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INTRODUCTION

Procurement for works underfinbhced projects is carried out in accordance with policies
and procedures ldiolvn in The Public Procurement and Disposal Act 2005 and The Public
Procurement and Disposal Regulations 2006.

This Standard Tendering Document (SBD) for procurement of works has been prepared for
use by the Procuring Entities in Kenya in the procfirésuks through National
Competitive Tendering (NCB) procedures.

This SBD is mandatory for use in works contracts of a value not exceeding KShs.200 million,
as defined in The Public Procurement and Disposal Act 2005 and The Public Procurement and
DisposlaRegulations 2006.

The following guidelines should be observed when using the document:

().

(ii).

(i)

(iv).

Specific details should be furnished in the Invitation for Tenders and in the
Contract Data Sheet (where applicable). The Tender document issued to
Tenderers shouldt have blank spaces or options;

The Instructions to Tenderers and the General Conditions of Contract should
remain unchanged. Any necessary amendments to these parts should be made
through the Tender Data Sheet and Contract Data Sheet respectively;

Infomation contained in the Invitation for Tenders shall conform to the data and
information in the Tender documents to enable prospective Tenderers to decide
whether or not to participate in the Tender and shall indicate any important
Tender requirements;

Tke Invitation for Tenders shall be as an advertisement in accordance with the
regulations or a letter of invitation addressed to Tenderers who have been
prequalified following a request for prequalification.

The cover of the document shall be ntodifodade:

a.

b
C.
d

Tender number;

. Tender name;

Name of Procuring Entity;

Delete name of PPOA at front and address at the back



COAST WATER WORKS DEVELOPMENT AGENCY

TENDER NOTICE
BOREHOLES CONSTRUCTION, EQUIPPING AND PIPE LAYING FOR TANA
RIVER, KWALE AND PATRVETA COUNTIES

The Coast Water Works Development Agency, a State Corporation in the Ministry of Water, Sanitation
and Irrigation (MWS&I), has received funding from The National Treasury (TNT) towards the cost of

financing water projects in the CagishRand it intends to apply part of the proceeds of this fund
towards the cost of the Improvement of Water Supply as shown in the table below:

Tender . Closing | Closing | Tender | Target
No. Tender No. Site County 91X 9 . 9
Name Date Time Security | Group
GARSEN CONSTHNLCY
1 CWWDA/TRBH/W/0LR09 Kilelegwani Kipini East | Tana River 18/12/2019| 11:00am | 60,000 Citizen
Water Piping Ward Contractors
2 CWWDA/TRBH/W/0209 Gadeni Borehol Garsen Tana River 18/12/2019| 11:00am 120,000 Citizen
& Piping Central Ward Contrators
3 CWWDA/TRBH/W/0209 Bura Anani Garsen Soutll Tana Riven 18/12/2019| 2:00Pm 105,000 Citizen
Borehole & Ward Contractors
Piping
4 CWWDA/TRBH/W/04£09 Odha Borehole| Garsen Soutl Tana River 18/12/2019| 2:00Pm 135,000 Citizen
Piping Ward Contactors
5 CWWDA/TRBH/W/05209 Onidho Piping | Kipini East | Tana Riven 18/12/2019| 11:00am | 60,000 Citizen
Ward Contractors
6 CWWDA/TRBH/W/0&Q9 Darga Galge Kipini West | Tana River 18/12/2019| 11:00am | 90,000 Citizen
Borehole Ward Contractors
7 CWWDARBH/W/07/29 Bura Kufira Garsen Soutl Tana River 18/12/2019| 2:00Pm 45,000 Citizen
Piping & tank | Ward Contractors
8 CWWDA/TRBH/W/0&09 Dibe Borehole § Garsen Tana River 18/12/2019( 2:00Pm 135,000 Citizen
Piping Central Ward Contractors
GALOLE ONSTITUENCY
1 CWWDA/TRBH/W/02209 Waldena Wayu ward | Tana Riverl 19/12/2019| 11:00am 150,000 Citizen
Borehole & Contractors
Piping
2 CWWDA/TRBH/W/1&09 Mikinduni Mikinduni Tana River 19/12/2019( 11:00am | 150,000 Citizen
Borehole & Ward Contactors
Piping
3 CWWDA/TRBH/W/1209 Wenje Boreholg Kinakomba | Tana River 19/12/2019| 2:00Pm 150,000 Citizen
& Piping ward Contractors
4 CWWDA/TRBH/W/1209 Majengo Kinakomba | Tana Rivern 19/12/2019| 2:00Pm 150,000 Citizen
Borehole & Ward Contractrs
Piping
5 CWWDA/TRBH/W/1209 Kilindini Boreho| Kinakomba | Tana River 19/12/2019| 11:00am 150,000 Citizen
& Piping Ward Contractors




WATER FOR SCHOOLS PROGRAM FX02019
14 CWWDA/WFS/W/01209 Mununji Tana Delta | Tana Riven 19/12/2019| 11:00am 120,000 Citizen
Borehole Constituency Contractors
15 CWWDA/WFS/W/02209 Bumburi Primar Kinango Kwale 19/12/2019| 2:00Pm 120,000 Citizen
School Constituency| County Contractors
16 CWWDA/WFS/W/02209 Kitumbi Primary Wundanyi Tait 19/12/2019| 2:00Pm 120,000 Citizen
School Constituency| Taveta Contractors

Interested eligible candidates may obtain further information and inspect tendeCafstuments at
Water Works Development Agency, P.O. Box-8041J, Mikindani Streetff Nkrumah Road,
Procuement Officduring normal working hours.

A complete set of tender documents may be obtained by interested candidates upon-payment of a non
refundable feek$h.1000n cash or Bankers Cheque payableCbi¢h&xecutive Officer can

download the dmaent free of charge from our websiteewwda.go.ker The National Treasury

Procur ement Port al , and i mmedi ately emai |
procurement@cwwda.go.ker records and communication of any tender clarificationa or addend
failure to which your document will be rejected.

Prices quoted should be net inclusive of all taxes, must be in Kenya shillings and shall remain valid for
90 dayd$rom the closing date of tender.

Completed tender documents are to be enclosecalguanelopes marked with Tender name
and reference number and deposited in the TenderoBoseatenor to be addressedCmast
Water Works Development Agency, Mikindani Stétkrumah Roasb as to be received on

or before as shown in thietabove

Tenders will be opened immediately thereaftBoanditumm, Coast Water Works Development
Agency, Mikindani Street (Dfkrumah roaih presence of the candidates or their representatives
who choose to attend.

CHIEF EXECUTIVE OFFICER
COAST WATER WORKS DEVELOPMENT AGENCY
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1. Scope of
Tender

2. Source of
Funds

3. Eligible
Tenderers

1.2

1.3

2.2

3.2

3.3

3.4

A. Introduction

The Procuring Entity indicated Tietioker Data She@DS) invites
Tenders for the construction of works as specifieendahBata
Sheetand Sections VI (Technical Specifications) and VIl (Draw

The successful Tenderer will be expected to complete the wor
required completion date specifiedlenttier Data Sheet.

The objectives of the works are listed@mtlee Data Shedthese
are mandatory requirements. Any subsequent detail is offered
these objectives and must not be used to dilute their importanc

The Government of Kenya has set aside funds for the use of tl
Procuring Entity named i émeler Data Sheduiring the Financial
Year indicated in Trender Data Shedétis intended that part of the
proceeds of the funds will be applied toigiepalyments under
contract for the works as described’ entter Data Sheet.

Or

The Government of Kenya through Procuring Entity naneadeén
Data Sheédtas applied for/received/ intends to apply for a
[loan/credit/grant] from thediimgimstitution named i dreler Data
Sheetowards the cost of the Project namediéndiee Data Sheet.
The Government of Kenya intends to apply a part of the proce
[loan/credit/grant] to payments under the Contract described ir
Tenckr Data Sheet

Payments will be made directly by the Procuring Entity (or by f
institution specified inTtheder Data Shagbon request of the

Procuring Entity to so pay) and will be subject in all respects tc
and conditionstbe resulting contract placed by the Procuring E

A Tenderer may be a natural person, private or public compan
governmeimwned institution, subject te&Ctalse 3.4 or any
combination of them with a formal inteet totersn agreement or
under an existing agreement in the form of a joint venture, con
association. In the case of a joint venture, consortium, or asso
unless otherwise specified ifehder Data Sheetl parties shall be
jointly ath severally liable.

The Invitation for Tenders is open to all suppliers as defined in
Procurement and Disposal Act, 2005 and the Public Procurem
Disposal Regulations, 2006 except as provided hereinafter.

National Tenderehals satisfy all relevant licensing and/or regist
with the appropriate statutory bodies in Kenya, such as the Mil
Public Works or the Energy Regulatory Commission.

A Tenderer shall not have a conflict of interest. All Tenderers f
have a conflict of interest shall be disqualified. A Tenderer ma
considered to have a conflict of interest with one or more parti
Tendering process, if they:

1C



4. One Tender
per Tenderer

3.5

3.6

3.7

3.7

4.2

4.3

a) Are associated or have been associated in the past directly
indirectly with playees or agents of the Procuring Entity or ¢
member of a board or committee of the Procuring Entity;

b) Are associated or have been associated in the past, directl
indirectly with a firm or any of its affiliates which have been
by the Procuribgptity to provide consulting services for the
preparation of the design, specifications and other docume
used for the procurement of the works under this Invitation
Tenders;

¢) Have controlling shareholders in common; or

d) Receive or have rgeeli any direct or indirect subsidy from ar
them; or

e) Have the same legal representative for purposes of this Te

f) Have a relationship with each other, directly or through con
parties, that puts them in a position to have accasatiorinfo
about or influence on the Tender of another Tenderer, or in
decisions of the Procuring Entity regarding this Tendering

g) Submit more than one Tender in this Tendering process, H
this does not limit the participasabaintractors in more than
Tender, or as Tenderer and subcontractor simultaneously.

A Tenderer will be considered to have a conflict of interest if th
participated as a consultant in the preparation of the design or
specification thfe project and related services that are the subije
Tender.

Tenderers shall not be under a declaration of ineligibility for co
fraudulent practices issued by the Government of Kenya in act
with GCC suDlause 3.2.

Government owned enterprises in Kenya may participate only |
legally and financially autonomous, if they operate under comr
are registered by the relevant registration board or authorities
are not a dependent agency of teer@eent.

Tenderers shall provide such evidence of their continued eligit
satisfactory to the Procuring Entity, as the Procuring Entity she
reasonably request.

A firm shall submit only one Tender, in the skeriagbaotess,
either individually as a Tenderer or as a partner in a joint ventt
to ITT Clause 5.

No firm can be a subcontractor while submitting a Tender indi
as a partner of a joint venture in the same Tendering process.

A firm, if acting in tagacity of subcontractor in any Tender, ma'
participate in more than one Tender but only in that capacity.

11



5. Alternative
Tenders by
Tenderers

6. Cost of
Tendering

7. Site Visit and
PreTender
Meeting

4.4

5.2

5.3

6.1

7.2

7.3

7.4

7.5

A Tenderer who submits or participates in more than one Tenc
than as a subcontractor caiges ofleernatives that have been
permitted or requested) will cause all the Tenders in which the
has participated to be disqualified.

Tenderers shall submit offers that comply with the requiremeni
Tenderin o c ument s, including the
indicated in the specifications and Drawings and Bill of Quantit
Alternatives will not be considered, unless specifically allowed
Tender Data Sheétt so allowed, sGlause 5.2nd 5.3 shall govern

When alternative times for completion are explicitly invited, a <
that effect will be included ifeghder Data Shest will the method
evaluating different times for completion.

If so allowed in ffender Data Sheéftenderers wishing to offer

technical alternatives to the requirements of the Tendering doc
must also submit a Tender that complies with the requirement:
Tendering documents, including the basic technical design as
the specifications. In addition to submitting the basic Tender, tl
shall provide all information necessary for a complete evaluatit
alternative by the Procuring Entity, including technical specifici
breakdown of prices, and aglerant details. Only the technical

alternatives, if any, of the lowest evaluated Tenderer conformil
basic technical requirements shall be considered by the Procu

The Tenderer shall bear all costs assodatied priéparation and
submission of its Tender, and the Procuring Entity shall in no ¢
responsible or liable for those costs, regardless of the conduct
of the Tendering process.

The Tenderer,atthe nder er 8s own respo
visit and examine the Site of Works and its surroundings and ¢
information that may be necessary for preparing the Tender ar
into a contract for construction of the Works. Oheisitistg the Sil
shall be at the Tendereros ¢

The Procuring Entity may conduct a site visit diesthdgpnaeeting.
The purpose of the-pemder meeting will be to clarify issues anc
answer guestions on any matter that miagdatrthat stage.

The Tendererdés designated re€
and prdender meeting which, if convened, will take place at th
and time stipulated inTteeder Data Sheet

The Tenderer is requestddraass possible, to submit any questio
writing or by electronic means to reach the procuring Entity be
Tender meeting. It may not be practicable at the meeting to an
guestions, but questions and responses will be transoottahice:
with sul€lause 7.5.

Minutes of the pfender meeting, including the text of the quest

raised and the responses given together with any responses p
after the pféender meeting will be transmitted within the time s

12



8. Content of
Tendering
Documents

theTender Data Shetet all purchasers of the Tendering docume
Any modification of the Tendering documents lis@duses@l th:
may become necessary as a result of Tleegee meeting shall be
made by the Procuring Entity exclusively tlergasyke thf an
Addendum pursuant to ITT sub Clause 10.2 and not through tt
of the pr@ender meeting.

7.6 Non attendance during the site visiT@npler meeting will not be
cause for disqualification of a Tenderer unless specifedr&ythie
theTender Data Sheet

B. Tendering Documents

8.1 The works required, Tendering procedures, and contract te

8.2

8.3

8.4

prescribed in the Tendering Documents. In addition to the
Invitation for Tenders, Tengelocuments which should be re.
conjunction with any addenda issued in accordance with IT
Clause 10.2 include:

Section I Instructions to Tenderers
Section Il Tender Data Sheet
Section IV General Conditionsticfa€o
Section V Contract Data Sheet
Section VI Specifications
Section VII Drawings
Section VIII  Bill of Quantities
Section IX Forms of Tender

T Form of Tender

1 Appendix to Tender

1 Confidential Business Questionnaire

1 Integrity Declaration

1 Letter of Acceptance

1 Form of Contract Agreement

Section X Forms of Security

Tender Security Form

Tender Securing Declaration

Performance Bank or Insurance Guarantee

Advance Payment Guarantee

Section XI Form RB 1 &jaln to Public Procurement
Administrative Review Board

E g

The number of copies to be completed and returned with tF
is specified in thender Data Sheet.

The Invitation for Tenders (Section 1) issued by the Procurii
not pa of the Tendering Documents and is included for refe
purposes only. In case of discrepancies between the Invital
Tenders and the Tendering Documents listé&llanszB.1

above, the said Tendering Documents will take precedence

TheProcuring Entity is not responsible for the completenes:
Tendering Documents and their addenda, if they were not «
directly from the authorized staff of the Procuring Entity.



8.5

9. Clarification of 9.1

Tendering
Documents

9.2

9.3

9.4

10.Amendments of 10.1

the Tendering
Documents

11.Language of
Tender

10.2

10.3

The Tenderer is expected to examine all instructiptesnierms
and specifications in the Tendering documents. Failure to fi
information required by the Tendering Documents or to sut
Tender substantially responsive to the Tendering documen
respect wild. b e aresultirthe rejeaion
its Tender.

A prospective Tenderer requiring any clarification of the Te
documents may notify the Procuring Entity in-matlray, e
facsimile at the Procuring Entity's adidtiesited in thender
Data Sheet

The Procuring Entity will within the period statBehitethBata
Sheetespond in writing to any request for clarification provi
such request is received no later than the period indicated |
Tender Data Shegtior to the deadline for the submission of
Tenders prescribed inGlause 22.1.

Copies of the procuring entity's response will be forwarded
Purchasers of the Tendering documents, including a descri
inquiry, bwtithout identifying its source.

Should the Procuring Entity deem it necessary to amend th
Tendering documents as a result of a clarification, it shall d
following the procedure under ITT Clause 10.

Before the deadline for submission of Tenders, the Procurir
may, for any reason, whether at its own initiative or in respc
clarification requested by a prospective Tenderer, modify tr
Tendering documents by issuing addenda.

Any addedum issued shall be part of the Tender documents
pursuant to sitlause 8.1 and shall be communicated in writ
e-mail or facsimile to all who have obtained the Tendering ¢
directly from the Procuring Entity.

In order to allow prosipecTenderers reasonable time in whic
take an addendum into account in preparing their Tenders,
Procuring Entity at its discretion shall extend, as necessary
deadline for submission of Tenders, in accordanc€laiibesut
22.2

C. Preparatio of Tenders

11.1 The Tender, and all correspondence and documents rel

the Tender exchanged by the Tenderer and the Procuril
shall be written in the Tender language stipulafezhdethe
Data SheeSupporting docunseamd printed literature
furnished by the Tenderer may be in another language |
they are accompanied by an accurate translation of the
passages in the above stated language, in which case,
purposes of interpretation of the Tendansfaion shall
prevail.

14



12.Documents
Constituting the
Tender

13.Documents
Establishing
Eligibility and
Quialifications of
the Tenderer

12.1

13.1

13.2

13.3

13.4

The Tender submitted by the Tenderer shall consist of t
following components:

a) The Form of Tender (in the format indicated in Sectic
completed in accordance with ITT Clausentbl16 a

b) Information requested by Instructions to Tenderers I1
Clause 13.2; 13.3 and 13.4;

¢) Tender Security or Tender Securing Declaration in a
with Instructions to Tenderers ITT Clause 19;

d) Priced Bill of Quantities;
e) Qualification InforimatForm and Documents;

f) Alternative offers where invited in accordance with In
to Tenderers ITT Clause 5;

g) Written confirmation authorizing the signatory of the
commit the Tenderer in accordance with Instructions
Tenderers ITT sGlause 19.2; and

h) And any information or other materials required to be
completed and submitted by Tenderers, as specified
Tender Data Sheet

Pursuant to ITT Clausdti8Tenderer shall furnish, as pai
its Tender, documents est
Tender and its qualifications to perform the contract if it
accepted.

In the event thatjralification of potential Tenderebsémas
undertaken, only Tenders fronuptidied Tenderers will be
considered for award of contract. These qualified Tende
should submit their Tenders with any information updati
original preualification applications or, alternatively,rcont
their Tenders that the originally submijedljfieation
information remains essentially correct as of the date of
submission. The update or confirmation should be provi
Section IX.

If the Procuring Entity has not underexiealffication of
potential Tenderers, to qualify for award of the contract,
Tenderers shall meet the minimum qualifying criteria sp
theTender Data Sheet

Tenders submitted by a joint venture of two or more firn
partners shall cdgnwith the following requirements, unles
otherwise stated inTemder Data Sheet

a) The Tender shall include all the information listed in 1
Tender Data Sheairsuant to silause 13.3 above for
each joint venture partner;



14.Lots Package

15.Form of Tender

14.1

14.2

15.1

b) The Tender shall basijso as to be legally binding or
partners;

¢) One of the partners will be nominated as being in ch
this authorization shall be evidenced by submitting a
attorney signed by legally authorized signatories of a
partners;

d) The panter in charge shall be authorized to incur liabil
and receive instructions for and on behalf of any and
partners of a joint venture and the entire execution of
Contract, including payment, shall be done exclusive
partner in charge;

e) All partners of the joint venture shall be liable jointly ¢
severally for the execution of the contract in accorda
the contract terms and a statement to this effect shal
included in the authorization mentioned under (c) ab
well as ithe Tender and in the Agreement (in case of
successful Tender); and

f) A copy of the joint venture agreement entered into by
partner shall be submitted with the Tender. Alternati
Letter of Intent to execute a joint venture agreement
evet of a successful Tender shall be signed by all pa
and submitted with the Tender, together with a copy
proposed Agreement.

g) The Tender Security and Tender Securing Declaratic
stated in accordance with ITT Clause 19, and in case
succesful Tender, the Agreement, shall be signed so
legally binding on all partners.

When Tendering for more than one contract under the |
arrangements, the Tenderer must provide evidence that
or exceeds the sum ohalindividual requirements for the
being tendered in regard to:

a) Average annual turnover;

b) Particular experience including key production rates;
¢) Financial means, etc;

d) Personnel capabilities; and

e) Equipment capabilities.

In case the Tenderdrntéafully meet any of these criteria, it
be qualified only for those lots for which the Tenderer m
above requirement.

The Tenderer shall fill the Form of Tender furnished in t
Tendering Documents. The Form of Tertdss owmspleted
without any alterations to its format and no substitute sh
accepted.
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16.Tender Prices

16.1

16.2

16.3

16.4

17.Tender Currencie 17.1

18.Tender Validity
Period

17.2

17.3

18.1

18.2

The Contract shall be for the whole Works, as describec
Clause 1.1, based on the priced Bill of Quantities submi
Tenderer.

The Tenderer shall fill in rates and prices for all items of
Works described in the Bill of Quantities. Items for whic
or price is entered by the Tenderer will not be paid for b
Procuring Entity when executed and shall be deeatedyc
the other rates and prices in the Bill of quantities.

All duties, taxes and other levies payable by the Contra
the Contract, or for any other cause, as of the date 15 d
to the deadline for submission of Tenders, istiallibe in th
rates, prices and total Tender price submitted by the Te

The rates and prices quoted by the Tenderer shall be st
adjustment during the performance of the Contract if prc
in theTender Data Sheatd the prouiss of the Conditions
Contract. The Tenderer shall submit with the Tender alll
information required undeCtmdract Data Sheet

The unit rates and prices shall be quoted by the Tender
currency as specified infdrader Data Sheet.

Tenderers shall indicate details of their expected foreigr
requirements in the Tender, if any. The rates of exchang
used by the Tenderers in arriving at the local currency €
shall be the selling rabesiimilar transactions established
the authority specified iMéraler Data Shaatevailing on th
date 28 days prior to the latest deadline for submission
Tenders. These exchange rates shall apply for all paym
that no exchange risk wibbdrne by the Tenderer. In any c
payments will be computed using the rates quoted in the

Tenderers may be required by the Procuring Entity to cl
foreign currency requirements and to substantiate that t
amounts includedtie rates and prices and in the Contrac
Sheet are reasonable and responsiveliassd 17.1.

Tenders shall remain valid for the period specifleshdethe
Data Sheetfter the Tender submission deadline préscrik
the Procuring Entity, pursuant to ITT Clause 22. A Tenc
for a shorter period shall be rejected by the Procuring E
non responsive.

In exceptional circumstances, prior to expiry of the origil
validity period, the Proguntity may request that the

Tenderers extend the period of validity for a specified ac
period. The request and the Tenderers' responses shall
in writing or by cable. A Tenderer may refuse the reque:
forfeiting its Tender Secaritausing to be executed its Te
Securing declaration. A Tenderer agreeing to the reque:
be required or permitted to otherwise modify the Tendel
be required to extend the validity of its Tender Security |
Securing declaoat for the period of the extension, and in

17



19.Tender Security
and Tender
Securing
Declaration

18.3

19.1

19.2

19.3

19.4

19.5

19.6

19.7

compliance with ITT Clause 19 in all respects.

In the case of fixed price contracts, if the award is delay
period exceeding sixty (60) days beyond the expiry of tF
Tender validity perite, contract price will be increased b
factor specified in the request for extension. The Tendel
evaluation shall be based on the Tender price without te
consideration on the above correction.

Pursuant to ITT Clause 12, where requirdeémd#reData
Sheet the Tenderer shall furnish as part of its Tender, a
Security in original form and in the amount and currency
in theTender Data Sheet

A Tender Securing Declarasi@pecified in thender Data
Sheeiin the format provided in section X shall be provide
mandatory requirement.

The Tender Security or Tender Securing Declaration is
protect the Procuring ruct
which would warrant the -s
Clause 19.9.

The Tender Security shall be denominated in the curren
Tender and shall be in one of the following forms:

a) Cash;
b) A Bank Guarantee;

¢) An Insurance Borglisd by an insurance firm approve:
the PPOA located in Kenya;

d) An irrevocable letter of credit issued by a reputable b
The Tender Security shall be in accordance with the Fo
Tender Security included in Section X or anotheroieeth a
by the Procuring Entity prior to the Tender submission.
The Tender Security shall be payable promptly upon wr
demand by the Procuring Entity in case any of the cond
listed in suBlause 19.8 are invoked.

Any Tender not acpamied by a Tender Security in accor
with sulClauses 19.1 or 19.3 shall be rejected by the Pr«
Entity as nenesponsive, pursuant to ITT Clause 28.

The Procuring Entity shall immediately release any Ten
Security if:

a) The procuringogeedings are terminated;

b) The Procuring Entity determines that none of the suk
Tenders is responsive;

c) A contract for the procurement is entered into.

18



20.Format and
Signing of Tender

19.8

19.9

19.10

20.1

20.2

20.3

The Tender Security shall be forfeited and the Tender S
Declaration executed iffévederer:

a) Withdraws its Tender after the deadline for submittin
but before the expiry of the period during which Tenc
remain valid;

b) Rejects a correction of an arithmetic error pursuant tc
Clause 29.2;

¢) Refuse to enter into a writentract in accordance with
Clause 40;

d) Fails to furnish the Performance Security in accordar
ITT Clause 41.

The Tender Security and Tender Securing Declaration ¢
venture must be in the name of the joint venture submitt
Tender.

A Tenderer shall be suspended from being eligible for T
in any contract with the Procuring Entity for the period o
indicated in the Tender Securing Declaration:

a) If the Tenderer withdraws its Tender, except as provi
ITT sukClauses 18.2 and 29.2; or

b) In the case of a successful Tenderer, if the Tenderer
within the specified time limit to:

(i) Sign the contract; or
(i) Furnish the required Performance Security.

The Tenderer stakpare one original of the documents
comprising the Tender as described in ITT Clause 12 of
Instructions to Tenderers, with the Form of Tender, and
marked O R | G INalditidn, the Tenderer shall subm
copies of the Tender, in the mapbeified in thiender Data
Sheet and clearly markedaS O P | IrEti®@vent of
discrepancy between them, the original shall prevail.

The original and all copies of the Tenders shall be typec
in indelible ink and shall be sigreeddrgon or persons duly
authorized to sign on behalf of the Tenderer. This auth
shall consist of a written confirmation as specifiehdethe
Data Sheetnd shall be attached to the Tender. The namr
position held by each persongiti@rauthorization must be
typed or printed below the signature. All pages of the Te
except for eamended printed literature, shall be initialled
person or persons signing the Tender.

Any interlineations, erasures, or overwriting whiéd only if
they are initialled by the person or persons signing the
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21.Sealing and
Marking of
Tenders

22.Deadline for
Submission of
Tenders

23.Late Tenders

20.4 The Tenderer shall furnish information as described in t|

21.1

21.2

21.3

21.4

22.1

22.2

22.3

23.1

Tender on commissions or gratuities, if any, paid orto b
agents relating to this Teanl@ito contract execution if the
Tenderer is awarded the contract

D. Submission of Tenders

The Tenderer shall seal the original and each copy of the
separate envelopes, duly marking the enveto@eRas®I|
ando C O P Yhé envelopes shall then be sealed in an out
envelope securely sealed in such a manner that opening
resealing cannot be achieved undetected.

The inner and outer envelopes shall:

a) Be addressed to the Procuring Entity atelse gilém in th:
Tender Data Sheeind

b) Bear the Project name indicatedTiaritler Data Shedhe
Invitation for Tenders (IFB) title and number indicated
Tender Data Sheeaind a statemei@:DO NOT OP
B E F O Robbe éompleted with the timddte date specifie
in theTender Data She@ursuant to ITT sTllause 22.1.

In addition to the identification require€Ciasad21.2, the
inner envelopes shall also indicate the name and address
Tenderer to enable the Tenderdree@tunopened in case it
declared late, pursuant teabse 22.1 and for matching
purpose under ITT Clause 23

If the outer envelope is not sealed and marked as require
sub clause 21.2, the Procuring Entity shall assume natses
for misplacement or premature opening of the Tender.

Tenders shall be received by the Procuring Entity at the e
specified under ITT-Qlduse 21.2 no later than the date an
specified in tHendeiData Sheet.

The Procuring Entity may, in exceptional circumstances &
discretion, extend the deadline for the submission of Tent
amending the Tendering documents in accordance with I
9, in which case all rights and obBgzititve Procuring Entity
Tenderers previously subject to the deadline will thereafte
subject to the new deadline.

The extension of the deadline for submission of Tenders :
be made later than the period specifieiendbe Dat8heet
before the expiry of the original deadline.

The Procuring Entity shall not consider for evaluation any

that arrives after the deadline for submission of Tenders,
accordance with ITT Clause 22.
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24.Modification,
Substitution and
Withdrawal of
Tenders

25.0pening of
Tenders

23.2

24.1

24.2

24.3

24.4

24.5

Any Tender recsivby the Procuring Entity after the deadlir
submission of Tenders shall be declared late, rejected an
unopened to the Tenderer

A Tenderer may modify or substitute or withéraleitafier it
has been submitted, provided that written notice of the m
including substitution or withdrawal of the Tender, is rece
Procuring Entity prior to the deadline prescribed for subm
Tenders prescribed under ITClsuise 22.1.

The Tendererdés modi ficati
shall be prepared, sealed, marked, and dispatched in acc
with the provisions of ITT Clauses 20 and 21 with the out
i nner envel op eMODHGATION ioorn a |
SUBSTITUTIGNWI T H D R Aa¥\&prdpriate. The notice
may also be sent by electronic mail and facsimile, but foll
signed confirmation copy, postmarked not later than the ¢
submission of Tenders.

No Tender may Wwigthdrawn, replaced or modified in the int
between the deadline for submission of Tenders and the
of the period of Tender validity specified by the Tenderer
Tender Form. Withdrawal of a Tender during this interval
intheTenderer 6s forfeiture o

Tender Securing Declaration, pursuant to theClalissuh9.9.

Withdrawal of a Tender between the deadline for submiss
Tenders and the expiration of the period of Tendspeailiiciti
in theTender Data Shemtas extended pursuant teCalse
22.2 shall result in the forfeiture of the Tender Security ar
execution of Tender Securing Declaration pursuantto ITT
Clause 19.9.

Tenderers may only offer discaymisotherwise modify the
prices of their Tenders by submitting Tender modification:
accordance with this Clause, or included in the original Te
submission.

E. Opening and Evaluation of Tenders

25.1

25.2

The Procuring Entity wihagdl Tenders including modificatir
substitution or withdraw notices made pursuant to ITT Cl:
public, in the presence of Tenderers or their representati
choose to attend and other parties with legitimate interes
Tender proceedingsthe place on the date and at time spe
in theTender Data Sheet The Tenderer so
present shall sign a register as proof of their attendance.

Envelopes markedVl T H D RghalfAd.opened and read
first. Tendefer which an acceptable notice of withdrawal |
been submitted pursuant to ITT Clause 24 shall not be o)
returned to the Tenderer. If the withdrawal envelope doe:
contain a copy of the APo
as a persoruty authorized to sign on behalf of the Tender
corresponding Tender will be opened. Subsequently, all ¢
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26. Confidentiality

25.3

254

25.5

25.6

25.7

25.8

25.9

26.1

26.2

markedMODIFICATIONHall be opened and the submissic
therein read out in appropriate detail. Thereafter all envel
marked ISUBSTITUTIONIpened and the submissions the
read out in appropriate detalil.

All other envelopes shall be opened one at atime. The T
names, the Tender prices, the total amount of each Tend
any alternative Tender (if alterniaivedeen requested or
permitted), any discounts, the presence or absence of Te
security, and such other details as the appropriate tendei
committee may consider appropriate, will be announced
Secretary of the Tender Opening Comintiitéeepening.

Tenders or modifications that are not opened and not ree
Tender opening shall not be considered further for evalue
irrespective of the circumstances. In particular, any disco
by a Tenderer which is notaetsat Tender opening shall nc
considered further.

Tenderers are advised to send in a representative with tr
knowledge of the content of the Tender who shall verify t
information read out from the submitted documents. Failt
a repesentative or to point out amgachinformation by the s
Tendererds representative

against any claim or failure to read out the correct inform
contained in the Tenderer

No Tender will beentgd at Tender opening except for late
Tenders which will be returned unopened to the Tendere
to ITT Clause 23.

The Secretary of the appropriate tender opening committ
prepare minutes of the Tender opening. The reconddafrthe
opening shall include, as a minimum: the name of the Te
and whether or not there is a withdrawal, substitution or
maodification, the Tender price per Lot if applicable, incluc
discounts and alternative offers and the presence orf @bst
Tender Security or Tender Securing Declaration.

The Tenderersd representa
to sign the record. The o
record shall not invalidate the contents and affect the rec

A copy of the minutes of the Tender opening shall be furr
individual Tenderers upon request.

Information relating to the examination, clarification, evall
comparison of Tenders and recommendatiorsviandtioé a
Contract shall not be disclosed to Tenderers or any other
not officially concerned with such process until the award
successful Tenderer has been announced.

Any effort by a Tenderer

proessing of Tenders or award decisions may result in th
rejection of his Tender.
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27.Clarification of
Tenders

28.Preliminary
Examination of
Tenders

26.3

27.1

27.2

27.3

28.1

28.2

28.3

Notwithstanding sblause 26.2, from the time of Tender of
to the time of Contract award, if any Tenderer wishes to (
Procuring Entity on any matsedeb the Tendering proces:
should do so in writing.

To assist in the examination, evaluation, comparison of T
and posualification of the Tenderer, the Procuring Entity
its discretion, ask a Tenderetdrification of its Tender inclt
breakdown of prices. Any clarification submitted by a Ter
is not in response to a request by the Procuring Entity sh
considered.

The request for clarification and the responsensivaliitog. iN«
change in the prices or substance of the Tender shall be
offered, or permitted except to confirm the correction of a
errors discovered by the Procuring Entity in the evaluatio
Tenders in accordance with ITT Clause 29.

From the time of Tender opening to the time of Contract
any Tenderer wishes to contact the Procuring Entity on a
related to the Tender it should do so in writing.

Prior to the detailed evanaof Tenders, the Procuring Entit
determine whether:

a) The Tender has been submitted in the required forma

b) Any Tender Security submitted is in the required form,
and validity period;

c) The Tender has been signed by the person lavaiidigdat
to do so;

d) The required number of copies of the Tender have be:
submitted,;

e) The Tender is valid for the period required;

f) All required documents and information have been sul
and

g) Any required samples have been submitted.

The Procing Entity will confirm that the documents and
information specified under ITT Clause 12 and ITT Claus
been provided in the Tender. If any of these documents ¢
information is missing, or is not provided in accordance w
Instructions to Teners, the Tender shall be rejected.

The Procuring Entity may waive any minor informality,
nonconformity, or irregularity in a Tender which does not
a material deviation, provided such waiver does not prejL
affect the relativakang of any Tenderer



29.Correction of
Errors

30.Conversion to
Single Currency

31.Comparison of

28.4

28.5

29.1

29.2

30.1

31.1

A substantially responsive Tender is one which conforms
terms, conditions, and specifications of the Tendering do
without material deviation or reservation. A material deviz
reservation is one that:

a) Affects in any substantial way the scope, quality, or ex
the Works;

b) Limits in any substantial way, inconsistent with the Te!
documents, the Procuring
obligations under the Contract; or

c) If rectified, widuaffect unfairly the competitive position ¢
Tenderers presenting substantially responsive Tender

If a Tender is not substantially responsive, it will be reject
Procuring Entity, and may not subsequently be made res
corection or withdrawal of theeanforming deviation or
reservation.

Tenders determined to be substantially responsive will be
by the Procuring Entity for any arithmetic errors. Errors v
corrected by the ProguEntity as follows:

a) If there is a discrepancy between unit prices and the t
that is obtained by multiplying the unit price and quant
unit price shall prevail, and the total price shall be corr
unless in the opinion of the Prgp&miity there is an obvic
misplacement of the decimal point in the unit price, in
total price as quoted shall govern and the unit price st
corrected;

b) If there is an error in a total corresponding to the addit
subtraction of subtsf the subtotals shall prevail and the
shall be corrected; and

c) Where there is a discrepancy between the amounts in
and in words, the amount in words will govern.

The amount stated in the Tender will, be adjusted by the
Entity in accordance with the above procedure for the cor
errors and, with, the concurrence of the Tenderer, shall b
considered as binding upon the Tenderer. If the Tendere
accept the corrected amount, its Tender will then bandje
the Tender Security may be forfeited and the Tender Sec
Declaration may be executed in accordance@ahsaih9.9.

To facilitate the evaluation and comparison, the Procurin
convert all Tengeices expressed in the amounts in variot
currencies in which the Tender prices are payable to Ker
Shillings at the selling exchange rate established for simi
transactions by the Central Bank of Kenya ruling on the ¢
specified in tAender Datatfeet

The Procuring Entity shall evaluate and compare only the

24



Tenders

32.National
Preference

33.Determmation of
the Lowest
Evaluated Tendel

34.Postqualification
of Tenderer

31.2

31.3

32.1

32.2

32.3

33.1

34.1

34.2

determined to be substantially responsive in accordance
Clause 28.

In evaluating the Tenders, the Procuring Entity will deterr
eachTender the evaluated Tender price by adjusting the -
price as follows:

Making any correction for errors pursuant to ITT Clause :
Excluding provisional sums and the provision, if any for
contingencies in the Bill of Quantities, but including Day \
where priced competitively ; and

Making appropriate adjustments to reflect discounts or ot
modifications offered in accordance witlassd 24.5.

The Procuring Entity may waive any minor informality or
conformity, which doescoostitute a material deviation, pro
such waiver does not prejudice or affect the relative stan
Tenderer. Variations, deviations, and alternative offers a
factors, which are in excess of the requirements of the Te
documentsr otherwise result in unsolicited benefits for the
Procuring Entity will not be taken into account in Tender «

In the evaluation of Tenders the Procuring Entity shall ap
exclusive preference to citizens of Kemga wh

a) The funding is 100% from the Government of Kenya ¢
Kenyan body;

b) The amounts are below the prescribed threshold of K¢
million;

To qualify for the preference the candidate shall provide «
of eligibility by:

a) Proving Kenyanzgtiship by production of a Kenyan Ide
Card; or

b)Providing proof of being
3(1) of the Act, i.e. being a natural person or an incorg
company wholly owned and controlled by persons wh
citizens of Kemy

The Minister of Finance may prescribe additional prefere
reservation schemes, for example for procurements abo
thresholds. If such additional preference schemes apply.
will be given in thender Data Sheet

The Tender with the lowest evaluated price from among 1
which are eligible, compliant and substantially responsive
the lowest evaluated Tender.

If specified in thender Data She@osiualification shall be
undertaken.

The Procuring Entity will determine to its satisfaction whe
Tenderer that is selected as having submitted the lowest



35. Criteria of Award

36. Clarificdions

34.3

34.4

responsive Tender is qualified to perform thesadisiactorily
in accordance with the criteria listedGlaggb 13.3.

The determination will ta
technical, and production capabilities. It will be based up
examination of the documentaryewvwdero f t he T
gualifications submitted by the Tenderer, pursugiatssub
13.3, as well as such other information as the Procuring |
deems necessary and appropriate. Factors not included i
Tendering documents shall not be usedvalthation of the
Tendererds qualifications

An affirmative determination will be a prerequisite for aws
contract to the Tenderer. A negative determination will re
rejection of the Tenderer
Entity will proceed to the next lowest evaluated Tender tc
similar determination of
satisfactorily.

F. Award of Contract

35.1 Subjectto ITT Clause 35 and 36, the Procuring
will awat the Contract to the Tenderer whose Te
has been determined to be substantially respon
the Tendering documents and who has offered -
lowest Evaluated Tender Price, provided that st
Tenderer has been determined to be:

a) Eligible in accordamgth the provisions of ITT
Clause 3;

b) Is determined to be qualified to perform the C
satisfactorily;

¢) Successful negotiations have been conclude

35.2 If, pursuant to sGtause 14.1, this Contract is bei
awarded on a f§ltheoweatn d
evaluated Tender price will be determined wher
evaluating this Contract in conjunction with othe
Contracts to be awarded concurrently, taking int
account any discounts offered by the Tenderer i
award of more than one Contract.

36.1 Clarifications may be undertaken with the lowes
evaluated Tenderer relating to the following are:

a) A minor alteration to the technical details of t
statement of requirements;

b) Reduction of quantities for budgetary reason:

the redction is in excess of any provided for il
Tendering documents;
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37.Procuring Ei
Acceptany Tender and to
Reject any or all Tenders

38.Procuring Entities Right tc
Vary Quantities at the Tin
of Award

39. Notification of Award

36.2

37.1

37.2

37.3

38.1

39.1

39.2

¢) A minor amendment to the Contract Data Sh
d) Finalizing payment arrangements;
e) Mobilization arrangements;

f) Agreeing final delivery or work schedule to
accommodate any changes requitteel by
Procuring Entity;

g) The methodology or staffing; or

h) Clarifyindetails that were not apparent or cou
be finalized at the time of Tendering.

Clarifications shall not change the substance of
tender.

Notwithstanding ITT Clause 35, the Procuring E
reserves the right to accept or reject any Tende
cancel the Tendering process and reject all Ten
any time prior to the award of Cowithotjt thereby
incurring any liability to the affected Tenderer or
Tenderers.

Notice of the rejection of all Tenders shall be gi
promptly within 14 days to all Contractors that h
submitted Tenders.

The Procuring Entity shall upoesecommunicate
any Tenderer the grounds for its rejection of its
but is not required to justify those grounds.

The Procuring Entity reserves the right at the tin
corract award to increase or decrease the quan
goods or related services originally specified in -
Tendering documents (schedule of requirement
provided this does not exceed by the percentag
indicated in tAender Data Sheeatithout any chan
in unit price or other terms and conditions of the
and Tendering documents.

The Tenderer whose Tender has been acceptel
notified of the award by the Procuring Entity pric
expiration of the Tender vaelityd by-mail or
facsimile confirmed by registered letter. This lett
(hereinafter and in the Conditions of Contract ce
"Letter of Acceptance") will state the sum that tr
Procuring Entity will pay the Contractor in consit
of the provis and maintenance of the Work(s) a
prescribed by the Contract (hereinafter and in tt
Contract called the i

The notification of award will constitute the form
the Contract, subject to the Tenderer furnishing
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40. Signing of Contract

41.Performance Security

39.3

39.4

40.1

40.2

41.1

41.2

Performare Security in accordance with ITT Clal
and signing the Contract in accordance Withuset
40.2

At the same time as the person submitting the
successful Tender is notified, the Procuring Enti
notify each unsuccessful Tendereantleeohthe
successful Tenderer and the Contract amount a
discharge the Tender Security and Tender Sect
Declaration of the Tenderer pursuant to ITT sub
19.7.

If, after notification of award, a Tenderer wishes
ascertainthegraus on whi ch it
for pregualification was unsuccessful, it should a
its request to the secretary of the Tender Commr
that authorized the award of contract. The secre
the Tender Committee shall, within fourtedteday
request, provide written reasons as to why the 1
proposal or application to beualfied was
unsuccessful. However, failure to take this oppc
clarify the grounds for rejection does not affect t
Tender er 6s r iepView bytthe Publ
Procurement Administrative Review Board unde
45,

Promptly, and in no case later than 14 days, aft
notification, Procuring Entity shall send the succ
Tenderer the Agreement and ContraShBeta
incorporating all agreements between the partie
obtained as a result of Contract negotiations.

Within the period specified in the natification or
Data Sheet but not earlier than fourteen (14) da
notification of award ofregh the successful
Tenderer shall sign and date the contract and re
the Procuring Entity.

Within thirty (30) days but after 14 days after rec
the Letter of Acceptance, the successful Tender
deliver tthe Procuring Entity a Performance Seci
the amount and in the form stipulated in the Ten
Sheet and the Contract Data Sheet, denominate
type and proportions of currencies in the Letter ¢
Acceptance and in accordance with the@oaodtiti
Contract.

If the Performance Security is provided by the st
Tenderer in the form of a Bank Guarantee or Ins
Bond, it shall be issued either:

a)At the Tendererds op
located in Kenya, or a fotsagik or insurance fir
through a correspondent bank or insurance fi
located in Kenya;
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42.Advance Payment

43. Adjudicator

44.Right to Review

b) With the consent of the Procuring entity, direc
foreign bank acceptable to the Procuring enti

41.3 Failure of the successful Tenderer to comply wit
requirement of sGlause 41.1 shall constitute suff
grounds for the annulment of the award and forfi
the Tender Security, in which event the Procurin
may make the award to the next lowest evaluate
Tenderer or call for new Tenders.

42.1 The Procuring Entity will provide an Advance Pa
as stipulated in the Conditions of Contract, subje
maximum amount, as stated in the Tender Data

42.2 The Advance Payment request shall be accomp
an Advare Payment Security (Guarantee) in the
provided in Section X. For the purpose of receivi
Advance Payment, the Tenderer shall make an
of, and include in its Tender, the expenses that \
incurred in order to commence work. TieesesXx|
will relate to the purchase of equipment, machin
materials, and on the engagement of labour duri
first month beginning with the date of the Procur
Entitydéds fANotice to C¢
Contract Data Sheet.

43.1 The Procuring Entity proposes the person name
Tender Data Sheet to be appointed as Adjudicat
the Contract, at an hourly fee specified in the Te
Data Sheet, plus reimbursable expenses. If the
Tenderer disagrees with this proposainteeet
should so state in the Tender. If, in the Letter of
Acceptance, the Procuring Entity has not agreec
appointment of the Adjudicator, the Adjudicator ¢
appointed by the Appointing Authority designate
Contract Data Sheet ateéhaest of either party.

G. Review of Procurement Decisions

44.1 A Tenderer who claims to have suffered or risk sufferil
damage or injury as a result of breach of a duty impos
Procuring Entity or an Approving Authbety?biglic
Procurement and Disposal Act, 2005 and the Public
Procurement and Disposal Regulations 2006, the proc
proceedings or processes, may seek administrative re
prescribed by the Act. The following matters, however
be subjecbtthe administrative review:

a) The choice of procurement method;

b) a decision by the Procuring Entity to reject all Tend
proposals or quotations;
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45.Time Limit on Revie\

46.Submission of
Applications for
Review by the Public
Procurement
Administrative
Review Board

47.Decision by the
Public Procurement
Administrative
Review Board

45.1

46.1

46.2

47.1

¢) Where a contract is signed in accordance to Sectio
the Public Procurement and Disposal Act,2005;

d) Wtere an appeal is frivolous.

The Tenderer shall submit an application for review in
number of copies and pay fees as prescribed by the P
Procurement and Disposal Regulations 2006 within fo
(14) days of the timeThaderer became or should have
become aware of the circumstances giving rise to the
or dispute.

Any application for administrative review sifathitted in

writing to the Secretary, Public Procurement Administi
Review Board on Form RB 1 at the address shown in
Tender Data Sheet. The secretary to the review board
immediately after filing of the request, serve a copy thi
theProcuring Entity or DireGtmeral as the case may be

The application for administrative review shall be in ac
with the requirements of Regulation 73 of the Public
Procurement and Disposals Regulations,2006, includi

a) Reasons for themplaint ,including any alleged brea
the Act or Regulations;

b) An explanation of how the provisions of the Act anc
Regulation has been breached or omitted, including
dates and name of the responsible public officer, w
known;

c) Statements other evidence supporting the complai
where available as the applicant considers necesss
support of its request;

d) Remedies sought;
e) Any other information relevant to the complaint.

The Administrative Review Board shall within thirty da
receipt of an application for administrative review deliv
written decision which shall indicate:

a) Annulling anything the Procuring Entity has done in
procurement proceedings, inglamnulling the
procurement proceedings in their entirety;

b) Giving directions to the Procuring Entity with respe«
anything to be done or redone in the procurement
proceedings;

c) Substituting the decision of the Review Board for a

decision of the Buoing Entity in the procurement
proceedings;
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d) Order the payment of costs as between parties to tl
review.

47.2 The decision made by the Review Board shall, be fina
binding on the parties unless judicial review thereof cc
within fourteerd(} days from the d

decision.
48.Appeal on the 48.1 Any party to the review aggrieved by the decision of tt
decision of the Board may appeal to the High Court and the decision
Review Board High Court shall be final.
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Tender Data Sheet (TDS)

Instructions to Tenderers Clause Reference

TDS ITT Amendments of, and Supplements to, Clauses in the Instruc
Reference | Clause Tenderers
Number Number

A. Introdudbn

1. 1.1 The Procuring EntitZ@ast Water Works Development Agenc

2. 1.1 Name of ProjecKidindini Borehole & P at Kilindini Ward
GaloleConstituency Tana River County

3. 1.2 The expected completion date of the \Baranthdrom the
Date of contract signature.

4, 1.3 The Objectives of the Projegtrardsion of potable water and

reliable water supply for communitieKiimdini Ward Galole
Constituency Tana River County

5. 2.1 Name of financing institutidiaieonal Teasury (GOK) through
Coast Water Works Development Agency

Describe works under the contracts

- Pipeline Construction

- Borehole Drilling and Equipping

- Supply and Installation of Galvanised Pressed steel panel tank
- Construction of Water Kiosks

6. 2.2 The loan/ credit numbal/4s

7. 5.1 Alternative Tendersiane o t  airh thisoTeneled 0

8. 5.2 Alternative time for completbapplicable

9. 3.1 Only Tenderers registerddagractor wmater worksn ClasSNCA 8
and abovevith the @nhtractors Registration witN&tienal Constructig
Authority

This Tender ishether exclusivelyserved for national contractors.

10. 7.3
PreTender meeting shall not be held
11. 7.5 The minutes of the-pemder meeting will bestratted withhVA
7.6 Nonattendance at the-fgeder meeting will / will not result in

disqualificatiodlA




B. Tendering Documents

12.

8.2

The number of copies to be completed and returned with thEhTee

3)

13.

8.1

Address for cfaration of Tendering Document is
Chief Executive officer

Coast Water Works Development Agency
Mikindani Streebff Nkrumah Road

P.0.Box 90417

Mombasa, KENYA

Tel 2540412315230

Fax 2549412316471

Email-info@cwb.go.ke

Website: www.cwsb.co.ke

14.

8.2

Period to Respond to request for clarification by the Proc@déwvgrt
(7) days

C. Preparation of Tenders

15.

111

Language of Tender and all correspastiaiid&nglish

16.

13.3

Other information or materials required to be completed and s

a)

b)

d)

Tenderers :

Copies of original documents defining the constitution or [¢
place of registration, and principal, place of business; writf¢
attorney authorizes the signatory of the Tender to cc
Tenderer.

The minimum required annual turnover of Works in wate
related works of the last 3 years shall be Ksh 50 Million

Experience as prime contractor in the constradtimasifon
project of a nature and complexity equivalent to the Work
years or the period stated in a) above (to comply

requirement, works cited should be at least 70 percent cor

The essential equipment to be made aaildddeCiontract by
successful Tenderer (proposals for timely acquisition or (
hire, etc) shall be:

1. Concrete Mixer
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2. Poker Vibrator
3. Rig
4, Assorted tools for excavation and pipe laying.
5. Atleast one Tipper of 7 ton
6. Two pick ups 4x4
e) Key Staff gaired:

1. Project Director with 3
management of water and or civil work.

2. Site Manager (Civil or water Engineer) with a mini
yearso experience in ci

3.l nspector of works with
civil work.

4. | nspector Drilling with
civil work.

5. Surveyor with a minimum of 3 years experience in ci

6. Mason Grade | with minimum of 5 years exper
Masonry Works.

7. Pipe fitter grade 1l or above with a mirombyear
experience in pipe laying water projects.

f) The bidder must demonstrate access to or availability ¢
resources such as liquid assets, unencumbered real ass¢
credit and other financial means other than any contractu
payments to meet the following cash flow requirements.

(Attach Audited Accounts for The Last Three Years 2016
2018, to meet cash flows of 30 million.)

g) Information regarding litigation, current

17. 13.4 | In the case of joint venture eacatepartall submit information required
Clause ITT Clause 13.4. In addition, the Tenderer shall furnish t{\fo
18. 16.4 | The price shallbd i x e d 0




19. 17.1 | The currency in which the prices shall be quoteshgthib&hilling
20. 17.2 | The authority for establishing the rates of exchange shall be Cen
30.2 | Kenya.
The applicable date for exchange rates for tendering and evaluatior
28 days earlier than the final deadline for the submission of tenders.
21. 18.1 | The Tender validity period shall be 90 days.
22. 19.1 | The amount of Tender Seacindpe KSh43,000.00
23. 20.1 | In addition to the original of the Tender, the Tenderer sh@uddEeabrofi
the Tender
24, 20.2 | Written confirnmati of authorization fdPower of Attorney shall |
provided.
D. Submission of Tenders
25. 21.2 a) | Tenders shall be submitted to:
Chief Executive Officer
Coast Water Works Development Agency
Mikindani Street off Nkrumah road
Mombasa
26. 21.2 b) | Projet name Kilindini Borehole & Pim at Kilindini Ward Galqg
Constituency Tana River County
TendenumbelCWWDA/TRBH/WHIR0
Time and date for submis$@t2/2019 at 11:00am
27. 22.1 | The deadline for Tender submission is
a) DayThursday
b) Date1912/2019
c) Timell:00am
28. 22.3 | The extension of the deadline for submission of Tenders shall be
thanseven (7hefore the expiry of the original deadline.
29 24.4 | Expiry of Tendelidity i$6" March 2020
E. Opening and Buation of Tenders
29. 25.1 | The Tender opening shall take place at:

Streetddress: Mikindani Stiegeff Nkrumah Road

Building/Plot N&A
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Floor/Room NeWWDA Boardroom

City/TowrMombasa
CountnKenya
Datel9" December 2019 Time11:00am
30. 32.3 | Additional Preferemdé
31. 34.1 | Postqualification willb e undert akeno
32. 38.1 | Percentage for auiies increase or decrease shall be as stipulated in
act 2015
F. Award of Contract
33. 41.1 | The amount of Performance Security 46l dfethe contract price
34. 42.1 | The Advance Payment shillAe
35. 43.1 | Theproposed adjudicdtorthe project is:
To be proposed by the employer from names recommended by tf
Charterednistitute of Arbitrators. P.O. Box 50466200,
NAIROBI, whose hourly rate shall be 20,000.00
G. Review of Procurement Decisions
37. 46.1 | The address for submitting appeals to AdministratiBe&tdview

The Secretary,

Public Procurement AdmiingtiaevieBoard,
The Public Procurement Oversight Authority,
10" Floor, Nationahnk House,

P.O. Box 58588200,

NAIROBI, Kenya.

Tel +254 (0) 20 3244000

Emailinfo@ppoa.go.ke
Websitevww.ppoa.go.ke

37


mailto:info@ppoa.go.ke
http://www.ppoa.go.ke/

SECTION/:GENERACONDITIONIFCONTRACT

38



©CONOOAWNPE -

30.
31.
32.
33.
34.
35.

36.

37.
38.
39.

40.
41.
42.
43.
44,
45,

Table of Clauses

General ééééeéééeéeééeeééecdleeéeéecéceceté
Definitionsééééeéécééecéeéécéecéreadtéc
I nterpretationéééeéécéeéeécécéecéeéeeddpéceéce
Language,Lawr aud and Corruptionécéebécalpééeéeéécecéc
Confidentialityéééeéééeéeéecécecdedesdbeéecé.
Project Manager 6s ®Oecd &6 odh&s.£.6.6.6.6.018.¢ ¢é
Del egati onééééécéécéeéécééecdecécébé
Communicationséééecééeéeéeéeécécéeéeddbeé. .
Subcontractingééeéécééecéeceecdepdbeééecéce.
Ot her Contractorsééeééeéebecbecéedbeécéeéeéc
Personnel ééééééééeééeécéccéecéebéeddbecé.
Procuring Entityés and Con.t.r.ac.t.o0rdbs Ri sksé
Procuipk Ent i tyds Risksééeéeééeédeécéeédalbeéée
Contractorbds Risksééééeéeééérébeebdlbéeéeéeéceeé
I nsuranceééééééééeéecécéeéceéecteréeeddd.
Site I nvestigation Reports.éegedéeecdlégééeéecée
Queries about the Contract..Dat.a..Slheet ééééé
Contractor to Construct t he..Wor.ksig.éééeéeéceécesé
Commenemme nt and Compl eti onéééébecéédiecééééeeé. .
Approval by the Project Manager.éegléééeééececéesée
Protection of the Environment.téédégééeééeeéée
Labour Lawsééééééécéeéécééecdecdecemieé
Heal th and Safetyéééeéécécéecréeéeeddpécéceé
Discoveéeeeséécéeééecééeéeéeéped.........48
Possession of the SiteéeéécéebecéedlBéééeéeéceé
Access to the SiteééééééécééeéecdplBécéecéeé
Il nstructions, I nspections..and.. Aud8.t séééécéé
Di sputeséééééécéééeéecécéecceéreccenéas.
Procedure for DisputesééééééebéeddBéééeéeéecceé
Repl acement of Adjudicator.eéécéeaddféeéécéeécécé
Time Control éééééeééééédxreceeeeceececéece.
Programmeéééééééécéeéécééeciedeces.
Extensionoftheelm ded Compl et i on Dat.esée.ée.dBeééceé.
Accel erationéééééeéécéécééeééeréecbcéréshpeécé
Del ays Ordered by édédé&é fdbdbfée.ct.....Marb@.ger éééé
Management Meetingseééecééecédeceecdbnécéee
Early Warningéééééééeéééeéécéerereéehnceéceé
Quality Control éééééeécébléeéééceeeeeéeécéeé
l denti fying Defectsééééeééededébebdéecécececé
Testséééééeéééeééeééeceéecéecéeeepéde.bl
Correction of Defectsééééebedéecechbééeéeéeééece.
Uncorrected RafeCRELELELER E....nvvvvvveeveeien 51
Cost Control ééeeeeééééecbleeeceeceeéééecece.
Bill of Quantitiesééééeéécdécéecéeéchtéécéecé
Changes in the Quantitieséédéeeehbbéééeéeecesd
Variationsééééééééeééecééecdecdedesdse. .
Payments for Variationséeéeééeréédechgéééceeéceéce
Cash Flow Forecastsééeéééecécececeébpecéecéée.
PaymenrCerti fi cateséééeééeééecédecéiedeeb2eé

3¢



46. Payment séééé
47. Compensat.i
48. Taxeséeééeeéé
49. Currenci eséé
50.Pricddj ust ment é
51. Retenti onééé
52. Li qui dated D
53. Bonusééééeeéeéé
54, Advance Paym
5. Per f or mance

56. Daywor ks éééé
57. Cost of Repa

58. Compl et

59. Taking Ove
60. Final dA&eecdad
61. Operating an

Finishing
i o
r

62. Termi nati oné
63. Payment wupon
64. Propertyeeée
65. Rel ease from
66 . Suspensi on

o o P
o o
[

B

. >
o B
N W

o D}

D > D p, D D O 1D
B Bt

o 102 1 1 2 0 D o
D §‘D~ D . D D o .

o By, D 2
D D O o,

- O WmnD® DD q)\m\cp\m\o o
- DD S D3 (D‘CD~(D‘¢“:’ D

i

tn

tn
\‘

U'l@'i&m\
o D D

B3 & b
DO D @A 0™

[}
D in,
23

-

[0
o
D
[0
o
o
[0

-
-
D

CD\ CD\
D .
[0 D

o O D

N
N
D
N
D
D
D

D .
D .
D .
D .
D .
D .
D .
[OFON



1. Definitions

A. General

1.1 Boldfacgype is used to identify defined terms.

TheAdjudicatoiis the person appointed jointly by the Procurin
and the Contractor to resolve disputes in the first instanc:
provided for in Clauses 27 and 28 hereunder.

Bill of Quantitiemmeans the peid and completed Bill of Quantitie
forming part of the Tender.

Compensation Everase those defined in Clause 47 hereunde

TheCompletion Datie the date of completion of the Works as
certified by the Project Manager, in accordanceGléths8ub
58.1

TheContracis the Contract between the Procuring Entity and
Contractor to execute, complete, and maintain the Works
consists of the documents listed in Clause 2.3 below.

TheContractois a person or corporate body whose Tender to
out tle Works has been accepted by the Procuring Entity.

TheCont r act @sthé@mpledTemering document
submitted by the Contractor to the Procuring Entity.

TheContract Pricés the price stated in the Letter of Acceptanc
thereafter as adjubte accordance with the provisions of tt
Contract.

Daysare calendar days; months are calendar months.

Dayworksare varied work inputs subject to payment on a time
the Contractords empl oyee
payments for assocididerials and Plant.

ADefecis any part of the Works not completed in accordanct
Contract.

TheDefects Liability Certificatethe certificate issued by the Pr
Manager upon correction of defects by the Contractor.

TheDefects Liability Piedis the period named inChatract Data
Sheetand calculated from the Completion Date.

Drawingsnclude calculations and other information provided
approved by the Project Manager for the execution of the

TheProcuring Entitis the paytwho employs the Contractor to «
out the Works.

Equipment s t he Contractor 6s ma
temporarily to the Site to construct the Works.

Thelnitial Contract Pride the Contract Price listed in the Proci
EntityoOseptaneet t er of Ac

Thelntended Completion Dadethe date on which it is intended
the Contractor shall complete the Works. The Intended (
Date is specified in@uwntract Data SheeThe Intended
Completion Date may be revised only by thiBnajget by
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2.

Interpretation

2.1

2.2

issuing an extension of time or an acceleration order.

Materialsare all supplies, including consumables, used by the
Contractor for incorporation in the Works.

Plantis any integral part of the Works that shall have a mech:
electrical hemical, or biological function.

TheProject Managés the person named inbetract Data Shee
(or any other competent person appointed by the Procuri
and notified to the Contractor, to act in replacement of th
Manager) who is resble for supervising the execution of
Wor ks and administering t
a AQuantity Surveyoro reg
Surveyors Act Cap 525 or
Engineers Registratan Cap 530.

TheSiteis the area defined as such @dh&act Data Sheet

Site Investigation Reposdee those that were included in the
Tendering documents and are factual and interpretative 1
about the surface and subsurface conditioSst@t the

Specificatioimeans the Specification of the Works included ir
Contract and any modification or addition made or appro
Project Manager.

TheStart Datés given in ti@ontract Data Sheelt is the latest de
when the Contractor gfmtimence execution of the Works.
does not necessarily coincide with any of the Site Posses
Dates.

ASubcontractois a person or corporate body who has a Cont
with the Contractor to carry out a part of the work in the C
which includesork on the Site.

Temporary Worlare works designed, constructed, installed, ¢
removed by the Contractor that are needed for constructi
installation of the Works.

AVariationis an instruction given by the Project Manager that
the Works.

TheWorksare what the Contract requires the Contractor to cc
install, and turn over to the Procuring Entity, as defined ir
Contract Data Sheet

frorce Majeure means an event whic
control of a Party and which makes g ®as per f o |
obligations under the Contract impossible or so impractic
considered impossible under the circumstances.

In interpreting these Conditions of Contract, singular a
plural, male also means fepraieeuter, and the other way 1
Headings have no significance. Words have their norm
under the language of the Contract unless specifically de
Project Manager will provide instructions clarifying queries
Conditions €ontract.

If sectional completion is specified i@otiteact Data She
references in the Conditions of Contract to the Works, the
Date, and the Intended Completion Date apply to any Se
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2.3

3. Language, Law, 3.1

Fraud and
Corruption

3.2

Works (other than references to thpléfion Date and Intel
Completion Date for the whole of the Works).

The documents forming the Contract shall be interpreted
of priority given in @entract Data Sheet

(1) Agreement;

(2) Letter of Acceptance;
(3) Contract Data Sheet;
(4) Conditions of Contract;

(5) Technical Specifications;

A

6) Contractords Tender ;
(7) Drawings;
(8) Bill of Quantities; and

(9) Any other document listed inCtirédract Data Sheefs
forming part of the Contract.

The language of the Contract and the law governing the (
stated in th€@ontract Data Sheet

The Government requires that Procuring Entities |
beneficiaries of Government funded projects) as
Tenderers/Suppliers/Contractorgder Government  finar
contracts, observe the highest standard of ethics di
procurement and execution of such contracts. It is the resg
the Procuring Entity to ensure that Tenderers, suppl
contractors and their subcoottsagbserve the highest stande
ethics during the procurement and execution of such col
pursuance of this policy:

For the purpose of this provision, the following definitions are

(). fCorruptio® has t he me anheigt
Corruption and Economic Crime Act 2003 and
the offering, giving, receiving or soliciting of an
value to influence the action of a public officie
procurement or disposal process or in contract e:

(). frraudulent Praced i ncl udes a
fact in order to influence a procurement or |
process or the execution of a contract to the det
the Procuring Entity and includes collusive
amongst Tenderers prior to or after Tender Gu
designed to establish Tender prices at artific
competitive levels and deprive the Procuring Ent
benefits of free and open competition;

(ii). 0Col | usi vmeeansan ar@ngener dMetw
two or more suppliers, contractors and subc®
designed to achieve an improper purpose, incl
influence improperly the actions of the Procurir
prior to or after Tender submission , designed to



3.3

3.4

Tender prices at artificial non competitive level:
deprive the Procuringfity of the benefit of free
open competition;

(iv),. 0Coer ci vemedns impatrimgcoe barming
threatening to impair or harm, directly or indi
supplier, contractor or subcontractor or the prope
of them to influence improperbctloms of a Procur
Entity;

(v). 0Obstruct ineans dlibaratdlyi destr@
falsifying, altering or concealing of evidence mate
investigation or making false statements to invest
order to materially impede an investigatialfegatior
of a corrupt, fraudulent, coercive or collusive prac
/or threatening, harassing or intimidating any
prevent it from disclosing its knowledge of matter:
to the investigation or from pursuing the investiga

A Rocuring Entity has the right to require that Tenderers, suj
contractors and their subcontractors permit persons duly
by KACC/PPOA/KNAO to inspect their accounts and re
other documents relating to the Tender submissiotraah
performance;

The Procuring Entity will reject a proposal for award if it dete
the Tenderer recommended for award has engaged i
fraudulent practices or others stated under Clause
competing for the contract;

In pursuit ahe policy defined in-8lduse 44.1 the Procuring E
will cancel the portion of the funds allocated to a contraci
works, or services if it at any time determines that ¢
fraudulent practices were engaged in by representht\
Procuring Entity or Approving Authority or of a benefic
funds during the procurement or the execution of that cot

In the event that the Procuring Entity or Approving Authori
take timely and appropriate action satistateryGovernme
of Kenya to remedy the situation, then the-Gémetal ma
order an investigation of procurement proceedings for tt
of determining whether there has been a breach of t
Procurement and Disposal Act, 2005.

Ta DirectgGeneral may, on the advice of the Advisory Boa
a person from participating in procurement proceedings on
that the person has committed an offence under tr
Procurement and Disposal Act, 2005. A debarment sha
period of time of not less than five Befose a person is
debarred, he/she will be given an opportunity to make repr
to the Direct@eneral and may request the Review Board t
the debarment.

Any communication betweenahderers and the Procuring

Entity related to matters of alleged fraud or corruption mt
made in writing.
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4. Confidentiality 4.1

5. Project 5.1
Manager
Decisions

6. Delegation 6.1

7. Communications 7.1

8. Subcontracting 8.1

9. Other Contractor: 9.1

10.Personnel 10.

10.

11.Pr ocur i n11.

and Cont
Risks

12Pr ocur i n12.

Risks

The Service Providers, their Subcontractors, and the Perso
of them shall not disclose any proprietarfid@ntahinformat
relating to the Project, the Services, this Contract, or th
Entityéds business or opera
Procuring Entity.

Except where otherwise specificédlgl, dtae Project Manage
decide contractual matters between the Procuring Enti
Contractor in the role representing the Procuring Entity.

The Project Manager may delegate any of his dt
responsibilities to other pequiept to the Adjudicator, after ni
the Contractor, and may cancel any delegation after n
Contractor.

Communications between parties that are referred to in th
shall be effective only when in writimgiceAshall be effective
when it is delivered.

The Contractor may subcontract with the approval of f
Manager, but may not assign the Contract without the apy
Procuring Entity in writing. Subcontractingnoshalter tt
Contractords obligations.

The Contractor shall cooperate and share the Site
contractors, public authorities, utilities, and the Procu
between the dates given in the Schedule of Other Cos
referred to in ti@ontract Data SheetThe Contractor shall
provide facilities and services for them as described in th
The Procuring Entity may modify the Schedule of Other |
and shall notify the Contractor of any sudidatioodi

1 The Contractor shall employ the key personnel named in-
of Key Personnel, as referred toQotieact Data Sheetho she
be appropriately qualified and registered with the approprie
carry out the fuiocts stated in the Schedule or other pe
approved by the Project Manager. The Project Manager
any proposed replacement of key personnel only if the
gualifications and abilities are substantially equal to or bette
of the personnel listed in the Schedule.

2 If the Project Manager asks the Contractor to remove a pe
a member of the Contractor
the Contractor shall ensure that the person leaves the
seven dg and has no further connection with the wo
Contract.

1 The Procuring Entity carries the risks which this Contrac
Procuring Entityés risks,
Contract states are Contr a

1 From the Start Date until the Defects Correction Certifical
i ssued, the following are

a) The risk of personal injury, death, or loss of or damagety

(excluding the Works, Plant, Materials, and Equipment), whic!



(i) Use or occupation of the Site by the Works ¢
purpose of the Works, which is the unavoidable
the Works; or

(i)  Negligence, breach of statutory dutyrfarénce w
any legal right by the Procuring Entity or by ar
employed by or contracted to him except the Cc

b) The risk of damage to the Works, Plant, Materials, and Equi
extent that it is due to a fault of the Procuyngr Emtihe Procul
Entityds desi gn, or due to
affecting the country where the Works are to be executed.

12.2

13.Contract 131

Risks

14.Insurance

14.1

14.2

14.3

From the Completion Date until the Defects Correction Ce
been issued, the risk of lésw a@lamage to the Works, Plar
Materials is an Procuring

(@) A Defect which existed on the Completion Date;

(b) An event occurring before the Completion Date, whi
itself an Pyroocuring Enti

(c) The activities of the Contractor on the Site after the (
Date.

From the Starting Date until the Defects Correction Cet
been issued, the risks of personal injury, death, and loss o
to propeyt(including, without limitation, the Works, Plant,
and Equi pment) which are n
risks.

The Contractor shall provide, in the joint names of the Pro
and the Contractor, insceacover from the Start Date to the
the Defects Liability Period, in the amounts and deductibl
theContract Data Shefetr the following events which are du
Contractordés risks:

(@) Loss of or damage to the Works, Plant, aiadsdMate
(b) Loss of or damage to Equipment;

(c) Loss of or damage to property (except the Worl
Materials, and Equipment) in connection with the Cor

(d) Personal injury or death.

Policies and certificates for insurance shall lveddkivéh
Contractor to the Project
before the Start Date. All such insurance shall pi
compensation to be payable in the types and proportions ¢
required to rectify the loss or damagedncurr

If the Contractor does not provide any of the policies and
required, the Procuring Entity may effect the insurance
Contractor should have provided and recover the pre
Procuring Entity has paid from payments etleeviso tt
Contractor or, if no payment is due, the payment of the pre

46



15.Site Investigation
Reports

16.Queries bout the
Contract Data
Sheet

17.Contractor to
Construct the
Works

18. Commenement
and Completion

19.Approval by the
Project Manager

20. Protection of the
Environment

21.Labour Laws

14.4

14.5
151

16.1

17.1

18.1

19.1

19.2

19.3

19.4

19.5

20.1

20.2

21.2

21.2

be a debt due.

Alterations to the terms of insurance shall not be made
approval of the Project Manager.

Both parties shall comply with any conditiengsurance polic

The Contractor, in preparing the Tender, shall rely or
Investigation Reports referred to irCdh#act Data She
supplemented by any information available to the Tenderel

The Project Manager will clarify querie€ontthet Data Shee

The Contractor shall construct and install the Works in
with the Specifications and Drawings.

The Contractor may commence execution of the Works «
Date and shall carry out the Works in accordance with the
submitted by the Contractor, as updated with the apprt
Project Manager, and complera thy the Intended Comp
Date.

The Contractor shall submit Specifications and Drawings
proposed Temporary Works to the Project Manager, who i
them if they comply with the Specificati@ma\aimds.

The Contractor shall be responsible for the design of
Works.

The Project Manager 0s app
responsibility for design of the Temporary Works.

The Contractor shall obtain approval pattigsl to the desig
the Temporary Works, where required.

All Drawings prepared by the Contractor for the execu
temporary or permanent Works, are subject to prior appt
Project Manager before their use.

The Contractors shall take all reasonable steps to p
environment and to limit damage and nuisance to people ¢
resulting from pollution, noise and other results of his oper:

The Contractors shall ensure riiasiens, surface discharge
effluent from his activities shall not exceed prescribed v
environmental laws.

The Contractor shall comply with all the relevant la
applicable in the Country, including laws relatingets
employment, working hours, health, safety, welfare, and |
and shall allow them all their legal rights.

The Contractor shall require his employees to obey all
laws, including those concerning safety at work.
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22.Health and Safet

23.Discoveries

24.Possession of the
Site

25.Access to the
Site

26. Instructions,
Inspections and
Audits

27.Disputes

28.Procedure for
Disputes

221 The Contractor shall at all times take all reasonable pre
maintain the health and safety of his personnel.

22.2 The Contractor shall ensure that first aid facilities are ave
times at the site and that suitable arrangementseafer ra
necessary welfare and hygiene requirements and for the
epidemics.

22.3 The Contractor shall notify the Procuring Entity details of ¢
as soon as practicable after its occurrence. The Contr
maintain records andkm reports concerning health, safe
welfare of persons, and damage to the property, as the
Entity may reasonably require.

22.4 The Contractor shall conduct afittd\Awareness programme
shall take other such measures as spedifie€Camtract Dat
Sheetto reduce the risk of transfer of HIV virus between ¢
Contractor personnel , t he
community.

23.1 Anything of historical or other interest or of signific
unepectedly discovered on the Site shall be the prope
Procuring Entity. The Contractor shall notify the Project
such discoveries and carry out the Project Manager's ins
dealing with them.

24.1 The Prouring Entity shall give possession of all parts of the
Contractor. If possession of a part is not given by the dz
theContract Data Sheehe Procuring Entity will be deemed
delayed the start of the relevant actiuitieghia will be
Compensation Event.

25.1 The Contractor shall allow the Project Manager and &
authorized by the Project Manager access to the Site and
where work in connection with the Contract is beingtoairri
intended to be carried out.

26.1 The Contractor shall carry out all instructions of the Proje
which comply with the applicable laws where the Site is loc

26.2 The Contractor shall permit thgak@overnment to inspec
Contractords accounts and
Contractor and to have them audited by auditors appoir
Kenya Government, if so required by the Kenya Governme

27. 1 If the Contractoribees that a decision taken by the Project
was either outside the authority given to the Project Man
Contract or that the decision was wrongly taken, the decis
referred to the Adjudicator within 14 days of the notifice
Project Managerdéds deci sion

28.1 The Adjudicator shall give a decision in writing within :
receipt of a notification of a dispute.

28.2 The Adjudicator shall be paid by the hour at the rate spe
Tender Dat Sheetand Contract Data Sheetogether w
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reimbursable expenses of the types specifie@dntrithet Dat
Sheet and the cost shall be divided equally between the
Entity and the Contractor, whatever decision is reach
AdjudicatorEither party may refer a decision of the Adjudic
Arbitrator within 28 days

neither party refers the dispute to arbitration within the abc
the Adjudicatoro6s decision

28.3 The arbitration shall be conducted in accordance with thi

procedure published by the institution named and in the
in theContract Data Sheet

29.Replacement of 29.1 Should the Adjudicator resign or die, or lsad@tdcuring En

Adjudicator

30.Progamme

30.1

30.2

30.3

30.4

and the Contractor agree that the Adjudicator is not fur
accordance with the provisions of the Contract, a new Ad;
be jointly appointed by the Procuring Entity and the Cor
case of disagreement betwd#en Procuring Entity and
Contractor, within 30 days, the Adjudicator shall be desigr
Appointing Authority designated fDotiteact Data Sheat the
request of either party, within 14 days of receipt of such rec

B. Time Control

Within the time stated irCihvetract Data Shedihe Contractor
shall submit to the Project Manager for approval a Progran
showing the general methods, arrangements, order, and ti
the activities in the Works.

An update of the Reogme shall be a programme showing tr
progress achieved on each activity and the effect of th
achieved on the timing of the remaining work, including any
the sequence of the activities.

The Contractor shall submit térthiect Manager for approv
updated Programme at intervals no longer than the period :
Contract Data Sheetlf the Contractor does not submit an

Programme within this period, the Project Manager may \
amount stated iret@ontract Data Sheétom the next payn
certificate and continue to withhold this amount until the ne
after the date on which the overdue Programme has been st

The Project Manager 6s appr
Contractorods obligations.
submit it to the Project Manager again at any time.
Programme shall show the effect of Variations and Col
Events
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31.Extension of
the Intended
Completion
Date

32.Acceleration

33. Delays Orderec
by the Project
Manager

34.Management
Meetings

35.Early Warning

31.1

31.2

32.1

32.2

33.1

34.1

34.2

35.1

35.2

The Poject Manager shall extend the Intended Completior
Compensation Event occurs or a Variation is issued whic
impossible for Completion to be achieved by the Intended
Date without the Contractor taking steps to acceleratairtim
work, which would cause the Contractor to incur additional c

The Project Manager shall decide whether and by how muu
the Intended Completion Date within 21 days of the Contr:
the Project Manager for a decisionhgpeffect of a Compens.
Event or Variation and submitting full supporting informat
Contractor has failed to give early warning of a delay or
cooperate in dealing with a delay, the delay by this failure
considereith assessing the new Intended Completion Date.

When the Procuring Entity wants the Contractor to finish
Intended Completion Date, the Project Manager will ob
proposals for achieving the necessary acceleratienGoonact
If the Procuring Entity accepts these proposals, the Intendec
Date will be adjusted accordingly and confirmed by both tt
Entity and the Contractor.

I f the Contractordés pri dleyd
the Procuring Entity, they shall be incorporated in the Cont
and treated as a Variation.

The Project Manager may instruct the Contractor to delay
progress of any activity withinahesW

Either the Project Manager or the Contractor may require

attend a management meeting. The business of a managen
shall be to review the plans for remaining work and to deal

raised in acmtance with the early warning procedure.

The Project Manager shall record the business of managem:
and provide copies of the record to those attending the me
the Procuring Entity. The responsibility of the parties forba
taken shall be decided by the Project Manager either at the 1
meeting or after the management meeting and stated in writi
attended the meeting.

The Contractor shall warn the Project Manager at the egtli@t
of specific likely future events or circumstances that may ad\
the quality of the work, increase the Contract Price or
execution of the Works. The Project Manager may r
Contractor to provide an estimate of dutedxeffect of the fu
event or circumstance on the Contract Price and Completiol
estimate shall be provided by the Contractor as soon as
possible.

The Contractor shall cooperate with the Project Manager in
consideng proposals for how the effect of such an «
circumstance can be avoided or reduced by anyone involvel
and in carrying out any resulting instruction of the Project Me
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36. ldentifying
Defects

37.Tests

38.Correction of
Defects

39.Uncorrected
Defects

36.1

37.1

C. Quality Control

The Project Manage s h al | check the (
Contractor of any Defects that are found. Such checking st
the Contractorb6és responsibi
Contractor to search for a Defect and to uncoveamayaviaekith
the Project Manager considers may have a Defect.

If the Project Manager instructs the Contractor to carry ot
specified in the Specification to check whether any work h
and the test shows that it does, thiea€or shall pay for the tes
any samples. |If there is no Defect, the test shall be a Co
Event.

38.1The Project Manager shall give notice to the Contractor of
before the end of the Defects Liability Redodiegins at Comple
and is defined in @entract Data SheeiThe Defects Liability P
shall be extended for as long as Defects remain to be correctt

38.2

38.3

39.1

40.Bill of Quantities 40.1

41.Changes in the
Quantities

40.2

41.1

41.2

41.3

Every time notice of a Defect is given, the Contractor shal
notified Defectthih the length of time specified by the

Manager 0s noti ce.

If the Contractor has not corrected a defect within the time
the Procuring Entityds not
paid by the Contractor. The amount daalbeilpbe calculated .
percentage of the cost of having the defect correct, as
described in Clause 39.

If the Contractor has not corrected a Defect within the time
the Project MarcaMpraged sill agsess the
of having the Defect corrected, and the Contractor will pay t

D. Cost Control

The Bill of Quantities shall contain items for the co
installation, testing, and commissioningowoek done by 1
Contractor.

The Bill of Quantities is used to calculate the Contract |
Contractor shall be paid for the quantity of the work done ¢
the Bill of Quantities for each item.

If theihal quantity of the work done differs from the quantit
of Quantities for the particular item by more than 25 perce
the change exceeds 1 percent of the Initial Contract Price
Manager shall adjust the rate to aftberd¢bange.

The Project Manager shall not adjust rates from changes ir
thereby the Initial Contract Price is exceeded by more than
except with the prior approval of the Procuring Entity.

If requested by the Project Mantge Contractor shall provic
Project Manager with a detailed cost breakdown of any ra
of Quantities.
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42 .Variations

43.Payments for
Variations

44 .Cash Flow
Forecasts

45.Payment
Certificates

42.1

43.1

43.2

43.3

43.4

43.5

44.1

45.1

45.2

45.3

45.4

45.5

45.6

All Variations shall be included in the updated Programme
by the Contractor.

The Contractor shall provide the Project Manager with a ¢
carrying out the Variation when requested to do so by
Manager. The Project Manager shall assess the quotation
be given within seven days of the requeshanwyitbnger per
stated by the Project Manager and before the Variation is o

If the work in the Variation corresponds with an item desci
Bill of Quantities and if, in the opinion of the Project M
quantity of workadbove the limit stated in-Galbse 41.1 or -
timing of its execution do not cause the cost per unit of
change, the rate in the Bill of Quantities shall be used to ¢
value of the Variation. If the cost per unit of quartityartiaith
nature or timing of the work in the Variation does not corr.
items in the Bill of Quantities, the quotation by the Contras
in the form of new rates for the relevant items of work.

I f the Cont r seasbnabledtise Popjech Maaaiye
order the Variation and make a change to the Contract F
shall be based on the Proj
the Variation on the Contr

If the Project Manager decideshthatrgency of varying the
would prevent a quotation being given and considered with
the work, no quotation shall be given and the Variation she
as a Compensation Event.

The Contractor shall not be entitled to agdiyiomeat for costs
could have been avoided by giving early warning.

When the Programme is updated, the Contractor shall |
Project Manager with an updated cash flow forecast. Th
forecast shall includesdfit currencies, as defined in the C
converted as necessary using the Contract exchange rates

The Contractor shall submit to the Project Manage
statements of the estimated value of the work execute
cunulative amount certified previously.

The Project Manager shall
and certify the amount to be paid to the Contractor within
28 days of receipt of the certificate from the contractor.

The valueof work executed shall be determined by the
Manager.

The value of work executed shall comprise the value of tr
of the items in the Bill of Quantities completed.

The value of work executed shall include the valuatitiora
and Compensation Events.

The Project Manager may exclude any item certified in
certificate or reduce the proportion of any item previously
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46.Payments

47.Compensation
Events

any certificate in the light of later information.

45.7 The Project Managerrsbidtie bound to certify any payment, if

46.1

46.2

46.3

46.4

471

amount, after all retentions and deductions would be
minimum amount of Interim Payment Certificate st&ledtnad
Data Sheet.

Payments shall be adjusted for deductionarfoe @adyments ¢
retention. The Procuring Entity shall pay the Contractor t
certified by the Project Manager within 28 days of the di
certificate.  If the Procuring Entity makes a late pay
Contractor shall be paid interesheoate payment in the
payment Interest shall be calculated from the date by
payment should have been made up to the date whe
payment is made at the prevailing rate of interest for
borrowing for each of the curréncidsich payments are ma
indicated in ti@ontract Data Sheet.

If an amount certified is increased in a later certificate or a
an award by the Adjudicator or an Arbitrator, the Contrac
paid interest upon the delayed paymaet aut in this clat
Interest shall be calculated from the date upon which the
amount would have been certified in the absence of dispute

Unless otherwise stated, all payments and deductions wil
charged in the proportadirairrencies comprising the Contrac

Items of the Works for which no rate or price has been er
not be paid for by the Procuring Entity and shall be deemec
other rates and prices in the Contract.

The following shall be Compensation Events:

(a) The Procuring Entity does not give access to a part of
the Site Possession Date statedQotiiact Data Sheet

(b) The Procuring Entity modifies the Schedule of Other ¢
in a way #t affects the work of the Contractor under the

(c) The Project Manager orders a delay or does not issue
Specifications, or instructions required for execution of
on time.

(d) The Project Manager instructs the Contractmvées an |
carry out additional tests upon work, which is then fou
no Defects.

(e) The Project Manager unreasonably does not a
subcontract to be let.

(H  Ground conditions are substantially more adverse f
reasonably have beesuased before issuance of the Le
Acceptance from the information issued to Tenderer:
the Site Investigation Reports), from information
publicly and from a visual inspection of the Site.

(g) The Project Manager gives an instrimtidealing with
unforeseen condition, caused by the Procuring
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48.Taxes

49.Currencies

47.2

47.3

47.4

48.1

49.1

additional work required for safety or other reasons.

(h) Other contractors, public authorities, utilities, or the
Entity does not work within the dates and ottiaint
stated in the Contract, and they cause delay or extra
Contractor.

(i) The advance payment is delayed.

) The effects on the Cont
Risks.

(k) The Project Manager unreasonably delays issuincpt
of Completion.

(D  Other Compensation Events described in the Cc
determined by the Project Manager shall apply.

If a Compensation Event would cause additional cost or wi
the work being completed before the Intended Corametib
Contract Price shall be increased and/or the Intended Com
shall be extended. The Project Manager shall decide whe
how much the Contract Price shall be increased and whe
how much the Intended Completion Didbe sixéended.

As soon as information demonstrating the effect of each Cc
Event upon the Contractord
Contractor, it shall be assessed by the Project Manage
Contract Price shall be adjusted ar di ngl vy .
forecast is deemed unreasonable, the Project Manager shi
Contract Price based on ¢t
Project Manager will assume that the Contractor will react
and promptly toetevent.

The Contractor shall not be entitled to compensation to the
t he Procuring Entityos i n
Contractords not having gi
with the Project Manager.

The Project Manager shall adjust the Contract Price if ta
and other levies are changed between the date 28 days
submission of Tenders for the Contract and the date
Completion certificate. The adjustment shall baghenciia
amount of tax payable by the Contractor, provided such ¢
not already reflected in the Contract Price or are a result of

Where payments are made in currencies other than -
Shillings, the exchangesrated for calculating the amounts
paid shall be the exchange

50.Price Adjustmen' 50.1 The amounts payable to the Contractor, in various curren

to SukClause 45.1, shall be adjusted in respects# dn fall in 1
cost of l abour, Contractor
inputs to the Works, by applying to such amounts the
prescribed in this clause based on the prevailing consume
obtained from the Central BueStatistics or the monthly in
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rate issued by the Central Bank of Kenya.

50.2 To the extent that full compensation for any rise or fall in
Contractor is not covered by the provisions of this or othe
the Contract, the uates and prices included in the Contract
deemed to include amounts to cover the contingency of su
or fall of costs.

50.3 The adjustment to be applied to amount payable to the
certified in Payment Certificates sladtdrmined formulae for
of the currencies in which the Contract Price is payable. Nc
is to be applied to work valued on the basis of Cost or cu
The formulae shall be as follows;

Ln- Lo Mn- Mo En- Eo
+cC +d +etc
Lo Mo Eo

Pn=a+b

where;

Pnis a pricadjustment factor to be applied to the amount in ea
currency for the payment of the work carried out in the subject 1
such variations and daywork are not otherwise subject to adjustn

a is a constant, specified inAppendixto Tender representing 1
nonadjustable portion in contractual payments;

b, ¢, d,etc., are weightings or coefficients representing the
proportion of each cost element (labour, materials, equipment u
the Works or sections theresf of Provisional Sums, as specifie
Appendix to Tendathe sum of a, b, c, d, etc., shall be one;

Ln, Mn, Eretc., are the current cost indices or reference prices
el ements in the spempf ideedeurud
to SubClause 50.5, applicable to each cost element; and

Lo, Mo, Ectc., are the base cost indices or reference prices cor
to the above cost elements at the date specifi€ldnseub0.5

The value of net work done, cehyfithe Project Manager, in any r
Interim or Final Certificate as payable by the Procuring Ei
Contractor before deduction of any retention money shall be
decreased by an amoudt Bfo .

F = PnxPc
where;

The effective vaReof work done which is to be subjected to incre
decrease shall be the difference between:
0] the amount which, in the opinion of the Project Mana
to the Contractor under Clause 45 (beliacgateof retent
money and before deducting sums previously paid o
less:



51.Retention

any amount for payment or repayment of any advanc
any amount for materials on site (if any);

any amounts for nominatedentractors (if any)

any amounts famy other items based on actual cost ol
prices; or

any sums for increase or decreases in the Contract
under this Sulause

=4 =4 =4 =4

=

and

(i) the amount calculated in accordance with (i) above ¢

clause and included in the last precetingesta

50.4The sources of indices shall be those liste&bjpetidix to Tendg

50.5

50.6

50.7

51.1

51.2

as approved by the Engineer. Indices shall be appropric
purpose and shall rel ate t

of inputs on the basigvhich his Contract Price and expectec
currency requirements shall have been computed. As th
basis for price adjustment, the Contractor shall have submi
Tender the tabulation of Weightings and Source of Indi
Appendix to Tenderwhich shall be subject to approval

Engineer.

The base cost indices or prices shall be those prevailing o
days prior to the latest date for submission of Tenders. Cu
or prices shall be those prayaifithe day 28 days prior to tf
day of the period to which a particular Interim Payment
related. If at any time the current indices are not available
indices as determined by the Engineer will be used,
subsegent correction of the amounts paid to the Contracto
current indices become available.

If the Contractor fails to complete the Works within t
completion prescribed under Clause 58 adjustment of prict
until the datef completion of the Works shall be made usi
the indices or prices relating to the prescribed time for co
the current indices or prices, whichever is more favour
Procuring Entity, provided that if an extension of #ntec
pursuant to Clause 28, the above provision shall apg
adjustments made after the expiry of such extension of tim

The weightings for each of the factors of cost givimpenttix
to Tendershall be adjusted if, in the opinitve &ngineer, tf
have been rendered unreasonable, unbalanced, or inapp
result of varied or additional work already executed or insti
Clause 43 or for any other reason.

The Procuring Entity shall retain from aanknp due to 1
Contractor the proportion stated i@otfieact Data Sheenti
Completion of the whole of the Works.

On completion of the whole of the Works, half the total amc
shall be repaid to the Contractor and the other liaé T
Liability Period has passed and the Project Manager has «
all Defects notified by the Project Manager to the Contractc
end of this period have been corrected.
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52.Liquidated
Damages

53.Bonus

54.Advance
Payment

55.Performance

51.3

52.1

52.2

52.3

53.1

54.1

54.2

54.3

55.1

On completion of the whole Works, the Contracigstiiay
retention money with an Ao

The Contractor shall pay liquidated damages to the Procul
the rate per day stated irCibwgtract Data Shefeir each day il
the Completion Date is thtan the Intended Completion Datt
total amount of liquidated damages shall not exceed t
defined in tHéontract Data SheeThe Procuring Entity may ¢
liquidated damages from payments due to the Contractor.
liquidateddamaag s hal |l not affect

If the Intended Completion Date is extended after liquidatt
have been paid, the Project Manager shall correct any ove
liquidated damages by the Contractor by adjusting the ne
certificate. The Contractor shall be paid interest on the o\
calculated from the date of payment to the date of repay!
rates specified in Stiause 46.1.

If the Contractor has not corrected a defects within the tir
inthePocuring Entityds notic
cost of having the defect corrected, the Contractor wi
amount, and a penalty for lack of performance calculated ¢
in Clause 38.

The Contractor shall be paBlomus calculated at the rat:
calendar day stated inGbatract Data Shefetr each day (less
days for which the Contractor is paid for acceleration
Completion is earlier than the Intended Completion Date.

Manager shall @rthat the Works are complete, although t
not be due to be complete.

The Procuring Entity shall make advance payment to the (
the amounts stated inGloatract Data Shely the date statec
the Contract Datat&et against provision by the Contracto
Unconditional Bank Guarantee in a form and by a bank a
the Procuring Entity in amounts and currencies equal to t
payment. The Guarantee shall remain effective until tr
paymenhas been repaid, but the amount of the Guarante
progressively reduced by the amounts repaid by the
Interest will not be charged on the advance payment.

The Contractor is to use the advance payment only i
Equipment, PtanMaterials, and mobilization expenses
specifically for execution of the Contract. The Contri
demonstrate that advance payment has been used in tl
supplying copies of invoices or other documents to ftl
Manager.

The advance payment shall be repaid by deducting pre
amounts from payments otherwise due to the Contractor, 1
schedule of completed percentages of the Works on a pay
No account shall be taken of the advance paymepayméstr:
assessing valuations of work done, Variations, price a
Compensation Events, Bonuses, or Liquidated Damages.

The Performance Security shall be provided to the Procuri
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Securities

56.Dayworks

56.1

56.2

56.3

57.Cost of Repairs 57.1

58.Completion
Certificate

59.Taking Over

60.Final Account

61.Operating and
Maintenance
Manuals

58.1

50.1

60.1

61.1

61.2

later than the date spextifih the Letter of Acceptance and ¢
issued in an amount and form and by a bank or surety ac
the Procuring Entity, and denominated in the types and pr
the currencies in which the Contract Price is payak
Performance Sgity shall be valid until a date 28 days from
of issue of the Certificate of Completion in the case 1
Guarantee, and until one year from the date of issue of the
Certificate in the case of a Performance Bond.

fapplicabl e, the Dayworks
used for small additional amounts of work only when 1
Manager has given written instructions in advance for adc
to be paid for in that way.

All work to be paidds Dayworks shall be recorded by the Ci
on forms approved by the Project Manager. Each com
shall be verified and signed by the Project Manager within
the work being done.

The Contractor shall be paid for Daywaks teublptaining sig
Dayworks forms.

Loss or damage to the Works or Materials to be incorpol
Works between the Start Date and the end of the Defects
periods shall be remedied by the Contractor at ther Gorgra
the | oss or damage arises

E. Finishing the Contract

The Contractor shall request the Project Manager to issue
of Completion of the Works, and the Project Miindgeso up
deciding that the work is completed.

The Procuring Entity shall take over the Site and the Works
days of the Project Managert

The Contractor shallpdyphe Project Manager with a detailed
of the total amount that the Contractor considers payable
Contract before the end of the Defects Liability Period.
Manager shall issue a Defects Liability Certificate and awal
payment that is due to the Contractor within 56 days of re
Contractordéds account if it
Manager shall issue within 56 days a schedule that states -
the corrections or additiortsatieanecessary. If the Final Acc
still unsatisfactory after it has been resubmitted, the Proje
shall decide on the amount payable to the Contractor a
payment certificate.

| f A a awinlgsuaind/or @perdiinrg and maintenance ma
required, the Contractor shall supply them by the dates s
Contract Data Sheet

If the Contractor does not supply the Drawings and/or mait
dates stated in t@®ntract Data Sheeadr they do not receive
Project Managerdéds approval

amount stated in fBentract Data Shefsbom payments due tc
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62. Termination

Contractor.

62.1 The Procuring Entity or the Contractor may terminate thetkx
other party causes a fundamental breach of the Contract.

62.2 Fundamental breaches of Contract shall include, but shall n
to, the following:

(@)

(b)

(€)

(d)

©)

(f)

(9)

(h)

The Contractor stops work for 28 days when no stoppi
is shown on the curremgfRrmme and the stoppage h:
been authorized by the Project Manager;

The Project Manager instructs the Contractor to
progress of the Works, and the instruction is not withd
28 days;

The Procuring Entity or the Contranimadésbankrupt or g
into liquidation other than for a reconstruction or amal¢

A payment certified by the Project Manager is not p
Procuring Entity to the Contractor within 84 days of 1
the Project Managerds ce

The Project Manager gives Notice that failure to
particular Defect is a fundamental breach of Contra
Contractor fails to correct it within a reasonable peri
determined by the Project Manager;

The Contractor does nohtaiai a Security, which is req
and

The Contractor has delayed the completion of the Wi
number of days for which the maximum amount of
damages can be paid, as defineddoritract Data Sheet

If the Contractor, in thégment of the Procuring Entit
engaged in corrupt or fraudulent practices in competi
executing the Contract.

For the purpose of this paragraph:

ficorrupt practicebo me an
soliciting of anything of valirglteence the action of a
official in the procurement process or in contract exe
includes inter alia, bribery and extortion or coerci
involves threats of injury to person ,property or reputat

Afraudul ent migrepesenhtaticneobdfactmia
to influence a procurement process or the execution o
to the detriment of the Procuring Entity, and include
practice among Tenderers (prior to or after Tender s
designed to establish Eenadices at artificial -nompetitiv
levels and to deprive the Procuring Entity of the bene
and open competition.

62.3 When either party to the Contract gives notice of a breach ¢
the Project Manager for a cause other thalisthdsender St
Clause 62.2 above, the Project Manager shall decide w
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62.4

62.5

63.Payment upon 63.1

Termination

64.Property

65.Release from
Performance

66. Suspension of
Financing

63.2

64.1

65.1

66.1

(@)

(b)

breach is fundamental or not.

Notwithstanding the above, the Procuring Entity may tel
Contract for convenience.

If the Contract is terminated, the Gométaadl stop work immedi
make the Site safe and secure, and leave the Site as
reasonably possible.

If the Contract is terminated because of a fundamental
Contract by the Contractor, the ProjeceMsradbissue a certifi
for the value of the work done and Materials ordered le:
payments received up to the date of the issue of the certific
the percentage to apply to the value of the work not cor
indicated in thigortract Data SheefAdditional Liquidated Darn
shall not apply. If the total amount due to the Procuring Er
any payment due to the Contractor, the difference shall
payable to the Procuring Entity.

If the Contract is termiuhatef or t he Procur

because of a fundamental breach of Contract by the Proc
the Project Manager shall issue a certificate for the value
done, Materials ordered, the reasonable cost of removal of
repatriati on of the Contra

Wor k s, and the Contractor 0:¢
and less advance payments received up to the date of the ¢

All Materials on the Site, PEqujpment, Temporary Works
Works shall be deemed to be the property of the Procuring
Contract is terminated becce

If the Contract is frustrated by the outbreak of war athby ewe
entirely outside the control of either the Procuring En
Contractor, the Project Manager shall certify that the Contré
frustrated. The Contractor shall make the Site safe and s
quickly as possible after rieceiliis certificate and shall be pair
work carried out before receiving it and for any work «
afterwards to which a commitment was made.

In the event that the source of financing is suspended to §
Entity, from which part of the payments to the Contracto
made:

The Procuring Entity is obligated to notify the Contract
suspension within 7 days ¢
suspension notice.

If the Contractoashnot received sums due it within the 28
payment provided for in-CGlabise 46.1, the Contractor
immediately issue add¥ termination notice.
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Contract Data Sheet

Instructims for completing the Contract Data Sheet

CDS GCC Description
Clause | Clause
A. General

1 1.1 | The Procuring EnitCoast Water Works Development Agency,
The Adjudicator: i§0 be proposed by Employer from na
recommended by the Chairmarmar@hred Institute of Arbitratot
P.O. Box 501300200, NAIROBI
The Defects Liability Perib8ddays.
The Project Managerli@ Chief Executive Officer, Coast Watel
Works Development Agency.
The name and identification number of the iSéaliratini Borehole §
Piping at Kilindini Ward Gal@enstituency Tana River County
Tender numb&WWDA/TRBHAYA920
The Works consist of
- Pipeline Construction
- Borehole Drilling and Equipping
- Supply and Installation of GalvaniseddPstesd panel tank
- Construction of Water Kiosks
The objectives of the contracpeoeision of potable water a
reliable water supply for communitiestirKilindini Ward Galo
Constituency Tana River County
The Start Date shall/lb@days after gtdract signature.
The Intended Completion Date for the whole of the Worksxs(@)
months
The following documents also form part of the Gorlissad: in the
Agreement form
The Site is located Kilindini Ward Galol€onstituency Tana Riv|
County

2. 2.2 sectionatompletion: N/A

3. 2.3(9) | List other documents that form part of the contract if any:
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As specified in the Form of Contract Agreement

3.1

The language of the Contract docuntemgtish
The law that applies to ther&aris the Kenyan Law.

9.1

Include the Schedule of Other Contractors, if any.
None

10.1

Include the Schedule of Key Personnel.

1. Site Manager/Inspector of Works with a minimum of 5y
experience in civil work.

2. Mason Grade | with minimum axfsSgneperience in Masonr|
Works

Plumber with a minimum of 5years experience in pipe Ia
projects of above 100mm diameter pipes.

14.1

The minimum insurance covers shall be:

(@) loss of or damage to the Works, Plant, and
Contract pde

(b) loss of or damage to Equipment sKal b#00,000

(c) loss of or damage to property (except the Wor
Materials, and Equipment) in connection with thg¢
Ksh. 100,00énd

(d) Personal injury or dekgh. 300,00@r one incide
number of incidences unlimited.

15.1

Site Investigation Reports available to the Tenderers are:
None, Tenderers are advised to make their own arrangem
make site visits and collect necessary data.

22.4

The other measures include:
a. Minimisindhé number of migrant workers employed on th
and household in the site camp

b. Providing access to voluntary counselling and testing (VG
c. Providing psychological support and health care including
and treatment of opportunistic inféotiovarkers infected ¢

affected, as well as their families

d. Providing condoms (male and female) to workers

10.

24.1&
47.1

The Site Possession Date shddl Hays after contract signature.




11. 28.2 Hourly rate of Fees payable to the Adjuxlicsiinrd0,000.00
Types of reimbursable expenses to be paid to the Adjudicatgpes
of reimbursable expenses to be paid to the Adjudicator inclu
a) Transport,
b) Communication
c) Accommodation

12. 28.3 | Arbitration will take platdlombasa, Kenym accordance w
rules and regul ations publ
(Kenya Chapter) Arbitration rules as at present in force.

13. 29.1 | Appointing Authority for the Adjudiziagstered Institute of
Arbitrators

B. Time Control

14. 30.1 | The Contractor Shall Submit a Programme for the Works w
of delivery of the Letter of Acceptance.

15. 30.3 The period between Programme updatdays.

16. 30.3 The amount to be withheld by the Project Managasithe contract
does not submit an updated prograrish.i§&00,000.00.

C. Quality Control
17. 38.1 The Defects Liability Perib8ddays.
D. Cost Control

18. 45.7 Minimum Amount of Interim Payment Certificat#Awill be

19. 46.1 The intest rate shall béclabove prevailing interest rate for con
borrowing from the contractors bank

20. 47.1(a) | The Site Possession Date shidl Hays after contract signature

21. 50 The contragd notsubject to price adjustment in accordégmCiawse 5
of the General Conditions of Contract.

22. 51.1 The amount of retentiori(0%6 of value of works of Interim Pay
Certificatebo.
Limit of retention @l 0%ofcontract price.

23. 52.1 | The rate of liquidated damad@®k3% of comdict price per day

52.1 The maximuamount of liquidated damadé¥sof Contract Price
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62.2 ()

24, 53.1 The bonus for early completididis

25. 54.1 The amount of advance payment K& be
Monthly Recovery of Advance Pajitfent:

26 55.1 The Performance Security shaPb@drcentof the contract price

E. Finishing the Contract

27. 61.1 | As built drawings shall be supplied by the contractor by ong
the date of completion of the works.

28. 61.2 | The amount to be watld by the Client in the case the contracl
not submit as built drawinigshs 500,000.00

29. 63.1 | The percentage to apply to the value of the work not ¢

representing the Procuring Entity's additional cost for com
Worksis 30%.
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CHAPTER 1: GENERAL
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1. GENERAL

All materials, equipment and testing apparatus etc. to be furnished and Works to be executed by tt
in this Contract shall conform to the requirements of the lagtah#a@aga International Standards
Organization (ISO) Standards, DIN, British Standards or other approved applicable Standard in K
otherwise specifically stated.

Equipment to be purchased shall be from well recognized manufacturectsrdresstammddrdised and controlled
by any recognised Standards Organisation.

All dimensions and measurement units shall be in S.I. units.

The Contractor may propose to the Engineer an alternative Standard other than specified, in which
shall abmit six (6) copies of the English translation of the proposed Standard and all other informati
materials, equipment and testing, together with written proof from a recognised Standards Organis:

proposed Standard is equivalehsigraficant respects to the Standard specified.

The equipment to be employed by the Contractor shall have sufficient performance capacity and durability
the completion of the Works within the construction period stipulated underAhem@terieds and equipment
shall be subject to inspections or tests by the Engineer at any time and in any state of esitepdetibasiieth off
as he deems necessdrlge Contractor shall furnish promptly, without additional charge Jid#ésatabour and
materials reasonably needed for performing such inspections and tests as may be required by the Engineer

The Contractor shall make diligent efforts to procure the specified materials, but when the materials
unavailablegif reasons beyond the control of the Contractor, substitutes may be used with prior written app
Engineer.

101. OFFICE AND ACCOMODATION FOR RESIDENT ENGINEER AND HIS STAF

All equipment and furnishings detailed under this Clause shall betipeo@idetialcyor under item for
Resident Engineerés offices under Bill No. 1.
end of the Contract.

The Contractor shall arrange for the provision of telephones (and if netssgantie)daitable privacy
for conversation for the exclusive use of the Resident Engineer and his staff by means of a separat
to the Telephone Exchange. The Contractor shall include in the sum for provision of the office eq
furnikings for the charges for installation, maintenance and removal of the telephones. All charge
and telephone calls shall be under the relevant item in Bill No. 1. Provision shall also be made by tt
for all necessary gas, elegiria@rosene, water, light, attendance and stationery required in connectic
execution of the Contract.

The Resident Engineerés offices shall be reg
messenger, and tea boy / offie@erleshall be provided by the Contractor exclusively for the Res
Engineerds offices. Al so Security Guards st

offices, furniture and equipment shall be insured against firefuredftalaomy.

101.(a) PROVI SI ON FOR PROJECT ENGI NEEROGS
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Furniture Mombasa
Writing Desk with 3 lockable drawers with side table for printers 4 Nr
Writing Desk without Locks 1Nr
Fabric, Swivel adjustable height chairs with arm rests 11 Nr
Waden Conference Table, 4.8m X 1IrRenlinked / Configured system of tables 1Nr
Metal Plan Chest suitable for Al size drawings, Size 886 x 510 x 1315mm 1Nr
Lockable Steel Cupboard (Size 1m x 1.8m x 0.5m deep) 1Nr
Office paper punch 2 Nr
Pin board.4m x 1.2m 6 Nr
Whiteboard, 1.2m x 1.2m 2 Nr
Office Tray (3 tier) 3 Nr
Office Stapling Machines 2 Nr
Heavy Duty Stapler 1 Nr
St eel File Cabinet with locks [/ 4 d 1Nr
06Casi o6 or si micllectronisaaleulator por t abl e s 1 Nr
6Casio0d or similar smal/l portabl e e 2 Nr
First Aid kit (for 10 persons) in Metal Box 1Nr
Potable Fire Extinguisher (5 litres) 2 Nr
Small office scissors 2 Nr
Waste paper baskets 3 Nr
Electric kett(eapacity to make 12 cups of tea) 1Nr
Coffee/Tea making facility including crockery for all supervisory staff 6 Nr. and

guests 1 Nr
Coffee/Tea making facility including crockery for all supervisory staff 4nr. and 4

guests -
Palastal electric fan, size 400mm 1 Nr
6Sanyod or equivalent approved Refr 1 Nr
Wooden book shelves with lockable glass frontage 2.0m x 1.5m 1 Nr

DesktopA DELL O or approved equi val ehlGHO
80GB HDD, 512MB RAM, DVDRWED Opt i c a l Dri ve, wi t
Professional and Microsoft Office 2003 or latest Version 3 Nr

Laptop ADELLO or approved equi vVval eIBOGBL 3
HDD, 512MB RADVDRW Opt i c al Dri ve, 15. 40 W

Bluetooth, with Win XP Professional and Microsoft Office 2003 or latest Versio 3 Nr
HP LaserJet Printer A4 2 Nr
HP Colour Inkjet Printer A3 2 Nr
6L. G6 or equivalrsalmauptpdf oved Air Co 6 Nr
HP Colour LaserJet Printer, 1200 x 1200 dpi, 20ppm, with Largest Suppoited |

A3 (Project Office) 1 Nr 1Nr
Fax MachiriePanasonic Plain Paper Digital Fax with answering system, Model

approved equivalent 1Nr
PhotocopieNashua or approved equivalent, A3, 30 pages per minute 1Nr
Petty Cash Box with security lock 1Nr
Wall Clock 1 Nr
Ibico' or approved equivalent binding machine suitable to bind upto 40mm spir 1Nr

2
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Furniture Mombasa
Flashlights (battery powered) 2 Nr
Digital Camera as specified 3 Nr

The Contractor shall provide a Secretary who can speak English and is conversant in
above mentioned software for the duration of the Contract.

Stationery requinger montras follows:

Stationery Mombasa
Photocopy paper A4 6 Reams
A3 paper 3 Ream
Biro pens blue/black % Doz.
Clutch Pencils Y Doz.
Box files 2 Nr
Spring Files 2 Nr
Document Wallets 2 Nr
Spirals (various sizes of Reports) 2 Doz.
Embossed (hardback cover) 2 Doz.
Perspex covers 2 Doz.
Cdlotape (medium) 1Nr
Masking tape (medium) 1Nr
Staples 2 Pac.
Paper clips (various sizes) 2 Pac.
Pencil leads (0.5/0.7) 2 Sets
CDR (Pack of 12) 1 Pac.
CDRW (Pack of 12) 1 Pac.
Highlighters (set of all colours) 2 Sets
A6 hardcover notebooks 2N
Soft Pencil Erasers (Staedtler or equivalent) 3 Nr
Envelopes (all sizes) 3 Doz.
A4 Carbon papers 1 Doz.
Batteries for flashlights 3 Sets
Colour and Black ink cartridges for the A3 printer 1 Set
Black ink cartridge/ toner for the A3 printer 3 Nr

Supply of clean towslsry daysoap, lavatory paper, disinfectant and cleaning materials is to be provid
maintained throughout the Contract Period.

The cost of all the above services shall be included by the Contractor under item fandmainte
attendance for Resident Engineerds offices.
Employer at the end of the Contract.
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101.(b) SURVEY EQUIPMENT

102.

103.

104.

Listed below are the principal items of survey equipment to be madesavdilizinig fioe whole duration
of Project Implementation. All equipment shall be as new and with all necessary carrying containe
insurances, etc. The Equipment to revert to Contractor at completion of all Works.

Equipment Mombasa
Precise auteatic levels including tripods (Wild or similar) 1 Nr
Total Station including tripods, complete with reflectors, poles and brackets (V 1 Nr
Metric extending levelling staffs with vertical bubble 1 Nr
30m (enamelled or otherwise protsted)ands 1 Nr
3 metre ranging rods 6 Nr
Survey umbrellas with stand 1Nr
5 metre steel tapes 2 Nr
Builders spirit levels 1000mm long 1 Nr
Hammers 3 kg each 1 Nr

Supply of pegs, crayons, spray paint, nails and all other items requioed dmdsektiaguring the work.

The Contractor shall provide the services of two Chainmen as and when requested for the sole
Engineer and Engineerds Representative for tIl

The cost for provision of the above forfuset he Resi dent Engineer is
Rates.

OFFICE FOR CONTRACTOR

The Contractor shall have an office on the site to be approved by the Engineer and which shall b
attended to at all hours during which work isss. progre

Notwithstanding anything contained in Clause 6.1 of the General Conditions of Contract, any notice
to or served upon the Contractor shall be deemed and taken to be efficiently given or served by
thereof at such office onitee s

CONTROL OF TRAFFIC

In the event of single way traffic becoming necessary on any particular section of the Works,
approaches to the Works, the Contractor shall, in maintaining through traffic routes, provide a width
metres forirggle way traffic. He shall also provide approved electrically operated signals for traffic
each of the affected sections and any additional traffic signs as may be directed in accordance with
Signal lights are to be operatechipetent operators provided by the Contractor, if and when required |
Engineer. MawGwal Isy gonpemwatl ¢ d om$Styopbe permitte
the size, colour and type authorised. The Contractor shallite fessli@ison with Police.

TEMPORARY DIVERSION OF TRAFFIC

Temporary diversion ways, including those listed in any schedule to the Bill of Quantities shall be
whenever the site is intersected by existing public and private roadycfedtpaltss, farm accesses,
temporary and accommodation roads.

Any diversion way shall be of such a standard of construction that it is suitable in all respects for
classes of traffic requiring to use it. It shall be constructedahthdvaka®y up of the existing way and
regularly maintained for so long as required in a satisfactory condition all to the approval of the Engir




CHAPTER 1: GENERAL

AMU Water Project

105.

106.

107.

108.

109.

110.

TEMPORARY TRAFFIC SIGNS

The Contractor shall erect and maintain on the Works and at prescrithedappirtaabres to the Works,
all traffic signs necessary for the warning, direction and control of traffic and the size of all such si
lettering and wording thereon shall be reflectorised or adequately illuminated at night by approved m

PROTECTION OF WORKS

The Contractor shall carefully protect from injury by weather all work and materials which may
thereby.

SURVEY BEACONS

During the progress of the Works, the Contractor shall not remove, damage, alter or destroy i
whasoever, any plot or survey beacons. He shall notify the Engineer of the need to interfere with ¢
The Engineer shall authorise any removal and reinstatement that he considers necessary. Should
be found to be above or below thefldwelfinished work, the Contractor shall immediately report the sa
the Engineer.

Should any beacon be damaged or destroyed, the Contractor shall forthwith report the damage to |
and to the Director of Surveys and shall be heldhialglestoof reinstatement thereof.

DAMAGE TO LAND

Except where specified for the proper execution of the Works, the Contractor shall not interfere wit
hedge, tree, land or crops within, upon or forming the boundary of the site prtieésevdraref such
interference, the Contractor shall make good to the satisfaction of the owner and the Engineer and
the owner such damages as the Engineer may determine.

RIVERS AND DRAINS

The Contractor shall at all times maintain ftbe foéeivers and drains and prevent excavated material f
the Works from being deposited in them.

REINSTATEMENT OF ROADS AND FOOTWAYS FOR WATER MAINS,
WATER AND SEWER CROSSINGS

Water Mains laid under roads shall be of ferrous material.
Sewer Las laid under roads shall be flexible jointed uPVC or concrete pipes

The Contractor shall allow in his rates for liaison with the relevant Roads Authority and obtain a Re
Permit. Statutory fee for road crossings will be paid under riei¢kiarBilisof Quantity.

The road crossings shall be constructed in the following specifications and any other requirement
the Road Authority:

Excavated width of the trench shall not be less than 1m to ensure compaction todrequired standa
Protective concrete raft slab shall be constructed for sewer pipes as per details given in the draw
Backfilling shall be carried out with suitable selected excavated material upto the top 300mit
thickness not exceeding 150mm at optiratureroontent

The top 300mm layer shall be backfilled in two layers of 150mm each comprising of well grade
gravel with 3% cement content at optimum moisture content

Tarmac roads shall be reinstated to the original condition using aplpriveed aaspbammended
supplier.

> > >

The Contractor shall be responsible for all liaisons with the Police for traffic control during execution




CHAPTER 1: GENERAL

AMU Water Project

111.

112.

113.
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TEMPORARY WORKS

The Contractor shall provide, maintain and remove on completion of the \Wayk§Vaitke mnpbrding
roadways, sleeper tracks and stagings etc., over roads, footpaths, suitable in every respect to cs
required for the work or for providing access or for any other purpose.

Details of Temporary Works shall be submittarida smithe Engineer for his approval and the appro
shall not relieve the Contractor of complete responsibility for their safety and satisfactory operation.

LIGHTING AND GUARDING OF OBSTRUCTIONS

The details of the method of signing and guardimgctiorobstraffic caused in the course of the executi
of the Works shall be submitted to the Engineer for approval before that portion of the Works is comtr
No greater area of the road than the Engineer considers necessary shall be eltsez at any on

Temporary traffic signs shall comply with Clause 106.

Generally the following precautions will be required:
Signing

An advance warning sign at least 1.22m x 0.92m in size and 70 metres in advance of the obstru
required, and wherre appreciable change of direction is necessary at the obstruction, a sign (of the
chevron type) at the obstruction itself. At particular danger points more comprehensive signing may

Guarding

The obstruction shall be marked Isycposting red flags or reflective red markers and by red lamps.
latter shall be spaced at 6 metres intervals in the direction of traffic flow and at 0.9 metres intervals
direction. At least 3 lamps shall be placed across thid thadfitidlow. The flags and lamps on the traffi
side of the obstruction shall be at least 5 metres from it.

Footpaths

Where a footpath is affected by an obstruction in any way it shall be separated from both obstructic
by effective bans@nd red lamps spaced at 0.9 metres intervals.

SERVICES

Before commencing Works which include excavation or ground levelling by manual or mechanical e
Contractor shall at his own expenses ascertain in writing from Telkom Keny&, Kighjiad>Gweel td.
and all other Public Bodies, Companies and persons who may be affected, the position and de
respective ducts, cables, mains, pipes, or other appurtenances. He shall thereupon search for and
services.

The Contréar shall at his own expense arrange to have effectually propped, protected, underpinne
diverted, restored and made as may be necessary, all water courses, pipes, cables or ducts, pole:
their appurtenances disturbed or damagetheymiagress of the Works, or in consequence thereof.

Except that such services as require to be removed or altered by virtue of the layout of the permang
not the manner in which the work is carried out, shall be so removed orcatentohatrtteat the
expense of the Employer.

The Contractor shall be liable for the cost of repairs to any services damaged as a result of carr
Works and execution of these Works.

PRIVATELY OWNED OR PUBLIC SERVICES

If any privately ownedulilip services passing through the site will be affected by the Works, the Co
shall provide at his own expense a satisfactory alternative service in full working order to the satisf

6
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116.
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119.

120.

121.

owner of the services and the Engineer, befatinghefdhe existing service. Any damage to private
public services shall be made good by the Contractor at his cost.

In case the remedial work is not executed promptly by the Contractor, the Engineer may make
arrangements for the exarcati the work and debit the costs to the Contractor.

WATER SUPPLY

The Contractor shall provide for all purposes of the work, an adequate supply of water from a suital
sources approved by the Engineer. He must pay the water chargesyakamrargements for supply,
transport and distribution.

ADDITIONAL LAND

The Contractor shall select and arrange at his own expenses for any temporary occupation of lanc
site which he requires for the efficient execution of the Worksactdrar@ist comply fully withla8y
and Regulations currently in force in the area.

USE OF HEAVY PLANT

In the event of the Contractor desiring to use heavy machinery or plant, he shall first satisfy the E
they will be of such sizewsadl in such a manner as not to cause any disturbance or damage in parti
water, electricity, Post Office or other mains, cables and connections or to sewers, culverts etc. or |
the line or position of any overhead wires and capshtelegraph poles, power poles etc.

The Contractor will be held liable for any such damage or disturbance and shall pay the full c
reinstatement, relaying, repairing or refixing as may be required, as agreed between the &ngimeer al
affected.

PROVISION OF INSTRUMENTS AND LABOUR

The Contractor shall provide at his own expenses all instruments, materials, tools and other thing
Engineer considers necessary for his proper supervision of the Works and shall enainagd thedeam
He shall also provide materials, an experienced Surveyor and labour for attendance on the Engir
representatives in carrying out operations connected with the supervision of the Works. All charges
such servicetall be deemed to be included in his rates in the Bill of Quantities.

ACCESS TO SITES

The Contractor shall construct and maintain all temporary accesses required for the execution of
Access roads shall be constructed and maintained ufe toffibe and Resident / Assistant Residen
Engineerb6s houses. The cost of alll t hese Wo
the Contractor.

POLLUTION

The Contractor shall ensure that during the course of his operationsafidhgobtitnosphere, rivers,
reservoir catchment areas or groundwater is allowed to take place.

TREE PROTECTION

Trees within the permanent and temporary easement are the property of owners. Specific trees will
by the Engineer, prior tosttoation, and the Contractor shall neither remove nor cut their roots |
otherwise directed by the Engineer. If the roots of such trees appear within the trench areas, the Co
handle the roots with maximum care so that no portimotofiliecoe damaged. During the excavation ¢
the trench, the exposed roots may be removed to a position that will not damage the roots and will
with the pipelaying. During the construction, the roots shall be thoroughly papeectedcbyexpgand
wetted as directed. After the pipes are laid, the moved roots shall be placed back to the original Ic
backfilled carefully by selected soft soil which can support vegetation.
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GEOLOGICAL DATA

Any geological data that is madalale to the Contractor and is relevant to the Works, will be for his gu
only, and no guarantee is given that other ground conditions will not be encountered. No claims b
geological data provided shall be entertained by the Bmgi@eatradtor shall be deemed to have madk
any additional investigations required before submission of his Tender.

WATCHING, FENCING AND LIGHTING

The Contractor shall arrange to employ watchmen to guard the Works both during the day and ni
commncement of the Works until the substantial completion of the Works.

Any excavation or other obstruction likely to cause injury or damage to any person or domestic anir
fenced off as directed by the Engineer.

TIPS

The Contractor shall be resipte for provision of all tips, at his own expense, for disposal of all spoil
rubbish collected during the construction of the Works. Any surplus excavated material not required
carted away to these tips. The site of thettlps appsoved by the Engineer.

TROPICALISATION

In choosing materials and their finishes, due regard shall be given to the tropical conditions of the :
they will be subjected. The Contractor shall submit details of his practices whichatrsaet@npand
which he recommends for application on the parts of the Works which may be affected by the tropice

MONTHLY SITE MEETINGS

Throughout the project period, site mecaldndan g s
month to discuss the progress of the work, schedule for the ensuing month, methods of cc
procurement, transportation, labours, etc. These meetings can be called at any other time intel
request of the Contractor or aedit®cthe Engineer.

INSPECTION BY ENGINEER DURING DEFECTS LIABILITY PERIOD

The Engineer will give the Contractor due notice of his intention to carry out inspection during
Liability Period and the Contractor shall upon receipt of sueingmtioe aaresponsible representative to
be present at the times and dates named by the Engineer. This representative shall render all
assistance and take notice of all matters and things to which his attention is directed by the Engineetl

SUBNKSSION OF SAMPLES

Before incorporating in the finished work any materials or articles which he supplies under the t
Contract, t he Contractor shall submit to t h
respective material icke, and such samples shall be delivered to and kept at his office for reference
respective kinds of materials and articles used in and upon the Works, shall be at least equal in g
approved samples. Each and every sampleastaitl doeerage of the bulk material or of the article whic
represents. The Engineer6s Representative m
bulk material shall be obtained.

RESPONSIBILITY FOR ORDERING MATERIALS AND MANRDHEXZTTORES
AND SAMPLES FOR TESTING

The responsibility for so ordering and delivering materials and manufactured articles and samples tl
be tested sufficiently far in advance of the work as not to delay it, shall rest upon the Gatiatdor, anc
be entitled to any time credit for delay occasioned by his neglect to order sufficiently well in advanc
payment of any costs he may incur as a result thereof.
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With regard to any item in the Bill of Quantities which isdha sujeSum, the Contractor shall notify the
Engineer of his requirements as early as possible leaving ample time for the Engineer to make an
arrangements so that no delay occurs in the progress of the work.

TESTS OF MATERIALS AND MANUFACABREIDLES BEFORE USE

Any or all of the materials and manufactured articles supplied by the Contractor for use on any o
throughout this Contract shall be subject in advance to tests as may be specified in the relevat
Specification as ynfaom time to time be deemed necessary by the Engineer. Samples of all such 1
and manufactured articles, together with all the necessary labour, materials, plant and apparatus
and for carrying out of tests on the site on all esiils avad manufactured articles shall be supplied by |
Contractor at his own expenses. The cost of special tests ordered by the Engineer to be carrie
independent person at a place other than the site or place of manufacture atl fabrimatientshthe
Contractor.

REJECTED MATERIALS

Should any material or manufactured articles be brought on to the site of the Works which are in th
of the Engineer unsound or of inferior quality or in any way unsuited for the vienrapageidhat

employ them, such materials or manufactured articles shall not be used upon the Works but shall b
in the opinion of the Engineer, this is necessary and shall forthwith be removed from the site of the
the Contracto0 s expense and in each case as the Engi

QUALITY OF MATERIALS AND WORKMANSHIP

The materials and workmanship shall be of the best of their respective kinds and shall be to the ap
Engineer. In the reading of this Specifidaten wor ds @At o t he approval
included in the description of all materials incorporated in the Works, whether manufactured or natul
description of all operations for the due execution of the Works.

TEST RUNING OF THE SCHEME

Upon substantial completion of the scheme and official inspection which agrees to this, the Con
operate the entire scheme for the test period indicated in the Bill of Quantities.

The Contractor shall supply all necegsanngé electricity, fuels, oils and chemicals for the test running
together with the Resident Engineer shall compile a list of detailed operating instructions the
incorporated into the Operation and Maintenance Manual. The Cduotthetobrshglto the attention of

t he Resident Engineer and of the Employerbs
period of test running so that solutions may be found and any necessary alterations made.

EQUIPMENT FOR THEIRENT ENGINEER

The Contractor shall provide 3 Nr Digital Cameras, Sony or approved equivalent, suitable for Const
with splash and shock proof casing for excl
purpose of takingwoed photographs of the progress of the Works. The Cameras should have picture
resolution of 7.1 megapixels or more, both optical and digital zoom capabilities, storage capacity
downloading facility by means of USB port, neck &agh @meer pouch. The Contractor shall furthe
provide 1 Nr suitable photo printer with necessary photo paper and colour ink cartridges for prints p
Mont hl vy, Quarterly Progress Report sorthissemticerise c
deemed to be covered by the Contractor in his rates in the Bills of Quantities.

OPERATION AND MAINTENANCE MANUAL

The Contractor shall prepare and submit to the Engineer for approval, a draft Operation and M
Manual, three moptior to completion of works.

This Manual has to be revised and brought to a final draft prior to the test running of the Project. Tr
is required to provide in triplicate, and in English, details of all the different manufactupzhplaet and
incorporated in the Works including but not |

9
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Substantial completion of the Project will not be considered until such detailed information as is r
been submitted to and accepted byginedt.

136. CONSTRUCTION PROGRAMME

The Contractor shall submit to the Engineer for approval, a revision of the Construction Programme
four (4) copies and after approval to the Employer in two (2) copies in the following manner:

Q) Within thirtg80) days after receiving the Letter of Acceptance, the Contractor shall submi
Engineer for approval, a detailed Programme based on the key date stated hereinafter or c
which are given in the Letter of Acceptance in the form Ba#hQvidttedd (hereinafter referred to
as CPM Network) showing the order of procedure in which he proposes to carry out the Worl
design, manufacture, delivery to the site, transport, storage, survey, construction, COmmiss
maintenanceélhis Programme shall indicate clearly all activities and its duration along with the
and the latest event, times and the first and last dates of the submission of the Drawings anc
of shop inspection by the Engineer for the section of e Works.

The Programme so prepared shall be rearranged in the form edtaifii®ehBeule of which size
shall be 841mm x 594mih ¢ixe). This Time-Blaart Schedule shall be submitted to the Engine:
together with the CPM Network.

(2) The CPM Network shall be in accordance with commonly accepted practices and shall show
the chain of activities fattivities and their sequential relationship with each other from the s
construction to the completion of the Cdriteadime Bahart Schedule shown in weeks shall list
all main activities and its applicakdetstities.

3) In preparing the CPM Network and the TicharB&chedule the Contractor shall make du
allowances for possible delays. Under ndameesrshall the CPM Network or the TatharBar
Schedule show a completion in excess of t

(4) The Programme once approved by the Engineer shall thereafter be referred to as the C
Programme The Engineer 6s ap prelieve the Comtractorsolianyhof Hsr
duties or responsibilities under the Contract.

The Contractual Programme approved shall supersede all other Programmes and &hall be
be the Programme dricly the Contractor has based his Contract Sum and in accordance witt
he will undertake the execution of the Works. This Programme shall become part of the Con

The Contractor shall ensure that all the Works especially Electrical dnd/dviecharicia may

be carried out by the Electrical/MechaniCainBabtor, are well coordinated with the overall Wo
under the Contract for the efficient execution of the Works, and shall clearly indicate the
construction programme.

The Cordctor shall also describe the conditions of working shifts, if necessary, to execute tt
and whether work needs to be carried out at night and/or on Sundays and holidays. The
should also indicate which particular Works are subgetirimgjseis his construction programme.

Whenever the Contractor proposes to change the Contractual Programme, approval of the re
be obtained in writing from the Engineer.

If the Contractor has fallen behind the approved Contractual &ragranionesee delay(s)
therein, he shall, immediately after such default or event occurred or foreseen or at the req
Engineer submit a revision of the Contractual Programme showing the reasons of such a de
proposed measures to mceuch delay or to complete the Works on time, for the approval «
Engineer.

10
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137. ASBUILT AND RECORD DRAWINGS

The Contractor shall prepare, and k&g apt e a coBpliettd setcoofdsh As
wor ks, showhuhg® tlbea¢cxa@aoas,iaszes and detail s
relevant specifications and data sheets. These records shall be kept on the Site and shall be used e
the purposes of this specification. Two copies shaiitted snilthe Engineers Representative prior to tt
commencement of the Tests on Completion of Works.

I n addition, the Contractor shal |-buiidreapvairneg sadn
works, showing all works as executeddraitings shall be prepared as the works proceed, and sha
submitted to the Engineers Representative for his inspection. The Contractor shall obtain the col
Engineers Representative as to their size, the referring system, andtatéeilpertinen

Prior to the issue of any Td#buay Certificate, the contractor shall submit to the Engineers Representat
fulsi ze original <copy, <ulkr pwi ngsed eopi ¢éheoftor
(AutoCAD, E@l, MS Word, etc.) onRTIM and any further Construction Documents specified in
Specifications. The works shall not be considered to be completed for the purisssunitil aliriy
documents have been submitted to the Engineers Representative

The compliance of this Clause by the Contractor is deemed to be covered in his rates as quoted il
Bid.

11
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202.

203.

204.

205.

206.

2. CLEARINGITE

CLEARING SITE

The Contractor shall demolish, break up and remove buildings, walls, gates, fences, advertisemen
structures and obstructions, grub up and remove trees, hedges, bushes and shrubs and clear the
works at such time and to the extent required by the Engineer but not otherwise, subject to the f
Clause 27 of the Conditions of Coritra materials so obtained shall so far as suitable be reserved
stacked for further use; all rubbish and materials for use shall be destroyed or removed from the site
by the Engineer.

Where top soil has to be excavated this stath\exirand stacked on site. After completion of construct
it shall be spread over the disturbed ground, any surplus being disposed of as directed by the Engine

Underground structures and chambers where required to be demolished, s$teall tbeddpthslishown
on drawings or as directed. They shall be properly cleaned out and backfilled and compacted v
material to the direction and approval of the Engineer.

VEGETATION

No allowance will be made for the cutting and remayajrasstapeeds and similar vegetation. The cost
all such work will be held to be included in the rates entered in the Bill of Quantities.

BUSHES AND SMALL TREES

All bushes and small trees, the main stem of which is less than 500mm girtvatgtauetréeabl shall
be uprooted (unless otherwise directed by the Engineer) and burnt or otherwise disposed off as dir
Engineer.

HEDGES
Where directed by the Engineer, hedges shall be uprooted and disposed off by burning.

FELLING TREES

Whee shown on the drawings or directed by the Engineer, trees shall be uprooted or cut down as ne
level as is possible. The rates entered in the Bill of Quantities shall include for cutting down, removi
and foliage, cutting usefbletirimto suitable lengths, loading, transporting not more than 1 km. and stac
disposing off all as directed by the Engineer.

For the purpose of measurement trees cut down shall be classified according to their girth at 1 r
ground levehe cost of grubbing up roots shall be deemed to be covered by the rate for felling trees.

GRUBBINGP ROOTS

Stumps and tree roots shall, unless otherwise directed, be grubbed up, blasted, burnt or removed &
of in approved dumps to be pbliidthe Contractor. Where directed by the Engineer, the holes resultir
grubbing up shall be filled with approved materials, which shall be deposited and compacted ir
exceeding 225mm loose depth, to the same dry density as thainofgttemibd For the purpose of
measurement, tree roots shall be classified according to the mean diameter of the stump measure
cut.
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207. WEED CONTROL

The Contractor shall take all necessary precautions against the growth on the sienowecbdsaas
necessary throughout the period of works and maintenance.

The finished base of all footways and elsewhere as directed shall be sprayed with an approved pe
herbicide at the rate recommended by the manufacturer. Dneshpplicatby an even spray in a high
volume of water at about 0.7 to 0.11 litres per square metre. After this application the footways sh:
least two further waterings before the surface is sealed.
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3. EXCAVATION

301. DEFINITION AND CLASSIFICADFORXCAVATED MATERIALS

Excavation in the Bills of Quantities shall be classified in twe categories:

1)

2)

Common Excavation

Any material which in the opinion of the Engineer can be excavated by use of pick axes and |
shall be classified as mwmm excavation. Water logged material shall be included in this «
Murram in any form shall be classified as common excavation.

Rock

The decision of the Engineer in classifying rock shall be final and binding.

Rock in the Bill of Quantiiiebavitemised in three classes:

Class O6AO6

Soft rock of the type known |l ocally as o6t

hard rock but which considerably increases the amount of labour needed for its remmgval sha
as Class 6A06 rock.

Class 06B6O

Very weathered phonolite lava containing many fissures and faults shall be known as hard
type of rock contains stones and boulders of unweathered or incompletely formed blacktrap
boulder or outprof hard rock 1.5 cubic metres or less and grey or green building stone in a fc
which is massive and geologically homogen

Class 06CO

Phonolite in a formation which is massive and geologically hamiogerebus b e Kk n o wr
rock.

302. STORAGE AND HANDLING OF EXPLOSIVES AND BLASTING

The removal of hard materials by use of explosives will normally be permitted subject to compli
Contractor in all respects with the Explosives Laws of Kenya.

In the Bill of Quantities hard material is classified as rock where blasting will be permitted subject to t




CHAPTER 3: EXCAVATION

AMU Water Project

303.

304.

The Contractor shall provide proper buildings or magazines in suitable positions for the storage of «
manner and quantited®e approved; he shall also be responsible for the prevention of any unauthoris
or improper use of any explosives brought on the works and shall employ only licensed and respon
handle explosives for the purpose of the works.

The sbts shall be properly loaded and tamped and where necessary, the Contractor shall use he
blasting nets. Blasting shall be restricted to such periods and such parts of the works as the Er
prescribe. If, in the opinion of the Engamerg blould be dangerous to persons or property or to
finished work or is being carried out in a reckless manner, he may prohibit it, and order the rock to t
by other means and payment will be made at the rate for rock for exchizsgimy whpegmitted. The
use of explosives by the Contractor in large blasts, as in seams, drifts, pits, or large holes, is prohi
authorised in writing by the Engineer. In the event of wasting of rock through any such blasting, th
shall if required by the Engineer, furnish an equivalent amount of approved materials for fill, 1 cubic |
insitu being taken to equal 1.5 cubic metre of material in embankment.

EXCAVATION FOR FILL

Where excavation reveals a combinatgaldé and unsuitable materials, the Contractor shall, whereve
Engineer considers it practicable, carry out the excavation in such a manner that the suitable m
placed separately for use in the works without contamination byetheatersalisabl

If any suitable material excavated from within the site is, with the agreement of the Engineer, tz
Contractor for his use, sufficient suitable filling material to occupy after specified compaction,
corresponding to thaithvithe excavated material occupied, shall, unless otherwise directed by the Eng
provided by the Contractor from his own sources.

No excavated material shall be dumped or run to spoil except on the direction or with the permit
Engineewho may require material which is unsuitable to be retained on site. Material used for haul
not be reised without the permission of the Engineer.

COMPACTION OF FILL

All materials used in fill shall be compacted to specification towedaby ape Engineer for that purpose.
Maximum compacted thickness of such layers shall not be more than 200mm.

Work on the compaction of plastic materials for fill shall proceed as soon as practicable after exc
shall be carried out onlynvthe moisture content is not greater than 2 per cent above the plastic limit
material. Where the moisture content of plastic material as excavated is higher than this value the r
be run to spoil and an equal volume of matedsial feuifdling shall be replaced, unless the Contract
prefers, at his own expense, to wait until the material has dried sufficiently for acceptance again
material.
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Nevertheless, if with any material the Engineer doubts whethemgibrbpaalitzined within the above
moisture limits he may require compaction to proceed only when the limits of moisture content for the
of norplastic materials are within the range of the optimum moisture content and 3 per centibelow tl
moisture content as determined by the laboratory compaction test method described in British Star
Methods of Test for Soil Classification and Compaction.

If any such ngtastic material on excavation is too wet for satisfactory cothffectiorgimeer orders the
moisture content to be lowered or raised, such work shall be treated as included in the rates. All ac
moisture content shall be carried out in such a way that the specified moisture content remai
throughowompaction.

Work shall be continued until a state of compaction is reached throughout the fill, which shall h:
compaction determined according to B.S. 1377 not less than 85% of maximum dry density at optim
contents. For excavatioder Roads, House Drives and Car Parks the backfilling shall be compa
150mm layer to 100% maximum dry density.

If with noplastic materials the compacted material has become drier in the interval between the cor
compaction and the sugament of the state of compaction, then the moisture content to be used
calculation of the air content shall be the mean moisture content for the compaction of such
specified above.

EMBANKMENTS OVER SEWERS

In carrying embankments sewer pipes, care shall be taken by the Contractor to have the emban
brought up equally on both sides and over the top of any such structures. Earth embankments sheé
and compacted in layers of 200mm as the Engineer may diregtimimedfdtely adjacent to structures
shall be deposited and compacted in accordance with the drawings and approved by the Engineer.
these works shall be included in the prices entered in the Bill of Quantities for the excavations
embankments are formed.

STONE REVETMENTS (STONE PITCHING)

Where shown on the drawings, the slopes of embankments, rivers, streams, watercourses and ot
shall be protected against water or other actiorsblygtand facing set on end.lafier stones shall be
roughly dressed on the bed and face, and roughly square to the full depth of the joints. No rounded
be used, or stones less than 225mm in depth of 0.05 cubic metre in volume. The stones shall be |
bond, ath shall be well bedded on to a 75mm layer of gravel or fine rubble rammed to a uniform surfe
whole work finished to the satisfaction of the Engineer. Where required, a trench shall be exca
bottom of the slope to such a depthessswitl a safe foundation for the revetment.

TIPPED REFUSE ON SITE

Tipped refuse other than artificial deposits of industrial waste or shale found on the site shall be r
disposed off in a spoil heap to be provided by the Contractor.

REMOVAL ONDUSTRIAL WASTE, ETC.

Artificial deposits of industrial waste or shale found on the site shall be removed and disposed off a
the Engineer. Should any particular deposits consist of or contain material which in the opinion of th
suitable for incorporation in fills, all such material shall be used accordingly and deposited in
compacted as specified. The prices entered in the Bill of Quantities for the excavation of the m
include loading, transportatigrosdisand compaction of same as and where directed.
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309.

310.

311.

312.

313.

314.

315.

316.

LAND SLIPS

Remedial works and/or the removal of materials in slips, slides or subsidences and overbreaks of ro
beyond the lines and slopes, or below the levels shown on the draseitdey dhedgngineer, will not be
paid for.

CLASSIFICATION OF MATERIAL FROM SLIPS

The classification of material from slips or slides will be in accordance with its condition at the time
regardless of prior condition. Measurement of avedmealkcavation shall be that of the space origina
occupied by the material before the slide occurred and regardless of its subsequent classification.

BORROW PITS

Where for any reason, it becomes necessary to form borrow pits, thesedshall beclovatk executed in
all respects to the instructions of the Engineer. They shall be regular in width and shape and admit
accurate measurement, and shall be properly graded and drained and finished with neatly trimmed s

STREAMSVYATERCOURSES AND DITCHES

Excavations carried out in the permanent diversion, enlargement, deepening, or straightening |
watercourses, or ditches shall be performed as directed by the Engineer. The rates for such exca
include forxeavated materials and all pumping, timbering works, and materials necessary for dealin
flow of water.

FILLING OLD WATERCOURSES

Where watercourses have to be diverted from the sites of embankments or other works, the origir
shall becleared of all vegetable growths and soft deposits and carefully filled in with approved
deposited and compacted as directed by the Engineer.

OPEN DITCHES

Open ditches for drainage purposes shall be cut where and of such cross sejtiearashélediEact
and where so required by him they shall be constructed before the cuttings are opened or the er
begin. The sides shall be dressed fair throughout and the bottom accurately graded so as to carry
to the outlet t@ Iprovided. The material excavated from the ditches shall be disposed of as directe
Engineer.

CLEARING EXISTING DITCHES

Where directed by the Engineer, existing ditches shall be cleared by removing vegetable growths &
The sides shdlé shaped fair throughout and the bottoms properly graded. Material removed fron
ditches shall be disposed of in tips provided by the Contractor. The rates included in the Bill of Q
clearing ditches shall include for maintairieging clean until and up to maintenance period.

EXCAVATION FOR FOUNDATIONS BELOW OPEN WATER

The rates for excavation for foundations below the water level shall include for the cost of all tem
timbering and shoring, sheet piling, aoffercdissons, pumps and other special appliances required ar
the draining of any water in the excavation.
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317.

318.

319.

320.

321.

TRENCHES OF GREATER WIDTH AND DEPTH THAN NECESSARY

The Contractor shall not be entitled to payment in respect of excavation to any, greateerext

horizontally or vertically, than is necessary to receive any structure for which the excavation is inter
where a separate item is provided for additional excavation for working space, timbering, or othe
work. Excavatitma greater depth or width than directed shall be made good with suitable materic
satisfaction of the Engineer and at the Cont.

SUPPORTS FOR TRENCHES

The sides of trenches shall where necessary be adequately supporteattiorthef sadisEngineer by
timber or other approved means.

PROVISION OF SPOIL HEAPS

The Contractor shall provide spoil heaps at his own expense for the disposal of surplus material ar
collected when clearing the site and during the moostiuetivorks. The sites for these shall be approv
by the Engineer.

USE OF VIBRATORY COMPACTION PLANT

Where vibratory rollers or other vibratory compaction plant is used, the mechanism for vibration s
working continuously during cootpaptrations, except during periods when the Engineer permits or «
discontinuance of vibration.

Unless otherwise permitted by the Engineer, the frequency for vibration shall be maintained within
amplitude and frequency recommernitiedngnufacturers of the plant for the material to be compacted.
frequency shall be recorded by a tacheometer indicating speed of rotation of any shaft producing vib

WATER IN EXCAVATIONS

All excavations shall be kept free from watdrafe@r\wource, at all times during construction of works
in the opinion of the Engineer, any concrete
deemed to cover compliance with this requirement.

The Contractor shalhgtruct any sumps or temporary drains that the Engineer may deem necessary
be responsible for the removal and disposal of all water entering the excavations from whatever sou
deal with and dispose of such water in a mannerapgrevEagineer so as to ensure that excavations a
kept dry.

The Contractor shall provide all plant, labour and materials required for such work and all costs incu
deemed to be included in his rates for excavation.
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4. CONCRETE

SCOPE OFEETION

This section covers the materials, design of mixes, mixing, transport, placing, compaction and curing of
mortar required in the Works. It also covers formwork and reinforcement for concrete.

DEFINITIONS

Structural concrete is aagsabf concrete which is used in reinforced, prestressed or unreinforced concrete cor
which is subject to stress.

Nonstructural concrete is composed of materials complying with the Specification but for which no strength
are speédd and which is used only for filling voids, blinding foundations and similar purposes where it is not
significant stress.

A formed surface is a face which has been cast against formwork.

An unformed surface is a horizontal or neantahsuiface produced by screeding or trowelling to the level and
required.

A pour refers to the operation of placing concrete into any mould, bay or formwork, etc. and also to the volt
to be filled. Pours in vertical successideraed te as lifts.

401. THE DESIGN OF CONCRETE MIXES

a) Classes of concrete

The classes of structural concrete to be used in the works shall be those shown on the Dre
designated in Table 4.1, in which the class designation includes two fiigurfgureT lsethe
nominal strength at 28 days expressed #frahdrnime second figure is the maximum nominal size
aggregate in the mix expressed in millimetres.

b) Design of proposed mixes
The Contractor shall design all the concrete mixes calléldef Drawings, making use of the

ingredients which have been approved by the Engineer for use in the Works and in compliar
following requirements:
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Table 4.1CONCRETE CLASSES AND STRENGTHS

Maximum Water / Early Works Test Cub

Class of | Nominal Maximum Cement Ratio Trial Mixes (Clause 401 d)
Concrete| Strength | Nominal Size Target Mean
N/mra of Aggregate| Strength Any one| Average of
mm (Clause 401 ¢ Cube | any Group ¢
A B N/mra N/mra 4 Cubes
N/mra
10/75 10 75 0.60 0.55 135 85 13.3
15/75 15 75 0.60 0.50 215 12.8 20.0
15/40 15 40 0.60 0.50 215 12.8 20.0
15/20 15 20 0.57 0.50 215 12.8 20.0
20/40 20 40 0.55 0.48 315 17.0 27.5
20/20 20 20 0.53 0.48 315 17.0 27.5
20/10 20 10 0.50 0.48 315 17.0 27.5
25/40 25 40 0.52 0.6 36.5 21.3 325
25/20 25 20 0.50 0.46 36.5 21.3 325
25/10 25 10 0.48 0.46 36.5 21.3 325
30/40 30 40 0.50 0.45 41.5 25.5 37.5
30/20 30 20 0.48 0.45 41.5 25.5 37.5
30/10 30 10 0.47 0.45 41.5 25.5 37.5
40/20 40 20 0.46 0.43 51.5 34.0 47.5
40/10 40 10 0.45 0.43 51.5 34.0 47.5
NOTES 1. Under water/cement ratio, column A applies to moderate and intermediate exposure, and

applies to severe exposure. See NOTE after Table 4.2.
2. In case of concrete having a maximum aggregatensimeonfedd, 150mm cubes should be used.

In case of concrete having a 75mm or larger aggregate, 200mm cubes should be used.
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i) The aggregate portion shall be well graded from the nominal maximum size of stone
the 150 micron size.

i) The cemerbntent shall be such as to achieve the strengths called for in Table 4.1 bu
case not less than the minimum necessary for impermeability and durability shown
4.2

iii) The workability shall be consistent with ease of placing asdpacii@n baving regard
to the presence of reinforcement and other obstructions.

iv) The water/cement ratio shall be the minimum consistent with adequate workability L
case not greater that that shown in Table 4.1 taking due accountcohtaipedhierthe
aggregates. The Contractor shall take into account that this requirement may in cert
require the inclusion of a workability agent in the mix.

V) The drying shrinkage determined in accordance with BS 1881 shall notrb@.@feater t
percent.

Table 4.2MINIMUM CEMENT CONTENT
Minimum Cement Contkgir of
Compacted Concrete
Class of Concrete Moderate | Intermediate Severe
Exposure Exposure Exposure
10/75,15/75 200 220 270
15/40, 20/40, 25/40, 30/40 240 270 290
15/2020/20, 25/20, 30/20 260 300 330
40/20 300 320 330
20/10, 25/10, 30/10 300 340 390
40/10 310 340 390

Note the minimum cement contents shown in the above table are required in order to

impermeability and durability. In order to meetgtheratyginements in the Specification
higher contents may be required.

The categories applicable to the Works are based broadly on the factors listed hereunder:

Moderate exposure Surface sheltered from severe rain;

buried concrete, concrete contipwmasr water

Intermediate
exposure Surface exposed to driving rain; alternate wetting and drying; tr

corrosive fumes; heavy condensation

Severe exposure Surface exposed to sea water, moorland water having a pH of 4.5 ol

groundwater conmagsulphates.

Trial mixes

At least six weeks before commencing placement of concrete in the Permanent Works trial
be prepared for each class of concrete specified.

For each mix of concrete for which the Contractor has proposduk sslugsigrepare three
separate batches of concrete using the materials which have been approved for use in the

3
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the mixing plant which he proposes to use for the Works. The volume of each batch sh
capacity of the concrete mixer pbfosdall production.

Samples shall be taken from each batch and the following action taken, all in accordanc
1881

i) The slump of the concrete shall be determined.

i) Six test cubes shall be cast from each batch. In the case ohwngcaetealximum
aggregate size of 40mm or less, 150mm cubes shall be used. In the case of
containing 75mm or larger aggregate, 200mm cubes shall be used and in addition a
of aggregate retained on a 53mm BS sieve shall be removeuxEdmdherete before
casting the cubes.

iii) Three cubes from each batch shall be tested for compressive strength at seven day
remaining three at 28 days.

iv) The density of all the cubes shall be determined before the strengthetbststare carri

Subject to the agreement of the Engineer, the compacting factor apparatus may be used in
slump cone. In this case the correlation between slump and compacting factor shall be €
during preparation of the trial mixes.

The agrage strength of the nine cubes tested at 28 days shall be not less than the targ
strength shown in Table 4.1.

The Contractor shall also carry out tests to determine the drying shrinkage of the concre
otherwise directed by the Engineer.

Based on the results of the tests on the trial mixes, the Contractor shall submit full det:
proposals for mix design to the Engineer, including the type and source of each ingre
proposed proportions of each mix and the resudtstefahehe trial mixes.

If the Engineer does not agree to a proposed concrete mix for any reason, the Contractor s
his proposals and carry out further trial mixes. No mix shall be used in the works without
consent of the Engineer
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d)

Quality control of concrete production

)

1)

2)

3)

4)

Sampling

For each class of concrete in production at each plant for use in the works, sar
concrete shall be taken at the point of mixing and/or of deposition as instructec
Engineer, all ic@rdance with the sampling procedures described in BS 1881 and w
additional requirements as set out below.

Six number 150mm or 200mm cubes as appropriate shall be made from each sar
shall be cured and tested all in accordance withtd® 488&yen days and the other four
at 28 days.

Each sample shall be taken from one batch selected at random and at intervals such
sample represents not more tha&oR0ancrete unless the Engineer agrees to sampling
less frequent intais:

Until compliance with the Specification has been established the frequency of samg
be three times that stated above or such lower frequency as may be instructed
Engineer.

Testing

The slump or compacting factor of theecehatiebe determined for each batch from whic
samples are taken and in addition for other batches at the frequency instructed
Engineer.

The slump of the concrete in any batch shall not differ from the value established b
mixes by me than 25mm or one third of the value, whichever is the greater.

The variation in value of the compacting factor, if used in place of a slump value,
within the following limits:

For value of 0.9 or more +0.03
For value of between 0.80ad +0.04
For values of 0.8 or less +0.05

The water/cement ratio as estimated from the results of (a) above, determined by
from any batch shall not vary by more than five per cent from the value established c
trial mixes.

The aicontent of air entrained concrete in any batch shall be within 1.5 units of the |
value and the average value of four consecutive measurements shall be within 1.0 L
required value, expressed as a percentage of the volume of foestdieteixed

Until such time as sufficient test results are available to apply the method of control
in (e) below, the compressive strength of the concrete at 28 days shall be such that
result is less than the value shown in Tabled.8r t he heading ea

also that the average value of any four consecutive results is not less than the value
Table 4.1 under the same heading.

The 7day cube result may be used as an early strength indicatorredibthefdise
Engineer.
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5)

When test cube results are available for at least 20 consecutive batches of any
concrete mixed in any one plant, the average of any four consecutive results at 28 c
exceed the nominal strength by not le$slthtoe current margin (Table 4.3) and eact
individual result shall not be less than 85 per cent of the nominal strength.

The current margin shall be defined as 1.64 times the standard deviation of cube te
least 20 separate consecutive baiaddisced from one plant over a period exceeding fi
days but not exceeding six months or on at least 50 separate consecutive batches
from one plant over a period not exceeding 12 months. If both figures are availe
smaller shall be taken.

The current margin shall in any case not be less than the figure given below:

Table 4.3MINIMUM CURRENT MARGIN FOR TEST CUBES

Minimum Current Margin for
10N/mih 15N/mi& 20N/mih
above
After 20 batches 3.3 5 7.5
After 50 batches 1.7 2.5 3.8

Failure to comply with requirements:

If any one test cube result in a group of four consecutive results is less than 859
nominal strength but the average of the group of which it is part satisfies the
requirement, then only the batohwhich the failed cube was taken shall be deemed no
comply with the Specification.

If more than one cube result in a group of four consecutive results is less than 85% of the nominal
the average strength of the group fails tdreassfgngth requirement then all the batches between th
represented by the first and last cubes in the group shall be deemed not to comply with the Specifice
Specification, and the Contractor shall immediately adjust the mix désidime sadjeement of the
Engineer to restore compliance with the Specification. After adjustment of the mix design the Cc
again be required to comply wittlaaises 401(b) and 401(c) of this Section of the Specification.
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402.

The Contractorashtake necessary action to remedy concrete which does not comply with this Spe
Such action may include but is not necessarily confined to the following:

i) Increasing the frequency of sampling until control is again established.
i) Cuttng test cores from the concrete and testing in accordance with SRN 117.
iii) Carrying out strengthening or other remedial work to the concrete where possible or appropri

iv) Carrying out ndastructive testing such as load tests on beams.

V) Removig the concrete.

MIXING CONCRETE

Before any plant for batching, mixing, transporting, placing, compacting and finishing concrete is
delivered to site, the Contractor shall submit to the Engineer full details including drawingsidi all the
he proposes to use and the arrangements he proposes to make.

Concrete for the Works specifically for Olobanita Pumping Station, Collector Tank, Chlorination Buil
and mixed using an automatic batching plant in one or more @enttatHecabntractor proposes to use
ready mixed concrete he shall submit to the Engineer for his approval full details and test results of
mixes. The Engineer may approve the use of ready mixed concrete provided that:

a) the proposed nexehe material to be used and the method of storage and mixing comply v
requirements of the Specification;
and
b) adequate control is exercised during mixing.

Approval for the use of ready mixed concrete may be withdrawn if the Eatigfiedrwsthdhe control of
the materials being used and control during mixing.

The mixing of concrete shall be carried out at central plant located at a site remote from place of
mixed concrete. The mixed concrete shall be transpiwteckfrral plant using transit lorry mixers and/c
agitator trucks.

Batching and mixing plants shall be modern efficient equipment complying with the requirements of ¢
capable of producing a uniform distribution of the ingredientshanmagisouttuck mixes shall comply
with the requirements of SRN 121 and shall only be used with the prior agreement of the Engineer
proposed by the Contractor does not fall within the scope of SRN 118, it shall have been tested in
with SRN 119 and shall have a mixing performance within the limits specified in SRN 118.

All mixing operations shall be under the control of an experienced supervisor.

The aggregate storage bins shall be provided with drainage facilities atrdrajedgso wader is not
discharged to the weigh hoppers. Each bin shall be drawn down at least once per week and any ac
of mud or silt removed.

Cement and aggregate shall be batched by weight. Water may be measured by weight or volume.
The wighing and water dispensing mechanisms shall be maintained in good order. Their accura
maintained within the tolerances described in SRN 118 and checked against accurate weighs and v«

required by the Engineer.

The weighs of cemamdl of each size of aggregate as indicated by the mechanisms employed shall be
tolerance of plus or minus two percent of the respective weights per batch agreed by the Engineer.
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403.

404.

The Contractor shall provide standard test weights at least@tudvaiaximum working load used on the
most heavily loaded scale and other auxiliary equipment required for checking the satisfactory oper:
scale or other measuring device. Tests shall be made by the Contractor at least omteraaleek or a
be determined by the Engineer and shall be carried out in his presence. For the purpose of carryil
tests, there shall be easy access for personnel to the weigh hoppers. The Contractor shall furnish
with copies of thengplete results of all check tests and shall make any adjustments, repairs or reple
necessary to ensure satisfactory performance.

The nominal drum or pan capacity of the mixer shall not be exceeded. The turning speed and the
shall be srecommended by the manufacturer, but in addition, when water is the last ingredient to
mixing shall continue for at least one minute after all the water has been added to the drum or pan.

The blades of pan mixers shall be maintainecevtitldratites specified by the manufacturer of the mi
and the blades shall be replaced when it is ho longer possible to maintain the tolerances by adjustm:

Mixers shall be fitted with an automatic recorder registering the number of batches discharged

The water to be added to the mix shall be reduced by the amount of free water contained in the co:
aggregates. This amount shall be determined by the Contractor by a method agreed by the
immediately before mixing begins eachl dagraafter at least once per hour during concreting and for ¢
delivery of aggregates during concreting. When the correct quantity of water, determined as se
Specification, has been added to the mix, no further water shall bechdaedekingror subsequently.

After mixing for the required time, each batch shall be discharged completely from the mixer before :
for the succeeding batch are introduced.

Mixers which have been out of use for more than 30 minutd®halhlyecleaned before any fresh
concrete is mixed and thereafter the first batch of concrete through the mixers shall contain only ha
guantity of coarse aggregate. This batch shall be mixed for one minute longer than thi tane apy
normal batch.

Mixers shall be cleaned out before changing to another type of cement.

HANBMIXED CONCRETE

Concrete for structural purposes shall not be mixed by hand.-siNlttueahconcrete is required, hand
mixing may be carried out subjiet agreement of the Engineer.

The mixing shall be done on a hard impermeable surface. The materials shall be turned over not le
times dry, water shall then be sprayed on and the materials again turned over not less tharthree ti
condition and worked together until a mixture of uniform consistency is obtained.

For hand mixed concrete the specified quantities of cement shall be increased by 10% and not mi
cubic metre shall be mixed at one time. During windyfisiesthprezautions shall be taken to preven
cement from being blown away during the process of gauging and mixing.

TRANSPORT OF CONCRETE

The concrete shall be discharged from the mixer and transported to the Works by means which s
adulterain, segregation or loss of ingredients, and which shall ensure that the concrete is of the
workability and consistency at the point and time of placing. The loss of slump between discharge fr
and placing shall not exceed 25mm. X€kecomncrete shall be transported using agitator trucks or tre
truck mixers. The agitating speed of the drum shall be between 2 and 4 rpm. The interval betwee
water into the mixer drum and final discharging of the concrete stalhedti@xcee

The time elapsed between mixing and placing a batch of concrete shall be as short as practicable
case not longer than will permit completion of placing and compaction before the onset of initial
placing of any batclkaicrete is delayed beyond this period, the concrete shall not be placed in the Wi

8
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405. PLACING OF CONCRETE

a)

b)

d)

Consent for placing

Concrete shall not be placed in any part
writing, and the Corttracr s hal | give the Engineer at |
place concrete.

I f concrete placing is not commenced witdHl
again request consent as specified above.

Prepar&wn of surface to receive concrete

Excavated surfaces on which concrete is to be deposited shall be prepared as set out in S
this Specification.

Existing concrete surfaces shall be prepared as set out in Clause 414. Before deposition
concrete they shall be clean, hard and sound and shall be wet but wihendiagyiater.

Any flow of water into an excavation shall be diverted through proper side drains to a su
removed by other suitable methods which will astiagtamway the freshly deposited concrete o
any of its constituents. Any underdrains constructed for this purpose shall be completely
when they are no longer required by a method agreed by the Engineer.

Unless otherwise instructed by theeEngurfaces against which concrete is to be placed sl
receive a prior coating of mortar mixed in the proportions similar to those of the fines por
concrete to be placed. The mortar shall be kept ahead of the concrete. The wmelitar she
worked into all parts of the excavated surface and shall not be less than 5mm thick.

If any fissures have been cleaned out as described in Section 3 of this Specification they sh
with mortar or with concrete as instructed by the Enginee

The amount of mortar placed at any one time shall be limited so that it does not dry out or
being covered with concrete.

Chutes

In general, transportation of concrete by the use of chutes will not be permitted unless apprc
Ergineer. The chute shall have a section with round corners and shall have a proper fixed s
to allow the concrete to flow satisfactorily and without segregation. The lower end of chut
provided with a drop chute not less than O.@imt ito laioid segregation of falling concrete. Th
height of drop shall not exceed 1.5m. Chutes shall be protected from direct sunlight, wind an

Concrete pump or placer

The type and capacity of pump shall be determined to meet theqspenigadsy taking into
account the placing speed, construction schedule, quality of concrete, location to which c
poured, etc. Diameter of the delivery pipes shall be not smaller than 3 times of the maxim
aggregates to be used icdnerete.

Delivery pipes shall be so installed as to permit easy removal. Before starting the pump
operation, about one cubic metre of mortar with the same proportion of water, admixture, c
fine aggregate as designated for the cegalate mix shall be passed through the pipe. The p
shall be set as straight and horizontally as possible to prevent clogging of the concrete mix |
The supports of the pipe line shall be stiff enough to fix the pipes firmlyerdtiectt @uvenns
and reinforcing steel already set in position. Care shall be taken to prevent leakage of the cc
from the pipe line or any other part.
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Air boosters shall not be used except in conditions where the outlet of the pipEmbeddgete
at least 2 metres in fresh concrete.

Placing procedures

The concrete shall be deposited as nearly as possible in its final position. It shall be place
avoid segregation of the concrete and displacement of the reinforcemkeeatidethétems, or
formwork. It shall be brought up in layers approximately parallel to the construction joint plar
exceeding 500mm in compacted thickness unless otherwise permitted or directed by the Er
the layers shall not bentlrinhan four times the maximum nominal size of aggregate.

Layers shall be placed so that they do not form feather edges nor shall they be placed on

layer which has taken its initial set. In order to comply with this requirement atéatent may
before completion of the preceeding layer.

All the concrete in a single bay or pour shall be placed in a continuous operation. It shall k
worked round all obstructions, irregularities in the foundations and the like scatbat all

completely full of compacted concrete with no segregation or honeycombing. It shall also &
worked round and between waterstops, reinforcement, embedded steelwork and similar it
protrude above the surface of the completed pour.

Allwork shall be completed on each batch of concrete before its initial set commences and
the concrete shall not be disturbed before it has set hard. No concrete that has partially
during transit shall be used in the Works and thet tfacspcrete from the mixer to the point o
placing shall be such that this requirement can be complied with.

Concrete shall not be placed during rain which is sufficiently heavy or prolonged as to wash |
coarse aggregate on the exposeddfafresh concrete. Means shall be provided to remove :
water accumulating on the surface of the placed concrete. Concrete shall not be deposite
accumulation of water.

In drying weather, covers shall be provided for all fresh cormzethishréae not being worked
on. Water shall not be added to concrete for any reason.

When concrete is discharged above its place of final deposition, segregation shall be prevel
use of chutes, downpipes, trunking, baffles or other ajgviopsats approved by the Engineer.

Forms for walls, columns and other thin sections of significant height shall be provided with «
other devices that will permit the concrete to be placed in a manner that will prevent segre
accumalions of hardened concrete on the formwork or reinforcement above the level of tt
concrete.

When it is necessary to place concrete under water the Contractor shall submit to the En
proposals for the method and equipment to be efiptogedcrete shall be deposited either by
bottordischarging watertight containers or througthfpettremies which are kept continuously
full with concrete up to level above the water and which shall have the discharging bottom f
trapdor and immersed in the concrete in order to reduce to a minimum the contact of the cor
the water. Special care shall be taken to avoid segregation.

If the level of concrete in a tremie pipe is allowed to fall to such an extent tithevpiter drders
latter shall be removed from the pour and filled with concrete before being again lowere
placing position. During and after concreting under water, pumping or dewatering in the
vicinity shall be suspended if therediarager that such work will disturb the freshly placed concre

Interruptions to placing

If concrete placing is interrupted for any reason and the duration of the interruption cannot |
or is likely to be prolonged, the Contractor sithdtéhyniake the necessary action to form a

10
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construction joint so as to eliminate as far as possible feather edges and sloping top surface
thoroughly compact the concrete already placed in accordance with Clause 406. All wc
concrete sl be completed while it is still plastic and it shall not thereafter be disturbed until
enough to resist damage. Plant and materials to comply with this requirement shall be readi
at all times during concrete placing.

Before corneting is resumed after such an interruption the Contractor shall cut out and rer
damaged or uncompacted concrete, feather edges or any other undesirable features and st
clean sound surface against which the fresh concrete may be placed.

If it becomes possible to resume concrete placing without contravening the Specificatiol
Engineer consents to a resumption, the new concrete shall be thoroughly worked in and ¢
against the existing concrete so as to eliminate artg.cold join

9) Dimensions of pours

Unless otherwise agreed by the Engineer, pours shall not be more than two metres high and
as possible have a uniform thickness over the plan area of the pour. Concrete shall be place
planned heightadff pours except in the circumstances describelhuseu®5(d).

The Contractor shall plan the dimensions and sequence of pours in such a way that cracl
concrete does not take place due to thermal or shrinkage stresses.

h) Placing sequenc

The Contractor shall arrange that as far as possible the intervals between placing succes:s
concrete in one section of the Works are of equal duration. This duration shall normally be n
three or more than seven days under tempEather conditions unless otherwise agreed by t
Engineer.

Where required by the Engineer to limit the opening of construction joints due to shrinkage
shall not be placed against adjacent concrete which is less than 21 days old.

When the awings call for contraction gaps in concrete, these shall be of the widths anc
locations shown on the drawings and they shall not be filled until the full time interval sho
drawings has elapsed.

406. COMPACTION OF CONCRETE

The concrete shall oy compacted throughout the full extent of the placed layer. It shall be tho
worked against the formwork and around any reinforcement and other embedded items, without disj
Particular care shall be taken at arises and othespanésedSuccessive layers of the same pour shall |
thoroughly worked together.

Concrete shall be compacted with the assistance of mechanical immersion vibrators, unless the Enc
to another method.

Immersion vibrators shall operate atuanfreqpf between 7,000 and 10,000 cycles per minute.
Contractor shall ensure that vibrators are operated at pressures and voltages not less than those re
by the manufacturer in order that the compactive effort is not reduced.

A sufficient mber of vibrators shall be operated to enable the entire quantity of concrete being pla
vibrated for the necessary period and, in addition, standby vibrators shall be available for instant
place where concrete is being placed.

Wherehte concrete contains aggregate with a nominal size of 75mm or more, vibrators with a d
100mm or more shall be used.

11
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Vibration shall be continued at each point until the concrete ceases to contract, a thin layer of
appeared on the agd and air bubbles have ceased to appear. Vibrators shall not be used to move
laterally and shall be withdrawn slowly to prevent the formation of voids.

Vibration shall not be applied by way of reinforcement nor shall vibrators helalieinéaltertent or
other embedded items. The vibrators shall be inserted vertically into the concrete to penetrat
underneath at regular spacing. The spacing shall not exceed the distance from the vibrator over wt
is visibly efféve.

CURING OF CONCRETE

a)

b)

General

Concrete shall be protected during the first stage of hardening from loss of moisture anc
development of temperature differentials within the concrete sufficient to cause cracking. Tr
used for curistall not cause damage of any kind to the concrete.

Curing shall be continued for as long as may be necessary to achieve the above objectives
case for at least seven days or until the concrete is covered by later construction whiche
shorter period.

The above objectives are dealt with-@gtawsd 407(b) and (c) but nothing shall prevent bo
objectives being achieved by a single method where circumstances permit.

The curing process shall commence as soon as the concretegh handsisbdamage from the
process, and in the case of large areas or continuous pours, shall commence on the comple
of the pour before the rest of the pour is finished.

Details of the Contract or 0 #tedprhe grgisearlbsforefther
placing of concrete commences in the Works.
Formed surfaces may be cured by retaining the formwork in place for the required curing per

If the use of the foregoing methods is inappropriate, surfaces which fuitheotcbacecte
bonded to them and which are not to receive an application of a finish may be cured by the
of a curing compound having an efficiency index of at least 90 percent. Curing compounds s
a fugitive dye to enable ttenewf the spread to be seen easily.

Curing compound is used on surfaces exposed to the atmosphere shall contain sufficient fin
flake aluminium in suspension to produce a complete coverage of the surface with a met
when appliedthe rate recommended by the manufacturer.

Curing compounds shall become stable and impervious to the evaporation of water from th
surface within 60 minutes of application. The material shall not react chemically with the
surfaces fot east the first four days of the curing period.

If instructed by the Engineer, the Contractor shall, in addition to the curing provisions set
provide a suitable form of shading to prevent the direct rays of the sun reaching thesconcre
for at least the first four days of the curing period.

Loss of moisture
Exposed concrete surfaces shall be closely covered with impermeable sheeting, properly

prevent its removal by wind and the development of air spaces betseiathhiée sheeting shalll
be lapped by at least 300mm.

12
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If for some reason it is not possible to use impermeable sheeting, the Contractor shall keep t
surfaces continuously wet by means of a water spray or by covering with a wateriabsorbe
which is kept wet, unless this method conflictsclgitissuh07(c).

Water used for curing shall be of the same quality as that used for concrete mixing as sta
clause 702(g).

c) Limitation of temperature differential

The Contractor #Hamit the development of temperature differentials in concrete after placing
means appropriate to the circumstances including the following:

i) limiting concrete temperatures at placing as set-olatisesdB9(b);
i) use of low heat cemanbject to the agreement of the Engineer;
iii) insulation of exposed concrete surface by insulating blankets. Such blankets shall

insulation value at least equivalent to 50mm of dry mineral wool;

iv) leaving formwork in place during theepeniivd. Steel forms shall be suitably insulated «
the outside;

V) preventing rapid dissipation of heat from surfaces by shielding from wind;

Vi) avoiding the use of water sprays when such use would cause rapid cooling of the surf

408. PROTECTION OFFI CONCRETE

Freshly placed concrete shall be protected from rainfall and from water running over the surfac
sufficiently hard to resist damage from these causes.

No traffic shall be allowed on any concrete surface until such tirdecasiiigis twaresist damage by such
traffic.

Concrete placed in the Works shall not be subjected to any loading until it has attained at least
strength as defined in Clause 401.

If the Contractor desires to impose loads giatedlgoncesthe shall make at least three test cubes ant
cure them in the same conditions as the concrete they represent. These cubes shall be tested sing
intervals in order to estimate the time at which the nominal strength is reached.

409. CONCRETINGHOT WEATHER

a) General

The Contractor shall prevent damage to concrete arising from exposure to extreme temper:
shall maintain in good working order all plant and equipment required for this purpose.

In the event that conditions become duehethavith the use of the equipment the requiremer
cannot be met, concrete placing shall immediately cease until such time as the requirements
be met.

b) Concrete placing in hot weather
During hot weather the Contractor shall take alkmeasasary to ensure that the temperature c

concrete at the time of placing in the Works does not exceed 30 degrees centigrade ani
concrete does not loose any moisture during transporting and placing.

13
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Such measures may include but are rsstanigcémited to the following:
i) Shielding aggregates from direct sunshine.

i) Use of a mist water spray on aggregates

iii) Sun shields on mixing plants and transporting equipment.

iv) Cooling the mixing water. If ice is used for this [sinpasepiteferably be in flake form.
Lump ice shall not be allowed to enter the tank supplying the mixer drum.

V) Covering skips closely with polythene sheet so that the latter is in contact with the cor

Areas in which concrete is to be pladlebesbhielded from direct sunshine and rock or concre
surfaces shall be thoroughly wetted to reduce absorption of water from the concrete pla
against them.

After concrete in any part of an area has been placed, the selected curihtyemmassesitaid

as soon as possible. If any interval occurs between completion of placing and start of ¢
concrete shall be closely covered during the interval with polythene sheet to prevent loss of n

410. FINISHES ON UNFORMED SURFACES

Horizotal or nearly horizontal surfaces which are not cast against formwork shall be finished to the c
on the drawings and defined hereunder.

UF 1 Finish

All surfaces on which no higher class of finish is called for on the drawings tweiiStgiotst bhdll be
given a UF 1 finish.

The concrete shall be levelled and screeded to produce a uniform plain or ridged surface, surplus cc
struck off by a straight edge immediately after compaction.

UF 2 Finish
This is a floated finmhrbof or floor slabs and other surfaces where a hard trowelled surface is not req

The surface shall first be treated as a Class UF 1 finish and after the concrete has hardened suffici
be floated by hand or machine sufficientypomdigice a uniform surface free from screed marks.

UF 3 Finish

This is a hard trowelled surface for use where weather resistance or appearance is important, or wh
to high velocity water flow.

The surface shall be floated as for anidh it to the tolerance stated below. When the moisture film

disappeared and the concrete has hardened sufficiently to prevent laitance from being worked to tt
shall be steel trowelled under firm pressure to produce a denseremmotaceiree from trowel marks.

Table 4.4SURFACE TOLERANCES

Class of Tolerance in mm. See notes
Finish A | B | C
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UF 1 N/A 10 + 20 0r10
UF 2 Nil 10 +200r10
UF 3 Nil 5 +12.5 0i7.5

Notes:

1. Col. A is the maximum allowable fralwe sudden change of level in the surface.

2. Col. B is the maximum allowable value of any gradual irregularity of the surface, as indicated
between the surface and a three metre long straight edge or correctly shaped template pla
surface.

3. Coal. C is the maximum allowable value of the difference in level or position between a three

straight edge or correctly shaped template placed on the surface and the specified level or
that surface.

Where dimensionakitahces are given on the drawings or in this Special Specification they she
precedence over those given in Table 4.4.

MORTAR

This clause covers mortar for use ahead of concrete placing, and other uses not covered elsew
Specification.

Motar shall be composed of fine aggregate complyinechaitbesiB4(c) and ordinary Portland cemen
complying with SRN 103. The mix proportions shall be as stated on the drawings or elsewh
Specification or if not stated shall be oneqraenftc two parts of fine aggregate by weight.

Small quantities of mortar may be hand mixed but for amounts over 0.5 cubic metre a mechanical n
used.

The water content of the mortar shall be as low as possible consistent witlicthé isseeépringd but in
any case the water/cement ratio shall not be more than 0.5.

Mortar which is specified as 6dry packd shall
plastic when squeezed in the hand. Dry paclhatidoramnmed into the cavity it is required to fill, usin
hand rammer with sufficient force to ensure full compaction.

CONCRETE FOR SECONDARY PURPOSES

a) Nonstructural concrete (NS concrete) shall be used orjrdcturahpurposes where shawn
the drawings.

NS concrete shall be composed of ordinary Portland cement complying with SRN 103 and
complying with SRN-108 including-allaggregate within the grading limits of SRN 109 and S
111.

The weight of cement mixed withb@c3wetres of combined am aljgregate shall not be less than
50 kg. The mix shall be proportioned by weight or by volume. The maximum aggregate si
40mm nominal.

The concrete shall be mixed by machine or by hand to a uniform rsikigneytheiore placing.
The quantity of water used shall not exceed that required to produce a concrete with
workability to be placed and compacted where required.

The concrete shall be compacted by hand or by mechanical vibration.
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414.

b) No Fies concrete (NF concrete) is intended for use where a porous concrete is required and
be used where shown on the drawings or instructed by the Engineer.

The mix shall consist of ordinary Portland cement complying with SRN 115. Heeshgtiregate
be 40mm to 10mm only. The weight of cement mixed with 0.3 cubic metre of aggregate s
less than 50 kg. The quantity of water shall not exceed that required to produce a smooth ce
which will coat evenly the whole of thgasggre

RECORDS OF CONCRETE PLACING

Records, in a form agreed by the Engineer, shall be kept by the Contractor of the details of ev
concrete placed in the Works. These records shall include class of concrete, location of pour, d
ambiat temperature and weather conditions during mixing and placing and concrete temperature
placing, moisture contents of aggregates, details of mixes, batch numbers, cement batch number,
tests undertaken, location of test cube painfd and details of any cores taken.

The Contractor shall supply to the Engineer four copies of these records each week covering work ¢
preceeding week. In addition he shall supply to the Engineer monthly histograms ofteéing@hday cul
together with accumulative and monthly standard deviations and any other information which the E
require concerning the concrete placed in the works.

CONSTRUCTION JOINTS

Whenever concrete is to be bonded to other concrete whiehedathsastirface of contact between the
sections shall be deemed a construction joint.

Where construction joints are shown on the drawings, the Contractor shall form such joints in tho:
The location of joints which the Contractor requikesfto the purpose of construction shall be subject
the agreement of the Engineer. Construction joints shall be in vertical or horizontal planes excej
slabs where they shall be normal to the exposed surface or elsewhere whereethérelrawiifigrent
arrangement.

Construction joints shall be so arranged as to reduce to a minimum the effects of shrinkage in the ¢
placing, and shall be placed in the most advantageous positions with regard to stressearid the struct
desirability of staggering joints.

Feather edges of concrete at joint shall be avoided and any feather edges which may have for
reinforcing bars project through a joint shall be cut back until sound concrete has been reached.

The interstion of horizontal or near horizontal joints and exposed faces of concrete shall appear :
lines produced by use of a guide strip fixed to the formwork at the top of the concrete lift, or by ¢
acceptable to the Engineer.

Constructioaipts formed as free surfaces shall not exceed a slope of 20 per cent from the horizontal.

The surface of the fresh concrete in horizontal or near horizontal joints shall be thoroughly cl
roughened by means of high pressure water and air jbts aginerete is hard enough to withstand thi
treatment without the leaching of cement. The surface of vertical or near vertical joints shall be simil
circumstances permit the removal of formwork at a suitable time.

Where concrete hasdmee too hard for the above treatment to be successful, the surface whether fo
free is to be thoroughly scrabbled by mechanical means or wet sand blasted and then washed with
The indentations produced by scrabbling shall be notlléssrthdeep and shall not extend closer tha
40mm to a finished face.

If instructed by the Engineer the surface of the concrete shall be thoroughly brushed with a thin lay
composed of one part of cement to two parts of sand by weighingnditto@lpluse 411 all as set out in
subclause 405(b) immediately prior to the deposition of fresh concrete. The mortar shall be kept ju
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the fresh concrete being placed and the fresh layer of concrete shall be thoroughly ariloratesietimatical
full depth to ensure complete bond with the adjacent layer.

No mortar or concrete may be placed in position on or against a construction joint until the join
inspected and passed by the Engineer.

EXPANSION AND CONTRACTION JOINTS

Expasion and contraction joints are discontinuities in concrete designed to allow thermal or other m
the concrete.

Expansion joints are formed with a gap between the concrete faces to permit subsequent expar
concrete. Contraction jeirgformed to permit initial contraction of the concrete and may include provi
subsequent filling.

Expansion and contraction joints shall be formed in the positions and in accordance with the details
drawings or elsewhere in thafspéons.

WATERSTOPS

All references to waterstops include groutstops.

Waterstops shall be of the material and form shown on the drawings. No waterstop material shall b
the site until the Contractor has submitted full details of theenm@atg@des to use, including samples,
and these have been tested and approved by the Engineer. All samples shall be of adequate length
Waterstops shall be made of materials which are resistant to chlorides, sulphates, or other
substances which may be present in the environment of the Works.

Rubber waterstops may be of natural rubber and shall have an elongation at breaking stress of
percent at 25 degrees centigrade and shall allow a joint movement of. at least 50mm

Polyvinyl chloride (PVC) waterstops shall be extruded from an unfilled plasticised PVC polymer o
which does not contain any reclaimed or scrap PVC. PVC waterstops shall have an elongation
stress of at least 225 percent at 2&slegrdgigrade and shall allow a joint movement of at least 20mm.

Low modulus waterstops shall be of rubber or PVC as described above but shall have an elongatic
200 percent at 25 degrees centigrade under a tensile streszarfdosNAkow a joint movement of at
least 50mm.

Waterstops shall be supplied in lengths as long as possible consistent with ease of handling and
requirements.

In rubber or plastic materials, joints other than butt joints shall be suppdidy thadyamadacturer. Butt
joints shall be made on site in accordance w
the purpose by the manufacturer.

Waterstop material shall be stored carefully on site to avoid damageatind eathtamhigrease, or other
pollutants. Rubber and plastic waterstops shall be stored in cool well ventilated places away from di

Rubber and plastic waterstops which are embedded in one side of a joint more than one month
scheduled date of placing concrete on the other side, shall be protected from the sun.

Waterstops shall be firmly fixed in the formwork so that they cannot be displaced during concrete
shall be completely free of all dirt, grease, oilpesq)dmifig concrete. Where eyelets are provided the
shall be fully wired to the reinforcement and be the only means whereby the waterstop is fix
circumstances shall a waterstop be punctured with nails etc. as a means of fixing.

Concrete shdle placed carefully round waterstops so as to avoid distortion or displacement and sh
compacted. Where waterstops lie in a horizontal or nearly horizontal plane the Contractor shall en
voids are left on the underside of thetoyater
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Formwork around waterstops shall be carefully removed to avoid damage. If waterstops suffer &
which cannot be properly repaiséd the Engineer may require a section of concrete to be removed al
waterstop replaced.

GROUTING OF ERETS AND HOLES AND UNDERPINNING OF BASEPLATE

Pockets and holdamwvn bolt holes shall be thoroughly cleaned out using compressed air and water je
drilled by a diamond bit shall be roughened. The pockets and holes shall be fillsid timighod roereoi
and clean fresh water mixed in proportion of two parts by weight of cement to one part by weight o
pouring of liquid grout shall cease as soon as each hole is filled and any excess grout on the su
concrete foundat shall be completely removed and the surface dried off before the next operation pre
The space between the top surface of foundation concrete and the underside of the baseplates s
with a special mortar made up in the followitignsopor

I Portland Cement ..........cceevevnnnneee. 50 kg.

1 Fine aggregate ............ccccvvvveeenn. 50 kg.

1 An additive acceptable to the Engineer to counteract shrinkage in proportions recommen
manufacturer.

The special mortar shall be miitedhe lowest watement ratio which will result in a consistency of mix
sufficient workability to enable maximum compaction to be achieved.

The special mortar shall then be well rammed in horizontally below the baseplate and fronil ine edg
is extruded from the other three sides. The mortar which has extruded shall then be rammed bac
complete support without voids.

REMEDIAL WORK TO DEFECTIVE SURFACES

If on stripping any formwork the concrete surface is found to incatgfediyvethe Contractor shall make
no attempt to remedy such defects prior to tI
Engineer may give.

Defective surfaces shall not be made good by plastering.

Areas of honey combiriga(mild nature) which the Engineer agrees may be repaired shall be cut |
sound concrete or to 75mm whichever is the greater distance. In the case of reinforced concrete tt
be cut back to at least 25mm clear distance behind theeamirdorice 7Smm, whichever is the greatet
distance. The cavity shall have sides at right angles to the face of the concrete. After cleaning oL
and compressed air, a thin layer of cement grout shall be brushed on to the concretavityréakitn the
shall then be filled immediately with concrete of the same class as the main body but with aggregat
20mm nominal size removed. A form shall be used against the cavity, provided with a lip to enable
be placed. Tharrn shall be filled to a point above the top edge of the cavity.

After seven days the lip of concrete shall be broken off and the surface ground smooth.

Surface irregularities which are outside the limits of tolerance set out in Clause 41@sWallithéhground
manner and to the extent instructed by the Engineer.

Severe honeycombing and defects other than those mentioned above shall be dealt with as instrt
Engineer.

BENDING REINFORCEMENT
Unless otherwise shown on the drawings, beralitimgrsthall comply with SRN 129.

The Contractor shall satisfy himself as to the accuracy of any bar bending schedules supplied a
responsible for cutting, bending, and fixing the reinforcement in accordance with the drawir
discrepanes should be brought to the attention of the Engineer prior to ordering the reinforcement.
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Bars shall be bent cold by the application of slow steady pressure. At temperatures below 5 degree
the rate of bending shall be reduced if necgssagntdracture of the steel.

After bending, bars shall be securely tied together in bundles or groups and legibly labelled as set
129.

Reinforcement shall be thoroughly cleaned and all dirt, scale, loose rust, oil and other @egdaminal
before it is placed in the Works.

FIXING REINFORCEMENT

Reinforcement shall be securely fixed in position within a dimensional tolerance of 20mm in any dire
to a concrete face and within a tolerance of 5mm at right angles tdedftiat, theciover is not thereby
decreased below the minimum shown on the drawings, or if not shown shall be not less than 2!
diameter of the bar, whichever is the greater. Cover on distribution steel shall not be less than 1
diameteof the bar whichever is the greater.

Unless otherwise agreed by the Engineer, all intersecting bars shall either be tied together with 1.61
soft annealed iron wire and the ends of the wire turned into the body of the concrete, dmstiab be se
wire clip of a type agreed by the Engineer.

Spacer blocks shall be used for ensuring that the correct cover is maintained on the reinforcement.
be as small as practicable and of a shape agreed by the Engineer. They shadirtze madel ah the
proportions of one part of cement to two parts of sand. Wires cast into the block for tying in to the r
shall be 1.6mm diameter soft annealed iron.

Alternatively another type of spacer block may be used subjdctrioetltee Elgs  agr ee ment .

Reinforcement shall be rigidly fixed so that no movement can occur during concrete placing. Any fix
the formwork shall not be within the space to be occupied by the concrete currently being placed.

No splices (laps) shdlmade in the reinforcement except where shown on the drawings or agreec
Engineer. Splice lengths shall be as shown on the drawings.

Reinforcement shall not be welded except where required by the Contract or agreed by the Enginee
is employed, the procedures shall be as set out in SRN 937 for gas welding or SRN 919 for metal .
Full strength butt welds shall only be used for steel complying with SRN 126, and if used on high yie
bars complying with SRN 126 thdspiale stresses in the vicinity of the weld shall be reduced to t
applicable to plain bars complying with that Specification.

Mechanical splices shall not be used unless the Engineer agrees otherwise.

The Contractor shall ensure that reinfoteéinegpbsed in the Works shall not suffer distortion, displacer
or other damage. When it is necessary to bend protruding reinforcement aside temporarily, the r
bend shall not be less than four times the bar diameter for mild steéhiesshe bar diameter for high
yield bars. Such bends shall be carefully straightened before concrete placing continues, with
residual links or damaging the concrete around them. In no circumstances will heating and bending
bars be permitted.

Bars complying with SRN 127 or other high tensile bars shall not be bent after placing in the Works.
Before concrete is placed in any section of the Works which includes reinforcement, the reinforcen

completely clean aregk firom all contamination including concrete which may have been deposited o
previous operations.
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The Engineerds approval for concrete placing
inspect and rectify any defectsl notehe formwork, falsework, reinforcement, scaffolding, concr
arrangements, etc.
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502.

5. FORMWORK

FORMWORK FOR CONCRETE

Definitions

Formwork means the surface against which concrete is placed to form a face, together with all th
supports teetain it in position while concrete is placed.

Falsework means the structural elements supporting both the formwork and the concrete until tl
becomes self supporting.

A formed face is one which has been cast against formwork.

An exposedde is one which will remain visible when construction has been completed.

CONSTRUCTION OF FORMWORK AND FALSEWORK

Before construction begins, the Contractor shall submit to the Engineer, drawings showing de
proposed formwork and falsework.

Formwork and falsework shall be so constructed that they will support the loads imposed on them
concrete together with additional stresses imposed by vibrating equipment and by construction tr
after the concrete has hardenedrthed faces shall be in the positions shown on the drawings withi
tolerances set out in Clause 506.

Ground supports shall be properly founded on footings designed to prevent settlement.

Joints in formwork for exposed faces shall, unless otbeifieide ip evenly spaced and haorizontal ol
vertical and shall be continuous or form a regular pattern.

All joints in formwork including formwork for construction joints shall be tight against the escape of ¢
and fines. Where reinforcemgetis through formwork, the form shall fit closely round the bars.

Formwork shall be so designed that it may be easily removed from the work without damage to the
concrete. It shall also incorporate provisions for making minor agjosttioenisrequired, to ensure the
correct location of concrete faces. Due allowance shall be made in the position of all formwork fo
and settlement under the weight of fresh concrete.

Where overhangs in formwork occur, means shaleté@parinit the escape of air and to ensure that tt
space is filled completely with fully compacted concrete.

Formwork shall be provided for concrete surfaces at slopes of 30 degrees to the horizontal or steep
at slopes less than 20 degmems be formed by screeding. Surfaces at slopes between 20 degrees
degrees shall generally be formed unless the Contractor can demonstrate to the satisfaction of the I
such slopes can be screeded with the use of special scredthbtrelsdmcrete in place during vibration.

Horizontal or inclined formwork to the upper surface of concrete shall be adequately secured agains
the pressure of fresh concrete. Formwork to voids within the body of the conloested rauinal sor
otherwise secured against floating.

The internal and external angles on concrete surfaces shall be formed with fillets and chamfers
shown on the drawings unless otherwise instructed by the Engineer.
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Supports for formworlnforwater retaining structures may be bolted to previously placed concrete pt
the type of bolt used is acceptable to the Engineer. If metal ties through the concrete are used in
with bolts, the metal left in shall not be closer thiantb®face of the concrete.

Supports for formwork for water retaining structures may be bolted to previously placed concrete |
type of bolts and positions of fixing are acceptable to the Engineer. After concreting the Contractor
all support bolts and seal all holes with well rammed cement/sand mortar containing approved w
cement additive. Metal ties which would be left in the concrete shall not be permitted.

Formwork shall not beged after it has suffered dambg in the opinion of the Engineer is sufficient
impair the finished surfaces of the concrete.

Where circumstances prevent easy access within the form for cleaning and inspection, temporary
this purpose shall be provided througmtherkor

Shear keys shall be provided in all construction joints of the size and shape indicated on the drawing

Where precast concrete elements are specified for use as permanent formwork, or proposed by th
and agreed by the Engineer, tialycemply with the requirements of the Specification. Such elements
be set true to line and level within the tolerances prescribed for the appropriate class of finish in Cla
fixed so that they cannot move when concrete is pladbémgainst

PREPARATION OF FORMWORK

Before any reinforcement is placed into position within formwork, the latter shall be thoroughly clear
dressed with a release agent. The agent shall be either a suitable oil incorporating a wetting agent,
of water suspended in oil or a low viscosity oil containing chemical agents. The Contractor shall
emulsion of oil suspended in water nor any release agent which causes staining or discoloration of 1
air holes on the concretaseor retards the set of the concrete.

In order to avoid colour difference on adjacent concrete surfaces, only one type of release agent sh:
any one section of the works.

In cases where it is necessary to fix reinforcement befaamplacicfl surface preparation of formworl
shall be carried out before it is placed into position. The Contractor shall not allow reinforcement or
tendons to be contaminated with formwork release agent.

Before placing concrete all digjraction debris and other foreign matter shall be removed completel
within the placing area.

Before concrete placing commences, all wedges and other adjusting devices shall be secured again
during concrete placing and the Contrattoasitain a watch on the formwork during placing to ensure
Nno movement occurs.

REMOVAL OF FORMWORK

Formwork shall be carefully removed without shock or disturbance to the concrete. No formwc
removed until the concrete has gainedsaffiergth to withstand safely any stresses to which it may the
be subjected.

The minimum periods which shall elapse between completion of placing concrete and removal of for
in Table 5.1 and apply to ambient temperatures highezgress Ii&utigrade. At lower temperatures or
cement other than ordinary Portland are involved, the Engineer may instruct that longer periods be u

Alternatively, formwork may be removed when the concrete has attained the strength sgf out in
provided that the attained strength is determined by making test cubes and curing them undei
conditions as the concrete to which they refer.
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Compliance with these requirements shall not relieve the Contractor of his obligation tof delay
formwork until the removal can be completed without damage to the concrete.

Table 5.1MINIMUM PERIODS FOR FORMWORK REMOVAL

Position of Formwork Min. period for temp| Strength to be
over 10 degrees attained
Centigrade
Vertical or near vertical fatesass concrete
24 hours 0.2C
Vertical or near vertical faces of reinforced
beams and columns 48 hours 0.3C
Underside of arches, beams and slabs (forf
only) 4 days 05C
Supports to underside of arches, beams an
14 days C
Arched linings in tunnels and underground
24 hours 4 N/mrh

Note C is the nominal strength for the class of concrete used.

If the Contractor wishes to strip formwork from the underside of arches, beams and slabs before the
perioddr supports set out above, it shall be designed so that it can be removed without disturbing th
The Contractor shall not remove supports temporarily for the purpose of stripping formwork and s
replace them.
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As soon as the formvak been removed, bolt holes in concrete faces other than construction joints w
not required for subsequent operations shall be completely filled with mortar sufficiently dry to f
slumping at the face. The mortar shall be mixecim phepsations as the fine aggregate and cement in t
surrounding concrete and with the same materials and shall be finished flush with the face of the cor

505. SURFACE FINISHES ON FORMED SURFACES

Classes of finish

The surface finish to be achievedtroedf concrete surfaces shall be as shown on the drawings and dt
hereunder:

a) Class F1 finish

This finish is for surfaces against which backfill or further concrete will be placed. Formwc
sawn boards, sheet metal or any other sutiiné wiach will prevent the loss of fine material frc
the concrete being placed.

b) Class F2 finish

This finish is for surfaces which are permanently exposed to view but where the highest s
finish is not required. Forms to provide aClasshFshall be faced with wrought thicknesse
tongued and grooved boards with square edges arranged in a uniform pattern and close joir
suitable sheet material. The thickness of boards or sheets shall be such that there shall be
deflection under the pressure exerted by the concrete placed against them. Joints between
panels shall be horizontal and vertical unless otherwise directed. This finish shall be such a:
no general filling of surface pitting, bsuffase discoloration and other minor defects shall
remedied by methods agreed by the Engineer.

c) Class F3 finish

This finish is for surfaces which will be in contact with water flowing at high velocity, and fc
prominently exposed to wibere good appearance is of special importance. To achieve this
which shall be free of board marks, the formwork shall be faced with plywood complying witt
or equivalent material in large sheets. The sheets shall be arrangeddnpattepproVherever
possible, joints between sheets shall be arranged to coincide with architectural features or
direction of the surface.

All joints between panels shall be vertical and horizontal unless otherwise directegheluitable
be provided between sheets to maintain accurate alignment in the plane of the sheets.
wrought boarding or standard steel panels will not be permitted for Class F3 finish. The Con
ensure that the surface is protected frorarksstspillages and stains of all kinds.
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d)

Curved surfaces

For curved surfaces where F2 or F3 finishes are called for, the formwork face shall be built u
cut to make a tight surface which shall then be dressed to produce thie.required finis

Alternatively, single curvature surfaces may be faced with plastic or plywood linings attacl
backing with adhesive or with escutcheon pins driven flush. Linings shall not bulge, wrinkle c
deform when subjected to temperatureistndenchanges.

506. TOLERANCES

All parts of formed concrete surfaces shall be in the positions shown on the drawings within the to
out in Table 5.2.

In cases where the drawings call for tolerances other than those given in Table 5shtentolethieces
drawings shall take precedence.

Where precast units have been set to a specified tolerance, further adjustments shall be made as |
produce a satisfactory straight or curved line. When the Engineer has approved theoaligrotoent, th
shall fix the units so that there is no possibility of further movement.

Note

1.

Table 5.2TOLERANCES

Class of finish | Tolerances in mm (See Note)
A B C
F1 10 10 + 251610
F2 5 10 +or-15
F3 2 5 +or-10

The tolerances A, B aniv@€ngn the table are defined as follows:

Column A is an abrupt irregularity in the surface due to misaligned formwork or defects in the
formwork.

Column B is a gradual deviation from a plane surface as indicated by a straight &u¢jee3m |
case of curved surfaces the straight edge shall be replaced by a correctly shaped template.

Column C is the amount by which the whole or part of a concrete face is displaced from t
position shown on the drawings.
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601.

602.

603.

6. MASONRY

GENERL

All masonry work shall be constructed from building stone as specified in Clause 725.

For culvert headwalls and other small works, the stone shall, unless otherwise specified, be rough ¢
walls, facing and other exposed works the dtonéeshaltherwise specified, be mediurdrelsad.

WORKMANSHIP

The Contractor shall provide and use proper setting out rods for all work.

Stones shall be well soaked before use and the tops of walls shall be kept wet as the workngceeds
shall be properly bonded so that no vertical joint in a course is within 115mm of a joint in the prev
Alternate courses of walling at angles and intersections shall be carried through the full thickness of
walls. All perpendeveals and other angles of the walling shall be built strictly true and square.

The stones shall be bedded, jointed and pointed in mortar 1 to 3 in accordance with Clause 729 w
joints 9mm thick flushed up and grouted solid as treeedsk pro

All masonry work shall be cured in accordance with the relevant requirements of Clause 407.

CAST STONEWORK

Cast stone shall be as specified in Clause 735. Facing stones shall be brought up in courses to
exceeding 1 metre at a tiheeconcrete backing being then brought up and well incorporated into anc
the backs of the stones and the projecting metal ties to ensure a complete bond. The stones shal
and jointed as shown on the drawings.

All materials, moulds,ingixcasting and surface treatment, setting, jointing and pointing, and all ce
scaffolding and labour required to complete the cast stonework specified or as shown on the drawi
included in the rates for such work.
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701.

702.

7. MATERIALS

GENERAL

The approval in writing or otherwise by the Engineer of any materials shall not in any way whatsoev
Contractor from any liability or obligation under the Contract and no claim by the Contractor on ac
failure, insufficiency or waisility of any such materials will be entertained.

a) All items shall be suitable for water works purposes and for use with cold water install
operation being in a tropical climate.

b) All items hereinafter specified shall be to suchrathett 8teéSpecification which in the opinion o
the Engineer provides for a quality of material and workmanship not inferior to the Standard
Number (SRN) quoted. The Standard or Specification must be submitted to the Engineer fi
beforeommencement of work.

C) All ferrous pipes and fittings shall be coated with a protective paint suitable for use in anc
through a tropical climate.

d) The Contractor shall supply to the Employer a certificate stating that each iteinesuapplied
subjected to the tests hereinafter laid down and conforms in all respects to the said Specifica

e) The Contractor shall provide adequate protection to all piping, flanged items and valves so :
effectively against damage in transtbeagk and ingress of foreign matter inside the valves.

f) All pipework and fittings shall be subjected to a works hydrostatic test pressure which shall
than twice the maximum operating pressure.

Q) The Contractor should exercise diliggmogide the best material.

h) Where applicable the manufacturerdéds Speci
manufacturer must in every case be stated.

i) Where necessary the Contractor shall provide rubber gaskets to con?Dg waitld SIRNther
bolts, nuts, washers, etc. to undertake jointing at fittings etc.

k) Any articles required under this Contract which are found to be faulty due to a crack, flaw o
reason or is not in accordance with the Specificatiod wfipuiatebe accepted nor will the
Employer be liable for any charges in respect of such an article. Where any such rejected ar
the opinion of the Engineer, be rendered usable, the Contractor may deal with it accordingly
it in tle Contract at a price to be mutually agreed. Straight pipes which have been cut will be
at the discretion of the Engineer, provided the length is not less than 4 metres or two thi
standard length whichever is the lesser and veitl pegattia.

) Wherever possible, samples of pipes and fittings shall be submitted for approval of the Engir
the Contractor obtaining the total requirements.

GALVANISED PIPES AND SPECIALS

Al | pi ping shall conf oeadni ummO SHARINp i8n2g3. a nTdh eS RpNi
socketted, coupled or flanged.

All specials shall be of such dimensions as will mate with the piping supplied. Screwdown stop
conform to SRN 826. Barrel nipples shall conform to SRNoB23r apeitls shall conform to SRN 824.
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703.

704.

All pipes supplied shall be certified by the manufacturer to have been tested in accordance with
Standard Specification.

DUCTILE IRON AND CAST IRON PIPES AND SPECIALS
All cast iron piping and fitshght conform to the requirements of SRN 200.

Ductile iron pipes and fittings shall comply with SRN 202. Where required the pipes shall be p
specified by the manufacturer of the pipes and shall be used as recommended by the nppefacturer

Where the requirements include for the supply of flexible couplings the Contractor shall submit for
the Engineer full details of the type of joint offered and a full description of the method of joint
arranging for the datwof goods on site.

All flexible couplings shall be protected from corrosion by wrapping with Denso paste and tape or by
approved material.

The quality of metal used for the manufacture of the pipes shall be of good qualiydreybgast toon
the various quality control tests as specified in the relevant Standards.

All piping and fittings shall be coated internally with cement mortar lining to SRN 211. Cement mort:
not contain any constituents soluble in watey nogredient which could impart any taste or odo
whatsoever to the water after sterilization and washing out of the mains. External protection to be a
SRN 258.

The flanges of straight pipes shall be at right angles to axisasfdthieepipees of the flanges shall be
parallel and machine finished.

The faces of the flanges of fittings shall be at right angles to the directional axis. The bolt hol
concentric with the bore and located symmetrically off the centre line.

In flanged pipework the holes in one flange shall be located in line with those in the other.
All flanges shall be drilled to SRN 207, unless otherwise detailed.

The weights of the pipe and fittings shall comply with the Specification in tidanmtlevant Stan

ASBESTOS CEMENT PIPES AND SPECIALS

All piping and bends shall be plain ended suitable for use with flexible couplings and shall com,
requirements of SRN 401. Fittings shall be of asbestos cement or cast iron complying wiRféquiren
201, or mild steel complying with SRN 210.

Where possible, fittings shall have plain ends of an external diameter equal to that of the asbestos c
and shall be suitable for use with asbestos cement, cast iron or mild steel mettiasieatgonpistible
external diameters of fittings and pipes cannot be supplied, suitable stepped couplings of approved |
shall be used.

Flexible couplings shall be supplied complete with bolts, nuts, washers and joint rings as Aflay be r
metal parts of the joints shall be adequately protectegraodftpaist.

The couplings shall, if required by the Engineer, be protected from corrosion by wrapping with Den:
tape or by some similar approved material.

The Contractsiall submit full details of the type of joint and a full description of the method of jointing

The lengths of piping supplied shall be in accordance with SRN 401.

2
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705.

All pipes and bends supplied shall be certified by the manufacturer to have dmemdastedwith the
relevant clauses of Standard Specification.

Unless specified, the pipes, joints and bends shall be coated internally with cement mortar lining co
SRN 212. This lining should not impart any taste or odour to tterwehgerot&ection for pipes, joints and
bends to be as specified in SRN 212.

Precautions shall be taken to avoid damage to the pipes and fittings during handling and storing
laying, all to the satisfaction of the Engineer.

Where ferrules ampped into the piping, saddles should be used, otherwise service connections
incorporated by use of suitable long collar joints.

STEEL PIPES AND SPECIALS

All piping shall be plain ended unless otherwise specified and suitable for useckihittakideplings.
The grade of steel used shall comply with the requirements of SRN 213.

The pipes shall be welded or seamless and shall conform to SRN 210.

All the pipes shall be internally protected with cement mortar lining in accord@i@e vEttieBRIN
protection to be as specified in SRN 241.

All joints shall be of the flexible mechanical type and shall be supplied complete with all bolts, nuts,
joint rings as may be required. All metal parts of joints shall b@radeceatelith rpsoof paint. The
joints shall be protected from corrosion by wrapping with Denso paste and tape or by some simil
material.
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706.

All fittings and specials shall be of such dimensions as will mate up with the piping supplied.

Flanged adaptors shall be pieces suitable for connecting a flanged gate valve etc. to the type of pip
and shall be supplied complete with all bolts, nuts, washers and joint rings.

The spigot ends of all Tees shall be suitable for conheciprewmntk supplied using the aforementione
flexible mechanical joints. Branches shall be flanged with flanges drilled to NP 16 or NP 25, as sp:
drawings in accordance with SRN 207, unless otherwise detailed.

All flanges on specials simaiform to NP 16 or NP 25, as specified in the drawings in accordance wi
207, unless otherwise detailed.

All flanged joints shall be protected from corrosion by wrapping with Denso paste and tape or s
approved material.

UNPLASTICISED uPMEES
Unplasticised PVC piping shall be in accordance with SRN 300.

The maximum sustained working pressures to which the pipes and fittings will be subjected is base
a temperature of 20 degrees centigrade.

The Contractor shall submietailslof the pipes he intends to supply.

The pipes upto and including 40mm diameter can be of a solvent weld type. The pipe shall be s
interchangeable sockets preformed at the factory and of such internal diameter that it talebehe pla
pipe with the same nominal diameter.

The joint shall sustain the end thrust to which the pipe shall be subjected. The Contractor shall sup
guantity of the cleaner and adhesive which shall be required to make the joiaits with the pipe

The pipes of 50mm diameter and over shall consist of a grooved socket at one end of the pipe. The
be designed to give a clearance fit on the outside diameter of the parent pipe. The sealing mediurr
seat in the groove shall héber ring.

If the formation of the socket and groove results in the thinning of the original wall thickness of the
be compensated for by shrinking on to the outside of the socket area a reinforcing sleeve of the sam
the pipe The socket and groove shall incorporate no sharp angles where the stress points are create

The joint shall take 10% deformation of the spigot at the point where it enters the socl
leakage from the pipe when subjected to the test pexsBedefepthe pipe. Thermal
expansion of the pipe shall be accommodated in the joint. The joint shall be capabil
deflection upto 3 degrees.

The sealing ring shall be of first grade natural rubber and the physical properties wiettethmix she
requirements of SRN 222.

The Contractor shall supply sufficient quantity of any lubricant or other material which shall be nee
the joint which shall be assembled by hand.

The Contractor shall submit full details of the typBevépbemia a full description of the method of jointing

The fittings shall have the same type of joint as for the pipes to be used. The Contractor shall subn
of the materials dimensions and test pressures of the fittings offered.

Precaubns shall be taken to avoid damage to the pipes and fittings.

4
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707.

708.

709.

In handling and storing the pipes and fittings, every care shall be taken to avoid distortion, flattenin
other damage. The pipes and fittings shall not be allowed tkedobpeotsstiPipe lifting and lowering shall
be carried out by approved equipment only.

Special care shall be taken in transit, handling and storage to avoid any damage to the ends.

Pipes and fittings shall be marked at not greater than one tsetrowitegvheir class and diameter.

G.R.P. PIPES AND SPECIALS
Glass Reinforced Plasting piping shall be in accordance with SRN 317.

GATE VALVES
Gate valves shall comply with the requirements of SRN 501.

The gate valves shall be suitable for useniespémelifor the operating pressure to a head of 160 metre
250 metres of water (NP 16) or NP 25.

The gate valves shall be double flanged. The dimensions and drilling of flanges shall be in accordar
207. Flanges shall be machined fleged=tall be NP 16 / NP 25 complying with SRN 207.

Spindles of the gate valves shall be provided with cast iron caps conforming to the requirements
under AValve Capso in SRN 501 or handwheel s i

The spindles of the gate vallal be of the nasing type and screwed so as to close the valves wh
rotated in a clockwise direction. The direction of closing shall be clearly cast on the valve cap or har

The gate valves shall b e cewitibthegpmwdedute set dutnl SRS =04, |

The gate valves shall be suitable for opening and closing against an unbalanced head by manual op

FIRE HYDRANTS

Fire hydrants shall be in accordance with SRN 509. They shall be for installaticand reteitoe in
accordance with SRN 509.

The spindle shall be provided with a cast ir
The spindle of the fire hydrant shall be of-tisexgdype and screwed so as to close thé \Wwidran
rotated in a clockwise direction viewed from above. The direction of closing shall be clearly cast ¢

cap.

The flanged outlet of the outlet bend shall have a Bayonet Joint Outlet for a 63mm standpipe. The
hydrant shall béthe hooked type with hooks 112mm apart.

The outlet shall have a gun metal standpipe seating and be covered by a loose cast iron cap wh
attached to the hydrant by means of a chain.

Both flanges shall be 63mm drilled to requirement8af SRN 2

The outlet bends shall be subject to a hydrostatic test in accordance with procedure set out in SRN !
be watetight against a test pressure of 1.85 Pa. head of water.
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710. AIR VALVES

711.

The Contractor shall provide air valves to suit thersdle e main is located and the maximum wat
pressure specified. The body and cover of air valves shall comply with SRN 906 and SRN 916.

The body, cover, splash cowl and joint support ring of the air valve shall be of mechanite cast iron
drilled to SRN 207.

The internal screwed isolating valve shall have the valve and seating of gun metal, operating screw
nuts of gun metal, and glands and cap of mechanite.

The large orifice valve shall have a vulcanite covered balhctusindedndexine seat ring. The bush may
be in gun metal.

The double orifice type of air valve shall comprise a small and large orifice unit with common conn
main and screwdown isolating valve to permit inspection of the valveof Theisplatiley valve shall be
screwed so as to close the valve when rotated in a clockwise direction and be provided with a Spi
dimensions as specified in SRN 501.

Design of the air valves shall be such that the balls do not blowrshutoukideror test conditions when
large volumes of air are being released.

WATER METERS

All water meters upto 50mm size shall be of the rotary piston positive action type with all moving par
of norcorrosive material.

75mm diameter and oveters shall be of the inferential helix full flow type.

The body of the 12mm to 25mm size of meter shall be of brass, the larger sizes in cast iron. T
surface of the brass bodies shall be coated with baked enamel and the cast iberpbotied thailit.

The working chamber of the rotary type meter shall be made of bronzecorrsisilemmaterial and the
piston shall be in ebonite or similar material.

The working parts of the Helix type meter shall facilitate rerawal feplagement without removing the
meter body from the pipeline. The working parts shathbegeable and the working chamber so
designed as to be full of water under all conditions of flow.

The dial of the meter shall be of the diregttygedingistered in cubic metres with suitable lid locking dev

The capacities of the piston type meter shall not be less than the following ameunts per month:

12mm meter 250 cubic metres
18mm meter 350 cubic metres
25mm meter 600 cubimetres

38mm meter 1100 cubic metres
50mm meter 1700 cubic metres

The Helix type meter shall be capable of continuous working with a head loss not exceeding 30
following rates of flow:

75mm meter 22.5 cu.m./hr
100mm meter 45 cu.m./hr
190mm meter 90 cu.m./hr

All meters shall be accurate to wizbénover the range of the meter upwards from the minimum flows
for each size:

6
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712.

713.

714.

715.

716.

717.

12mm 23 litres/hour
18mm 28 litres/hour
25mm 32 litres/hour
38mm 110 litres/hour
50mm 190litres/hour
75mm 2.5 cu.m./hr
100mm 2.8 cu.m./hr

150mm 4.5 cu.m./hr

Meters above 150mm di ameter should conform t ¢
The 12mm and 18mm sizes shall be guaranteed to register commesibimgy at 5 litre

The meters shall be tested to a head of not less than 16 bar or as specified.

STOP VALVES

All stop valves shall be in accordance with SRN 826. Samples of valves shall be submitted for test:
to the Engineer.

CHECK VALVES (DIRECTIOMANVKES)

Check valves shall comply with the requirements of SRN 505 with cast iron body and cover, gun me
bronze facing rings and flanged connections in accordance with SRN 207, NP 16.

PENSTOCKS

Cast iron penstocks shall be all in accortlau&RNW06 and SRN 916. Seating faces shall be gun met:
bronze.

Spindles shall be threaded as necessary @isihgqamless otherwise specified. Spindles shall be
aluminium bronze, manganese bronze and extension spindles may be of mild steel.

Handwheel s shall be of cast i ron and words
direction arrows.

FLANGED JOINTS

All flanges on fittings and pipework where flanged connections are required must comply with the r
of SRN 207 addlled to NP 16, unless otherwise specified.

Inspection gaskets for flanged joints shall be rubber reinforced with cotton, 3mm thick and shall be ir
with SRN 208. Bolts, washers and nuts for flanged joints shall be of mild stdelStihplidng wi

FLEXIBLE JOINTS

All flexible couplings (Viking Johnson or other approved type) shall be supplied complete with rub
bolts, nuts and washers. All couplings shall be coated with red oxide primer and bituminous compos
foruse with potable water.

PRESSED STEEL TANKS AND TOWERS

The pressed steel tanks (or similar approved), towers and associated materials and fittings shall
SRN 909 and SRN 863.

Detailed drawings of the steel tank should be submitted ¢ tHerEapgroval prior to acceptance.

The pressed steel tank to SRN 909 (B.S. 1564 Type A(2) or similar approved) shall be supplied com

7
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a)
b)
c)

d)

718.

All stays, cleats, bolts, nuts, washers, jointing compound and associated materials and fittings.
Connections for inlet, outlet, washout and overflow.

Galvanised access ladder 450mm wide.

Steel roof cover to fit the tank complete with access manhole grdohcsguit@ntilators.

e) Water level indicator.

Jointing material to the tabk @ notoxic plastic compound which does not impart taste, colour nor od
the water.

Connections to the tank shall be welded to the outside of the tank plate and drilled and tapped to st
SRN 207, NP 16 unless otherwise stated.

The cwer to the tank shall be of mild steel cambered for external use and adequately supported by
or pressed steel bearers or trusses.

The tank tower shall be supplied complete with:
a) Anchor bolts.
b) Bolts, nuts, washers and associatethinated fittings.

Access ladder 450mm wide extending from ground level to the top of the tank. Safety rings shall
centres.

The supports to the tank shall consist of steel joints designed to carry imposed load u
transverse joimdthe two ends of the tank.

The columns of the tank shall consist of rolled steel joist sections or similar. Four or more such colu
provided with adequate bracing.

Internal surfaces of the tank shall be painted with apgioxiegnimmeand notoxic bituminous paint.

External surfaces of the tank and tower shall be painted with approved primer and approved
aluminium paint.

PAINTS
All priming, undercoating and finishing paints shall be in accordance with SRN &/Zppr§itidi@78 a

The painting of all building works shall comprise a special paint recommended for external work w
paints, plastic emulsion coating etc. are to be of an approved manufacturer. All paints, distempers
delivered osite intact in the original drums or tins, and shall be mixed and applied in accordance
manufacturerds printed directions. The only
driers etc. supplied by the makers for tis=purp

All surfaces must be thoroughly cleaned down prior to painting and decorating work and no extel
shall be carried out in rainy weather. All paint must be thoroughly well worked on and excess of pair
must be avoided.

All colars will be selected by the Engineer from the standard range of colours.
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719.

720.

721.

MARKER AND INDICATOR POSTS

Marker posts shall be erected at changes in direction of water mains as directed by the Engineer. In
shall be erected at valves and othgs fitt directed.

Marker and indicator posts shall be embedded in concrete as shown on drawings and shall be vibr
reinforced concrete as per dimensions shown on drawings. They should be painted in colours as
the drawings.

POLYETHULENE (PALOTHENE, PEH) PIPES

Polyethylene High Density pipes shall comply with SRN 307 for testing, storage, handling, laying ar
Contractor shall conform to requirement indicated for PVC pipes. Joints shall be required to ¢
pressires similar to which the pipe shall be subjected.

Contractor shall comply with all instructions issued by the manufacturers and shall submit full detail:
class, dimensions and test pressures of the brass fittings to the Engineer for approval

PRECAST CONCRETE UNITS

Precast concrete covers to be precast units for use in the works, whether instructed under the
proposed by the Contractor.

a) Formwork for Precast Units

Moulds shall be so constructed that they do not sufieiodidiorginsional changes during use anc
are tight against loss of cement grout or fines from the concrete.

Moulds shall be set up on firm foundations so that no settlement occurs under the weight ¢
concrete.
Moulds shall be constructedasaiits may be removed from them without sustaining any dama

Release agents used for demoulding shall not stain the concrete or affect its properties in any

b) Reinforcement for Precast Units

Reinforcement in precast units shall comply reiguitement of Clauses 736 ar2@.19Vhen
preformed cages are used the cages shall be made up on jigs to ensure dimensional accurac
be carefully supported within the could in such a way that they cannot move when concrete
Reirfiorcement complying with SRN 126 may be tack welded where bars cross to provide rig
cage but reinforcement complying with SRN 127 shall not be welded.

Cover to main reinforcement shall be as shown on the drawings, or if not shdessshalh be nc
25mm or the diameter of the bar, whichever is the greater. Cover on distribution steel shall
than 15mm or the diameter of the bar whichever is the greater.

Bars shall be spaced so that the minimum clear distance between rifaatimisntmominal
aggregate size plus five millimetres but in any case not less than the diameter of the bars.

Bars may be placed in pairs provided that there are no laps in the paired lengths.

c) Casting of Units

Concrete for precast units shalllycerith Clauses 724 and-44@ using the class of concrete
specified on the drawings.

If lightweight aggregates are specified, they shall comply with SRN 147.
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d)

f)

g9)

h)

The area in which units are cast shall be adequately protected from the weaphecesstisat the
not affected by rain, sun or drying winds.

Curing Precast Units

Requirements for curing shall be generally as set out in Clause 407.

The Contractor shall ensure that units do not suffer any loss of moisture or sudden cf
temperate for at least four days after casting. If a water spray is used for curing, the water s
a temperature within 5 degrees centigrade of the temperature of the unit being cured.

If Contractor proposes curing at elevated temperatures, sheliretisubject to the agreement of
the Engineer and shall include means whereby units are heated and subsequently cool
without sudden changes of temperature.

Dimensional Tolerances of Precast Units

Units shall be accurately formed tiorestbns shown on the drawings unless closer tolerances
called for by the Engineer.

Surface Finish of Precast Units

The formed faces of precast units shall be finished to Class F3 as set out in Clause 505
another class of finish isifpe on the drawings.

Free faces shall be finished to Class UF2 unless another class of finish is specified on the dr:
In cases where a special finish is required a trial panel shall be constructed by the Contra
after approval by tBagineer shall be kept available for inspection at the place of castin
production units shall thereafter match the approved pattern.

Those parts of the unit which are to be joined to other usiiis conorigte shall be brushed with a
stiff loush before the concrete has fully hardened. Alternatively, if the concrete has been &
harden, the surfaces shall be roughened by sand blasting or by the use of a needle gun.

Handling and Storage of Precast Units

Precast units shall be kethih a manner which will not cause damage of any kind and shall be
on a hard impermeable base.

Prestressed units and large precast normally reinforced units shall be handled and stored
stresses shall be induced in excess of thastheyhigill incur in their final positions in the Worl
unless they have been designed to resist such stresses.

Units shall be provided with adequate lifting holes or loops, placed in the locations shov
drawings or agreed by the Engineer aslahég lifted only by such holes or loops. Where it is
possible to provide holes or loops, suitable sling positions shall be indicated in paint on the u

Units shall be marked indelibly with the reference number and date of calséirsieake clwal
suitable packers which will not damage the concrete or stain the surfaces. Not more than t
shall be placed under each unit and these shall be located either at the positions of the |
support points or in positions suthehaduced stresses in the unit will be a minimum.

Testing Precast Units

10
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7122.

7123.

Precast units shall be capable of safely sustaining the loads which they have been designe
The Contractor shall subject units selected by the Engineer sosioadatiest the working
conditions. Details of such tests shall be agreed between the Engineer and the Contractor.

In the case of units subject to bending loads the test piece shall be supported at full span an
equivalent to 1.25 times tine af the live and dead loads which were assumed in the design st
maintained for one hour without the appearance of any signs of distress. The recovery one
the removal of load shall be not less than 75 per cent of the full load deflection

If the unit fails to meet the above requirements, further tests shall be carried out on two mo
either of these fail the whole batch of units will be rejected.

If the Engineer so requires, a test to destruction shall also be tdécheshounits subject to
bending shall be as follows:

The units shall be supported at full span and a load applied in increments instructed by the E
to 95 per cent of the designed ultimate load. This load shall be held for 15 faihutesfwitaout
unit. The deflection at the end of this period shall be not more than 1/40th of the span. The
then be further increased until failure occurs.

If the unit fails to sustain the required load for the prescribed periefiectiohteacgeds the
specified amount, the Engineer may order two further tests, and if either of these fail, the ba
which they represent may be rejected.

FILTER MEDIA
The grading of filter media shall be in accordance to the tablelobgradimgsawings.

Filter media must be free from fines which would clog the air spaces, and free from d
all foreign matter.

The media shall be delivered in clean vehicles and if stored it shall be placed on a clean andtfirm su
is liable to be contaminated, protected with sheets. Different sizes of media shall be kept strictly sep

The uniformity coefficient as indicated in the drawings should be adhered to and Contractor to suk
and carry out sieve analgsignic content, friability tests, etc. to the satisfaction of the Engineer. The:
are to be carried out before the media is placed in filters. All costs arising to be borne by the Contrac

SUBMISSION OF SAMPLES

As soon as possible after theaobimas been awarded, the Contractor shall submit to the Engineer a lis
suppliers from whom he proposes to purchase the materials necessary for the execution of the W
supplier must be willing to admit the Engineer or his regieehtatimemises during ordinary working
hours for the purpose of obtaining samples of the materials in question. Alternatively, if desired by t
the Contractor shall deliver the samples of

The information regarding the names of the suppliers may be submitted at different times, as may be
but no source of supply shall be changed wi
material has been approved.

Sammp s of materials approved wil!/ be retained
Samples may be tested to destruction.

All materials delivered to site must be at least equal in all respects to approved samples, btieerwise
rejected. No special payment will be made for compliance with clauses specifying tests etc. to er
control etc. unless specifically itemised in Bills of Quantities.
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724. MATERIALS FOR CONCRETE

a)

b)

General

The Contractor shall submit to thieeen full details of all materials which he proposes to use
making concrete. No concrete shall be placed in the Works until the Engineer has app
materials of which it is composed. Approved materials shall not thereafter beitaliedeolyor suk
other materials without the consent of the Engineer.

Cement
Cement shall comply with the following Kenya Standards:
I SRN 103 for Ordinary Portland cement.

1 SRN 103 for Rapid Hardening Portland cement plus all special conditions
to its ge stipulated by the manufacturer.

1 SRN 104 for Sulphate Resisting or High Alumina cement.

Cement shall be free flowing and free of
unbroken bags or in bulk. Bagged cement shall be transgucled imith effective means of
ensuring that it is protected from the weather.

Bulk cement shall be transported in vehicles or in containers specially built and equippe
purpose.

Cement in bags shall be stored in a suitable weatherpm@aof sthickuthe interior shall be dry and
well ventilated at all times. The floor shall be raised above the surrounding ground level and
constructed that no moisture rises through it.

Each delivery of cement in bags shall be stackedntagethglace. The bags shall be closely
stacked so as to reduce air circulation but shall not be stacked against an outside wall. If
used, they shall be constructed so that bags are not damaged during handling and stacking
of cementbags shall exceed 3 metres in height. Different types of cement in bags shall b
distinguished by visible markings and shall be stored in separate stacks.

Cement from broken bags shall not be used in the Works.
Cement in bags shall be usié iortler in which it is delivered.

Bulk cement shall be stored in weatherproof silos which shall bear a clear indication of i
cement contained in them. Different types of cement shall not be mixed in the same silo.

The Contractor shall prasidiecient storage capacity on site to ensure that his anticipated progr
or work is not interrupted due to lack of cement.

Cement which has become hardened or lumpy or fails to comply with the Specification in an
be removed from the site.

All cement for any one structure shall be from the same source.
All cement used in the Works shall be tested by the manufacturer or the Contractor in a
acceptable to the Engineer. The tests to be performed shall be those set outdrnth&@RN 10

Contractor shall supply two copies of each certificate to the Engineer.

Each set of tests carried out by the manu
output of each cement plant, and shall be made on samples taken irfoichasrsabsequently
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delivered to the site. Alternatively, subject to the agreement of the Engineer, the frequency
shall be one set of tests for every 200 tones of cement delivered to site from each cement ple

Cement which is storedsite for longer than one month shalieleedein the laboratory of the
Materials Branch of the Ministry of Roads, Public Works & Housing or at the Kenya E
Standards or at any other approved laboratory at the rate of one set of tiesg&Ri$ $68vVior
every 200 tonnes, and at monthly intervals thereafter.

Cement which does not comply with the Specification shall not be used in the Works and
disposed off by the Contractor.

The Contractor shall keep full records of alédatd t@the manufacture, delivery, testing and us
of all cement used in the Works and shall provide the Engineer with two copies thereof.

Fine Aggreqgate

Fine aggregate shall be clean, hard and durable and shall be natural sand, crusioed grav
crushed rock sand complying with SRN 108. All the material shall pass through a 5mm star
and the grading shall be in accordance with Zones 1, 2 or 3 of SRN 109. In order to a
acceptable grading, it may be necessary to blerglfroatemale than one source. Fine aggregat
for mortar only shall comply with SRN 135.

The fine aggregate shall not contain iron pyrites or iron oxides. It shall not contain mica, sh
other laminar, soft or porous materials or organinlesstttie Contractor can show by comparativ
tests, on finished concrete as set out in SRN 117, that the presence of such materials
adversely affect the properties of the concrete.

Other properties shall be as set out below:

Content passing @ micron standard sieve shall not exceed 3 per cent for natural or crushed
sand or 15 per cent for crushed rock sand.

Chlorides soluble in a 10 per cent solution by weight of nitric acid shall not exceed 0.05 p
weight expressed as cldoiath when tested as set out in SRN 107, subject also to the fu
restriction given in the note on total chloride contelatisesud4 (d).

Sulphates soluble in a 10 per cent solution by weight of hydrochloric acid shall not exceed O
byweight expressed as;,3hen tested as set out in SRN 601, subject also to the further rest
given in the note on total sulphate conterdiansaid24 (d).

Soundness: After five cycles of the test in AASHO T104 or an approved aggrieghantstie|
not show a weight loss of more than 10 per cent.

Organic impurities:

If the test for presence of organic impurities in aggregates described below shows that m
trace of organic impurities is present, the fine aggregateeshaééchot the Works unless the
Contractor can show by tests on finished concrete as set out in SRN 117 that the presence
impurities does not adversely affect the properties of the concrete.

Test for presence of organic impurities in aggregates:

This test is designed to indicate the presence of organic impurities in aggregates used f
concrete.

A 350 cc graduated bottle shall be filled to the 120 cc mark with a sample of the aggregate t
and a 3% solution of sodium hydmoxidger added until the volume of aggregate and liquid a
shaking gives a total volume of 200 cc. The bottle shall be stoppered, shaken thoroughly a
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d)

to stand for 24 hours. |If, after 24 hours, the colour of the solution is not derkeptinanttzep
aggregate under test may be deemed satisfactory.

Coarse aggregate

Coarse aggregate shall be clean, hard and durable crushed rock, crushed gravel or natt
complying with the requirements of SRN 110. The material shallangt icomtpyrites, iron
oxides, flaky or laminated material, hollow shells, coal or other soft or porous material, or org
unless the Contractor can show by comparative tests on finished concrete as set out in SR
the presence of suunhterials does not adversely affect the properties of the concrete. The
shall be angular, rounded or irregular as defined in SRN 107.

Coarse aggregate shall be supplied in the nominal sizes called for in the Contract and shall b
accordace with SRN 111 for each nominal size.

Other properties shall be as set out below:

The proportion of clay, silt and other impurities passing a 75 micron standard sieve shall nc
than one per cent by weight.

The content of hollow and flas shall be such as will not adversely affect the concrete quality \
tested as set out in SRN 117. The total content of aggregate shall not be more than the follo

1 40mm nominal size and above 2% of dry weight

T 20mm nominal size 5% of dry weight

1  10mm nominal size 15% of dry weight

Chlorides soluble in a 10 per cent solution by weight of nitric acid shall not exceed 0.03 p
weight, expressed as chloride ion when tested as set out in SRN 107 but subject also to
restriction undéhe note on total chloride content hereunder. Sulphates soluble in a 10 p
solution by weight of hydrochloric acid shall not exceed 0.4 per cent by weight exynreased as
tested as set out in SRN 601 subject also to the further nestrictidre ghote on total sulphate
content hereunder.

Soundness: After 5 cycles of the test in AASHO T104, the aggregate shall not show a wei
more than 12 per cent.

When tested in accordance with test C289 of the American Society idat€esim@ASTM), the
aggregate shall be neactive.

Flakiness Index when tested in accordance with SRN 113 shall be as set out hereunder:

 For 40mm stone and above, not more than 40
 For 20mm stone and below, not more than 35

If the Flakiness Inaéxhe coarse aggregate varies by more than five units from the average v
the aggregate used in the approved trial mix, then a new set of trial mixes shall be carriec
workability of the mixes has been adversely affected by such variation.

Impact value: Not more than 45 per cent when tested in accordance with SRN 107.

Ten per cent fines value: Not less than 50kN when tested in accordance with SRN 107.

Shrinkage: When mixed with other ingredients in the approved proportiers tbtestedras
set outin SRN 117, the shrinkage factor shall not exceed 0.05 per cent.
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Organic impurities: If the test for presence of organic impurities in aggregates shows that
trace of organic impurities is present, the aggregabé Iskalised in the Works unless the
Contractor can show by tests on finished concrete as set out in SRN 117 that the presence
impurities does not adversely affect the properties of the concrete.

Water absorption: The aggregate shall nowaaee absorption of more than 2.5 per cent whe
tested as set out in SRN 112.

Aggregate Crushing Value (ACV): Not more than 35 per cent.

Los Angeles Abrasion (LAA): Not more than 50 per cent.

NOTE: Total chloride and sulphate eontent:

The total ébride content, expressed as chloride ion, arising from all ingredients in a mix i
cement, water and admixtures shall not exceed the following limits, expressed as a percen

weight of cement in the-mix:

For prestressed concrete, stemad concrete or concrete containing sulphate resisting or si
sulphated cement: 0.05 per cent.

For any other reinforced concrete: 0.3 per cent in 95 per cent of all test results provided r
more than 0.5 per cent.

The total sulphate conexpressed as &@ all the ingredients in a mix including cement, water ¢
admixtures shall not exceed 0.4 per cent by weight of the aggregate or 4.0 per cent of the
cement in the mix, whichever is the lesser.

Testing Aggregates

i) Accetance testing

The Contractor shall deliver to the Engineer samples containing not less than 50 k
aggregate which he proposes to use in the Works and shall supply such further samp
Engineer may require. Each sample shall be dbadytdathow its origin and shall be
accompanied by all the information called for in SRN 107.

Tests to determine compliance of the aggregates with the requirectaums gR24(b)

and (d) shall be carried out by the Contractor in a labgutabhy ticttee Engineer. If the
tested materials fail to comply with the Specification, further tests shall be made
presence of the Contractor and the Engineer and acceptance of the material shall be
such tests.

A material shall be acegpf not less than three consecutive sets of test results st
compliance with the Specification.

i) Compliance testing

The Contractor shall carry out routine testing of aggregates for compliance w
Specification during the period that camtreitey produced for the Works. The tests se
out below shall be performed on aggregates from each separate source on the basis
of tests for each day on which aggregates are delivered to site provided that no se
shall represent mdnan 250 tonnes of fine aggregate nor more than 500 tonnes of c
aggregate, and provided also that the aggregates are of uniform quality. If the aggre
any source is variable, the frequency of testing shall be increased as instructec
Engineer.
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f)

g9)

h)

1 Grading SRN 107
9 Silt and clay contents SRN 107

I Moisture content SRN 107
9 Check on organic impurities

In addition to the above routine tests, the Contractor shall carry out the following te:
frequencies stated:

Moisture contems frequently as may be required in order to control the water content
concrete as required by the Specification.

Chloride content: As frequently as may be required to ensure that the proportion of ct
the aggregates does not excedichihstated in the Specification.

The Contractor shall take account of the fact that when the chloride content is variable
necessary to test every load in order to prevent excessive amounts of chloride contamil
concrete. For thisgmse the Contractor shall use the rapid field test (the Quantab test). In thi
of disagreement regarding the results of the field test, the chloride content of the aggrega
determined in the laboratory as described in SRN 107 (thst)/olhard

Delivery and storage of aggregates

Aggregates shall be delivered to site in clean and suitable vehicles. Different types or
aggregate shall not be delivered in one vehicle.

Each type or size of aggregate shall be stored irtealBeparaompartment having a base such
that contamination of the aggregate is prevented. Dividing walls between bins shall be sub:
continuous so that no mixing of types or sizes occurs.

The storage of aggregates shall be arranged Sarthatmsssible rapid drying out in hot weather |
prevented in order to avoid sudden fluctuations in water content. Storage of fine aggregat:
arranged so that they can drain sufficiently before use in order to prevent fluctuatemsoh wate
the concrete.

Water for concrete and mortar

Sea water or brackish water containing more than 1,000 ppm chloride ion or 2,000 ppm st
shall not be used for mixing or curing concrete.

Water shall be clean and free from harmfalnuaied] comply with the requirements of SRN 114

The Contractor shall carry out tests in accordance with SRN 114 to establish compliance
Specification.

Admixtures

i) General
The use of the admixtures in concrete may be requitedQmokeact to promote special
properties in the finished concrete or may be proposed by the Contractor to assis
comply with the Specification.
In all cases the Contractor shall submit to the Engineer full details of the admi»

propose$o use and the manner in which he proposes to add it to the mix. The info
provided shall include but not be limited to:
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a) The typical dosage, the method of dosing and the detrimental effects of an e
deficiency in the dosage.

b) The cheimal names of the main active ingredients in the admixture.

c) Whether or not the admixture contains chlorides, and if so the chloride ion
expressed as a percentage by weight of admixture.

d) Whether the admixture leads to the entrainmenwlvénawsed at the

manufacturerdés recommended dosage,
e) Details of previous uses of the admixture in Kenya.

The chloride ion content of any admixture shall not exceed 2 per cent by weigh
admixture notO3. per cent by weight of the cement in the mix.

Admixtures shall not be mixed together without the consent of the Engineer.

Calcium chloride or admixtures containing calcium chloride shall not be used in pre
concrete.

i) Workability agents

Workability agents shall comply with SRN 149 and shall not have any adverse effe
properties of the concrete.

725. BUILDING STONE

126.

All building stone shall be capable of withstanding when wet a crushing stress of 1.4 kg./sq.mm. T
stone shbbe approved by the Engineer and stone supplied therefrom shall be free from Magadi, o
mudstone, cracks, sandholes, veins, laminations or other imperfections.

The stone shall be chisel dressed into true rectangular blocks, with eanhasdrtsicegeny angles to all
adjoining surfaces, to the size specified. For exposed stonework the maximum permissible variati
the specified di mensions shall be 6mm provid
dressedmone face only, or on one face and one end, if in other respects it conforms with this spt
Stones shorter than 375mm will not be accepted.

Unless the Engineer allows otherwise the Contractor shall at his own expense provide @Gmdhdress
cubes of stone for testing.

The stone shall be sound when tested in accordance with SRN 870 except that:
i) The treatment shall be repeated for 10 cycles only; and

i) The second criterion of failure shall be amended to allow for a lo$soff merghthan 20% of its
original weight.

STONE DUST

Stone dust for blinding shall be blacktrap screened to the following grading:
Passing 10mm sieve 100%

Passing No. 4 sieve 85%- 100%

Passing No. 100 sieve 5%- 25%

17



CHAPTER 7: MATERIALS AMU Water project

127.

728.

729.

730.

731.

732.

733.

734.

735.

MURRAM

Murram shall berfr an approved source quarried so as to exclude vegetable matter, loam, top soil or
California Bearing Ratio of the murram, as determined for a sample compacted to maximum densit)
under SRN 601) and allowed to soak in watetdgs fetiall not be less than 30%. This C.B.R. is a guide
guality only and the compaction in the work will be judged by density.

WATER FOR CEMENT TREATED MATERIALS

I f water for the works is not a v aal rhuat lbé a@btairied o |
regarding the source of supply and manner of its use. Water to be used with cement or lime shall
salt, oil, alkali, organic matter, and other deleterious substances. If the water is required to be test
be doe in accordance with SRN 114 : Tests for Water for Making Concrete, all to the cost of the Con

CEMENT MORTAR

Cement mortar shall consist of proportions by volume as specified of Portland Cement and natu
crushed natural stone or a ocatitm of both as specified in SRN 135 and SRN 136 : Building Sand:
Natural Sources. The constituent materials shall be accurately gauged and mixed in an approved m

Cement mortar shall be made in small quantities only as and whed asguinediaanwhich has begun to
set or which has been mixed for a period of more than one hour shall be rejected.

HYDRATED LIME
Hydrated lime shall comply with SRN 801 : Building Limes, and shall-bgdvathe sgrai

CALCIUM CHLORIDE

Calcium chide shall be of good industrial grade, and shall be obtained from an approved source.

LIME MORTAR

Lime mortar shall consist of proportions by volume as specified of hydrated lime and naturals anc
natural stone or a combination of both asdsfagciiement mortar in Clause 729. The constituent mate
shall be accurately gauged and mixed in an approved manner.

CEMENLIME MORTAR

Cemenlime mortar shall consist of Portland Cement, hydrated lime and natural sand or crushed natu
a combination of both, as specified for cement mortar in Clause 729. The constituent materia
accurately gauged and mixed by volume in an approved manner in the proportions specified.

Cemenlime mortar shall be made only in small quargitgésvhen required. Any mortar which has begt
to set or which has been mixed for a period of more than two hours shall be rejected.

CEMENT GROUT

Cement grout shall consist of Portland Cement and water mixed in the proportion of one part by
cament and one and a half parts by volume of water. The grout shall be used within one hour of mixi

CAST STONE

Cast stone shall be manufactured by an approved manufacturer to the shapes and dimensions st
drawings, and shall conform to theereguts of SRN 871 : Cast Stone. It shall have a dense and
surface of the texture and colour detailed on the drawings or required by the Engineer. Where indics
faces of the stone shall be formed of a specially graded mix. Met&lappnovieel manufacture shall be

cast in with the stone as shown on the drawings. Samples of the completed stone shall be submr

a

Engineerds prior approval
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736.

All stones shall be protected from damage during transport and erectiooenyemieslnsrpfcoatings or
by other approved methods.

REINFORCEMENT FOR CONCRETE

Reinforcement which shall comply with the following Standards, covers plain and deformed bar re
and steel fabric to be cast into concrete in any part of thedd&sksobinclude prestressing tendons ot
any other embedded steel.

1 SRN 126 for hot rolled plain bar and high yield deformed bar
1 SRN 127 for cold worked steel bar
I SRN 128 for steel mesh fabric

All reinforcement shall be from an approved manufaétuesruaned by the Engineer, the Contractor she
submit a test certificate from the manufacturer.

All reinforcement for use in the Works shall be tested for compliance with the appropriate British S
laboratory acceptable to the Enginetevcaadpies of each test certificate shall be supplied to the Engil
The frequency of testing shall be as set out in the relevant Standard.

In addition to the testing requirements described above, the Contractor shall carry out addition
indructed by the Engineer.

Any reinforcement which does not comply with the Specification shall be removed from site.

All reinforcement shall be delivered to site either in straight lengths or cut and bent. No reinforcen
accepted in long lérsgivhich have been transported bent over double.

Any reinforcement which is likely to remain in storage for a long period shall be protected from the w
to avoid corrosion and pitting. All reinforcement which has become corrodedriepittetith ain the

opinion of the Engineer, will affect its properties shall either be removed from site or may be
compliance with the appropriate Standard at

Dowel Bars

Dowel bars and tie bars shall consikt efeml, or deformed bars of high yield steel all complying with
126 and they shall be free from oil, paint other thsakimgdcompound, dirt, loose rust and scale.

Dowel bars and tie bars shall be of sizes as shown on the drawingwritedEacieeer, and shall be
straight, free from burred edges, or other irregularities and shall have their sliding ends sawn or,
sheared.

Bond breaking compound for dowel bars shall consist of 66 per cent of 200 pen bitumleriélpaded hc
cent light creosote oil and, when cold, brought to the consistency of paint by the addition of 20 per
naphtha or other approved compound meeting the following requirements.

i) It shall not retard or in any other way affect ghef settiorete.

i) The average bond stress on bars coated with the compound with half their length cast int
specimens and subject to pull out tests at 7 days shall not exceed 0.14 newtons per square
and the total movement of the dawvedlative to the concrete shall not be less than 0.25 millime
at that stress. The concrete specimens shall be 150 millimetres by 150 millimetres in sectio
metre long and made with the same mix proportions as used in the Works.
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737.

738.

7309.

740.

741.

STRUCTURATEEL FOR WELDED WORK

Structural steel for riveted and welded work shall comply with the requirements of SRN 125 : Stru
SRN 126 : The Use of Structural Steel in Building and for Welded Work, SRN 125 : High Yield Stre
Tensile Strugal Steel, High Tensile (Fusion Welding Quality) Structural Steel for Bridges, etc. ant
Building Construction.

WATERPROOF UNDERLAY

Waterproof underlay shall consist of either waterproof paper complying with SRN 856 : Waterpr
Paper, @ntaining approved fibrous reinforcement, or 500 gauge polythene sheeting as stated in
Quantities.

PREFORMED JOINT FILLER

Preformed joint filler shall be of the thickness shown on the drawings or as stated in the Bill of Quant

The mat&al comprising joint filler shall be as stated on the drawings or approved by the Engineer.

JOINT PRIMER

Joint priming compound shal.l be entirely in
sealant to be used.

JOINT SEALING COMRODU

Poured joint sealing material shall consist of an approvetimabobeompound, complying with the
requirements of SRN 879, or a two component, cold applied compound complying with SRN 879 as
Bill of Quantities. Test Certificatggmred by an approved testing laboratory, shall be supplied by
Contractor to show that the material does in fact comply in respect of cone penetration, flow and b
undeimentioned requirements:

Test Cone Penetration Hotpoured Materials Coldpoured Materials

Penetration not to Penetration to be not I

0.15 kg. for 5 sect2& centigrade exceed 9mm than 5mm not more thi
using standard grease cone 27.5mm

Elow

On a plane inclined att@%he Flow not to exceed 5r Flow not to exceed 201

horizontal, 5 hours a@d@htigrade
Bond

25mm wide joint extended 12mm at Five cycles oftersion Three cycles of extens
of 4mm per hour atdénhtigrade. No and recompression  and recompression
more than one specimen in three to

develop a crack separation or other

opening more than 4mm deep

Approved hpbured materials shall also comply with a requirement whereby when heated for a pe
hours at a temperature of 80 degrees centigrade above recommengegeuatuirgot 30 degrees
centigrade below the safe heating temperature whichever is the greater shall still comply wit
requirements of this clause.

In addition to materials complying with SRN 879, the Engineer may approve the usetefialternati
provided that they meet the requirements of this clause relptingetd joitd sealing compounds.
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742.

743.

744.

745.

746.

747.

748.

749.

750.

CONCRETE PIPES AND SPECIALS

Concrete pipes and specials shall comply with the requirements of SRN 840. They shall carry 1
Standrds Institution registration certification trade mark, or test certificates shall be furnishe
manufacturers.

CONCRETE POROUS PIPES

Concrete porous pipes shall comply with the requirements of SRN 410 : Concrete Porous Pipes
drainage.

CONCRETE DRAIN INVERT BLOCKS

Precast concrete invert blocks shall be manufactured to the detail drawings supp
concrete Class 20/10 as specified in Table 4.2 using maximum 12mm size aggre:
required, cube test certificates shall be supgpéeddnyufacturer.

CONCRETE SLABS FOR OPEN DRAINS

Precast concrete slabs for lining open drains shall be manufactured to the detail
supplied from concrete Class 20/10 as specified in Table 4.2 using maximum 12
aggregates. If required, testecertificates shall be supplied by the manufacturer.

AGRICULTURAL TILES AND PIPES

Agricultural tiles and pipes shall be bésirmtedlarthenware, true and circular in bore ar
with an external flat bottom and plain ends suitable for laymngr Jitlt gpats.

MANHOLE COVERS AND FRAMES

Manhole covers and frames shall be basically in accordance with the requirements of
Cast Manhole Covers, Road Gully Gratings and Frames for Drainage Purposes exce
manhole covers shall be toocted of mild steel, concrete filled, in accordance with
standard detail drawings.

Foul water sewer manhol es shall have |
Circular manhole covers and frames shall be used on surface wateteswer manho

GULLY GRATINGS AND FRAMES

Gully gratings and frames shall be basically in accordance with the requirements of
nominal size 500mm x 350mm except that the gully gratings shall be constructed of
concrete filled in accordance wihatigard detail drawings.

Where indicated as being kerb inlet type, the gullies shall conform to the shape and d
given on the detail drawings supplied, but in respect of materials and workmanship c
SRN 846.

PRECAST CONCRETE MANHOLESNSRBECTION CHAMBERS

Precast concrete manholes and inspection chambers shall comply with the requiremer
854 : Concrete Cylindrical Pipes and Fittings including Manholes, Inspection Charr
Street Gullies, and they shall carry the reledamt $tstitution registered certification trad
mark, or test certificates shall be furnished by the manufacturer.

PRECAST CONCRETE GULLIES

Precast concrete gullies shall be unreinforced and shall comply with the requirements of SRN 85¢
Cylinddal Pipes and Fittings including Manholes, Inspection Chambers and Street Gullies.
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751. MANHOLE STEP IRONS

Step irons of general purpose type shall comply in all respects with SRN 845 : Malle
Irons.

752. TIMBER

Timber shall be sound, well seasoned ayl feeg¢irfrom worm, beetle, warps, shakes, split
and all forms of rot and deadwood. Where required, all timber shall be treated with cr
specified in SRN 872 : Coal Tar Creosote for the Preservation of Timber or an a
approved timbeaepervative.

753. WATER BARS

Water bars shall be ADumbell 06 type and
shall be flexible, tough, elastic and durable and of dimensions detailed. They sl
unaffected on contact with dilute acidaliser alkints and junctions shall, when possible, |
prefabricated by the manufacturer, but
recommended adhesives shall be followed and used. Samples shall be submitted for ¢
the Engine®efore use of any material.

754. CONCRETE BLOCKS
Solid and hollow concrete blocks for walling shall comply with SRN 904 in every respec

All solid and hollow concrete blocks used in the walling must be capable of withst
crushing pressure of nottlems 0.35 kg per square millimetre after 28 days. The blocks
be cast in Metric sizes.
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801.

802.

803.

804.

805.

806.

807.

8. WORKMANSHIP

HANDLING OF PIPES AND FITTINGS

The Contractor shall exercise care in the handling of all pipes, specials, valves etc., to prevent dame
stiucture surfaces and to the ends of the pipes.

LOADING AND UNLOADING

Normally loading and unloading of small diameter pipes and fittings can be undertaken by hanc
mechanical means are used care should be exercised to ensure that the haddlmgf chetiagis
the pipes and fittings.

STORAGE

The Contractor shall comply with the manuf ac
valves. Where storage dumps are to be provided along the route of the pipelinehjdwde tit be su
Engineerds approval. The cost of so providi

his rates in the Bill of Quantities.

TRANSPORT

The Contractor shall provide such transport arrangements as will effectivelyenatbs fof pipes
provided and the material of the piping. Adequate support shall be provided so as to ensure that i
and fittings are not subject to excessive movement.

EXAMINATION OF PIPES AND FITTINGS

The Contractor shall examine all pgiess, fittings and other materials to ascertain that they are i
perfectly sound condition before commencing to lay the pipes, valves etc.

INTERFERENCE WITH FENCES, DRAINS AND OTHER SERVICES

The Contractor shall ensure the proper reinstatemest dfds; telephone lines, KP&L cables etc.
where affected by his work. All services shall be adequately protected and propped to the satisfact
Engineer. The Contractor shall be liable for any damage caused to the services tuprtavite failure
adequate protection.

METHOD OF EXCAVATION

The Contractor is deemed to have covered in his excavation rates all the work that is necessary in
comply with the provisions of the Specifications in general and this Clause in particular.

a) The Contractor shall excavate the pipe trenches in the line and to the depths indicated on di
or as indicated by the Engineer. Except where otherwise indicated on the drawings or dire
the Engineer, it is intended that the trench shalVdiedexe such a depth as will allow of a
minimum cover of 600mm over the top of the barrel of the pipe when laid. All trenches s
excavated in open cuttings and for trenching to uPVC piping, shall not be opened too far in &

of pipe laying.

b) For the purpose of measurement, the width of trench shall be taken as the hominated width
particular size of sewer, irrespective of the width of trench the Contractor may choose to exce

Nominated trench width for:

75mm main 0.5m
100mm main 0.6m
150mm main 0.6m
200mm main 0.6m
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d)

f)

g9)

h)

)

K)

225mm main 0.6m
250mm main 0.6m
300mm main 0.7m
400mm main 0.8m
500mm main 0.9m
600mm main 1.0m
700mm main 1.1m
800mm main 1.2m

For two or more pipeshendgame trench the nominated width shall be the distance between t
centres of the outer pipes plus the internal radii of the outer pipes plus 400mm.

Where the trench passes through grassland, arable land or gardens, whether enclosed or ott
theturf, if any, shall be carefully pared off and stacked, and the productive soil shall be ca
removed for a width of 600mm greater than the nominated trench width, or equal to the over:
of track of excavating machine, whichever is gtetdit,aaide to be subsequently used in
reinstating the surface of the ground after the trench has been refilled.

The bottom of the trench shall be properly trimmed off, and all low places or irregularities s
levelled up with fine material.reVbek or large stones are encountered, they shall be cut dow
to a depth of at least 100mm below the level at which the bottoms of the barrel of the pi
flanges are to be laid, and covered to a like depth with fine material, so as to éeam a fine ar
bed for the pipes. The bottom of trenches to accommodate uPVC piping shall be hardel
tamping in gravel or broken stone in all soft spots. The bedding shall consist of soil which
properly compacted to provide support for the pigmnagpiy with Clause 809 b).

Joint holes shall be excavated to suit minimum dimensions as will allow the joints to be w
properly jointed.

The pipe trench shall be kept clear of water at all times as per Clause 321 of this Specificatio

The Contractor shall, wherever necessary, by means of timbering or otherwise, support the <
the trench so as to make them thoroughly secure, and afford adequate support to adjoining
land, buildings and property, during the whole time teémaiesabpen and shall remove such
timbering when the trench has been backfilled. The cost of such timbering or other work s
deemed to be included in the rates for excavation. In case the Contractor is instructed
Engineer to leave anyipof such timber in position after backfilling the trench, he will be paid
it accordingly.

The clear width inside the timbering shall be at least 150mm in excess of the external dian
the pipe being laid, in order to allow it to bevirrelg into position, in the trench without
damage to the external protection.

Should the excavation be taken out to a greater depth than is specified the bottom shall be
good to the correct level with Class 15/20 concrete or other mait gl dygpEmgineer. No
payment shall be made for any over excavation carried out by the Contractor nor for the
filling up to required levels.

If a mechanical excavator is used by the Contractor, he shall indemnify the Employer aga
clams for damage which in the opinion of the Engineer, may be caused by the use of this plat

The Contractor shall fix Sight Rails for use with boning rods at intervals of not more than 30
and temporary Bench Marks related to the Survey ohtiimngaald be provided at such
intervals as directed by the Engineer.
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808. MAIN LAYING

809.

a)

b)

d)

f)

g9)

Mains shall be laid in straight lines and/or smooth curves as indicated on the drawings. The
profile of the pipe shall be to even gradients. Any pipés stulsbdaemoved if so directed
by the Engineer,andilrai d i n proper manner at the Con:

In laying the pipes and specials care shall be taken not to damage the protective linings &
pipes shall be handled with tackle if seddigethe Engineer.

The pipes and specials shall be checked for flaws before they are lowered into the trench. A
pipes or specials have been checked they shall be cleaned and set to proper gradient and
that there is a continuous deedach washout to air valve.

When laying uPVC pipes, final connection at any fixed joints shall be deferred until the ma
the pipeline has been covered with backfill.

Large diameter curves to mains shall wherever possible be formegdfdrydaifmetion at
flexible joints, not exceeding 3 degrees, or as specified by the manufacturers.

In jointing of the pipes and specials the Contractor shall comply with the standards adopted
various types of joints as specified.

In layig pipes and specials with flanged joints, flanges shall be brought together and bolted w
faces absolutely parallel. A rubber jointing gasket ring 3mm thick shall be used in each flan
and one washer with and not provided for each bolt.

Thebolts shall be tightened up gradually and equally in the customary manner in order to dis
the stress evenly over the flange. If it is found necessary to deviate slightly from the norma
the flanged piping, the deflection shall be optameendof a bevelled gun metal ring washer
between the flanges.

The Contractor shall fix the gate valves, air valves and washout pipes all in accordance w
drawings.

The Contractor shall, subject to approval of the Engineer, cut Ipilees)ttts sag directed.
Pipes should be cut off clean and square with the axis. Cuts should be made with an ap
cutting device dependant on the type of pipe specified. Ends of pipes should be tapered by
approved by the Engineer if mechainisahje to be used.

Equipment for tapping off the mains under pressure may be employed in the making of sel
branch connections. The Contractor is required to choose a suitable method for fixing of the
to the type of pipe specifiedditee Engi neer 6 s approval

BACKFILLING OF TRENCH

a)

b)

When a section of the main has been jointed, the ends shall be temporarily closed with cap:
or flanges to prevent ingress of foreign matter into the pipe to the satisfaction of the Enginet
trench shall be properly backfilled and rammed for its whole length so that the soil cover to tt
shall not be less than 600mm except at joint holes which shall be kept clear of all backfi
necessary, by the use of timbering, so that eacls joirlt e f t fully expos
inspection. Special care shall be exercised when using surround to A.C. and uPVC pipes
shall be free from any stones and well compacted in layers to not less than 100mm above thi
of the pipe.

TheCot ractords attention is drawn to the ¢
pipes. Clay should not be used. Soils which are of a granular nature and provide adequate
after compaction shall be used. If unavailable from ex¢enatethen@ontractor should
provide suitable material for which an item in the Bill has been included.

3
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810.

811.

812.

With flexible pipes it is important that the sidefill should be firmly compacted between the p
the soil sides of the trench. The beddingl stzaéitbe placed in 75mm layers up to the crown of
the pipe with adequate compaction and then to a minimum height of 200mm or two thirds of 1
diameter. The progress of filling and tamping should proceed equally on either side of the
as b maintain an equal pressure on both sides.

c) Where a main is laid across a road or is in such a position as to interfere seriously with the
use of the road, the Contractor may, with the consent of the Engineer and at his own risk, f
holesas may be necessary. Due consideration is to be given to compaction of section of the
across the road to prevent undue settlement. In the event of damage at this section the Col
is required to-excavate and repair the pipeline albanrexpense.

ANCHOR BLOCKS AND SUPPORTS

Concrete Class 15/20 shall be placed in anchor blocks at all changes of direction of the pipeline exc
degrees and wherever else required to withstand thrust resulting from internal water préssure e.g.
ends. Concrete in plinths shall be placed where specified.

CHAMBERS AND SURFACE BOXES

Gate valves, air valves and fire hydrants etc. shall be provided with suitable chambers or surface
accordance with detailed drawings. In roads andtfeotpatbs shall have metal covers laid flush with
the surface. Indicator posts to suit shall also be provided.

TESTING

a) The Contractor shall test as long a section of main as possible subject to
maximum length of open trench approved by the. Engaeéest shall be carried out
within 12 working days of the completion of such section of the main.

b) The pipeline shall be adequately anchored during the test at stop ends or valves to p
movement under the test pressures.

c) The test sectighall be filled with water and great care should be taken to drive out all air thre
air valves, ferrules etc. The test pressure is to be at least 1.5 times the nominal working pt
for the class of pipe being tested and is to be applied ohatisas

d) The leakage from the mains and connections from each section tested shall be according |
316, i.e. not exceeding 0.02 litres per millimetre of nominal bore per kilometre of pipeline per
per bar of applied pressure head.

The deermine the rate of leakage, the Contractor shall furnish a suitable hydraulic test p
pressure gauge, connections and water meter or other appliance, for measuring the amount:
pumped. The pressure shall be raised to the amount requiHigciy dpe Engineer, and

shall be so maintained for a period of not less than two hours or whatever longer period as r
by the Engineer to examine every joint to satisfy himself that they are sound.

If the leakage is at a greater rate thapehiied, the Contractor shakaavate the trench
where necessary and shallalee the joints and replace defective work until the leakage shall |
reduced to the allowable amount.

e) The Employer shall charge the Contractor the cost of asyrequiptidgo join up tested
l engths of main if, in the Engineero6s opi
failure under test, requires the pipe to be cut, or other methods of laying should have been ac
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Water used in tegtithe main shall be supplied by the Contractor. The Contractor shall carry
all work which may be necessary for making temporary connections to the existing mains tc
water for testing at his own expense.

In carrying out the test for watémetsghthe Employer only shall authorise the operation of all
valves, but the Contractor shall provide all the necessary labour to assist in the opening and
of the valves to the Engineer 0s xpansesmuct i
connection with testing on completion.

The Engineer shall be the sole judge of water tightness.

813. CLEANING AND STERILISING THE MAIN

b)

a) When a pipeline is complete and where applicable, has successfully passet
test, it shall be thoroughhhad®sut, using if possible, an open end. Thereatfter it shall b
sterilised by being filled with a suitable solution containing not less than 20 p.p.m. «
available chlorine or such other sterilising agent as the Engineer shall approgge. After s
for 24 hours the main shall again be washed out and refilled with mains water prior
taking of bacteriological samples. The Contractor shall provide all necelssary stop
fittings and chemicals for this work.

Emptying and washing out giples shall be done in such a manner as not to damage the trenc
or cause undue flooding of the vicinity, and the Contractor shall supply and use piping, S|
and/or hose as may be necessary to facilitate the flow of water to the neargsbdraa or wate
Water used for washing out and sterilising may be supplied by the Employer when a suitable
is available but all expenses should be payable by the Contractor.

Before any section of the main is put into use, a bacteriological spieplwithhsaraken by
the Engineerdés Representative and only o
Research Laboratory or similar organisation will the main or section of main be permitted to
into supply and be considered as hagmgubstantially completed.

Any expenditure involved in providing facilities or materials for the taking of samples st
included in the Contractorodos tendered rat
as to the number of s@sipequired and the points at which they are to be taken.

The cost of the bacteriological examination will be borne by the Employer but if the san
samples are not satisfactory, the cost of any subsequent analysis will be borne by the Contra

814. CLEARANCE OF SITE

The Contractor shall remove all surplus pipes, specials and other fittings from the site as directe
Engineer. The site of works shall be levelled and all surplus excavation, debris, cut trees or bushes
carted to approvgulsites.

815.

TESTING OF WATER RETAINING STRUCTURES

As soon as possible after completion of water retaining structures viz. storage reservoirs etc. they
tested for water retention by filling to the normal maximum level with water at anohifpeateate of
than 2m in 24 hours.
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816.

When first filled, the water level should be maintained by adding of further water for a stabilizing pel
absorption and antogenous healing take place. This period may be 7 days after which the level of 1
surface should be recorded at 24 hour intervals for a test period of 7 days. The structure shall be cc
satisfactory if, during this period the total permissible drop in level, after making due allowance for ra
evaporation, should nateed 1/500th of the average water depth of the full tank, 20mm or anot
specified amount all in accordance with SRN 102. Water used in testing the structures shall be su
the ContractoiSterilisation of the structures is to be done @&sl dpedie Engineer and sampling of
water carried out similar to Clause 813.

This test shall be carried out before any backfilling has taken place.

In the event of any water retaining structures failing to pass the test, the Contractor shattmake goo
test at his own expense.

STERILISATION OF WATER RETAINING STRUCTURES

A strong chlorine solution (about 200 milligrams per litre) shall be sprayed on all interior surface
hydraulic structure. Following this, the structure shall blegavithllydiler to a depth of approximately
30 centimetres. During the filling operation, a chlorinewater mixture shall be injected by mea
solutionfeed chlorinating device. The dosage applied to the water shall be sufficient to give a
resdual of at least 50 milligrams per litre upon completion of the partial filling operation. Precaution
taken to prevent the strong chlorine solution from flowing back into the lines supplying the water.
partial filling has been contlstdficient water shall be drained from the lower ends of the appurten
piping to insure filling the lines with the heavy chlorinated water.

Chlorinated water shall be retained in the hydraulic structure and in the associated piping long er
degdroy all nesporgforming bacteria and, in any event, for at least 24 hours. Afterttbatetilorine
water has been retained for the required time, the chlorine residual shall be at least 25 milligrams pe
valves shall be operated whiléngs are filled with the heavily chlorinated water.
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901.

902.

903.

904.

9. DRAINSSEWERBNDMANHOLES

EXCAVATION FOR DRAINS, SEWERS AND MANHOLES

The ground shall be excavated to the lines and depths shown on the drawings or to such other |
depths as the Engin®ery direct. Excavations taken out to a greater depth than is necessary shall be
to the required | evel with approved materi al
Trenches shall be of sufficient width to enable théeipespesly laid and jointed. In case of pipes of
greater diameter than 300mm, the width of trench shall be external diameter of pipe, plus 400mm.
excavation has been taken out and trimmed to the levels and dimensions shown on the drawing
directed by the Engineer, the Engineer shall be informed accordingly so that he may inspect the ct
trench and no excavation shall be filled in or covered with concrete until it has been so inspected
Contractor has been authorised to pvattedide work. All surplus materials from such excavations nc
required for refilling shall be carted away to tips, or otherwise disposed of, as directed. All excavati
be kept dry, and all bailing and pumping, timbering, shoring andf sigesrtivag may be required,

and any refilling, ramming and disposal of surplus materials necessary in carrying out the excavat
backfilling of trenches shall be taken to provide a solid and even bed for barrels of the pipes and,
concretded is not specified, the floor of the trench shall be properly shaped to receive the sockets
backfill must be thoroughly rammed along the sides of the pipe.

The rate of excavation in the Bill of Quantities shall include for keepingatrériones| dygiling,
pumping, timbering, shoring and supporting of sides that may be required.

SUPPORTS FOR PITS, TRENCHES AND OTHER EXCAVATIONS

The sides of pits, trenches and other excavations shall, where necessary, be adequately supporte
satigaction of the Engineer, and all such excavations shall be of sizes sufficient to enable the pif
bedding to be laid accurately, and proper refilling and compacting to be carried out.

The Contractor shall take all precautions necessary for dfiedjafatng structures and building by
shoring, opening in short lengths or otherwise, during the time the trenches are open.

ROCK CUTTING IN TRENCHES FOR PIPES AND OTHER EXCAVATIONS

Where solid rock is met within trenches and other excavditioasut sbato a depth of 200mm below
the intended level of the bottom of the pipes, and replaced with 100mm of approved material as spe
measuring such rock excavation the Contractor will be allowed a width of 400mm more than the
dianeter of the pipes to a level of 100mm below the bottom of the pipes. The price inserted in th
Quantities shall be held to cover all expenses in connection with excavating the rock, backfilling aftel
pipes and disposing of surplusahatedirected by the Engineer.

WATER IN TRENCHES FOR PIPELINES AND OTHER EXCAVATIONS

Trenches and other excavations shall be kept free from water at all times during construction of work
the opinion of the Engineer, any concrete or aithiberearkare sufficiently set, and the Contractor shall
construct any sumps or temporary drains that the Engineer may deem necessatry.

The Contractor shall be responsible for the removal and disposal of all water entering the excavati
whatever sioce and shall deal with and dispose of such water in a manner approved by the Enginee
to ensure that excavations are kept dry while ensuring that the disposal of this water does not
nuisance to adjacent plot holders or works.

The Contramt shall provide all plant, labour and materials required for such work and all costs incurre
be deemed to be included in his rates for excavation.

1
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905.

906.

907.

908.

LAYING AND JOINTING RIGID JOINTED CONCRETE PIPES

Concrete pipes as specified in Clause 742, lsithfirbe to line and level, each pipe being separately
boned between sight rails.

For spigot and socket joints, the spigot of each pipe shall be placed home in the socket of the one p
laid, and the pipe then adjusted and fixed in itosdioecivith the spigot of the pipe accurately centred
in the socket. A ring of tarred rope yarn shall next be inserted in the socket of each pipe previously
driven home with a wooden caulking tool and wooden mallet, such yarn whetll imep2Sitionish
depth. The socket shall then be completely filled with cement mortar 1 to 2 as specified in Clause 7
fillet of the same worked all round the side. The fillet shall be levelled off and extend for a length o
than 50mm frahe face of the socket.

For 60geed jointed pipes, the joints shal/l b
in Clause 729 shall be applied evenly to the ends for jointing so as to completely fill the joint. The pi
then be neatly pointed with a band of cement mortar approximately 125mm wide and 20mm thick. T
of each joint shall also be pointed up as the work proceeds.

Special care shall be taken to see that any excess of cement mortar etc. isoffeathjicleactebint

is being made and any earth, cement or other material cleaned out of the pipes bijtiingwiragl a tight
through them as the work proceeds, or by other approved means. A properly fitting plug shall
secured at the endttué last laid pipe and shall be removed only when pipe laying is proceeding.
trenches, pipes and joint holes shall be kept free from water until the joints are thoroughly set.

Where shown on the drawings or directed by the Engineer, corabkteepiimeikied and haunched or
surrounded with concrete as specified in Clause 1019.

The price inserted in the Bill of Quantities shall include for providing, laying and jointing of pipes.

PIPES LAID WITH OPEN JOINTS

O.G. porous concrete pipes affisdén Clause 743 shall be laid unjointed with a space of 12mm betwe
the spigot and the inner end of the socket.

All pipes shall be packed and surrounded as directed by the Engineer with approved broken stone
gravel aggregate, to the gradiagshown on the drawings or stated in the Bill of Quantities. The pric
inserted in the Bill of Quantities shall include the trench excavation, providing and laying pipes, supp
placing graded packing material, refilling trench and désspphisgbfas specified.

CAST IRON PIPES

Cast iron pipes and special castings, shall be as specified in Clause 703 and shall be supplied,
jointed with lead wool properly caulked to form perfectly uniform and watertight joints, and when
jointed they shall be true to line and level.

Where cast iron pipe drains are laid on unstable ground or ground which is likely to settle appreciak
period of years they shall be pointed by means of an approved self adjusting or streaged gland
directed by the Engineer.

DRAINS TO BE LEFT CLEAN ON COMPLETION

On completion, all drains, manholes, etc. shall be flushed from end to end with water from an a
source and left clean and free from obstructions.
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909.

910.

911.

912.

REFILLING TRENCHES

Trenches slfi be refilled with suitable excavated material of 200mm surround but not before the wo
been measured and approved by the Engineer. For pipes which are not surrounded with concrete
layer of filling material shall be free from steiesdl aved be thrown directly on to the pipes, but shall be
placed and packed with care all round them. All filling shall be deposited and compacted in lay
exceeding 225mm loose depth, to a dry density not less than that of the adjdashg=@ihmTdfe

filling must be returned in the order in which it has been removed. Timber and framing shall be w
ahead of the layer to be compacted, care being taken to keep the sides of the trenches solid and to
spaces left by theéharawn timber.

CONNECTIONS OF EXISTING SEWERS AND DRAINS

Where shown on the drawings, existing sewers and drains shall be properly extended, connected al
to new sewers, culverts, drains or channels. All such connections shall be ncadstdigiiog thie

the main sewer, drain or other work and a record of their positions kept for future use or reference
pipe connections are made to a sewer, stone pitched or lined channel, the pipes shall be well and ti
into the concreta,masonry work and be so placed as to discharge in the direction of the main sewer,
or channel and with the end of the pipe carefully cut to the necessary angle. Where the connect
between pipe sewers or drains, special connectinghmpas @s the drawings shall be supplied and be
truly laid and properly jointed.

MANHOLES AND INSPECTION CHAMBERS

Manholes and inspection chambers shall be constructed in accordance with the drawings and in the
shown on the drawings or dirbgtdde Engineer. Foundation slabs shall consist of concrete of tf
appropriate classes as specified on drawings. The side walls shall consist of similar concrete or
stone as specified in Clause 725 in accordance with the drawings.

The side \la shall be fair faced or rendered internally as specified on drawings. They shall be brot
vertically to receive a precast slab formed of concrete of the appropriate classes specified and rein
as shown on the drawings. Cast iron nwveote and frames as specified in Clause 747 shall be
provided and frames shall be bedded in cement mortar 1 to 3 and so set that the tops of the covers
flush at all points with surrounding surface of the footway, verge or carriagewaygyabeheAcgse
slight adjustment of the slab level which may be necessary to accomplish this shall be effected by to
side walls with concrete integral with the slab.

If required, half channel pipes, bends and junctions as specified iarclatises&Z19 shall be laid

and bedded in cement mortar 1 to 3 to the required lines and levels, and both sides of the channel p
be benched up with concrete of the appropriate class and finished smooth to the slopes and levels «
on the éwings or directed by the Engineer. The ends of all pipes shall be neatly built in and finishe
with cement mortar 1 to 3. Where the depth of the invert exceeds 1 metre below the finished surfa
carriageway or the adjacent ground, isoassspecified in Clause 751 shall be built in with alternate step
in line vertically and with such additional hand irons as the Engineer may direct.

All manholes when completed shall be watertight and to the satisfaction of the Engingerted he price:s
in the Bill of Quantities shall include for excavation, provision of all materials, construction, refill
disposal of surplus.

PRECAST CONCRETE MANHOLES

Precast concrete manholes as specified in Clause 749 shall be supplied anélaiccgetseredy
with the drawings.
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913.

914.

915.

916.

917.

918.

9109.

920.

GULLY CONNECTIONS

Connections from gullies to sewers and surface water drains or ditches shall consist of concrete p
fittings as specified in Clause 742 jointed with cement mortar 1 to 3 as specified Adl @ipase 729
bends and junctions shall be laid to the lines and levels shown on the drawings or as directed
Engineer.

SURFACE BOXES, COVERS ETC.

Surface boxes, manholes and other covers lying within the site of the works, shall baltaised, lowere
or removed as directed by the Engineer.

GULLIES

Gullies complete with gratings and with rodding eyes where necessary all as specified in Clause 75(
supplied and laid in accordance with the drawings. Where directed by the Einginesstepoedies

shall be laid on and surrounded with 100mm of concrete of the appropriate grade specified in Table
concrete surround is to be brought up to the underside of the frame or flush with the top surface as
may be. Masomuilies shall be constructed from 225mm building stone and rendered internally. The
included in the Bill of Quantities shall include for excavation, provision of all materials, construction
junctions with connections to main drains, aetiurgtef frames to line and level, refilling and disposal of
surplus materials. Gullies shall be trapped where leading into foul sewers or into combined foul an
water sewers.

COMPLETION OF DRAINAGE WORKS

All suksoil and surface water dsdiai be completed in advance of the construction.

TEMPORARY STOPPERS

Junction pipes which are laid but not immediately connected to gullies shall be fitted with temporary
or seals, and the position of all such junctions shall be clebglyntkdimedf stakes or training wires
properly marked and labelled.

PROVISION FOR FUTURE CONNECTION TO MANHOLES

Inlet pipes of the required diameters shall be built into the walls of manholes and elsewhere for fu
and shall be of the diameters stowre drawings. The external ends of all such connections shall |
sealed off with temporary stoppers, approved by the Engineer. The pipes shall be laid and joi
specified in Clause 1005 and during the placing of the concrete they dleaJl ©agopdetgaa

SURROUNDING OR HAUNCHING OF PIPES WITH CONCRETE

Surrounding or haunching of pipes shall be carried out using concrete of the appropriate grade sp
Table 4.2. In carrying out this work the Contractor shall take care teiedekutidecand around the

pipes to ensure even bedding and solidity in the concrete and the concrete shall not be thrown dire
the pipes. The upper surface of the concrete shall be struck off with a wooden screed or template a
finishedff. The rates shall include for any formwork that the Contractor requires to use under this ite

INVERT BLOCK AND STENEEHED DRAINS

Precast concrete invert blocks and side slabs shall be formed of concrete of the appropriate grade
in Tald 4.2 to the dimensions shown on the drawings. Each course of side slabs required in the
Quantities shall be interpreted as one complete row of side slabs to one side of the channel cor
Stone used for channels shall be 225mm x 100mgnstbuidi Drains should not normally be laid to a
radius of curvature less than 10 times the actual width of the drain.

Invert block and stquitehed drains shall be constructed in the positions and to the levels and dimen:
shown on the drawings lard to true line and even fall. Wherélumglés required it shall be in 200mm
maximum thickness layers of compacted murram. The earth sides to such channels shall be neatly
to a slope of 1 to 1 or such other slope as the Engiireet.may d

4
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921.

922.

923.

Invert blocks and side slabs shall be laid on a 100mm minimum thickness of compacted murram
neatly jointed with cement mortar 1 to 3 as the work proceeds. The excavation, murram bedding,
laying and jointing invert blocks er btakfilling and disposal of surplus shall all be as specified and all
situ connections shall be in concrete of the appropriate grade specified in Table 4.2.

TESTING OF JOINTED PIPES AND MANHOLES

Sealed jointed drains, up to and including 600men slieathebe tested in sections (e.g. between
manholes) by filling with water under a head of not less than 1 metre. Drains fdigid tdtbeavater
period of 30 minutes will be passed as satisfactory but the water must be retainetl andiyatipipies unt
at least 450mm of filling has been deposited and compacted on top thereof. Drains failing to stanc
shall be taken out and the pigailrand rinted until completely wiafiet.

Drains exceeding 600mm in diameter ststibdbdy means of a smoke test before they are covered up
Both ends of the lengths of drain to be tested shall be sealed to the satisfaction of the Engineer, ar
shall then be pumped into the section from an approved machine. Shoute aegtjomishotv an
escape of smoke, the section shall be taken out and thaigipes Fminted until there is no further
escape of smoke.

Should the Engineer so direct, manholes shall be tested by completely filling with watee, mod there sl
appreciable loss over a period of 2 hours.

On completion of the works, or at suitable intervals during construction, infiltration tests will be cat
The permissible amount of infiltration shall be 1 litre per hour per linear miatesredlrdhamreder.

The Contractor shall provide all labour and apparatus for the above tests.

All testing will be done in accordance with the procedure of the British Standard Code.

PIPES WITH RUBBER RING JOINTS

Rubber rings complying with SRNII388 pvbvided by the Contractor. They will be laid in the socket ar
the pipes then jointed as specified. The jointing of pipes shall be carried out in accordanc
manufacturerdéds instructions andEngimerconf or mit

LAYING, JOINTING AND BACKFILLING FOR FLEXIBLE JOINTED PIPES

The Contractor shall ensure that any hard spots and loose stones are removed from the formatior
laying of bedding materials. The Contractor shall lay a bed of thickoessistd@rwh granular
material i.e. sand, gravel, or approved soil of friable nature.

After laying of pipes the Contractor shall lay bedding material on the sides of the pipe compacted by
into soffit of sewer.

After completion of this operdt® Contractor shall lay the bedding material on top of the pipe in 150t
layers to a thickness of 300mm. The material is to be compacted by tamping. However, precautio
be taken to avoid excessive tamping on top of the pipe. The raima&Eroaydten is to be backfilled

to comply with Clause 1009 of specification.

The pipes shall be laid with flexible ring seal joints provided that solvent cement joints could be
fittings where necessary subject to the approval of the Fipgisesrd fittings shall be checked for
deformities prior to laying. Deformed pipes and fittings shall not be accepted.

Flexible Rubber Ring Joints

The Contractor shall ensure that the spigot end is free from grit, dust or dirt and séghlbey rings st
seated evenly in the socket grove. Pipe lengths and fittings are supplied with a chamfer on the
Where pipes are to be cut or are supplied without a chamfer on the spigot end the Contractor sha

5
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924.

925.

that the pipe is cut square anddhera chamfer on the spigot end with a medium file to an angle of .
degrees. Remove saw flashing by scraping wktfife.pen

Expansion Gap

It is necessary to leave a gap between the edge of the spigot end and the base of the socket to
expansion. Moulded fittings are supplied with an embossed line indicating the correct depth of inse
other cases where the marking is not done, the Contractor shall ensure that an expansion gap of
3mm per metre length of pipe or at3east der pipe length is provided. This can be done by markin
spigot ends or by pushing spigot fully home, making a small mark on pipe and then withdrawing the
15mm.

After completing jointing the pipe shall be laid on the prepared bedhatkisgitalke depression is
created in the bed for the socket.

Solvent Cement Joints

For solvent cement joints make sure that mating surfaces are clean and free of grease and dirt. |
mating surface with sandpaper, clean both surfacessiit ftléd using a clean cloth. Apply solvent
cement on both mating surfaces. Without delay bring mating surfaces together and hold in position
a few seconds. A layer of cement should be visible at the edges. Joints should fontabdedisturbed
10 minutes after assembly.

WEEPHOLES

Where shown on the Drawings or directed by the Engineer, the Contractor shall cast weepholes into
walls. The Contractor shall provide and place plastic pipes of the diameter shows tinfthienDrawing
weepholes which will be firmly held in position during the placing of the concrete. A 500mm x 500m
of approved filter fabric shall be placed, central on the weephole between the concrete wall anc
material.

DEBRIS SCREENS

Whereshown on the Drawings, the Contractor shall fabricate and install debris screens across the fi
of the drain channel csEsgion. The screens shall be fabricated using galvanised mild steel compl
with BS 729. They shall be mounted onpRdEtssand incorporate a safe access platform to facilitate
manual clearing of debris as shown on the Drawings.
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10. MISCELLANEOUS

1001.GENERAL

The Contractor is referred to the drawings as to the general character of the works and he shall all
rates foany extra costs he may consider incurred by reason of the work being in detached positions,
guantities, difficulty of access or for any other cause. He should also make due allowance for s
installations taking place during the cofréngygontract.

This section of the Specification refers to miscellaneous items. Clauses elsewhere in the Specifica
also be followed where relevant.

1002.BONDING TIES

Bonding ties shall be 75mm wide x 250mm long galvanisedalgtiragpaed metal strip, cast
100mm into concrete surfaces in contact with block work. The bonding tie used shall be approve

A

Engineerb6s Representative.

1003.PRECAST LINTELS

All precast items shall be marked with the date of casting and shall nttebevdmbitt inttl they have
matured for 28 days. Ends of bar reinforcement shall be hooked or bent as required. The cc
reinforcement shall/l be 25mm from internal f a
shall be numberedidentification.

Lintels shall have timber eiopneed inserts cast in for fixing metal windows where required and shall h
fair face finish on all surfaces exposed to view and hacked surfaces where plastered.

1004.BLOCKWORK

Building blocks shall be denserete blocks complying with the requirements of B.S. 2028, 1364, w
faces for plastering and having a compressive strength of 14 N/sq.mm. (Table 2, Type Al4).

Blocks shall be obtained from an approved manufacturer and shall be equal sopsawplsilock
approved by the Engineerdés Representative.

Blocks shall be carefully handled and stored on site and protected from the weather at all times.

Surfaces on which blockwork is to be built shall be kept clean. Blocks shall be evééingtteid befor
and the tops of walls where blockwork has been left shall be well wetdroefarieage Blockwork

shall be built plumb, true to line and level, with all perpends vertical and in line. Blocks shall be bu
bond and alternataicses shall be block bonded at all junctions, no cut block shall be less than half a |
Joints in concrete blockwork shall be well filled with gauged mortar and shall not exceed 10mm in wi
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1005.DAMPPROOF COURSE (D.P.C.)

Hessian based metal coianien for darppoof courses shall be lead cored, complying with B.S. 743
paragraph 4, type D, weighing not less than 4.4 kg. per square rped. cBansg shall be bedded
horizontally in mortar as for blockwork with 115mm laps in leagtharahfjiéd.

1006.HARDWOOD

Hardwood for joinery shall be sound, well conditioned and seasoned Mvuli complying with the requ
of B.S. 1186 Part 1, Class 1. A sample of each representative section for use in the work shall be
submitted byeh Contractor for approval by the Engine
or- 2%).

1007.PLYWOOD

Plywood generally shall comply with B.S. 1455. That from sources not included in B.S. 1455 sh
corresponding grades of veneers asdofyponding. Plywood for flush doors shall be Grade | Mvul
veneered.

1008.DOORS

Internal doors shall be hardwood framed solid cored flush doors constructed in accordance with B.S.
3, faced both sides with 3mm thick Mvuli veneered plywoadadinalipgevith matching hardwood
lipping. Moisture content at delivery shall be 12%)+ or

1009.FRAMES AND LININGS

Door frames and linings shall be Class 1 Mvuli mortice and tenon jointed -ftaamggefar Btdrnal
doors shall be Class 1 Mengued at angles.

1010.ARCHITRAVES AND STOPS

Architraves and stops shall be Class 1 Mvuli matching to the frames and linings.

1011.IRONMONGERY

Al | ironmongery shal/l be obtained from a sou
be submittdakfore ordering and the articles ordered shall match up with the approved samples. Scr
a like metal shall be used for all fittings.

1012.JOINERY

Al exposed joinero6és work shall have whilpught
rounded arises.

Where the term 6framingd or o6framedd i s made
tenons and hardwood pins and the best known means of putting the work together.

All framed work shall be put togethely laosl stacked under cover where a free current of air car
circulate and is not to be wedged and glued until it is required for fixing.

All joinery, when brought on the works, shall be stacked under cover.

The Engineer or his representative, shélllhéyle of access to the joinery works and power to condem
any work not approved and any approval expressed or implied is not to relieve the Contractor f
responsibility and liability to make good any shrinkage or other defects thaftenaheapmehria

fixed.

All joinery to be painted shall be knotted and primed.
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The Contractor shall provide all materials, labour, framing, fixing, etc., nails, screws and everything r
for the proper execution and completion of the work.

1013.FIXINGIOINERY

Doors shall be hung on one or one and a half pairs of butt hinges to give a maximum even toleranc
all round.

Subframes shall be fixed to blockwork with three fixing clamps per side and one dowel let 50mm
floor and 50mm inte thot of each leg. Linings shall be fixed after completion of other finishings by m
of screwing and pellating tdraoies with matching hardwood pellates. Architraves and stops shall
pinned on, heads punched and filled with tinted filler.

1014.FIXING IRONMONGERY

The rates for supplying and fixing ironmongery shall include for all sinking, cutting, boring, mortis
making good, replacing damaged screws, oiling, adjusting and leaving in good working order
mastering all keys.

1015.BOLTS ANDWN'S

Bolts and nuts shall comply with the relevant requirements of the British Standards as set out below:
Black Hexagon Bolts, Screws and Nuts B.S. 4190, Grade 4.6
Metal Washers for General Purpose B.S. 4320

Black Cup and Countersunk Head Bolts
and Screws, with Nuts B.S. 4993

The items shall preferably have coarse metric threads but items with B.S.W. threads may be use
lengths shall be sufficient to ensure that nuts are full threaded when tightened in their final position.

1016.STRUCTURASTEELWORK

The whole of the structural steelwork and testing shall comply with the relevant clauses of B.S. 4
Contractor shall include for the preparation of all shop details from the drawings supplied by the Eng
such details shalldmproved in writing by the Engineer before the work is put in hand. Every drawing
show the number and sizes of all rivets and bolts, complete details of welds, type of electrodes,
procedure, whether the welds are to be made in thessiwdpem ahd any other relevant information.
The Contractor shall be responsible for the accuracy of his shop details and for shop fittings ¢
connections.

The Contractor shall take the dimensions from the structure and he shall ver#fygaledioretiseén
drawings before the work is put in hand.

Any damage to materials on the site due to inadequate precautions being taken during the erectic
steel work shall be made good to the rsaaxttiosfox
expense.

The fabrication and erection of the steelwork shall be carried out in accordance with Part 5 of B.S. 4«

1017.GALVANISED WORK

Iron and steel, where galvanised, shall comply with B.S. 729, entirely coated with zinc after fabric
comtete immersion in a zinc bath in one operation and all excess carefully removed. The finished
shall be clean and uniform.

1018.ELECTRICAL INSTALLATION

The electrical installations will be carried out by Licensed Electrician and compdyinggwith the foll

3
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a) Regulations for Electrical Equipment of Buildings issued by the Institution of Electrical Engine
b) Electric Power Act.
c) The K. P. &8aws. Co. 6s Bye

d) Relevant current British Standards and Codes of Practice.

e) All the relevant das in this Specification, particularly the clauses in Sections 13 and 14.

PLUMBING INSTALLATION

1019.WATER AUTHORITIES REGULATIONS

The internal plumbing work shall be carried out to the satisfaction of and in accordance with the regL
the local Watéuthority.

1020.RAINWATER INSTALLATIONS

Rai nwater installation shaldl be in grey PVC |

1022.TESTI NG PLUMBEROGS WORK

The plumbing work and sanitary fittings shal
direct andb his entire satisfaction. Gutters and rainwater pipes shall be tested with water to satis
Engineerdéds Representative that gutters are t

1022.SETTING OUT

The positions of all pipe rungt éheing j oints and connections,
Representative before work is commenced.

1023.COPPER TUBES AND FITTINGS
Light gauge copper tubes shall comply with B.S. 2871 Part 1, Table X.

Fittings: Fittings and couplings for joindmgshmf comply with B.S. 864, Part 2 for capillary and
compression type A fittings.

Fixing: Tubes shall be fixed clear of walls or soffits with two piece copper spacing clips complying
1494 Table 8d, but in metric sizes to suit tubest spcadra than 1.2m horizontally and 1.5m vertically
for 15mm diameter pipes 2.0m horizontally and 2.5m vertically for 22mm and 28mm diameter pipes.

1024.PLASTIC PIPES, FITTINGS AND ACCESSORIES

uPVC soil and ventilating pipes and fittings shall conflyisith BN aste pipes and fittings shall be
modified unplasticised polyvinyl chloride (MuPVC). Waste traps shall comply with B.S. 3943.
gratings shall be plastic coated steel wire.

1025.SLEEVES

Where sleeves are required for pipes passing theoetghocdriockwork they shall be of galvanised steel
heavy gauge tube of sufficient diameter to give a space of 3mm all round the pipe.

1026.PIPEWORK GENERALLY

Pipes shall be in the maximum lengths possible to avoid unnecessary jointing and fededtto sufficier
prevent air locks and to enable the system to be drained down.

4
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1027.BRASSWORK

Ball Valves: Piston type ball valves shall comply with B.S. 1212, Part 1 for high or low pressure as ©
Floats to break feed cisterns shall be copper type caithpB/S. 1968, Class C.

Bibtaps shall comply with B.S. 1010 and shall be of brass with fixed jumpers, chromium plated ani
coded for hot and cold.

Pillar valves shall comply with B.S. 1010 and shall be of brass with fixed jumpktgdchr@mium p
colour coded for hot and cold.

Stop valves shall comply with B.S. 1010 and shall be of brass with crutch handles.

1028.CISTERNS

Storage cisterns and break feed cisterns shall be galvanised steel cisterns complying with B.S. 417,

1029.SANITARFITTINGS

Sanitary fittings shall be manufactured from glazed vitreous china complying with the requirement:
3402. They shall be supplied by an approved firm and shall pass the requirements of the loce
Authority.

PLASTERWORK AND OTHER RLW@ALL AND CEILING
FINISHINGS

1030.GENERAL

Al | branded materials shal/l be delivered in
and the name of the material concerned. Cement, lime, plaster etc., shall be stored separately off t
in dry conditions. All surfaces shall be properly prepared for plastering, rendering and screeding anc
or cleaned free from dust and all traces of efflorescence and contamination removed. Concrete
shall be thoroughly cleaned free ftoamesd|of mould oil or other formwork coatings and hacked to provit
a key.

Surface to receive plastering, rendering, screeding etc. shall be wetted sufficiently in advance to er
correct conditions for adhesion. Undercoats shall be thatmingtalyts allow for keying and allowed to
dry sufficiently before application of further coats. Dubbing out shall be in the same mix as the sul
coat and shall not exceed 20mm in thickness in one application.

1031.METAL LATHING

Metal lathing shalllight galvanised expanded metal weighing not less than 1.2 kg. per square metre
complying in all other respects with B.S. 1369.

1032.CEMENT

Cement shall be Ordinary Portland Cement and shall comply2dithVidgt®znd/or an equivalent
approved colear cements shall comply with KB Gihd shall be obtained from an approved
manufacturer.

1033.SANDS

Sand for cement and lime shall comply with B.S. 1199, Table 1 for undercoats and Table 2 for finishi
Sand for floor screeds shall comply with9®.STable 1.
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1034.LIME PUTTY

Lime putty shall be prepared from hydrated lime complying with B.S. 890, Table 2. Hydrated lime
added to water, stirred to a creamy consistency and left to mature for at least sixteen hours bef
Alternativelyeady slaked lime may be obtained from an approved manufacturer. The lime putty st
protected from drying out.

1035.PLASTICISERS

Pl asticisers sh
Representative in accorglanav i t

al | be of the resin type an
h the manufacturero66s instruct

1036.WATER PROOFERS

Water proofers shall be approved integral water proofers and shall be used in accordance w
manufacturerds instructions.

1037.ANGLE AND CASING BEADS AND RENDER STOPS

Galvanised steel angle and@gasi beads and render stops shalll |
equal and approved.

TILE WORK
1038.GLAZED CERAMIC WALL TILES

Glazed and eggshell ceramic wall tiles shall comply with B.S. 1218 and shall be of the colours de
Samples of tilesh a | | be submitted to the Engineer s R

1039.ADHESIVE

Adhesive for fixing wall tiles shall be approved adhesive.

1040.FIXING WALL TILES

Tiles shall be wiped clean and fixed dry with the approved adhesive all in accordancerwiths manuf
recommendations with straight joints 1.6mm wide, pointed in white cement.

1041.CERAMIC FLOOR TILES

Ceramic floor tiles shall be fully vitrified clay tiles complying with B.S. 1286 and having a water abso
exceeding 0.3%.

1042.LAYING FLOOR TILES

For lging of floor tiles the surface of the compacted bedding shall be spread with a 3mm thick cem
sand (1:1) slurry. Floor tiles shall be wiped clean and laid dry, in a square pattern with 3mm wide i
tapped into the grout. Pointing shrefitbapproved proprietory tile grout, tinted to match floor tiles.

1043.FIXING METAL LATHING

At junctions of blockwork and concrete where rendering continues over both surfaces a 100mm wid
expanded metal lath shall be fixed, centred on the joint.

1044.FINSH

Cemenlimesand undercoats shall be allowed to dry out thoroughly before a further coat is applie
scratched to provide an adequate key for the next coat. The finishing coat shall be finished with a s
A neat cut shall be made wvatledige of the trowel through all coats of the wall plaster at junctions w
concrete columns and soffits.
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1045.INTERNAL RENDERING

The internal rendering on concrete block panels shall be two coat work, total 20mm finished thickne
undercoat to be 1:&efnent, lime putty, sand by volume, 9mm to 12mm thick and scratched for key.
finishing coat to be 1:1:6 cement, lime putty, sand by volume, 6mm to 9mm thick, trowelled smc
junctions of panels to concrete columns and beam soffit, fidistinthevith a clean trowel cutting
through both coats of rendering.

1046.EXTERNAL RENDERING (TYROLEAN)

The external rendering on concrete blockwork and outesitiacermndriete frame shall be two coat work,
total 15mm finished thickness. Clean aar@ jptepk and concrete surfaces, shot pin metal lath strip
100mm wide at concrete/blockwork junctions and apply undercoat 10mm finished thickness of 1:1:€
lime putty, sand by volume, floated smooth. The finishing coat shall be approidknatéhlyitam th
Culamix Tyrolean open honeycombed texture machine applied to the required thickness by skilled o
strictly in accordance with the manufacturer
Industries Ltd., agents in &ekgncem, P.O. Box 14267, Nairobi, Kenya or other approved alternati
The undercoat surface shall be sound and clean and free from any loose material. All window &
frames shall be protected by suitable masking.

1047.EXPANSION JOINTS

Expansion jasnin clay ceramic tile flooring shall be 6mm wide x 50mm deep, unless otherwise desc
formed with 6mm wide x 38mm deep butyl rubber or other equal and approved compressible strif
with 6mm wide x 12mm deep polysulphide compound to ntdifingplo&t surfaces of concrete or
screed in contact with the butyl rubber shall be primed.

Expansion joints shall be formed at perimeters and at not less than 4.5 metre centres both ways in
areas.

1048.PREPARATION

Concrete floors to recetreesls shall be raked where necessary to remove concrete, plaster or mo
droppings and well brushed to remove all loose particles and dirt. Concrete floors shall be well wett
the screeds are laid.

PAINTING AND DECORATING

1049.PAINT AND PAINTING

All paint, including primers, undercoats and finishings, polish, emulsion etc., to be used shall be
ready for use from the manufacturer approved by the Engineer.

The Contractor shall order direct from the manufacturer and only fresiilpaied ¥albleeused.

All paints shall be of the qualities, i.e. exterior, interior etc., types and colours scheduled. All coats
system shall be obtained from the same manufacturer, shall be ordered for use together and a
practicable, shak ordered on one order in sufficient quantity for the whole of the work, particularly
case of the finishing colour. Where more than one of the three systemgdgtoss flaghis in use,

these paints shall be used in strict accoritfattoeivaccompanying printed instructions.

The Contractor shall use only paints delivered to the site in original sealed containers, not exceeding
capacity, stamped and bearing the manuéfact u|]
application (e.g. brushing) colour, quantity, batch number and date of manufacture, and expiry.

Contractoro6s stocks shall not be accepted unl

The paint, which will be subject to samplingirsgndstes| be used exactly as received, after adequate
stirring, without the addition of thinners, driers, or adulterating materials of any kind.

7
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Al l tints and shades (including colours of |
Repesentative and the Contractor shall allow in his prices for executing the painting work in colour s
to be prepared from a wide range of colours.

All paints described as oil paint shall be alkyd paint.

No painting on exterior work shall be ecatriedvet weather or upon surfaces which are not thoroughly
dry. Painting shall not proceed in dusty conditions. Each coat of paint shall be thoroughly dry and
rubbed down with glass paper before a subsequent coat is applied. Adegybettakaretmpeotect
surfaces of paintwork, still wet.

Lead based priming paints for steelwork shall conform to B.S. 2521 and 2523.

1050.PREPARATION

Copper pipes shall be washed with soap and water, roughened with abrasive paper and washed w
spirit.

Metalwork- remove all scale from unprimed iron and steelwork, degrease using proprietary so
compatible with paint finish, remove all dirt and rust by brushing with a steel wire brush. Clean
delivered primed, of dirt and dust ahdipoany damage to primed surfaces in transit or erection.

Hardwood rub down and brush off all dirt and dust, stop any holes or other imperfections with stc
tinted to match pigment finish.

1051.PROTECTIVE DECORATIVE FINISH

The protective decordiivish on hardwood joinery shall be PX65 (Pinotex) and Holdex as manufacti
and supplied by Sadolins Paints (E.A.), or other equal and approved finish.

External frames and doors shall be treated with two coats PX65 (Pinotex) Pigmented dyefore fixing
coat PX65 (Pinotex) Top Coat after fixing.

Internal frames and doors shall be treated with two coats PX65 (Pinotex) Pigmented before fixing
coat after fixing and finished with two coats of Holdex, Silk Matt Interior Lacquer.

Application ahl | be strictly in accordance with the
Not more than three months should separate the initial (before fixing) and final (after fixing) coats.

1052.RENDERED PANELS

The internal rendered blockwork panels shall be paintezbatghSavaitex Matt relsased surface
coating or other equal and approved coating.

Rendered wall surface shall be cleaned down and Sandtex coats laid on by brush or roller in accord
t he manufacturer 6s r ec owllma bechliowved.o n s . Sprayi ng

1053.IRONMONGERY FURNITURE

The rates for painting shall include for taking down and refixing ironmongery furniture, kicking plate
necessary.

ROADS AND FOOTPATHS

1054.PREPARATION OF ROAD FORMATION

After excavation or filling has t@mpleted the road formation shall be shaped to the required contour :
compacted with an1® tonne roller.
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If any soft places develop in the formation during compaction they shall be excavated to such deptl
Engineer may direct, refillddhairdcore or other approved granular material, levelednpadted
before the stiase is laid.

1055.MURRAM SUBASE

The murram sbhse will be constructed only in poor soil conditions where directed by the Engineer.
murram shall be from an apgreource quarried so as to exclude vegetable matter, loam, topsoil or ¢
The California Bearing Ratio (C.B.R.) of the murram, as determined for a sample compacted to n
density as defined under B.S. 1377 and allowed to soak in water; Bivdibuotlag less than 30. This
C.B.R. is a guide to quality only and the compaction in the work will be judged by density.

The murram sbhse shall be of the thickness as shown on drawings or stated in the Bill of Quantities.

The sulbase shallkbevenly spread and compacted usii aortie roller for road construction-and a 2

4 tonne roller for footpath construction. The Contractor will be required to maintain the selected mat
optimum moisture content to achieve maximum soripaatiads and footpaths shall be finished to the
grades and levels shown on the drawings.

1056. WATERBOUND MACADAM BASE

The base shall consist of crushed building stone mechanically laid in one or more separate layers,
give a total compacted nleiek as shown on the drawings, or stated in the Bill of Quantities. The first |
shall be placed to produce a thickness of 75mm to 150mm after compaction as specified. Where :
thickness than 150mm of base is specified the materialcshalbdgmataite layers each not less than
75mm or more than 150mm in thickness after compaction.
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The stone shall have the following gradings:

B.S. Sieve Size % by Weight Passing
5in. (125mm) ring 100
3in. (75mm) 25-80
1.51in. (38mm) 0-20

3/4 in. (20mm) 0-5

Alternatively, a stone base may be placed by hand. In this case the first stones in each layer, whicl
of a cubical nature, shall be placed to the approximate height of the layer. When an ared has been
in this way a second placing of stones of smaller size shall be positioned by eye in the spaces betwe
first placed, and wedged home by hammering. A third placing of stones shall follow the second a
until in the opinion of the Engimeeeoids are sufficiently filled to permit compaction.

Thorough watering shall be carried out at all stages of compaction. Initial compaction shall be wi
roller. The surface shall then be blinded with quarry dust so as to fill teenpketesijcasd again
rolled, this time using a heavy roller. The base shall then be well watered and brushed and permitt
Further rolling with a heavy roller, blinding with quarry dust, watering and brushing shall be carriec
the wholpresents a homogeneous surface and no movement is visible under the action of the heav
On completion of the base, and before any surfacing is laid, the finishing surface shall be maintai
from potholes, ruts and undulations, irreguleptiessions, loose material or other defects, and shall
remain true to cresstion, line and level.

1057.ROLLED ASPHALT HOT PROCESS WEARING COURSE

Rolled asphalt wearing course shall be made and laid in accordance with British Standard 594
AsphalfHot Process) and the thickness after compaction shall be as shown on the drawings or state
Bill of Quantities. Except where impracticable, the rolled asphalt shall be laid using an approved pav

Where a base course has been used aslmagufacing, the wearing course shall be laid thereon as
soon as practicable, care being taken that the latter is thoroughly clean. In any case the wearin
should be laid within 3 days of the laying of the base course, unless the Erheresseyliamd rmo
construction or other traffic shall be allowed on the base course.

1058.BITUMEN MACADAM WEARING COURSE

Bitumen macadam wearing course shall be made and laid in accordance with British Standard
Bitumen Macadam with Crushed Rock omg@lagat®, using the appropriate Table and Section(s)
thereof, other than those for Dense Bitumen Macadam, and nominal size of aggregate all as show
drawings or stated in the Bill of Quantities. Except where impracticable the bitumeberlamhdam she
using an approved paver. The maximum mixing temperature for straight run bitumenrl®fCisnetration
155 degrees centigrade. For other penetration bitumens the mixing temperature shall be as deter!
the Engineer.

1059. COMPACTION AND SURHAGIESH

As soon as rolling can be effected without causing undue displacement of the material, and while the
is above the minimum temperature stated in Table 6.3, it shall be uniformly cordfiatbedidy an 8
roller having a width of roleestthan 18 inches.

1060.PREPARATION OF THE BASE FOR SURFACING OR SURFACE DRESSING

Before any binder or coating material is applied to a base the latter shall have been freed from all e»
material by brushing with mechanical sweepers or stiff brooms.

Macadam or murram bases shall normally receive a priming coat in accordance with the following clz

10
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Concrete, bitumen bound or rolled asphalt bases shall normally receive a tack coat in accordance
following clause.

1061.PRIME COAT AND TACK COAT

When a base is to be sealed before surfacing by means of a prime coat, the surface shall first be pr
accordance with the preceding clause.

Unless otherwise stated in the Bill of Quantities or ordered by the Engineer, the primeldmat materia
bitumen grade M.C.O. at a rate of applicatieh5ofit/&y.m. It shall be applied with a mechanical

bitumen distributor complying with the requirements of British Standard 1707 : Binder Distributors
Surface Dressing.

The prime codtal be cured for 48 hours. This period may be relaxed at the discretion of the Engine
shall be informed and shall give his consent before any surfacing works are commenced.

The Contractor shall not permit traffic to run on a prime coas isNhereotbable the Engineer shall
order an application of medium sand at a rate of 6 kg./sg.m. which item shall be measured and
separately.

Where adhesion on an existing surface is to be improved before surfacing by means of a tack c
surface shall first be prepared in accordance with the preceding clause.

Unless otherwise stated in the Bill of Quantities or ordered by the Engineer, the tack coat material
approved bitumen emulsion in accordance with British Standanéd RbaB8iEmulsion containing not
less than 55% of bitumen. It shall be mechanically applied at a 048 bf.&@3n.

The tack coat shall be allowed to cure to a
surfacing workseacommenced. Any ponding which has occurred must be brushed out to bring
coverage within the limits specified.

The Contractor shall not permit traffic under any circumstances to run on a tack coat.

1062.ROLLING OF SURFACE MATERIALS

The type and weightoller to be employed on each course of surfacing shall be approved before hal
the Engineer. Notwithstanding this, the Engineer may call for a certified weighbridge ticket in respe
roller at any time.

Roller wheels shall always be atebeven. An adequate water tank shall be provided together with a ft
operating roller sprinkler system. The roller shall be operated by a person fully trained and experi
rolling technique.

Rolling shall be generally carried out in dit@igittection, working from the edge of the carriageway tc
the crown or, in the case of a superelevated carriageway, from the low to the high side. The secc
should be precisely on the path of the first, before the roller shifts transyersetywhdédeds should
approach the freshly laid material. Reversing should be carried out slowly and smoothly and the 1
points staggered across the carriageway to avoid any wave effect. Rolling should be continued
rolimarks are elimédhand there is no perceptible movement under the roller wheels.

Idle standing on freshly laid material is not permitted.

If the total surfacing to be compacted exceeds 3,300 sq.m. per day, the Contractor shall provide &
roller.

In confinedr@as where normal rolling is not possible, mechanical tamping will be permitted. The ta
must be employed systemacedcatilgi $lo. gi ve a s m¢

11



CHAPTER 10: MISCELLANEOUS AMU Water project

No traffic will be permitted on a surfacing course until it has been compactgunimd ghttiee o
Engineer has acquired a sufficient set.

1063. TRAFFIC ON NEWLY CONSTRUCTED ROADS

The Contractor will not be permitted to use a new carriageway at any stage of construction without t
permi ssion of the Engineerds Representative.

Notwittsandi ng any conditions which the Engineer
permission, the Contractor will be solely responsible for maintaining the new carriageway, keej
surface clean and for making good at his own eypagisage or wear so caused.

1064.LAYING KERBS, CHANNELS AND EDGING BLOCKS

Kerbs, channels and edging blocks shall be bedded true to line and level in cement mortar on a |
foundation Grade 15. They shall be haunched with concrete Grade 1%nTHm foandeh shall be
laid before the approvedmmge is laid to the dimensions shown on the drawings.

1065.CONCRETE BLOCK PAVINGS

The precast concrete blocks have to be manufactured to the following requirements:
i) Depth of block to be 60mm and 80mm.

i) The concrete used shall have a maximum aggregate size of 20mm, high workability, and s
designed to have a 20 day characteristic cube strength of 45 N/sg.mm.

iii) To ensure that the surface does not polish but retains a micro textuie lmvgspeemo
skidding resistance, sands containing more than 25% acid soluble material must not be used

iv) To ensure interlock between blocks, they must be manufactured to accurate dimensions,
allows them to be laid with only small spaces betyo@@s.t When laid, the spaces between
blocks should not exceed 2 to 3mm.

1066.LAYING OF BLOCKS

The blocks should be laid in such a way so as to develop interlock. The surface ¢
comprises closely fitting paving blocks, the spaces between theshwitbirdys$i and
sand patrticles.

The finished surface level shall be within 5mm of the design level. The maximum deformation w
completed surface measured by a 3m straight edge placed parallel to the centre line of the road ir
the catageway where vertical curves necessitate a greater deviation.

The level of any two adjacent blocks should not deviate by more than 2mm.

1067.LAYING COURSE

The laying course shall consist of 40mm sand as specified containing not more than 3¢
and claypy weight, and, with no more than 10% retained on a 5mm sieve. It is spre:
give a thickness when compacted of 40mm. The profile of the uncompacted sand she
similar to that of the final surface. The required thickness of uncompactgdtsand form
laying course will depend upon its moisture content grading, and adegnpaaiopre

The laying course sand needs to be spread to a greater depth than the target com,
depth of 40mm. The amount of surcharge will be of the ord®&noh Hutdhe exact

value is best determined by trial. To avoid any need to adjust the surcharge c
construction, it is helpful to keep the sand grading and moisture content sensibly const:

12
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Once spread the sand should be screed smooth twr leals EEss than 4.5m wide, the kerbs may be
used as screeding guides, but on wide pavements, it is necessary to set temporary screed rails for s
the laying course. During spreading and screeding, operatives must not stand iniskeeusavenotherw
precompaction will occur causing irregularities in the final road surface. To minimise the risk of disti
it is advisable to avoid screeding sand long distances in front of the block laying face.

1068.CUTTING BLOCKS

Awkward shapes at edgesbstructions, like gulleys manholes are filled by cutting blocks with a bl
splitter or by using a bolster chisel and hammer.

1069.VIBRATION

When the laying of concrete blocks has been completed, then blocks should be vibrated with a plate
The ibrator should have a centrifugal force of 0.35 to 0.50 sg.m. A frequency of 75 to 100
recommended.

The required number of passes of the plate depends upon a variety of factors and is best determine
trial. It should be sufficient tadprew even riding surface and prevent vehicles from causing furth
compaction. Normally two or three passes will suffice. Vibration should not be carried out within ab:
unrestricted blocks; on the other hand, as little surface courseshsydddsleft unvibrated overnight.

Finally, sand should be brushed over the surface and two or three further passes of the vibrator 1
complete interlock and fill the joints.

As soon as vibration has been completed, the road can be used.

1070.PREPARATION OF FOOTPATH FORMATION

After the excavation of filling has been completed as specified the footpath formation shall be regule
even and uniform surface, and compacted with a roller weighing not less than 2.5 tonnes.

If any soft placesvdlop in the formation during compaction they shall be excavated and backfilled
approved granular material, levelledcamdpacted.

1071.PRECAST CONCRETE PAVING

Precast concrete paving slabs shall be to B.S. 368 : 1971 and shall be laid avithr Lis3nigrfeven

pats not less than 150mm diameter for each slab. They shall be laid at a level not exceeding 4mm ¢
top of the kerb or concrete edging. The joints shall be thoroughly cleaned out and grouted with
mortar well brushed infarghed off. No cracked or broken slabs shall be used.

1072.CHASING

Chasing in lodearing walling for pipes, etc., is to be kept to a minimum size of cut and the position
runs of chases are to be approved by the Engineer before any cutting.is commenced

1073.DAMPPROOF COURSES (D.P.C))

Damporoof courses shall be 1000 gauge polythene free from tears and holes and be laid with 1
minimum laps on and including a levelling screed of cement mortar.

1074.BITUMINOUS FELT ROOFING
Bituminous felt roofing shallried&ut complete by an approved Specidlish@Battor.

Felt roofing shall be executed in accordance with British Standard Code of Practice C.P. 114/101 al
in accordance with the manuf act ufalelO@msn minimsnt r u
in 3 metres for flat roofs, and the minimum specification shall be as follows (Felt to B.S. 747):

13
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a) One layer of asphalt saturated felt (weighing 6.8 kg. per 10 square metres) laid loose to sc
random and lap nailed to thelingga

b) One layer of asphalt saturated felt but weighing 9 kg. per 10 square metres and bedc
underlayer with hot bituminous compound.

C) One layer of white mineral surfaced roofing felt (weighing not less than 23 kg. per 10 square
beddedot underlayer with hot bituminous compound.

1075.HACKING, ETC.

The prices for all pavings and plastering, etc., shall include for hacking concrete surfaces and for r:
joints of walls 12mm deep and for cross scoring undercoats to form a proper key.

Plastering on walls generally shall be taken to include flush faces of lintels, beams, etc., in the walls.

1076.SURFACES

All surfaces to be paved or plastered must be brushed clean and well wetted before each coat is ap
cement pavings and plastertshk#pt continually damp in the interval between application of coats and
seven days after the application of the final coat.

1077.PRICES FOR PAVING

Prices for paving are to include for adequate covering and protection during the progress of the \
ensure that the floors are handed over in perfect condition on completion.

1078.POLISHED TERRAZZO

Polished terrazzo shall be laid by an appreGediadior and shall consist of a screed or backing coat
and a finishing coat gof (ASmMowcmiexteedd waintdh nfiaQ e
compound in accordance with the manufacturer

Ibs. cement. Overall thicknesses are to be as specified.

The finishing coat shall be a minim@mrafthick for pavings trowelled to a smooth and even finish an
well rubbed and polished with carborundum.

1079.ATTENDANCE UPON ENGI NEEROGS STAFF

The Contractor is to provide the necessary support staff, as and when requested by the Engineer, tc
someof the duties on site. These staff may include but not be limited to chainmen and other short te
required for quality control monitoring. An allowance for these is made in the Bill of Quantities.
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11. ELECTRICANSTALLATION

1101.CONTRACTOROGS LI CENCE

The complete electrical installation shall be carried out by a Registered Electrical Contt
the valid Class O6A6 Electriciands Lice
Kenya.

1102.REGULATIONS AND STANDARDS

The complete electrical Iaitat shall be carried out as per the Specifications and comg
with the following documents:

Regulations for the Electrical Equipment of Buifdituisofiyissued by the Institution of Electrica
Engineers of Great Britain.

Electric PowertAmd the Rules made thereunder.
The Kenya Power -RBawd i ghting Co. Ltd. ds Bye

Relevant current British, Deutsche Industries Norm (DIN), International Standards Organi
Kenya Standard Specifications and Codes of Practice.

Government Electripecification GES 1 and 2, which can be seen at the office of Chief El
Engineer of Ministry of Public Works.

Regulations of "LEdition of I.E.E. Regulations are in force at present in Kenya and to be obse
conjunction with other relatad By&aws and Acts.

1103.EXTENT OF ELECTRICAL WORK WITHIN CONTRACT

The electrical works in the proposed development are required to be complete in all respects as spe
and shall include all items of equipment, materials, accessorieslightituhdietargs, cables, labour, etc.,
necessary whether such items are specifically referred in the Contract or not. The Contractor shall k
have included in his Tender, price for all items necessary such that the installatiansaineespeqpéete
and left in a satisfactory working order.

The Contractor will be responsible for liaison with the Kenya Power & Lighting Compa
and the Kenya Posts & Telecommunications Corporation to suit the incoming pc
telephone requirents.

The Contractor shalll include for all C
associated requirements for the mounting, housing and support of all items of p
equipment supplied and installed under this Contract. Tehdooodeten will be to

approved manufacturerds details and i n:t

All work and materials are to be of the best quality approved by the Engineer and
accordance with the Specification.

In the event of any portion of the work oranfiailergato pass the tests specified herein, or s
forth in the Makeroés I ist for that par
portion of the work or material entirely.




CHAPTER 11: ELECTRICAL INSTALLATION AMU Water project

1104. MATERIALS

All materials used in the Contract shall cdnthly appropriate Standard Specification whe!
such applies. Where materials of a particular manufacturer are called for in the Specifi
Drawings, they must be offered. However, the Contractor may alternatively suggest
other brands efual quality approved by the Engineer.

Conduit fittings shall be the same metal as the conduit to which they are connectedadipg€R that Zi
Aluminiuralloy fittings may be used with steel conduits.

Conduit fittings and accessories shall cortfierappropriate Standard. Conduits shall be mechanically
electrically continuous.

All bends and sets shall be made cold without altering the section of the conduit. The inner radius
shall not be less than two and a half timesitleedarneter of the conduit. Not more than two right ar
bends will be permitted without thpdsitéan of the drswwbox. Where straight runs are installed draw
boxes shall be provided at distance not exceeding 12m. Tees, elboweithesléesiesotibn or solid type
will not be permitted.

Conduits which terminate in fusegear, distribution boards, adaptabpbokssyitcbes, trunking, etc.,
shall be connected thereto by means of screwed sockets and smooth bore bsass male bushe

Where conduits are installed flush in floor slabs or in chases in walls, they shall be held firmly in
means of substantial pipe hooks driven into wooden plugs. Where conduits are installed on surface
fixed with spacerbar $asldt a distance not exceeding one metre. Conduits shall be installed entirely
and at least 150mm clear of the hot water and steam pipes and at least 75mm clear of cold wate
services.

The Electrical Contractor shall be resporasibértton from site details of reinforced concrete and struct
steel work and to check from the Main Contra
work finishes, etc. No reinforced concrete or steelwork shallitheudridletining permission from the
Structural Engineer.

All circular conduit boxes shall be of a malleable iron conforming to SRN 052 with 50mm fixing centt
H.G. lids where required. They shall be long spouts internally threaded. oDexg@rigion rings on
standard circular boxes shall be used where necessary in order to bring the front face of each box f
ceiling or wall.

Conduit boxes installed externally shall be galvanised and where subjected to dirdinsehther cor
shall be compound filled.

Where the words or other approved or equal are used, they shall mean any make of equal quality b
approval of the Engineer for the use of such alternative shall be obtained prior to thelatise imnthe in:
the absence of any such request, the Engineer is entitled to suppose that materials used are specifie

1105.WORKMANSHIP

The whole of the work shall be carried out in the straight forward manner by competent workmen |
supervision. Thadieer shall have the authority to have portion of the work taken down, removed ol
which is executed in an unworkmanlike manner or with improper materials. Where required, th
Contractor shall submit to the Engineer samples sfhagissi@bses to install for test and approval befo
installation.

In the event of the portions of the work or materials failing to pass the specified tests, or the app
Engineer, the Electrical Contractor shall be required at his awrpekpghssuch defects.
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1106.INSTRUCTIONS ON SITE

The Contractor shall be required to maintain on site, at all times, during the progre
Contract an Englgteaking Supervisor, to the satisfaction of the Engineer who shall hav
knowledge dfd installation and to whom the instructions can be given on site.

1107.WORKING DRAWINGS

The Contractor shall prepare working drawings as necessary and shall submit to the E
approval.

Working drawings in triplicate shall include, but noedeadstitbllowing:

1.

2.

Shop floor drawing or Switchboard and Control Panels.
Such other drawings as called for in the Specification or as the Engineer may require.

Approval by the Engineer of the working drawings shall not relieve the Contract
obligations under this Contract nor relieve him from correcting any error found subse
the approved working drawings.

1108.RECORD DRAWINGS

The Contractor shall keep on site at all times a complete set of the drawings relati
Contract, and dsetContract works are proceeded with, indicate in red colour on such dr
any variations to the Contract works as executed from those shown on the Contract
The O0As Builté drawings shall be whamb mi
demanded in writing. A minimum of thr e

1109.TESTING

On completion of the electrical installation work the installation shall be subject to the
test as laid down in the I.LE.E. Regulationsctial Fdever Act in the presence of the
Engineer or his representative.

Insulation Test

Polarity Test

Earth Loop Impedance Test

Earth Electrode Resistance Test
Any other tests, which may be required by the Engineer. The results of allldbe test:
recorded on a Test Certificate to be signed by the Contractor and submitted to the

record. The original of the Test Certificate shall be submitted to the Kenya Power & Li
Ltd. together with a Completion Certificate.

The Contractbovks shall not be considered complete until all testing has been completed to the satis
the Engineer and the Record Drawings have been approved as installed and all specified spares
provided.

1110.L.V. SWITCHBOARD

This shall be self suppgrtiloor mounted, totally encloseeyrdoftainsulated cubicle
type switchboard complying with SRN 027 designed for use of 415/440 volts, 3 phase,
4-wire A.C. System and having a short circuit rating of 30KA at low power factc
swichboard shall be fully front access or near access as instructed by the Engineer.

3
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The switchboard shalll be completely wired in
and switch fuses.

The switchboard shall be complete elshalladh ready for installation. The fuse switch shall be with H.
fuses with fully interlocked front door and conforming to SRN 007 on moulded case circuit breaker:
to SRN 040.

The busbars shall be of high conductivity copper andashétdiered and tested in accordance with SR
053. They shall be mounted fully enclosed within the main enclosure of the switchboard in separats
accordance with SRN 027. The busbars shall be fully separated from the incoming ardeastgoing
Except for instrument, potential or current connections, which shall be clamped in position and
length, no circuit wiring shall be within the busbar chamber. Such wiring shall be protected with |
necessary as called for &ytigineer.

Interconnections between busbars and switchgear shall be of minimum length, properly insulatec
supported.

All contact areas of the busbar and the connections fastened to the busbars shall be heavily plated
connectiorghall be rigidly made with clamps, bolts and nuts with spring washers.

1111.CONDUIT SYSTEM

a) Metallic Conduits and Accessories

Metallic conduits shall be of heavy gauge solid drawn or welded steel to SRN 052. No conduit shall
20mm diameter. Quitslinstalled within the buildings shall be black enamel finish. Where installed e
or on surface in basement areas, conduits shall be galvanised.
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b) NonMetallic Conduits and Accessories

These shall be rigid PVC super high impact heavygauge®lddé conduit t o SRN
smaller than 20mm diameter. Joints shall be made by using an approved cement.

Tube and fittings shall be perfectly clean and free from greases. The cement shall be appl
surfaces and the tubdldbearotated within the accessory to ensure complete coverage.

In cases of screwed joints, tubes shall be screwed with standard stocks and dies and shall be used \
accessories. PVC conduits shall be used only in situation where anatienistérefvecen 70 degrees
centigrade (153 degrees Fahrergiegrees centigrade (140 degrees Fahrenheit).

Expansion couplers shall be used in straight runs exceeding 6 metre with flexible type joi
couplers shall be extended in lemgibne end of which shall be bored standard depth and the ¢
end shall be provided with a sliding entrance over a longer distance allowing the tube to sl
down as it expands or contracts.

For a watertight joint, adhesive shall be usesliftimghend. All PVC conduit boxes shall be circul
pattern of Rigid PVC with push fit or screwed spout conformed to SRN 054, and circular loo
to SRN 054.

1112. GENERAL WIRING

The wiring throughout shall be in looping cables from point tcopemtoarather joints
shall be permitted. Conductors of the same circuit shall be contained in the same «
trunking. At distribution boards, the neutral conductors shall be connected to the net
the same sequence as the line condoctoested to fuses or circuit breakers so that they c
be readily identified.

a) PVC Cables in Conduits

PVC cables in conduits unless otherwise specified shall conform to SRN 055, 600/1000 v
single core PVC insulated. No cable smaller thashalbbe used in the installation.

b) Flexible Cords

Flexible cords shall be of 300 volts grad@RPR'T insulated conforming to SRN 056. No flexib
cord shall be smaller than 0.7@4/0.20mm).

c) PVC

These cables shall be 600/1000 voltograidening to SRN 024 having standard copper conductors with
insulation, cores laid up circular, PVC sheath beading, single wire armour and PVC sheath. The ca
terminated on distribution boards, switchboards, trunking or adaptablagressiothtype brass gland
with locknuts and shroud.
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d)

e)

PVC Armoured Cables (with Aluminium Conductors)

These cables shall be 600/1000 volt grade, conforming to SRN 063 having cores of solid
conductors, insulated with PVC, armoured withresitrigiror steel wire with PVC sheath overall.

M.I.C.C. Cables

These cables shall be 440 or 660 volt grade consisting of high conductivity copper conductors embe
and dense, magnesium oxide insulation, contained in a robust yeteks;tse]idednalvn copper sheath
conforming to SRN 057. Where installed in corrosive situations, they shall be sheathed with PV
Terminations of cables shall be provided with sleeves having a temperature rating similar to that
Ternmations shall be made by means of cold screw on pot type seals and in conjunction with ring ty
glands. The greatest care shall be exercised at all times when terminating M.I.C.C. cables and ins
All cables shall give infirstyiben tested on 1000 volt megger.

f)

Where single core M.I.C.C. cables are used, all necessary precautions shall be taken t
Hysteresis. Ferrous plates or structure through which the cables pass shall be slotted and b
and sockets shiadl used.

Wiring System

System ACables enclosed in concealed steel screwed conduit or trunking

The wiring shall be carried out in PVC insulated cables installed in steel screwed conduit
concealed in floor slabs, walls of buildings] instatff space or concealed in structural beams a
columns.

System B Cables enclosed in steel screwed conduits or trunking fixed to the surface of w
ceiling

The wiring shall be carried out in PVC insulated cables installed in staedistremtednking
installed on the surface of the walls and ceiling or in false ceiling spaces.

Conduits shall be screwed in position by means of space bar saddles using brass round he
fixed with rawlplags. Where two or more conduitsearénimstedllel, multiple saddles which are
screwed between each way shall be used. Conduits shall be installed horizontally on the
vertically to switches or outlets.

System €Cables enclosed in concealedchetallic conduits

The wiring shéle carried out in PVC insulated cables installed in rigid, PVC super high impa
gauge conduit concealed in floor slabs, walls of buildings in ceiling space or concealed in
beams and columns. Each continuity conductor shall berasjhted the length of the conduit.

System BCables enclosed innuetallic conduits fixed to the surface of walls and ceilings

The wiring shall be carried out in PVC insulated cables installed in rigid PVC super high im,
gauge conduistalled on surface of the walls and ceiling or in false ceiling spaces. Where str:
of conduit in excess of 6m are installed on the surface and approved expansion couplin
installed at every 6m distance. Switch boxes and lightireg gbait bexitted with purpose made
earthing connectors. Lighting point outlet boxes shall be fitted with steel insert clips to prevel
under load.

System EM.I.C.C. cables installed on surface of the walls and ceilings in the contsalack or
in walls and floors
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M.I.C.C. cables shall be secured with copper saddles fixed at 375mm centres on vertical
525mm centres on horizontal runs. Termination shall be made by means of cold screw o
seals and conjunctions wightyjpe universal glands. Insulation test shall be taken as describ
Clause 1209 above.

System F cables clipped to the roof members and run in steel conduit or rigid PVC condt
concealed in walls

The wiring shall be in PVC insulated atibdledbles securely fixed to the roof member by mee
of buckle clips and then to switches and outlets through conduit drop (steel conduit or rigi
Earth continuity conductor shall be run throughout, if PVC single insulated and streathed
used or PVC twin with earth shall be used.

System GPVC insulated and sheathed cables clipped to the surface of the wall and roof me
to the ceiling

The wiring shall be in PVC insulated and sheathed cables fixed to the roof mémhieewadisrface
and ceiling only when there is no reasonable access from above. They shall be fixed by
buckle clips. Where cables pass through holes they shall be bushed.

System H PVC insulated single wire armoured, PVC sheathed cahlets laidsaddled to walls

All the PVC insulated single wire armoured PVC cables laid direct in the ground shall |
minimum depth of 600mm, on 75mm bed of sand. Cables shall be suspended on purpose m
and hangers, drawn through ducid or ieenches. Cables suspended on multiple hangers shal
so arranged that one can be removed without disturbing the other. Frames and hanger:
galvanised or of Herrous material and shall not be fixed in contact with which thieysae liable
up electrolytic action. All spacing of cable hangers and supports shall not exceed those lai
the relevant size and type of cables in the |.E.E. regulations. PVC SWA cables laid direct
shall be provided with concrete cable titkar k ed fADanger 0, fiHat ar
terminated using brass compression glands and cable lugs of appropriate size.

1113.LIGHTING SWITCHES

Flush

Switches

These shall be flush type contained in steel or alloy boxes of the ratingsspedifiadgsahe drawings,
complete with overlapping ivory or BMA or Matt Chrome coverplates and switch dolies. They

ma n

ufactured by AM. K. El ectric Limitedo, gri

Ceiling Switches

Theselsall be of theseme cessed i vory pattern for fixing
I i st to 3121 or ot her equal and approved.
Limitedo |ist prb@dto®RNOE8Bt her equal and a

Surface Wall Switches

These shall be contained in a steel box with steel cover plate with rating and gangs as specified on

and
appro

as manufactur ed b yopdratéd ¢ Rocleperatedtorany@atiedual aridt e
ved to SRN 058.

1114.SOCKETS AND SWITCH SOCKETS

These shall be 13 amp, flush pattern in steel box complete with overlapping ivory or Bl
Chrome coverplates.
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They shall be 13 amp. 3 pin, shuttered, switched or unswitched as #pedifiadings and as

manufactured by #AM. K. Electric Limitedo or a
switch sockets shall be with fused plugtop containing a fuse whose rating shall be suitable for the loz
toit. Thel ugt op shall be as manufactured by AM. K
SRN 059.

The surface type sockets or switch sockets or switch sockets shall be in a steel box with met
coverplates or ivory insulated with maunting block and backplate as manufactured by "M.K. Ele
Limitedodo or other equal and approved and to f

1115.FUSED CONNECTION UNIT

These shall be flush, D.P. switched or unswitched in a steel box with ivory or BM/
Chrome overlappimgvcer pl at e with or without pi l
Limitedd or other equal and approved ar

Surface fused spurboxes shall be in a steel box, D.P. switched or unswitched with metalclad steel c«
manufacturddy A M. K. Electric Limitedd or other equ

1116. TELEPHONE OUTLETS

These shall consist of 75 x 75 x 50mm deep steel box with single or double outlet
cordoutl et plate, Il vory or MBAEIloec tMaita LC
other equal and approved. A 25mm diameter conduit shall be provided between the
outlet plate and the outside / to of the building. Where the conduit is taken to the t
building, the conduit end shall be beetat pngress of rain water. Conduits shall be left w
drawwires.

1117. TIME SWITCHES

These shall be 30 Amps. A.C. 200/ 250 v
TJIDISP or other equal and approved.

1118.M.C.B. DISTRIBUTION BOARDS AND CONSUMER UNITS

These shall be surface or flush pattern complete with hinged cover incorporating single pole or thre
breakers as indicated on the drawings. The M.C.B. distribution boards and consumer units s
manufactured by CRABTEREquivalentThe MCB units shall have a short circuit rating as specified ol
drawings or as appropriate to its location in the distribution network. The boards shall be comple
Amps. D.P. or T.P. switches as specified.

1119.WATERIGHT SWITCHES

These shdbe of the rating specified 5 af)igte5 amper e single pole as
PD 145. The Protection class shall be IP65, or other approved equivalent.

1120.RADIO / T.V. AERIAL OUTLETS

These shall be flush type, ivory, with steel boXasamanw r ed by f M. K. El ectr
ORequivalent. A 25mm diameter conduit shall be provided between the outlet and the top of the &
the top conduit end suitably bent to prevent ingress of rain water. Coritiwitisloatveede

1121.BELL PUSHES

These shalll be flush type, ivory, with steel
ORequivalent. The wiring for bell circuits shall be carried out through 2406V step down transformer.
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1122.COOKERQNTROL UNIT

These shall be white flush type with pilot lamp, installed in an aluminium stove enan
with earth terminals as manufactured
Electrical Contractor shall supply and install flusbr domndot Cooker underneath the
cooker control unit 300mm above floor level, complete with wifWCirc@ohes in 25mm
conduit and with terminal bl ock and mo
Li mitedo QReaqivaldN ©he wifin@ deiveen the connector box and the coo
terminals shall be carried out i Bwtntwin with earth cable.

1123.WATER HEATER SWITCH & CONNECTION TO WATER HEATER

The Contractor shall wire the water heater switch from 15 Amp., S.P. &h¢. digtGbBtiom board of
consumer unit. The wiring from water heater switch to the water heater shall be in 70 / 0076 X 3 c(
flexible cable. The water heater switch shall be 20 Amp, D.P. ivory flush type, with pibeitletmp an

insthl ed in a box as manufactured ORotherMequél. andE |
approved by the Engineer.

1124. COMPLETION AND INSPECTION CERTIFICATES

On completion of the Electrical Works, the Contractor shall submit to the Engineer C
and Inspection Certificates as required by Section E of |.E.E. regulations.

ELECTRICAL INSTALLATIGRECIFICATION OF WORK
1125.SCOPE OF WORK

Scope of work shall include the following:

a) Resident Engineerb6s Office

Complete installation of lighting, pelephone points, lighting fittings, distribution board, meter board,
the Resident Engineerodos Office.

b) Security Lighting

Complete installation of security lighting with columns, cables, lanterns, distribution board, etc




STANDARD REFERENCE NERGB




Introduction

The Engineer has agreed to use a method of modifying the text of engineering specifications by refe
Standard Specification Reference Number (SRN) instead of a National Standard and then pro
tabulated comparison betwBritish and German Standardsyefeyssiced further where appropriate to

an International Standard (ISO), an Internationaledtlrictab Standard (IEC), to an American
Waterworks Standard (AWWA) or other appropriate National Standards.

Geneal Clause on Standard Specification

A general introductory clause to be inserted into general specification documents has been prepat
guoted below to assist in the preparation of Future Specification Volumes.

Standards

The Contractor shallavbe these Specifications and shall carry out all work in a skilled and workmal
manner in keeping with modern methods of mechanical and construction engineering.

In addition, the Contractor shall conform with all conditions currently irafdrée twélexegution of
construction work and shall follow all instructions issued by the competent Authorities, the Employe
Engineer.

Where Standard Specifications are referred to in the Text of the Specifications this is done by refer
Standard Specification Reference Number (SRN). A table of comparison is annexed to this Spe
where the SRN is crmfsrenced to Standard Specifications issued by the International Standa
Organisation (ISO) and to National Standard ®Bpetifitatill be accepted in their English version by the
Engineer as providing for the quality of workmanship etc. required.

The Tenderer shall at his discretion base his Tender on one or other of the National Standard Spec
indicated in thabka save that where a relevant Standard Specification issued by the ISO exists at the
of Tender, such an International Standard should as a minimum be compiled with. As the National £
referred to in the table of comparison may expandeogtivensfurther the requirements of ISO,
Tenderers choosing not to comply with one of the National Standards indicated may either indi
alternative National Standard with which they shall comply or provide with their Tender a full and
desdiption of the Standards they propose to attain.

Where a Tenderer offers a particular item to a National Standard not specified in the table of comp:
shall comply with the requirements of the Instructions to Tenderers in this respectaadgnalinencl
English of the alternative National Standard offered with his Tender. Alternative National Stanc
Tenderds own detailed description of the St:
Engineer.



List of National@cification Cross Referenced

The list has been glibided into sections as follows:

SRN No. Specification

001099 Electrical and Mechanical

1006199 Concrete

200299 Metallic Pipes and Fittings

300399 Plastic Pipes and Fittings

400499 Other Pipesd Fittings

500599 Valve, Meters, Hydrants and Other Specials
600649 Testing Methods and Equipment

650699 Site Work Codes of Practice

700749 Drawing Practice, Standard Symbols, etc.
750799 Glossary

800899 Building Materials (exclgitinConcrete)
900999 Miscellaneous



3.1 CONCRETE
SRN | SUBJECT DIN PART BSS PART OTHER REMARKS
100 METHOD FOR SPECIFYING CONCRI] 1045 TBL. 1 5328 TBL. 3 KS 0594
101 STANDARD OF MATERIAL & WORK | See VOB 8110 VOB 2
GENERAL
102 STANDARDS OF MATERIAL, WATER| SUB. NO. 8007
RETANING STRUCTURES
103 ORDINARY PORTLAND CEMENT 1164 1 12 KS 021262 &
KS 021263
104 SULPHATE RESISTANT CEMENT 1164 1,CL. 4 4027
105 MORTAR CUBESOMPRESSIVE 1164 1,CL. 4 12 METHOD 2
STRENGTH CL.7.3 1SO 3893
106 CEMENTTESTFOR SOUNDNESS 6, EN.112 12 CL.9
107 SAMPLING AND TESTING OF 4226 1-4 812 1,23 BS EN 1099 BS 812 Part 1 Replaced by BS 8|
AGGREGATES BS EN 932 Part 2 Replaced by BS EN-2097
Part 102 Replaced by BS EN 933
but remains current
107 SAMPLING ANTESTING OF 1045 812 103119
AGGREGATES (CONT.)
108 FINE AGGREGATE FOR CONCRETE] 4226 1-4 882 CL4.1
GENERAL
108 FINE AGGREGATE FOR CONCRETE] 1045
GENERAL (CONT.)
109 FINE AGGREGATE FOR CONCRETE] 4226 1-4 882 TBL.2
GRADING
110 | COARSBRGGREGATES FOR CONCR| 4226 882 CL.4.1
-GENERAL
110 COARSE AGGREGATES FOR CONCJ 1045
-GENERAL (CONT.)
111 COARSE AGGREGATES FOR CONCJ 4226 882 TBL.2
-GRADING
111 COARSE AGGREGATES FOR CONCJ 1045
- GRADING (CONT.)
112 | COARSBRGGREGATES FOR CONCR| 4226 812 2 1ISO 6783 BS 812 Part 120 Replaced by BY
- SHRINKAGE & ABSORPTION BS EN 1367 1367 but remains current
112 COARSE AGGREGATES FOR CONCJ 1045
- SHRINKAGE & ABSORPTION (CON]
113 COARSE AGGREGATES FOR CONC| 4226 812 105.1
- FLAKINESS
113 COARSE AGGREGATES FOR CONCJ 1045
-FLAKINESS (CONT.)
114 WATER FOR MAKING CONCRETE 4226 3148
114 WATER FOR MAKING CONCRETE 4030
(CONT. 1)
114 WATER FOR MAKING CONCRETE
(CONT. 2)
115 CONCRETEIXIDESIGNGENERAL 5328
115 CONCRETE MIX DESIGENERAL 1084 1
(CONT.)
116 TRIAL MIXESCUBES 1048 1881 108
117 SAMPLING & TESTING OF CONCRE] 1048 1881 5, 114, 1SO 1920,
121, 122 4012, 4108,
4013
118 CONCRETE BATCH MIXER 1305 BS1305 Obsolescent
119 CONCRETE BATCH TYPE MIXERS 459 3963 BS 3963 Obsolescent
120 STRUCTURAL USE OF R/C IN BUILD] 1045 8110 1
121 CONCRETE TRUNMIOUNTED MIXERS] 1084 3 4251 Withdrawn BS 4251 Withdrawn
122 BITUMEN RUBBER JOINT SEALING 2499 TYPE A1
COMPOUND
123 POLYSULPHIDE JOINT SEALING 4254 BS 4254 Obsolescent
COMPOUND
124 WATERPROOF BUILDING PAPERS 1521 (CLASS B)
125 IMPACT TESTING OF MILD STEEL 488 3 7613 Grade NDI, CL.B| BS 4360 Withdrawn.
7668 Replaced by BS 7613, BS 7668,
BS EN 10029
Parts 1to 3 of BS EN 10113,
BS EN 10155, BS EN 14210
126 STEEL R/F HEIROLLED STEEL BARS | 488 1-3 4449
127 STEEL R/F COLD TWISTED 488 1-3 4449
128 STEEL R/F STEEL FABRIC 488 45 4483
129 BAR REINFORCEMENT AND BENDIN 4466
130 SAND FOR INTERNAL PLASTERING] 4226 1199
131 PLYWOOD SHUTTERING 68791 6566 18 BS 6566 Withdrawn.
Replaced by various BS EN
standards on the same subject
131 PLYWOOD SHUTTERING (CONT.) 68792
132 | CONCRETE COMPACTION 4235 1,2
133 CONCRETESITE QUALITY CONTROL] 1084 1
134 | DESIGN OF CONCRETE MIXES 52171 See HMSO HMSO RD




SRN | SUBJECT DIN PART BSS PART OTHER REMARKS
NOTE 4
135 | SAND FOR MORTAR 4226 1200
136 | SAND FOR RENDERING 4226 1199
137 | HOT APPLIED JOINT SEALER 2499
138 | WATER STOPS AND WATER BARS | 785 1,2 8007
139 | TESTING CONCRETE STATIC MODU 1881 121
(COMPARISON ELASTICITY)
140 | TESTING CONCRETVEATER 1881 122
ABSORPTION
141 | TESTING CEGAMPLING, TESTING 1048 1881 103110 & 113 KS 0595 : B
FRESH CONCRETE, ETC.
142 | PRECASTONCRETE COMPONENTS| 5642/2 2
(COPING UNITS)
143 | STRUCTURAL USE OF CONCRETE 8110 1
DESIGN & CONSTRUCTION
144 | STRUCTURAL USE OF CONCRETE
SPECIAL CIRC.
145 INSITU CONCRETE DIAPHRAGM W/ 4126
146 | TEST SIEVES FOR AGGREGATES 410
147 | LIGHT WEIGHT AGGREGATES FOR| 4226 2,3 3797 2 BS 3797 Partly Replaced by
CONCRETE BS EN 174%: 1998
148 | SUPERSULPHATED CEMENT 4248 (4550) BS 4248 Partly Replaced by
Parts and Section of BS 4550
149 | CONCRETE ADMIXTURES 5075
150 | GRADUAT MEASURING CYLINDER 604 1ISO 4788
151 | COLD REDUCED STEEL WIRE FOR ] 4482
REINFORCEMENT OF CONCRETE
152 | FUSION BONDED EPOXY COATED 7295 1&2 Part 1: Coated bars

CARBON STEEL BARS FOR THE

REINFORCEMENT OF CONCRETE

Part 2: Coatings




3.2

METALLIC PIPES AND FITTINGS

SRN | SUBJECT DIN PART BSS PART OTHER REMARKS
200 | GREYCAST IRON PRESSURE PIPEY 1211 ISO 13; ISO 49 | BS 1211 Obsolescent
FITTINGS Partially replaced by BS 4772
200 | GREY IRON PIPES AND FITTINGS (C 4622 I1SO 13 BS 4622 Obsolescent
201 | CAST IRON FLANGED PIPES & FITTI 2035 BS 2035 Obsolescent
Partially replaced by BS 4772
202 | DUCTILE IRON PIPES & FITTINGS ISO 2531, EN
(WATER) 545
202 | DUCTILE IRON PIPES & FITTINGS EN 598
(SEWERAGE)
202 | DUCTILE IRON PIPES & FITTINGS (G EN 969
203 | STEEL TUBES WITH PLAIN OR THRH 1387 1SO 65
ENDS
203 | STEEL TUBES WITH THREADED ENI] 2440
(CONT)
203 | STEEL TUBES WITH THREADED EN[} 2441
)JCONT)
203 | STEEITUBES WITH THREADED END: 2442
(CONT)
203 | STEEL TUBES WITH THREADED ENI[ 76 2 21 1SO 7/1:1982;
THREADS I1SO 7/2:1982
204 | WROUGHT STEEL PIPE FITTINGS T( 1740 1 ISO 4145
SSRN 203
204 | TH. STEEL PIPE FITTINGS TO SSRN 2980
204 TH. STEEL PIPE FITTINGS TO SSRN 2981
LONG THREAD
204 | TH. STEEL PIPE FITTINGS TO SSRN 2982
NIPPLES
204 | TH. STEEL PIPE FITTINGS TO SSRN 2983
BENDS
204 | TH. STEEL PIPE FITTINGS TO SSRN 2987 1,2
TEES ETC.
204 | W.STEEL PIPE FITT. TO SSRN 203 2990
BUSHINGS
204 | W.STEEL PIPE FITT. TO SSRRIL203BS 2991
& CAPS
204 | TH. STEEL PIPE FITTINGS TO SSRN 2986 ISO 72:1982
SOCKETS
204 | W.STEEL PIPE FITT. TO SSRN 203 2988
RED'NG SOCKE&ET
205 | COPPER TUBES FOR WATER EN 1057, ISO
8493 (TESTS)
205 | COPPER TUBES FOR WATER (CONT| 1754 3
205 | COPPER TUBES FOR WATER (CONT| 1755 3
206 | COPPER TUBESENERAL PURPOSE 2871 2 1SO 196:1978
206 | COPPERUBES GENERAL PURPOSE 1754 1,2
(CONT)
206 | COPPER TUBESENERAL PURPOSE 1755 1,2
(CONT)
207 | FLANGES FOR FERROUS RIBEBEL 2500 4504 33.1 ISO 7008:1992 | BS 4504 Part 3: Sections 3.2 (19
BY PN Withdrawn.
Replaced by BS EN 1292997)
207 | FLANGES FOR FERROUS RIBEBEL 2501 1 1560 33.1 ISO 7005:1988;
BY CLASS ANSI B 16.5
207 | FLANGES FOR FERROUS RIBESBY 2519 1 1560 33.2 ISO 7002
CLASS
207 | FLANGES FOR FERROUS RIBESBY 2 EN 1092, ISO
PN 2531:991;
1ISO 7002:1988
207 | FLANGES FOR FERROUS PH#RESON 2576
FOR WELDING
207 | FLANGES FOR FERROUS PIPES 262738
WELDING NECK
207 | FLANGES FOR FERROUS PIPES 2566
SCREWED
207 | FLANGES FOR FERROUS RIRPBED | 265556
PLAIN COLLAR
207 | FLANGES FOR FERROUS RIPESSE 2673
WELDING NECK
207 | FLANGES FOR FERROUS PIPES 2526

CONTACT SURFACE




207 FLANGES FOR FERROUS PBRESIK 2527
SRN SUBJECT DIN PART BSS PART OTHER REMARKS
208 GASKE DIMENSIONS TO SSRN 207 (| 1 EN 1514
(d)
208 GASKET DIMENSIONS TO SSRN 207 2 EN 1514
(d) (CONT)
208 GASKET DIMENSIONS TO SSRN 207 3 EN 1514
(d) (CONT)
208 GASKET DIMENSIONS TO SSRN 207 4 EN1514
(d) (CONT)
208 | GASKETSOR GROOVED FLANGES 2693
208 GASKETSROOVED-RINGS 2697
209 C.I. PIPE FITTINGS, MALLEABLE, 1ISO 49:1994
SCREWED
210 STEEL PIPES & FITTINGENERAL 534
210 STEEL PIPESVATERGENERAL 2460 534 EN 10224,
AWWA C2amy,
NFA 4450
210 STEEL PIPES & FITTINBESIGN 2413 1,2 8010 2.1 AWWA M11
210 STEEL PIPES & FITTINGELDING 2559 1,2, 3 8010 2.1 AWWA M11
JOINTS
211 CEMENT MORTAR LINIRG: PIPES EN 545 EN 545, AVAV
C.104A, C6@b
211 CEMENT MORTAR LINIRG: PIPES 2614
211 CEMENT MORTAR LINHNG PIPES DVGW W343
(CONT) 1SO 4179:1985,
1SO 6600:1980,
212 CEMENT MORTAR LINISTEEL PIPES 2614 534 AWWA C 205,
NFA 49
701DVGW
W343/W346
212 CEMENT MORTAR LINISTEEL PIPES 2614 AWWA C 6655
(CONT) ISO / DIS 8324
213 S. PIPES & TUBERTERIAL, PROP., 1629 3600 AWWA C2em7
TESTS
213 CARBON STEEL PIPES AND TUBES 3601 1ISO 2604/2 /3 /6|
213 STEEIPIPES AND TUBEBECIAL 1626
REQUIREMENTS
213 STEEL PIPES AND TUBEBMLESS 2448
213 STEEL PIPES AND TUBES DED 2458
214 BITUMEN PROTECTION TO IRON AN 4147 (BS 4147 type |,
STEELHOT grade 'd")
214 BITUMENROTECTION TO IRON AND 3416 (BS 3416 type Il
STEELCOLD
214 BITUMEN PROTECTION TO STEEL P} 30673 Type E4
ETC.
214 BITUMEN PROTECTION TO DUCTILH 30674 4
PIPES
215 EXT. PROTECTIORON & STEEL none AWWA CD97
EPOXY C.
216 STEEL FITTINGREINFORCING none AWWA C2e8
AWWA M11
216 STEEL FITTINGBIMENSIONS 534 AWWA C2e8
AWWA M11
217 D.l. PIPES & FI'SCREWED GLAND See SSRN 219
JOINTS
218 D.l. PIPES & FIBOLTED GLAND NO$§ See SSRN 219
219 D.I. PIPES & FIlS& S JOINTS 8010 22.1
219 D.I. PIPES & FITS& S JOINTS (CONT) EN 545
219 D.l. PIPES & FITS'& S JOINTS (CONT)| 28603
219 PIPELINES ON LAND; DESIGN, 8010 2.8
CONSTRUCTION ANDINS ATION:
STEEL FOR OIL AND GAS
220 D.l. PIPEGINC COATING & PROT. 30674 3 none
SHEATHS
221 IRON AND STEEL PIHRAMEHOT 7873 AWWA C2e37
APPLIED
221 STEEL FLANGED PIPES & FITTINGS 2873
ENAMELLED
222 ELASDMERIC JOINTS RINGS 2494 Partly replaced by
REQUIREMENTS BS 7874 and BS EN-681
222 | ELASTOMERIC JOINTS RINGS 1 EN 681
VULCANISED RUBBER
222 | ELASTOMERIC JOINTS RIDR¥SINS & 4060

SEWERS




223 | PIPE THREABD®BES & FITT. See ISO DIN 21 ISO 7/1:1982;
(WATERGHT) ISO 7/2:1982
SRN | SUBJECT DIN PART BSS PART OTHER REMARKS
224 | CASTIRON S & S PIPES AND FITTIN 78 BS 78 Withdrawn, Replaced by
4622
Part 2 Obsolescent, Partially
replaced by BS 4772
225 | STEEL PESHOT DIP GALVANISING EN 10240
226 | CARBON STEEL FITTINBSTT 2609 1965 BS 1965 Part 2 Withdrawn
WELDINGENERAL
226 | STEEL FITTINGBUTTWELDINGEES 2615 1,2
226 | STEEL FITTINGBUTTWELDING 2616 1,2
REDUCERS
226 | STEEL FITTINGBUTTWELDINE&APS 2617
227 | POLYTHENE SLEEVING FOR STEEL none none ISO 8180:1985
PIPES & FITTINGS
227 | POLYTHENE SLEEVING FORD. |. PI§ 30674 5
228 | ST. PIPEBIMENSION & MASSRESS. 2413 1,2 3600
PURPOSE
228 | S. PIPE®IMENSION & MASSHEESS. 2460
(CONT)
229 | STAINLESS STEEL TUBES AND WIR 1554
229 | STAINLESS STEEL TUBES AND WIR 4825 ISO 2037:1980
(CONT)
229 | STAINLESS STEEL TUBES AND WIR 6362 ISO 7598
(CONT)
229 | STAINLESS STEEL TUBES AND WIR} 17457
(CONT)
229 | STAINLESS STEEL TUBES AND WIR} 17440
(CONT)
230 | STEEL PIPES FOR WATER FLEXIBLH 2460 CP2012 EN 10224, ISO
SOCKET & SPIGOT JOINTS 559
230 | STEEL PIPES FOR WATER FLEXIBLH 2460 CP2012 EN 10224,
SOCKET & SPIGOT JOINTS AWWA C2eiY
231 | FERROUS P. DEFINITION OF NOMIN, none ISO 7268:1983
PRESSURE
232 | STEEL PIPELINEBAPE COATING 30672 1 none AWWA C2185
SYSTEMS
233 | BURSTING DISCS & DEVICES 2915 ISO 6718:1991
234 | STEEL PIPES FOR PETROLUEM AN} 17172 EN 10208, API
INDUSTRY 5L
235 | FITTINGS TO STAINLESS STEEL TUH 4825 1SO 2851:1973
235 | FITTINGS TO STAINLESS STEEL TUH 4825 1ISO 2852:1974
(CONT)
235 | FITTINGS TO'BINLESS STEEL TUBE 4825 ISO 2853:1976
(CONT)
235 | FITTINGS TO STAINLESS STEEL TUH 4825
(CONT)
236 | FITTINGS TO BRASS TUBES 2051
237 | RUBBER GASKET MATERIAL JOINTY 2494 1SO 4633; ISO
PIPELINES 6447]SO 6448
238 | STORAGE OF VULCANISED RUBBEH none 1SO 2230:1973
239 | BITUMINOUS VARNISH TO DUCTILE none ISO 8179:1995
PIPES
240 | FOUNDINGSPHEROIDAL GRAPHITE EN 1563
CAST IRON
240 | FOUNDINGAUSTEMPERED DUCTILE EN 1564
IRON CASTINGS
241 | FUSION BONDED EPOXY COATINGY 30671 none EN 10309,
STEEL PIPES AWWA C213,
NFA 4906
241 | FUSION BONDED EPOXY LININGS F AWWA C213
STEEL PIPES
242 | FLEXIBLE BOLTED SLEEVE COUPLI] 534 AWWA C219
243 | FLEXIBLE GROEY AND SHOULDERE] AWWA C606
COUPLINGS
244 | SPHERICAL JOINTS FOR WELDING, 534 UNI 6363
STEEL PIPES
245 ]| BIT. SEAL COAT'GS ON D.I. PIPE CE 7892
MOR. LINING
246 | POLYMERIC FILM PROT. SLEEV'G Fq 30674 5 6076 EN 534

IRON PIPES





























































































































































