder, or with previous clients,.or any other entity that may have

done business with the Bidder:

d) Inquiry and reference checking with previous dlients on the performance on
on=going or compieted contracts, including physicalinspections of pre_vious..;g'

works, as deemed necessary;

e} Physical inspection of the Bidder's offices, branches or other places where

business transpires, with or without notice to the Bidder,

f) Other means that UNDP may deem appropriate, at any stage within the

_.Selection process, prior 1o awarding the contract,

UNDP's request for clarification and the response shall be in writing and no |
change in the prices. or substance of the Bid shall be sought, offered, or
permitted, except to provide clarification, and confirm the correction of any |
arithmetic. errors discovered by UNDP in the evaluation of the Bids, in .

accordance with the IT8.

Any unsolicited clarification submitted by a Bidder in respect to its Bid, which s |

) Theyhavea record of fimely.and satisfactory performance with their cllents

not a response to.a request by UNDP; shall not be considered during the réview |

-and evaluation of the Bids.

UNDP's determination of a Bid's responsiveness will be based on the contents
of the bid itself. A substantially respensive Bid is one that conforms to-alf the

terms, conditions, specifications and other requirements of the ITB without

material deviation, reservation, or omission;

If &bid is not substantially responsive, it shall be rejected by UN DP and.-may not

_‘_dder By correct

15
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34 Nonconformltles

‘Omissions

341
Reparable Errors and

1342

1343

344

‘deviation, reservation, or emission.

Provided that a Bid is substantially responsive, UNDP may waive any non- |
conformities dr omissions in the Bid that, in the opinion of UNDP, do. not !
constitute a material deviation.- ;

UNDP may request the Bidder to submit the necessary information or

docurentation, within' a reasonable périod, to rectify nonmaterial

nonconformities or omissions in the Bid related to.documentation requirements.
Such omission shall not be related to any aspect of the price of the Bid. Failure :
of the Bidder to comply with-the request may résult in the rejection of its Bid.

For the bids that have passed the preliminary examination, UNDP shall check |
and correct arithmetical efrors as follows:

a) if'there is a discrepancy between the unit price and‘the line item-total that
. is.obtained by muitiplying the unit price by the quantity, the unit price shall
prevail and the line item total shali be corrected, unless in the opiriion of ;
UNDP there is an obvious misplacement of the decimal point in the unit |
price; iy which case, the line itern totat as quoted shall govern and the unit |
price shal be corrected; :

b) ifihereis anerrorin a total corresponding to the.addition or subtraction of
subtotals, the subtotals shall prevail and the total shall be corrected; and

) if there is a discrepancy between words and figures, the amount in words
shalf prevail, unless the amount .expressed in words is related to an
arithmetic error, in which case the amount in figures shall prevail. :

I the Bidder does not accept the correction of errors made by UNDP, its Bid shall
be rejected. ;

. 35. Right to Accept,
Reject, Anyor Ali
Bids

36. Award Criteria

37. Debriefing

35,1

36,1

1371

UNDP reserves the right to accept or reject any bid, to render any-or all of the
bids as. non-responsive, and to reject all Bids at any time pricr to award of |
contract, without incurring any liability, or obligation to inform the affected |
Bidder(s) of the grounds for UNDP's action. UNDP shall not be obliged to award
the contract to the lowest priced offer.

Prior to expiration. of the period of Bid validity, UNDP shall-award the contract
to the qualified and eligible Bidder that is found to be responsive to the
requiremants of the Schedule of Requirements and Technical Specification; and

has offered the’ Iowest pnce

1n the-event that a Bidder is unsuccessful, the Bidder may request fora debriefing

from UNDP. The purpese of the debriefing is to discuss the. strengths and
weaknesses of the Bidder's submission, in order to assist the Bidder in improving -

its future Bids-for UNDP procurement opporiunities. The content of other Bids

and how they compare to the Bidder's submission shall net be discussed.
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40, Contract Type and

41. Performance

38. Righttovary
. Reguirements atthe
Time of Award

39. Contract Signature

General Terms and
Conditions.

“Security

42. Bank Guarantee for

Advanced Payment

43, Liquidated Damages

44. Payment Provisions

- 45 Vendor Protest

3811

1397

401

431

{44

1451

At the time of award. of Contract, UNDP reserves the right to vary the quantity
of-goods and/or services, by up to a-maximum twenty-five per cent (25%) of the

totai offer wmhout any change in the unit prlce or other terms. and conditions:

‘Within fifteen: (15) days from the date of receipt of the Contract, the successfiil

Bidder shall sign and date the Contract and return it to UNDP. Failure to do so

may constitute sufficient grounds for the annulmerit of the award, ang forfeiture.
of the Bid Security, if any, and on which event, UNDP may award the Contract to
the Second hlghest rated or call fornew BIdS

The types of Contract to be ssgned and the app!:cable UNDP Contract General :
Terms and Conditions, as specified in BDS, can be -accessed at !
httn:/_/www.und_D.orqzconte_nt/undn/en/home/nrocurement-/business/hdwwe—
buy.html "

A peirformance security, if required in the BDS, shall be provided in the amount

specified in-BDS and form available at
https://popp.undp.org/ layouts/15/WapiFrame.aspx?sourcedoc=/UNDP PQPP

42:1

DOCUMENT L{BRARY/Public/PSt) Solicitation Performance%20Guarantee%20 |
Form.docx&actiori=default  within a maximum of fifteen {1 5) days of the
contract signature by both parties. Where a performance security isrequired, the
receipt of the performance security by UNDP shall be a condition for rendeting |

the contract effectlve

Except when the interests of UNDP so require, it is: UNDP's standard practice to

available at

hitps://popp.undp.org/ layouts/15/WopiFrame.aspx?sourcedoc=/UNDP POPP
DOCUMENT LIBRARY/Public/PSU Contract%zoManaqement%ZOPavment%zo

and%20Taxes Advanced%zopavment%zoGuarantee%ZOForm docx&action=de

faulf

if spec:f‘ed in the BDS, UNDP shall apply L|qL:|dated Damages for the damages
and/or risks caused to UNDP resulting from the Contractor's delays ot breach of

its obligations as per Contract. '

Payment. will be made only upon UNDP's acceptance of the goods and/or
services perfoimed. The termms of payment shall be within thirty {30) days, after

not ‘make advarice payment(s) {ie, payments without having received any
outputs}. If an advance payment is allowed as perthe BDS, and exceeds 20% of
the total contract price, or USD 30,000, whichever is less, the Bidder shall submit
a Bank Guarantee in the fufl amount of the advance payment in the form

receipt of invoice and certification of acceptance of goods and/or servicesissued
by the proper authority in UNDP with direct supervision of the Contractor.

Payment will be effected by bank transfer in the currency of the contract.

UNDP’s vendor protest procedure provides an oppartunity for appeal to those
persons or firms not awarded a contract through a competitive procurement.
process. In the event that a Bidder believes that it ‘was not treated fairly, the

17




followmg link providés further details regarding UNDP vendor protest
procedures :

and-sanctions.html -

in the event that the Bidder offers a lower price to the host Government (e.g.
General Services Administration {GSA}. of the federal government :of the United
States of America) for similar goods and/or seérvices, UNDP shall be entitled to
the same lower pricé. The UNDP General Terms and Conditions shall have :
precedence,
UNDP is entitled to receive the same pricing offered by the same Contractor in :
contracts with the United Nations and/or its Agencies. The.UNDP General Term
and Conditions shall have preétedence.

The United Nations has established restrictions.on.employment of (former} UN
staff who have been involved in the procurement process as per bulleti
ST/SGB/2006/15
http://veww,un.org/en/ga/search/view docasp?symibol=ST/5GR/2006/158refer !
ar
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Section 3. Bid Data Sheet

The following data-for the goods and/ar services to-be procured shall complement, supplement, or amend the
provisions in the Invitation to Bid In the casa of a conflict between the Instr_uctib_ns.to‘ Bidders, the Bid Data
Sheet, and other annexes or references attached to the Bid Data Sheet, the provisions in-the Bid Data Shest
shall prevail.

1T . 7 Language of the Bid English

2 Submitting Bids for Parts or sub-
- parts of the Schedule of

Requirements (P_a rtial bid & Bidders are Allowed to submit partial bids per complete

LOT

3 ¢ 20 Alernative Bids Shall not be considered

' Bid Validity Period 120 days

Bid. Security / bid borid USD 2,000 per Lot or its GHS Equivalent

Required Bidders submiitting bids for more than one lot must
: submit a separate bid security for each lot.

7 41 __;Adva_nce_d'Paymen_t upon signing Not Allowed

: of contract
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8 42 - Liquidated Damages Will be imposed as follows:
" Percentage of contract price per day of delay: 0.5%
Max. humber of days. of delay 30days, -afterwhich UNDP may
terminate the contract. '

Performance Security/ bond Required inthe amount of (10%) of the contract value

The performance security shall be returned to the Contractor
within 30 days after the completion of the contract, including
any warranty obligations.or defects liability period .as may be
agieed in the contract.

10 12 -Currency of Bid United States Dollar

11 31 Deadtine for submitting requests: 3 days before the.submission deadline
‘: . for clarifications/ questions

120 3

Contact Details for submitting  Focal Person in UNDP: ROKYA YE DIENG (DCD-O)
| clarifications/questions

Address: United Nations Development Programme
UN House No. 27 Ring Road East (Near Fire-Services HQ)
Accra, Ghana

E-mail: procurement.gh(@undp.otg

13 [ 1819 Manner of Disseminating Direct communication to prospective Proposers by email and
- Supplemental information to'the  Posting on the website

| ITB and responses/clarifications

to.gueries:

‘and 21

14 . 23

‘Submission

14 22 Allowable Manner of Submitting X Submission by email only to

s gh.bids@one.un.org
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15

16

17

18 27,

19 |
.20

21

22

25

36

35

Bid Submission Address

 Electronic submission (email)
| requirements.

Date, time and venue for the
: opening of bid

of Contract

| Expected date for

- commencemeént of Contract
- Maximum expected duration of
* contract

gh.bids@one.un.org

 Evaluation Method for the Award

January 15, 2019

UNDP will award the contract to:

»  Format: PDF files only

= File names must be maximum 60 characters long and must
not contain any letter or special character other than from:
Latin alphabet/keyboard.

= All files must be frée of viruses and not corrupted..

»  Max. File Size per transmission: {(9MG)

i o {L

= Decuments which are required in original should be sent to
the below address with a PDF.copy submitted as part of the |
electronic submission: :

Focal Person in UNDP: ROKYA YE DIENG (DCD-0)

Address: . United Nations Development Programme-

UN House No. 27 Ring Road Fast {Near Fire Services HQ)

. Accra, Ghana

Pate and Time: D
Venue: UNDP Conference Hall

Bids wiil be opened in the presence of the Bidders"
representatives who choose to attéend

Lowest priced technically responsive, eligible’and qualified bids.

Six (6) Months

One or more Proposers, depending on the following factors

Determination of award for the Lots in Such a scenario would be




2

23

24

29

39

based on the following critefia: ;
1) Owerall least price combination across Lots to UNDP !
based on different combinations of award,

2) Preference to award a Lot to @ bidder in the event that
there may not be other technically responsive bids foré

that Lot to ensure there is coverage for all Lots.

3} Irrespective of determiried capacity to undertake more
than 1 lot, UNDP may decide at its discretion to award

Lots to different bidders to reduce risk of delivery. :

- Type of Contract Contract for Civil Works

http://www.undp org/content/undp/en/home/procurement/busi
ness/how-we-buy.html ;

UNDP Contract Terms-and UNDP-General Terms and Conditions for Works :
. Conditions that-will apply httn://wWw.undo.o'rq/content/undDIEn/h'ome/procu'rement/busI

ness/how-we-buy.Htmi
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Section 4. Evaluation Criteria

Preliminary Examination Criteria

Bids will be examined to determine whether they are complete and submitted in accordance with ITB
requireménts as per below criteria on a Yés/No basis:

* DulySigned Forms A, B, C, D, Eand .

*  Bid Form Sigried by Authorized Person {s)

»  Written:Power of Attorney

o Bid validity of 120 days

=  Priced Bills of Quantities

+ Certificate of Registration of the business, including Articiés of Incorporation; or equivalent document if
Bidder is not a corporation

e Certificate to-commence business

»  Works and Housing Certificate — D1/Kt & D2/K2 licenses and- Highest certificate value under Enterprise
Category

»  List of Equipment

* Valid Audited Financial Statement

« Bidder Information Sheet fili and cémpleted

e Bidder's Proposed Key Personnel

o Construction Experiences (General, Similar and Specific)

Minimum Eligibility-and Qualification Criteria

Eligibility and Qualification will be evaluated on a compliance basis.

if the Bid is submitted-as a Joint Venture/Consortium/Association, each member should meet the minimum
criteria; unless otherwise specified:

Legal Status  ; Vendor is a legally registered entity. N - Form B: Bidder
' : Information
« Form

: Vendor is not suspended, nor debarred, nor otherwise identified as ineligible by any UN - Form A: Bid
Organization or the World Bank Group orany other international Crganization in accordance | Submission
with [TB.clause 3 ' Form

' Eligibility

- Conflict of i Na conflicts of interest in accordance wit'h [TB clause 4. Form A:-Bid

" Interest * Submission
. Form

: Bankruptcy Has not declared bankruptcy, is not invelved in bankruptcy or receivership proceedings, and.  Form A; Bid
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there-is.no judgment or pending legal action against the verider that could impair-its : Submission
’ operanons in the foreseeable future Form

Certificates and : = Duly authorlzed to act as Agent on beha[f of the Manufacturer ar PoWer of Attorney, If Form B Bldder
" Licenses. bidder is net a manufacturer Information

= Official appointment as local representative, if Bidder is submitting a Bid on behaif of an Form

i entity located outside the country

= Patent Registration Certificates, if any of technologies submitted in the Bid is patented by’
the Bidder

i History of Non- | Non-performance of 2 contract did not occur:as a result of contractor default for the last 3 ' Form D;

. Performing : years, Qualification
: Contracts’ _ 'Form
Litigation . No consistent hist_ory-'o_f court/arbitral award decisions against the Bidder for the last 3 years. Form D
. History i Qualification
Form
" Previous Preferred Minimum, 5 years of relevant experience. i Form D
Experience ¢ Qualification
: Forrn
Preferred Minimum. two contracts of similar value, nature ard cormnplexity impiemented over : Form D
the last Syears. - Qualification
FOr'JV/Co rti /Ass cmt on‘ -oH Pames cumu!ofwely should meet requrrement) Form
ananmai . Minimum average annual turnover of USD 200,000 or its equivalent in-GHS for the Iast 3 Form D
 Standing years per lot Tendered ; Qualification
(For JV/Consomum/Assocmnon alf Porttes cumulatwely shouia‘ meer requrremenr) Form
Bldder must demonstrate the current soundness of its financial standing and mdlcate |ts Form D
; ! prospective Iong-term profltablilty. : Qualification
! {For JV/Consortium/Association, all Parties cumulatively should meet requirement). - Form

1.Non-performance, as decided by UNDP, shall inciude all contracts where (a) non-performance was not chalfenged by the contractor,
including through referral to the dispute resclution mechanism under the respective contract; and {b} contracts that were so challenged
but fully settled against the éontractor, Nan-performance shall nét include contracts where Employers’ decision was.overruled by the
dispute resolution mechanism. Non-performiance rhust be'based on all infarmation on fully settled: disputes or hitigation, i.e. dispute or
litigation that has been resolved-inaccordance with the dispute resolution mechanism under the respective contract and where al} appeal
instances available to the Bidder have been exhausted.
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Detailed Technical and Financial Evaluation

e

Technical | The technical bids shall be evaluated on for compliance or non-comp ' Form E
" Evaluation . specifications identified below. " Technical Bid
' . Form
- 'Bids which fulfil the full requirements of Preliminary shalt be considered Substantiafly i
. Responsive. Only substantially responsive bids will progress to Stage Il for Detailed '
: Examination below.
Stage lI: Detailed Examination of Bids
‘ (a) Technical Compliance _
: » Compliance with requirements in the BOQ/Statemerit of
works
* Environmental and Social Impact Document '
e Method Statement |
» Construction / Work Schedule
» Construction Equipment details
»  CVs of Key Personnel

] Bt > s
. Financial ' Detailed analysis.of the price schedule based on requirements listed i Section 5 and quated : Form F: BOQ
Evaluation . for by the bidders in Form F. ' Form
} Financial Examination of Bids and comparison of Bids after Arithmetic checks of the BOQs
{b) Financial Examination of Bids
» Submitted and Corrected Bid Prices-and Errors
» Evaluated Bid Prices
 Post : e .
- Qualification Stage 1ll: Qualification Assessment
' Examination * Qualification Assessment Summary

s Historical Finang¢ial Perforimance
*  Annual Construction Turnover

=+  Financial Resources

+ General Construction Experience
=  Simitar Construction Experierce

»  Specific Construction Experience
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Section 5. STATEMENT OF WORK / Schedule of
Requirements

1. Scope of Works
The Scope of Works will consist of the construction of the following;

1.1 Earthen dam wall with appurtenant structures
*  Embankment- The dam wall which is sited across the valley to impound water.
=  Key Trench- This piovides the: stability, the keying and reduces seepage through the dam body.

12 WATER DELIVERY SYSTEM

*  Inlet/Outlet conduit pipe-It was designed to be 300mm PVC / PN pipe.

= Chambers for Inlet and Outlet- Concrete chambers-to connect the conduit pipes for water delivery to the
downstréam of the dam.

= Sluice Valve-300rmm metal valve to regulate the water flow from the reservoir and onto the fields.

1.3 Components of Spillway

* Concrete control structure

= Earthen Channel
‘= Boulder packs:as energy dissipaters
= Stone pitching for.slope stability

1.4 REHABILITATION OF DAMS AND DUGOUTS IN NORTHERN GHANA

PRINCIPAL QUANTITIES.
) .'Earthworks_. Earthworks | Spillway | Concrete Reserior
LOT Project Name (Excavation) (Filly Length volume Volume
m3 m3 m m? m?
REHABILITATION OF
LOTt | [RRIGATION DAM AT 0.0 8.000.0 25 100 6816 _
TAMALUGU 9,550. . o, 00, 061,690.0
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REHABILITATION OF
LOT2 | IRRIGATION DAM AT
ADABOYA
REHABILITATION OF
LOT3 | IRRIGATION DAM AT _ 20 234
3 LAMBOYA 13,450.0- 12,800.0
REHABILITATION OF
LOT4 | [RRIGATION DAM AT
| KESIESA & TAMPION
REHABILITATION OF
LOTs | IRRIGATION DAM AT KO- 9,330.0
GBAFIO, GOLI & KASEASE' 122

13,600.0 11;600.0 20 89 304,325.0

828,935.0

50. 120

15,710.0 14,388.0 664,424.0

9,180.0 > 3% | 537300.0

REHABILITATION OF
12 7

LoTé DUGOUT AT BUGUBELLE 2;,987.0 2,987.0- ' 37,295.0

REHABILITATION OF.

LOT7 | IRRIGATION DAM AT 30 5

TAKPO 7,400.0 '6,075.0, 217,591.0

2. Technical Specification
GENERAL SPECIFICATION
Scope of Works

'The Works consist of:

a. Construction of an Earith Dam

b. Spillway Control Structure

Workmanship and Materials in General

(1) Al workmanship shall be of the best qua]ity appropriate to each category of work. Exeept.
where otherwise stated of approved by the Project Manager, all materials used in the Woiks shall be
of the best quality of their respective kinds as specified or described in the Specification, Drawings
and Bills of Quantities and shall comply wherever possible with the current issue of the appropriate
standard published by the American National Standards Institute (ANSI), the American Society for
Testing and matetials (ASTM), the American Welding Society (AWS__), the British Standatds
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Institution (BSI), the International Standard Organization (ISO) or other equivalent national standard

proposed by the Contractor and approved by the Project Manager.

(2)  Reference to any specific standards in the Specification or Bills of Quantities doeés not imply
any bias in favor of equipment, fittings, finishing, etc, but is intended to indicate the standard
acceptable to the Project Manager. The Contractor may relate his offer to other National Standards or
Codes of Practice, but shall explain the system used and provide the Project Manager with all the
necessary information and comparisens in English showing that his proposed standards are equivalent
to the specified standaids.

(3) In all cases where the name of a particular type or make of equipment or item is referred 1o on
the Drawings or elsewhere in this Specification, this is intended to indicate only the acceptable

standard.

(4)  The Contractor shall use locally produced materials in preference -to imported materials

provided that they comply with the Specification and are available in sufficient and timely quantities.

Materials On and Under the Site

All soil, turf, gravel, stone, timber, or other materials obtained in the excavations, clearing of the Site
of the Works and soil stripping shall belong to the Employer and must not be removed from the Site
without the consent of the Project Manager, The Contractor; however, may use for the construction of
the Works timber felled on the Site and any of the materials excavated under the Contract, which the
Project Manager may determine to be fit for such use and shall use such materials if directed by the

Project Manager.

Sufficiency of Means Employed

The Contractor shall take upon himself the full and entire responsibility for the sufficiency of the
scaffolding, timbering, machinety, tools ot implements and generally for all means used for ‘the
fulfillment of the Contract. In the event of any of these means proving insufficient the Contractor s

still fully and entirely responsible for the sufficiernicy of these means notwithstanding any previous
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approval or recommendation that may have been given by the Project Manager.

Interference with Existing Works

The Contractor shall not interfere in any way with-any existing works whether the property of the
Employer or of a third party and whether the position of such works is indi¢ated to the Contractor by
the Project Manager or not, except where such interference is s_peciﬁ'call'y described as part of the

Works either in.the Contract or in the Project Manager’s instructions.

Water Supply
The Contractor shall provide an adequate supply of safe drinking water on the Site. The quality,

number, capacity and location of the installations shall be to the satisfaction of the Project Manager.

Restoration of Drains, Streams, Canals, etc.

(1) The Contractor shall ensure that during the construction of the Works, the flow in rivers and
existing channels and pipelines are not interrupted or diverted without the prior-approval of the Project
Manager. Where in the execution of the Works, the Contractor finds it necessary to interrupt of divert
such-supplies, he shall first submit details to the Project Manager of the date or dates the supply will

be affected and the measures he is-proposing te majntain a temporary supply.

{2} The Contractor may, unless directed otherwise by the Project Manager, extract a reasonable
quantity- of water from rivers and existing channels flowing adjacent to or through the Site for the
execution of the Works. Where the Contractor is not permitted, for whatever reason, to extract water
from the aforesaid sources, he shall make arrangements to draw water from some other approved

‘source.

(3) Subject to any requirement of the Works whereby a permanent change. is to be effected, all
drains, canals, pipes, channels, watercourse or streams temporarily cut through or disturbed by the
excavation of the Works ate to be restored so that the water flowing in them may continue to flow in
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as full and free manner as if did before the disturbarice. Reinstatement of diversion channels shall be
such that the land can revert to its former use and suitable protection provided at the upstream junction
of the diversion channel and the river such that erosion by the river shall:niot allow it to bypass the new

permanent works..

Fences

(1)  The Contractor shall construct. and maintain at his own expense suitable and approved
temporary fencing to enclos¢ such areas of the Works to be carried out and all areas 'of land oceupied
by the. Coniractor within the Site as may be necessary to implement his obligations under Clause 21
of Section 3 of “Conditions of Contract”. Where any tempotary fence has to be constructed alongside

a public road, a footpath; a canial, etc., it shall be to the satisfaction of the authority concerned.

(2)  The Contractor shall fence his housing and other compounds in an approved manner so-as to

-exclude all wild or stray animals.

(3)  Fences crossed by the Works and forming boundaries of plots outside. the aréa occupied by the
Works shall not be cut through or destroyed for more than the distance necessary to permit the erection

of new fencing, etc, and the Contractor shall make the ends of the cut fences secure.

Contractor’s Accommodation

The Employer will provide, free of charge, the areas of land where the Contractor shall establish the
office, housing, plant yard/stores, accommodation and camp for himself and his employees. The
Contractor shall provide, erect, serve and maintain all necessary buildings as-officés, housing or
plant/stores. for himself, his staff and his employees. These buildings shall, from the time of their
construction until the-.completion of the Contract, be the property of the Employer and the Contractor
shall not demolish or remove any buildings or part of any buildings or part of any buildings without

the-written permission of the Project Manager,

Contractor’s Transport
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The Contractor shall make his own arrangements for the transport, where nécessary, of his staff and

workmen to and from the site of the Works.

Sanitation

The Contractor i§ to arrange for a standard of sanitation, required by local regulations, to be maintained
throughout' the Works and housing, office and workshop/plant. yard areas. He -shall construct and
maintain at his own cost a system of surface drainage and waste disposal, which shall be approved by
the Project Mahager before any work commences. Sanitary ‘conveniences for the use of persons
employed in the Works shall be provided and maintained by the Contractor in accordance with the
appropriate regulations to the extent and in such a manner and at such places as may be approved by

the Project Manager, and all persons connected with the Works shall be obliged to use them.

Medical Arrangements
(D The Contractor shall make arrangements for treatment on the Site of casualties and sick persons
in first-aid units or in such other wards as may be necessary in accordance with the ‘appropriate

regulations..

(2)  Notwithstanding the minimum requirements prescribed above, the Contractor shall be

responsible for the adequacy of all the arrangements made.

Acquisition of Contractor’s and Project Manager’s Facilities
Notwithstanding the obligation of the Contractor to. remove all temporary facilities, the Employer

reserves the right to acquire some or all of the above facilities at rates and prices to be negotiated.

Surveying Equipment

The Contractor shall provide chainmen, tradesmen, technicians or labourers to assist the Project
Manager in carrying out his duties. The Contractor shall provide, maintain, service and replace as.
necessary the. following surveying equipment for the sole use of the Project Manager and Employer

and their staff:
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(1} One total survey station system, complete with two single prisms plus holders and all other
‘accessories;

(i)  One automatic or quick set dumpy level, complete with accessories;

(i)  Two 4m metric staffs, with 1¢m graduations;

(iv)  Six ranging rods; and

(v)  Three metric measuring tapes, 50m, 10m and 3m long.

Project Manager’s Staff Accommeodation and Offices
) The contractor shall design, construct; furnish and maintain a suitable temporary site office
‘made with wooden, steel or block material, comprising one office measuring, 20sq.m, a verandah (10

5q.m), and a toilet/washroom.

(2} The Contractor shall design, construct, furnish and maintain a-suitable temporary house made
‘with wooden, steel or block material for accommedation at the Site for the Project Manager’s staff
with the following spaces:
) Living/dinning roem (10 sg.m)
(i) ~Fitted kitchen (8 sq.m).
(iti) One double bedroom (9 sq.m)
{iv) Two single bedrooms (8'sq.m each)
(v) One bathroom/toilet.

(3) The-contractor shall submit to the Project Manager for his approval, deétailed drawings of the
site office and house together with a list of the furnitire-and ﬁt"t'ijngs. he intends to provide for each
building. The Contractor shall also provide and maintain a water supply and sewerage system to each
'building-, and where electricity is available the buildings shall be wired and connected to the supply,

though the cecupier’s would be responsible for paying their own monthly electricity bills.

(4)  The Contractor shall erect a 1.8 m high fence including an entrance gate around the perimeter

of the housing/office area.
Project Manager’s Testing Laboratory
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(13  The Contractor shall provide, equip and maintain for the Project Manager’s nse a testing
laboratory at the' Site. The laboratory and the equipment shall be removed and the site reinstated by
the Contractor at the end of ‘the Contract.

(2) The Contractor shall provide all necessary labour and laboratory technicians required by the
Project Manager for the efficient ninning of the laboratory for the purpose of controlling the quality
of materials used in the works, but the management of the laboratory shall be by the Project Manager:

3) The Contractor shall make arrangements for carrying out tests which cannot be carried out in

the site laboratory, at an approved testing laboratory.

(4)  The existence of the laboratory shall in no way relieve the Contractor of the responsibility for

carrying out his own tests in order to maintain the degree of control of quality hereinafter specified.

(5)  The Contractor is required to maintain at the project site in good working order that the.

following minimum- equipment at all times during the contract petiod:
(i) A complete set of BS sieves of 200 or 250mm diameter frames including cover, pan and brush;

(i)  One pan type weighing scale complete with weights to weigh up to 10 kg with a‘sensitivity of
lg;

(ili)  One slump test cone apparatus complete with standard tamping rod and steel base plate;

(iv)  Six (6) steel 152imm (6 inches) cube moulds; complete with two (2) tamping rods, base plates
and trowels;
(v)  One (1) set of Portable concrete test machine;
(vi)  One chemical balance to weigh up to 250g with weight box-and sensitivity of 0.1g;
(vif) 50 kg of clean, air-dry uniformly graded sand passing a No.16 sieve and retained on 1 No. 30
sieve;
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(viliy One sand-cone ‘apparatus comprising glass jars metal funnel, base plate and spatula for
determination of field density;

(ix)  Ome (1) set of soil compaction test set including the miold, rammer, extruder, siraight edge and
five (5) pans;

(x)  One set of electrical/gas oven with the inside dimensions, 600 x 700 x 500 mm

(x1)  Three (3) glass graduated cylinders of 1 litre capacity;

(xii) Three (3) thermometers with a range of zero to 100°C; and

(xiif) Twelve (12) moisture cans with airtight lids, 100mm diameter and 25 mm deep for moisture

content determination of soil samples.
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As.Constructed Drawings
(1) During the course of the works, the Contractor shall maintain a fully detailed record of all
changes from the tender drawings to facilitate easy and accurate preparation of the “As constructed

-d’rawihg_s-’" and fo ensure that these drawings are in all respects a true record of the installation.

(2)  The drawings shall show the complete installation of the Works. The scales shall be such that

details can be clearly showin.

Bench Marks

(I)  The Contractor shall locate and where necessary reestablish the permanent Bench Marks
shown in the drawings and install additional permanent Bench Marks where directed by the Project
Manager to facilitate the setting out and checking of the works. Prior to commencing the works, the
Contractor shall undertake a survey, based on the same local datum as used in the original topographic
survey, to confirm the elevation and horizontal position of all permanent Bench Marks and shall submit

a schedule of the said coordinates to. the Project Manager.

(2-)_ The Contractor shall be responsible for maintaining and regularly checking the elevation and
position of all permanent Bench Marks for the duration of the contract. Where it is found that an
existing Bench Mark is interféring with the progress of the works, the Coritractor may seek the Project
Mariager’s approval to relocate the Bench Mark. The Coniractor shall submit to the Project Manager

in writing the-coordinates of the new Bench Mark.

Contractor’s Ground Survey

(1) Asthe bush clearing opérations progress, thé contractor shall set out the works in accordance
with the Drawings, in a manner approved by the Project Manager: The Contiactor shall undeitake
topographic surveys .and prepare detailed site plans at an ‘appropriate scale, of the headworks,
reservoirs and other major structures identified by the Project Manager. The Contractor shall take
levels along '&e--alig_nr_ncnt of all canals, pipelines, drains and bunds at 25m intervals or as directed by

the Project Manager and shall plot the longitudinal sections to an approved scale and format.




2) On receipt and -approval of the site plans and longitudinal sections, Project Manager’s
engineers will finalize the design of structures and the alignment and levels of all canals, pipelines,
drains and bunds. Where modifications are necessary to the original drawings, the revised drawings

‘shall be made available to the contractor within 28 days of recetpt of his approved survey drawings.

(3) The Contractor shall agree a programme with the Praject Manager, for submission of the.
survey drawings in an ordered fashion to allow work to proceed without undue interruption whilst

‘designs are checked and modified.

(4} The cost of setting out and carrying out the survey work shall be déemed to be included in the
‘contractor’s overall ratés and no specific payment itém is included in the Bill of Quantities. The period
of survey and design modification shall be deemed included in the construction period, and no further

extension of the construction period shall be considered due to the survey and design modification.

Teniporary Works, Care of Water and Dewatering

(1) The Contractor shall construct and maintain all necessary temporary access roads, inchuding
temporary bridges if any, required in addition to the existing access roads for the constiuction’of canals
and structures within the constructionsites. All temporary bridges or other temporary access. facilities

across the rivers shall be removed from the river channel, after having served their purpose.

(2) The Contractor shall construct and maintain all nécessary cofferdams, channels, drains, sumps
and/or other temporary diversion and protective works; shall furnish all materials required therefore;
and shall furnish, instal], maintain and operate all necessary pumping and other equipment for removal
of water from the various parts of the works .and maintaining the foundations and other parts of the

works free from water,

(3)  The Contractor shall construct and maintain all necessary channels; diversions and other

temporary works necessary to ensure that"irrigation water supplies are not interrupted during the
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construction works.

(4)  After having served their putpose, all cofferdams or bther protective works in the construction
site shall be removed in a manner approved by the Project Manager, and such areas after those are
removed shall be leveled and graded to the extent required to prevent obstruction in any degree

whatever and maintaining the designed function of the structure.

(5)  The Contractor shall be responsible for and shall repair at his expense any damage to the
foundations, structures, or any other part of the works caused by floods, water or failure of any part of

the temporary diversion or protective works.

(6)  Thetemporary diversion channels and cofferdams at any stage shall be planned, designed and
constructed in such a manner that all floods which can reasonably be expected during the construction
of the work shall be safely discharged to the downstream without overtopping in any part of the

embankment works or damaging the river banks in the vicinity of the construction area.

(7)  Where excavation of foundation for embankment and structures extends below the water table
in common material, the portion below the water table shall be dewatered as far as possible in advance
of excavation. During placing and compacting embankment material, the water level at every point-on
the foundation of embankment or in the cutoff trench shall be maintained below the botiom or the
embankment until the compacted embankment has reached a height of 2.0 m after which the water

level shall be maintained at least 1.5 m below the top of the compacted embankment.

(8)  During the placing and setting concrete in the cutoff trench or any part of the structures, the

water table shall be maintained below the bottom of the newly placed concrete.

(9)  The Contractor’s plan for the temporary access facility, care of water during construction, and
method of dewatering from foundation eéxcavations, embankment and concreting shall be subject to
the approval of the Project Manager. Not less than thirty (30) days before intending to commence

construction of any part of the temporary works at each construction site, the Contractor shall submit
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to the Projéct Manager for his approval a detailéed construction programme for permanent and

temporary works and details of the following:

(1) Plan and design of temporary diversion channels

(iiy  Planand design of cofferdams

(i)  Plan of temporary access roads

(iv)  Planand design of temporary bridges

(v)  Plan of dewatering from foundation excavation for embankment

{vi)  Any other temporary works which the Conftractor may consider necessary for the proper
execution of the works

(vil) Any other temporary works whatsoever the Project Manger may request

(10)  The Contractor shall not commerice any temporary works until the Project Manager’s approval
therefore has been obtained. However, such an approval shall not relieve the Contractor from any
liability or obligation under the Contract. In addition, any risk consequent on the interpretation of such

data shown on the Drawings is to be entirely borne by the Contractor.

The cost of furnishing all labour, materials and. construction - _pl_an for construction, maintenance,
rernoval and all other works required for temporary access and diversion, care of water and dewatering

specified in this Clause shall be included in Lump Sum price, tender therefore in the Bill of Quaniities.
EARTHWORKS

Site Clearance
) The Contractor shall prepare the site; or other areas where indicated on the'drawings or ordered
by the Project Manager by carrying out a general clearance of the ground and by removing trees and

other vegetation to permit the proper execution of the works.

(2)  Stumps and major toots shall be grubbed out and all combustible material arising shall be
__gathered into windrows and burnt. The contractor shall take precautions to. prevent the spread of fire
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to adjacent land. Material not disposed of by burning and non-combustible material shall be removed

by the contractor to approved tips. The Proj ect Manager may order certain trees to be lefi staniding.

Surface Levels

After the area of ‘any section of the works has been cleared and trees have been felled and stumps’
removed to the satisfaction of the Project Manager; but before any other work is commenced, surface
levels of the ground shall be taken. The levels shall be taken at spacings agreed with. the Project
Manager. Levels shall similarly be taken on the surfice of the ground after the removal of topsoil or
unsuitable overburden prior to placing filling for an embankment. The levels shall be agreed with the
Project Manager. The Contractor shall prepare plans and sections which shall, when finally and
mutually agreed, be signed by ‘the Project Manager and contractor as truly representing the

configurations of the areas in question at the commencement of earthworks.

Definition of Earthworks
The following definitions of earthworks materials shall apply to this and other clanses of the

specification in which reference is made to the defined materials:
0y “Top soil” shall mean the top layer of soil that.can support vegetation;

(i)  “Suitable material™ shall comptise all that material which arises from excavations within the

site and which is approved by the Project Manager as.acceptable for usé in the works;

(i)  “Unsuvitable material” shall mean other than suitable material and shall comprise;
(@  Material from swamps, marshes and hogs;

(b)  Logs, stumps and perishable materials;

(¢} Material susceptible to spentaneous combustion: and

() Clay of liquid limit exeeeding 90 and/or plasticity index exceeding 65.

(iv)  “Soft” material shall mean all material other than that definéd.as rock hereunder;
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(v) “Rock’ shall miean those geological strata or deposits as described in the contract and any hard
natural or artificial material requiring the usé of blasting or approved pneumatic tools for its removal

but excluding individual masses less than 0.2 cu:m.

Top Soil Stripping
Where shown on the drawings, top. soil shall be removed from the sites of excavations and

embankments and deposited in separate heaps for re-use as and where directed by the Project Manager.

Removal of Unsuitable Material
Where directed by the Project Manager, the contractor shall remove unsuitable material to the depths

as ordered or agreed by the Project Manager and shall dispose of it in approved spoil tips

Exeavation - General

(1) Excavation shall be carried out with the allowances for wo'fking"spac'e givern in the Method of
Measurement to-the Bill of Quantities, unless otherwise shown as lines, levels and profiles on the
drawings or to such other lines, levels and profiles as the Project Manager may direct or approve in
writing. The work shdll be carried out by the contractor in such a'way as to avoid disturbance to the
surroundirig ground. Particular care shall be taken to maintain stability when excavating in close

proximity to existing works.

2) The work shall be carried out in .a careful manner to ensure that the-exposed surfaces are as
sound as the nature of the material permits and that no point shall protrude inside the lines shown on
the drawings except as otherwise specified or agreed by the Project Manager: In “soft” excavation,
which is to remain open permanently, exposed faces shall be. formed accurately to the required slopes
and profiles. Excavations in rock where the faces shall remain open permanently shall be so trimmed

that no peint protrudes within the required profile.

(3)  The contractor shall examine ‘all excavated faces regularly -and shall remove all insecure
material-or materials resulting from any falls. Where instructed in writin g by the Project Manager, the

contractor shall wash down exposed surfaces of excavated rock for inspection.
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(4) The contractor shall dispose of all material arising from excavations. If it is suitable and
required for the permanent works it shall be placed directly in such works or set aside for use as and
when required in suitable approved dumps, otherwise it shall be removed to tips provided by the

contractor unless otherwise provided or direeted by the Project Manager.

(5)  The contractor shall be responsible for keeping all excavations free from water from whatever
cause and shall provide such pumping capacity and other measures as may be necessary for this
purpose. The contractor shall make. good ‘any damage that may: resulf from his failure to keep

excavations free from water,

(6)  All excavation shall be cariied out with care and the method and plant to be used in the
execution thereof shall be to the satisfaction of the Project Manager. The contractor shall be
responsible for the safety and security of all excavation at all times. during the execution of the works
and where necessary shall provide timbering, shoring or other measures required by the Project
Manager to-prevent movement or loss.of ground outside the boundaries, settlement of or damage to
property, or injury to persons. The contractor shall make good any damage to structures, services or
other properties caused by such movement, loss of ground and settlement. The contractor shall also
take precautions to route his plant in such a mannet as to minimize the likelihood of slips eccurring

due‘to vibration or surcharge from the working or movement of heavy machinery.

(7)  The contractor will be permitted, subject to the approval of the Project Manager, to-adjust side
slopes of excavations in “soft” material, which are to remain open temporarily in preference to shoring

or strutting. However, no payment shall be made for the extra excavation thus incurred.

(8)  The contractor shall notify the Project Manager without delay of any permeable strata, fissures

or uriusual ground encountered during excavation.

Blasting

(I)  The contractor shall not be permitted to use explosives for rock excavation without the
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approval of the Project Manager. The centractor shall only émploy suitably qualified and experience
personne] to manage and supervise blasting operations. For each blasting operation, the contractor
shall submit to. the Project Mariager. for apptoval a statement detailing the type of explosives to be
used, methiod of transport, storage, blasting procedures, safety precautions to be observed and the.
names and experience of the personnel who will supervise the work. Notwithstandifig the Project
Manager’s approval, the contractor will be responsible for the blasting operations and shall accept full.
and absolute liability for any claims resulting either directly or indirectly from the use of explosives.

.on the site,

(2)  The blasting operations shall comply in every res_p_e_ct with the regulations and laws covering
the use of explosives in Ghana and the- contractor shall. be responsible for obtaining all necessary
permits.

‘Excavation beyond Line or Level

If from any cause whatsoever excavations are carried out 'be'y'ond their true line and level, other than
oh the instructions of the Project Manager, the contractor shall make good to. the required line and-
level with appropriate grade of filling te be contained in the true excavation, or with concréte or other

approved material in such a manner as the Project Manager may direct.

Approval of Excavation

‘When excavations have been taken out accurately to the profiles and dimensions required for the work,
the contractor shall inform the Project Manager who shall carry out an inspection of the excavation.
If, after his inspection the Project Manager requires additional excavation to be carried out, the

contractor shall do so to such new profiles or-dimensions as the Project Mana_ger may-direct.

Excavation for Structures
(D Open excavation to form a foundation for-a structure shall be carried out 16 the lines necessary

to permit the proper construction of the structure to the approval of the Project Manager.

(2)  Wherea structure is to be founded on “sofi” ground, the excavation shall be taken down until

the required formation is exposed and prepared to the approval of the Project Manager. Where concrete
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has to be placed ona soft foundation, the Project Manager may direct that a blinding layer of Class D
concrete be placed beneath the structural concrete immediately after completion and approval of the
excavation, or require the contractor to remove the last 75imm of excavation immediately prior to

placing the conerete.

(3)  Where a structure is required to be founded on rock, bit is not tequired to penetrate into it, all
'sb‘ﬁ overburden shall be removed and the surface of the rock cleaned of any loose material by-barringj_
and wedging. Where the foundation is required to penetrate into the rock, excavatior of the rock may
be carried out by blasting but in such a manner as to prevent the shattering of the rock which is to’
remain. The Project Manager may direct that the last 300mm of rock shall be left to be removed by

barring and wedging or by the use of.approved pneumatic tools so that the exposed surface is sound.

(4} The Contractor shall report to the Project Manager whenever excavations are ready to receive
concrete. No concret_ing. shall be'placa-in'the foundations until the contractor has-obtained the Project
Manager’s agreement that a secure foundation has beeil reached and that the excavation has been

carried out to the lines and levels required.

Excavatjon for Fill Foundations

(I}  Foundations for embankments shall be excavated to the depths or to the soil or rock grade
indicated on the Drawings or described in the Specifications. The suitability of each part of the
foundation for placing fill thereon shall be determined by the Project Manager. No fill shall be placed

before acceptance of the foundation by the Project Manager and recording of the geology.

(2)  Where specified onthe Drawings or Specification or as directed by the Project Manager, seams:
and other defects below the general level of the foundations shall be-excdvated and filled or covered
'Wifh-_mate'r’ials"inéluding‘ mortar and concrete to the satisfaction of the Project Manager before fill is

placed thereon.

(-3')_ Where embankments are to be constructed on sloping. ground, benches shall be excavited in

the foundations to the dimensions shown on the drawings, or as directed by the: Project Manager.
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(4)  Except where specifically permitied by the Project Manager, all foundations for fill shall be’

kept free of water when piaciilg fill thereon.

(5)  Earth foundations shall have the top 200mm sufficiently moistened and, if necessary harrowed
or scarified and compacted to at least 95 per cent of the maximum by density as determiried by the.
standard .compaction test (Number 13 in BS 1377). Material too wet to be so compacted shall, as
directed by the Project Manager, be allowed to dry, harrowed 6r scarified o reduce the moisture

content to the required amount and then be re-compacted.

Trench Excavation
(1)  Trench excavation shall be performed by the use of hand tools and -approved mechanical

equipment, in such a manner as to minimize disturbance of the sides and bottom of the excavation.

(2)  Trenches for pipes shall be-excavated to.a sufficient depth to enable the pipe and the specified
joint, bedding, hunching and surround to be-accommodated. Unless otherwise stated, the width of the

trench shall be equal o the nominal diameter of the pipe plus 400mm.

3y  The Contractor shall fill-any over excavation beneath the pipe or bedding with well rammed
selected general excavation material. The contractor shall dispose of surplus excavated material not.

required for backfilling to spoil tips:

(4)  The sides of trenches shall be adequately supported at all times. -Alternately, where the
contractor has elected and the Project Manager has approved to excavate the trenches ini open cut, the

contractor shall ensure that the side slopes of the excavation are sufficient for stability.

(5)  Where rock or boulders are present in the sides or basé of a trench in which a pipe is to be
installed, the trench shall be trimimed so that when the pipeling is laid, no projection of rock comes
within 100mm of the outside of the pipe at any point. The over excavated portion shall be backfilled

with approved granular material.
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Canal and Drain Excavation

(1)  The excavation of all canals and drains shall be executed to the lines, levels and profiles shown
on the drawings or as ordered by the Project Manager, and in such a manner as to. ensure that the-
stabjlity of the side slopes is.not endangered by undercutting. Should slips or undercutting oceur for
Teasons not attributable to the contractor’s negligence or method of working, the Project Manager will
give instructions to the contractor for remedial works to be carried out by the contractor-at the expense

of the Employer..

) Where channels are to be reshaped, cleared and trimmed, the width, depth, side slopes and
centre line of the final channel section shall be as shown on the drawings. The contractor shall clear
all weeds and growth from existing channel and survey and agree the existing profile with the Project
Manager, before commencing excavation. The section of the waterway is the miﬂimumlrequired_ and
sides of chiannels shall be trimmed to the required slope so as to provide widths not Tess than those

shown on the drawings.

(3) Any canals, stream, drains or pipes which take watér to or from cultivated land must be diverted
80 as to maintain their flow before being moved or broken into. unless express permission to the
contrary is obtained from the Project Manager. All diversions and their. subsequent reinstatement are

to be carried out to the satisfaction of the Project Manager.
) Side slopes of channels shall be trimmed 0 a neat appearance and even surface,

(5) In the construction of channels and embankments. a local balance of cut and fill shall be
maintained as far as possible. A deficiency of fill material shall be made up from bed borrow or
gleaning. Surplus material, if suitable and approved by the Project Manager may be used for an
increased width of embankment otherwise it may be spread at the toe-of the embankment or placed in

spoil tips as directed by the Project Manager.
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Disposal or Excavated Material

(1 Material obtained from excavations, which is suitable for forming embankments or other fill
areas shall be placed directly in the works or setaside foruse as and when required in suitable approved
dumps. Any such suitable material which may bé surplus to the total requirements of the works shall
be hauled to spoil tips provided by the contractor, unless otherwise provided or permitted by the.

Project Manager.

(2)  If the contractor is permitted to remove suitable material from the Site to suit his operational
procedure or to take such matetial for purposes other than forming embankments or other rill areas,
he shatl make good any consequent deficit of fill arising therefrom, unless otherwise agreed by the

Project Manager.

(3)  All material not suitable for embankments or other filling shall, unless otherwise directed by
the Project Manager, be hauled to separate spoil tips provided by the Contractor.

Spoil Tips

(I)  The Contractor shall be responsible for the provision and sufficiency of tips for the permanent
disposal or spoil and shall select their location within the general areas indicated on the drawings or
as otherwise designated or approved by the Proj ect Manager. The contractor shall submit his proposals
for the locations and detailed treatment of tips to the Project Manager for approval, which will in no
way relieve the contractor of his responsibilities and obligations under the contract, whethér or not

locations are shown on the drawings or otherwise designated.

(2)  No spoil shall be _pe_r.manently deposited other than in-approved spoil tips. Spoil tips shall be
built up and compacted and trimmed and regulated 1o levels and profiles approved by the Project
Manag_'er.' Where directed by the Project Manager, upper surfaces and slopes of the tips shall be top

soiled to specified thickness.

Borrow Pits and Quarries

(1) Where there may be an insufficiency of suitable material from excavations for filling, the
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contractor shall obtain such material from borrow pits or quarries approved by the Project Manager
where the filling is required for the permanent works.

(2)  The coniractor shall investigate the site which he proposés to open up and shall provide fuil
and detailed information by means of boreholes, trial pit testing reports, etc, to satisfy the Project
Manager that the quality of the material meets the requirements of the specification and that the

quantity is adequate for the works.

(3)  Notwithstanding the foregoing, the Project Manager shall have the right to order the contractor
to obtain materials from a particular designated source or by widening cuttings in the permanent works

beyond the lines show on the drawings.

(4)  The contractor shall provide plant and equipmert and make all other arrangements for
excavating, loading and transpotting material of the specified quality for completion of the works in
accordance with the agreed programme. These: provisions shall include where necessary for any
operations involving selection, stockpiling and double-handling of suitable materials, the disposal of
unisuitable material or overburden and any other operations which may be found necessary due to the

nature and disposition of the excavated materials.

(5)  The pits and quarries shall be operated in a safe manner and be provided with ample drainage
to-leave no stagnant pools. On completion of the works they shall be left free-draining and in a tidy
and regular state. All loose material shall be barred down and no face shall be left overhanging except:

with the approval of the Project Manager:

‘Earth Filling
(1)  Material for filling shall be obtained from approved sources or selected from excavations.
containing no vegetation or perishable matter, graded to ensure a dense stable and homogeneous fill

when compacted and to the approval of the Project Manager.

(2)  Prior to commencement of filling, the contractor shall submit in writing to the Project Manager

for approval his proposals for carrying out the work such that the optirnum use may be made of
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-excavated matenal and the proposals shall include the compaction plant and methods for adjusting the
moisture content, of the material which he intends to use. No filling shall be carried out until the

proposals and the material intended to be used are approved by the Projéct-Managcr.

{3)  Embankments shall be built to the lines, levels and _pro’ﬂles shown on the drawings or as
ordered by the Project Manager. The levels shown are those required after settlement by natural
consolidation or compaction. All material for filling shall be free from iree roots and other vegetative

matter, building rubbish, and stones and lumps retained on a 75mm sieve or other deleterious material.

©)) Fill shall be placed in layers not exceeding 150mm thickness, each layer being searified and
thoroughly compacted to obtain a.dry density not less than 95% of the Proctor maximuimn dry density
as determined by Test Number 12 of BS 1377, “Methods of test for soils for civil engineering
purposes”. The in-situ dry density of the compacted fill shall be determined by taking cores with a
hand augur. The fill material, prior to compaction shall be biought to a moisture confent within the
range 2% of the optimum as determined by Test Number 12 of BS 1377. If ‘watering is required, it
shall be carried out in such a manner as to-ensure the even distribution of water throughout tﬁe_'iayer
to be compacted and the compaction operations will follow whilst the moisture content remains within

the specified range.

(4) The Contractor shall take all necessary measures to. prevent any damage or defects to the works
which may be caused by settlements, slips or falls of embankments and shall make good such damage

or defects as may occur, to the satisfaction of the Project Manager.

(5)  Any instability of any adjacent excavation resulting from the embankment not being formed
to the lines, levels and profiles shown in the drawings or as ordered by the Project Manager will be
the responsibility of the contractor, Where double-handling of excavated material is necessary, the
contractor will be responsible for the temporary deposition of the material such that it does not

endanger the stability of the excavation.
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Backfilling of Structural Excavations

(1)  Backfilling of structural excavations.shall be-carried out with spoil selecied and approved by
the Project Manager. The spoil 'shall be placed in layers not exceeding 200mm compacted thickness
or other such thickness as the Project Manager may approve or direct and. shall be compacted. as

specified in Clause 317,

(Z)  When material is filled up to or over any structure, the filling shall be brought up equally on
each side or as otherwise agreed by the Prqjectﬁ Manager so that:no unequal pressures likely to. cause

damage to the structure are applied.

Filling under Raised Foundations

1) The material to be used as general filling under raised foundations shall consist of suitable
material obtained from adjacent excavations.or approved borrow sources, and shall be placed in Jayers
not exceeding 100mm loose thickness. The material shall be compacted to the degree of compaction

specified in Clause 317.

(2)  Hardcore under floor slabs shall consist of hard stone, broken concrete blocks orbricks or other
sound hard material approved by the Project Manager. Tt shall not exceed 100mm in any dimension
and shall be free from dust, clay, rubbish, wood or any other deleterious matter. Hardcore shall be
compacted by hand tamping with a heavy tamper or by use of suitable mechanical equipment and shall
be well watered during compaction. The hardcore shall be blinded with sand swept into the interstices

of the finally compacted hardeore and highly ramped or relled.

Slopes and Batters

Where a'slope is given in the Specification or on the Drawings as a radio of vertical and horizontal

components, it shall be understood that the first component is vertical in all cases e: g. a “slope of lin

2" will mean 1 vertical in 2 horizontal and a “batter of 4 to 1" will inean 4 vertical to 1 horizontal. This

meaning will be attributed to all other terms such as “inclination” and “gradient”.

Cross Ripping

Prior to the installation of tertiary canals or pipelines, the irrigable area shall be cross ripped to:a depth
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of 500mm in two perpendicular directions. The ripper tines shall be set at a maximum spacing of
Imand shall be designed to lift roots and large stones to the surface where they-shall be collected and

burnt-or removed to tips, approved by the Project Manager; located outside the irrigable area.

Land Smoothing and Leveling
Land. smoothing and leveling shall first involve the rough leveling of isolated hillocks and holes,
followed by the smoothing of the individuial irrigable plots and cutting of field drains using a bulldozer

or a.grader.

1) High spots, such as anthills shall be flattered and the material spread over the surrounding area
to leave an even surface. EXisting. holes and depressions shall be filled either with material trimmed

from the surrounding area or borrow pits as directed by the Project Manager.

(2)  Prior to commencing the smoothing operation the alignment of tertiary canals, pipelines and
drains shall be pegged on the ground. Commencing at the top of each irrigable block, the contractor
shall survey a smooth line-on 2 1:500 ~1:1000 gradient away from the tettiary canal or pipelitie towards
the tertiary drain within a plot where developed for upland and shall survey a level line within a plot
‘where developed for paddy. The tertiary canal along the line and to the profile shown in the Drawings
shall then be eéxcavated.

(3) Operating in a series of ‘passes, the grader or. the bulldozer shall smooth the land at smooth
slopes or level within the boundaries of the plots as shown in the Drawings or otherwise directed by
the Project Manager. The process is then repeated to the lower plots by pegging and smoothing or

leveling,

4) The land smoothing and leveling shall be done within the tolerance given in the Appendices,

and the_ﬁnal'.smo_othing_ and leveling will be done by the farmers.

Chise] Ploughing
After the smoothing operation the individual plots shall be chisel ploughed to a depth of 300mm, using
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a seven tine chisel plough approved by the Project Manager.

Top soiling
‘The Contractor shall obtain topsoil from temporary dumps or approved 'bor_rowfpits and shall spread.

it on level or sloping surfaces, where ordered, 1o specified depth.

Grassing

-(_1)_ The topsoil shall be lightly and uniformly raked to give a fine tilt tp to 25mm deep.

(2)  The surface shall be grassed with a local grass with a creeping habit, of which the source and
variety shall be approved by the Pr‘oj_éct Manager. Grass sprigs shall be planted at 0.3m x 0.3m

spacings. The grass shall be adequately watered until such time as the grass becomes established.

(3) Should the--gro'wth fail to become established for any reason the contractor shall recultivate
and replant grass as necessary at his own cost in accordance with the above specification, for as many
times as necessary for the grass to become established. Having grown to between 50 and 75mm high,
the grass shall be topped by cutting to leave between 25 and 50mm minimum growth.and watering
shall be continued as necessary until the grass is firmly established to the Project Manager’s

satisfaction.

Trial Pits
‘Where directed to excavate trial pits, the contractor shall keep these open for as long as the Project
Manager may direct. During the whole of this period the contractor shall adequately fence or cover

over the pits as directed and pump them out as and when required.

Auger Holes.

Where directed, the contractor shall sink auger holes through soft material in such a way as to give
continual visual evidence of the nature .of the ground and the taking of 50mm diameter undisturbed
tube samples at every change in-stratum or at every. 1.5m where strata exceed that thickness. Wash-
auguring methods will not be permitted.
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Records of Auger Holes

Auger holes shall be sunk by competent operatives and under skilled supervision. Exact records shall
be kept for each auger hole showing the nature extent and depth of the materials passed through, the
level or levels at which water was met and the level of standing water in the completed hole. These
records shall be in aform approved by the Project Manager and shall include a diagram of the hole.

Records shall be provided to the Project Manager daily.

Samples

(1)  Undisturbed samples shall be retained in the tubes in which they are taken, immediately after
being taken from the-auger hole the ends of the sample shall be removed toa depth of 6mm and several
'layers-of molten paraffin wax applied by brush. Any space between the.end of the tube and the top of
the wax shall be tightly packed with suitable material and an airtight lid or screw:cap.placed on each
end of the tube.

(2)  Distuwrbed samples, immediately after taken shall be placed in airtight glass jars.

(3)  Each samplé should be clearly marked with the auger hole reference and level from which it
was taken, and numbered in accordance with the. Project Manager’s Instructions and shall then be

transported to the Testing Laboratory.

Preparation of Formation in Lined Canals

The Contractor shall sterilize the formation in canals which are to be subsequently lined in concrete
io prevent vegetation growth. Sterilization shall be by spraying a water solution of polyborchlorate
(270g of powdered polyborchlorate. per sq.m) immediately following the final trimming and shaping
to the required profile.

Earthworks Tolerances
Earthworks shall be. executed to the tolerances stated in the Appen‘dices- or to such other tolerances as

the Project Manager may approve.
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CONCRETE

Concrete
Congcrete shall consist of cément, graded aggregate and water thoroughly mixed, placed and compacted

as'specified in the following ¢lanses.

Chlorides in Concrete
The total combined content of calcium chloride and sodium chloride in any batch of concrete is not to

exceed 0.334 by weight-of the amount of cement.

Cement
(1)  The cement used throughout the Works shall be obtained from manufacturers approved in
wiiting by the Project Manager and shall as appropriate comply with the following_Speciﬁcation:

BS12 “Portland cement”
BS 1370 “Low heat Portland cement”

2 Except where otherwise specified the cement shall be Ordinary Portland Cement (OPC;_)'._

Cement Testing

(I)  All cement shall be certified by the manufacturers as complying with the requirements of the
appropriate specification. Before orders are placed, the Contractor shall submit details of the proposed.
supplier(s) together with such information 6n the proposed methods of transport, storage and
certification so that the Project Manager may satisfy himself that the quantity and quality required can
be supplied and maintained throughout the construction period. Where necessary the Project Manager
may require further representative samples of the proposed cement to be taken and forwarded to a

nominated laboratory for analysis.and testing before the souice is approved.

(2)  Having obtained the Project Manager’s approval of the source(s) of supply, transport, storage

and. certification of the cement, the Contractot shall not modify or change the agreed arrangerrients

53




without first having obtained the Project Manager’s permission.

(3)  In addition to routine .test:-cer_t'iﬁt:ates__, which are to be supplied by the manufacturer to show
the average results of sample tests made on batches of cement produced at the works, the Project
Manager may also make any further tests which he shall consider necessary or advisable to satisfy
himself that the cement on stte complies with the Specification and has not suffered deterioration in’

any manner during transit or:storage.

(4)  The Coritractor shall ensure that the arrangements for the storage of the cement on the site as
hereinafter specified are sufficient for the segregation and identification of each consighment umntil the

results of the sampling and testing referred to in Subclause (3) above are available.

(3)  No cement shall be used in the works until it has been passed as satisfactory by the Project

Manager.

Storage of Cement
(1) Cement shall be delivered ta the site of the works in sound and properly sealed bags and while
being loaded or unloaded and during transit to the concrete mixers whether conveyed invehicles or

by mechanical means, must be protected from the weather by effective coverings.

(2)  The Contractor shall provide at his own cost perfectly weatherproof and well-ventilated sheds
having a floor .of wood or concrete raised at least 300mm above the ground for the storage of the
cement. The sheds shall be-large enough to store Sufficient cement to ensure contintitty of work and
each consignment must be stacked separately therein to perrif easy access for inspection, testing and
approval. On delivery at the site, the cement is at once to be placed in these sheds and shall be nsed in
the order in which it has been delivered. Cement which has been damaged in transit to the site or has
become stale or -otherwise unsuitable, and hardened lumps. or cakes of cernent which cannot be
crumbled into fine powder in the hand shall not be used in the permanent works except with the

specific approval of the Project Manager.
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Fine Aggregate
(1) Fine aggregate for concrete shall be clean sand complying with BS 882, “Aggregates from-
‘natural sources for concrete”. The sand shall be from approved sources :and which in the opinion of

the Project Manager is not clean shall be washed before use:

(2)  Crushed sand up to'a maximum of 30% may be added fo natural sand in order to achieve the

required grading. Crushed sand alone may only be used with approval of the Project Manager.

(3) Sand for use in mortar and rendering shall conform in all respects with BS 1199 and 1200,

*“Building sands from natural sources”.

Coarse Aggregate
(1) Coarse aggregate for concrete and other purposes shall comply with BS 882, “Aggregates from
natural sources for concrete”. It-may be either natural gravel or stone broken to the desired size and

shall be obtained from quarries, pits or other sources approved by the Project Manager.

2) Gravel or ballast shall be free from clay, earth, loam or other organic or similar material and
shall be approved by the Project Manager. Any sand that may be amongst it shall, unless otherwise
directed, be removed by screening if required and kept apart. Should the sand thus obtained be suitable
in the opinion of the Project Manager for use in concrete, it may be used for the purpose provided that
it complies with the conditions specified for sand in the preceding_"Clau'se. Gravel or ballast which in
the opinion of the Project Manager is not clean shall be thoroughly washed before use.

(3)  Broken stone shall be of hard durable rock. Notwithstanding approval by the Project Manager
of its source, the stone as delivered to the works will be subject to rejection if for any reason the Project
Manager' considers it unsatisfactory. It must be. perfectly clean and no soft, clayey, shaly or
decomposed stone will bé approved. The stone must be broken in a stone crusher of approved type to
the sizes hereinafter specified and any dust or fine material below Smm in size made in the stone
crusher is to be removed by screenifig if so required and if the Project Manager so orders the stone

shall be thoroughly washed by an approved method.

55




(4)  When so required and before the work is commenced, laboratory tests shall be made of the
aggregates to be used on the works to establish their suitability for concrete. In ‘addition to these
laboratory tests the Projéct Manager may require check tests of Actual deliveries to be made at the site

from time to time.

(5) The grading of coarse -aggregate by analysis shall be within the limits laid down in BS 882,
Table 1, Coarse Aggregates. Should an analysis of the grain size of the material show-a deficiency in
any particular size such as to affect the density of the concrete, the Project Manager may require the
Contractor to add such guantity of aggregate of any particular size that he may-deem advisable. In
every case the material shall when mixed with sand produce a well graded mixture from the largest to

the smallest size specified to ensure that concrete of high density shall be produced.

Storage of Aggregates

All sand and aggregate for concrete shall be stored on close fitting timber, steel or concrete stages of
approved design with drainage slopes or in bins of substantial construction in such a4 manner as to
prevent segregation of sizes and to avoid the inclusion of dirt and other foreign materials in the
concrete. All such bins shall be emptied and cleaned at intervals as instructed by the Project Manager.
Each size of aggregate shall be stored separately unless otherwise approved by the Project Manager.

‘Water for Concrete

Clean fresh water is to be used for the mixing of all concrete and mortar and is to be from a Source
approved by the Project Manager. If requited by the Projéct Manager, samples shall be taken from the
proposed source of supply and submitted to.a nominated laboratory for testing in accordance with BS
3148, “Tests for water for making conicrete” and on the results of these tests the Project Manager will

decide whether the source is acceptable.

Additives and Admixtures
(1) The use of non-corrosive additives or admixtures in concrete may be ordered or approved by
the Project Manager according to circumstances. Such approval will only be given when the contractor

has demonstrated to the satisfaction of the Project Manager that the resulting concrete is no less strong,
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dense and -durable than that obtainable without the vse of additives.

(2)  Samples and the manufacturer’s full data and instructions of any additive of admixture
proposed by the contractor shall be submitted for testing at least 60 days in advance of use; which shall

required the written approval of the Project Manager.

3) When additives or admixtures are used in the works very strict control is to be maintained to

ensure that the correct quantity is used at all times.

Steel for Concrete
(1)  Steel reinforcement used in reinforced concrete shall comply with the following British

Standards as approptiate:

BS 4449 “Carbon steel bars for the reinforcement of concrete”

BS 4461 “Cold worked steel bars for the reinforcement of concrete”
BS 4482 “Cold reduced steel wire for the reinforcement of concrete”
BS 4483 “Steel fabric for the reinforcement of concrete™

(2)  The Contractor shall furnish the Project Manager with copies of the manufacturer’s certificates
of tests for the steel reinfotcement to be supplied. The Project Manager may, however, order
independent tests 1o be made and any steel which does not comply-in all respects with the appropriate

foregoing specifications will be rejected.

(3)  Bends, cranks or other labours on reinforcement bars shall be carefully formed in accordance
with the drawings, BS 4466, “Scheduling, dimensioning, bending and cutting of steel reinforcement
for concrete” and BS Code of Practice 114, Part 2 “Structural use of reinforced concrete in buildings”.
The bars shall be bent cold in a manner which will not injure the material. Bends shall be made round
a former having a diameter of at least four tines the diameter of the bar except for bends in cold
twisted steel bars for which a former of at least six times the diameter of the bar shall be used. Where

splices or overlapping in reinforcement is required the bats shall, unless otherwise shown o the
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drawings, have an overlap of not less than thirty diameters where a U-hook is employed on each of
the ovetlapping bars.and forty-five diameters on bars without hooks. Fabric reinforcement sheets are

to-overlap by two meshes.

(4)  The number, size, form and position of all steel reinforcing bars, ties, links, stirrups and other
parts of the reinforcement shall be in exact accordance with the drawings and they shall be kept in the
cotrect position and with the required cover without displacement during the process of compacting
the concrete in place in a manner approved by the Project Manager. The contractor shall provide all
necessary distarice pieces and spacer bars at his own cost to maintain the reinforcement inthe correct
position. The type of distance piece shall be subject to the approval of the Project Manager. Timber
blocks for wedging the steel off the formwork will not be allowed. Any ties, links or stirrups,
connecting the bars shall be taut so that the bars are properly braced and the inside of hooks and bends
shall be in actual contact with the bars around which they are intended to fit. Bars shall be bound
together with best black -annealed mild steel wite and the bindihg shall be twisted tight with pliers.

The free énds of binding wire shall be bent inwards.

(5)  Before any steel reinforcement is embedded in concrete any loose mill scale and rust, and any
oil, grease or other deleterious matter shall be removed. Partially set concrete, which may adhere to

the exposed bars during concreting operations, shall likewise be removed.

Concrete Strength
(1) The strength of concrete to be used in the works shall be as shown on the-drawings, Bills of
Quantities or as directed by the Project Manager. The characteristic 28 day curing strengths, when

tested in aceordance with the. following clauses.

(2)  The term characteristic strength means the value of the strength of concrete below which not

more than 5 percent of the test results fall.

3 Before any concrete is placed in‘the works, the contractor shall submit to the ‘Project Manager

for his approval full details of the mixes he proposes to use for each Class of concrete together with
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their expected average strengths. These mixes'shall be based on the results of trial mixes as specified
hereafter.

Concrete Mix Designs

Prelininary tests are to be carried out jointly by the contractor and the Project Manager to determine
the mixes which will satisfy the specification with the available materials. These mixes shall be
designed with due regard for the -workabi]ity necessary to allow the contractor to place and compact

‘the concrete with the ‘equipment he propdses to use in any particular situation.

Trial Mixes

Unless there are existing data showing that the proposed mix proportions will produce the grade of
concrete required with adequate workability for full compaction by the method to be used in
‘production, trial mixes shall be prepared under full seale conditions and tested in accordance with BS
1881, “Methods of testing concrete™. Trial mixes shall also be made subsequently whenever 4 change
1s intended'in materials or in the proportions of the materials to be used. Representative samples of the
materials to be used shall be taken and three trial mixes using the proposed proportions shall be made
on different days. The workability of each of these three mixes shall be determined and a batch of six
cubes from each mix shall be made three for tests at 7 -'da_ys and three for tests at 28 days. The Project
Manager will normally approve the proposed mix propertions provided the average Sirength of the
three trial mixes is not less than the designed mean strength minus the designed standard deviation
and subject to-the conditions noted below, Further trial mixes shall be made if the range of strengths,
that 1s the maximuin minus the minimum, of the three cube resultsin any batch exceeds 15% of the
average of that batch, or if the range of the three batch averages exceeds 20% of the overall average
of the batches.

Works Test

Test cubes shall be made, cured, stored, transported and tested in compression in accordance with BS
1881, “Methods of testing concrete”, The method of compacting cubes by vibration shall be subject
to the-approval of the Project Manager.

Samples of concrete shall be taken at random each day for each grade of concrete made. The number
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-of samples per-day and the times which they shall be taken shall be varied at random or as directed by

the Project Manager.
In addition, stump tests shall be carried on each batch from which cubes are taken.

From each sample two cubes shall be made for testing at 28 days and one for testing at 7 days for

control purposes.

Additional Cube Tests
In addition to the works test cubes described above, the Project Manager may order additional cubes
to be made for'the following purposes; to determine the strength of concrete at the time of strip__ping

moulds, to determine the duration of curing or to check testing efrors.

Test Failure
(1) Should any works test cube fail 1o attain the specified strength, an immediate examination shall
be make to find the cause of the failure and a report sent o the Project Manager who will take suitable

action which may be one of the following:

(). He may order the ctonerete corresponding to the cubes to be cut out and replaced in accordance

with Clause 35 of the Conditions of 'Co‘n_tract._

(i)  When the failure relates to concrete used in structural members which lend themselves 16 being
load tested such as beams, columns or slabs, the Project Manager may order the affected member to
be 56 tested in accordance with his. instructions. If 'cracking_ or any other sign of failyre appears, the
concrete shall be cut ot to the extent ordered by the Project 'Man’ager" and replaced with sound

material. Otherwise, the member may be accepted as satisfactory.

(iif)  When the failure, in-the opinion of the Project Manag‘er,; is slight and oceurs in a continuing
concreting operation fora large mass of congcrete, the next works test result may be awaited and, if the

failure then persists, ﬂie- Project Manager may order that concreting shall cease forthwith and not be
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resumed until further preliminary tests indicate that the mix has been corrected. Otherwise; the

concreting may be allowed to continue with the same mix.

(2)  The cost of these tests including the cutting out and replacing of concrete of inferior quality
shall be borne by the contractor if the test results show the concrete not to be in accordance with the

specification.

Workability
(1) The concrete shall be of such consistency that it can be readily transported, placed and compacted
in the works without segregation of the materials. The resulting-conerete shall be uniform and free

from honeytombing.

(2)  Priorto the approval of the trial mixes, the Proj ect Manager may require the Contractor to erect
a section of formwortk complete with reinforcement fixed in position and generally representative of
the sections comprising the works. This formwork shall be filled with concrete produced. for the trial
‘mixes and compacted in the same manner and with the same equipment to be used in the works. The
-appearance of the concrete after striking the formwork shall be to the satisfaction of the Project
Manager who may otherwise require the mix to be modified and further batches of conciete made and

tested as above.

(3)  Thewater/cement ratio for the various classes of concrete shall be detérmined by the trial mixes
and in no case shall the water/cement ratios used be allowed to exceed by more than 10 percent those
determined by the trial mixes. Efficient means shall be provided for determining the moistute content
of the sand and coarse aggregate at all times. The contractor shall be required to have an accurate
knowledge of the moisture content of all sand and ¢oarse aggregate as they reach the mixer and he
shall make stich adjustments to the mix as-are necessitated by change in the moisture content of all
aggregate.

Counsistericy

The contractor shall carry out slump, compaction factor or other ‘workability tests as required during

conereting of permanent works in order to relate the degree of workability of the mix with the
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numerical value obtained during the trial mixes.

Concrete Return Records
The contractor shall-send weekly to the Project Manager a return showing the-quantities of cement

and the number of miixes of each class of concrete used in each section of the works.

Records shall be kept by the contractor of the positions in the works of all baiches of concrete, of their
class and of all test cubes or other specimens. taken from them. Copies of these records shall be

supplied to the Project Manager.

Batching

The aggregates and cement shall be proportioned by means of efficient weigh batching machines
except when the Project Manager has approved the use of volume batching. The machines shall be
carefully: maintained and cleaned and they shall be provided with simple and convenient means. of
checking the accuracy of the weighing mechanism, and they shall be checked when required by the

P’roject Manager.

For volume batching suitable gauge boxes shall be. used. Cement shall be taken as weighing 1440

kg/cum or other such amount as may be determined by the Project Manager as a result of tests.

Mixing Concretée by Machine

The concrete is-to. be mixed in machines of the batch mixing or other approved type. The machines
are to ensure that all the concreting materials including the water are thoroughly mixed together
between the time of their déposition in the mixer and before any portion of the mixture is discharged.
The machines must be capable of discharging their contents-while Tunning.

Mixing Concrete by Hand

Where it is not 'possible to employ machine mixing and approval has been obtained from the Project

Manager, concrete shall be mixed by hand as near as practicable to the site where it is'to be deposited..

Clean mixing bankers or platforms of sufficient area for the proper execution of the work shall be
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provided. These platforms if constructed of timber shall consist of planks closely jointed so as to avoid
the loss of any grout or liquid from the wet conerete. The whole of the aggregate and cement shall be.
turned over on the bariker in a dry state at least twice, the water shall then be added gradually through
a rose head, after which the materials shall again be eéntirely turned over in a wet state at least three:

times.

Transport of Concrete

The concrete shall be discharged from the mixers :and.transp_orted to the works by means which shall
be approved by the Project Manager and which shall prévent contamination, (by dust, rain or other
causes) segregation or loss. of ingredients. The means of transportation shall ensure that the: concrete.

is of the required workability at the point and time of placing.

Placing of Concrete

(1)  The concrete shall be placed in the positions and sequences indicated on the drawings, in the
Specification or as directed by the Project Manager. Except where otherwise directed, concrete shall
not be placed unless the Project Manager or his representative is present and has previously examined
and approved the positioning, fixing and condition of reinforcement and any other items to be

embedded and the cleanliness, alignment and suitability of the containing surfaces or formwork.

(2) The concrete shall be deposited as nearly as possible in its final position without réhandlihg-'or
segregation and in such a manner as to avoid displacement of the reinfcirce'ment, other embedded items
or formwork. Wherever possible bottom opening skips shall be used. Where chutes are used to convey
the concrete, their slopes shall not be such as-to cause segregation and suitable ‘spouts ‘or baffles shall
be provided where necessary. Concrete shall not be dropped through a height greater than 1m except
with the approval of the Project Manager who may order the use of bankers and the turning over of

the deposited concrete by hand before being impact.

(3)  Where: pneumatic placers are used the velocity of discharge shall be regulated by suitable
baffles or hoppers where necessary to prevent segregation or damage and “distortion of the

reinforcement, embedded items and formwork, caused by iinpact.
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4 All concreting shall be carried out-in sections previously ordered or approved by the Project
Manager and shall proceed continuously in each section until compléeted and no interval shall be

allowed to elapse while the work is in hand.

(5)  The concreting shall be carried out in'such. a way that the exposed faces of concrete shall be
sound and solid, free from honeycombing and excrescences. No plastering of imperfect concrete faces
will be allowed, any concrete that is defective in‘any way will, if so ordered by the Project Manager,
‘be cut out and replaced to such "dE:p_ﬂi ot be made good in such manner as the Project Manager may

direct.

(6)  Where concrete is required to be placed against undisturbed ground, the entire space between
the finished conciete surface and the ground, including any overbreak; is to be completely filled with
concrete of the specified class. The conerete shall be well rammed and compacted to ensure that all
cavities are filled and the concrete is everywhere it contact with the ground. Where permitted by the
Project Manager, any extensive patches of overbreak may first be filled with Class D concrete as
directed to within 100mm of the payment line.

(7)  Where concrete is required to be placed against a metal surface to which it is required to adheére,
care shall be taken to work the concrete well .into' the re-entrant angles and. to ensure contact by
hammering the metal part on its free side providing that this-can be done without damaging the metal

or its protective coating, if any, or by other means.

(8)  The placing of concrete under water will be permitted only in exceptional circumnstarices and
with the prior approval of the Project Manager. Where concreting under water is allowed, 25 percent
additional cement must be added. Concrete shall be deposited continuously in each section by the use.
of tremie pipes or other approved means and no horizontal construction joints will be permitted to be
made under water-and approved and adequate protection against possible damage or movement due

to scour must be provided.
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No Partially Set Material to be Used
All conerete must be placed and compacted in its final position within 30 miriutes of discharge from

the mixer unless otherwise approved. No partially set material shall be used in this work.

Compaction of Concrete

‘The concrete shall be fully compacted throughout the full extent of the layer and shall be brought up
in level ldyers of such depth that each layer is readily and properly incorpotated with the layer below
with the use of internal vibrators or by spading, slicing or ramming. It shall be thoreughly worked

against formwork and around any reinforcement or embedded items without displacing them.

Vibration of Concrete

(1)  Except where otherwise permitted by the Project Manager, concrete shall during placing, be
compacted by hand held vibrators of a type to be approved by the Project Manager. The vibrators shall
be suitable for continuous operation. The vibrators shall be disposed in such a manner that the whole
of the mass under treatment shall be adequately compacted at'aspeed commensurate with the supply
of concrete from the mixers. Vibration is to continue until the concrete beil_ig"placed_ is fully compacted
and all-air bubbles have been expelled. Care must be taken that segregation of mortar and aggregate

by excessive vibration is avoided.

(2)  Vibration is not to be applied directly, or through the reinforcement, to sections or masses of
concrete which have hardened or after the initial set has taken place. Vibration must not be used to

make the concrete flow in the formwork so as to cause segregation.

Concreting in Adverse Weather

No concreting will be allowed to take plice in the open duting storms or heavy rains. Where strong.
winds are likely to be expetienced, additional precautions to ensure protection from difving rain and
dust shall also be taken. The Project Manager may withhold approval of commencement of concreting

until he is satisfied that full and adequate arrangements have been made.
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Concreting at Night or in the Dark
Where approval has been given to carry out concreting operations at night or in places where daylight
is excluded, the contractor is to provide adequate lighting at all points where mixing transportation:

and placing of goncrete is in progress.

Concreting in High Ambient Temperature

(I}  Where'the ambient shade temperature exceeds 32°C the contractor shall take special measurers
in the mixing, placing and curing of conerete. The temperature or the concrete when deposited shall.
not exceed 30°C. The Contractor shall carry out all necessary special measures to-ensure that the
‘maximnum concrete temperature within 7 days after placing shall not exceed 50°C or 30°C above the

concrete temperature at the time of ‘placing whichever is the lower.

(2)  During placing, suitable means shall be provided to prevent premature stiffening of the

concrete placed in contact with hot surfaces.

Proteéction

(1)  Concrete shall be protected during the first stags of hardening from the harmful effects of
sunshine, drying winds, cold, rain or running water. The contractor shall pay particular attention to the
need to protect concrete immediately after the finishing operation and prior to its final set and shall
submit his proposals to achieve this protection for the Project Manager’s. approval. Protection of

concrete which has achieved its final set shall consist of one or more of the following:

@) A layer of sa_ckin_g,_ canvas, hessian, straw mats or similar absorbent matérial or a layer of sand,
kept constantly moist by spraying with water as nécéssary for 7 days or such periods as may be directed

by the Project Manager.

(i)  After thoroughly wetting, a layer of approved waterproof paper or plastic membrane kept in

contact with the concrete for 7 days or such period as may be directed by the Project Manager.
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(i)  Except in the cases-of surfaces to which concrete has subsequently to be bonded, an approved
liquid curing membrane at a rate specified by the manufacturer. On non-formed surfaces the curing
membtane shall be applied immediately after placing the concrete and on formed surfaces immediately

after removing the formwork.
(2)  The useof saline water for curing purposes will not be permitted.

Construction Joints

(H Concreting shall be carried out continuously up to. construction joints, the position -and
arrangement of which-shall be as indicated on the drawings or'as previously approved by the Project
Manager. The contractor is to allow for working beyond the ordinary working hours where necessary
in otder that each section of concrete may be completed without any lapse while the work is in hand.
All construction joints are to be formed square to the work. Keyways are to be formed in all horizontal

and vertical construction joints, except where ordered to be omitied by the Project Manager.

(2)  Where vertical construction joints are required, the joint face of the first cast concrete shall be
finished against a stopping-off board, or vertical end shutter, suitably notched to pass the
reinforcement. When the concrete is hard and the shutter is removed, the whole joint surface shall be
thoroughly roughened or scabbled with suitable tools so that hio sthooth skin of conerete is visible and

that al] aggtegates and the solid matrix around them are exposed.

(3)  Forhorizontal or slightly inclined construction joints, the surfaces shall preferably be prepared
when the concrete has set but not hardened by jetting with a fine spray of water and brushing with a
stiff brush to: remove the. smooth skin and expose the aggregate without disturbing it. Where this
treatment is impractical and work is resumed after the concrete surface has hardened, a similar

procedure shall be adopted as on vertical joints.

(4)  If, in the opinion of the Project Manager, any deleterious material has come into contact with
the conerete of the construction _joint_ or if the concrete is honeycombed or unsound for any reason, the

concrete shall be cut back to such a depth as the Project Manager shall ordér and the roughened
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surfaces shall be thoroughly ‘cleaned by compressed airand water Jets.or other approved means.

(5) Imm‘e'diate_ly before concreting is resumed, the roughened joint surface shall be thoroughly
cleaned with compressed. air and water Jets and slightly welted. The contractor shall take precautions

to avoid segregation of the concrete along the joint place and to obiain thorough compaction,

Movement Joints
(1) Movement joints shall be formed in the position and manner shown on the Contract Drawings.
In the case ‘of ‘water retaining ‘structures, joints shall be made watertight by the provision of a

continuous waterstop, with ‘suitable water resistant filler material and sealant.
(2)  Materials and Workmanship

(M Compressible filler shall he self-expanding cork filler consisting of cork granules bonded
together with an insoluble, synthetic resin. When subject 16 wet or moist conditions the filler shall be
capable of swelling to occupy a larger volume than that of the material supplied. The expansion
properties of the filler shall not be. less than 140% when immersed in boiling water for 1 hour. The
filler shall be supplied and stored i sealed moisture resistarit wrappings. Compressible filler shall be

secured to the first cast concrete surface using an approved adhesive.

(i)  Waterstop, either centrally or externally Placed, shall be Polyvinyl Chloride (PVC) of the
dimensions and type shown on the Drawings. For expansion joints the water stops shall incorporate a
centre bulb-or box to allow moevement to be:accommodated. Centrally placed water stops shall have
reinforced eyelets on the outer flange to facilitate the positioning of the water stops by wiring to the
surrounding steelwoik. Externally placed water stops shall include a wide reinforced riailing flange
for positive fixing to formwork or adjacent concrete faces. Water-stop shall be firmly supported by
split stop-end shuttering where appropriate, and in'no case shall the water-stops be pierced to assist in
fixing. Special care should be taken'to ensure that the conerete is well worked against the embedded

part of the watér stops and is free from honeycombing. Precautions shall be taken to protect any




and heat. Where waterstops are required to be jointed, this shall be undertaken using approved heat
welding equipment. The waterstops shall be installed in accordance with the manufacturer’s

instructions and to the approval of the Project Manager.

(iii)  Joint sealant shall be cold gun applied compound combining bitumen with synthetic rubber
which sets after application to forin a rubbery seal, which is both flexible and weather resistant. The
sealant shall be unaffected by permanent immersion in water be tesistant to alkalis and sulphates and
shall be capable of accommodating a 20% change in joint width. The type of sealant shall be approved
by the Project Manager before incorporation into works. Before: joint sealants are applied, the concrete
shall be fully cured and all joints shall be thoroughly dry and clean to the satisfaction of the Project
Manager. The surface of fhe_ joint shall be mechanically cleaned to form a sound, latence free surface

and shall be primed in accordance with the manufacturer’s instructions.

(iv)  Miscellaneous materials necessary for the installation of movement joints such as adhesives
for securing filler materials, bond breaking. tapes, bituminous paints for creating a discontinuity
between concrete surfaces and primers shall be compatible with the compressible filler, waterstops

and sealant specified previously.

3 Contraction joints where specified shall be formed in the positien and manner shown on the
Drawings. The reinforcement shall be discontinuous across the joint. Dowel bars, watetstops and
sealant shall be provided as shown. The face of the first stage concrete shall be finished fair faced and
after curing painted with two coats of bituminous paint. The casting of waterstops and sealing of joints
is to be carried out in accordance with the manufacturer’s instructions. Dowel bars shall be round mild
steel of the dimensions shown on the Drawings. The bars shall be ‘cast into the first stage concrete and

the protruding part shall be painted with two coats of bituminous paint.

(4} Expansion joints where specified shall be formed in the position and manner shown on the
Drawings. The reinforcement shall be discontinuous across the joint. Dowel bars, waterstops,
compressible filler and sealant shall be provided as shown: The face of the first-stageé concrete shall

‘be finished fair faced and after euring the compressibleé filler shall be fixed in position in.a mannei to
69




the approval of the Project Manager. The casting in of waterstops and sealing of joints is to be carried
out in accordance with the manufacturer’s instructions. Dowel bars shall be round mild steel of the
dimensions shown on the drawings. The bars shall be cast into the first stage concrete and the
protruding part shall be painted with two coats of bitnminous paint. An end cap shall be fixed to the
end of each bar prior to pouring the second stage concrete, in order to create a void at the end of the
bar to accommodate any movement.

Preparation of Surfaces to Receive Concrete

(1)  Before concrete for reinforced concrete work is deposited on a foundation of soff ground, a
screed of blinding congtete Class D of 75mm minimum thickness, shall be placed over the ground
‘before the underside level of the reinforced concrete to form a hard even surface an which to construct.

the latter.

(2)  Immediately before depositing concrete on or against-a surface of masonry, brickwork, old
concrete or the like, the following preparation shall be done. All loose material shall be removed and
the surface washed down; ‘all seepages of water emerging at the surfaces. shall be stopped as far as
possible or suitably channelled or piped away from the work: On upward facing horizontal or near
horizontal surfaces a layer of 2:1 sand-cement mortar is to be spread over the surface of the section to

be concreted if so directed by the Project Manager.

Concrete Formwork

(1) The contractor shall submit for the approval of the Project Manager details of the methods and
materials proposed for formwork to each section of the work. Details of all proposed fair faced
formwork-and formwork to prodiice special finishes are to be submitted for. approval in writing, by
the Project Manager before any materials are brought on to the Site. If the Project Manager so requires,
samples of formwork shall be constructed and concrete placed so that the proposed methods and finish

effect can be demonstrated.

(2)  Formwork shall be constructed from sound materials of sufficient strength, properly braced
strutted and shored in order to ensure rigidity throughout the placing and compaction of the concrete

without visible deflection. Formwork shall be so constructed that it can be removed without shock or
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vibration to the concrete. No part of any metal tie or spacer remaining permanently embedded in the
concrete shall be nearer than 50mm to the finished surface and the cavit_y:Shall be ' so formed as to

permit satisfactory filling with cement mortar.

3 All joints shall be close fitting to prevent leakage of grout and at construction joints the
formweork shall be tightly secured against previously cast.or hardened concrete to prevent stepping or-

ridges to exposed surfaces.

(4)  Formwork shall be constructed to provide the. correct shape, lines and dimensions of the
conerete shown on the Drawings. Due-allowance shall be made for any deflection which will occur
during the placing of conerete within the formworks. Panels shall have true edges to permit accurate
alignment and provide a neat Jine with adjacent panels and at all construction joints. All panels shall
be fixed with their joints either vertical or horizontal, unless otherwise specified or-approved. Unless
otherwise detailed, arises of all concrete shall be finistied to a25mm x 25mm chamfet. When chamfers

are to be formed, the fillets shall be accurately cut o size to provide a smooth and continuous chamfer.

(5)  The contractor may be permitted to use precast concrete blocks or masonry left permanently
embedded in the structure as a substitute for temporary formworks. Where such permission is given,
the blocks shall have positive anchorage with the structure and all joints shall be made propetly tight
with mortar or other meané to. prevent leakage of grout and shall provide an .exposed face of the
necessary quality. The blocks of concrete or masonry shall stand outside the limits of concrete shown
on the drawings unless otherwise agreed by the Project Managet. If the contractor chooses to use this

method, payment will be made as if formwork had been used.

Formwork for Exposed Concrete Surfaces

Unless otherwise stated on the drawings, fair faced formwork shall be used for all permanently visible
concrete surfaces. Fair faced formwork shall be such as to-produce. a smooth and even surface free
from perceptible irregularities. Tongued and grooved placed boards, plywood or steel forms shall have.
their joints‘ flush with the surface. The finished surface shall be within the tolerances specified and full

cover to reinforcement steel shiall be maintained.
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Formwork for Non-Exposed Concrete Surfaces

Unless otherwise stated on the dfa_wings, roug_'h formwork may be used for all surfaces which are not
permanently exposed. Rough formwork may be constructed of plain butt-joined sawn timber but the
contractor shall ensure that all joints between boards shall be grout-tight. The finished surface shall be

‘within the tolerances specified and full cover to reinforcement steel shall be maintained.

Pre_p_aration of Formwork for Concreting

(1) Before concrete is placed, the formwork shall be thoroughly cleared and free from sawdust,
_shaﬁqg‘s_-,_ dust or. other debris. Temporary openings shall be provided to -assist in the removal of
rubbish,

(2)  After cleaning, the formwork shall be coated with an approved release agent, which shall not

be allowed torun on to remforcement other embedded steelwork or concrete at any construction joint,

(3)  Allformwork shall be inspected and approved by the Project Manager before concrete is placed
in it, however this shall not relieve the contractor from the requirements as to soundness, finish and

tolerances of the conerete 'spet:’iﬁed elsewhere.

Remioval of Formwork

Formwork shall be removed in such a manner as will not damage the concrete. No formwork shall be-
removed until the concrete has gained sufficient strength to support itself, Centres and props may be
removed when'_ﬂlc'-member'being supported has gained sufficient strength to carry itself and the load
to-be supported on it with a teasonable factor or safety. The following table is a guide to the minimum
periods which must elapse between the completion of the concreting operations and the removal of
formwork. No formwork shall be removed without the permission of the Project Manager and such

permission shall not reljeve the contractor of his responsibilities for the safefy of the structure.

Minimum stripping. and striking times shall be as follows unless otherwise approved by the Project.

Manager:.
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Hours
Vertical surfaces 10
Veitical wall surfaces under 300mm thick 30

Beam sides and columns 30

Days
Slabs with props left under 4
Removal of props to.slabs 9
Beam soffits with props left unider 7

Removal of props to beams 17

Cover to Reinforcement
The concrete cover to reinforcement shall be a minimum. of S0mm or as shown on the drawings. The
contractor shall provide all necessary cement pads for ensuring the cover is attained and in no case

shall timber packing be used.

Conciete Surface Finish
(1) The concrete surface finish on upward facing or sloping faces shall, except for ‘blinding
concrete, -or otherwise stated on the drawings, be a “fair™ suiface. A “fair” surface shall be obtained

by screeding and trowelling with a wooden float.

(2)  Screeding shall be carried ouit, following compaction of the concrete, by the slicing and
tamping action of a screed board running on the top.edges of screeding guides to give a dense concrete

skin trueto line and level.

(3)  Wood float trowelling shall be carried out after the concrete has, stiffened and the moisture
film has disappeared. Working should be kept to 2 minimum compatible with a good finish and the
surface shall be true 10 the required profile to fine tolerance. Whenever necessary the contractor shall
provide and erect overhead covers to prevent the finished surface from being marred by raindrops or

dripping water.
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()  The surface of blinding concrete shall be that obtained by screeding as described above.

3) Where a “fine” surface is indicated on the drawings, this shall be obtained in.a similar manner

to a “fair” surface save that a sicel float shall be used instead of the wooden float.

Precast Concrete
(1)  Concrete members specified to be fabricated as precast concrete units shall be fabricated with
concrete of the spe'c'iﬁed class placed into a grout-tight mould. If so required the mould shall be laid

oon a vibrating table and vibration applied while the conerete is-placed.

(2)  Permanently exposed surfaces shall have a finish obtained by casting the unit in properly
designed moulds of closely-jointed wrought boards or steel or other suitable material. The surface
shall be improved by carefully removing all fing and-other projections, thoroughly washing down and
filling the most noticeable surface blemishes with.a cement and fine aggregate paste matching the

colour of the concrete:

(3)  Surfaces which will subsequently receive grout or concrete to. complete a structural connection
or other composite structural component of which the precast wnit forms 2 part, shall be prepared as
early possible after casting. This preparation shall be catried out preferably when the concrete has set
but riot hardened by jetting with a.fine spray of water or brushing with a stiff brush, just sufficient to
remove the outer mortar skin and to expose the. larger aggregate without its being disturbed. Where
this treatment is impracticable, sand blasting or a needle gun should be used to remove the surface

skirl and latence, Hacking 1s to be avoided.

(4)  With the approval of the Project Manager the contractor may be permitted to precast members
which were specified to be constructed in-situ, in such cases the contractor shall carry out the work as
described above but payment shall be made in the manner appropriate to-the method of construction
originally specified. Generally members which are structurally dependent on a rigid fixing with the

adjoining structures will not be permitted to be constructed be precasting.
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(5) Precast units '-s]iall be jointed with cement mortar s specified in Clause 448 hereof or other
cement-sand proportions as shown on the drawings, or as may be. directed by the Project Manager, but
mixed as dry as possible so that it is only “earth moist”. The mortar shall be packed in Jayers between
the units with steel tools wuitil the whole of the joint is solidly filled and the exposed surfaces of the
Joint shall be raked out to a depth of Smm, and fush pointed with similar mortar, but of pointing

consistency.

Supply of Precast Concrete Units
The contractor will be permitied to obtain precast concrete units from outside suppliers provided that
they comply with the Specification and that the contractor obtains the Project Manager's approval for

each supplier.

Handling and Stacking of Precast Units

The coniractor is to give the Project Manager full details of his proposed methods of handling and
stacking precast concrete beams and units. The Project Manager will examine these details and will
either approve the methods or order modifications designed to ensure that no excessive stresses are set
up in the beams or units, The finally approved methods are to be adhered. to at all times and the
contractor shall be deémed to have included in hus tates for all ' measures required.to handle and stack

beains.and units safely and without undue stressing,

Tolerances
Concrete work shall be execited to the tolerances specified in the Appendices or to such other

tolerances as the Project Manager may approve,

Cement Grout
Cement grout for general purposes shall consist of Portland cement and water mixed in the proportion
of two parts by volume of cement arid three parts by volume of water. The grout shall be used within

one hour of mixing.
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Cement Mortars

Cement mortar shall be machine mixed and unless otherwise specified, consist of three parts of sand
to one part of ordinary Portland cement mixed -and thoroughly incorporated together. Just enough.
water will be added to give workability appropriate to its use. The above proportions are by volume:

Mortar shall be used whilst freshly mixed and no so_fteni'ng._ or retempering will be allowed.

Dry Mix Concrete
Should the contractor wish to use dry mix concrete for any sections of the work, he shall submit his
proposals to the Project Manager for approval. The contractor must satisfy the Project Manager that

the imethiod he proposes to use will produce a finished concrete of the specified strength and density.

Conerete Blocks

Precast concréte blocks shall be solid unless otherwise stated on the drawings and made of Class C
concrete and shall comply with the aforesaid specifications and BS 6073, Part 1 “Precast concrete
masonry units™. Unless otherwise specified, the nominal block size shall be 450 x 225 x 150mm or
450 x 225 x 225mm. However, the contractor may with the Project Managei’s approval modify the
height of the block in order to-simplify the building work. Blocks shall be cast in rigid steel forms and
shall be allowed to cure for a'period of not less than 15 days before use.

‘Sand/Cement Blocks

Precast sand/cement blocks shall be solid unless otherwise stated on the drawings. The noniinal block
size shall be 450 x 225 x 150mny or 450 x 225 x 225mm. However, the contractor may with the Project
Manager’s approval modify the height of the block in order to simplify the building work. Blocks shall
have a minimum compressive strength of 2.8 N/mm? and shall comply with BS 6073, Part 1 “Precast

concrete masonry units™.

Block Masonry

(1) Block masonry shall be to the lines and levels shown on the drawings. The blocks shall be laid
in a staggered pattern such that the vertical joints between two consecutive layers are offset by half'a
block length.
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(2)  Horizontal reinforcement mesh comprising typically: of two R3 mild steel bars with R3
distribution bars at 200mm centres, shall be placed in the mortar on alternate coursesan all irrigation
structures. greater than 600mm high and at three cbur_se intervals in buildings. The Contractor shal]
submit to the Project Manager for approval, samples of the type of block reinforcemient mesh he is

proposing to use.

(3)  The blocks shall be wetted before laying and shall be set in mortar, which complies with the
specifications given in Clause 448. Unless otherwise stated, the maximum joint thickness shall be
12mm and the horizontal and vertical Joints shall be filled with mortar, Joints shall be finished flush
with the face of the blocks. Block masonry shall be cured for a period of seven days by covering the
work with two layers of hessian, which is kept permanently saturated. Provision shall be made to clean
all exposed faces both as work proceeds and on: completion so that they are left in a neat, tidy and

clean condition.

(4)  Building masonry will not be permitted in heavy rain without the approval of the Project
Manager. In such instances ‘the contractor shall make provision to protect materials and. the newly

Placed mortar from the rain.

Reinforced Cement Concrete (RCC) Pipes
Reinforced cement concrete pipes used in the works shall comply with and are-to be [aid inaccordance
‘with the requirements of BS 5911, “Precast concrete pipes, fittings and ancillary products”. Unless

otherwise specified, all RCC pipework shall be Class M with spigot and secket type flexible joints,

STONEWORK
Stone
(1) Stone forall purposes shall be the best of its kind, sound and durable, free from flaws and from
soft, weathered or decomposed parts. The stone and the quarry from which it is obtained -shall be.
subject to the approval of the Project Manager. When required by the Project Manager, samples shall
be submitted by the contractor of the stone he Proposes to use in the works and the Project Manager’s
approval shall be obtained before such stone is used or any order is placed. The stone used shall be
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clean and must be washed if deemed necessary in the opinion of the Proj ect Manager.

(2} Stones Tor face work shall be as far as. possible quarry split and not bullnosed of hammer
dressed. A moderate amount of dressing 1o trim off large projections will however be permitted.
Exposed faces of stones for masonry shall be free from tool marks except such as are inherent in the
nature of any dressing that may be specified. In rock-faced work: the rough on the surface shall not:
project more than 40mm for stone less than 0.3 sq.m face area and nor more than 60mm for larger

stones,

Masonry

(1) Masonry shall be built to the lines and levels shown on. the drawings. Notwithstanding any
local usage it shall be built in the manner specified below and otherwise as described in BS 5390,
“Code of practice for stone masonry™, the ferms and definitions of which shall be deemed 1o apply to
this Contract.

{2)  For face-work the stories shall show a face of not less than 0.02 sq.m and not more than 0.10
Sq.1n in area and none shall be Jess than 125mm in-depth. They shall be laid to giveauniformly random
appearance and shall be selected in laying so as to present an even distribution of large and smail

stones on the face.

(3)  For the arrises, stones shall be roughly squared, quarry split and of a size to. give outbands
varying from 350 to 450mm in length and inband from 150 to 25 Omm. The alignment of atrises shall

be set true to the required lines,

:face;
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(5)  The mortar shall be, unless otherwise specified, machine mixed cement and sand in the
proportion of 1:3 generally as described in these specifications. Mortar shall completely fill all

imterstices between the stones.

(6)  The face joints in rubble masonry may vary in thickness. from 10 to 20mm. They shall be
finished as a neat weathered Joint with mortar while the work proceeds. Where pointing is specified,
the joints in each day’s work shall be raked out to a depth of not less than 25mm before the mortar has
set. Subsequently the joint shall be filled with mortar and finished in accordance with Clause 509, The
face of the masonry is to be kept wet while the: pointing is proceeding. Provision shall be made to
clean all exposed féces both as work proceeds and on completion so that they are left in a neat, tidy

and clean condition.

) Before a general start on 4 structure of large dimensions is begun the contractor will be required
to build a-small portion of the walling of required type and pointing for approval by the Project
_Mé_nag'er. After-approval has been given, the remainder of the work will be required to conform to the

sample.

(8)  Where composite construction is specified, consisting of masonry facing with concrete.
backing, the concrete shall follow closely on the facing and shall be fhorou ghly bonded thereto. Inno.
case shall the facing be built more than 600mun in advance of the backing and backing shall not be

built up before the face work, which must not be moved by the placing of the backing concréte,

(9)  Inall cases where pipes or the like are buil{ into walls, the masonry, together with any concrete
or brickwerk associated therewith, shall be fitted around pipework and caulked or sealed with flexible

waterproof material to prevent leakage or fracture of the pipe.

(10)  Building of masonry will not be allowed in heavy rain without the written consent ofthe Project
‘Manager. Building shall only proceed when suitable: precautions to the satisfaction of the Project
Manager have been taken against the action of rain"on newly placed mortar. If for any reason of

urgency the consent of the Project Manager should be desired to-a departure from these provisions,
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the contractor shall. submit. to the Project Manager for approval his proposals for protecting the

materials-and work from the weather.

Type of Masonry

(1), The arrangement of the stones on the expos’ed face or faces on the: masonry shall be squared
tubble brought to courses unless shown otherwise on the drawings or directed by the Projeet Manager.

‘The various types of stone masonry are described below,

(1) Randoni rubble un-coursed shall be built with stones of irregular shapes taken generally as
they come from the quarry, preparation being limited 1o the removal of inconvenient comers and
Excrescences: They shall be selected as the work proceeds to give a uniformly random appearance and-

1o attempt shall be made to form courses.

(i)  Random rubble brought to courses shall be generally as the preceding type except that it shall

_be.levelled up to courses between 300 and 400mm in depth and-cqinc_iding with the quoin stones.

(1)  Squared rubble un-coursed or- snecked rubble shall be built of stones ronghly squared to
rectangular shapes of random sizes and laid un-coursed as risers and stretchers. Smaller_re_ctangular
stones, or “snecks™ of not less than 100mm in any dimension, shall be included to avoid long

continuous vertical joints.

(iv)  'Squared rubble brought to.courses shall be built with the same kind of stones as for the previous
type but the work shall be levelled up to cowrses between 300 and 450mm in depth, the courses
corresponding with the height of the quoin stones.

Bedding of Masonry-

Unless otherwise directed by the Project Manager, all masonry stones, when incorporated in the works

shall be laid on its natural bed, except in the case of arches where the natural bed shall be radial,
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Square Rubble Coursed or Broken Coursed

Squared rubble shall consist of approved stone and of the type shown on the drawings. No stone shall
be less than 225mm long, 150mm wide and 100mm deep unless otherwise shown on the drawings.
All stones shall be truly squared and dressed on the beds and joints for a distance of at least 125mm
from the exposed face. Bond stones shall be provided at the rate of one to every square metre of
exposed face, and shall measure not less than 150mm by 150mm on the face, and not jess than 500mm
it length. Sneck stones shall be flat-bedded, and not less than 150mm long. Vertical joints shall not
include more than three stones, and the horizontal lapping of the stones shall not be less than 100mm,
The stones shall be bedded and jointed in mortar and the thickness and surface of the joints shall be as

shown on the drawings.

Random Rubble Coursed or Uncoursed

Random rubble masonry shall be of the type and dimensions shown on the drawings. All stones shall

be-carefully set with a bond stone provided at the rate of one to every square metre of exposed face.
Bond stones shall measure not less than 150mm by 150mm on the exposed face, and not less than
450mm in length of the full thickness of the wall if the latter are less than 450mm unless otherwise
shown on the drawings. Stones shall be bedded in mortar, and for coursed rubble they shall be levelled
off every 300 or 400mm as dirécted by the Project Manager, the interior then being flushed up in
cement grout as specified in Clause 447. Face joints shall be raked clean and the thickness and surface

of the joints shall be as shown on the drawings.

Backing to Masonry Face Woik

Rubble. backing to masonry face work shall be built generally to the requirements for uncoursed
random rubble masonry as specified in Clause 506. Concrete ba‘cking_ shall be congrete Class D. No
masonry face work which is to be backed with rubble or coricrete. shall be carried up at any time more
than 600mim in advance of the backing and the backing shall not be built up before the face work,

which must not be. moved by the placing of the backing.

Spetial Stonework Including Quoins, Copings. Plinths and Voussoirs

Special stone work shall consist of approved work including: stones dressed fo the shapes and
81




dimensions and with the faces tooled, all as shown on the-drawings. All stones shall be laid true to line

and centre with mortar joi_nt_s-' as shown on the drawings.

Poin’tin’g of Joints in Masonry

Unless. otherwise showh on the drawing_s,_pointing to masonry joints shall be “flush” and shall be
formed by rubbing the joint clean and then filling it with mortar which shall be given a flush face with

4 steel trowel.

Hand-Placed Filling
Hand’-p]'ac’ed rubble filling shall consist of rubble stones individually selected and placed by hand

firmly in place in bearin g contact with each other or with the sides of the space to be filled, the voids
shall be carefully filled with small rocks and spalls wedged ‘together to form a compact mass. The
sides of stones shall be roughly trimmed if necessary with a spalling hammer to ebtain a reasonably
¢lose fit. On the exposed face the stones shall be placed with their flattened sides uppermost and in

the place of the face.

Rubbie Filling
Any filling for which “rubble filling” is specified shall be done with approved quarried rock, filling
Obtained from excavations within- the works, from a borrow pit, or from any other source, The rock

shall be dumiped in such a manner that the iilling will be adequately compacted.

Pitching

(_1_.)_ Pitching will be used to- form ' revetment on hotizontal or sloping ground with a thickness as
stated on the drawings. It shall consist of a:one-stone deep layer of hand-placed stones giving an even
exposed surface. Pitching on slopes shall be built upwards.from the tow-unless otherwise directed by
the Project Manager. A coping consisting of large flat stones shall be lajd along the top of the stone

pitching on stopes to produced firm edge. Pitching shall be of one of the two types specified below:

(i) “Dry pitching” shall be pitching -in which no binder is used; instead the interstices shall be

wedged with spalls and filled with well rammed approved granular material or sand.
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(i) «Cemented pitching” shall be pitching in which the interstices are filled with cement morfar.

The stone shall be laid in a bed of Class D concrete while it is still fresh.

(2)  Forall types of pitching the quality of stone shall be as specified in Clause 501. Stones shall
be of rahdom length and width but no stone shall be of less volume than 0;01 cu.t hor of lessthickness
than that specified for the pitching. The sides of all stones shall be roughly hammer dressed to.obtain

a reasonably close stone to stone fit.

(3)  The ground on which the pitching is constructed shall be well consolidated and formed to an
‘even surface. The gr'ound bed for dry pitching shall consist of a 150mm thick layer or other stated
‘thickness of approved granular.or fine filier material. Representative: samples of the. proposed bedding
materials of hot Jess than 25kg shall be supplied to the Project Manager for his approval before work
commences and each time the source or quality of’ the materials is-altered. The source of the thaterials
shall be approved by the Project Manager. For cernented pitching the bed shall consist of 100mm of
Class D concrete. On this bed the stones shall be placed, each set firmly with their natural cleavage
place at right angles to the exposed surface 0 give an even face with broken joints and a uniformly

randoim appearance.

Tipped Rock
(1)  Tipped rock shall consist of selected hard durable tock free from weathered or decomposed
parts to the approval of the Project Manager; containing no flaky stone and being well graded within.

the Limits shown below.

(2)  Theclass of tipped rock and the thickness of the layer shall be as shown on the drawings:

Size of stone “d” | Percentage by weight
Class T _
(mi) smaller than stone size “d”
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1300 100
A 125 40 - 55
45 0
150 100
B 63 40 -55
31 0

(3} Tipped rock shall be placed in an approved manner in order to produce a uniform well knit

unsegregated layer in which all sizes are held in position.

(4)  The Contractor shall submit bulk samples of not less than 1.5 cu.m of each class of rock for
approval by the Project Manager prior to placing, These-samples shall be retained for comparison with

material ‘being placed in order to ensire a reasonable degree of uniformity within each class.

Gabions

(1) Gabions shall be of the types-and-.sizes-shown on the drawings. The cages shall be constructed
from mild steel ‘wire complying with BS 1052, “Mild steel wire for general.engineering purposes”,
galvanized in accordance wiih BS 443, "‘.Testing zine coatings on steel wire and for ‘quality
requirentent”. The wire shall be of 2.7mm ‘diameter with a polyvinyl ¢hloride. (PVC) coating not less
than 0.5mm thick and formed into a fabric having a mesh of 80mm by 100min for baskets and 60mm
by 80mm for matiresses. (Gabions shall be assembled and erected in accordance with the.

manufacturer’s instructions,

(@) Stone filling for gabions shall consist of hard durable rock free from weathered or decomposed
parts. The minimum dimensions of each stone:shall not be less than half its maximum dimension. For
mattresses the stohe-shall be 120 to 80mm, for baskets the stone shall be.250 to 100mm. The stone
shall be obtained from a source approved by the Proj_‘ec’:t'Manag_er. In carrying out the filling, selected
pleces of stone of elongated shape shall be placed with their flatter and elongated faces in contact with

the mesh wherever possible.
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3) The empty gabions shall be placed to line and level as shown on the drawings or as directed
by the Project Manager and then stretched. so that the gabions regain their shape on being filled.
Diaphragms shall be p‘rovided at not more than 1m intervals for baskets and not more than 600mm
intervals for mattresses. The gabions shall be filled with approved stone as specified in (2) above. No
basket or mattress forming part of an intended continuous line of gabions shall be completely fitled
until an adjacent basket or mattress has been half filled, unless otherwise directed, in order not to cause

displacements from bulging during filling,

(4)  For baskets at least two horizontal connection wires shall be tied between front and back of the
gabionin each 1m compartment, at a height of 330mm and 660mm from the bottom as the stone fill
reaches these levels. Additional tie wires shall be provided if necessary and in no case: shall the: gabi'on
basket bulge by more than 40mm. Where a continuous line of gabions is required, adjacent gabions
shall be securely tied together at the top and bottom of the gabions with tyin'g'wire..The-gabions shall
be filled to a level just sufficient to require the lid to be forced info place with:-a bar. The hid and ali
joints between baskets and between diaphragms and baskets shall each be tied down with a continuous
running wire, Where gabions are to be shaped, the shape shall be formed by folding the mesh internally
and tying it with a continuous running wire. All tying wire shall be galvanized, PVC coated and of the

same gauge as the gabion mesh wire specified in (1) above.

Filter Fabric

The filter fabric shall be of a non-woven welded fabric consisting of ‘a mixture ‘of polypropylene and
‘polythene or other similar materials. The grade of fabrie shall weigh not less than 140 gm/m? and have
a thickness of 0.5mm. Where overlapping-of'fabric- is required, the overlap shall not be less than

500mm. The quality of a filter fabric shall be approved by the Project Manager before use.
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‘Graded Filters ,
(1) The graded filters shall be of a thickness shown on the d_rawin_g__s and shall consist of stone

[ _ o “Percentage by  weight
Size of particle “d”
Class. smaller
(mm) - L
' than particle size “d*
63 100
31 70 - 100
8 25-70
A 2 0.-25
1.4 0
16 100
4 64 - 100
B 1 15- 64
0.25 0-15
0.09 0
L _

taken to ensure that se gregation of sizes does not oceur,
Gravel

49} Gravel shall be clean, hard and wei] graded from 5 to 37mm size and shall be clean, hard and
durable rock fragments.
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PIPEWORK AND MISCELLANEQUS

Pipe Materials

(1)  Pipes supplied and all associaied accesso_rfes shall be new, obtained from a manufacturer
approved by the Project Manager and shall comply strictly with the relevant ‘standards stated in the
following clauses, however the 1SO standard will be preferred the flanges, saddles, couplings shall
always follow the ISO standard, unless otherwise approved by the Project Manager. Where any
conflicts arise among the specifications in this Part 6, the ISO standard shall have the precedence, The
Contractor shall submit his plans of using the standards for each part of the pipe materials before the.
‘manufacturing and shipping for approval by the Project Manager.

(2) In addition to any other requirements all equipment supplied under the confract shall be

designed and manufactured so as to withstand field test pressures as indicated in the specification.

Identification Marking
(1) All pipes and fittings shall be legibly and conspicuously marked with the manufacturer’s name
or identifi¢ation mark, the date of manufactire, the nominal bore and class of pipe, after the application

or any factory applied protective treatment sp‘eciﬁed-

(2) For any item which is too small to permit the number to be painted on it, a waterproof label

-ca_rrying the.information in waterproof ink may instead be wired to the item.

PVC Pipes. Tees. Reducers and Bends

(I}  PVC pipes, tees, reducers and bends shall be unplasticised polyvinyl chloride complying with
BS 3503, “unplasticized polyvinyl chloride (PVC-U) pressure pipes for cold potable water”, and shall
be obtained from an approved manufacturer. Pipes. shall not exceed 6m in length. Joints in PVC
pipework shall unless otherwise approved by the Project Manager, be flexible of the push-on spigot
and socket type with rubber ring gaskets, compl_ying with BS 4346, “Joints and fittings for use with

unplasticized PVC pressure pipes”.
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(2)  Threaded steel fittings used in conjunetion with PVC pipes shail be manufactured to comply
with BS 1740, Part, “wrought steel pipe fittings”. All dimensions for the screwed ends of fittings shall

be in accordance with Table 1.

(3)  Mechanical joints.-and'-ﬁttings of the push-fit type made princ-'ipall'y for PVC pressure pipe shall
comply with BS 3505.

(4)  Insertion length of joints shall:comply with BS 4346, Part 2.

(5)  Flange adapters shall be of PN10.and comply with BS 4504, “Circular flanges for pipes, valves

and fittings™, Section 3.1, Table 1 for steel flanges or Section 3.2, Table 1 for.cast iron flanges.
(6)  Riser tees shall be cast steel, cast iron or aluminium, with mechanical push-fit type joints to
the PVC-U pipe and threaded BSP socket outlét to BS 21, “Pipe threads for tubes and fittings where

pressure-tight joints are made on the threads” for the hydrant.

PE pipes. Tees, Reducers and Bends:

(1) P.E_p_ipes_, tees, reducers and bends shall be polyethylene complying with acceptable standards
for cold portable watet, and the qualities shall be all subject fo the approval by the Project Manager.
A piece of Pipe shall not exceed 6 m in length with the working pressure of 10 bar or more. The
maximum pressure the pipe can withstand fora short period of 3 houts shall not be less than three 3)
times the working pressure. The Manning’s roughness coefficient of the pipe shall be 0.01 at most.

(2)  Flange adapfers shall be according to the ISQ standard.

(3)  Risertees shall be galvanised milled steel with plastic saddle joints to the PE pipe, and threaded
socket ontlet according to the ISO standard.

Asbestos Cement Pressure Pipes.
(I)  Asbestos cement pressure pipes and joints shall comply with BS 486, “Asbestos cement

pressure pipe and joints™ and shall be supplied with collar joints. Fittings for asbestos cement pipes
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shall be cash iron and comply with BS 4622, “.G‘rey iron pipes and fittings”, Flexible mechanical
couplirigs shall comprise cashiron detachable flatiges and collars with rubber seals. The seals shal] be
rubber and comply with BS 2494, “Elastomeric seals for joints in pipework and pipelines”. The joints
shall be assembled and tightened In accordance with the manufacturer’s instructions. Al ﬁttings and

Joints shall have pressure rating equal or greatér than that specified for the pipes. All cast iron fittings

shall be internally and externally coated with bituminous solution suitable for use with potable water
pipelines. The classification, chardcteristics and size shall be as show on the Drawings. The pipes will

generally be 4 m in length..

2y  Two complete sets of special tools for cutting,'trimming and joining AC pipes will be provided
by the pipe manufactirer to the Contractor against a receipt. All the. tools must be refurned in good,
working condition. Failureto do so wi]l result in the 'Conrra_'cto_r -r_ei_mburs_ing_the Pipe manufacture the

full cost of replacing any defective equipment,

Steel Pipes.

(1) Steel pipes shall comply with BS 3601, “Carbon stee] pipes and tubes with specified room
temperature properties for pressure purposes.” Steel pipes, joints and specials for water and sewage”,
Table 1. Joints shall be butt welded or flanged as shown in the Drawing or as’ directed by the Project
Manager.

(2)  Butt welded joints and sleeve joints for welding shall in-accordance with BS 534. The end
tolerances for both types of joint shall be within the limits given in BS 534,

in the Drawings or directed by the P_rqj_ect Meanager. Steel flanges shall be of the weld-on type and
shall comply with BS 4504, “Circul'ar-ﬂanges for pipes, valves and fiftings (PN'des_ignated)”; The
pressure. rating_ shall be PN10 unless otherwise stated. Gaskets for :ﬂange'd Jjoint shall be of fabric
reinforced rubber of the full face type and comply with BS 4865, “ Specification for non-metallic flat
gaskets .(incl_udihg._gaske_ts f_or-ﬂang_e's to BS 4772)”, Part 1. The joints shall be made using bolts and
nuts to BS-4190, “ISC metric black hexagon bolts, serews and nuts”. Washers shall comply with BS

4320, “Metal washers for getleral engimeering purposes (metric series)”.
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Galvanized Mild Steel Pressure Pipes

(1) Galvanized mild stee] pipes shall be medium or heavy duty gauge in accordance with BS 1387,
“Screwed and socketed steel tubes and tubulars and for _pIain end steel tubes suitable. for welding or
for screwing to BS 21 pipe threads”. Unless shown otherwise on the Drawings or directed by the
Project Manager, pipe fittings up to and including 100mm diameter shall have BSP threads and shall
comply with BS 1740, Part 1. Joints on pipes greater than 100mm diameter shall be flanged in

accordance with Clause 605(3),

(2)  Threaded fittings for galvanized mild steel pipes shall comply with BS 1740: Pagt 1,
“Wrought steel pipe fittings™,

Pipe Specials

(1) Where pipe specials are to be fabricated, preparation and welding shall be. carried out. in

(2)  Bends up to and including 300mm shall have a smooth radius in accordance with BS 534
534, Table 8.
(3)  Dimensions of tees shal comply with BS 543, Table 9.

Steel Pipe Coating

(1)  Before the application of external coating, pipes and specials shall be primed with acompatible

priming coast. Materia] and methods complying with BS 4174 or BS 4164 shall be used as.appropriate.




coating or masiic 1o prov_id'e a scamless, consolidated-and smooth layer having a minimum thickness

as.given in BS 534, Table 10.

Steel Pipe Lining
(1)  Before internal. protection s apphed pipes and specials shall be primed with 2 compatible-
priming coat. Material and methods complying with BS #4174 or BS 41 64 shall be used.as appropriate.

(2)  The lining materials shall consist of 2 upiform blend of natural or blown petroleum Bitumen
mixed with an inext filler to produce.homogcneou's corn_posmon of Type 3 In accordance with BS

4147.

3) The lining material, in2 hot fluid condition, shall be applied centrifugally to straight length of
pipe to give a4 smooth continuous lining, having a minimum thickness in accordance with BS 534,
Table 12.

Flexible Couplings

‘Flexible couplings used to form joints adjacent to structures and else where as. shown on the Drawings
or required by the Project_Manager, shall be according 10 the 1SO standard. They shall inctude all
necessary bolts _and saskets, and be of appropriate pressure rating and dimensions for the pipes. they

join.

Dismantling Joints

Dismantling joints shall allow the quick and easy pipeline modificationand the dismantling of flanged
pipework: and fittings. The joints shall be according to the 18O standard., comprising a flange adapter,.
flanged spigot piece and tie bars, and be of the same pressuxe rating and dimensions as the pipes they

join. The position of the joints 15 as shown on the Prawings Or requl_red by the Project Manager.

Flange Adapters
Flange adapters shall be according to the ISO standard, and- <hall be approved by the Project Manager

pefore the manufacturing and use. They shall be provided with the necessary bolts and gaskets. Flange
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adapter joints shall havé the same pressure rating as the_p_ipes they connect.

Cast Tron Gate Valves

(1) Cast iron gate valves shall be suitable for a working pressure of 10 bar and filed test pressure.

of 15 bar, complying with the requirements of BS 515 0, “Cast iron gate valves”,.

(2) The valves shall have PN10 flanged connections to BS 4504, “Circular flanges for pipes;

valves and fittings.

()  O-ring stuffing boxes may be used.

(4)  The valves shall be iron body, wedge gate or resilient seal type.

(5)  All gate valves shall have non-rising sterns and shall open counterclockwise.

(6)  Unless otherwise stated each valve shall be supplied with a valve cap secured by a hexagon
headed set screw. Where extension spindles are required, these -shall be obtained from the valve

manufacturer.

Cast Iron Check Valves

(1) Check and foot valves shall be of the single and foot valves disk, non-slamming swing type

designed to allow a full diameter passage and-to';‘op'era’te' with a minimum loss of pressure.

(2) Check and foot valves shall be suitable for a working pressure of 10 bar and filed test pressure
of 15 bar, complying with the requirements of BS 51 53, “Cast iron check valves for general purposes™.

With pressure rating of PN10.

3 Check and foot valves shall have brofize renewable seal rigs, bronze disk rings and bronze
hinges and stainless steel pins. Valves shall be supplie_d' with iron disks with bronze rings attached.

Pins, disks and other parts shall be corrosion resistant and non-sticking.
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(4)  The valves shall have PN10 flanged connection to BS 4504.

Copper Alloy Valves.

Check valves-and gate valves up to and including 100mm diameter shail be constructed of high quality
brass, or bronze and be suitable for a working pressure of 10 bar and conform to BS 5154, Series B
“Copper alloy globe, globe stop and check gate valves™ The valves shall have female BSP threaded

inlet/outlet ports in accordance with BS 21.

Foot Valves

The foot valve shall be constructed of galvanized steel, copper alloy or aluminum with hinged steel
clack and rubber seats. The valved shall have an infegral strainer with a maximum mesh size of §mm
and-the head loss across the valve shall not exceed 0.1 bar. Valves up to and including 100mm shall

have BSP threaded coniiection, Jarger diameters shall be flanged.

Air Relief Valves

(1) Cast iron double orifice air relief valves shall be provided on the pump delivery manifold pipe
at all permanent pumping installations and at points along the rising main, where _dir_e_cte_d by the
Project Mariager. The valves shall be designed to exhaust large amounts of air during filling and.
release small amounts of accumulated air during operation and admit large amounts of air upon
impending vacuum during draining. The valved body and cover shall be cast iron, the orifice bracket
and cover shall be glass filled nylon and the float, float guide and leaver ABS (Acrylonitrile Butadiene

Styrene). The valves shall have a pressure rating of 10 bar.

(2)  Large orifice air relief valves shall be provided at points where a vacuum may occur in the
system, for example adjacent to valves or at the end of a pipeline with hydrants. The body shall be
made. of cepper alloy or cast iron with an ABS (or similar) float. The valve shall have a working

pressure rating of PN'10 and inlet port shall be a 25mm male BSP thread to BS 21.
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Hydrant Plumbing

Pipework to hydrants shall be galvanized mild steel of'50, 80 or 100mm nominal bore, screw jointed
as specified in the Bill of Quantities. Pipe threads shall be in accordance with BS 21, “Pipe threads for
tunes and fittings™.

Pressure Relief Valve

A '_pressure-relief valve shall be provided on the pump delivery manifold pipe on all permanent
pumping installations to protect the rising miain and fittings from excessive pressure under all possible
oper’at_irig__'scenar_ios. The valve body shall be ‘made of cast steel with PN10 flange connection fo BS
4504 1unless otherwise: stated on the DraWings. The unit shall be preset at the factory to blow-off at the.
required pressure and there shall be no means of making on-site adjustmenis. The valve shall have a

smooth, but rapid response.

Pressure Gauges

Pressure gauges shall be liquid filled, bourbon tube type and comply with BS 1780, “Bourbon type
pressure and vacuum gauges”. The gauge shall have-a 100 mm diamieter case-and a pressure range of
0 to 16 bar. The scale shall extend over approximately 50" and have 0.5 bar graduations. The gauge
shall be fitted with a blow-otit device and have a bottom male BSP threaded connection. Portable
pressure ganges shall be cormected to the end of a 1m length of high pressure hose (10 bar working.
'press_u_r’e_), the other.end of which is fitted with a quick connect hose fitting forsimple connection ana

disconnection to a Schrader valve.

Layflat Hose

Layflat hose shall be reinforced plastic or other approved.abrasion resistant material. The hose.shall
be sufficiently flexible to allow it to be volled into a tight coll and shall notbe dama_ged when squashed.
flat or kinked. The working pressure of the hose shall be 3 bar. The hose shall be connected to the

male part of a quick coupling joint via a hesetail and secured by a suitable hose clamp:

Pipe Handling

(1)  During loading, transportation and tnloading care shall be taken to prevent injury to the pipes,
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surface finish and protective coating. Loading and unloading shall be done item by item with ropes
and skids or suitable power equipment, if necessary, and the pipe shall be vinder perfect control at all
times. Under no condition shall pipes be dropped, bumped, dragged or allowed to roll together. When
handling the pipe with a crane, a rape with a.double-bight sling around the pipe shall be used. The
crane shall be so placed that all lifting is done in 4 vertical plane. Under no condition shall pipe-hooks.
or asling through the pipe be used. The pipe shall be securely wedged during transportation to reduce

to a minimum any possible damage to the pipe.
(2) Pipe spigots shall be adequitely protected during fransportation.

(3)  Inlaying out, pipes and specials shall not be allowed to impede or harm traffic or animals or
to obstruct paths and access to private and ether property. Pipes shall not be laid out in beds of ditches

and every precaution shall be taken to preserve their cleanliness before laying.

Pipe Storage
When pipes are stored prior to laying out, they shall be placed neatly in stacks in sirict aceordance

with the manufacturer’s recommendations.

Trench Depths

(1) Trenches for pipes shall be excavated to a sufficient depth to ensure, after consolidation of the
backdill, a normal minimum depth of cover from the ground surface to the top of the pipe of 800mm
in open ground and 1000mm beneath roads and the bed of grass waterways. Where the pipeline is

required 16 be laid to a lesser depth the pipe shall be protected as directed by the Project Manager.

(2)  Unless ditected by the Project Manager, maximum depth of ground cover to the top.of the pipe
should not exceed 2000mm.

(3)  Where pipes are to be laid in an embankment, the embankment shall first be constructed to full

height to provide cover to the pipe, and the embankment subsequently excavated as detailed above.
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‘Care shall be taken to ensure that pipes are not subjected to traffic loads until the mirimum cover has

been established.

Bedding of Pipes

(1)  Where the natural ground in the bottom of the trench is, in the opinion of the Project Manager,
free from stones and other unsuitable material, the pipes may be laid directly onthe bed of the trench.
Holes shall be excavated at each joint and the bottom of the trench shall be. accurately trimmed to the
required level to ensure the barrel of the pipe is fully supported along its entire length. Pipes shall be
surrourded 1n selected exca'va’[ed material as shiown on"_the. drawings, fully and ca_reﬁﬂly compacted
around the pipe circumference. Excavated material selected for surround :shall be vniform, readily
compactable material free from tree roots, vegetable matter, building rubbish, stones and lumps.

retained on.a 25mim sieve.

(2) Where directed by the Project Manager the trench shall be over excavated and pipes shall
bedded and surrounded in granular material of 14mm maximum particle size, no more than 5 percent

of which passes through a Smm BS Sieve.

(3)  The bedding and surround to the pipes shall be thoroughly compacted. The pipes shall be laid"
evenly on the barrel at the required level. There should be no hollows, voids or foreign material under
the pipe. No concrete blocks or wedges may be used. The bedding should beé completed to the correct
profile.

(4)  Particular care must be taken to ensure that proper bedding is obtained under and on either side-
of the pipe joints. Where pipe jointing holes are left in the bedding, particular care must be taken to

ensure complete and proper filling of the holes after pipe testing.

(5) The trenches shall only be bottomed up immediately in advance of pipe layinig but no pipes
‘shall be laid until a distance of a least 3m along the trench has been prepared and bottomed up to

receive the pipes, unless specially permitted otherwise by the Project Manager.
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Temporary Stoppers

Properly fitted, temporary wooden stoppers shall be provided and constantly used to'close the ends of

all uncompleted pipelines. The stoppers are only to be removed when pipes are being laid and jointed,

Pipe Installation

(1)  Allpipes shall be carefully brushed out inside and shall be checked for soundness before being
laid.

(2)  Each pipe shall be carefully lowered into its prepared bed by means of the necessary slings and
tackle. If the prepared bed is damaged, and if stones-are dislodged into the trench, the pipe-shall be

raised and the bed made good and stones removed before pipe layi'ng'_is confinued.

(3)  Inno case shall pipes be jointed before being lowered into the trench, unless previously agreed

to by the Project Manager.

(4)  Pipes shall be laid separately to true inverts, straight lines and falls, each pipe being separately
boned between sight tails and beating evenly upon bed of the trench, or the bedding where provided,
for its full length. No water from the trenches shall be allowed to enter the new pipes and no refilling
of trenches will be allowed until the joint of the pipes has been inspected and approved. The trenches
and joint holes shall be kept free from water until the pipes are laid, jointed and partially backfilled.

(5)  Pipes shall be jointed strictly in accordance with the manufacturer’s instructions and with the
correct lubricant where appropriate. Pipes shall be laid on bedding where directed by the Project
Manager. Pipes shall not be laid in direct contact with other one another but shall be protected by an
hltervenihg_; layer, 150 mm thick, of consolidated soft material. When cut pipes are used, the spigot

énds shall be chamfered in accordance with the manufacturer’s instructions.

Backfilling Around and Over Pipes
(1)  After the pipes have been laid and checked selected material shall be carefully placed into the

spaces between the pipe and the sides of the trench to the level of the ctown of pipe. The material shall
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be placed in layers not exceeding 150mm (before compaction) and thoro_ughl_y packed and rammed by
careful hand tamping. The placing and tamping of the material shall proceed equally on both sides of
the pipe.

(2)  The bedding shall be completed by placing similar selected matetial at least 100mm deep after
compaction by hand to the full width of the trench over the crown of the pipe.

Backfilling of Trenches

(1) Backfill material shall comprise excavated material excluding lumps and stones retained on a

75mm sieve.

(2)  No excavated material, which in the opinion of Project Manager, is or has become unsuitable

shall be used for backfilling purposes.

(3  Backfilling shall' wherever practicable be undertaken immediately the specified operations

preceding it have been completed.
(4)  The pipeline trenches may bE'paIﬁally.backﬁ'lle'd before testing but joints shall be left exposed.
The backfilling shall not be completed until the pipeline has been tested to the satisfaction of the

Project Manager.

(5)  Backfill material above 100mm over the crown of the pipe shall be deposited in layers each

ot exceeding 225mm thickness, each layer being thoroughly compacted.

Surface Restoration

(1)  The Contractor shall restore and maintain all land surfaces to the approval of the Project

Manager.

(2) Upon completion of backfilling, all rubbish, surplus material, etc, shall be cleared from the
Site.
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(3)  ‘One restoration work has.commenced, no construction.traffic shall pass over the ground, and
the restoration work itself shall be carried oot in a manner as 1o 'avoid unnecessary passage of vehicles

over restored ground.

Pipes Built inte Structures

(1) The: outside surface of all pipe_s and s_pecia_l castings to ‘be built into structures. shall be
thoroughly cleaned immiediately before installation. Protective coatings to metal pipes shall be
removed from the sections to be built in. PVC-U or PE pipes shall not be built into structuresunless
directed by the Project Manager.

(2)  Unless otherwise directed by the Project Manager, a steel plates welded on 1 m long steel pipe
for water-tightness shall be-provided on all pipelines built iritostructures.-

(3) Pipes passing through walls and floors of waler retaining structures shall be. built into the
‘structure in-situ. Shuitering shall be formed closely to the outside of the pipe, and concrete shall be-
placed and compacted thoroughly rovind the pipe and puddle flange where provided.

(4)  Flanged pipes through walls shall be arranged with the bolt holes symmetrically off-centre

unless directed otherwise.

Anchor and Thrust Blocks
(1) All tees, bends, valves and specials where unrestrained thrusts may occur shall be securely
anchored with Class B concrete blocks as detailed in the Drawings or as directed by the Project

Manager.

2) The blocks shall bear against undisturbed ground. In the case of horizontal bends, the bearing
surface shall be normal to and symmetrical about the direction of thrust. For vertical bends, blocks

shall bear upon horizontal and vertical planes.
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(3)  Concrete to thrust blocks may only be poured after the Project Manager has approved the.

excavated and formwork.

Testiniz Pressure Pipes

6.1.Selected PVC-U and PE pipes shall be tested hydraulically at the place of manufacture before:

every delivery is made all at the attenidance of the Project personnel.

6.2 All pipelines operating under pressure shall be tested hydraulically in sections during the

course of construction all at the attendance of the Project personnel.

(3)  Testing shall be applied to prove the structural soundness and watertightness of the various

units in the line including pipes,, valves and anchorages.

(4)  The test pressure to be applied to each pipeline shall be as directed by the Project Manager.
The test at the laboratory before the delivery shall be done using the working pressure as well as the

maximum pressure. The maximum pressure shall be 3 times of the working pressure.

(5)  Tests shall be applied to sections of pipeline not exceeding 1000m in length, or such lesser

length as may be required.

(6)  The Contracior shall provide pumps, gauges, jacks, struts, and all apparatus necessary for
carrying out the tests and shall keep them in good order. The gauges shall be tested to the satisfaction
of the Project Manager.

(7)  The Contractor shall provide for transitting the unsupported end thrusts to solid ground at

the ends or into the sides of the trenches. Testing shall not be permitted against a closed valve.

(8)  Before testing, the Contractor shall ensure that the anchorage of bends is complete and that all

branch outlets taking end thrusts are properly stayed.
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%) Water required for filling the main shall be provided by the Contractor and obtained from an

approved Source.

(10)  The Contractor shall give the Project Manager not less than three. (3) days notice of his

intention to test a section of pipeline.

(11)  To test, the pipeline shall be charged with water and ajl air released. The length to be tested
shall be filled slowly and allowed 1o stand for a sufficient period to aliow air to be liberated before the.
test is commended free outlets for ajr shall be provided. The pressure shall then be increased to the
test pressure ‘and maintained for a period of three hours. At the end of the three hour test any loss of
pressure shall be made good by pumping water into the pipeline and the Quantity of water required
shall not exceed the rate of 0.1 litres per milhimetre nominal internal diameter per kilometre length of
main per 30 metres head for each 24 hours. Should this rate be exceeded then the Contractor shall

locate and repair the leaks and repeat the test at his won expense.

obtained.

(I3)  The Contractor shall ensure that nio erosion, pollution or silting occurs in watercourses form

the discharge of test water.

101




MISCELLANEOUS

Cast Iron
(1)  Steel casting shall comply with BS 3100, “Steel castings for general engineering purposes’.
All castings shall be carefully moulded to the form-and dimensions shown on the drawings and shall

present true and clean surfaces free from all defects.
@) Subject to the prior agreement of the Project Manager defects in the casting may be rectified
by welding. Notwi’th'standing such prior agreement.to the use of welding, the Project Manager may

reject any finished welded casting shotld he not be satisfied-as to its soundness.

(3)_ If called by the 'Pr'oject Manager, non-destructive tests on the castings shall be carried: out.by

the Contractor.

Drawings to be Submitted and Teststo be Cartied Out by the Contractor

(1)  The Contractor shall arrange for the submission of shop drawings for the whole of the
steelwork 1o the Project Manager for his approval. Al such drawings shall show the dimensions of all
parts, ethod of constiuction, spacing of rivets, 'wélding_ gectional areas and all other details. No
materials shall be ordered not fabrication commenced until such drawings are approved by the Project

‘Manager in writing.

(2)  Tests as required under the standards quoted for steel to be used in the Works shall be carried
out in the presence of the Project Manager orhis Representative and at least four days notice must be’
given to him before the dates proposed for such tests. Atleast fourdays clear notice shall-also be given

of the date on which fabricated steelwork will be ready for inspection in the fabricator’s works.

Permanent Fencing

(1)  Fencing other than security fencing shall be timber post.and barbed wite.

(2)  Posts shall be-round posts of an approved timber. All bark shall be stripped and: the posts
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stacked to air dry for at least 3- weeks before. Being; treated by steeping in an approved tar oil

preservative for a minimum period of 24 hours.

(3)  Posts shall be 2m long and a minimury girth of 375mm for line posts, and shall be pile driven
into the ground so that the tops of the posts are 1600mm above ground level.

(4)  Posts shall be placed at no more thar 3m interval with intermedjate straining posts at intervals

‘Dot exceeding 66m in-straight lengths of fences.
(3)  Cormner, end and intermediate straming posts shall be adequately braced.

(6)  Line wite shall be bared wite of 2 ply, 2.5 mm diameter steel wire with 4 point barbs at intervals
of 75 mm. It shall be galvanized to meef the requirement of BS 443, “G’alvanized'co'atings o1 wire”,

Six line wires shall be fixed at intervals of 75, 325, 575, 825, 1075 and 1325 mm from the top of the

posts. Each line shall be fixed to each post by ene 37.5 mmx 4 'mmdiamcter'galva:ﬁzed'_st_aple-.

Painting Concrete

(1) Where directed by the Project Manager concrete surfaces due to come info contact with




rust inhibitive printer, which is to be followed by two coats of ¢oal tar €poxy or pitch polyurethane to

a thickness of 0,25 mm.

(Z2)  After erection, the steclwork: shall be-painted with a further two coats ofa similar paint to a

total thickness of 0.40 mm.

Painting Galvanized Steelwork

(I)  All painted galvanized steelwork is to be painted under factory conditions as follgws:
(i)  Onecoat etching primer

() One coat calcinm plumbate primer

(2)  All galvanized steelwork is to be protected further at the Site as follows:

(1) All bare metal at site welds, etc. is to be sand blasted and sprayed with zinc to a thickness of

0.08 mm applied in accordance with BS 2569, “Sprayed metal coatings” Part 1.

(i)  Allareas treated in accordance with Subclause: (2) (i) above and all other damages areas of
paintwork shall be made good and _paih'te'd_, as the case may be, to ensure that the full tow coat treatment
specified in Subclause (1) above has been achieved on all surfaces.

(1ii) Apply one final coat of micaceous iron oxide of one undercoat and one finishing coat of _ _gIOs_s

enamel or alkyd resin to all surfaces after erection. The colour of the final coat is to be approved by

the Project Manage.

final coat of paint.




Painting Other Steelwork

(I} Where steelwork, which is not galvanized and not subject to immersjon in water, is required

to be painted, it shall be sand blasted and painted under factory conditions as follows:

(1) One coat-of epoxy primer
(1i)  One coat of red lead primer

(i}  One coat of micaceous iron oxide paint
(2)  The steelwork isto be further protected at the Site as follows:

6] All damaged paintwork toberepaired and made good to ensure that the full three coat treatment
has been achieved on all surfaces.

(it) Apply one final coat of MICaceous iron oxide or ofe undercoat and one finishing coat of gloss

bath of molten zinc. All articles are to be immersed in the bath only for the time sufficient for them 1o
attain the temperature of the bath and they’re to be withdrawn at such a speed that a coating of 3

mieron thickn'ess_ on each face.is achieved, Thc_-'g'alvani_zing is to be done in all cases after fabrication
of the steelwork mcluding any drilling, chipping, t_rimmihg_,__-ﬁlling_; fitting welding or ‘bending is

completed. Every article is to be covered evenly on all sides, Where applicable the galvanizing shall




Manager.

Electric Welding

(1)  All welding shall be carried out in an efficient manner by tested and fulty qualified workmen,
who shall be equipped with plant and tools suitable for the purposes.

(2) The detailed sequence and scheme of wcldin_g,_ and the type of electrode proposed 10.be used

for the work shall be submitted tothe Project Manager for approval before any welding is commenced.

(3)  All parts-to be welded shall be accurately prepared so that on assembly they will fit closely
together, and the surfaces shall be kept clean and free fiom extraneons matter. Following proper
alignment the parts to be welded shall be securely fixed in position by the use of clips, cramps; jigs or
other approved methods. Tack welding shall be restricted to a minimum. Tack welds shall not be of
greater size than the final welds, and the final welds shall fuse completely with the tack welds.

(4)  Suitable allowance for contraction during welding must be made in the lengths of 'the steel
parts before. welding, so that the finished length will be correct within normally acceptable limits. If
any permanent distortion or evidence of excessive shrinkage stresses become apparent the necessary

cutting out and re-welding shall be carried out to the satisfaction of the Project Manager.

5) All welds shall be made with the proper number of runs. The finished welds shall be sound.
and free from all cracks, uniform and free from uridercutting and slag inclusions, and shall be finished
full. All slag and other deposits shall be carefully removed from the exposed surfaces immediately
following each run, and before applying the nextlayer of weld metal.

Floor Screed

Where speci_ﬁed, floor screed shall be of 1:3 cement/sand mortar and shall comply with: the

requirements of BS 8204: “In situ flootings.”

Rendering and Plastering
(1)  Internal plastering, where specified on the drawings, shall be carried out in accordance with
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BS 5492 “Code of Practice for internal plastering”.

6.3-Cement shall be ordinary Portland cement complying with BS 12 “Portland cement”. Lime
shall be soaked hydrated lime complying with BS 890 “Building li

be added to water, stirred to a Creamy consistency and left to mature for at least 16 hours

mes”. Hydrated lime shal]

before use. Alternatively, teady slaked lime may be obtained from approved sources. The:
lime putty shall be protected from drying out. Sand shall comply with BS 1198-1200

“Building sands from natural sources™.

(3 Al plasters, lime and cement shall be stored in a.properly-roofed, weather-proof, dry, well-
ventilated shed. All sand shall be stored Separately, according to type, on clean, hard, dry standing and
shall be protected from contamination,

(4)  Concrete, brickwork and block work walls shall be Jeft for 28 days, or such other time as'may

be approved by the Project Manager, before the application of rendering or plaster. All surfaces shall

rendering or plaster is applied,

(5)  All'uneven surfaces shall be dubbed out locally with 1:3 cement/sand mix and scored to give
a surface ‘suitable to. receive Succeeding coats. No more that 10mm thickness shall be applied at one

time.and the requirements for curing and drying time shall be the same-ag for undercoat work,
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{6) All internal plastering shown on the Drawings, unless otherwise stated shall consist of three
coats built up to a total thickness of 20mm. The first coat shall consist of one part Portland cement 1o
two parts. sand by volurie mixed with water to give a thin slurry which shall be thrown by .ha'n'd to
cove the blockwork with a thin knobby layer. The second shall consist of one part cement, one part
lime and six parts of sand by volume in one coat approximately 15mm thick. One third coat shall
consist of one part lime to two part sand by volume in one coat Smm thick. The surface of the second
coat shall be dry brushed and then damped down before the application of the setting coat. The setting
coat shall have a steel float finish to true planes and regular curves and to an even and polished surface..

The setting coat:shall be kept damp for at least 7 days after its application.

(7) Al arrises shall be finished true and slightly rounded except where otherwise stated and shall
be run at the same time as the adjoining plaster. Whete shown on the Drawings, ‘arrises shall be
protected by aluminum angles, as detailed, securely fixed fo the underlying blocks by stainless steel

screws and plastic plugs.

(8)  Where waterproof rendeting is shown on the Drawings or directed by the Project Manager,
this shall consist of three coats built up 1o a total thickness of 20 mm. The first coat shall co.r_lSist_-"o'f’
one part Portland cement to two parts of sand by volume mixed with water 10 give a thin shurry which
shall be throwm by hand to cover the blockwork with a thin knobby layer. The second coat shall consist
of one patt cement 1o 4 parts sand by volume in one codt approximately 10mm thick. The third ‘coat
shall consist of one part cement 10 4 parts sand by volume with the addition of an approved

waterproofing agent and approximately 10mm thick.

(9)  Thesetting coat shall be applied with a wood skimming float and traversed with a floating rule
to give a true and even surface. The. setting coat shall be kept damp for at least 7 days after-is

application.

(10) The contractor shall cut out and make good cracks; blisters and other defects and leave-the
whole of work perfect on completion. When making good defects, the plaster shall be cut.out to a

rectangular shape with edges undercut to form a dovetailed key, and the tepair finished flush with the
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face of the surrounding plaster.

Carpentry. Joinery and Ironmongery

(I)  All softwoed for carpentry and joinery work shall be well seasoned, sound, bright, free. from
shakes, large loose or dead knots, waney edges, warp, incipie'nt- decay, stained sapwood, or other
defects and shall be to the approval of the Project Manager. The timber shall as appropriate comply
with the requirements of BS Code of Practice 112, Part 2 “The structural use of timber. Timber for
carpentry' work shall be carefully sawn square and shall hold the full dimensions shown on the
Drawings. All sizes shown on Drawings are finished sizes unless otherwise stated. The timber shall.
be cut to size and shape, properly jointed and assembled including forming, gluing, doweling,
screwing and mortising. All concealed surfaces of softwood joinery shall be primed. Timber for
Joinery work shall be finished wrought to the exact sizes shown on the Drawings with pencil rounded
exposed arrises and no joinery shall be built in until inspected and approved. The whole of the
hardwood joinety shall be rubbed down to a smooth surface and left clean and ready to. receive a
polished finish. All timber and timber derived products shall be treated with an approved anti-termite

preparation.

(2)  Before commencing work the Contractor shall submit samples of all types of timber to be used
for the approval of the Project Manager: Timber, or carpentry and joinéry units, whose material on
delivery to the site does not conform to the standard of approved samples will be rejected and replace

by the Contractor at his own expense.

(3)  Timber to be built in to masonry, brickwork or concrete shall be treated with two coats of an
approved preservative before being built in. Reasonable tolerance is to be provided by the Contractor
at all connections between catpentry or joinery work and the building carcass in order that any
irregularities, settlements, or other movements shall be adequately compensated for, and he shall be
responsible for adjusting the overall dimensions of carpentry and jolnery work to actual structural
measurements made at the site as the work proceeds. The whole of the joinery work shall be cut and
formed. together as soon as practicable after commencement of the Contract, and shall be finally

wedged and glued immediately before fixing in position. All joinery work shall be prepared as
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specified before leaving the workshop.

@  The softwood generally shall have a moisture content limit not exceeding 15% of the dry
weight. The hardwood shall have a moisture content limit of not exceeding 12% of the dry weightand
shall have been kiln dried or properly seasoned by other approved means. The whole of the timber for

joinery work shall be properly stacked and protected from rain and ground moisture.-

(5)  Plywood and Blockboard shall comply with BS 6566 “ Plywood” and BS. 3444 “Blockboard

and Jaminboard” respectively unless otherwise directed and shall be of the best quality available.

(6)  Chipboard and fibreboard shall comply with BS 5669 “Wood chipboard and methods of test
for particle board” and BS 1142 “Fibre building board” unless otherwise described and shall be of the.
best quality available.

(7)  All'adhesives used shall be of the best quality available. Softwood in carpentry work shall be
put together with steel nails except where described as framed when it shall be properly jointed and
held together with glue and steel screws. Joinery work shall be carefully assembled and properly
_ j‘ointe_d_. All joints shall be glued and screwed or dowelled. Vee joints will not be accepted. All screws
app_ear'mg_ on face work shall have the heads let in and be pelleted unless otherwise described. Steel
screws shall be used for softwood joinery and brass screws shall be used for hardwood joinery. All

joints shall be made in accordance with BS 1186 “Timber for and workmanship.in joinery”.

(8)  All timber utilized in the construction of roof structures shall be treated with two coats of an
approved wood preservative before assembly. Trusses -are-to be constructed as. indicated on the
drawings or directed, all necessary ironmongery, nails, straps, etc, are to be allowed for. Unless
otherwise indicated timber trusses shall be secured o the wall plates, beams or blockwork as shown

on the drawings or as directed.

(3] Poor, window, and frame dimensions ate as indicated.on the drawings of as dirécted by the,

Project Manager. The Contractor shall prepare working drawings showing the-detailed construction
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of these and samples of sections to be used for approval before fabrication is commenced. Door frame,
window frame and window: casements shall be in an approved hardwood or other such timber as
directed and shall be securely fixed. Doors shall be stored in a weatherproof shed and shall be stacked

in a flat position so that they retain their true shape until required for use.

(10) Timber door and window frames shall be built into the structure as work proceeds and fixing:
shall not be delayed until completion of the works. Door frames shall generally be constructed form
an approved softwood, and shall where practical extend the full thickness of the walls to which they
sre fixed. Where they do not extend the full thickness of the wall they shall not be less than 150mm.
The foot of each frame-is 1o be secured to the floor with 12mm diameter_ galvanized steel dowels
75mm. Long equally morticed into the frame and concrete floor. Frames shall be secured to the.
‘blockwork at the jambs with 25 x 3mm galvanized steel cramps 575 mm long, one end bent and
screwed to the back of the frame. The othér-end ragged and built into the blockwork joints. Where.
abutting concrete, frames shall be screwed to approved dovetail fixings cast in to the concrete. Frames
shall have one layer of approved bituminous feltpinned to the backs before fixing. An.approved mastic
seal is to be used between the frame and ‘concrete columns or lintels and fairfaced blockwork on

external doors and windows where rendering/plastering is not finished against the frame.

(11)  External door ty-‘p’es-and dimensions are as indicated on the drawings or as directed; and unless
otherwise indicated shall be flush type, semi-solid cor‘edfwiﬂj external face covered with tonigued and
grooved “V” jeinted vertical 13 x 80mm boarding, and internal face covered with best quality plywood
Amm thick, and with the sides, tops and bottoms lipped and edged with hardwood strips.

(12) Where indicated on the drawings fly screens shall be of fine aluminum insect screening secured
to framing by screwed timber battens. Battens to be prepared primed and painted with three coats of"

apptoved.oil peint.

(13) Architraves, door stops, cover beads, etc, are to bein approved softwood and shall be propetly

mitred at intersections.
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(14) A metal windows, screens and doors shall be obtained from an approved supplier, Such uiits
shall be equipped with all fixing lugs, glazing c¢hannels, couplings, hinges, peg strays, handles,
mullions, transomes, glass, mastic and putty. Windows, screens and doors shall be stored and fixed in
accordance with manufactuser’s mstructions or as directed and on completion eased and adjusted so

that the units are in perfect working order to the satisfaction of the Project Manager.

External doors shall be fitted with a vertical mortice lock, latch and place, together with anodized
aluminum plates and Shaped lever handles, including spindle. Where indicated, windows shall be hung
on 1 pair 75Smm stainless steel butts or as directed and shall be fitted with ajl necessary stays, pins,

fasteners and hook plates.

nails to 70-x 70mm 'bat'tens' provided at 600mm centres in both directiong.

(18)  Louvred ventilation panel shall be fabricated in an approved softwood, painted, and covered

with aluminum insect sereening and shall be built op to the end gable walls of buildings-with-ceilings.

(19)  Glass in windows shall be Smm thick. The glass shall be clear flat drawn glass sheets without




any imperfections. For glass louvre windows, louvres shall comprise wooden frames with

interconnecting tilting louvre panels on the inside and mesh flyscreen on the ouitside.

Roofing and Cladding
(1)  Galvanized corrugated steel sheet roofing and cladding shall be niew sheets of Gauge 22 unless
otherwise directed, ﬁrmly' secured to the purlins or side rails, complete with ridge pieces, stop-ends,

cappings and flashing.

(2) Fixing to timber purlins shall be with galvanized forge headed screws and suitable resilient

washers. Fixing to steel purlins or side rails shall be with galvanized and suitable tesiliént washers.

(3)  Allthe above shall be in accordance with the manufacturers and Project Manager’s iristructions

and the following British Standard and BS Code of Practice.

()  BS 3083 Hot dip zinc coated corrugated steel sheets for general purposes”;
(i)  CP 143 Part 10 “Galvanized corrugated steel sheet”.

Painting and Decorating-

(1)  The whole of the oil paint, emulsion paint, bituminous paint and the like to be used upon the:
work shall be of types.and manufacture approved by the Project Manager. Priming paint shall be
red-lead based.

(2)  Knotting shall be best shellac in Methylated Spirits. Stopping shall consist of hard white lead
and linseed oil and shall be tinted with hot more than 5% genuine red lead. Stain used for fittings shall

be-approved spirit stain.

(3)  All concrete, rendered and plastered surfaces shall be rubbed down 1o remove all loose
particles. No rendering or plastering shall be decorated until it has thoroughly dried out. Defective

plaster work and large cracks are to be cut out.and made good before painting, and small cracks are to
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be carefully stopped.

(4)  Joinery shall be brought to an'even silky finish by the use of fine sandpaper. All woodwork for

painting shall be carefully knotted, stopped and primed with one coat of priming paint. End drain shall

be given two-coats.

(5)  Steelwork shall be made absolutely clean and free from all rust, grease, mill-scale, moistiire
and or other injurious materials. The work of cleaning steel is to. be. carried out with great thoroughness
to the satisfaction of the Project Manager. No paint shall be applied to metal surfaces which are to be
embedded in concrete, except where otherwise spectfied. All galvanized surfaces are to be cleaned of

oil, grease and dirt by means of a-de- greasing fluid before being primed and painted as specified.

{6) All' materials.sha]] be stored on the site under ¢onditions in accordance with the manufacturer’s

instruetions,




(9)  The final coat of paint shall'not be applied until immediately before handing over the building
and when handed over shall be free of all irnp’erfecﬁons, chips, seratches, etc and all to the satisfaction

of the Project Manager.
(10) All hardwood to be oiled shall be given two coats of boiled linseed oil.

(11)  All woodwork to be painted shall, after knotting, stopping and priming be painted with one

coat of undercoat and 2 coats of gloss finishing coat.

(12)  Any damiaged areas of paint shall be made good to be full depth of the damaged as the work

progresses and properly feathered in to the satisfaction of the Project Manager.

(13)  All woodwork to be varnished shall be stopped with stopping to match the color of the wood
and shall be rubbed down to give an even silky finish using fine sandpapér. For external woodwork
four coats of clean gloss varnish shall be applied and three coats for internal woodwork. Each coat
shall be allowed to dry and lightly rubbed down with fine sandpaper before any subsequent coat is
applied.

(14) Internal walls and ceilings shall be given one coat priming paint and two coats of approved
emulsion paint at least and as.many further coats-as may be necessary to provide a smooth and evenly

coloured surface to the satisfaction of the Project Manager.
(I5) Matt painting to plinth plasterwork shall be two coats of black bituminous paiit.

(1)  Machine Work

(8)  General : All tolerances, allowances and ganges for metal fits between plain cylindrical parts
shall conform to the réquirements of Clause 201 of the Specification or the other approved equivalent
standard for the class of fit'as shown or otherwise required. Sufficient machining stock shall be allowed

on locating pas. to eénsure true and exact to secure full contact. Journal sliding surfaces shall be
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polished, and all surfaces shall be finished with sufficient smoothness and accuracy 1o ensure proper
‘operation when assembled. Parts entering any machine shall be carefully and accurately located and

drilled from templates.

(b)  Finished Surface : Finished surface shall be indicated ‘ori the Contractor’s drawings and shall
be compliance with specified inspection of the work compared to standard roughness specimen, in

accordance with Clause 201 of the Specification.

(¢)  Unfinished Surface.: So far as is practicable, all works shall be arranged to obtain proper
matching of adjoining unfinished surface, when there is a large discrepancy between adjoining
unfinished surface, they shall be chipped and ground smooth, or machined, to secure proper alignment.
Unfinished surface shall be true to'lines and dimension shown on the Drawings and shall be chipped
or ground free of all projections and rough spots. Depressions or holes not affecting the strength or

usefulness of the parts may be filled in an approved manner.

(d) Key and Keyway : Key aind keyway shall coriform to the requirements of Clause 201 of the

Specification or other approved equivalent standard, unless otherwise specified or required.

(6)  Pinand Pin Hole : Pin hole shall be bored to gauge, smooth and straight, land at right angle to
the axis of member. The boring shall be done after the member is securely fastened in posifion. Pin
shall be of hardened and ground steel positively held in position. Wheel or roller for use in gate shall

be made mounted on removable pin and have self-lubricating bushing and brass washer.

(f) Lubrication : Before assembly, all bearing surface, journals, and grease and oil grooves shall
be carefully cleaned and lubticant. Self-lubricating bearings shall be cleaned with clean rags and
greased with an approved lubricant before assembly. Solvent shall not- be used on seH-lubricating
bearings. The specification of all approved lubricants shall be mentioned in operating and maintenance
instructions.

(g)  Balancing : All revolving parts shall be tiuly balanced both statistically and. dynamically so

that when running at fiormal speeds and at any load up to the maximum, there shall be no vibration
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due to lack of such balance, and the equipment shall be operated with the least possible amount of

noise.

(_ii_) Miscellaneous Materials
(@)  Self-lubricating bearings shall be in accordance with Clause 201 of the Specification.
Whenever ASTM must be used, the reference shall be made to ASTM B22, Alloy E; with L-lubricant,

other approved equivalent standard.

(b)  Rubber gate seals shall be moulded from a high-grade, tread type compound. The basic
polymer shall be-natural rubber, & co-polymer of butadiene and stems, or a blend or both. The
compound shall contain not lessthan 70 percent by velume of basic polymer, and the remainder shall
consist of reinforcing carbon black,. zinc-oxide accelerators, antioxidant, vulcanizing agent and/or

plasticizers. The compound shall have the following physical properties: -

Tensile strength: 210kg-f/cm?2 minimum

Ultimate Elongation: 450 % minimum

Durometer Hardness (shore type A): 50 to 70

Specific 'Gravit_y:- 1.1to 1.4

Water Absorption (70 C for 48 hours): 5 % at max. by weight

Compression Set (as a percent of total original deflection): 30 % at max.

Tensile Strength affer oxygen bomb aging for 38 hours at 70 C: 80 % at max. tensile strength before

again.

(i)  Welding shall be in accordance with Clause 710.

(4)  Protection, Cleaning and Painting

1n General
(a)  Except otherwise specified in the specification, all painting of the gates and accessories, and

the equipment under the Contract shall be performed in accordance with this.Clause.
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{by  All parts, which will ultimately be buried in concrete, shall be cleaned and protected, before
leaving__the manufactire’s plant, by a cement wash or other approved method. Before being installed
they shall be thoroughly descaled and cleaned of all rust and adherent matter. Such cleaning shall not
detrimentally affect the strength or final operation and function-of the equipmient.

()  All'machined parts or bearing surfaces shall be cleaned and protected from corrosion, before
leaving the manufacturer’s plant, by the application of an approved rust preventive. lacqer, or a
peelable plastic film. Where the latter is impracticable, such parts shall be heavily covered with high
melting point grease, After erection, such parts shall be cleaned with solvent and Iappe‘d or polished
bright.

(d)  All parts, other than machined parts and parts applied with coaltar epoxy resin paint, which
will be exposed after erection shall be thoroughly cleaned and given one (1) coat of best quality
approved finishing paint before leaving the manufacturer’s plants and further one (1) coat of paint of
an approved quality and colour after erection and touching up at the site, except such apparatuis-as

panels and instruments which will be finish painted under approved procedures.

(¢)  Primer shall be applied to surfaces prepared in accordance with the paint manufacturer’s
instructions. The surface shall be wiped clean immediately prior to applying the paint. The primer and
finishing coats of paint shall be applied using the niethods and equipment recommended by the
manufacturer. The system selected shall have a proven life expectancy of not less than one (1) year in

the atmosphere prevailing at the project site.

® The final colour chip of all equipment shall be approved by the Project Manager, but the
Contractor shall propose a colour scheme for the equipment and shall submit colour chips or paint

samples,

(8) A colour chip shall be included with the approved colour schedule, for each type or finish to

be applied at the site. All equipment shall be painted as specified herein. The painting shall include
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the preparation of the metal surfaces, as well as the supplying of all tools, labour and materials

necessary for the entire painting work.

{(h) Sufficient paint shall be provided for field painting and touch-up of shop painting by the

Contractor.

(i) Paint shall be product of reputable manufactures and its selection shall be approyed by-the.

Project Manager.

(i)  Surface Preparation

All oil, paraffin, grease and dirt shall be removed from the surface to be painted, using solvents.
Followiﬁg solvent cleaning, all ‘weld spatier, slag, burrs, loose rust and mill scale and other foreign
substances shall be removed by sandblasting or shoot-blasting to near white metal. Special attention
shall be given to cl'eaning' of comers and converging angles. If rust forms or surface become
contaminated in the interval between cleaning and painting; re-cleaning the same degree shall required.
Surfaces not to be painted shall be protected by appropriate and adequate masking during the cleanting
and painting of adjacent metal work. Effective means: shall be provided for removing all free oil
moisture from the air supply lines of blasting equipment. All surface preparations shall be subject to
approval by the Project Manager before any paint is applied.

(i)  Application Procedure

(iv) Surfaces not to be Painted

(@)  Bronze, brass, surfaces of gear teeth, finished ferrous surfaces and surfaces in rolling orsliding
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contact after field assembly shall not be painted.
by Al corrosion-resisting steel surfaces for bearings and machinery parts shall not be painted.

(¢)  Oncompletion of cleaning, the surfaces shall be coated with an adhesive plastic film to protect
the surfaces from minor mechanical ‘damage and corrosion during transportation and storage at the

Site. The film shall be stripped off immediately prior to field erection of the equipment.

(v)  Paint Schedule
()  Tar-epoxy and/or epoxy resin paint shall be.applied to the exposed surfaces of guide frames
except for upper side more than ground line and all gate leaves. Each thickness of painting film shall

be 'apprbve’d by Project Manager.

(b)  All unfinished surfaces of fertous metal except those specified above shall be given one (1)
premier and four (4) coats of chlorinated rubber paint or equivalent, Total -thickness-.of these coats.

including primer coat shall be 0.2 to 0.15 millimeter.
(c) Comumiercial equipment shall be painied in accordance with the manufacturer standard practice.

(d)  All fimshed surfaces of ferrous metal including screw threads that will be exposed daring.
transportation or while a waiting installation shall be cleaned and given a heavy uniform coating of

gasoline soluble, rust-preventive compound.

(5) Tests

) The Contractor shall submit to the Project Manager for approval, during or immediately
following the submission of the Drawing, and instruction procedure describing shop and site tests to
be performed for commission and performance testing, The procedures shall define the sequence of
the test, the equipment preparation and operation procedures to be followed and the detailed procedure
for conducting the tests. These instructions shall be submitted for approval-and distributed in the same

manner as the. Drawings.
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(i)  During the construction and after the installation of each item of the equipment, the Contractor
shall perform the tests as described in the test procedure instruction to establish the accuracy of the

assembly and to prove the adequacy of the materials and workmanship.

(iiiy The tests shall be approved by the Project Manager. No part of the work shall be considered

acceptable until it has successfully complied with these tests to the satisfaction of the. Project Manager.

(@v)  Therecords, data, calculation sheets and photographs shall be submitted to the Project Manager

in six (6) copies within four (4) weeks after the test has been conducted.

:(_6.:) Spare Parts and Tools

(1) The Contractor shall furnish the following spare parts. Any parts supplied shall be packed or
treated in such a manner as to be suitable to be stored under the climate at the Site for a period of not
less than two (2) years, and each part shall be clearly marked with its description and purpose on the
otitside of the package.

(a) One (1) set of gate rubber seal for each size slide gate (undrilled)

(b) Other necessary spare parts recommended by the manufacturer

(i)  Spare parts so provided shall be delivered into such stores as may be nominated by the
Employer, and delivery will not be deemed io be camplete until the packages have been opened by
the Contractor, their contents checked bya Representative of the Employer of the articles re-protected
and repacked by the Contractor to the satisfaction of the Employer, or assembled into units at the

Employer’s option.-

(iify  The Contractor shall furnisti the tools with box necessary for maintenance purposes.. The tools

shall be able to disassemble, assemble and adjust equipment and include measuring equipment.
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(1)  General
(i) The work described in this Clause use three types of piles: wooden piles, concrete piles and
composite pile

(i) ~ Wooden pile shall be driven for structure foundation and concrete pile and composite pile shall
be driven for bridge abutment, syphon and aqueduct 'fOundation' as-shown on the Drawings or as

directed by the Project Manager.

) Material

® Wooden Pile.

(@) Timber for piles shail be well seasoned, sound, bright, free from shakes, large loose or dead
knots, waney edges. Diameter of the piles shall be at least as shown in the Drawings. Throughout the
whole length, wooden piles shall be made from the same timber, and splicing wooden piles shall be

approved by the Project Manager.

(b)  The tip of wooden piles shall be sharpened in pyramidal shape and the height of the pyramid
shall be made in about 1.5 multiplied by the diameter. Tip protection with steel straps ¢an be made.
(c) The surface of the wooden piles shall be protected by painting asphalt at Ieast three times to
the total thickness of 2.5 mm..

(iiy  Concretepile
Concrete piles shall be made of reinforced concrete as shown on the Drawings or as ditected by the
‘Project Manager. Concréte and reinforcement steel shall to be used for piles to comply with Part 4 of

the Specifications or as directed by the Project Manager.

(iif)  Composite pile
Composite pile shall be made of steel pipe in which the reinforced concrete shall be cast as shown -on
the Drawing.
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The steel pipes shall have diameter and thickness as shown on the Drawing. The pipe shall have
resistance to the corrosion in accordance with Part 6 of the Specifications concrete and reinforcement

to be used for pile shall comply with Part 4 of the Specification.

(3)  Driving
(1) Prior to. driving piles, the Contractor shall properly set out the driving position for €ach pile
and shall establish position and level marks, which shall be effectively protected until the pertinent
works dre completed, Stable staging or markers shall be provided in-order to' obtain correct position

and direction of piles,

(i)  Driving equipment shall be of the type generally used in the standard pﬂe driving practice and
subjectto the approval of the Project Manager. Pile drivers shall be in the best conditions at all tirses

and shall be operated at works. Driving shall always be performed with the use of a'cap and cushion.

(iii)  Piles shall be driven as accurately as possible in the correct position, true to the line both
Iaterally and longitudinally and to the vertical lines within a tolerance of 10 ¢m when driven to the
final depth. Unless the pile: driving equipment is of a type to ensure the works within the specified
tolerance at all times, the Contractor shall construct within the tolerance of 5 cm from the true position,
temporary guides of sufficient strength to keep piles in their correct positions. during pitching and
driving. Any piles out of line or plumb to a greater extent than specified above shall be-pulled out and
redriven or an-additienal pile shall be driven as directed by the Project Manager at the expense .of the

Contractor.

(iv)  The Contractor shall drive piles continuously until the required depth of penetration per blow
have been obtained, which is 1.2mm by a 37.5 kg of hammer freely dropped from 1 m above the head
of the pile.

(v} Pile shall be driven as light as possible at the beginning of driving operation with sufficient
precaitions against shifting in position or inclination and shall be diiven in'the accurate position and
to plumb as required. Any cushion material that has frayed or will cause an €ccenttic action of the
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hammer shall be removed and placed.

(viy All piles shall be driven to the full length finally determined by the load test or as directed by the
Project Manager. If piles are not driven to full length, such piles shall be cut off at the cut-off fine and

surplus matetial shall be removed and disposed of or saved as directed by the Project Manager.

(vii}  Piles which have not attained the required penetration per blow when the top has been driven
to the cuf-off elevation shall be spliced and driven to a depth sufficient to develop the Tequired
penetration per blow. Spliced parts of the piles shall be reinforced by a steel cylinder of at least 1.5
mm thick and three times longer than the diameter of the piles.

(viii) Piles which have been uplifted after being driven shall be redriven to.the required penetration.

after completion of other driving operation on nearby areas.

(ix}  Any piles injured indriving or handling 'Whose_structural_ soundness as a pile is impaired shall
be rcp_laced--byzspl-icing or otherwise repaired as approved by the Project Mana'ger, at the expense of
the Contractor.

(x)  Incase Jetting water and/or drilling pilot holes are necessary for driving pilesto the required

penetration, the Contractor shall obtain the prior written approval of the Project Manager.

(xi)  A.complete report of esch pile driven shall be submitied to the Project Manager containing the

following information:

(@  Location of pile and ground elevation

(b)  Type and dimension of pile

(¢)  Speed and size of hammer

~{d)  Speed of operation of hammer

() Number of blows per 30 centimeters for the entire length of pile, and number of
blows per 2.5 centimeters for the last 60 centimeters of penetration

(f)  Record of breaks in driving continuity
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(¢)  Height of hammer

(h)  Piles settlement by each one hammer.

(xil}  Vibro-hammer or drop hammer driving will be permitted for wooden pile. The piling method
and equipment including the drop hammer to be used for piling are subject to prior approval of the
Project Manager. The heads of the piles shall be protected by means of beveling. or using cap. The
driving heads shall closely fit the top of the wooden pile and shall extend down the sides of the pile at

least 10 centimeters.

(4)  Pile Driving Test

Prior to the construction of any pile foundation, the Contractor shall carry out, under the direct
supervision and to the satisfaction of the Project Manager, a piling test to confirm the carrying capacity
of the piles. The method of the testing is subject to the Project Manager’s. approval prior 10 such a

testing.

APPENDIX A
TABLE OF TOLERANCES

The foll'owmg'_are the tolerance within which the Works are to'be executed or as directed by the Project

Manager:
Earthworks

Top level of e'm'bankmé:nts after compaction +100 / -Omm
Sides of embankments over 10m length +100./ -0inm
Channel or excavation cutting 0/-30 mm
Horizontal alignment of drains and bunds

Maximum 100mm
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Over 20m length 200mm
Formation level for structure +0 / -ve filled with concrete
Formation level for-gabions +0/-75mm

Land smoothing and leveling = 70 mm

Canals

Horizontal alignment of canals

Maximum  500mm Over20m length 100mm
Canal invert level 0/ -20mm

Canal bed width and side slopes -0

Conerete Structures
Maximum departure of plan position of structure.  500mm

Maximum departure in thickness, eross-sectional,

or position of celumns, beams, walls, footings and the like' +10 / -10mm diniensions

Surface tolerance on straightniess or departure from specified curve

General surfaces (vertical and horizontal)
Gradual over 10m  25mm

Reinforcement — maximum departure from required spacing

Ma_sonry
Masonry over 2m in length  +50/-25 mm

Pitching, Tipped Rock and Gabions
Pitching over2m in length  +75/-25 mm
Face of gabion / maitress basket +75 /-25 mm

Thickness of tipped rock or filter layer +100 /-0 mm

Additienal Limit for Canal Structure

Abfupt 10mm

10mm

Control level on offtakes and water level control structures. +5 / -10. mm
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ANNEXES : DRAWINGS (Refer to the attachment)

ANNEX - LOT 1: TAMBALUGO

ANNEX -LOT2 ADABOYA
ANNEX~LOT 3 LAMBOYA

ANNEX - 10T 4: KASIESA

ANNEX - 10T 4: TAMPION.

ANNEX - LOT 5. KAKEASE
ANNEX ~LOT 5 GOLI
ANNEX ~ LOT 5 KO GBAFIO

ANNEX - LOT 6 TAKPO

ANNEX - LOT 7 BUGUBELLE

Upper East/ Bawku Municipal
Upper East/ Bongo

Upper East/ Bawku West
Upper East/ Builsa South

NORTHERN/ SAVALUGU-NANTON

Northern/ Bole
Upper West/ Nadowli
Upper West/ Nandom

Upper West/ Nadowli

Upper West /Sissala West
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Section 6: Returnable Bidding Forms / Checklist

This form serves as a checkiist for preparation of your Bid. Please complete the Returnable Bidding Forms in
accordance with the instructions Th the forms and return them as part of your Bid submission. No alteration to
format of forms shall be permitted and no substitution shall be accepted.

Before su'bmi'tting_your Bid; please ensure compliance with the Bid Submission instructions of the BDS 22.

Techmca] Bld

3 B
=
=
" Form E Format of Techntcal BId/Bl“ of Quantltles .o
. From G Forin of Bid Securlty
oo Format forrns for Key personal, Key Equment and Constructton
Have you prowded the requlred documents to estabhsh comphance w:th the 0
evaluatlon crltena in Sectmn 47

Price Schedule:
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Form A: Bid Submission Form

[Insert Name of Bidder]

[tnsert iTB R'efer_ence I\lumber}

We, the undersigned, offer to supply the goods and related services. required for [Insert Title of goods and
services)] in accardance with your Invitation to Bid No. {Insert ITB Reference Number] and our Bid. We hereby
submit our Bid, which'includes this Technical Bid and Price Schédule.

Our attached Price Schedule is. for the sum of [Insert-amount in words and figures and indicate currencyl.

We hereby declare that our firm, its affiliates or subsidiaries or employees; including any JV/Consortium
/Association members or subcontractors or suppliers for any part of the contract:

a) is not under procurement prohibition by the United Nations, including but not limited to prohibitioris
derived from the Compendium of United Nations Security Council Sanctions Lists;

b) have not been suspended, debarred, sanctioned or otherwise identified as ineligible by any UN
Organization or the World Bank Group or any other internaticnal Organization;

o) have no conflict of interest in accordance with Instruction to-Bidders Clause 4;

d) do not employ, or anticipate employing, any person(s) who is, or has been a UN staff member within the
last year, if said UN staff member has or had pricr professionat dealings with our firm in his/her capacity
as UN staff member within the last three years of service with the UN (in accordance with- UN post-
employment restrictions published in ST/SGB/2006/15);

e) have not declared bankruptcy, are not involved in bankruptcy or receivership proceedings, and there is no
judgment or pending legal action against them that could impair their operations in the foreseeable future;

f) undertake not to engage in proscribed practices, including but not limited to corruption, fraud; cogrcion,
collusion, obstruction, or any other unethical practice, with the UN or any other party, and to ¢enduct
business in @ manner that averts any financial, operational, reputational or other undue risk to the UN and

we-embrace the principles. of the United Nations Supplier Code of Conduct and adhére to the principles
of the United Nations Giobal Compact.

We declare that all the information and statements made in this Bid are true and we accept that any

misinterpretation or misrepresentation contained in this Bid may lead to our disqualification and/or sanctioning
by the UNDP.

We offer to supply the goods and related services in conformity with the Bidding documents, including the

UNDP General Conditions of Contract and in accordance: with the Schedule of Requirements arid Technical
Specifications.

Our Bid shall be valid and remain binding upon us for the period specified in the Bid Data Sheet,
We understand and recognize that you are hot bound to accept any Bid'you receive.

|, the undersigned, certify that | am duly authorized by [Insert Name of Bidder] to sign this Bid and bind it should
UNDP accept this Bid.

Name:

Title:
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Date:

Signature:

[Stamp with official stamp of the Bidder]
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Form B: Bidder Information Form

'[Com plete] -

[Complete]

[Complete}

Name and Title: [Complete]
Telephone numbers: [Complete]
Email: [Complete]

OYes [INo  Ifyes, [insert UGNM vendor number]

DYes 0TI No  Hyes, [insert UNDP vendor number]

[Complete]

[Com

[Complete]

{Complete]

[Complete]

[Complete]
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[Complete]

Name and Title: [Complete]

Telephone numbers: [Complete]

Email: [Complete]

= Company-Profile, which should not exceed fifteen {15) pages,
including pririted brochures and product catalogues relevant
to the services being procured ' '

» Certificate of Incorporation/ Business Registration

» Valid Tax Registration Ceriificate

» TJrade name registration papers, if applicable

* Quality Certificate (e.g, [SO, etc) and/or other similar
certificates, accreditations, awards-and citations received by
the Bidder, if any

" Env_i'ron_méntal Compliance Certificates, Accreditations,
Markings/Labels, and other evidences of the Bidder's
practices which contributes to the ecclogical sustainability
and reduction of adverse environmental impact (e.g., use.of
non-toxic substances, récycled raw materials, energy-efficient
equipment, reduced carbon eémission, etc), eithér in its

_ business practices or in the goods it manufaciures

= Patent Registration Certificates, if any of technologies

submitted in the Bid is patented by the Bidder _

» Certification.or authorization to act as Agent on behalf of the
Manufacturer, or Power of Attorney.

= Export Licenses, if applicable

* Local Government permit toJocate-and operate in assignment
location, if applicable

= Official Letter of Appointment as local representative, if -
Bidder is submitting a Bid on hehalf of an entity located
‘outside the country '
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Form C: Joint Venture/Consortium/Association Infermation Form

(Insert Name of Bidder)
Unsert ITB Reference Number]

Pt

[Complete]

2 - [Complete) [Co

3 [Complete]

We have attached a copy of the below referenced document signed by every: partner, which details the likely
legal structure of and the confirmation of joint and severabile liability of the members of the said joint venture:

[ Letter of intent to form a joint venture OR [J Jv/Consortium/Association agreement

We hereby confirm that if the contract is awarded, ajt parties of the Joint Venture/Consortium/Association shall
be jointly and severally liable to- UNDP for the fulfillment of the provisions of the Contract.

Name of pattnes: _ Name of partner;

Signature: Signature;

Date; Date:

Name of partrer: Name of partner:

Signature: Signature:

Date; Date:

133




Form D: Eligibility and Qualification Form

st - o e e

If JV/Consortium/Association, to be completed by each partner.

Hlstory of Non— Performmg Contracts

ElNon performlng contracts dld not occur durlng the last 3 years:

;O -Cont_ract_(s_)_ not per-formed n the last 3.years

;: Nél'm_:e of Client:
Address.of Client:
; Reason(s) for non-performance:

thlgatlon HlStOI‘y (mcludmg pendlng lltlga’uon)

EI No Izttgatton hlstory for the las’c 3 years

_ D Lttlgatton Hlstory as |ndrcated below

\ Name of Client; i
.Address of Client:

- Matter in dispute:

; Party who initiated the-dispute:
_ f Status of dispute!
| Party awarded if resolved:

Previous Relevant Experience

Please list only previous similar assignments successfully completed in the last 5 years,

List onIy those assignments for which the Bidder was legally contracted or sub-contracted by the Client as a
.company or was one-of the Consortium/SV. Ppartners. Assignments:completed by the Bidder's individual experts
working privately or through other firms cannot be claimed as the relevant experience of the Bidder, or that of
thie Bidder’s partners or sub-consultants, but can be claimed by the Experts themselves | in their CVs. The Bidder

should be prepared to substantiate the: claimed experience by presenting copies of relevant documents and
references if so requested by UNDP:
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Bidders may diso attach their own Project Data Sheets with more details for assignments above.

O Attached are the Statements of Satisfactory Performance from the Top 3 (three) Clients or more.

Financial Standing

Year2015  USD
Year 2016 USD
Vear2017  USD

Cu.rrent Lrab.tlltles

Tota] / Gross Revenue (TR)
P_roflts Before Taxes (PB'D

[ Attached are copies of the audited f'nanual statemients {balance sheets, including all related notes, and
income statements) for the years required above complying with the following cendition:
a)  Must reflect the finanicial situation of the Bidder or party to a JV, and not sister or parent companies;
b)  Historic financial statements must be audited by a certified pubtfic accountant in good standing;
¢)  Historic financial statements must correspond to accounting. periods already completed and.audited.
No statements for partial periods shall be accepted. '
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Form E: Format of Technica! Bid

- [Insert Name .of Bidder

Insert ITB Reference Numbeér]

The Bidder's Bid should be organized to follow this format of the Technical Bid, Where the bidder is presented
with @ requirement or asked to use a specific approach, the bidder must not.only state its acceptance, but also
‘describe how it intends. to comply with the requirements. Where a descriptive response is requested, failure to
provide the same will be viewed as non-responsive.

SECTION 1: Bidder's gualification, capacity and expertise

1.1 General organizational capability which is fikely to affect implementation: management structure, financial
stability and project financing capacity, project management controls, extent to which any work would be
subcontracted (if so, provide details).

12  Relevance of specialized knowledge and experience on’similar en_ga‘gements_do‘ne in the region/cojuntry.

1.3 Quality assurance procedures and risk mitigation measures. |

14. Organization's commitment to:sustainability.

SECTION 2: Scope of Supply, Technical Specifications, and Related Services

This section-should demonstrate the Bidder's responsiveness to the specification by id_‘entifying the specific
components proposed, addressing the requirements;, as specified, peint by point; providing a detailed:
description of the essential performance characteristics proposed; and demonstrating how the proposed bid
meets or exceeds the requirements/specifications. Alf important aspects should be addressed in sufficient detail.

2.1  Explain.whether any work would be subcontracted, to whom, how much percentage of the requirements,
the rationale for such; and the roles of the proposed ‘sub-contractors and how. everyong will function as
a team.

22 The bid shall also include details of the Bidder's internal technical and quality assurance review
mechanisms:

2.3 lmple'mentation plan including a "G_antt Chart or Project Schedule indicating the detailed sequence of
activities that will be undertaken and their corresponding timing.
24  Demonstrate how you plan to'integrate sustainability measures i the exécition of the contract.

SECTION 3: Management Structure and Key Personnel

3.1 Describe the overall management approach toward planning and implementing the project. Include an
organization chart for the management of the project describing the relationship of key positions-and
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designations. Provide a spreadsheet to show the activities of each persenriel and the time aliocated for
his/her involvement.

3.2 Provide CVs for key personnel that will be provided to support the impleméntation of this project using
the format below. CVs should demonstrate qualifications in areas relevant to the scope of goods and/or
SErVICes.

Format for CV of Proposed Key Personnel

EE&J&%&55_5;&5”&6?&55;7unﬁ}é}§f§'SHE’g}therspeaaréé&'é&&é&&aﬁ"_6}}5&&5&}:’éﬁr’?ﬁé}ﬁf}é}fﬁ'&f&ﬁiﬁ ;
names of schools; dates attended, and degrees/qualifications obtained] |

Hnsert]

[Provide details of professional

tifications releyant to the scape of goods and/or services]
* Name of institution: [I ns_er-t]_:_

*. Date of certification: [Insert]

[List all positions held by personnel (starting with present posttion, list in reverse
order), giving dates, names of employing org_anizdtion,. title of position held and
location of employment. For experience in {ast five years, detail the type of activities
performed, degree of responsibilities; location of assignments and any other
information or professional experience considered pertinent for this assignment] S

[Insert]

{Provide nGﬁ'.'es,'. addresses, phone and emai’l_coh’tatt information for two (2
ences].

Reference 1:
[insert]

Reference 2:
{indert]

I, the undersigned, certify that to. the best of my knowledge and belief, the data provided above correctly
describes my qualifications, 'my experiences, and other relevant irifformation about myseif;

Signaturé.of Personnel Date (Day/Month/Year}
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KEY PERSONNEL REQUIREMENTS

Or schedule of personnel to be submitted with the tender.

Years of Years of Experience Minirmum _
Neo. Key Personnel No. Experience in Qualification
(General) Proposed Position
o Bse Civil
1 Contract Manager 1 10 10 Engineering
. Bsc Civil
2 irrigation/Dam Engineer 1 7 5 Ehgineering
L _ . _ Bsc Civil
3 Material Engineer 1 7 5 Engineering
4 | Civil/Structural Engineer 1 7 5 Bsc Civil
Engineering
5 Electrical/Mechanical 1 .? 5 B__s'_c_ _C'_V_H'
Engineer Engineering

Tenderers should note the requirement to employ adequate skilled and experienced personniel to. perform the
‘work. As a guide it is expected that at least orie qualified engineér would be needed to oversee the technical
quality of the work together with an experienced on site project manager / contract manager. Additional site
supervisors may be necéssary depending upen the number of Jots to be tendered,
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Format for Proposed Key Equipment

The Bidder shall provide adequate information to demonstrate clearly that it has the capability to meet the
Tequirements for the key equipment listed below. A separate Form shall be prepared for each item of equipment:
listed, or for alternative equipment proposed by the Bidder.

ltem of equipment

Equipment Name of manufacturer Model and power rating.
information

Capacity Year of manufacture

Current status- | Current location

Betails of current commitments

Source Indicate source of the equipment
0O Owned O Rented Dieased [ Specially manufactured

Equipment Requirements
The following Equipment Requirements have been assessed as those normaiiy required to perform the work.

 If the tenderer propases any alternative plant, it should be nominated together with thereason for not providing
the minimum plant requirements.

. Eguipment an Minimum
No. S o, . oo .
- -Characteristics. _ Requirement

1 Automatic. Levelling Instrument 1

2 | Excavator 0.5-0.9 m3 Z

3 | Tipper6m3 1

4 | Concrete Mixers/ Concrete Production :

Equipment
5 | Plate Compactor 2
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6 Butt welding roachine for HRPE pipe 3

connection '
7 | 40 -ton.Crane __ 1
8 | Pumping and Déwatering Equipment 1
9 115 ton Crane Truck

Construction Experiences

-Specifi’c Construction Experience in Key Activities
Bidder’s Legal Name:
JV/Consortium Member’s Legal Name:

_ Bidding No.:
Subcontractor’s Legal Name: Page

Date:

....of ... pages

Information.

Coniract Identification.

Award date
Completion date

Role in Contract: 0 0
Contractor | Management
Contractor

1 Subcontractor

.Total contract amount US$

If partner m a JV or subcontractor,
specity participation of total contract
amount
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Information

Employer’s Name'

.Address:'

Telephone/fax number:
E-mail:.

Description of the key activities in
accordance with the Works of Statement
section 3

Similar Construction Experience

Applicant’s/Joint Venture/Consortiumn Partner's Legal Name:

Date:

JV/Consortium Party Name:

Page ... of ... pages

.. _ Information
Similar Contraet No.

Coritract Identification Name:

Contract no:

Award date

Start date

Completion date
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Similar Contract No.

Information

Role in Contract
[check the appropriate box]

Contractor

O

Management
Contractor

|

Subcontractor

O

‘Total Confract Amount

US$

If partnier in a JV/Consortium, or
subcontractor, specify participation in
total contract amount

Employer's Name?’:

Address;

Telephone/fax number

E-mail:

Telephone

Description: of the similarity in
accordance with seciion 5

1. Amount

2. Physical size

3. Complexity

4. Methods/Technology-

5. Other Characteristics
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General Construction Experience

Applicant's Legal Name:
Dite:

Applicant JV/Consortium Party Legadl Name:

Page .... of ..... pages
Starting | Ending o Roleof
Month / Month ./ Contract I'dentification Anpli .
- o \pplicant
Year Year b

Contfract name:.

Brief Description of the Works performed by the
Applicant:

Amount of contract: US$
Name of institution:
Address:

Contact person:

Tel:
Fan:

Email:

1 UND reserves the right to contact this person orany other person for reference check. Itis in
the best interest of the Apphcant to seek that the contact person provided in this form
responds within a maximum of 3 days when contacted by Employer. A non-response from the
reference could be treated as a poor reference.
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FORM F: Price Schedule Form

{Insert Name of Bidder]

The Price Schedule MUST be prepared using the attached BoQ per lot (Annexes)

Currency of the Bid: USD

ATTENTION: BOQ ATTACHED SEPARATELY
The BOQs should be downloaded and filled in properly and submit.
The BOQs are in lots (1-7)

Name of Bidder:
Authorised signature;

Name of authorised signatory:
Functionat Title:
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FORM G: Form of Bid Security or Bid Bond

Bid Security or Bid:Bond must be issued using the official letterhead-of the Issuing Bank or Insurance
_ _ Company.
Except for indicated fields, no changes may be made on this template,

To: UNDP
finsert contact iriformation s provided in Data Sheet]

WHEREAS

UNDP dated £ isde i e
Setvices] (hereinafter called “the Bid"):

of Bidder] (hereinafter called “the Bidder”) has submitted a Bid 1o
to execute goods.and/or services [Insert Title of Goods and/or

AND WHEREAS. it has been stipulated by your that the Bidder shall fumish you with a Bank Guarantee
or Bid Bond by a recognized bank or Insurance Companiy for the sum specified therein {2% of the Contract Sum)
as security if the Bidder:

a) Fails to'sign the Contract after UNDP has awarded it;

by Wi'thd_faWs its Bid after the date of the opening of the Bids;

¢) Fails to comply with UNDP’s variation of requirement, as per ITB instructions;or

d) Fails to furnish. Performance Security, insurances, or other documents that UNDP may require as a
condition to rendering the contract effective.
AND WHEREAS we have agreed to give the Bidder such Bank Guarantee or Bid Bond:

NOW THEREFORE we hereby affirm that we are the Guarantor and responsible to you, on behalf of the
Bidder, up to a total of l@amount of guarantee] [in words and numbers}, such sum being pavable in the types and
proportions of currencies in which the Price Bid is payable, and we undertake to pay.you, upon your first written
demand and without cavil or argument, any sum or sums within the limits of famount of guarantee as aforesdid]
without your needing to prove or to show grounds orreasons for your demand for the sum specified therein

This guarantee shall be valid up to 30.days afterthe final date of validity of bids,

SIGNATURE AND SEAL OF THE GUARANTOR BANK / INSURANCE

Signature;

Name:

Title:,

Date:

Name of Bank
Address

[Stamp with official stamp of the Bank]’
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