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CONTRACT AGREEMENT
THIS AGREEMENT is made this 71 day of FH- 2022,
Belween

The MBEYA REGIONAL REFERRAL HOSPITAL - MBEYA REFERRAL
HOSPITAL OF P.O. BOX 259 MBEYA, herein after called “the Client”, of the
one parl,

And

Then SUMA JKT CONSTRUCTION COMPANY LTD SOUTHERN
HIGHLAND ZONE OF P.Q.BOX 618 MBEYA, Specialized in Construction of
buildings (hereinafter referred to as the “Contractor” which expression shall,
where the context so admits include his successors and assigneas) on the other
part.

Whereas the Client is desirous to contract the works to contractor consist of
CONSTRUCTION OF STAFF HOUSE AT MBEYA REGIONAL REFERRAL
HOSPITAL (here in after called “the Work”) and the Client has accepted the
Tender by the Service Provider for the execution and completion of such
works as per below agreement.

Whereas the Contractor has supplied the Employer with a full priced of the
Quotation which indicate the works to be executed and its prices per item and
material prices as total contract.

NOW THIS AGREEMENT WITNESS AS FOLLOWS:

1. In this Agreement, words and expression shall have the same meanings
as are respectively assigned to then to them in Special condition of
contract here in after referred to, and they shall be deemed to form and
read and construed as part and parcel of this agreement

2. Quotation of the works, or price bill of works as it will be understood by
any part of this agreement shall be backbone of this agreement which
means that description of amounts priced described in that document
shall form as the part of this agreement.

3. In consideration of the payment Tshs.90,297,730.00/=(VAT Inclusive] by
the Client to the Service provider{contractor) as here in after mentioned,
the Service provider hereby covenants with the Client to execute and
complete the Works for forty five days (45 days Jand remedy any defects
there in conformity in all respects with the provisions of the Contract.

4. The Client hereby covenants to pay the Contractor in consideration of the
Execution and completion of the works and the remedying of defects



where in the Contract price or such other sum as may become pavable
under the provision of the Contract at Hmes and in the manner
prescribed by the Contract sum of Tanzanian Shillings: (Ninety Million
Two Hundred Ninety Seven Thousands Seven Hundred and Thirty)
shillings Omly (90,297,730.00) VAT inclusive

IN THE WITNESS where of the parties hereto, have caused this Ajgreement
to be executed in according with law specified in the Special Conditions of
Contract on the, month and year indicated above,

TIHE CLIENT; For and on behalf of MBEYA REGIONAL REFERRAL
HOSPITAL
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Ref SUMAJKT CC LS. ZONESSD25 -19

SUMAJKT CONSTRUCTION COMPANY LIMITED.

Telegram: “JKT Southern Highlands Zone
Telephone: 2510008MBY P.O Box 618
Fax 251053 18MBY MBEY A, 05" April 2022

Email:scclshz@gmail.com
Medical Officer In charge,
Mbeya Regional Referral Hospital,

PO Box 259,
Mhbeva,

RE: PROPOSED CONSTRUCTION OF ONE STAFF HOUSE IN MBEYA
SUB: SUBMISSION OF QUOTATION.

Please make reference to the subject above.

Enclosed with this letter, please find our quotation for the above menticned

work amounting to Tanzania shillings Ninety Million Two Hundred Ninety
Seven Thousand Seven Hundred Thirty Only (Tshs 90,297,730.00) VAT

inclusive.

We submit for further actions.

Yours faithfully. =
(JM MVUMBO)

Lieutenant Colonel
Eunal Manag er
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SECTION IV: GENERAL CONDITIONS OF CONTRACT
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8. General

1

Dreliniiicens

1]

The following wonds and expressions shall have the
mweanings hereby assigned 1o e

The Adjudicalor is Lhe person appoinled by the
Appommting Authority specified in the 5CC lo resolve
contractual disputes in the first instance, and as provided
for in GOC 30 [Disputes Resolution] heveunder.

The  Arbitrator  i5  the person appointed by the
Appointing Authority specified in the SCC o resalve
contraciual disputes, and as peovided for in GOU 30
[Disputes Resolution] hereunder,

Bill of Quantities -means the priced and completed Bill
of Quantities forming parl of the Tender.

Compensation Events are those events provided for in
GOC 53 [Compensation Events]

The Completion Dhate is the dale of completion of the
Works as certified by the Project Manager, in accordance
with GOC 831 [Completon Certificate].

The Contract is the agreement entered between the |
Employer and the Contractor to execute, complete, and
maintain the Works. It consists of the documents listed in
GO 2.3 [Interpretation] below,

The Contractor 15 the person, whether natural or ]egal
whose lender Lo carry oul Lhe Works has been accepted
by the Employer,

The Contractor's Tender s the completed Tender
dacument submitled by the Conlractor Lo the Emplover.

The Contract Price is the price stated in the Leller of
Acceptance and thercaller as adjusted in accordance
with the provisions of the Contracl.

Days are calenclar davs,

Day-works are varied work inpuls subject 1o payment
on a bme basis lor the Conlraclot's employvees and
Egquipment, i addilion o paymenls for associated
Materials and Plant




A Dhefect is any part of the Works nol completed in
accordance with the Confract,

The Defects Liability Certificate is the certificate issued
by Project Manager upon correction of defects by the
Contractor al the endd of defect lability peried,

The Detects Lialility Pericd 5 the period stabed in fhe

Special Condilions of Contract and calculaled [rom the
| Completion Date.

Dirawings means the drawings of the works, as inclucded
i thi contract and any additional or modified drawings
issued by (or on behalf of) the cmplover in accordance
wilh the contract

Effective Contract date s the date shown in the |

Certificate of Contract Commencement issued by the
Emplover vpon fulfilment of the conditions precedent
stipulated in GCC 3 [Condilions Precedent].

The Employer means the person named as emplover in

the SCC and the legal successors i itle to this person.

Equipment is the Contractor's machinery and vehicles
bromght to the Site to execute the Works,

The Commencement Date s the date when  the

Contractor shall commenece execotion of the Works as

specified in the Certificate of Contract Commencement. |
The Commencement Date may be revised by the Froject |

Manager in consullation with the emplover by issuing an
exlension of lime,

The Intended Completion Date is the date on which it is
intended that the Contractor shall complete the Works as

specified in the Special Concitions of Contract.

Materials are all supplies, meloding consumables, used
by the Contractor for execution of the Waorks.

Months mean calendar menths.

Plant is any integral part of the Works that shall have a |

I "HI
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mechanical electrical, chemical, or biological function.

The Project Manager is the person named in the Special
Conditions of Contract {or any other competent person
appointed by the Emplover and  nobified to the
Contractor, o act in replacement of the Project Managor)
wlir 15 responsible for supervising the execution of the
Works and administering the Conlract,

The Site is the area where works are 1o be executed as
specified in the SCC.

Site Investigation Reports are factual and interpretabive
reports about the surface and subsurface conditions at
the Site that were included in the Tendering documents
as indicated in the SCC.

Specification means the Specification of the Works
mcluded i the Conlracl angd any modilicabion  or
addition made or il;‘.‘-;‘:mrﬂ-:[ by ghage Pr:_'rj:f:_‘t Mlang ger,

A Subcontractor is a person, whether natural or legal,
who has a Conlract with the Contraclor o carry oul a
part of the work in lhe Contract, which includes work on
Elve Sk

Temporary Works are works designed, constrocted,
installed, and removed by the Contractor thal are needed
for comstuction or installation of the Works.

A Variakion 5 an instruction given by the Project
Manager in consultation with the Emplover, sehich
varies the Works,

Force Majeure means an unforesesable event which s
bevend reasonable control ef either Parly and which
makes a Parly's performance of its obligations under the
Contract impossible or so impractical as 1o be considered
impossible under the circumstances. For the purposes of
this Conlract, “Force Majeure” means an event which is
bevond  the reasonable centrol of a [Party, s not
foreseeable, is onavoidable, and ils origin is not due 1o

| negligence or lack of care om the part of a Party, and

which makes a Party’s performance of its obligakions
hereunder impossible or so impractical as reasonably 1o

__
-1



be considered impossible in the circumstances and

meludes, but s not houated to, war, riols, ol disorder,

carthqualkes, fire, explosion, storm, flood, El:-iﬂemi-;s, ar
other adverse weather condibions, strikes, lockoubs or

ather industrial  action  {excepl wwhere such  strikes,
leckouts or other industrial action are within the power|

of the Party mvoking  Force Majeure  to prevent),
confiscation.

The Works are what the Contract requires the Contraclor |

to construct, mstall, and lurn over to the Emplover, as
clefined e 3CC

Interpretation

o)
—

iy interpreling these Conditions of Contract headings
ancl marginal notes are used [or convenience only and
shall not affect lheir inerprelalions unless specilically
stated; references to singular include the plural and vice
versa; and mascubne mclocde the feninme.. Words have
their erdinary meaning under the language of the
Contract unless specifically defined.

22

[[ sectional completion is specified in the Special
Conditions of Contract, relerences in the Conditions of
Contract to the Works, the Completion Date, and the
Intended Completion Date apply to any Section of the
Works (other than references o the Completion Date and
[ntended Completion Date for the whole of the Works).

23

Tha doeuments Ft‘.-rminﬁ Fle Cronvtract shall he jnlw]:-rn;-red
in the following order of priority:

(1) Form ol Agreement,

(2) Special Conditions of Contract,

| (4) Letter of Acceplance,

(3 Specifications,

(31 General Condilions of Contract,

(6] Drawings,
(7 Bill of Quantilies,
i) Con tractor's Tender submission form, and

(%) Any other document listed in the Special Conditions
of Contract as forming part of the Contract,




3, Conditions
Precedent

4, Language and
Law

A1

'
| &2

Having signed e Conlract, it shall come mito elfect on
the date on which the [ollowing cendilions have been
sakisfied:-

a) Submission of performance Securily in the form
specified in the SCOC; and

b} Furnishing of Advance Payment  (if amy)
Unconditional Guarantee,

If the Employer is satisficd that each of the conditions '

precedent in this contract has been satisfied {except to
the extlent waved by hian, Bt sulject b such comcditions
as he shall impose in respect of such waiver)he shall
promptly ssue to the contractor @ certificate of Contract
conunenceizenl, which shall confirm the start dale,

33

] the Condilions EJEL’:L:L-HJ!.-!J][ slil:lululw.i o 00 3.2 05 1ok
mel by the date specified in the SCC this contract shall
miol coime inlo eflect;

'J'h::Tani;uagc of the Contract and the law governing the
Contract are staled in the SCC,

L

Project Manager's
Lole

6, Drelegalion

]

Excepl where olherwise specifically stated, the Project
Manager will supervise execulion of the contract
belween the Employer and the Contractor. The Project
Manager shall have no authority lo amend the conlracl.

The Project Manager may, upon prior written consent of
e emplover and after notifying the contraclor, delepate
any of his duoties and responsibilities to other people
except o the Adjudicator, and may  cancel  any
delegation alter notifving the Contractor.

7. Communicalions

8. Sub contracting

71

&1

Communicalions belween the Parties to the Condract
shall be effective only when in writing whether in hard
or electronie form that provides record of the comtent of
the communication. A nobice shall be effective when in
writing only when it is delivered at the addreess specified
in.the 5CC,

Project Manager, subject to consullation  with  the
Employer. Subcontracting shall not alter the Conlractor's
obligations

L
:
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9. Assignmoent

4.1

The Contractor shall not assign, transter, pledge or ma l-..e
ather disposition of this Contract or any part thereof or
any of the contrackor’'s rights, claim or obligabion under
this Contracl without the prier written approval of the
Employer.

10. Liability of Joint
YVenkure

'.Il Cither Cnﬁ.l;l;t-:.ﬂ'ﬁ 1

12 Personnel

10,1

111

The Contractor shall cooperate and share the Site with

If the Centractor constifutes a joint venture, consortium
or OoFher 1rn1'|1q'{‘.-rrﬂ‘.-rar{~LI E;ml_]ping af o or meee
|':-L‘r5'nn.-=.:

{#) These persons shall be jointly and severally liable
1o the Emplover [or the performance of the
Condract;

(2} These person shall notily Lhe Emplover of their
leader whao shall have the authorily to bind the
Contractor mul each of these persons; and

(c] The Contraclor shall not alter its composition or
legal status withoot the prior consent of the
Ermployer,

ather confractors, public authorities, ulilities, and the
Emplover bebween the dates given in the Schedole of
Other Contractors, as referred to in the 5CC, The
Contractor shall also provide Facilities aned services for
them as described in the Schedule. The Emplover may
modily the Schedule of Other Contractors, and  shall
nolify the Contractor of any such modification.

| The Contractor shall erploy the key personnel named in

the Schedule of Key Persommel, as reterved to in the SCC,
Lo carry oul Ehe (lunctions stated in the Schedule or other
personnel approved b the Project Manager. The Project
Manager will approve any proposed replacement of key
personel  only o their relevanl qualilications  and
abilitics are substantially equal to or betler than those of
the personnel listed in the Schedule,

122

LI the ljl'ﬂjl_"l:.:t. 'r{-:f'émagcr asks the Contractor bo remove a
person who is a member of the Contractoss statl or work
force, stabing the reasons for, the Contractor shall ensure
that the person leaves the Site within seven days and has
no further connechion with the work in the Contracl,




13 Emplovers and
Comtractor's Risks

The Emplover carries the risks which this Coentract states
aree Emiployer's risks, ancl the Contractor carvries the risks
which this Contract states are Contractor's risks,

14. Emiplovers Risks

14.1

14.2

Fromi the Commencement  Date ontl the Defects
Correchon Certificate has been issued, the following are
Employer's risks:

(a) The visk of personal injury, death, or loss of or
| L)
! damage o property (excluding the Works, Plant,
Malerials, and Equipmenl), wiuch are due to:

{i) use or occupalion of the Site {or the purpose of
the Works, which s the unavoidable result of the
Works or

{ii} negligence,  breach  of  statutory  duly,  or
interference with any legal right by the Employer
or by any person emploved by or contracted B
him except the Contractor.

{b) The risk of damage to the Works, Plant, Malerials,
and Equipment to the extent that it is dee to a fault
of the Emplover or i the Employer's design,

From the Completion Date until the Defects Correctlion
| Certificate has been issued, the risk of loss or damage to
| the Works, Plant, and Materials is an Emplover's risk
excepl loss or damagpe dae to:

(#1a Delect which existed on the Completion Dale,

(b) an evenl occourring belore the Completion Date,
which was not ikself an Emplover's visk, or

fchthe activities of the Ceonlraclor on the Site after the
Completion Date,




15, Combractor's Risks

16, Insurance

15,1

161

16.2

Policies and certificates for insurance shall be delivered

From the Commencement Date until the Defects |
Correction  Certificate has been issued, the risks of
persomal tmury, death, ard [oss of or damage to property
(incheding,  without  limitation, the Waorks, Plant,
Materials, and Equipment) which are not Emplover's
risks are Conlractor's risks.

The Contractor shall provide, in the joint names of the
Emplover amd the Conlractor, insurance cover from the
Commencement Date o Bhe end of the Defects Liability
Peried, o e amounls ancd dedwctilles skabecd o e SCC
for he following evenls which are due o the
Contractor's risks:

() boss of or damage to the Works, Plant, and Materials;
(b loss of or damage to Equipment;

ic} loss of or damage bo property {except the Works,
plant, Materials, and Equipment) in conmection with
the Contract; and

(d} persomal injury or death,

by the Contractor to the Project Manager for the Project
Manager's approval before the Commencement Date. All
such msurance shall provide for compensation o be
pavable in Lhe lypes and proportions of currencies
required o rectify Lhe oss or damage incarred.

| 16.3

If the Contractor does not provide any of the Fu]u.]ua and
cerlificales  required, the Emplover may effect the
msurance which lhe Contraclor should have provided
and recover the premiums the Employver has paid from
payments otherwise due o the Contractor or, if no
payment is due, the payment of the premivms shall be a
clebb e

16,4

Alterations to the terms of an insurance shall nob be
made without the written approval . of the Project
hanmager.

165

Both parties shall comply with any conditions ol the
insurance policies.

f4
E



The Coentractor shall, in executing the contract , rely on

17, Site Investigation | 17.1
Reports Site [nvestigation Reports referred o in the SCC and any
supplemented information available o the Contractor.
18, Queries about 181 | The Project Manager will  clarify  queries o all
Implementation of Comitractual matters,
__thelooteact | ) OO OO
19, Contractor to 121 | The Contractor shall execute and install the Works in
Ixecute the Works accordance with  the  terms and
| Contract,
20, Commencement 201

aned Completion of
Works

21. Approval by the
Project Manager

X2, Prolection of the
E'I:'I"i.-"i I:'IL'I-'I_'I'I'.I'I_E']]'_

21.1

confitioms  of  the

The Contraclor may commence execution of the Waorks

by the Commencement Date and shall carey oul the
Waorks in accordance with the Works Program submitted
by lhe Condractor, as updated with the approval of the
Propect Manager, and complele them by the Intencded
Completion Date.

The Conlractor shall submil Specifications and Dra wings
showing the proposed Temporary Works Lo Lhe Project
Manager, wha is to approve them il they comply wilh
the Specifications and Drawings.

212 | The Contractor shall be responsille [ur_deaig,n of
Temporary Works.

213 | The Project Manager's approval shall nol aller the
Contractor's responsibility for design of lthe Temporary
Warks.

214 | The Contractor shall eblain approval of l]lit‘d."j:?'?-;l'.[i.l.‘.'& Lo
Hie design of the Temporary Works, where required,

2153 | ALl Drawmygs prepared by the Conbraclor for the
cxecution of the emporary or permanent Works, are
subject Lo prior approval by the Project Manager.

221 | The Conlractor shall lake all reascnable steps Lo protect

222 The Contractor shall ensure  that  enussions, sarface
discharpes and effluent from his achivities shall not

the environmenl and lo limit damage and nuisance o
peaple and property resulbing from pollulion, noise and

other results of his operations.

exceed limits prescribed in relevant covironmental laws.




23, Labour Laws

24, Taxes and Duties

1231

24.1

The Contractor shall comply with all the relevant labour
laws applicable in the Uniked Republic of Tanzania,
including laws relating to workers emplovment, social
security, working hours, health, salety, wellfare and|
I ration.

The Contractor shall require his emplovess Lo obey all
apphealde laws, including those concemning safely al
witk.

|
The Efﬁntf:nc;tﬁr, E‘JIJ]':-{“EI:I'IT;ECI':E and Persommel shall pay
such taxes, duties, fees and other impositions as may be|
levied under the Laws of Tanzania unless otherwise
slated un Ehe S0,

25, Health ancd Salety

231

b |
i |

The Contractor shall ab all times take all reasenable)
precaulions o mamdain e heallh and  safely of his)
personnel  and the public as per the ?_',I:J‘r'l..‘r]l:ilu_‘,i
occupational, health and salety laws

The Contractor shall ensure that [irst 2id facilities are)
available at all {imes al the sile and that suitable
arrangements are made for all necessary wellare and
begiene  requirements  and  for  the  prevenlion  of
epidemics I

The Contractor shall notily the Emplover delails of any'
accicdent as soon as practicable after ils occurrence, The
Contractor shall maintain records and make reporis
comcerning health, safely, and swelfare of persons, and
damage to the property, as the Emplover may reasonably |
TequiTe.

The Comtractor shall condoct an HIV-ATDS awm'enessr-
programme, and shall take other such measures as
specified in the 5CC o reduce the visk of ransfer of HIV)
virus botween and among Contractor’s personnel, the
Fmiployers Staff and the surrcunding community.

p = 1 |'I'|L;IJ| |



2&, Discoverics

26.1

Anvthing of historical or other interest or of si.gnij'j-:';nl
value unexpectedly discovered on, in, or under the land
al the Site shall be the property of the Emplover.

The Contractor shall notify the Project Manager of such
discoverics  and  carry out  the Project  Manager's
instrucions for dealing with them.

26.3

The Contractor shall lake reascnable precaulions to |
prevent his workers or any olher persons [rem damaging |
such discoveries and shall immediately upon discovery |
thereol and before removal acquaint the Project Manager
of such discovery and carry out at the expense of the
LEmployer the instructions of the Project Manager,

27, Possession of the
Site

271

The Fmplover may give possession of wheie or parts of |
the Site to the Contrackor as stated in the SCC, [

possesaion is not given by the date stated m the S5CC, the

Emplover will be deemed 1o have delaved the start of the

eelevant activities, and this will be a2 Compensdtion

Ivent.

28 '.-"'.n*u.-:.-:"’rn the B

29_ Insractions,
imspections ancd
aucdis

29.1

29.2

The contractor shall comply with instructions given by

The Contractor shall permit the Government, of the

The Contractor shall allow the Project Manager and any |
person authorized by the Project Manager access (o the
Site and to any place where work in connection with the
Contract is being carricd out or 15 inbended to be carried
oul. '

the Project Manager in writling on any matter relaked to
the contract

United Republic of Tanzania to inspect the Contractor's
actounts and records relating to the performance of the
Conlracl and W have them audited by auditors
appoinled by the Government of the United Republic of
Tanzania if so required.

| 0. Thspules
Laesalukion

an

In the evenl ol any dispule arising oul of this contract, |
either party shall issue a notice of dispule to settle the,
clispube amica L'll}-'. The parties hereta shall, sithin bwenly
eiglt (28} days from the notice date, use their best efforts
o settle  the dispute  amicably  through  mutual
comsitltations and negolialion. Any unsolved dispute
may be referred by either party to an adjudicator
nominaled by the appointing Authority specified in the




SO

202

After the dispute has been refereed bo the adjedicator,
within 30 days, or within such other period as may be

proposed by the Parties, the Adjudicator shall give s |

decision. The rendered decision shall be binr_]ing ki the
Parties.

decision mav, within davs specilied in the SCC refer the
dispule for arbitration, Il either party within the period
mentioned e e S0 has ool melerred the maller for
arbilraticn the decsion slall become final and binding ko
the Parties. :

a0

Ui either Parly is dissatisfied with the .-J'l.l.]j[_]i|i-:_":;lt["|1"!-_i”

The arbitration shall be conducted in accordance with |

the arbatrabion procedure published by the Institution
named and in the place shown m e 3CC

31 Feos and Costs of
Adjudicalor

311

The rale of the ;hdjudit‘e:lq}r’& Fere aned admumstrative costs

of adjudication shall be borne equally by the Parties. The
rales amd costs shall be in accordance with the rules of
the Appointing Authority. In conducting adjudication ko
its finalily each parly shall bear ils incurred costs and
le?[ﬂiﬁ[{ﬁ.

32 Ra Fll'ﬂn:_mt‘li_’,nt of
A dj: 1l ica ko

| 33, Security of the Site

321

34

Should the Adjudicator _L'e.sign or die, or should the
Emplover and the Contraclor agree that Lhe Adjudicator |

15 10 Enn{'linninﬁ in acoonrdance with the pmuisi-:jns of
the Contract; a new Adjudicator will be appointed by the
Appoimting Authoriby.

Unless otherwise stated m the S0C,
(a) the Contractor shall be responsible for keeping
unauthorized persons off the site, and

(b} Auvthorised  persons shall e lmibted  t0 the
Contractor’s and Employer’s personnel, and ko
any other persennel and other Contractor nolified
e the Contrackor by the Projeck Manager or
 Employver.

. Time Controel




| 34 Program

35, Extension of the
Inkended
Complelion Date

341

35,2

b
Ll
L)

Within the Hme stated in the 5CC, the Contraclar shall
submzil 1o the Progect Manager for approval of the Work
Program showing the method{s), arrangements, order
and timing lor all the activilies of e Works.

The Contractor shall submit 1o the Project Manager for
approval an updated Works Program at indervals not
longer than the period stated in the 5CC If the
Contractor dows not submal an updated Works Program
within this perod, e Project Manager may withhold
the amount stated in the SCC [rom the next paymenl
certtficate and conlinue Lo withhold Lhis amoant wndil the
next payment after the date on which the overdue
Pregram has been submitted.

An update of the Works Program shall be a program

showing the actual progress achieved on each activity
and the effect of the progress achieved on the timing of
the remaining work, including any changes to the
sequence of the activities.

The Project Managee's approval of the Fmgr;uﬂ_ shall not
alter the Contraclor's abligations. The Contractor may
revise the Program and subimit it 1o the Project Manager
again at any Hme, A revised Program shall show the
effect of Variations and Compensation Events if anv.

The Emplover may extend the Intended Complelion
Late if a Compensation Event occurs or a Variation is
msued which makes b impossible lor Completion to be
achieved by the Intended Completion Date withoul the
Conlractor laking steps Lo accelerale the remaining work,
which would cause the Contractor be incur additional
cosl.

e Enqﬂa*g:&r shall, within bwenty one (21} days of

receipl ol application for extension of the Inbended
Completion Date by the Contractor, decide whether or
not ta grant the extension. The application by the

| Contractor shall be granted only when suppovted by full
Cinformation of a compensations event(s) or variation.

In the evenl the Contractor has not issued an carly

warning netice of a delay or has failed to cooperate in
dealing with a delay, such a delay or failure may be a
ground for not granting the extension of the Intended




36,1

=
-

L ::m]:n]ﬂ:i-:.:-n"Datn:.

When tl;"l_'E_.E]"l."l[.'l‘l.ﬂj'l.'.‘l' wants the Contractor to finish the

Waorks before the Intended Completion Date, the Project
Manager will obtain priced proposals for achieving the
necessary  accelerabion from the Conbractor. I the
F.mpli]}’{'r accepts the said  proposals, the Intended
Completion Dale will be adjusted  accordingly  and
confirmed by both the Emplover and the Contractor.

in the event the Contractor's priced proposals (or
acceleration of e Works are accepted by the Emplover,
they shall be incorporated a0 the Confract Price and
lrealed as a Yarialion, '

37 Delays Ovdered by
the Propect
Manager

a7

The Project Manager may instrucl e Contractor 1o
cdelay the start or progress of any aclivily wilhin the
Warks.

8. Aanagemen
Mleelings

361

Lither the Project Managier or the Conlractor may require |

the other to attend a management meeting. The business
of a management mecting shall be to review the plans lor
remaining work and 1o deal with matters raised in
accordance with the early warning procedure.

The Project Manager shall record  the Dbusimess of

management meelings and provide copics of the record
tor those aftending the meeting and to the Employer. The
responsibility of the partics for actions to be taken shall
e decided by the Project Manager either ab o the
management meeting or aller the management mecting
ane stabec in writing to all who attended the mecting.

A9 Early Warning,
Maotice

39.1

29.2

The Contractor shall give an carly warning notice to the
Project Manager at the earliest opportunity of specific
likely future evenlis) or circumstance(s) that may

adversely affecl the qualily of the Werks, increase the |

Contracl Price or delay the execulion of the Works, Upen
receipt of the said Notice, the Progect Manager may
require the Contractor o provide an estimate of the
expected elfect of the fulure event(s) or circumnstance(s)
o the Contract Price and Inlended Completion Date or
Completion Dake as the case may be. The estimate shall
ko provided by the Contractor as soon as reasonably
possible,




in making and considering proposals on how the effect
of such an event(s) or circumslance(s) could be avaided
or reduced by anyone involved in the Works and in
carrying out any resulting Inshuction of the Project
Manager.

C. Quality Control

40, Jdentifying Defects | 40,1

The Project Manager shall check the Contractor's work
and notify the Contractor ol any Defectls that are founed.
Such checking shall not affect the Contractor's
responsibilities.

The Project ."-.-I:m:ngv? may inshuct the Comtractor to
search for a Delect and Lo uncover and test any work that
the Project Manager considers may have a Defect.

The Prject Manager may instruct the Contractor to carry
oul @ lest not specibied n the Specification to check
whether any work bas a Delect and in Lhe event e test
shows hal il does, the Contractor shall pay for the test
and any samples thereol. I there is no Defect, the Lest
shall be a Compensalion Event,

The Project Manager shall give nolice to the Contractor
al any Defects belore the end ol Lhe Delects Liability
Perioel  stabed in the SCC, swhich begins [rom Lhe

Lvery time nobce of a Defect is given, the Conlraclor
shall correct the nolificd Defect(s) within the period of
time specified in the Project Manager's notice.

The Defects Liability Period may be extended by the
Project Manager for as long as Defects remaim 1 be

4n.2
41, Tesls 41.1
42, Correclion of 421
Iefects
Completion Dale.
43, Extension of 43.]
Defect Liability
Perind
43.2
correcbed,
44, Uncerrected 44.1

Defects

In the event the Contractor has not coreected a Defoct(s)

within the time specified in the Project Manager's notice,
e Project Manager will assess the cost of having the
Delect corrected, including any other related cost(s) and
Lhe Contractor will pay the said cost.

. Cost Control




The Bill of CQuantitics shall contain ilems  for the
construction, inslallation, tesling, and commissioning
work 1o be done by the Conlraclor,

The Bill of Cuanlilies is used to calculale the Conlracl
Price. The Contractor shall be paid for the quantily of the
work done at the rate in the Bill of Quandibies for each
il

If the [inal quantity of the work done differs from the
quantity in the Bill of Cuantities lor the particular item
by mare than 25 percent, provided the change exceeds 1
percent of the Indtial Contract Price, the Project Manager
shall adjust the rate w allow (or the change.

The Project Manager shall not adjust rates from changes
i guantities if thereby the Initial Contract Price is
excevcded by more than 15 percend, except with the prior
approval of the Emplover.

| provide the Project Manager with a detailed  cosl

.:‘.F'Lll YVarialions shall be ncluded in upclated 'L“.i'q:urk_

Il regquested by the Project Manager, the Contractor shall

breakeown ef any rate in the Bill of Quantilies.

Programs produced by the Contractor,

The Contraclor shall provide the Project Manager with a

quolation lor carrving cut the Variation when vequoested |
ter do s by the Projeclt Manager. The Project Manager
shall assess the quolation, which shall be given within
seven davs of the request or within any longer period |
stated by the Project Manager and before the Yariation is |

| crclerel.

[ a5, Bill of .ll:.guﬂmllies | 451
|
i 45,2
|
46, Changes in the 61 |
uantifies
—te
463
|47 Variations 47.1
48, Payments for | 481
WVariatlions
Bl 48.2

If the waork in the Vadation corresponds wilh an ilem |
description in e Bl of Quantities and if, in the opinion
of the Project Manager, the quantity of work is not above
the limit stated in GOC 441 [Uneotrected Defects] or the
timing of its execution do not cause the cost per unit of
quantity to change, the rate in the Bill of Quantities shall |
e used o caloulale the value of the Variation, [f the cost
per unil of quantily changes, or il the nature or timing of |
the weork in lhe Varialion does nol corresponed with
thems m the Bl of Cuanbities, the quelation by the |
Contractor shall be mn the form ol new rales I-:::‘M




1483 If the Contrackor's quotation is anreasonable, the Project
bManager may order the Yariation and make a change to |
the Contract Price, which shall be based on the Project
Manager's ewn forecast of the effects of the Variation on
the Contractor's costs,

484 IF the Propect Manager decides that the urgency of
varying Lhe work would prevenl a gquotation being given
and considered withoul delaving the work, ne quotalion
shall be given and the Variation shall be trealed as a
Compensabion Event.

485 | The Centractor shall not be enbitled o additional |
pavment lor costs that could have been avoided by
giving early warning nolice,

49, Cash Flow 421 | When the Works Program is updated, the Contractor |

| Forecasts shall provide the Project Manager with an updated cash

Hosy forecast, The cash flow  forecast shall include

dilferenl  currencies, as  defimed  m the Contract,

| converled as necessary using the Conbract exchange
rakes.

30. Payment 301 | The Contractor shall submit to the Project Manager
Cerlificates I monthly statements of Lhe estimaled value of the work

execuled  less the  comulative amount  certified
previously.

(202 The FProject Manager shall check  the Contracton's
monthly stalement and certily the amount to be paid to
Lthe Contraclor wilhin bwenly eight (28) days from the
recetpl of the statement.

503 The value of work execuled shall be determined by Lhe
Croqect Manager.

504 | The value of work executed shall comprise the value of
the quantities of the items in the Bill of Quantities
campleted.

JU:- The walue of work execuled shall mclode the valualion
aof Variations, Compensation Events and Variation of
Price,




T~ . - L s
| The Project Manager may exclude any item certified in a

The Project Manager shall not be bound to cortify any

previous certificate or reduce the proportion of any item
previously cortificd in any cerhificate in the light of [ater
inlormation.

payment, i the nel amount, after all eetentions and |
dleductions would be less than minimuam amoant of
Inlecimm Payvownt Cerlilcate statacd in fhe SO0,

51, Paymenls LY

| 51.2

Payments shall be adjusted for deductions for advance
payments and retention.  The Employer shall pay the
Contractor the amounls certified by the Project hManager
within 28 davs of the date of each cerlificate, I the
Emplover makes a late payment the Contractor shall be
paid interest on the late pavment in the next payment.
Interest shall ke calculated from the date by which the |
payment shoukl have boen made up to the date when

Lthe late paviment is made at the provailing rake of interest

issued by the Bank of Tanzania on the date of Contract

signature for each of the carrencies in which payments

are macle,

|
[f an amount certified is increased in a later cortificate or |
as a resull of an award by the Adjudicator or an |
Arbitrator, the Contractor shall be paid interest apon the

delaved pavmenl as sel out iy Hhis clavse, Interest shall |
be calculaled [rom the date upon which the increased |
amounl would have been certified in the absence af
dispule,

Unless otherwise slaled, all pavmenls and deductions
will be paid or charged i the proporlions of currencies |
comprising the Contract Price. .

entered in will not be paid lor by the Enplover and shall
be deemed covered by other rales and prices in the |
Contract.




| 52, Currencies

SN

The currency of payvment shall be stated in the SCC.

53 'f.,'-;:-[u]:q-*nﬁal.iun
Evenls

23.]

Where payments are to be made in currencies other than
the Tanzania Si'li]liﬁgﬁ, the exchange rates o be used lor
caleulaling such amounts shall be the Bank of Tanrania
exchange  rate prevailing on the date of contract
signature,

The following shall be Compensation Events:

{al The Emplover does nol give access to o part of the
Site by Lhe Site Possession Dale stated in the Special
Conditions of Contract.

(B The Emplover modifies the Schedule of Other
Confractors inoa wily that affects the work of the
Contractor under Lhe Contracl.

() The Project Manager orders a delay or does not
sue Drawings,  Specifications, o instruclions
recuired for execulion of the Works on Hme,

) The Project Manager instructs the Conbraclor o
wncover or Lo carry oul addilional tests upon waork,
which is then found (o have ne Defects.

(] The Project i"..liemnuur unrensmmhly does ol
approve a subcontract to ke let.

(fy Ground conditions are substantially more adverse
than could reasomably have been assumed before
issuance of the Letker of Acceptance from  the
information issued Lo Tenderers {inchuding the Site
[tvestigation Reports), from information available
publicly and from a visual inspection of the Site.

igl The Project Manager gives an inslruction for dealing
with an  unloreseen  condition, caused by Lhe
Employer, o addibional work required for safely or
other reasons.

{hy Cther contractors, public autherities, utilities, or the
Employer does not work within the dates and other
comnstraints stated mo the Contracl, and 111:_-3,4 calse
delay or extra cost te the Contractor.

=]
[

o



(iy The advance payment is delaved. .

() The effects on the Contractor of any of the |
Emyployer's Risks,

(ki The Project Manager unreasonably delays issuing a
Certificate of Completion.

( Cther Compensation Events  described  in the |
Conlract or delermined by the Project Manaper shall |
apply,

B33

| Conlractor's lorecast 15 deemed unreasonalle, the F‘rn;_:ujecl'
| Manager in censultation with Employer shall adjust the

[l a Compensalion Event would cause acdditional cosl or
would prevent the work being, completed Tefore the
[ntended Completion Date, the Contract Price shall be
increased and for the Inlended Completion Date shall be
extended, The Project Manager shall, upon consultation |
wikth Tir‘nr.-]-.’:-}'-:‘r, decide whether and h}r‘, lewae mach the
Contract Price shall be increased and whether and by
hewr much the Intended Completion Date shall b
exbended,

As soom as inlormalion -.h‘-nmnt-itrating the effect f:fvﬂ?h
Compensalion Event upon the Contractor's forecast cost
s been provided by the Contractor, it shall be assessed
by the Project Manager, if agreed by the Employer, the
Conlract Prce may be adjusted  accordingly, [ the

Conlracl Price based on the Project Manager's own
forecast.

The Conbractor shall nol be enlitled to compensalicn 1o
the extent Ehat the Emplover's mderests are adversely
affected by the Contractor's not having given early
warning notice or nol having cooperated with the Project |
Manager,




4. Effect of Changes
in Tax Laws

4.1

| The Project Manager shall adjust the Conlracl Price i |

laxes, dubics, and other levies are changed bebween the
date 28 davs before the submission of Tenders for the
Contract and the date of the last Completion certificate.

543

i
T
—_
En

The adjustment shall be the change in the amount of tax
pavakle by the Contractor, provided such changes are
not already reflected i the Contract Price or are a result
of GOC 53 [Price Adjustiment].

In the event that the Liws Governing Taxes, Duties and |
other levies have changed belween the signature date
and the last completion cerlificate thereby affecting the
Contract Price, the Emplover and the Contractor, shall
miulually adjusl the contract price aceordingly,

55, Price Adjustment

The amounts pavable Lo the Conlractor, pursuank ™
GUC 50 [Pavment Certificate], may be adjusbed
respect of the rise or fall in the cost of labouwr,
Comtractor’s Equipment, Plant, materials, and  other
mpuls o the Works, by applyving Lo such amounts he
formulae prescribed in this clause.

5.2

To the extend that full compensation for any rise in cosls|
to the Contraclor is not covered by the provisions af this]
or other clauses in the Contract, the unit rates and prices!
inchuded in the Contract shall be deemed to include
amounts to cover the contingency of sach other rise of|
costs,

| The adjustment to be applied to amount payalble 1o thel

Contractor as cerbified in Payment Cerbificates shall be
determined by a formulace for cach of the currencies in|
which the Contract Price is payable. Mo adjustment is 1o
L applied to work valued on the basis of Cost or current|
prices. The formulae shall be as [ollows;

fo=1a M — i fn— K
s E‘ - fil

Prn=a+h . . -
' L0 Ao Fnr

R T |

wlieres

n 15 a price adjusbment lactor bo be applied [o the|
amount in each specilic currency for the pavment of the|

work carried oul in the subject month, where such|




variations and daywork are net otherwise subject to

adjustment; :

a 14 a constant, specitficd in the Appendix (o 'L'ender,l
representing  the nonadjustable portion in conbractoall
payments;

b, e, 4, cfc, are weightings or coeflicients representing the
estimated  proportion  of cach  cost element  [labor,
materials, equipment usage, elc.) in the Works or seckions|.
thereof, net of Provisional Sums, as specified in the
Appendix to Tender; the sum of a, b, ¢, d, ete, shall be
o0,

Ln, Mn, En, etc, are the currenl cost indices or reference
prices ol the cost clements in the specific cwrrency of
origin for month “n,"” determined pursuant b CGC 335,
applicable to each cost element; and

Lo, Mo, Eo, otc, are Ehe base cost indices or reference
prices corresponding to the above cost elements at the
date specified in GCC 555

The value of net work done, certified by the Project
Manager, in any monthly [nterim or Final Cerbificate as
payable by the Emplover te the Contractor  before
deduction of any retention money shall be increased or
decreased by an amount of “F.

= Preeiy
whore;

The eHective value Pe of work done which is to be
subjected to increase or decrease shall be the difference |
[z Luw e

(i} the amount which, in the opinion of the Project
Manager, is due lo the Contractor under GOCC 44
[Uncorrected Defecls] (before deduction of relenlion
money and before deducting sums previously paid
o account) less:

= any amount for pavmenl or repavment of any
acdvance payment;

any amound for malerials on sile (il any);

any amounls for nominaled sub-conlractors (if

: s i L |



anv) |
v any amounts for any other items based on
ackunl cost or current prices; or |
v any sums for increass or decreases in Lhe
Contract Price paid under GOC 55,3
anid

il the amount calculated in accordance with (i) above
of GOC 553 and included in the last preceding
ﬁiﬂt{hnlr_‘nt - - - —_— — S —— |
The sources of indices shall be these listed in th{*|
Appendix to Tender, as approved by the Project
Manager, Indices shall be appropriate for their purpose
and shall relate to the Conbractor's proposed source of
supply of inpuls on the basis of which his Conbract Price
and expected Toreign currency requirements shall have
Az the proposed  basis for price
adjustment, the Contractor shall have submitted willy his
Tender the tabulation of Weightings and Source of
Indices in the Appendix to Tender, which shall be sulbject
te approval by the Project Manager.

The base cost indices or prices shall be those prevailing |
o the day 28 days prioe Bo the latest date for submission
Currend incices or prices shall be those
prevailing on the day 28 days prior to the last dayv of the
period to which a particular Interin: Paviment Certificate
It at any lime the current indices are not
available, provisional andices as  determined by the
Projecl Manager will be used, subject o subsequent)
correclion of the amounts paid o the Comdrackor when
the currenl indices become available

R4

been computed.
555

af Tenders.

15 relaged,
a5

If the Contractor fails to complele the Works within the
Hie  for  complelion  prescribed  wunder GOC 20
[Commencement and Compiction of Works| adjustment
of prices therealler until the date of completion of the
Works shall be made using either the indices or prices|
relating bo the preseribed fime for completion, or the
current indices or prices, whichever is morve favorable to
the Emplover, provided that if an extension of Hme is
granted pursuant to GOC 35 [Extension of the Intended
Completion Date|, the above provision shall apply only
o adjustments made after the expiry of such extension of

fimee.
o ey 1l 1.5 I |



onF

The weightings for each of the factors of cast given in the
Appendix to Tender shall be adjusted i, in the opinion of
the  Progect Manager,  they  have  been rendered:
unrcasonable, unbalanced, or inapplicable as a result of
varied or additional work already executed or instructed
under GOC 8 [Payment for Variations] or for any other|
el 500k,

Conlractor  the  proportion  stated  in the  Special
| Conditions of Centract. The total amount of retention
| shall ned exceed the amount specified i the Special
| Conditions of Contract

| On complelion of the whale of the Works, lalf the (olal
| amount retained shall be repaid to the Contractor and
the other half when the Defects Liability Period has
passed and the Project Manager has certified that all
Dofects notified by the Project Manager ke the Contractar
before the end of this peried have been corrected.

Cin completion of the whole Works, the Contractor may
substitute retenlion money with an 'on demant™ or
unconditional Bank guarantee.

The Contractor shall pay liquidated damages to the
Emplover ab the rate per day stated in the SCC for cach
day Lhat the Completion Date is later than the Intended
Completion Date. The tolal amount of liguidated
damages shall nol exceed the maximam amount of
performance security slated in the SCC. The Emplover
may deduct hguidated damages from pavments due 1o
the Contractor. Payment of liquidaled damages shall nol
affect the Contractor's liabilities.

56, Relention 56.1

56,2

S0,

o7, Liquidated 271
Damagoes

e

573

11 the Intended .Cnmp-!'ﬂfinﬁ Diate s extended  afler

Where the Project Manager, afller assessment of work
progress, upon satisfaction that the Contractor will nol
complete the svorks within the conlract period, may |
issue a nolice to the Contractor requiring the payment of
liguidated damages pursuant to GOC 5711 :

liguidated damages have been paid, the Project Manager
shall correct any overpayment of liquidated damages by
U Conlractor by adjusting the next payment cortificate.
The Contractor  shall  be  paid  interest on the




A Bonus

| 581

everpayment, calealated from the date of payment to the
date of repayment, at the rates specified in GCC 51,1
[Payments]

If stated in the Special Conditions of Contract the
Contraclor shall be paid a Bonus calculated at the rate
per calendar day [or cach day {less any davs for which
the Contractor is paid for  acceleration) that  the
Complelion s earlier than the Intended Completion
Date. The Project Manager shall certify that the Works
are complele, although they may nol be due o be
complele,

39 Advance Fayment

59.1

IF stated m the SCC the Employer shall make advance |
pavment o the Contractor of the amounts stabted in the
SCC by the date stated in the SCC, against provision by
the Comtractor of an Unconditional Bank Guarantes in a
form and by a bank acceptable to the Employer in
amounts and currencies egqual to the advance payment,
The Guarantee shall remain effective unkil the advance
pavment has been repaid, but the amount of the
Cumarantee  shall  be progressively  reduoced by the
amounts repatd by the Contractor. Interest will not be

| charged on the advance payment,

The Contractor is b use the advance payment only Lo

pay for Bguipment, Plant, Materials, and maobilization
expenses required  specifically for execution of  the
Cenlract, The Conlractor shall demenstrate thal advance
pavment has been used in this way by supplying copies
al invaices or other docwments Lo the Project Manager.

293

The advance payment shall be repaid by {1ﬁiut:lilﬁgl
propoctienate amounts from payments otherwise due lo

the Contractor, as specified in the SCC following the

schedule of completed percentages of the Works on a

pavment basis. No account shall be taken of The advance

payment or ibs repavment moassessing valuations of

work done, Varialions, price adjustments, Compensation

Evints, Bonuses, or Liguidated Damages.

X
=

E



Bl Performance
Securilies

G0l ]

B2

The Performance Security shall be provided to the
Emplover no later than the date specified in the Letter of
Acceptance and shall be issued in an amount and form
and by a bank or surely acceplable to the Emplover, and
denommated in the fypes and proportions of  the
currencies mo which the Contract Price is payable as
specified in the TDS and SCC and in accordance with the
coneitions of contract.

The Performance Security shall be valid until a date 28 |
days rom Ehe dabe of issue of the Corfilicate  of
Completion in the case of a Bank Guarantee, and until
one vear [rom lhe dale of ssee of the Complelion

(Cerlilicate in the case of & Perlormance Bond

Gi3

Where circumslances necessilate lhe amendment of the
contract after signature, and such amendment is effected,
the Emplover shall require the Conbractor to provide
additional Perlormance Securily to cover any cumulabive
mcrease of more than ten percenl ef the Initial Centract
Price,

o1, Dhavv-works

62, Cost of Iie]::airs:_

.1

| 'E‘I -2

If applicable, the Day-works rales in the Contractor's
Tender shall be vsed for small additional amounts of
work only when the Propect Manager has given written
instructions in advance for additional work to be paid
for in that way.

All weork o be paid for as Day-works shall be recorded
by the Conlraclor on forms approved by the Project
Manager, Each completed form shall be verified and
signed by the Project Manager within beo days of the
work being done,

| The Contractor shall be paid [or Day-works subject b

oblaining signed Dayv-works [orms.

mncorporated mothe Works befween the Conunencement
Drate and the end of the Defects Correction periods shall
be remedicd by the Contractor 2t the Contraclor's cost if
the loss or damage arises from the Contractor’'s acks or
omissions.

E. Discharge of the Contract




-3, Comn pln?l.'iq:-n
Cerbibicabe

fwi %LEH_H n-;:l li"vor

5. Final Acoount

631

641

The Contractor shall request the Preject Manager Lo issue
a certificate of Completion of the Works, and the Project
Manager will so issue upon satislaction that the work is
completed.

When the Certificate of Completion s issued b the
Project Manager, the Contractor shall handover the site
and the works to the Emplover within time specified in
the SCC

Upon the expiry of the defect liability period, the
Contractor shall supply the Project Manager with a
ehetailed account of the total amount that the Contractor
consiclers  pavable under the Contract, The  Project
Manager shall, within filly six [36) days, vernfy the
account and, upon salislaction, certify anv [inal payment
due to the Conlraclor and hereafter issue a defecl
lialiliby certificate,

9.2

[n the event the Project Manager is net satisfied with the
Account submitted by the Conlraclor pursuant le sub-
GOC 621, shall wathan 56 davs issue a schedule ol
correction. If the final account remaing unsatistactory
aller il has been re-submitbed, the Project Manager shall,

upon consultation wilth the Emplover, decide on the |
amount payable to the Contractor and issue a pavmenl

coertificabe,

Mamtenanoe
Manuals

i, 1

The Contractor shall supply to the Employer the "as
bal" Drawings and/or operating and  maintenance
manuals and any other relabed docuoments by the
harglover peried stipulated pursnant to GCC 841 [Site
Hand Ower).

.2

| I the Condractor does not supp]_?-t-]:.:: t'l'izll:'m'-il'lg'_—: and for

manuals stated in QOO 861 bw Bhe cdates specibied
pursuant o GUC 64.1 [Sile Hand Ower] or Lhey do nol
receive lhe Project Manager's approval, Lhe Project
Manager shall withhold the amouwnl slated in the Special
Conditione of Confract from payments due Lo the
Contractor.




&7, Termination

Te72

671

The Tmployver or the Contracter may lerminate lhe
Contract if the other party causes a fundamental breach
of the Contract.

Fundamental breaches of Contract shall include, bot
shall not be limited Lo, the lolloswing;:

al  the Contrackor stops work for 28 dayvs when no
stoppapge of work is shown on the current Works
Program and Lhe stoppage has not been authorized
by the Project Manager;

b} the Project Manager instrucls the Contrackor in
writing o dc*la}' the: Waorks progress . and Lhe
instruckion is nob withdrawn in writint; within 28
davs;

¢)  contractor's failure to submit performance  securily
within the ime stipolated m the 5CC;

cdy  the Emplover or the Contractor is declared Bankrupt
or  goes  into liquidation  other  than  for a
reconsbruction or amalgamation;

¢] a payvmenl cectilied by the Project Manager is not
pail by the Employes 1o the Conlractor afber 84 days
from the date of Lhe Project Manager's certificake;

fy Failure of the Conractor to correcl the delect after
lapse of time specified in the notice to correct delects
issued by the Project Manager,;

gl where the Contractor fails to furnish and maintain
the required Site Security pursoant to QOO 330
[Security of the Site};

[ty The Conbractor has cdelayed the completion of the
Works by the number of davs for which the
maximum amounl of liquidaled damages can e
paid, as delined in the 5CC; and

tpaf the Emplover determines, based on the reasonable
evidence, that the Conbractor has engaged m
corrupl, coercive, collusive,  obstructive  or

. Ay EEl




When either party to the Ceonlract gives notice of a
fundamental breach of Contract to the other party for a
cause other than those listed under GOC 67,2 above, the

frauclulent  practices, i compeling lor or in
execuling the Contract.

For the purpose of this paragraph;

“conupl practice means the offering, giving
receiving or soliciting of anything of value o
influence the action of a public officer in the
procurcmant process or contractk execution;

“eoercive praclice”  means  impairing or
harming,  or threatening to impair or harm
dircctly or indirectly, any party or the property
of the party for the purpose of mfluencing!
improperly  the action or  that party in|
comnection with public  precurement o in|
furtherance ol corrupl practice or fravdulent
pracice;

collusive  practices”  means  impairing or
harming. or threatening to impair or harm
directly or indirectly, any part or the property
of the Farty for the purpose of influencing
mproperly the action or a part or in conmection
with  public  procurement  or  government
contracting or in furtherance of a corrupt
practice or a Fraodulent Practice

“Fraudulent prachce” means a
mistepresentalion of facts in order Lo influence|
a procurement process or the esecution of a)
contract to the detriment of the Emplover and|
includes collusive practices among tenderers,
prior to or aller submission  designed o
establish tender prices at artificial - non-
compelilive  levels and  to deprive  the
Emplover of the benefits of free and open
competilion;

“obslruclive praclice” means acts intended 1o
materially  impede  access o reguired
mformation in exercising a duty under this
contrack;




[.‘;i‘.ﬁjcf:t Manager shall decide whelher the said breach is
handamental or not.

a7 A
H75
&8, Payment upon H8.1
Termination of
Condracc]
G, 2

Mitwithsta nding the above, the Emplover may lermmiate
the Contract Tor convenience.

[ the Contract is termunated, the Conlraclor shall slnp_
work immediately, make the Sike safe and secure, and
leave the Site as soon as reasonably possible,

If the Contract is terminated because of a fundamental
breach by the Contractor, the Project Manager shall issue
a certificate for the value of the work done and Materials
ordered less advance payments received up to the date
of the msue of the certificate and less the percentage to
apply lo the value of the work not completed, Additional
Liquidated Damages shall not apply. I the total amount
due to the Emplover exceeds any pavment due bo Lhe
Contractor, the difference shall be a debt payable Lo Lhe
Ermnplover.

f the Conteact is termvnaled  lor e E.i:i]_]::ll.':l'_'l'l."."l."ﬂ
convenience or becavuse of a fundamental breach of
Contracl by the Employer, the Project Manager shall
issue a cerlificate for the value of the work done,
Materials ordered, the reasonable cost of removal of
Lauipmaent, repatriation of the Contractor's personnel
cmploved solely on the Works, and the Contractor's
costs of prolecting and securing the Works, and less
advance pavments received up o the date of the
certificate,




Al FT-:':IPf‘I:'t}-'

AL Suspension of
Fiancing

6.1 | All Materials on the Site, Plant, Equipment, Temporary |
Warks, and Waorks shall be deenved o be the property of
the  Emplover if the  contract is  terminated  for
fundamental breach by the Contractor,

70.1 | In the event that the source nl'uﬁnnnria% is suspeneded o
the Employer, from which part of the payments o the
Combractor are being made;

(a) The Emplover shall notify the Condractor af such
suspension within Seven (7) days of having
received  the financing  agency's  suspension
notice.

(b) After the MNotice has been ssued and wikhin
fourteen (14} davs, the Parlies shall mulually
agroe on the fubore events of the Contract

71, Force Majeure

711 | Neither Party shall have any liability or be deemed to b
in breach of the Contract for any delay or other failure in
performance of its obligations under the Contract, i such
delay or failure is a result of an event of Force Majeuare.

71

1=

For purpose of this clavse, “Force Majeure” means an|
event which is beyond the reasonable contral of a Party,
is not foreseeable, s unavetdable, and s origin is not|
due lo negligence or lack ol care on the parl of a Party,
and which makes a Parly’s performance of ils obligations
hereunder impossible or so impractical as reasonably 1o
Lo considercd  mapossible in the circumstances, and)
includes, but is not limiked to, war, riols, civil disorder,
carthgquake, fire, explosion, storm, flood, epidemics, or
other adverse weather conditions, sirikes, lockouls o
other industrial action [except where such  strikes,
lockouts or other indusirvial action are within the power
of the Party inveking Foree Majeure to prevent

713 | Ifa Party (heveinafter referred to as “the Affecled 'I"-.'.a.rl}-"’]
is or will be prevented from performing its substantial|
obligation under the contract by Foree Majeare, it shall
give a Nolice o the other Party piving full parbiculars of
the event and circumstance of Force Majeare aned the
reasons tor the event of Foree Majoure preventing the
Allected Party from, or delay the Affected Party from
performing its obligations under the Contract. The
Nolice shall be given within fourteen days after the




Affected Party Becomes aware, or should have become
aware, of the relevant event or  circumstances
constituting Force Majeure.

71.4

The Affecled Party shall use reasonable efforts to
mitigate the effects of Lhe evenl ol Force Majeure and
shall  endeavour by minimise  any  delay  in Lhe
performance of the conbract 2s a result of Foree Majeure.

The .-’*:frﬁcimi-l*”nrfy shall give Motice to the other Party
when it ceases to be affected by the Force Majeure.

Upon completion of the event of Force i‘x-iajeu.i'.e”;a-lﬁ{
issuance Nolice pursuant o GOC 714, the Allecled Parly
mast, as soon as reasonably praclicable recommencds Lhe
performance of its ebligations under the eombract. Where
the Affected Parly is the Contractor, the Contractor must
provide a revised Work Frogram rescheduling the Works
b minimise the effect of the prevention or delay caused
by the event of Force Majeure.

72. Release from
Peslarmance

721

In the event the Alfected Parby have used all reasonable
ellorls Lo miligate the elfect of the event of force Majeure
and ounimeze any delay in the performance of the
conlract 2s resull of lorce Majeure, but the effect of fore
Majeure still subsist, the Project Manager shall certify
thal the Contract has been fruslrated.

)

Upen cerlilication by the Mroject Manager pursuant Lo
COC Y2 the Contraclor shall make the site safe and stop
work as quickly as possible aller receiving Lhe certilicate
ancd shall be paid for all Works carried out.




SECTION V: SPECIAL CONDITIONS OF CONTRACT




special Conditions of Contract (SCC)

Instructions for completing the Special Conditions of Conkract

The following Special Conditions ol Contract shall supplement the General Condition
of Contract. Whenever there is a conflict, the provisions herein shall prevail over
thase in the General Conditions of Contract, Except where otherwise indicated, all
Special Conditions of Contract should be filled in by the Employer prior to issuance
of the Tendering Documents, Schedules and reports to be provided by Employer
should be annexed,

TSCC | GOC _r [j‘l_'ti:.'l'ipti.ﬂn
CI{.IISE Clause - = - = PPPRES et
T, 1.1 Drefect Liakility Pericd will be six months

The Emplover is Medical Officer Incharge, Mbeva RRH, P, O
Box 259, Mbeva.

The Project Manager i3 RAS OFFICE MBEY A

The Works consist of CONSTRUCTION OF STAFF MOUSE
AT MBEYA REH

The Commencement Date shall 4 days after site possession.

The Intended Completion Date for the whole of the Works
shall be 43 DAYS after commencernent of the contract

| The Sike 15 located al Mbeva RRH

A i [ndicate whether sectional completion is nol specified
) 23 List clher documents that Tovm part of e contrack.

a} Schedule of works breakdown

Ib]  Drawings

I-2
'H_l

3 4.1 | The language of the Contract documents is Englishy/Eisusilr,

The law that applies to the Contract is the Laws of Tanzania

g | Address for communication
| Employver's Medical Otfcer Incharge,
. f\'ﬂ._'!ﬂ_":t’ﬂ REH,
TP O B 2359,
Mbeva,
Contractor’s SUMA [ET CONSTRUCTION COLTD
FP. O Box 618 MBEY A

L1

& SO Include the Schedule of Other Contractors if any
T o Bral -::lfij{ffm' corrdrinctors] MNAA

| &



]

Inchudle 1he Schedule of Key Persornel
1. Site Agent

.1

(a}  loss of or damage to the Works, Plant, and
Maderials 3,000000,00

() loss of or damage to Eyuipment 2,000, 600,00

(€} loss of or damage to property [excepl the Works,
Flant, Materials, and Equipment) in connection
with the Contractl 2000 00800 ard

{d)  Personal injury or death 2,000,000,00

Site Bvestirabion Bepocts availal:le ta the Tenderer are: NS A

1

10,

251

Unless atherwise stale tax pﬂ;."n'iml slalus A

The oflwer measares melude:

ap Minimising the number of migrant workers emplovesd
on e projech and household o the site camp

bl Providing access to veluntacy counselling and testing
(VO

c] Providing  psvehological  supporl and  health care
including prevention and treatment of opporlunistic
infectians Far warkers infected and affected, as well as
their families

iy Providing condoms (male and female) o workers

11,

271

¢ The Side Possession Date shall be determined by Employer.

304

Arbitratiom will take place at the Inslitule of Arbitration in
accordance wilh rules and regulations published by Institute
| of Nrhitration esing Tanzania reles aud wegnuiations

12,

2.

Heourly rate of Fees payable to the Adjudicator is: According
ta the Government of Tanzania rates

Types of reimbursable expenses to be paid to the Adjudicator
include: Lo be stated by [Instilule of Arbitralion.

e
[~}




13, 321 Appointing  Authority for the Adjudicalor: Institule of |
Arbitrabion
33.1 Crtherwise state [insert Hie responsihle person for security of the
sile] N/A |
B. Time Control .
14. 31 The Contractor shall Submit a revised Program for the Waorks
wilhin OMNE week alter site possession,
I
15 M2 The period between Programme updales is Fourteen days.
The amount to be withheld Project Manager in the case the |
contractor dees net submit an updated programme  is:
I SO0, 000.a0,
|
C. Quality Contral il
16. c 2H| The Defects Liability Pericd is TR0 days.
1. Cost Control
Ve | Do Minimum amount of Interim Payment Cerlilicale will be MA
18 531 Sibe Possession date shall be determined by Em}:-[{:l:.-'er
19 | 52l The currency is Tanzanian Shillings
20, a5.1 The conlracl “i5 not” subject o price adjustment in
accordance wilh GUC 53, |
o 56.1 [ The amount of retention is 10% of value of works of Interim |
Pavment Certificats’.
Larnut of retention: 3% of contract price |
22, o7l {1} The amount of liquidated damages per day is 0.1%
(1) The maximum amount of liquidated damages is 10%
of contract price,
23 28,1 The Bonus for l:!‘ill'.l:;;"-;::;lll]:-']'i."l'i:;:ln is [shrte Hhe anount]. N7 A
24, 5.1 The amount of advance payment shall be 40% of contract
price after submission of commitment letter/ insurance bon

| F & 1



Monthly Fecovery of Advance Pavenents: [fsert percend] of
the amount of manthly Tnterim Pavment Certificate,

Maote: fInsert percentage wpe o a macimeon of 20% of e conkriet
s

The Performance Secarity shall be the minimum amounts
wuivalent to 10%aof the contract price in the form of, NA

The standard farm of Performance Security acceplable to the
Employer shall be “a Pesformance Bond of the lype presented

Sitee handover date one week afler completion of 1he conlract

The amaount o be withbeld for lailing to produce “as built”

The amount ta be withheld for failing o produce operating
andd maintenance manuals by the date required s 500,000,00

5, il
[a] Performance Bomd

in Section [X of the Tendering Documents:

. L]
L. Discharge of Lhe Conlract

77, 6.2

drawings by the date vequeived as S00,0040.00,
28 ol

The percentage to apply to the value of the work nol
compleled, representing the Lmpleover's additional cost for
completing the Waorks, is 25%




TECHNICAL SPECIFICATIONS




1.0
1.1

1.2

1.2

1.4

1.5

EXCAVATION AND EARTHWORE

Mature of excavation

The condractor/Project Engineer must ascertain for him the nature of the material
to be excavated and price work accordingly as no allowance will be made beyond
the contract sum of any alleged ignorance n this respect,

Excavations generally

Excavations have been measured from the drawings incleding the Engineer's site
plan showing existing contours, It is the responsibility of the contractor/Froject
Engineer Lo check Lhe commencing levels prior to commencing the work as no
gxira payment will be made in respect of any alleged excavations carrded out due
10 the commencing levels being above that shown upon the drawings without the
prigr wrllen zgreement of the Slructural Engineer prior to commencement of

excavalion,
Site clearance

The contractor shall clear the construction areas within the sile of all bushes, roots,
boulders, natural obstructions. rubbish and any other natural or artificial
obstructions, which would interfere with construction of buildings, roads, paths
and drains.

Chver-site excavation

Excavated material suitable For back-filling around foundations and for making up
lerels under roads, flocors ete.. is to be kept separate from il spoil heaps and o
be re-uted as directed or spread and levelled on the site at the end of excavation
operations when found to be surplus. The amount of any such disposal will be
measured on site by the Quantity Surveyar. Vegelable soil is not to be used for
back filling around foundations,

Excavation for foundations and structures

Excavatiaons for foundations and the reinforced concrete structuse shall be to the
widlhs, depths and levels to accommodate the structure shoswn on the deaeings,
Whorking space has been allowed for in the measuremnent of  excavation
uantities in accordance with the rules of measurement laid down elsewheare in
these bills, namely 1.00m from the face of any work which required forrmwork
over Tm deep below the starting level of excavation and 0.30m from the
face of any work which requires formwaork not exceeding 1m desp below starting
level of gxcavation,

Generally farmweork has not been measured for plain concrete foundations or
colurmn bases and, therefare, gxcavations for these hawve been measured, net.
Formwark  has been measured to reinforced concrete foundation and column
bases and all faces of columns and walls and working space excavation has been
measured and included accordingly. Adjustments to excavation: widths as
measured will therefore be made only in the case of the Structural Engineer



1.6

1.7

1.8

1.9

ordering the zddition of formwark to plain concrete foundations etc., or the
omission of  formwork to reinforced concrete foundations or column bases.
Crrdinary use of planking and strutting along  foundation: to prevent earth falls
and to save cencrete will nat be considered as formwork.

Inspection

When the excavations have been made to the sizes and depths required from the
drawings. the Sructural Engineer shall be called to the site immediately for an
ingpection, and upon approval the Contractor shall  procesd with the work to
prevent raimwater or other surface water draining inte the foundations. The
excavations are to be left open until any variation in depth has been measured
and agreed.

Excavation below required depths

should any excavation be made below the levels or lines shown on the drawings
of otherwise required by the Structural Engineer, the contractor must fill up the
resultant cver-excavation to the proper levels or lines with concrete nominal mix
i(1:4:8) al his own expense (see "cancrete work").

Filling

The fill shall be clean, selected coarse sand or gravel. It should be taken fram
borrow pats if the soil on the site is found to contair: too misch fines and to have
fao low plasticity limit to be used as fill.

The fill shall be deposited in horizontal layers of max. 200mm Thickness, As soon
as possible after the fill is laid out, it should ke compacted in min. three passes
afa  wvibratory-roller andfor wvibrating- plate compactor, The equipment to be
vsed must be approved by the Engineer,

Al gach area (control area) of 500m2.-compacted A, three field density tests (e.g.
by the sand-replacement method) should be laken randomly.

The Control area to be accepted if all three test results are above 979 of the max.
Density a4 determined at a homogenous mixing of all three samples by the
Standard Procter Method. Otherwise, repeat the lest, each time with three new
samples until the above requirement is met or re-compact and test again.

Return, fill in and ram

Return, fill in and ram suitable filling material as described abowve arcund
foundations and other cancrete structure in layers not exceeding 150mm thick and
earefully ram and consolicate with power ramimer, Mo filling in shall be executed
until concrete foundations etc., have been inspected znd approved by the
Structural Engineer.



1.10

1.1

be

Regardless of the means of back hilling and compaclion adopled. the contraclor is
responsible not only for the standard of the wark but alio for any possible
damage of the permanent work or adjacent structure.

Levelling
Mo item 3 measured for levelling and consohdating ground and rates for
gexcavation must include for levelling and preparing the ground for concrete ar

other works  including ramming or relling,

Soil sterilisation

Anti-termite treatment is to be carried out by an approved specialist firm who will
raquired, upon completion of the woil sterilisation. to furnish a written guarantes
qualifying the following: -

That the chemicals applied comply with the requirements specified herein for
chermical concentration and rates of application.

That the treatment will remain effective against termite infestation for a period of
five vears.

The free re-lreatmend by the firm of any areas showing signs of infestation before
the axpiny of the five yvear pariod.

The chemicals used shall be one of the following: -

iy Gamalin 0.5% applied in oil solution or water emulsion.

it Benzene hexachloride, 0.8% of gramma isomer applied in oil selution or
water emtlsion.

iii) Chlordane 1.0% applied in selution or water emulsion.
v} Digldrin 0.5% applied in oil solution or water emulsion.
v} Lindane; 0.8% in oil plution or water emultion

vi) Pentachlorophencl: 5% in oil soluticn.

vii)  Trichlorobenzene: 1 part to 3 parts oil.

some of the chemicals listed abowve are toxic to animal and plant life and must
therefore. be applied only with caulion by an experienced person. Whare
individual water supply systems are proposed precautions must be taken to
prevent in filtering and endangering the water ;Léppl':.-'- Treatment shall not be
made when a soil of fill is excessively wet or immediately after heawvy rain.

Precautions must also be taken to prevent disturbance of the treatment by animals
or human contact with the treated :oil. The treated area is to be covered as
quickly as possible after freatment.,

E LR




1.12

[k

1.14

115

The rate of application is {0 be 5 litres per square metre and 1he areas measurad
incliade those under floor and round wall and column foundations,

The contractor shall notify the structural engineer in sufficient time before the
filling of foundation trenches and laying of concrete flcor bed In arder that the
Architect/Engineer may nominate a specialist firm ta execute the soil sterilisatian.

Any additional costs caused by the contractar nat rendering sufficient prior notice
to the Archilect/Engineer will be barne entirely by the Contractor.

Dizposal of surplus excavated matetial

surplus excavated material will be carted away from the vicinity of the walls and
depasited, spread and levelled an areas to be allocated by the Structural Engineer,
reasonably adjacent {o the dite.

Disposal of water

The contractor shall keep the excavations free from standing water and silt [or
excavated material soffened by water] and he thall incude for the cost of
pumping. construction of temporary draing sosk-way pits, etc, as deemed
necessary to achieve this, An item has been included for this in the Bills in each
relevant section. The cost of pumping to dispose of any spring or ruaning waler
has been covered by a Provisional Sum, If spring of running water 15 encounierad
the cost of any pumping ordered by the Struclural Engineer will be paid for in
accordance with the Dayworks schedule.

Flanxing and strutting

Sides of all excavations must be suppored in order to prevent falls fram or
collapse of the earth fage. The "Flanking and Strutting” is deemed to include any
method or methods, which the contractor elects to adopt to uphold, protect and
maintain the sides of excavations. The contractor will be  responsible for any
consequences of his failure in this respect including clearing  away fallen materials
and any extra concrete or other woarks Incuding formwork ordered By the
structural Engineer due  to such failure. An item has been included in these Bills
in each relevant section.

Hardcore

Hardcore shall be hard crushed stone to pass 2 100mm ring in all directions. Mo
sand. quarry dust or fine material will be permitted. All hardcore beds shall be
topped with a layer of fine stone or aggregates minimum size 12mm to fill the
voids on the surface lo receive concrete beds. Rates for-hardcore shall inzliede for
levelling or finishing or laying to falls and consolidating by rolling as described for
Filling™ abwone.



2.0
21

2.2

2.3

24

CONCRETE WORK

Materials and warkmanship generally

The recommendations of the recent British Standard Codes of Practice BS 8110 for
the Structural use of reinforced conerete in buildings shall be deemed to be
incarporated in these preamble clauses untess otherwise specifically stated.

Materials generally

All malerials to e usad in the warks shall conform as te guality and description as
specifted hereunder and shall be equal to approved szmples.  In particular no
materizls shall be used until approved samples shall ke supplied to the Consulting
Engineer for approval at least one week betore ordering in bulk and delivery to
the site.  Any material delivered to the ste, which has not been previcushy
zpproved by the Structural Engineer shall be the Contractor's liability. All materials
shall be transported, handled and stored on site so as to preclude damage
deterioration or contamination. All condemned materials are to be removed from
the site within 24 hours,

Cement

The cerment, unless atherwise specified on the drawings shall be Ordinary Portland
Cement of approved rmanufacture, delivered in the manufacturer's bags and shall
comply in all respects with the requiremends of the latest Brtish Standard 12, The
consignments of cement shall be delivered in sealed bags and shall be stored on
the site so as to be used in the order in which they are delivered. The structural
engineer shall have the right to take samples for testing in accordarce with BS, 12
and the contractar are to abtain current certificates of 1est from the manufactursr
p;;gjr to bulk deliveries. LInder no cireomistances i3 High Alumina Cement to be
usel,

Rapid hardening cermen! may be uwied in liew of ordinary Portland cement only
with the prior approval of the Architect/Engineer or Engineer. provided that all
condilions applying to its use are strictly cbserved. Any additional expenses in
connection

with the use of such cement shall be borne by the Contractor.

Aguregate generally

All aggregate shall be from approved reputable sources and shall be strong. hard,
durable or limited porosity, free from dust, soft materials, earth or other
extraneous matter, and washad and / or screened by the Contractor if so required
by the Struclural Enginesr. Samples shall be provided as often as called upon by
the Mractural Engineer for testing in accordance with B3, 882, Normal aggregates
will have particle densities of greater than 2000 Kg ¢/ m?® but not exceeding 3,000
Kg/ m'. Cnly approved materials shall be wsed.

Graded samples of all types of aggregate shall, after approval. be kept on sile
behind glass for wisual checking o su%sequenl deliveries for grading, shape and
where applicable, colour. Agaregate shall be stored on site on paved areas with
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divisions bebween gach type of agpregate, and shall be used in the ordar in which
they are received on site, No aggregate thall be stored directly on the ground.

Fine Aggregate

The Contractor shall ensure that the grading of fine aggregate shall be such that
not more than 10% by weight shall exceed Smm in size and not more that 10%
by weeight shall pass a sieve BS. Mo, 100. Between these limits the grading shall
canform to the grading for either zone. 1, 2 or 3 [B.5.8B2).

Coarse aggregale shall be clean, well-graded crushed granite stone or other equal
and approved done from an approved quarry and washed if required by the
Structural Engineer. The pieces thall be angular or rounded in shape and shall hawve
granular ar coystalline or smooth  (but not glassy] non-powdery surface, Flakey
and laminated pigces. mica and shale shall only be present in such quantities as
not to affect adversely the strength and durability of the concrete.

The four nominal aggregale gzes shall be 40mm (13" 20mm (34" 10mm
(3/87): 6mm (¥°); and the grading when analysed as described in B3, 812 shall be
within the limits given in B 882, Structural Engineer will specify sizes of
aggregates to be uwsed in specific areas. For most work 20 mm maximum size
aggregates will be used. The nominal maximum size of coarse agpregates should
be not greater than ¥ of the minimum thickness of concrete section or element,

Wiater
Water used for mixing of concrete, washing cut of shultering ang similar purpose
shall e clean, fresh and free from arganic impuritias in amounts likely to impair

the qualily of the concrete and should comply 1o requirements of BS 5328 and BS
3148:1980 "Methads of test for water for making concrete™.

Admixtures

Structural Engineer will approve all conerete admixtures afler submission of
specifications or proprietary brands and relevant frial mix verification at site by
Contractor, Admixiures [o comply with BS 3075 “Concrete Admixtures™,

steel reinforcerment

Steel for reinforced concrete shall comply with the following specification:-
§] mild sdeel rod reinforcement shall comply with BS. 4449,

i) High fensile steel reinforcemeant shall be either cold worked deformed steal
bars of circular ﬂc1a?-;:-nat section complying with B3, 4481 or hot rolled
deformed high lensile bars having a guaranteed minimurm yield stress of
460 M/mm2 and other physical qualitices in accordance with BS. 4445
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iii) Welded steal fabric reinforcement shall cornply with BS. 4483
iw]  BS. B110, the structural use of reinforced concrete in buildings.

Al steel reinlforgement thall be wupplied by an approved manufacturer: and the
contraclor may be required e obtain 8 manufacturer's test certificate in respect of
tleel reinforcement supplied.  In the absence of such a test certificate. the
contractor may be reguired to submit sarmples to be tested at the contractor's
expense in stch manner as to comply with BS 8110 requirgments,

The steel shall be stored so that il is kept clean and reascnably free from rust.

The placing of all reinforcement shall be checked Ly Lhe Engineer and in no
circumslances i cancrele (o be deposited zround any stegl that has not been
passed. Al leas! fwenly-four hours notice shall be given to the Engineer that
reinforcement will be ready for inspection.

Bending and fixing of reinforcement

All bending, cutting and fixing to be in compliance with the British Standard code
of Practice, BS B1IO and B3 4466 Bending schedules are incorporated in the
contract drawings.

The number, size, form and paosition of all reinforcement shall unless othereise
directed or permitted by the Architect/Engineer, be steictly in accordance with the
drawings. Bars shall be of the required lengths, and lapping, except where
incheated on the drawings, is nel permitted unless approved by the Engineer,

Crwerall dimensions shall not be exczaded and shall nol be less than &mm below
the required dimensions, The sizes of links and the like shall be within tolerance
of 3mm under or over the spedfied dimensions. Any tolerance in the total length
of the bar as cut shall be taken up in the end hooks or other approved portions of
the bar. The internal radius of the bends at corners of links arnd the ke shall
equal half the diameter of the bar embraced by the link,

Laps in bars of random lengths shall be staggered in such a way that no more than
1/3 of bars having same number are to be lapped in the same section.

The steel reinforcermnent shall be assembled and fixed in the form of a rigid cage.
To prevent displacement before or during concreting the bars shall be secured to
each other with approved wire. Concrete distance bBlocks shall, unless otherwise
directed, be used bebween the reinforcement and the bottom and sides of the
forms to ensure correct concrete cover to the bars, as speciflied on the drawings,
The specified cover shall ke provided and maintained within the specified
tolerande.

The minimum clear distance between adjacent bars shall be 2Z5mm horizantally
and 25mrm wvertically. Spacer bars shall be inserted at such intervals that the bars
do not perceptibly sag.

Great care must be taken to ensure the correct positioning of beam and column
starter bars and to secure projecting bars against displacernent both during and
after concreting.
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At the time of fixing and when concrete is being placed, all reinforcement shall be
free frorm oil, paint, grease excessive dust and scale or any other coating, which
wiould destroy its bond with the concrete.

Formwork to praduce a fair face board finish fwrought formmawork)

Formweork, described as wroughl shall be constructed of or lined with 100mm
widle planed boards well cramped logether or phywood to leave a fair srnooth
firish in {he exposed cancrate face when the shutlering is removed.

Construction and Movernent joints

The p-::us'lti-:nnin% type and frequency of construction joints are to canform o
requirernend ot BS 8110 and be approved by Engineer. Methods of forming
movernent jeints to fellow drawings and the requirernents of BS 8110,

Concrete grades

Cnly designed concrete mixes complying with BS 5328 shall be used. Concrete
st comply with the requiremnents sed oul  in the following table according to
the grade {This is for guidance only)

CGRADE | HORMINAL [ MAXEIZE P A A TER fei [ UL
e QF COARSE | CEMENT CHLSHING
AGCDRECAT | BATIO STREMCGTH QF
E BY WEIGHT WAORES TEST
_CUBES [MN/mm2}
7 DAYS | 28
=3 DAYS
30 1:1:2 20mm ____ .50 L 20 a0
25 1:11%:3 20mm Q.55 7 2.5
20 1:2:4 20mim 0.60 14 20
15 1:3:4 25mm .60 [ B 14
10 1:4:8 | A0mm 060 . 10

Concrete Praductian, Supernsdsion and Tests

Concrete should be produced in accordance with BS 5328 which requires tesls to
be made on constituent materials in accordance with relevant British Standards
and control tests be made on conerete to ensure compliance with specified
reguirernent. Engineer will i addition approve procedures for placing,

compacting, curing and working in hot weather,

Concrete should meet appropriate requiremnents specified in 85.5325 foar

a} Characteristic compressive strength

k) Specified mix propartions

¢} Maximum znd minimum cament condent
d} Maximum free water/cemenl ratio

e} Workabilily

Ly
l! g, S B

B
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2.16

f}  Air content of concrete
gy Temperature of fresh concrete
n) Density of fully compacted eoncrete.

Preliminary eube tests

The coniractor shall specify the sources from which the aggregate will be abtained
and shall deliver at his own cot sufficient malerials enable preliminary cube tests
to be carried cut and approved by the Engineer, The Contractor will be
responsible for submitting his proposals for the concrete mix proportions together
writh aggregate grading curves to the Architect/Engineer for approval and faor the
payment of the feet of an approved Testing Authority in carrying out the crushing
tests, The strength of the preliminary cubes must be a minimum of 33% above
those in the abowe table, which is the minimum works strength.

The approval of any mix by the Enginger will not relieve the coniractor of the
respanibility for enguring that all concrete used in the works obtain the minirmum
wiarks strengih shown above,

In proportioning the cancrele the quantity of cement shall be determined by
weight and the quantities of fine and coarse aggregate by either velume or
weizht, due allowanca being made for the meisture content of the aggregate.

Oinly sufficient water shall be added 1o the cement and aggregate during mixing to
produce a concrete having suificient waorkabkility to enable it to be well
consalidated. to be worked into the corners of the shuttering and around the
reinforcemnent, to give the specified surface finish ang 10 have the specified
strength. WWhen a sditable amound of waler has been determined Lhe resulting
cansistency shall e mainlained throughout the corresponding pars of the work
and the slump test or compaction factor test shall be carried out from fime to time
te ensure the maintenance of this consistency. In no case should the slump be
more than 65mrm as determined by the standard slump test nor should the
compaction factor be meore than 0.87 as determined by the standard compaction
factor test as described in BS, 1881,

Should the Contractor wish to vse patent, plasticising compeounds or other
admixes, those shall be approved by the Engineer and be wied in accordance with
the manufacturer’s publications.

Work cube fests

Work cube tests shall be made threughout the contract. Each cube shall be
inseribed with the date of manuefacture and identification mark. A record shall he
kept for each bateh of cubes thowing the posilion in the works which the concrete
represents, the date of manufacture, the mixture and slump of the concorete,
particulars of the cernent and aggregate used, a statement of whether or not the
cubes were vibrated and other information relating to the subsequent history of
the cutes.

The cube shall be made, cured and tested in accordance with the requirerments of
BS. 1881 when directed by the Engineer and in his presence or that of the
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2,17.1

Approved Testing Authority. A sample of concrete shall be taken at random an
aight separate occasions during ach of the first 5 days of using that mix.

610
Thereafter at least one sample shall be taken on each day any concrele of thal
particelar mix 15 used. From each sample Four cubzes shall be made bwo For Lesting
alt 7 days and bwo Tor fesling al 28 days, The waorks cube results shall be
exgmined both individually and in consecutive (but not overlapping) sets of four,
far which the average and the range of ecach set are calculated.

The mix propariions shall be madified o increase the sirength if, in the first and
conseculive [bul nat overlapping) sels. any of the following conditions are not
satisfied:-

i) Mot more Lhan 2 indivicual results of the 40-cobe 1est showld lall balows the
specified work cube slrength,

i) Mo walue of the range in any set should exceed 4 times the designed
standard deviation.

ii) Mot more than one set should hawe an average, which is less than the
specified strength plus 1.1/3 times the designed standard deviations.

iv) Mo wvalue of the average for any set should be less than the specified
strength plus the designed standard deviation.

After 10 consecutive sets of results have been obtained the overall average and the
standard deviation of the 40 results shall be calculated and any appropriate
rmodifications made. Subsequently. if any of the foregoing conditions are not
salisfied, the overall average and the standard devialion of the previous
consecutive 40 results, including the non-complying sels, should be calculated and
the appropriate steps taken if the overall average strength twice the standard
deviation is less than the ipecified work cube strength.

Quality control requiraments

Su penvision

A competent person shall be employed whose duty shall be to supervize all stages
in the preparation and placding of the concrete. He shall supervise all tests on the
materials and culses and the maintenance and calibration of mixing and measuring
plant, This persen shall also be reiponsible for keeping an accurale record of the
dates onwhich concrele 18 poured and whera, Where Lhe Engineer is nol salisfied
with [he parformance of cancrele supervisar he shall racommend {o the
Architecl/Engineer for removal from site.

2.17.2 Batching and mixing plant

The quantifies of cement and ¢f fing and coarse aggregate shall be determined by
weighl, The amaunt of water added shall be meaasurad, sllowance being made
[or the waler content of the aggregale. The accurzoy of weighing and measuring
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equiprment shall be 2.1%%. Measuring equipment for water shall be maintained in
& clean serviceable condition.

Flacing of reinforcernent

Reinforcemeant shall be accurately placed and mainfained in the position described
an the drawings ar elsewhers to the entire satisfaction of the Engineer. Bars
intended to be in contact at passing points shall be securely wired together with 16
gaugs annealed soft iron tying wire.

Binders and the like shall tightly embrace the bars and amy slackness or
misplacerment af bars shall be rectified before the Engineer is called for inspection.
Spacers of approved design shall be wied for ensuring the correct positioning of
the bars and diaganal wiring thall be provided to eniure rigidity of all assembled
units of rminforcement. The vertical distance required between successive |layers of
bars in beams or similar members shall be maintained by the provision of mild
steel spacer bars inserted at such intervals that the main bars do not perceplibly
sag between spacers. The rates for reinforcement must include for all requisite
witing., spacers and precast concrete blocks to maintain the reguired spacing and
cover. All bars are 10 be Denl in accardance with BS, 4466, 1969,

Cover of concrete to the reinforcement shall ke, unless show otherwise:-

Calumins - A40mm minimum o main bars
Base . S0mnm minimtumm to main bars
Bearns . 28mm minimum to main bars
Slab . IS minimum fo main bars
Wirall - 2omm rminimum o main bars
Ralt slab - 1O0mm minimum to main bars

Splices to future work shall be covered in a manner approved by the Engineer to
prevent rusting and deterigration, Befare any concreting is carried out the
approval of the Engineer as 10 the corractnass of the fixed reinforcement shall be
obtained but such approval shall not remove the responsibility for the correctness
of the placing from the contractor. During concreting a competent steel fizer shall
be in attencdance on the concrete gang to make minor adjustments to the position
of bars should they become displaced.

2.18.2 Farmweark generally

Formwaork design and construction should take into account of safety and surface
finish required and to conform to requirements of BS 3110 and BS 5975,

Dimensional deviations of insitu concrere shall be 1o emilalions <et in BS 5606

All farmwark and meoulds shall be rigidly constructed to accurate shape and
dimensians as described on the drawings and o reguirerment of BS 5275, Timber
shall Be well seazoned, free from loose knots and be of a kind and thickness that
whll aveid deflection and warping, remaining true to line and level. Faces in
contact with the concrete shall be free fram adhering grout, projecting nails, splits
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or other defects and shall be coated with an approved mould oil so as to prevent
grout achering to them, care being taken to prevent such ccatings from any
contact with the reinforcemenit.

Farmwark shall be braced and strutted te prevend defarmaticn under Lhe weight
and pressure of the wel concrele, construclion loads. winds and other forces. The
ottoms of bearm boxes shall be erecled with an upward camber so as to prevent
dewnward deflection. Maximum tolerances, which will be permitted in ?Eu'—.'
finished concrete work., are to BS 5606 as follows: -

Dimengions less than 3m 4 3mm
Dirnensions bebereen 3m b 15m + &mim
Dimansians over 15m + 10rmm

Jaints in the moulds of formwork shall be carefully made o as to prevent leakage
of cerment grout and particular care shall be exercised to this respect for maulds in
wrhich it is intended to place vibrated congrete, Openings in the formwork for
inspection of the inside and for the escape of water used far washing out
accumulated debris shall be formed in sech a manner that they can effectively  be
closed before placing the concrete.

Formeork connections and joints shall be constructed so as to permit easy
remonval af the formaeork, but shall be so secured as to retain correct shape uncler
pressure exerted by the wet concrete during placing. wibration, setting and
hardening. [T any wire fies passing through the concrete or bolts are used,
rreasures shall be taken to prevend rast, stains on the finished work and any holes
left by the remonval of such ties shall be made good. Formwork shall be provided
for top faces of sloping work and anchored to prevent floatation, but this shall
apply cnly where the slope exceeds 15 degrees. The formwark for Bearms and
slabg shall be erected o that the sdes of the beams and soffils of the dlabs can be
remaved withaut disturbing the beam bottoms. Props for an upper storey shall be
placed directly over these in the storey immediately below and the lowest prop
shall bear vpon work sufficiently strong to carry this load.

If formvork of columng; walls and ather deep sections is erected to the full
nelghts, one side shall be left open and shall be built up in secticns as placing of
the concrete proceeds, Before concreting, bolts and fixings shall be in position.
Cares and other devices used for the forming of openings, holes, pockets, chasas,
recesses and other cavities shall be fixed to the formuwork and no subsequent holes
shall be cut in any concrete without the Architect/Engineer's approval

28,2 Mixing of Concrete

All conerete shall be mixed in batch mixing machines Hand mixing shall not be
permitted. All mixing machines shall be of the fixed drom types and not smaller in
size than 0.40/0.28 CM drum mixers will not be permitted. The mixer shall be of
the type equipped with an accurate measuring device designed so that no
unauthorised persan can tamper with the vabee or wary the guantity of watar
delivered once this has been approved and sel. The mixing procedure to be
adapted by the Contractor shall be approved by the Architect/Engineer.



Mixing of each shall be approved by the Engineer. Mixing of each batch shall
continue unlil the concrete is uniform in colour and, in any case, for not lewss than
beer minutes after all the malerials and the water is used in the drurm. The entire
conlents of the drum

shall be discharged before the matetials for the succeeding batch are fed into the
drum. Upon completion of the day's mixing, the drum shall be thoroughly
cleaned free of adhering concrete.

2.18.4 Distribution of Concrete

The concrate shzll be distributed frém the mixer Lo the postlion required by
approved means. which do not causs separalions or oltherwise impair the qualily
of the concreta, All equipment shall be cleaned before commenang mixing and
distribution and be kept free fram set concrede. All concrete must be in posidion
and consalidated before the initial sel is commenced and the coniractor shall
asgertain the initial setting time for the brand of cement being vsed and ensure
that his means of distribution are such that it is impossible for concrete to have set
prior o placing,

Distributicon by means of mortar pane generally will be permitied. but for
important large structures such as slabs, large beds and elsewhere instructed by the
Engineer the minimum raquiraments shall be wheelbarngas, ramps and runasrays
over the reinforcement,

2,18.5 Placing of Concrete

Before placing of concrele commences, the formaork shall be examined and any
accumulated water and rubbish lying therein shall be remowed, The concrete thall
ke placed as near to its permanent position as is practicable and shall not be
worked aleng the formwork to that position. |t shall not be dropped from a
height not handled in a manner likely to casse separation of the aggregate or loss
of Lhe cement matrix. In columns and other similar rnembers the bottom shall be
firsl filled to & deplh of between 150mm and 200mm with a cement maortar
constsling of sand, cemenl and waler with the sand and cement in the same
preportion a3 that specified Tor the general mix in that member, The mortar shall
hawve a consistency such that it will waork up Lthe formwark and fill in spaces. which
may occur due to cose spading of reinforcemeant in the splice. This morlar musl
be placed immediately in advance of the concrete and shall not be allowed 1o
attain its initial set before placing the main concrete for the member. Each layer
af concrete, while being placed. shall be consolidated by the approved methods
of ramming tamplng or mechanical vibration o as to form a dense homaogeneacus
material free from honeyeambing water and air holes or ather blernishes.
Concrete shall be placed continuausly until completion of the part of the wark
between the specdfled construction joints . Approved working joinis shall be made
whenever stopping of concrete placing cccurs. |n general, concrete shall be
placed in a jingle operation to the full thickness and depth of slabs, beams and
similar members and, in any cage, thall be placed in horizantal layers not
exceeding F50mm deep in walls, columns and athar similar members:-



2.18.6 Wibration

Mechanical wibrators or hand tamping must be used in placing all reinforced
concrete work enless the Engineer has approved specially desgned mixes and
prefiminary wark cube test resulis have been oblained without their use, Rates for
all reinforced concrele work include for this, Where mechanical vibration is
reguired the contractor shall allew for using two vibrataors at any one time.

2.18.7 Warking jeints

Wiorking jeints shall be of an approved shape and placed at right angles to the
axis of the member, The contractor shall submit his proposals for the design and
position of all joints on a drawing to the Architect/Enginesr for his approval well
before construction is commenced. The position of day-te-day working joints
may be delermined 4o as 1o meet the requirements of the contracior’s conereting
Brogramme,

WWherever new cancrele i Lo be placed againsd concrete that has hardened, the
Face of the oid concrete shall be cut back not less than 20mm and all-loose
particles remaved. The face shall then be wire brushed and theroughly cleaned
with water and then coated with a neat cerment grout immediately before placing
the concrete shall be well rammed and compacted againil the preparad face
baflore the neat cement groul sets,

2.18.8 Protection of Concrete

Mewly placed concrete shall be pretected by approved means from rains, sun and
dry winds, and expoted faces shall be kepl maist with polythene shasts or hessian
coverings or other approved means for at least ¥ days. Under no circumstances
shall concrete be worked upon until it has reached a cube strength of 140kg per
square centimetre. Immature concrete shall be protected from damage by falling
debris excessive loading vibrations, running or standing waler, abrasives ar other
influences likely to impair the quality or strength of the finished waork

2.18.% Concrete in Excavation.

The length and widths of the excavation shall be as necessary far the proper
consiruction of work below ground and in accordance with the Preambles
contained in the section 'Excavation and Earthweork'. Blinding concrete has been
reasured for the net width required for concrete strecture and foundations below

round level. Blinding has not been measured to the extra width, if any required
or working space. The depths shall be decided by the Architect/Engineer where
these are not given on the drawings, Any obsfruclions or unwsual solids
encoundered during the excavalion shall be reported 1o the Architect/Enginear and
deall with as then instructed.

218,10 Bemoval of formwrork.

The period elapsing bebtween placing the concrete and removing the formwark
shall be sufficient to allow the concrete to mature to the extent of being able to
raintain its own weight and any constructional and structieal loads imposed



without damage, The Architecl/Engineer's approval for the removal of the
formwark shall be as tabulated below:

Position of Formwork Minimur steiking Time

_ Vartical sides of wall, columns, beams. elc 2 days
| Sedfits of beams & slabs {props left) 7 days
| " Slaby and prop: 14darys
' Boltom boards of piles _{infermediate 12 days
| support left in)
| B soffils of bearms under &m span 16 days’

N Additional: Pericd for each O.6m span in 1 day _

¥ excess of 6m span with & maximum of 28

days

The formweork shall be removed in all cases by gradual easing without jarring and
the pracess shall be such that the sharp edges u::u?thn: concrete are not chipped and
spilled away. If the imposition of a load is anticipated, props shall be provided in
aEn a]ppgwea mianner after removal of the formurork and before the imposition of
e loaqs,

2 1B.11 Surface finishes

2.19,

Upon removal of the formweork any honeyeombing or damaged surfaces or olher
imperfections shall be reparted to the Architecl/Engineer. No surfaces shall be
repaired or otherwise irmaled unlil an inspection has been carried out by the
Architect/Engineer and his instructions or approval to remedial work (if any) have
been given or cbtained.

Canerete urfpees, which are to be plastered or rendered, are to be hacked or
roughened by an approved means to form a key,

Sawn formwork is rmeasured for all surfaces requiring suppert and subsequently
concealed or plastered.

Pracast Concrate

Where precast concrete members are specified, these shall be constructed in
moulds of approved design and samiples from the moulds shall be approved
hefore quality production of the member is commenced to requirement of BS
810, Large precast memnbers shall be lifted anly at points, which will not damage
the memkber, and if necessary ternporary bracing of timber shall be used to case
the rmembsr until it is in position. Small lintels and other small members may be
cast In-situ ab no extra cost at the contractor's oplion. Allowance must in all cases
e made for any extra reindorgement [o counteract temporary strasses whilst
harndling, transporting and haitting precast concrete members, Moulds for precast

I
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2.21

22

units described a4 finished fair on exposed surfaces shall be lined with plywood or
nardboard to leave a fair finish on the exposed concrete face when the mould i
removed.

The concrete shall be af the grade specified on the drawings but with maximurm
aggregate size 12mm and shall be thoroughly vibrated in the moulds and shall net
be remowved until seven days after placing the concrete,

Care must be taken that no concrete is allonwed to become prematurely dry and
the fresh concrete must be carefully protected from the rain, sun and wind by
meand of Sisal-kraf' paper, wellweited sacking, wet sand ar other approved
meani, Thii protective [ayer and the concrete itself must be kept continuowsly
wet for at least seven days after the concrete has been placed.

Prices for precast concrete shall include for all moulds, reinforcement as specified.
huoisting and fixing in the postion required. bedding and pointing as described
and termporary props and othar necsssary supports,

Sub-contractars work Incorporated in the Structure

It shall be the contractor's responsibility to co-ordinate sub-contractar's and others
for incorporating any electrical conduit, plumbing fixtures and pipes, boll heles,
ete., in the concrete members as required and shown on the drawings, The
eexntractor shall submmit delails of cable and pipe runs to the Architect/Engineer
before the weork is put in hand and shall have the Architect/Engineer's approval of
the layout. Mo hales or chases shall be cut on congrete without the approval of
the Architect/Engineet.

Cieneral

Mo holes or chases are to be cut in any part of the reinforced concrete
construction without first consulting the Architect/Engineer, No part of the
reinforcernent shall be vsed for conduiting electrical current, Notice must be taken
of any appearing on the deawing and not mentionazd in these preambles,

foverments and Separation Joints

Morverrent jaints thall comprise of Biturmen impregnated softboard or similar
approved,

Joints topping are to be "Plastic' or similar approved hot poured rubber bitumen
compound. Painfing {0 vertical joints is to be 'Plastic joint’ or similar approwved
Bitumminous putly applied with a gun. Joints are to be st least 12mm deep and the
ap i to be formed either by raking cut {in the case of expanded polystyrene) ar
temporary wooden battens of the required width and 12mm deep,

Ratzs for the expansion or separztion joint shall include all necessary labour and
the materizls described above, temporary supports and cutting where requirgd to
line with concrete surfaces finished to falls. Formearork has been measured as &
separate item to one sdde only of expansion joints,

|
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2.23  Mortise and Pockets

3.0
.1

3.2

3

34

3.0

Miariise or pockets for holding dewn bolis or dewels shall be formed in concrete
b the size and shapes shown on the drawings. Mortises shall be formed by the
use of expanded polystyrene blocks of the required shapes and sizes carefully and
accurately placed and maintained in position whilst the conerete is pourad,

Hates for mortises shall include for all necessary ternplates and raking out and the
complate removal of the polystyrane when the concrete has set. Mo deduction
from

concrete quantities have been made for any mortise, pocket or any ather void in
the concrete of 0,035 cubic metre or less and the Contracior may take this into
aceount whern priging. Growting up has been measured separately.

NALLING

Water

Water thall be as previously fpecified in ‘concrete worl,
Cement

Cement shall be as previcusly specified in ‘concrete waork!,

Fine Aggrezate

Fine aggregate shall be as previously spedfied in 'conerete work.”

Coarie aggregale shall be as previously specified in 'concrete work’ and shall
comprise aggregale of 6, 10 and 20mm gradings in equal proportions.

Lirne

Ihydrate limes for cement/lime mortars shall comply with B.5.890 semi-hydraulic
class 'B' calcium limes

Bricks and Clay blocks

Clay bricks and blocks, solid and hollow, shall comply with B.5,3921: 1974, The
Architect/Engineer shall approve the manufacturer and/or supplier of clay bricks
and glay blocks

The vertical joints of ane course should not be less than a quarter-brick from the
wertical joints of Lhe eourses above and below,

16
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Where strenglh i crtical, bricks with ane frog anly should be laid with the frog
upwards sa that it is automatically flushed with mortar.

Joints
The joints of brickwork may be finished by one of the following methods,

iy With a flush joint as the waork proceeds this joint being formed of the
actual mortar vsed in bedding the bricks.

i} Struck o recessed joinl formad in the maortar as the waork proceads when it
has gane some way towards setting. Becessed pointing must be even and
not vary in depth where not recommended otherwiie the recess shall be
&mm deep. _

iiiy  loints raked out while mortar is soft and cleaned down and pointed at
completion. When the joints are raked out and pointed later the pointing
rnortar should be of a compasition similar to that of the Dedding martar,

vl  loints raked out and left as key for plaster or rougheast.

Coancrete Blocks

Selid and hollow concrete blocks for walls comply with BS, 6033/2028 typa 'A'
except that the recommended mix shall be 1:3:6 cement: fine and coarse
aggre&ate respectively by volume and are to have sharp arises, Blocks are (o be
mmanufactured on site in approved block making machines and shall be solid or
twio cavity hollow Lypes as jpecilied on the drawings, Mo damaged blocks shall
pe uied in walling and half or other part blacks reguired to maintain bond shall
be cut true and even.

The cancrete is to be placed into the moulds in thin layers and shall be properly
tampead or vibrated to secure complete consolidation without voids or flaws
produce smocth surfaces and sharp straight corners.

Blocks shall be cast on loose pellets and after remaval from the moulds shall be
carefully stored under for at least 24 hours befare the pellets are removed, The
Llocks shall thereafter e stored under cover Tor & furlher seven days protected
rom the sun and drying of the blacks may commence an the ninth day after
ranufacture snd no blocks may be used within 14 days of their preducdicn.

The compressive strength of the type "A' concrete blacks shall be not less Lthan:-

[0 Awverage of 13 blocks 50 kg, per square centimetre (700 |bs. per square inch)

Ll Lowest individual blocks A0kg. per square.centim-:tm {530 |BS per square inch)

Concrete louwre blocks shall be of an approved type and manufacture. They shall
be with inclined faces and have overall size 450 » 150 » 150mm {excluding lip
protruding cutside he bedding face).
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4.0
4.1

4.2

Fair face wark

Walls described as finished with a fair face shall be constructed with blocks
selected for their uniformity of size and with a smooth exposed face with no
chips, blemished, pinholes or cracks. Walling shall be pointed with a neat flush
jeint as work proceeds and on completion shall be brushed down and left
thoroughly clean,

Maortar

The mortar used for walling shall be compased of one part of cement o two
parts of hydrated lime to nine parts of sand (1:1:6) measured in gauge boxes ang
thorcughly mixed dry and preferably with an approved mixing platform with
water added afterwards until all parts are completely incorporated and brought to
a proper consistency and used within the hour. Mo partially or wholly set mortar
will be alloswwred 1o be re-used oF re-mixed.

WWorkmanship

All blocks and stone to be wetted before laying out the top of walling where left
off, shall be well wetted befare recommencing building, walls 1o be kept we!
threa cays after building,

all walling to be built true, plumb and level with all perpends vertical and in ling
and work shall nat rise more Lhan 200mm above the adjzining wark and all such
risings are to be properly raked back.

Damp proof course

Damp prool course belween foundations walls anc the oversite concrete siab shall
be hessian based bitumen strip to BS. 743 type 5A the same width as the hlock
walls, The damp proof course shall be bedded in cement mortar {1:4) with
150rmm-end laps and full width at passings and angles. Damp proof courses are
required on all external and internal foundation walls.

ASPHALT WORE

Generally

The asphalt work shall be executed complete by an approved specialist sub-
contractor,

Asphalt for tanking

Asphalt for tanking and damp proofing shall be mastic asphalt and shall comply in
all respects with B3, 1097 and shall be applied in three coats with 150mm laps on
harizental work and 75mm laps on wertical with a two-coat asphalt fillet at all
internal angles.



4.3

4.4,

4.2

in laying asphalt in haserments the contractor must take the following precautions
and his prices must include for 1these:-

i} lmmediately upon completion the horizontal asphall must be protected by
covering it with a fine cancrete screed of not less than S0mm thickness, in
order to avaid damage by dumping of steel reinfarcernent rods, spillage of
il etc.

it The wvertical asphalt, the angle fillets and the ofisets {if any) rmust be
protected as quickly as posstble by the erection of the skin walls or of main
structural walls a3 Lhe case may be.

i) In parlicular plercing the asphalt membrane by driving nails. punciuring the
asphalt membrane by reinforcernent roads or other materials, using asphsi
membrang a3 3 base for strutting and drepping petrol, oil or other solvents
particularly from the cantracter's plants, upan the asphalt or upon the
surrounding area. musl be avoided, It is essential that pumping operations
be rnaintained on wet site until protective loading coats and protective
walls are complete and fully set.

Asphalt for paving

Asphalt for paving, roads and foctways shall be mastic asphalt and shall comply in
all respects with BS, 1446 [natural rock aggregate) and B3, 1447 (limestone
aggregate] shall be applied in strict accordance with the  Architect/Engineer's (or
his representative) specifications and instructions.

Asphalt for roofing

Asphalt for roofing shall be mastic asphall and shall comply in all respects with BS.
983 {mastic asphalt for reofing-limestone aggregale) or B3, 1162 (mastic asphalt
far raofing-natural rock asphalt aggregate) and shall be applied in two coats, 1o a
final thickness of 20mm. The compaosition of asphalt shall be in accordance with
BS. 988 Table 11l colamns. “Where roofing is to be used by wehicular iraffic for
example. car park etc, the asphalt to be used will be as for paving. The laying of
the roofing shall be in conformity inowith C_P.144 [roof coverings part 2. mastic
asphalt) and the covering shall be laid on an insulating membrane of black
sheathing to B3, 747 type 4A,

The rates inserted in the bills of guantities for roofing must allew for the cost of
{he sheathirg felt, as it is not measured separately.

Frepatation of surfaces

All surfaces to receive asphalt are to be dry and rough, groove or othenwise
prepared and finished to the requirements and 1o the enlire satisfaction of the
asphalt sub-contractor and the Architect/Engineer,
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5.3

Melting asphall on site

Asphalt blacks shall be broken inlo pieces of convenient size and carefully melted
in cauldron or mechanizally agitated mixers, on the site at a temperature not
exceeding 215 © or the Melten rmaterial may be delivered to the site in
mechamically agitated mixers.

Dusting of buckets

Buckets used for carrying molen asphalt shall be dusted with a fine inert dust. On
no account shall ashes or Gil be used for this purpoie

Laying of asphalt

Asphalt shall be laid in Bays generzlly not exceeding 2 metres wide and succeeding
coats shall be laid breaking joint. Junctions between bays and fillets shall be
properly rarried, the laid asphalt being heated by the application of the kol
material, the whale being waorked s that the joints are neatly mada,

Adr pockets and staing on the asphall will not be permitted and the finished
asphalt work shall be not ring hollew over any parts of its surfaces.

loints i all asphalt work shall be made and complete fusion obtained 1o make
them watertight. Fillets shall be run at all internal angles and at least in twe
operation

BOQFING

Vermiculite lightweight screed

Vermiculite lightweight screed shall be mixed in the proportions of & parts by
volurme of vermiculite Grade 5 to 1 part of Crdinary Fortland Cement with
approximately 2 parts of clean potable water to give a density of 700 kg. per
m3,

Vermiculite screed is Lo be finished to receive a topping coat of water proofed
cement and sand (1:4).

Roof waterproofing

The waterproofing shall be carried oul with cement and sand (1:4) waterpracfed
with "Puddle’ or other equal and approved waterproofing compound in striet
accordance with the manufacturer’s printed instructions,

Bitumen felt roofing
Generally

Bitumen felt roofing shall be executed by a specialist subcontractar to approved
by the Architect/Engineer.




5.3.2
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5.4.1

5.4.2

5.5

2.5

haterials

Bitumen felt roofing {or built |_||I:\ racfing) shall be in aceardance with BS, 747
(roofing felts}. The roofing shall be compased of three layvers of single roofing felt
of specified quality; weight and make,

Fixing

Bitumen felt roofing shall be carried in accordance with the requirements of CP
144 part 1:1968. {built up bitumen felt). The roof screed must ke lald to falls of
not less than 1 degree from horizantal and the screed must be thoroushly dried
before layving of biturminows is commmencad,

The first layer shall be partizlly banded to the roof deck with biturmen to allow
wifficient easing of vapour pressure, The second layer thall be fully bonded to the
fiest layer with minimurm 150mm laps at ends and edges in biturnen. The top
laver shall be similarly bonded to the second laver.

Aluminium roafing

rMaterials

Aluminium roofing shall be resin coated aluminium raof shealing manufactured by
ALUCO, and shall conform La the requirements of BS 2855 or 3455, The gauge
anc the surfaca finish of the sheats shall be as recommended by the manuiacturer.,
inwriting, and approved by the Architect/Engineer. All accessories shall be of
alurninium alloy.

Whenever trough sheets and heavy trough sheets are used they shall comply with
the requirements of BS 3428 type 'A' for trough sheets and type 'B' for heavy
trough sheets.

Fixing

The sheets shall be flixed to steel angle or timber purling with aleminium alloy
Balts and nuis. The belts shall be at least 50mm longer in the shank than the
purlin te which they are fixed. All bolts shall have approved washers.

Fixing of tha shest must conform siriclly to the printed insdtructions or otherwise
to the requirements of CP 143 part 1 BS 2855.

Galvanised sheet roofing

tlaterials

Galvanised sheet roofing shall be corrugated iren as manufactured by GALZO and
shall comply with BS. 3083:1959: Hot dipped galvanised corrugated steel sheets
for general purposes. In addition to the manulacturer's recommendation, The
gauge and the surface finish of the sheets shall be specified and approved by the
Architect/Engineer,
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6.3

Accessaries shall comply with BS, 1091: 1963 "Pressed steel guiters, raimwvater
Fipes, fittings and accessaries”,

Fixing

Thea sheets shall be fixed to steel angle or timber purling with racfing netls, balts
and nuts or any other accessory 1o be approved by the Architect/Engineer,

Fixing of the sheet musl conform strictly to the printed instructions or othenwise
to the requirements of CF 143 part 2 BS. 2855:1962.

MOTE:ASPHALT FOR ROOQFING SEE UNDER TRADE "ASPHALT WORK"

CARPEMNTRY

Timber generally

The timber used for carpentry shall be sound, well conditioned, properly seaioned

to suit the particular wse and free Irom delecls or combinalion of defects rendering
it unsuitable for the purpose infencded.

All timber wsed structurally shall comply with the relevant requirernents of and
graded in accordance with the Export of Timber Ordinance (cap. 288): The
export and Grading of Timber Rules 1969,

All timber is 1o be ardered as soon as the Contract is signed and is fo be delivered
to the site for open stacking for as long as possible before use, All timber will be
inspected by the Architect/Engineer upon arcival at the site and if not approved by
him shall Be rermoved from the site forthwith, Notwithstanding the
ﬁ.rchile-::UEnginEEl"s approval, any timber incorporated in the Works found o be
in amy way defactive before the expiry of the Defects liability Period shall be
removed and replaced at the sole expense of the Contracior,

Tirnber shall be free fram live borer beetle or other insect attack when brought to
the site, The Cantractor shall be responsible to the end of the Defects Liabilily
Fariced for exwecuting any work necessary to eradicate intect attack at hig guwn
expense incuding the replacernent of timber attacked or suspected of being
attacked not withstanding that the timber may have bean inipected already and
paseed fit for use.

toisture content

All timber shall be seatoned 10 a moisture confent: if not otherwise specified of
nat mare than 15% The Contractor must allow for the costs of any kiln drying
which may be necessary to obtain this figure.

famples and testing

The Architect/Engineer/ engineer shall be entitled to selact any samples he may
reasonably require of matarials or prototype of special construction elements for

[
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6.4

6.5

6.6.

6.8

the purpose of leding (e.g. for moisture content: identification of spedies, strength
&tc)

Protection

All timber delivered to the dte shall be stored under cover clear of the ground and
protected from sun and dampness and shall be stored in a satisfactory manner 1o
prevent altack of termite, intects or fungi.

Softwood

Timber for structural use, including rafters, purlins etc. shall Le of Grade 1 strength
and Grade 1 appearance. The saftwood shall be a seasoned cypress, cedar ping or
podo-carpus, which shall be pressure impregnated with the full cell process as
described

belows, but the contractor's attention is draan to the Daywsorks Schedule where
the basic price of various fimber requires pricing, in the event of one of these
timbers Deing selected as an alternative then these badic rates will be used in
calculating new rates for the ilem of carpentrny concernad.

Prassure impregnation

The softweood described as pressure impregnated shall be freated with the "Calcure
A" ar "Tanolith C" full cell process. Timber must be seasoned to 2 moisture
content not exceeding 25% before being treated. The treatment shall be to the
rhinimum standard of:-

solution concentration - 2 %
Absorption of preservative - 520 litres per cubic retre
Met dry salt retention -10.4 kg, per eubic metre

After treatment the timber shall be seasoned to the specified moisture content.

Cut ends ang faces af timber awn, drilled and cut after treatment ars to be
swiahbed literally with approved preservative unti] saturated, allowed to dey and
then treated with a second coat and rates for timber must include far this.
Approved presencatives are:-

Atlas A, Brunophen Nr, 2, Copringl Clear ar Water Repellent Clear Enscle
Woodireat 55,

Hardwoaod for structural and roof timbers shall be third grade scantlings, strength
group E or ofther suitable and approved durable hardwood.

Preservative treatment

On delivary to the site all structural hardwood 15 1o be freated with two coats of
an approved timber presenvative. After fixing, the hardwood 15 to be touched up
as required with approved timber preservative.
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Ted

The timbet preservative shall be coal tar cregsole Lo BS, 144 or other equal and
dpproved applied either by Brush or by spraying in sccordance with the
raneiagturars ingtructions,

Cut ends and faces of timber sawn, drilled and cut aller treatment are o be
owabbed literally with approved preservalives until saturated, allowed to dry and
then frealed with a second cosl and rates for Limber must include for this.

Mails

Mails shall be galvanised and comply with B.3.1202 and screws with BS, 1210,
Screwrs shall b2 brass unless othenwise described. Bolts | nwts ard washers shall
cormply with BS 916 and rag-balts, coach screws and olher accessories shall
cornply with BS. 1494, Washers shall be square mimmum 3mm Lhick and 38mm
sicles.

Workmanship

"Lhwrrot” or sawn timber shall be a3 left ftom the saw and shall ba the Tull
dirnensicns stated.

All carpentry shall be executed with workrnanship of the best quality. Scandlings
and boarding shall be accurately sawn and shall e of uniform width and thicknes
throughout. All carpentry work shall be left with sawn faces except where
particularly specified 10 be wrot,

All carpentsy shall be accurately sel oul in stricl accordance with the drawings

Adl stroctural timbers shall be framed or jointed 1ogether with a3 is most
approprale in the draumstances in accordance with the rules of good practice.
daints must be executed in strict conformity with the drawings.

All joints shall e gecured with a sufficient number of nails disposed as shown on
the drawings and rades musl include for the jointing of timbers, Surfaces must be
in good contact ovear the whale area of the joint before securing. Holes for nails
must be pre-drilled undersize, hales for bolts must be bored slightly overdze from
both sides of the timber and washers must be used under the nut which must he
lightened sufficiently to permanantly secure the joint but not to crush the fimber,

IOINERY
Ceneral

The provisions contained in the carpentry section shall apoly alic in the joinery
section where applicable.

loinery is 1o be exeouted in approved prime. select and locally available
hardwood, Hardwood ganerally will be Mninga (Pterocarpus angelansis) but
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7.4

hardwood for fittings and built in furniture may be Mlkangazi (African Mahogany-
Ehaya nyasica) unless specifically described othenwise,

Workmanship

All timber shall be wrot by machine dressing on exposed faces. with all machine
marks sanded out, unless otherwise specified,

The dimensions and thickness given in these Bills of Quantities are finished {unless
otherwise staled). In the event of nominal sizes being stated, an allowangze of
3mm should be allowed for each wrought face,

The joinery shall be wotked strictly in accordance with the details drawings and is
to be framed up and put together as soon as possible. and is to be stored for as
long as possible before heing wedged up . All joints and angles are to be glued
and where necessary cross-longued with hardwood tongues, and surfaces finished
clean anel smacth with machine marks sand papered out before fixing.

Should any of the jeinery work shrink, wind or fly unduly before the end of the
maintenance pertod of the contract.  the work is to be taken down, and new
weotl, fixed in ifs place, together with any other works, which may thereby be
affected af lhe Conlractor's sale expensa,

Where joinery is described a3 screwed. this is deemed to include sinking the head
of the screws and pelleting with similar timber and grain in with finished jainery,
Screwrs wnless otherwise specified, shall be brass.

ln pricing the items, the contractor will allow for nails and screws and fixing, all
labours, cuttings, notching, havling, mortising, tenoning and welding except
where atherwise provided, Rates are zlso to incude for one coat approved
priming paint on all concealed surfaces.

Allowr in the rates for easing and adjusting all deors. and leave in perfect working
order,

Flush doors

Flush doors shall consist of hardwood core or framing covered with &mm
plywood both sides and complying where applicalzle with the requirements of BS.
459, Part 2 and 2A, Doors described as skeleton framed shall consist of framing
Fammowice (o all diles, top

and bottom rails, with suitable blocks bo receive mortise locks on each long edge.
Droors described 25 solid core shall comprise a selid core of vertical laminalions,
All Aush doors shall be edged all round with 25mm thick hardwoaod lipping
tongued and glued in. Doors described as external shall be covered both sides
whith emm'extericr’ quality plywood a3 describad below. All flush doors shall be
perfectly plain an both faces znd free from all waves, ripples or distortions of any
kinel, Ary door, which, after the application of paint or polish shows any defects
af Lhis nature, shall be removed and replaced at the Ceontractor's expense.
samples of flush doors, which the contractor intend: fo use. muost he first
submitted to the Architect/Engineer for his appraval,
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Flywaod

Phywood shall be of Tanzania manufacture | manufaciured from tropical
hardwoods of the first grade with BS 145, and unless otherwise stated shall be
inferior quality, Whers sated 10 be of ' exterior’ quality, the phywood thall be
WABP, bonded westherproof grade,  Where veneered plywood is specified,
samiples must be submitted to the Avchitect/Engineer for his prior approwval.

Blockboard

Blockboard shall be of Tanzania manufacture and comply with B5. 3444 and shall
e of maisture resistant quality.

Chipboard

Chipboard shall comply with BS. 2604 resin-bonded wood chipboard.
Plu

All weork deseribed a3 plugged shall be fixed wilh brass screws o plugs formed by
deilling concrete, wall, ate, with a screw of suitable "philpleg”. "Rawplastic”, or
ather approved plugging compound in accordance with the manuefacturer's
instructions.

Protection

Any fixed joinery which, in the opinien of the Architect/Engineer is liable to
become damaged in any way shall be cased and protected by the Contractar until
the completion of the warks and the contractar rmust alloaws for this in his rales as
no separate itermn for protection has been measurad,

[ronmongery

All ironmongery will be fixed with malching screws to be supplied by the
contraclon/Client and the contraclor must allow for adjusting locks and striking
plate: and handling over all keys on completicn of the contract with identifying
tags attached.

The contractor mus! alio allew for ciling locks and hinges and leaving them in
parfect working order

All irenmengery shall be manufactured by Unicn, Yale, Dryad or Newman-Tonks
Ltd. or other egual and approved by the Architect/Engineer/Engineer. The
following standargd abbreviations have been wied o deicribe the finish fo
IFCNMongany:-

21y
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o3

SCP tarin Chrome Plate

C.hb Chrame Plate (polished)

SAN - Silver Anodised Alurniniurm
STRUCTURAL STEEL WORES

Crenerally

Steel angles. tees. channels and plates are ta be weldable mild steel grade 434 in
accordance with B.S 4360,

Welding

Electrodes for welding are 10 be in accardance with current British Standard in
application

All welds are to be fillet welds of Srmom by size unlass olherwise indicated.
Bolts

Belts are 1o be black balts in accordance with BS 4190 and all nuts, bolts and
weashers are to be hot dip galvanised. Bolt holes shall have a diameter of the balt,

Painting

All steelwork iz Lo be theroughly cdeaned, wire brushed and painted with twao
coals of red lead primer at the workshop and one finishing coal Tor aluminium
paint. After erection any damage to the paint is 1o be made good and a further
finishing coat applied.

METALVORE.

Mild steel

tlild staal shall comply with B.£.15, Grade 1. and the sizes of all small seclion shall
ke in accordance with B.5.4 and 44,

Calvanised work

lron and steel, where galvanised shall comply with B.5.729, Part 1, entirely coated
with zinc after fabrication by complele immersion in a zinc bath in one operation
and all excess carefully removed, The finished surface shall be clean and uniferm,

Aluminium

Aluminium shall be of the alloys deseribed in and shall comply with B.5,1470.
Aluminium sheet for flashings shall be sof! tamper. super purity $1 or 514) and not
less than 18 5. W G01.2mm) in thickness.
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9.5

9.6

9.7

9.8

9.2

9.10

9.11

Smithing, welding and cutting

Al smithing, welding: cutting and bending shall be soundly and neatly executed,
carg being taken not o overheal, All flame cul edged and welds shall be neatly
ground off on completion. All welds shall be Brmm fillet welds 1o comply with
Cade of Practice 1856 unlets shown otherwize.

Ealts

pAild steel belts, nuts and washers shall comply with B.8916 far black balts wilh
hexagonal heads and nuts, High Tensile Steel Bolts  and nuts shall Be in
accardance with B.5.3139,

Anchor bolts

Anchor Bty in concrele for sleelwork, efc., are lo be self drilling anchor baolts of
ong of the following types:-

Phillips redhead concrete anchaors,
Rawplug uper drill anchors,
Split self drilling anchors,
Rates are to include for fixing complete with washer.

Louwre whndomws

Lowwvre windows frames are to be aluminium with a clear anodisad finish as
rmanufactured by MACO and oblainable fram Casemants Africa Lid., or other
aqual and appraved by the Architect/Engineer.

Metal doors

Steel for metal doors shall conform to the requirements of BS, 1245:1975.

Burglar bars

Burglar bars chall be as specified by the Architect/Engineer. The bars shall be
eleaned and painted a3 described on trade of painting on metalwork.

Structural hollows sections

All hollowe sections are to be connected by electric welding. For butt welds the
fusion surfaces of each member must-be aligned and prepared. ;

Mild steel tubing

tliled steel fubing shall be in acoardance with BS 1387:1975 with screwed sockets
and joinis.
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thop inspection

The Architect/Engineer shall granted full facilities and any necessary assistance for
inspection of materials and assembled parts in the eontractor’s for his Sub-
Contractor) workshops. At least two weeks nolice shall be given to the
Architect/Engineer i wriling prior [0 the dispateh of finished components to the
site 1o enable the Architect/Engineer 1o inspect and approve the materials and
workmanship at the waorkshaps.,  Approval of work at the workshop does not
relieve the Contractor of his obligations to carry out the work complete at the site
to the Architect/Engineer’s satisfaction in accordance with the contrazt.

2,13  Marking
All components delivered to the site are to be marked in paint with 1he Mark
nurnber in accordance with any shop and erection drawings,
214 Sorags
All components are 10 be dored 2t dle in proper racks provided for the purpose
which prowvide full support to each member and to aveid any deflection and
distortion, Steehwork is lo be stored at least 250mm cear of the ground and
temporary protection is to be provided for protection against water and damage
from any other source.
915 Eredion
Hates for all metalwork are to include for the complete erection ingluding any
term:porany supperts required and any necessary templates and wedges,
10.0 FLUMEBING AND ENGINEERING INSTALLATIOMN
10.1 PART OME: GEMERAL REQUIREMENT
10.1.1 SCOPE OF WORK
0T This specfication containg general requirements far Plumbing services and
associated equipment for water supply installations, sanitary installation,
Gas installation and fire fighting installations and squipment.
1007212 The seape of wark thall incorporate the supply, installation, testing and

commissicning of the Plurmbing services -and assocated equinment for
wealer supply inslallation. sanitary inslallations. gas instaliations and fire
fighting installations and equipment.
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10.1.2.2

10.1.3.0

10.1.3.1

10.1.3.2

10.1.4.0

10.2.0

13,21

10.2.1.1

10.2.2

CEMERAL COMNDITICNS

The Contractor shall use a qualified approved plumber o perform the
plurnthing and engineering installation as & domestic subcontractor,

These spacifications shall be read in conjunction with the specifications of
the rest of the works. Mo claim will be enlertained on the grounds of
failure in this regard,

MATERIALS
fubmission of Samples

The Contractor shall submit a list of suppliers from whom he proposes to
purchase the materials necessary for the exeeution of the waorks, The
Condractor shall be required to submit samples of the materials for
approval. Samples shall be taken in accordance with the relevant British
Standard where possible. No source of supply shall be changed without
prior approval af the Engineer,

Fejected materials

All subestandard  rmaterials o materials which  become damaged or
deteriorate 10 as not {0 comply with the specification shall be rejected and
shall be removed frem the site and replaged at the Contractor’s expensa,

SAFETY

safely precautions throughout the execution of the Works shall comply to
the Safety Acts as enacted and operating in the Republic of Tanzania,

PART TMWVO: GEMERAL SPECIFICATICN
EXECUTION GF THE WAORK

The works shall be carried cut by a specialist appropriately certified by the
relevant  Authorities and Boards for the type andfor wvalue of the
installations contained herein. YWhere no particclar Specification is given for |
ary material or tlem of wark, the latest edition of relevant British $tandard
Specification shall apply. In the event of any disagreement belween the
information shown on the drawing and the spedfication, the drawing shall
take precedance.

] T 1



16.2.2.1

The works shall be carried out strictly in accordance with the following
standards and Specifications:

"British Mandard Specification for Design. lnstallation, Testing and
Maintenance of Services Supplying Water for Domestic use within
Buildings and thair Cartilage™ BS &700: 1987,

“British Standard Sanitary Installation: Part]: Code of Practice for Scale
af Prosvision. Selectian and Installation of sanitary Appliances”
BS 6465: Part 1: 1994,

“British Standard $anitary Installation: Part2: Code of Practice for Space
Eequiremeants [or Sanitary Appliances™ BS G465; Part 2: 1996,

“British Standard Drain and Sewer Systerms Outside Buildings:

Fart 4: Hydraulic Design and Environmental Considerations™
BS EM 752-4: 1998,

“Eritish Standard Code of Praclice lor Drainage of Roof: and Paved
areas’
BS 6367: 1983,

“British Standard Cade of Praclice Tor Sanilary Pipe work™
BS 5572 1978.

“British $tandard Fire Extinguishing Installations and Equiprent on
Premises: Part O: Guide for the selection of installed systems and other
fire equipment”™ BS 5306: Part 0: 1984,

“British Standard for Eaves, Guilers and Filtings™
BE EM A0T: 19%6,

“Beilish Slandaed for Guller Brackais”
BS EM 1452: 1997,

“British 3tandard Fire Extinguishing Installations and Equipment on
Prernises: Part 3: Code of practice for selection, installation and

mnzintenance of portable fire extinguishers™ BS 5308: Part 3: 1985,

Cag Safely (Installation and Lke), Regulations, 1998,
Statutory lnstrurnent 1998,/2451. London: The Stationary Office, 1998,
15BN O 11 07 9655 1.
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10.2.2.0

10220

10.2.2.2

10.2.2.0

10.2.2.1.1.1L1

10.2.3.2

«  By-laws of the Local Authorify,
+  The working drawings
EXTENT OF WWORK

The work includes, unless otherwise specified, supply. installation, testing
and commissioning and delivering up <ean and in waorking order the
imnstallaticns shonen i the drawings and specified in these General and
Particular $pecifications.

Water supply shall be from rainwater harvesting systermn from leboratory
rool with plastie storage lank, cold water pipes and associated fittings,
valves. sanitary appliances incuding all necessary faps, overflows and
discharge fittings, fire fighting installations and equipment. and all labour,
materials, tocls and instrurnents necessary 1o execute the work in a first
class manner. even such lgbour or malerials which are not specifically
menticned herein but necassary for completion al the work,

The Contractor shall be responsible for ensuring that runs for floors or wall
chasas, hales to cut or left will be marked out at the appropriate stage of
the sructural wark, The Contractor shall undertake zll modification:
demanded by the Autharities in order Lo comply with current regulations,
and produce all certificates, if any, from the Autharities without extra
charge.

EXTENT OF CONTRACTOR'S DUTIES

AL commencement of the work, the Contractor shall investigate and report
to the Architect/Engineer if all materials and equipment to be wied in the
work, and not specified as supplied by others are available locally. If net
available, the Contractor shall at this stage place arders for the malerizls in
guestien and copy the orders to the Architect/Engineer. Failure to do so
shall in no way relieve the Contractor feom supplying the specified
rmaterials and equipmeant in time,

Where the Contractor wishes to propeose an alternative method of
construction ar.material Lo that specified for any part of work, full details
snall be submibtted for approwval. The acceplange or otherwise of any
allernative shall bz entirely at the discretion of the Architect/Engineer.
Materials supplied by others for installation and/or connzction by the
Contractar shall immediately be reporied to the Architect/Enginecr. The



10.2.3.3

10.2.4.0

10.2.4.1

10.2.4.1.1

10.2.4.1,2

10.2.4.1.3

10.2.4.1.4

Contractor shall be responsible for verifying all dimensions relalive {0 his
weark, Dy actual measurements taken on the site.

As built drawings

Al practical completion and before final payment certificate is issued, the
Contractor shall provide a complele sel of "As Buill” record drawings of
the entire installation. Drawings shall be in a scale and size approved Ly the
Architect/Engineer and submitted in hard bound volumes for each service
of water supply installation, sanitary installations, Gas installation and fire
fighting systems, Shap drawings, spare parts list, operation and

maintenance manual of equipment installed shall be subimitted together
wilh the "Ag Buill Drawings”,

QUALITY OF MATERLALS ANMD WORKMANSHIP
Materials and workmanship

All materials, equipment and accessories are to be new and in accordance
with the requirements of the current rules and regulations where such exist,
or in their zbsence with the relevant British Standards. Uniformity afl the
bype and manufacture of the equipment or accessories is to be preserved as
far as practicable throughout the whale work,

The Contractor shall, if required by the Architect/Engineer, submit samples
of materials 1o the Architect/Engineer for his approval before placing on
order, IF in this general specification, the practice is adopted of specifying a
particular item as “similar™ 10 thal of a particular product, it i to be clearly
understocd that this is to indicate the type and quality of the equipment
reguired. Mo attempt is being made 1o give preference to the squipment
supplied by the firm whaose name or product is quoted. Where parlicular
rranufacturers are specified herein, no alternative makes will be considerad,
and the Architect/Enginecr shall be allowed to reject any other makes,

The Contractor will Le entirely responsible for all malerials, apparatus,
gquipment, eflc. furnished by him in connection with his work and shall
take all care to protect all parts of finished work from damage until handed
CIET,

The wark shall be carried out by competent workmen undsre skilled
supervision. The Archilecl/Engineer shall have the Avthority to have any of
the warle taken down or changed, which is executed in an unsatisfaclory
Manner.
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10.2.4.2.1

10:,2.4.2.2

10,2.4.2.3
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10.2.5.0

10.2.5.1

10.2.5.2

Pipes and Pipe Fittings

All pipss exposed on faces of walls, unless otherwise specified. shall be
fixed at leagl 25 mm clear of adjacent surfaces with approved holder-bats
built inte walls, cut and pinned to walls in cement martar, where fixed to
wiadchwark, suitable clips shall be used,

All pipes spedfied as fixed to ceilings, roofs or roof structures shall be fixed
with approved mild steel hangers eul znd pinned lo csilings. roofs or roof
structures, Where three or more tubes are fixed to ceilings, roofs o roof
structure close to each ather, they shail be fixed in position, which leawves
the lanweer turfaces at the same horizontal level, unless otherwise specified.

Pipes shall be fixed 1o true lines, parallel to adjacent lines of the building
uriless otherwise specified. YWhere insulated, pipes shall be fixed with the
insulation at

least 25 mimn clear of adjacent surfaces. The spacing for fixings for internally
lacated piping shall be in accordance with BS 6700: 1987 Table 17.

Each support shall fake its due propertion of the weight of the pipe and
shall allowe free movement for expansion and contraction. All pipes
specilied as chased into walls shall have the wall face neatly cut and chased,
the tubing wedged and fixed and plastered over. YWhere pipes are laid in
trenches care shall be taken to ensure that fittings are not strained.

All formed bends shall be made so as to retain the fall diameler of Lthe pipe,
sleewes shall be provided where pipes pass through walls and solid floors to
allow movement of the pipes without damage to the structure. The overall
length of Lhe sleeves shall be that it projects at least 2 mm beyond the
finished thickness of the wall ar partiticn,

TAPS AND VALVES,

Taps and valves shall be in accordance with the fallowing Standards:

o Drawt-off taps and stop valves shall comply with BS 1010 Part 2: 1973,

v Copper alloy gate and check valves shall comply with BS 5154: 1991,

v Copper Aoats for ball walves shall comply with BS 1968: 1952 and
plastic floats for the sarne shall comply with BS 2454; 1930,

o Sluice valves shall comply with BS 5163 1991,

¢ Draining taps shall comply with BS 2879:1988,

All valves and cocks shall have the same flow areas, as the corresponding
pipes and shall be accessible for operation and maintenance and suitally
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10.2.7.0

10.2.7.1

10.2.7.2

10.2.8.0

10.2.8.1
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lzbelled by an approved method. $top valves shall be fixed in positions
shown an the drawings o form branch services for group control, or
whare else specified.

All walves, cocks and taps shall be of the carrect pressure rating aceording
ta the recommendations of the relevant British Standards or the local
authority. At commencement of the confract, the Contractor shall, if
necessary, ask the Architect/Engineer for guidance on this paint.

SANITARY AND OTHER APPLIAMCES

The zppliances shall be fixed in the positions shown on the drawings or as
directed by the Architect/Engineer. The Contractor shall include in his rates
for providing zll necessary screws. bolis, eic. together with all jointing
material required and alto for temporarily erecling and securing fitlings and
in the required position of service and discharge pipes. taking down,
storing and fixing after completion of wall finithing, permanenily fixing
and connecting to service and discharge.

Care shall be taken at all fimes and parlicalarly after fixing to protect
appliances from damage. Upon completion of the waork all appliances shall
be cleanad far plaster, paint, etc. and carefully examined for defecis.

FIRE FIGHTING EQUIFMENT

The specified fire fighting equipment shall be supplied and installed by the
Cantractor in the position shown on the dravings.

Supply, installaticn and maintenance of fire Aghting equipment thall be in
accordance with the following British Standards BS 5306: Fire extinguishing
installations and equipment on premises:

o Part0:  1986: Cuide for the selection of installed syslems and othar
fire equipment.
o Part 3:  1983: Code of pradice for selection. installation and
maintenance of portable fire extinguishers
« BS 549%: Fire safety signs, notices and graphic symbols
Part 1:1995: Specification for fire safety signs

OAS INSTALLATION SPECIFICATION
All male gas tap assemblies shall be supplied with 3/8" BSP (BS 2779

mile shank 60mm long, Shanks shall be supplied with flat ends suitable for
connection with 38 RSP female threaded cannectors.

s
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10.2.8.2

10.2.8.3

10,2.84

10.2.8.5

10.2.8.6

10.2.8.7.1.1.1

10.2.9.0

10,2.%.1
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10.2.0.0

10.2.10.1.1

10.2.10.1.2

The male gas tap assembly shall require a 17mm diameter hole drilling in
the work surface. Care shall be taken to ensure that the outlet nozzles are
in a {zitabe position so that the safety lever has suflicien! clzarance to
function correctly and is clearly wizsible from a distance. Anti-rotation nuts
shall be used lar added seaurity.

a5 supplies shall be within the range of 20 to 25 Mbars air pressure and
supplied by means of copper tubing, As with all gas valves and appliances,
assamblies shall be soundress tested on a regular basis to ensure safety.

Ermergency Eye Wash with bwo streams with ABS bowl shall be provided to
give an immediate deluge of water that sheuld dilute and wash away
injuricus materials, such as eaustic acids, fire, radioactive materials,

A manual shulofl walve at the pipe entry to each laboratery shall be
provided,

Gas pipes shall be ventilated along their run by being exposed orfand by
the enclosure being punctuated to provide adequate ventilation to avoid
explosion due Lo a build up of gas in the case of leakage.

Gias pipes shall be well supported particularly where they are part of a
flexible averbead servicing system or at a height accessible Lo pupals

INSPECTION AND TESTING OF COMPLETED INMSTALLATIONS

Tasting equipment shall be supplied by the Contractor for the periad of
execution of works, The equipment shall be set up and maintained in
accurate working order throughout Lhe pericd of use,

The Contractar shall provide all necessary festing apparatus and facilities
for testing the installations and any defective work shall be replaced
immedialely and shall be subject of re-testing unfil found satisfactony.

INSPECTION AMD TESTING OF WATER SUFPLY PIPE WORK
Testing for undergreund pipelines
The installaticn to be tested shall be inspected for compliance with the

drawing: and specifications. Significant variations shall be investigated and
corrected. if required, before proceeding with the test.

After laying . jointing and anchaoring, the pipeline shall be slowly and
carefully filled with water so that all the air is expelled snd lested under
pressure. |f water from supplier's maing is used for filling the pipeline under
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test, the main shall be disconnected from the pipeline before the test i
begun.

Testing shall be carried out in accordance with B &700:; 19B7 S5BEBG.
appropriate to the material of the pipeline. Interirm tests shall be applied to
gvery pipeline, For buried pipelines these shall be carried out before back
filling is placed cwer the joints. Loang pipelings shall be lested in sections as
work proceeds, Final tests shall be carried out only when all relevant worlk
i complete. Complelion for buned  pipelings includes back  Alling.
compaction and surface finish.

The test pressure shall be at least twice the working pressure of the
pipeline. Frecautions shall be taken to ensure that the required 123 pressure
i nat exceeded, Pressure gauges shall be checked and re-calibrated. where
necessary, before the tesl, To avoid the risk of contamination. water used
tor testing shall be cbtained from a potable supply.

Before accepting a pipeline. a check shall be made that valve and hydrant
boxes are properly aligned. thal suitable operating keys ars provided which
can be easily fitted o the wvalves and. in the case of deep valves, that
adequate extension spindles are installed.

INSPECTIOMN AMD TESTING OF SANITARY PIPE WWORK
Inspecticns and tests chauld be made during the installation of the

Syslern in accordance with BS 5572 1978, as the work proceeds. to ensure
that the pipe work is properly secured and clear of obslruding debris and

superflluous matier and that all waork which i3 to be concealed is free from

defects before it is finally enclosed.

The completion of the discharge system should be meticulously inspected
to ensure that the recommendations of the code have been cbierved and
that no cetnent drappings, rubble or other objects ave ledt in the pipes and
that no jointing material

projects into the pipe bore. When this has been done. tests for soundness
of the pipe work and for performance should be made.
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INSPECTION AMD TESTIMNG OF FIRE EXTINGLUISHIMNG

IMSTALLATIONS

The date and programme of acceptance tests shall first be nolified 1o all
parties

involved, and a joint inspeetion of the system shall then be made, Before
tesling

commences, ab indemnily thall be abtained, dpned by the client or the
person responsible for the premises at the time.

The agreed test pragramme shall then be carried through and 1he following

chall be recorded:

*  The date and time of inspection/test

*  The responsible person carrying out/witnessing tests

The test programme

The test results and conclusions

= Any external factors significantly affecting the fest

= Subsequent action agreed o be reguired

* The work carried out 23 a result of external factors and the result fest if
any

»  The final test report,

IMNIPECTION AND TESTING OF GAS INSTALLATIGNS

All drop gas tap assemblies shall be tested to 5psi before leaving the
factory,

All gas installations incorporating Vultex Labline drop lever pas lap
assemnblies shall not exceed 75 Mbar test pressure to ensure that the sealing
and lubricating media is not displaced.

Detailed inspection of fume cupboards, gac pipe work and contrals shall
be carried aut al [easl onea a year
FART THREE: PARTICULAR SPECIFICATION

PLUMBING

Exlernal plumbing for water supply shall be of polyethylene pipes, uPVC
pipes for underground rainwater collection systemn and polypropylene
pipes for internal plumbing while vulcathene chemical waste pipes shall be
used for both internal and external drainage.
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10.3.6.2

10.3.6.2

STORAGE TANEKS

Owerhead water storage tanks with capacity of 3000 litres, Simtank 1,70
metres diameter and 1.7 metres height an 1.5 metres Blockwaork tower hall
be provided,

FIRE FIGHTIMNG

12 kg ABC dry powder portable fire extinguishers shall be provided,
WVEASTE VATER DISPOSAL

Spak-away pit shall be provided with manhole r_c:nns.truf,:ed of black weorlk,

CHEMICAL WWASTE DISPCSAL

Emergence eye wash sink with two streams with ABS bowl inglusive of
littings shall be provided,

SOLID WAASTE DISPOSAL

Menvable plastic bins of capacity of 20 litres shall be provided for
temporary collection of solid waste,

Indinerator constructed in Blockwork and lined with clay burat bricks inside
shall be used for burning solid waste that cannot be buried.

Ventilated lmproved Pit Latrine (W.1.P.) shall be provided.,

.0 FLOOR, WALL ANMD CEILING FINISHINGS

1.1 Sand

Sand for backings, floor and wall finishes i3 to comply with B.5.1199, Talkle 1.

.2 Aggregate

Coarie aggregate is to be as described for “concrete work’™.

1.3 K_Z.Erm-.z.ﬁ*_

Cement 15 to be as deseribeed for "Concrete Waork”,



.4

1.5

1.6

Lirme

Lime s [0 be non-trydraalic hvedrated lime to B.S.890 Class “A” abtained from an
approved source and run into putty at least 24 hours befare use.

Workmanship

All conerete beds or slabs shall ke thoroughly brushed i necessary and well wetted
and flushed owver with a cement and sand (1:1) grout immediately before screeds
of pavings are laid

Screeds and cement pavings shall be laid in accordance with the relevant BS. Code
of practice. Working joints between bays of the floor finish should be placed in
accordance with the Architect/Engineer’s instructions and will be plain butt joints
placed over joints in the concrete bed under, Pavings shall be damp cured with
sand o sawdust and kept damp for at least 7 days after laying,

Adl surfaces to be plasiered or rendered must ke brushed cean and well wetled
before plaster s applied. laints of walling shall be raked out and concrete hacked
to farm a key. Care shall be taken to see that paving and plastering do not dry
out prematurely

Adequate tirme intervals must be left between successive coats in two coat work in
order that the deying shrinkage of the undercoat may be substantially complete.
All internal and external angles shall be pendil rounded.

Ingitu pavings senerally

Before laying in-situ floor linishes, the concrete beds are to be thoroughly hacked
for key, cleaned off, tharoughly wetted with clean water and coated with a stiff
cement slurry and rates for screed granclithic and terrazze paving are to inglude

for this. They are also to include for all necessary curing and protecting wuntil the
building is handed owver to the Emplover.

11.6.1 Cemnent and sand paving

The cement and sand paving shall be in the propoctions of L2 by volume and
incorporating or treated with an approved hardener, A mix referred to as 1.4 shall
rean 1440kzs (1m3}) of cement and 4m3 of sand, All cther mixes shall be
construed in a like manner.

11.6.2 Concrete paving

The concrete pavin% shall ba in the proportions of 1:2:4 by volume. the coarse
ageregate used shall not exceed 10mim norinal size. It shall be frowelled smooth -
with a steel float. If the contractor wishes to uie a power float he is to seek the
appraval of the Architect/Engineer who may reguire him to complete a sample
area before granling peromsiion,
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11.6.3 Terrazzo paving

The in-situ terrazzo shall consist of white or coloured cerment and marble
aggregate; the colours of the cement and aggregate shall be selactad by the
Architect/Engineer. The mix shall comprize three parts of émm nominal aggregate
to ohe part ecloured cement by vaelume,  The aggregate shall be clean and
granular and shall not eantain flakey particles or duct, The underbed shall be
cernent and sand 114 by volume,

The terrazzo topping shall laid 10 a minimum of 12mm thickness in a plastic
condition while the underbed 14 gill green and this should be watered to minimise
absorption from the lapping, The terrazzo must be well taped into position and
rolled with a suitable hand roller. The topping should be allowed to lake an
imilial set and then any surface woids must be grouted up with neal cemenl of Lhe
same colour used in the mix. The sacking for at least 72 howrs, When dry and
hard, the surface shall be machine polished by grinding wilth carborundum or
other stone discs of svitable grade and with rotary palishing pads,

11.6.4 Tyrolean rendering

Tyrolean rendering is to be applied in four coals 1o obtain a total thickness of
22mm and adequate fime intervals must be allowed bebween successive coats in
order that the drying shrinkage at each undercoat may be completed. The first
coat shall consist of cement, lime putty and sand mixed at a minimum thickreis of
10mm and finished with a wood fleat finish, The second, Lhird and fourth coats
shall consists of one part of natural cement 1o four parts of fine white chipping:
including colour pigment 1o approval applied with an approved * flicking
mgthineé" i thal the first coat is completely covered and a thickness of 12mm s
obtained.

11.6.5 Internal plaster

Irdernal plaster shall be appliad in bero coals and adequate time intervals must be
allowred Belween juccessive coald in order that the diying shrinkage of the
undercoat may be substantially complete.  The first coat must be well seralched
keved and wetted to receive the finishing coat. The finishing coat shall be finished
smmooth with a steel float but care must be taken not to overwork the surface in
order to minimise the incdence of shrinkage eracks, All internal and external
angles shall ke pencl rounded.

[ndernal plaster, unless otherwise deseribed, shall be lime plaster of 15mm
rinimum overall finished thickness applied in twe coats, the first coat consisting
of cement, lime putty and sand mixed in the proportions of (1:2:9). The finishing
E:{:-:;E:I;hﬂ[i ke a skin coat comprising cement and lime puity in the proportion of

Cement plaster is to be employed where specified on the drawings and is to be
applied in beo coats of approximately equal thickness to a total of 15mm
rminimum averall finished thickness. The composition of both coats chall be the
same and shall comprise cement and sand (1:4) but a small percentage addition

g A = il B 1
[ -%{ = | ‘
]
'




{not more than 10%) lime puotty may be permittesd if the Architect/Enginesr
cansiders that this will reduce the incidence of shrinkage cracks.

The contractor shall cut cut and make good all cracks, Blisters and other defects
and leave the whele of the plastering and rendering perfect al completion, When
making good defects the plaster shall be cul oul to a rectangular shape with edges
undercut to form dovetailed key, and all finished flush with the face of
surrgunding plaster.

11.6.6 "Sandtex” finish

Yandtex' finish shall consist of one part white cement to four parts sand by
volume applied in two coats in the manner as deseribed for internal plastering bo
a total thickness of 15mm and the final coat wet brushed te expose 1ha sand to a
texture to be approved by the Architect/Engineer.

11.7, Wiall tiling

1.8

1.9,

12.0

12.1

Glazed wall tiles shall be from an approved manulacturer and shall confirm with
the requirements of BS. 1281, Tiles shall be with slightly rounded or ‘cushion’
‘adges and unleis otherwite described shall be 150 = 150 x &mm thick. Tiles shall
be laid with continuous straight joints and internal angles shall be butt jointed.

Rounded on edge tiles shall be used on all external angles and edges of panels.
Tiles shall be bedded in approved tile adhesive and pointed in white cement,

Backing: 1o tiles are lo be cement and sand in the proportion of 1:4 rendering in
one coat to a minirnum thickness of 12rmm trowelled smooth,

Wood block flooring

Parquet tile flooring shall be as manufactured by ltalwood Ltd. Dar E: Salaam
Tanzania or other equal and approved by the Architect/Engineer. 1t shall be laid
on a smooth screed and fixed with approved adhesive. It shall be linally sanded
and finished with bwo coats of Ronseal Hardglaze.

PVC Flooring
PVYC. tile flooring shall be wsed according ta specified dandards with an approved

base.
The selected colaurs to be used shall be approved by the Architeci/Engineer.

GLAZING
General

Glass generally shall comply with the requirements of B.5.952 and shall be free
from bubhles, specks waves, flows ar any other defects.

Clear sheet glass shall be 24 or 32 oz, {4 or Smm nominal thidkness) flat drawn
sheet of ordinary glazing quality,
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12.2

12.3

12.4

13.0

12.1

13.2

Giass for louvre blades shall be clear sheet flat drawn or rough cait obscursd
rolled glass to the thickness shown an the drawings with all exposed edges ground
and polished.

Putty

The putly shall be hard setting tropical putiy to B.5.544

“Workranship

All glass is to be accurately cut to fit easily into rebates with a tolerance of 2mm
all round. [t is to be well puttied at the back and to the sprigged wilh nen- ferrous
pins. The putty is to be mastly trimmed and cleansd off and care must be taken
that it does not show beyond the slight lines of the saches, All rebates must be
Trleamd with one coat of lacquer (as described under 'Painting’ hereafrer) prior to
glazing.

Cleaning and protection

The contractor must allow in his rates for the protection of all work in this section
and for replacing any cracked, scratched, broken or deleclive glass prior to
handing cver to the Employer. He must alio allow for cleaning all the windows
insicde and cul and other glass on completion with an approved window cleaner
and wash leather and for removal of all paint splashes.

PAINTIMNG

Colour range
All painting shall e carried ouf in colours selected by the Architect/Engineer.
Materials

Paints genzrally shall be ready mixed and supplied by one of the manufacturers
listed below and delivered 1o the site in sealed containers clearly labelled with the
a manufaciurer's name, type of paint and coleur. Ol based pritning paint shall
comply with B 525212524 inclusive.

Levland Paints [T) Ltd
Robbialac Faints {T) Ltd
Sadoling Faints {T) Ltd
Goldstar Paints Tanzania Ltd

Paints are to be used strictly in accordance with the manufacturer's instructions
and no contamination by mixing with other brands ar materials will be permitted.
Thinning is anly permitted in so far as it is in accordance with the manufacturer's
printed ingdructicns,



12.3

12.4

13.5

12.6

Preparation

All surfaces 1o receive treatment are 1o be clean and dry before paint application
and surface irregularities are 1o be removed by dilling or the use of suitable
abrajives.

Plastered surfaces

Internal plastered wall surfaces generally are to be treated with plastic emulsion
paint. Surfaces are to be allowed to dry out thoroughly prior 1o paint application,
All crack and surfaces imperfection are to be cut bazk and filled with a patent
filler in accordance with the manufaclurer’s instructions and rubbed down to a
true and ewven surface.

Apply ane primer coat thinned with water and two subsequent coats of Leyland's
Leymre Co-polymer’ or other approved plastic emuldion paint in accordance
with the manufacturer’s instructions. Where specified Internal plastered wall
surfaces are ta be painted gloss. In addition 1o the preparation described above,
apply ohe coat of Leyland’s P 20 ar other approved alkali, resistant primer and
Mat down with 320 grade 'wel or dry' abrasive paper. Apply two coats Leyland's
Leylae Polymeric gloss finish or other equal and approved gloss paint lightly
rubbed down coats in accordance with the ranufacturer’s instructicons.

Woodwork preparations

Large knods in woodwork are 1o be cut back and replaced with sound wood or
scarched back and after priming the surface made good with stopping. All knots
are to be treated with two thin coats and patent knasting free from rasin,

After priming all nail holes and other imperfections shall be filled with stopping
and the whele surface rubbed down to a smooth even finish. The stopping rmust
be "scadofil’ or other approved make.

Mletalwrork

All rust and loose scale on steel and irgrwark must be removed by wire brushing
and rubbing with emery paper, Where palciies of ingrained rust cannot be
rermowved They are o be thoroughly robbed down and Lreated with one ccat of
‘Calvafroid or ather zine paint in accordance with manufacturer's instractions.
One ccal of zine chromale primer will then ke applied followed by tweo
urtcercoals znd one fintshing coal of gloss paint as deswcribed for woodwoaork
abowve, The contracter is to note that where mild steel burglar bars are housed
imto wood frames the full length of the bar is to be treated before fixing,

Galvanised melalwork i3 to receive one coat of white spirit or mordant de-
}grE-asing salution washed off prior to the application of calcium plumbate primer
ollowed by two undercoats and one finishing coat of gloss ai previowsly
described.

Galvanised metalwork is to ke painted only where Instructions are given by the
Architect/Engineer as in sorme cases galvanized metalwark i5 1o be left untreated,
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1.1

14.2

14.3

14.5

DRAIMNAGE
Cenerally

The preambles for the previous trade sections are applicable to Lhis section
together with the following preambles. The drainage is to be carried out in
accordance with the directions of the Architect/Engineer and the reguirements of

the Byelaws:. Mo length af drain is 10 be covered until it has been fested and
pasied.

P'WiC drain pipes

M Dirain pipes comply with 150 R161 {4kgfcm2) 'Pipes of plastic materials for
the transpor of fluids.

The drainpipes shall be spigat and sacket glued jaints,

Cast iron drain pipes

shall be centrifugal cast (spun) iron drainpipes with spigot and socket to BS.437
thoroughly cozted inside and outside, alternatively similar pipes but <lass B in
accordance with B3 1211 may be used according to availability. Fittings shall be in
acoordance with B5. 1130,

Pipes shall be jointed with ashestas varn and caulked with melien lead or jointed
with spedial jointing compound all to approwval.

Precast concrete pipes shall be in general conformity with BS, 556, Concrete
cylindrical pipes and fittings . The concrete mix used for the manufacture of
crdinary pipes shall not De weaker than grade "30°,

For foul water drainage sulphate resisting concrete pipes shall always be used,
The manufacturer of sulphate resisting pipes shall be in general conformity with
B3 556. The concrete mix nol weaker than grade '3(°, Pipes up to and including
45am diarneter shall be un-reinforced and shall incorporate spigot and socket type
joints. Pipes abwewe 450m diameter shall be reinfarced with not less than steel
fabtic required by British Standard BS 8110 or the equivalent in mild steel and shall
himwe spigot and socket joints or i the Architect/Engineer so approved shall have
open type joints. The main reinforcerment to be in crcumlerential diceclion, Pipas
reinfarcernent shall be placed midway between the inner and cuter surfaces of the
concrete. In sockefed pipes the reinforcemeant shall be extended continuously from
the pipe Barrel inlo the socket, the longitudinal bars cranked as necessary.

Mo wall thickness of the pipe barrels is specified bul the reinforcement (if any)
and the wall thickness must be so balanced that the pipes are in conformity with
B.5.556 and the feil specified therein,



14.6

14.7

14.8

Pitch impregnated fibre drainpipes

Pitch impregnated fibre pipes, couplings and fittings shall comply with BS, 2760
Part 1 and 2.

Manholas

Manhales shall be constructed on drain lines in the positions indicated or
wherevar ordered by the Architect/Engineer.

Manhaoles on pipe draing be constructed with an-in-situ base in concrete grade
"207  whbich shall be raised to form the benching and invert of the manhole. The

benching and channels shall be carefully formed to shape according to the
number, diameter and positicons of the incoming and outgoing pipes. The
channels in the manhales base shall hawe circular inverts. The benchings shall

be sloped towards the channels at 2 gradient of 1in 6 or as otherwise detailed on
the drawings.

Benching shall Be carried cut in concrele grade "20° and rendered with 15mm 1:2
cemeant mortar, Rendering to be carvied out in sulphate resisting cement for foul
waler drainage . The #nds of all entering the manholes are to be carefully cut to
shape to suit the internal dimensions of the manhales and are (o be as shorl as
passible and are to be surrounded with 150mm concrete up to the first pipe joint.

The manhole shall be constructed in aceardance with the drawings for typical and
special manholes.

Manholes cast iron steps for manhales shall comply with BS, 1247, All steps be hot
dip galvanised after manufaciure,

Manhaole covers and frames shall be in aceordance with the reguirements of BS.
497 and as speciflied on the drawings,

Concrete beds ete

Cancrele beds shall be grade "15" laid to correct falls, 300mm wider than the
external diameter of the pipe. Rates are to include for laying in twe parts, the first
part being laid on the trench bottorn 75mim thick and allowed to set before pips
laying i commenced. Individual pipes shall be frmly supported on precast
concrete blocks placed immediately behind the socket and in such 2 manner that
each pipe is accurately position in both line and level and the underside of the
barrel is ar least 75mm above the top of the concreta,

After the joints have bezen made and the pipelines satisfactorily tasted, the first
layer of the eoncrete bed shall be thoroughly washed down and cleaned and the
rermainder of tha  bedding concrete (and the launching or surrounding concrete
where required) shall be placed and consolidated under and around the pipe in
sach manner 25 not to cause any damage or disturbance to the pipe or joints.

Ady



14.9

14.10

The contractor is 10 ensure thal his. method of placing this second layer of
concrete i tuch that the full length of each pipe is fully supported, The owerall
depth of beds i3 to

be in accordance with the table giver on the drawings. Where pipes are specified
to be haunched, the bed shall be braught up with the second laver of concrete to
a rinimum overall depth of 150mm to the underside of the barrel of the pipes
phig half ke diameter of the pipe and then sloped up 1o the top of the barrel of
the drain pipei. “Where pipes are specified to ke surrounded, {he bed shall be
brought up with the second layver of concrete to a minimum overall depth of
150rnm to the underside of the barrel of the pipe and then completely surrounded
with concrete with 150mm mintmuem cover all round, Eates for this item are to
include [or any formwork required.

Trenches and manhole excavation and back filling

The bottorn of drain trenches is to be trimmed and consolidated to correct levels
and gradients, If any trenches are over- excavated the contractor 1o fill up (o Lhe
proper depth at his own expense with concrete grade "0 where reqguired. Rales
for drain trenches are to include for grading bottoms, any necessary planking and
strutting and keeping the excavaticns free from waler, returning, filling in and
ramming ground over and disposing of surplus material to Spgﬁ heaps on site.
They shall alzo include for sieving and hand filling trenches where required for the
fiest 200mm aver the drainpipes.

Back filling shall be executed with selected material in 150mm layers [300mm
layers if a mechanical rammer is used) each layer being well rammed and watered
o cbtain the maximum compaction. Care be  taken to ensure that rno slane or
other work s placed within 300mm af such warlk,

Rales for manhale excavation shall include for levelling the bottoms, All surface
material including top soil which differs in any nature whatioever from the
substrata, shall in every case be carefully set aside and stored separately from
other excavated materials. Mo claim for extras will be allowed for setting aside
topsail for later use,

Pipe laying and jointing generally

All laving and joinling of pipes shall conform generally with CP. 200, Each casl
iron, or concrele pipe shall be tested for soundness befare laying by striking with a
narmmer and any pipe or joint which does nat ring true ar which shaws in any
other way any sign of being defective shall be regretted.

Each pipe shall be laid accurately to line and gradient 3o that the finished pipeline
shall be in a straight line hoth in harizontal and vertical planes. The contractor
shall fix properly painted and securely positioned sight rail, the lewels and
pasitioning of which shall be checksd by the Architect/Engineer’s representatives
before the rails are used z2nd as often thereafter ai may be nacessary, There shall
be at no time less than three sight rails in position on each length of pipeling
under construction to any one gradienl and the sight rails shall be situated
vertically abowe the line of pipes or immediately adiacent thete




14.10.1 Jointing PVC Drain pipes

The type of joint used for drain PVC pipe is cemented spigot and sockel, The
jcinting procedure is a5 follows:-

iy The spigat end shall ke chamiered

iy Clezn spigol and socket with wet cloth and let dey
iii} Une-grease spigol and socket with acelone

vy Mark length of joint and spigo!

W) Apply first a relatively thick layer of cement onto spigot and then a thin
layar into sockeat
viy  Flush home the joint to the mark quickly and give at once a 20 bwist.

wii)  Rermowe pressed outl cement
Wit} Do not disturk the joint for five minutes whilst cement is hardening

The cerment used shall be supplied by the factory, which i supplying the
pipe.

14.10.2: lointing precast concrete pipes

The contractor shall adopt such measures as may be approved by Lhe
Architect/Enginesr toc ensure that every laid down pipe is concentric with
previcusly laid pipes with which it jaints,  Unless aotherwise approved pipes shall
e laid in an up-gradient direction and the spigot shall be lzid in the direction of
the flow, Before commending the laying operation, the contractor shall ensure
that the portions of pipe, wﬁich come into contact with jointing materials, are
perfectly clean.

Cermenl morlar joints for concrate pipes with spigot and sccket joints shall be
made as follows:-

i} Before commencing the jointing operation the socket of the previousiy
placed pipe and the spigol of the new pipe shall be cleaned and thoroughly
soakad with waler,

ity The spigot shall be wrapped one complele lap with tarred hemp spun yam
and the new pipe shall be carsfully drawn towards the previcusly laid pipe
3 that Lhe spigat enters the full depth into the socket of the previowsly laid
pipe . The nevws pipe shall then be adjusted and fixed in its correct position
in line, level and gradient and the yarn shall Le caulked tightly home inla
the socket. On completion of this operalion the varn shall nal fill more
than one quarter of the total depth of the sockel,
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14.12

i) The remainder of the socket shall be cormpletely filled with cement moriar
cansisting of one part of cerment (sulphate resisting cement for foul water
drainage) Lo three parts of sand, The mortar filling shall terminate flush
with the sockel and shall be neatly trowelled to a stooth finish completely
arcund the pipe,

i) To assisl the curing of the mortar the contractor shall cowver the joints
imirnedialely after they are made with a layer of hessian which shall be kepl
cantinuously wet during  daylight hours and he shall Turther adopl such
ather measuras as the Architect/Engineer may direct all at the Conlracior
EXpense.

Position of floar gullies elc,

The contracior shall before positioning floor gullies duck-foot bends for ventilating
stacks etc. consult the Architect/Engineer in order to ensure the correct position of
these. Failure to do s shall in no way relieve the confractor from positioning
floor gullisg, duck-fest bends for ventilating stacks etc.  in poditions, the
Architect/Engineer later may diract,

Tasting

After the drains are laid and jointed and before the trenches are filled in. they are
to be tesled in the presence of the Architect/Engineer's representatives. The draing
shall be tested in lengths between manholes or sach shorter lengths as Lhe
representative or the Architect/Engineer may approwve,

Water shall be passed into the length under test until such time a5 all the air has
been expelled and the line is full of water and subsjecled 1o a head of 1500mm ai
the upstream end. The test shall be considered fo be satisfactory if there is no
visible leakage, see page or weeping from any of the pipes of joints and if the
head of waler in a 76mm dizmeter upstand tube fitted at the upstream does not
lall at a rale Taster Lhan 12mm per minule per 30 metres length. The contractor
shall make such fime allewance as may be necessary for the pipe to absorb water
being subjected to test.

Manholes are 10 be tesled for water- lightness in the same way as for drains by
filling with water but nol exceeding 1500mm head.

The contractar is to supply all tesling apparalus and materials necessary for these

tests  and provide all labaur and assistance required. Any failure whatsoever in

the dramage system 1o withitand the specified tests and any defects appearing are

to be made good  and  the drains  re-tested 1o the satisfaction of the
rechitect/Engineer.




15.0
15.1.0

15.1.1

12.1.2

[54.3

15.1.4

15.1.5

EXTERMAL WORKS - ROADS AND PARKINGS:

Earthworks
Limensions;

All earthwérks shall be exscuted to Lhe plan, dimensions lines, slopes, widths and
leveals showr on the Drawings or supplied by the Engineer. Typical cross-sections
and detatls  shall be subject to variation to accord with the contours, levels and
falls shown on the  Drawings or supplied.

Frotection of earthwiorks

Earthwrorks shall be properly protected at all times against the risk of damage from
natural causes. The Contractor shall take every precaulion against damage from
secdden storms by phasing the works and by covering, pumping. shoring and
forming temparary drains and sumps, Earthworks shall be excavated at all times to
lewels and falls, which effect drainage. Mo work shall be carried cut which allowrs
the possibalily of water 1o stand in any construclion area.

Any earthwarks, whether under construction or complete, which suffer damage
shall be removed and the werk made good with materials and methods required
by the Engineer at the Contractor's expense,

Drainage of earthworks

Earthworks shall be executed at all times to levels and slopes. which effect
drainage. WWater shall not be permitted to stand in construction area at any time.
It may be necestary 10 keap the excavation clear of water by pumping, in which
case the condractor shall allow for this, The Contractor shall provide, maintain ane
sperate the pumping equipment, and shall construct such draing  and sumps as
may be necassary to remowve the water fram the excavalions.

Vater shall be deall with in such a manner as will prevent the surfaces on or
against which structures will be constructed frorn any deterioration of their natural
conditions, or from such condition as improved by work ezecuted under the
Contrad.

Spoil

Spoiling of surplus or unsuitable excavated material within the site may not be
parmitted and the Contractor’s rates [or excavation should therefore include for
running to arn external jpail tip approved by the appropriate authority.

Mo borrow pits shall be opened on the site.
Formation

The formatian is defined as the surface obtained after completion of sarthworks,
i.e. the top surface of the sub-grade and the underside of the initial layer of
construction

)
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15.1.8

Topsoil

Surface spoil shall be removed from all construction areas to the depth stated or
required by the Engineer. Sufficienl soil shall be steckpiled on site to enable a
minirmum thickness of 150mm 1o be returned Lo those areas, which are designated
for grassing or landscaping, and the remainder shall be run to spoil.  The
Contractor is {o exercise care to ensure that topsoil, is not contaminated with sub-
soil or construction materials. Should this occur he shall supply replacement
topsoil in quality approved by the Engineer at his own expanse,

Flacing of fill material

Material selected for use ai Dill shall be approved by the Enginesr and shall
generally be selected from that oblained during excavation work.  Fill shall be
placed in layers with upper surfaces parallel to the finished surface of the works
and with compacled thicknesses not exceeding those shown on the Drawings
unless ctherwise agreed by the Engineer.

Lawers shall be of unilorm thickness afler placing any lower make-up layers. The
layers shall be of a length suited to the pragress of the plant employed in placing
and compacting in order {0 avoid expoiure.

All rools, other arganic matter, unsuilable material or deleterious substances shall
be removed from fill before compaction cormmences.

Fill layers shall be compacted 1o 90% B3, Compaction throughout their depth
excepl for the final layer under the farmation, which shall be, compacted o 95%
B$. Compaction for a minirnum depth of 150mm.

The completed surface of the formation and of other fill area: shall be within the
foliowing tolerances of the levels and gradients shown on the Drawings or
directed by the Engineer.

Formation + O - 50mm
her il areas + 20mm - 50 mm
Excavation

Excavation shall be carried oub in a manner ensuring that the excavation plant and
vehicles used do not cause rutting or damage to the swb-grade, Excevaltion shall
be to the levels shown on the Drawings or instructed by the Engineer, Should
excavation reveal sube-grade material, which is unsuilable in the opinion of the
Engineer such material shall be remowved and replaced by, approved fill material
compacled in layers ai specifiad,

Where instructed by the Engineer, the Contractor shall scarify the sub-grade 1o 2
depth of 150mm and the material shall be re-compacted 1o 25% BS. Compaction.
Altarnatively wheare so inslrocted he shall compact the endisturbed subgrade to
95% B, Compaction.
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15.1.9

The campleted surface of the farmation and of ofher cut areas shall be within the
following tolerances of the levels and gradients shown on the Drawings or
direcied by the Engineer:

Feormation + Orrim - S0mm
Oither cut aneas + S0rmem - S0mm

Construction control testing;

All earliweorks shall be subject to construction confrel testing. For each excavated
surface and each layer of fill, the Contractar shall carey out compaction tests at {he
rate directed by the Engineer.

When the test result: demanstrate the area of formation or fill complies in all
respects with the requirernents of this Specification. he shall apply to the Engineer
for approval, Such application shall identify the boundaries of the area submitted
anc shall be accompanied by a copy of the test results. Upon receipt of an
application for approval the Engineer will generally approve the area  or layer
submitted, but reserves the right to arder without unreasonable delay such further
tests as he considers to be necessary.  This progedure will be relaxed at the
discretion of the Enginger as soon as  the Contractor consistently achieves by his
metheds and plant the standards required.

151,10 Excavatian for structures and senvices

Excavatich shall be cartied cut 1o the ling and dapths sthown on the drawings or
o such other lines and depths as the Engineer may direct. Excavation shall be of
sufficient size to anable the Works to be propetly constructed. The faces and bads
of all excavations shall be properly trirmmed and cleanzd of all loose stone,  didt
or ather debris. The bottorm 150mm of material shall not be ramoved until just
before placing of the blinding concrele, mass concrete foundations or bedding as
Lhe case may be,

The Contractor shall report o the Engineer when a secure botlom to the
excavaticns has been oltained and is ready for the construction of the new waork.
and when approval has been oblainad the new work shall be constructed without
delay, Any work construcled in excavalion: before they have been inspected and
approved shall, i so diredled, be removed and new work substituted after
approval, all at the Confractor's expense.

15.1.11 Supports for excavations

The sides of pits, trenches and other excavalions shall . where necessary, be
adeguately supported o the satisfaction of the Engineer by timber or by other
approved means, Should slips of material occur in trenches or pits the work of
re-excavaling and making good shall be carried out by the Contractor at his own
cost Lo the Engineser's approwval.



15.1.12 Back-filling excavation: for structures and services

Excavatians shall be back-filled with approved selected excavared material or
importad approved material only after the work has been measured and
approved by the Engineer.

All filling shall be depasited in layers with a compacted thickness not exceeding
1520mm. The malerial shall be compacted to 0% 25 compaction for its full depth.
Timber and framing shall be withdrawn ahead of the layer 1o be compacted, care
being taken to keep the sidss of the excavation solid and to fill completely all
spaces left by withdrawn timber.

15.1.13 Over excavation

Ower-excavation iny depth and width for pavernent works shall be rectified at the
Conlraciors expenze by returning approved selected fill material and compacting
to Spacification,

Over  excavation in deplh for structures and services works shall be rectified by
refilling with mass concrets but over excavation in width can be made good by
returning approved selected fill material and compacting to Specification, all at the
Contractor’s expense.

15.1.14 Use of explosives:

Except in excepiionzl circumstances the use of explosives will not be permitled.
Heoweaver, should blasting be permitted. it may only take place at times agreed
with the Engineer and the Contractor will be responsible for observing all
conditions set forth in Government and Local Authorities Regulations.

Adequate warning must be given 1o road wsers and any persons in the neighbour-
hood when blasting is aboul 10 lake place,

The Contractor shall indemnify the Employer against any claims for damages Lo
perscns or property on or near the site from any cause whalsgever arising out of
the use of explosives.

The Contractor will be held solely responsible for and must immediately make
good to the zpproval of the Engineer any darmage that may occur theough the wse
of explosives. Mo daim for extras whatsoever will be considered a5 a result of
prehibition by the Public Authorities from the use of explosives,

152115 Crass

Where instructed by the Engineer the Contractor will provide suitable grass and
plant, water, weed, cut, maintain and deliver up the same in good condition at
the end of the maintenance period. Planting should take place immediately belore
a rainy season and should be carried out in accordance with good horticultural
practice, Argas, which do not cover or die before they are properly established
should B replaced. 10 Lhal sll areas 10 be grassed are delivered up in a wheolly
salisfaclony condilion,




15.2.0 Paverment construction

15.2.]

FPreparation:

Prior 1o the conslruction of eazch pavement layer, the previcusly prepared
formation or layer shall be thoroughly cleaned of all foreign substanees. Ary ruts
or soft spots which occur or any deviation from the specified tolerances or degree
of compaction shall be corrected by searifying, remaoving andfor adding approved
material, relaying and re-compacting the ursatisfaclory areas o the required
dehsity and to the reguired lines and levels, Should any damage occur to the
formation or a pavernent layer pricr to the construction of the next layetr, it chall
e rectified to the satisfaction of the Engineer at the expense of the Contractor.

15.2.2. Alignment and level control

Stakes, boards and boning rods of substantial construction shzll be furnished, set
and maintained by the Contractor, in ¢rder that the works will conform to the
lirnes and levels shown on the Drawvsings. The stakes shall be set at intervals not
exceeding 25 metres in lines parallel with the centre line and not parallel with the
centre line and not more than 25 metres apart.

Stakes, bosrds and boning rods shall be painted in sech a manner as to indicate
clearly the lines and levels to be worked to for each layer of pavement,

15.2.3 Thicknass and surface telerances:

The thickness of each pavement layer shall be such that the depths from the
required finished surface levels of the pavement to the surface ol gach pavement
layer shall newhere be less than the depths shown an the Drawing, The surfaces
of each layer other than the final layer be lower than Lhe required surface within
the tolerances siated below., provided thal any such deficiency shall be made
goad al the Contraclar's expense by increasing the thickness of the course above
the surface in question,

Each layer of pavernent shall be linished to a surface profile parallel to the finished
surface of the pavement shown on the drawings with the level of tolerances
shown balow:

Variation permitted {mm)

sub base + (-}
Foad base + 0-25
Surfacing + G-6 .

The finished surface of all pavemnents shall ke such that when tested  with 2
straight edge 3 metres long placed in any positien and direction, there shall not be
any gap greater than Smm between the botlom of the straight edge and the
surface of the paverment. In addilion o this requirement, thers shall net be any
deflection exceeding 10mm from =z straight line bebween any two longitudinal
paint’s 30 melres apart.  MNeither of these requirements shall apply across cronens.
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These smoothness tolerances apply to straigh! proliles and eguivalent smasthnass
tolerances shall be applied to verlical durves

The material uigd shall be good guality naturslly occurring gravel. It shall be
subjecl lo suitable testing a1 the direction of the Engineer to show that it has a 4
days soaked CBR of not less than 20% at 100% BS. Compaction. The grading of
the materizl shall show a smocth grading curve parallel to and within the limils
stated below. The material shall have a Plasticity Index not exceeding 20%

The sub-base malerizl shall be sprezd to the full width of the cross-section and to
lagse thicknesses so that after compaction the finished thicknesses will be those
spectfied, Owersize pieces  shall be removed or separately broken down, The
method of compaction shall be aEEmued by the Engineer and shall be such as to
compact the material to 100% BY. compaction through its full depth, Confral
testing shall be carried cut if directed by the Engineer,

BS. Sieve siza  Pereentage passing
37.5mim 100
20mm 80-100 o0
10mm 55-80 E0-100 100
S 40-GL0 50-75 EO-100
2.386mm 30-50 25-60 50-80
L18mm 4065
&00 microns 15-20 15-35
300 micron 20-40
75 microns 5-15 5-15 _ 10-25

15.2.5 Gravel raad base

The material used shall be besl qualily naturally occurring laterite or gravel from a
saurce approved by Lhe Engineer. 1t shall be subject to witable testing at the
diraclion of the Enginger to show that it has 2 4 day soaked CBR of nat less than
&0% at 100% BS. Compaction. The grading of the material shall shaw a smaoth
grading curve parallel to and within the limits stated below, The material shall
hawve a Plasticity Index not exceeding 12%



Irimediately before applying the road base, the surface of the sub-base shall in all
FEspEfts comply with the tpecification and be thoroughly dear of all locie of
areign

rna:r%r- The road base material shall be placed on the prepared sub-base by an
approved method to a thickress, which on compaction will result in the thickness
reguired. If necessary, the moidure contenl of the material shall be adjusted to
ersure optimum compaction.

Immediztely following the placing, the layer shall be compacted by approzimately
16 passes of an 2 tonne pneurnatic- tyred roller or equivalent passes of a wibraling
or smoothawheeled roller, to 100% BS. Compaction. Rolling shall progress from
the sides to the centre of the areas under condtruclion, Aresas inaccessible to the
roller shall be compacted by mechanical plale compactors, Control testing shall be
carried oul if diregted by Lthe Engineer.

15.2.6 Crushed stone road base;

The aggregates for crushed stone road base shall e oblained from approved
sources and  consist of hard, tough, heawy, compact. approved rock.  After
crushing if shall be roughly cubical i shapa. free from flzl, flakey. elongated, soft
or decomposed pieces, excess dusl and any dirty., acods or olher deletericus
subslances, The rock from which the slone is to be produced shall have an
Ageregate Crushing Value not exceeding 25% a Los Angeles Abrasion Valug not
exceeding 35% and a Flakiness Index not exceeding 30%,

The grading limits of the material shall be within and approximately parallel {o
curves defined by the fellowing limits;

BS Siewe i Yo pasiing
50 | 100
37.5 I 95 - 100
20 ! G5 - 80
oo j 40 - 60
5 ' 30 - 50
B -. s 20328
0435 | 12— 24
DA75 ‘ 5-13

Before commencing spreading and compaction the Contractor shall determing
the maximum dry density and optimum moisture content of the material for each
layer in accordance with BS. 1377,

Mixing . handling, 1ran$p-:~rt|ng paclng spreading and compacting of the arushed
stone shall take place whilst it is in a moist condition and in such & manner as to
awcid segregation. The Contractor shall as necessary and further water o that
compaction is carried out within the range of - 2% to + 0.5% <f the aptimum
moisture content.

The rraterial shall be spread by means of a mechanical paver, which shall be to
the zpproval of the Engineer and be capable of spreading the crushed stone

i



rialerial in an even manner without segregation to a thickness which will give the
reguirad finished thickness.

Mer malerial thall be delivered to the paver over previowsly compacted material.
spreading shall commence at the high point of a pavement cross-section and finish
at the

low point or points. Where, in the opinion of the Enginger, segregalion has
occurred the material in the affected area shall be cul out and replaced,

The material shall be compacled imbially with a self-propelled pneumatic tyred
roller and followed by a heavy wvibrating roller until all wvisible movernent under
the wheels ceates,

Any wvoids appearing in the surface shall be filled with cresher fings, watered and
re-compacted until a hard dense layer is obtained. Compaetion shall proceed from
the sides to the centre of the lane under construction or frotm one side towards
previcusly compacted material. The crushed stone layer shall be compacted 1o
100%: BS. Compaction. Areas inaccessible to the roller shall be compacied by
rechanical plate compactors. Control testing shall be carried out if directed by
the Engineer,

15,27 Protection of pavement lavers:

Mo construction traffic shall run over the exposed formation or over sub-base
layers, Sub-base, or road base material where no sub-base is specfied, shall be laid
on the formation as socn as the last 150mm of material protecling it has been
remaoved. in a continuous operation, and no farmatien shall be opened which
cannat guickhy be eaverad with sub-base or road base respectively,

The placing of the road base shall be followed as soon as practicable by the
placing of the jurfacing,

15.2.8 Prime coat

A prime coal shall be applied 1o Lhe read base before the premix or asphalt
surfacing, or turface dressing, The surface shall be thoroughly swept by brocms, all
lattance, loose and foreign material remowved and the clean surface of the bate and
hard particles in the layer exposed as a mosaic.

All looge malerial shall be wept well clear of the ares to be primed. The surface
shall be checked for line, cress-fall and level and made good a5 necessary and
appraoved by the Engineer before any bitumen prime is applied. Where required
by the Enginesr. immediately prior to the application of prime, the surface shall
be lightly sprayed with water but not saturated.

The ‘prime coat shall be sprayed immediately after the preparaticon of the stone
laver is completed and approved. The type of prime coat shall be medium curing
cutback biturnen MC 30 grade. The rate of spray will be as directed by the
Engineer between .5 lit/m2 - 1.0 lit/md, The quantity used must  give complete
coverage with a sdighl trace of ran off in places, Should the Contractor find that
al the rale of spray directed the coverage is inadequate. or there is too much run
eif, he shall immediztely inform the Engineer and amend the spray as directed.



The prime should penstrate about 3 to 6mm and dry to a matt surface in 24
hawrs, leaving no pools of bitumen an the surface.

During sprayving all kerbs, headwalis, drains and the like which are liable to be
disfigured by splashing of bitumen shall be protected, and any such feature swhich
is accidentally marred by bitumen. shall be ceaned with a suitable sclvent or if
this is not possible removed and made good at  the Contraclor's gxpenia,

15.2.9 Chippings

Chippings wsed for surface dressing should be single sized. cubical in shape, clean
and free from dust, strong, durable and not suseeplible to polishing under the
action of traffic. These should be selected in accordance Lo British Standard BS 63"
Single sized road-stane and chippings".

Samples of chippings should be tested for grading. flakiness index, aggregate
crushing walue and when so instructed by the Engineer. the palished stone value
and aggregate zbrasion wvalue, belore the start of surface dressing operation or
when new supplies are delivered.

«  Miaximum aggregate crushing value (ACV) for surface dressing chippings
should be between 20 to 35‘3'%:-

« Agpregale abrasion value (AAV) will be 14 for side and edate roads and 12
for highwsays (traffic up to 1000 vehicles flane/day)

« Mominal size will be 6,10,14 and 70rmim. "Flaky" chippings are those with
thickness {smallest dimensicon) which is less than 0.6 of their nominal size,

15291 The previously pricned surface shall be swept cean with brooms and the
debris deposited well clear of the surface to be surfaced. Any defects of the
surface shall be  made good as direcled by the Engineer and no binder shall
be applied until the surface has been approved by the Engineer.

The binder for surface dressing shall be straight run hol bitumen of grade
BOTKY pen applied by a bitumen distributar complying with BS 1707 at a
termperature hetween 145 degress and 205°C.

15.2.9.2 Dressing

Curing spraying all kerbs, head walls. drains and the like which are liable ta be
disfigured by splashing of bitumen shall be protected, and any such fealure whick
is accidentally marred by biturnen, shall be ceaned with a suitable solvent, or if
this is not posible, removed and made good at the Contractor's expense

Immediately after the bindet has been applied, cean dry stone chippings shall be
spread at the rate directed by the Engineer. Directly the stone chippings have been
tpread they thall be rolled initially sa that the whole area receives at least one
pase within ten minutes of the bitumen being spraved. Immediately after the initial
rolling, any area. which is deficient in chippings, shall be made gocd by hand
spreacing. Brooming of the material to effect redistribution of chippings will not
ke permitted. The number of passes of the roller shall be laid down by ths



Ergineer. but shall be at least bwo. A cerlain amound of crushing under the roller
5 permisiible | Buol should any general shattering ocour, the Engineer may direct
Lhat rolling shall cease, regardless of the number of passes completed.

Prieumalic tyred rollers are preferred for rolling of all bitumen seal work though
lirishing witly smooth sleal-wheegled rellers may be permitted with the approval of
the Engineer, No rellers or construction equiprment shall be permiited to park on
the completad waork,

The road shall not be cpened to traffic until the bitumen has attained sefficient
viscosity to prevent stones being remmowved, and not earlier than 24 hours in the
case of the first application of chippings.

Unless allowed otherwise by the Engineer, the area shall not be opened to works
traffic before the application of the full number of specified coats.

Afler lraffic has been permitled Lo run on surlace dressing for a period of at least
a fortnight, all loose material shall be swept to the side, cellected up and d]y‘u::-sed
of. Mo windrow of loose chippings shall be allowed to accumulate at the sides.

15.2.10 Asphaltic cancrate surfacing

Asphaltic concrete surfacing courses shall comprise a mixture of well-graded
aggregate, [iller and penelration grade bitumen,

The coarse aggregate shall consist of clean crushed rock, as free & practicable from
flat, elongated, soft and weathered pieces and dust, dirt and deleterious matter. 1t
shall hawve an .%‘jgrefgaie Crushing Value not exceeding 25% and Flakiness [ndex
less than 30% The fine aggregate may consist of stone screenings or natural sand
free from clay and organic matter. The filler may consist of cerment, hydrated lime
or stone dust. The bitumen shall be straight run of grade 80100 penetration. The
combingd grading of aggregates and filler shall show a smocth grading curve
parallzl (o and within the limit is st out below:




BS, Sieve size Percentage passing
Wearing course Base course
14 BR-100 75-95
Srmm 54.72 T
= 52-70
2. 26mm 42-58 40-56
1.18mm 34.48 32-46
600 microns 26-38 . 24-36
200 microns 18-28 16-26
150 microns 12-20 i0-18
75 microns = 612 5-12

Eitumen content

In addition to the abowve reguiremnents both wearing course angd base course
raterial shall when compacted exhibit the following Marihall tesl values:

Minirum stability  250kg
flove walue, between 2 - 5 mim

Control testing to ensure compliance with these requirements shall be carried oul
as directed by the Engineer.

The surfacing material shall be mixed in a purpose- made mixing plant of the
weigh batch

ot continuous mixing type in good order and approved by the Engineer. shall be
transported to the works in <lean covered vehicles and laid by a sell-propelled
mechanical

spreaderdinisher without delay.  The mix temperature when placed in the
spreader shall nol be less than 135°C, and the mix shall ke relled immediately after
laying and before the

temperature falls below 1202,

Compaction shall be by an 8 - 13 lonne smooth- whealad roller of roll width
grealer than 450mm or by pneumatic- tyred roller of eguivalent mass. The
material shall be relled from side to centre in a longitudinal direction, Cold
icints chall be formed on a new cut vertical face and painted with  hot
pitumen. Rolling shall cantinue undil all rall marks are  eliminated and 98% of

the labaratory densily i oblained. Rollers shall not stand on newly laid surfacing.

]
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15.2.11 Kerbs, edzings and quadrants

Kerbs. edgings and quadrants may be supplied in precast concrete to BS. 240 or
dressed hard stone to the approval of the Engineer. In the latter case, kerbs will be
accepted without batter and in random lengths.  They shall be bedded and
haunched in concrete and the joints are to be pointed in 1:3 cement mortar, The
price is to include for excavating: wpplying: laying (1o radius of required), jointing
and back-filling and all materials necessary for complation,

15212 YWhite line markings:

16.0

16.1

16.1.1

White line markings where specified shall be painted in long life chlorinated
rubber road marking paint.

ELECTRICAL IMSTALLAT ICH
TECHMICAL SPECIFICATIOMS |
General Conditicns

The Cantracter shall use & qualified approved elecirician to perform the Electrical
wiarks el the Main Contractor is allowed to sublet electrizal installation part to
approvad Electrical Contractor as domestic Sub-contractor.

This specification s to be read in conjunction with “General Conditions of the
conlract” and any general or particular specitication and drawings listed in section
six af this bidding documents,

Minoe details nol shown ar specified herein but necessary for proper installation
and opetation thall be included in the Contractor' s estirmates.

Any  apparatus, appliances, material or wark not shown on drawings but
mentioned in the specification or wvice wersa, or any incidental accessaries
necessary to make wark complete and perfect in all reipects and ready for
operation, even if not particularly specified. shall be furnished delivered, and
installed by the Conteactor withaut any additional expense to the employer.

With subrnission of bid, the contractor shall give written notice to the Engineer of
any materials or apparatus believed inadequate or unsuitable, in viclation of laws,
regulations. and any necassary ilem{s) or wark omitted. In the absence of such
netice, it is mutually agreed that the Contractor has included the cost of all
required items in his proposal, and that he will be responsible for the approved
satisfactory unctioning of the entire system without extra compensation,
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16.1.2

16.1.3

16.1.4

16.1.5

16.1.4

Contrastor s Conditian:

The Contractor’s conditions of sale or contract shall not stand against nor
invalidate this specification.

Statutory Regulations.

All wark: shall be carried out in accordance with the requirements of the current
edition of the "Begulations’ for the Electrical Equipment of Bulldings issued by the
Institution of Electrical Engineers, In the specification references to the LEE.
Regulations are to the 17 Edition.

syrmbolg

Symbals vied on the dravsings shall have the meanings assigned fo them according
to the accompanying legend or the legend of a drawing with relerence as directed
by the Motes,

Materials & Equipment

Materials and Equipment shall be of first quality and approwved and shall comply
with the ipacification of the British $tandards Institution where relevant at the
date of contract, The Contractor shall. if 50 reguired, submit samples of all
rmaterials and equipment for approval if those matedal are those nol specified in
the Bills of Quantities,

Where the material and / or equipment is specified in the Bills of Quantities
followed by approval equal, it is 50 named or described for the purpose of
establishing standard of materials and weorkrmanship to which the Contractor shall
acdhere, Should the Contractor install the material or method in question before
receiving approval from the proper authorities the Engineer shall at his diseretion
direc! 1he Conlractor {0 remove the materials in guestion immediately. The fact
that this material has Leen installed shall have no bearing or inflluence on Lhe
decision by the Engineer,

Adl equiprment shall be fully tropicalized.

Builder's works

The Contractor shall be responsible far the supply and correct posilioning of all
fittings and supports and shall be required to mark out all holes and chases, but
the culling away. grouting-in and making good shall be the responsibility of the
Confractor 1o ensure that all the builders work is camried out to the requirements
of the warious parties concerned, e.g. TAMNESCO, etc.



16.1.7 Cooperation with other trades

16.1.8

The Contractor shall give full cooperation to other trades and shall furnish any
information necessary Lo permil the work of other trades to be installed
satisfactarily and with least interference or delay.

Where the Electrical work will be installed too close to waork of other {rades, or in
manner avidently la interfere with the work of other trades, he shall assist in
working out space conditions to make & satisfactory adjustment, I the Cantractor
inslalls his work before coordinating with other trades or so as to cause any
interference swith work of other trades, he shall make necessary changes in his
wiark to correct the condition without extra charge.

The wariation between eguipment manufaciurers reguires complete coordination
of all trades, Therefore the Contractor, who offars, for consideration, substituie cr
equal products of reliable manuiacturer, has 10 be respenable far sll changes thal
affect his installation and the installation of eguiprnent of other trades.

Setting out and final position of electrical gear

The Contractar shall be respansible for all site meaturemeants with respact to the
setting oul his own works such Builder's works as may be necessary for athers o
axacite.

All drawings shall be read in conjunction with the latest Archilecl/Engineerural,
structural, and Services drawings available on site prior to commending work at all
stages of the waork. Special attention shall be paid to areas whare the electrical
gear must be placed in relation to benches, waorking tables. wall units, cabinets,
wall tiling, patterned walls or ceiling, kitchen areas, gte,

Where wiring and conduit runs are indicated diagrammalically the exact position
shall be agreed upon with Engineers on site.

The Cantractor shall include for 2 position variations of 0.5 metre from that of
any itemns shown. Where symmetey i the determining factor for the positions the
reference points or lines shall be measured as accurately as possible.

The Electrical Contractor shall maintain accurate records of all deviations in work
as actually installed from work indicated on the drawings. on completion of the
praoject, or when requested by the Engineers the Condractors shall deliver twao (2)
complate sets of prints to the Engineers.



15.1.9 Acces: to plant rooms

It shall be the responsibilily of the Contractor to ensure that all equipment
ordered in respect of contract 15 Lo be condracted in such a manner that it may. if
necessary be dismantled to enable it o pass down through the building 10 streel
leviel, He shall also ensure that the syilematic installation of plant room equipment
iz planned so that the largest iterns of equipment can be installed.

16.1.10 Diistribution boards and switch gear

Woihere applicable the switchbeoards shall be of the lvpe and size specified in this
specification ar Bills of Quantities but care should ke taken if the manufacturer
offers the latest version of the type specified that the differences do not affect the
Design, If such change cccurs, the Condraclor shall provide all the drawings and
specifications as supplied by the Manufacturer, for the new wersion to the
Engineers for approval before ordering/installing the equipment.

The location of Distribudion Boards (DB) shall be as specifiec herein or in the
drawings. Where two or mare DB's i shown on the drawings the Contractor shall
prepare drawings indicating his proposed arrangernent details prior (o procesding
wilh the instillation,

The Meutral bar of each LP.N. and T.P.M. fuse or Mimatute circuit Breakers
{MCE) irrespective of the outgoing circuit shown shall have same sequence as the
phase cables are connected to the M.C.B's, This shall apply to earth bars when
installed.

The following refers to M.C.E. Distribution Boards:

e The spare ways not showing current ratings will be fitted with removable
blanking plales and accessories for future breakers.

o If spare ways showss current ratings then breakers must be fitted.

16.1.11 Cables

All cables wsed in Contract shall be manufactured in accordance with the ourrent
appropriate BS Specifications, which are as follows;

Rubiber nsulated cables and flexitle cords BL5.5 8500
PMC, Insulated cables and flexible cords B.5.5, @004

PG, Insulated Armoured cable B.SS, 6346
Butyl Bublker Insulated cables B350, 5101
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The Contraclor will, at the Engineer’s discretion. be required to submit samples of
cables for the Engineer's approval: The Engineer reserves the right to call for
cables of an alternative manufacturer without any extra ot being incurred,

Mer cable of C.5A. |25 than 1.5 mm? shall be used unless otherwise specified,

16.1.12 Armoured PAV.CL Insulated and sheathed cakles

shall be 6C00/1000- volt grade with fandard copper conduclors, The wire amour
of the cable shall b2 used whally a3 an earth continuity conductor and the
resistance of the wire amaur shall not be more than twice that of the largest
current carrying conductor of the cable,

Where cables enler Swilchgear and other apparatus, they shall be made off with
proper glands for this type of cable, wilh the whole gland enclosed in a PV.C.
shrowd,

When lugs are soldered to cable ends any exposed conductor shall be taped with
a PMC, Tapes 10 thickness of the original insulation, the taping being taken partly
over barrel of the cable lug. The colour of the tape shall be the same as the
otiginal injulation,

Where cables rise from floor level to Switchgear, ete. they shall be prolecled by
FAC. canduil to a height of &00mm from the finished floor level. whether the
cable is to run en the surfage or recesied indo the wall,

All PAMC, SWLA, cablet run inside the building shall be fixed in rising ducts or on
cziling by means of diecast cable hooks or clamps, of appropriate size to suit
cabrles, fixed by duds and back nots to their channel sections. Type C.AL
Alternatively by BILC.C claw type cleating syilem with diecast cleats and
zalvanized mild steel back straps or similar zpproved equal method for ang or
twio cables runs together, the cleats shall be fixed o special channel section
supports or back straps described abowve, which shall in turn be secured o walls or
ceilings of ducts by rewbalts.

Where armoured calles are run oulside the buildings they shall be laid
underground with protecting concrete interlocking cower tiles laid over, which
shall be provided and laid under this Contract. All the excavations and
- reinstaternents of ground will be carried cut by the Main Contractor alio the
Contractar shall ke respontible for sanding of the trenches on top of which he
shall lay the cables.

Depth of laying low wollage cable shall be 450mm minimum but 600mem to the
top of cable tiles where planting is indicated on the drawing,

) i U

r T
ol L
-l
e



Any damage ta the serving ar sheathing of cables shall be brought to the Engineers
notice in writing and their instructions that it should be repaired or replaced i3 Lo
be carried out,

169,12 PV.C insulated cables

These cables shall be of the non braided type as C.M_A reference &6491=600,1000
volt grade cables, or equal approval cables for all service shall be in accordance
with the schedules and the Electrical Regulations.

16.1.14 Heat resisting cable

Final cannection to all lighting {ittings (and other equipment where a temperatures
in excess of 65 %2 s likely (o be experienced) shall be made wsing silicone rubber
insulated cable or egual approved.

1£.1.15 Conduit installation

Conduit shall be Heawy gauge PV.C. or steel as specified in the Bills of Quantities,
of 20mm minimum diameter and made toc applicable B.5S.L standards. Steel
Conduit and fittings shall black enamel finish, unlass otherwite specified for indoor
use and outdoors-galvanised finish shall be used.

Cable capacity of conduit shall ke in accordance with the appropriate tablas of
LE.E. Regulations and sufficiently large to allow easy draw in or withdrawal of
any one ot all cables. A conduit run shall neither have more than two (2) right
angle bends ar equivalert nor more the 10m without the provision of a draw in
(TP

Conduit shall be indtalled in such a way that there is segrepalion of lighting.
generzl-purpose power installations telephone, alarm systems etc. as outlined in
the Regulaticns.

e poured, reinforced cancrete calumng and slabs the fitting and boxes shall be
laid and fixed in position to prevent displacement during mechanizal vibration,
and shall ba sealed 1o prevent the ingress of cement.

Conduits installed on surface shall be unobtrusive and mans shall be syrmmetrical
and in keeping with the building design. The routes of all surface conduits shall be
approved by the Engineer andfor Architect/Engineer on site before installation,

The crossing of expansion joints and feeders to work benches fram floars shall be

made with flexible conduit connecting each end of the PAV.C. conduit, care shall
e taken to ensure that the flexible conduit/conduil conneclor are correclly

]



installed and will not become disconnected when the expansion and contraction
takes place,

“Where permanent wiring is not installed a drawr wire shall be left In all such
conchails.

16.1.16 Lakelling

All main switches, circuits breakers, isolators and distribution boards shall ke
labelled showing the area and service fed them. and where not otherwise
immediately obvious. their source of supply.

The circuits fed from the DB shall be marked on 2 card fixed to the inside of the
lid or as shall be agreed with the Engineers. The card rnusl indicate withena
ambiguity the location of all the outlets fed from each distribution way and the
size of the fuge or gircuit breaker rating.

Al conlrol swailchas, isolalors, slarlers, el shall be labelled Lo indicale the item or
apparatus controlled. the supply voltage and phase.

Where socket outlets andfor single phase izolators in any one room area are
connected to more than ane phase, all such outlets and isolators shall ke labelled
to indicale the phase 1o which they are connected and where required by the
Engineers, a warning label shall be provided and fixed as directed to indicate the
prasence of 415 volls between outlets on different phases.

16.1.17 Final sub-circuirs

The wiring of each final sub-circuit shall be electrically separated from that of
avery other final twb-circuit, For all lighting and socket outlets wiring shall L
carried our in the "Laoping in™ systermn, and there thall be no joinfs whatsoever,

The wiring sizes for lighting civcuils and socket outlels are shown on the drawing,
If nat shown then the sizes specified in LE.E. Regulations shall be assumed.
16.1.18 lighting fistings

The Contractor shall supply and fix all lighting filtings and lamps of nurmber, and
size indicated on the drawings manufactured and designed to comply with BS
4533/EMN 60598, Filtings shall be assembled and cleaned and if necessary any
sspension tubes cut and screwed to provide the right maunting height,

All fitlings and pendarnds shall be fixed 10 conduit boxes with brass RAH screws,
The whole of the metal work in each lighting fittings shall be effectively bondad
tex 2arlh, In cade of ball and/or knuckled joints, short lengths of flexible cable shall
be provided bonded to the metal work on either side of the joints.
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Where lamp holders are supporled by flexible cable, the holders shall hawve “cord
grip” arrangemnent, and in case of metal shades earthing screws be provided on
each of the holders,

Iy case of reclangular shaped ceiling fittings. the extreme ends of the fittings shall
be secured to suitable support in addition to central conduit ot fittings,

16.1.19 Electric lamps

All lamps shall conform with the specifications of the appropriate B.5.1, suitable far
normal stated supply voltage.

Pricr te installation. the Contractor shall enguire of and cenfarm to the direction
of the Engineers a5 to the colour of flugrescend lamps Lo be installed,

15.1.20 Switches

Switches shall be of the typals) given in {he Schedule of Maierials/Bills of
Cuantities of this specification,and shall conform to BS 2674, Steel flush
maunting boxes for switches shallconform to B 46632,

Where rulti-gang switch assemblies are wsed the switches shall ke connecled 5o
Lhat their layoul relative to each other on the switch-plate conforms, as far a;
practical, 1o tha layaut of the groups of appliances controlled.

Generally switches shall be mounted at a height of 1400mm above finished floor
level. and 150mm fram the doarframe,

16.1.21 Socket outlets

Socket outlets for general ALC supplies shall be 13 Ampere complying with BS 1363
and af the {ype specifiad in the Schedule of materials/Bills of Quantities. Flush
and surface mountingbaxes for sockets outlets shall be designed and
rmanufactured to comply with BS4662 and BS 5733 respedively.

Unless otherwise specified, socket outlets shall be mounted 300mm akowve Tinished
flocr teval except thase on top workbenches, which shall be, installed as detailed
drawings. : ; :

Where twa ar more points are shown adjacent to each othet on the drawing, e.g.
socket autlet and telephone cutlet, they shall be lined up vertically ar harizentally
on the centre lines of the units concerned.

Marmally the wnits shall be lined up on wertical centre lines, bul where il i3
nacessary fo mount units at low level thay shall be lined up horizontally.
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16.1.22 Telephone outlets

Telephone outlels shall be inslalled in preparation rooms as shown in the
drawings,

Final wiring for the telephone systern shall be carried cut by others, however the
Contractor shall lay conduits and draw wires as outlined in the drawings.

16.1.23 Fume Cabinets

Fume cabinegts and similar apparatus shall be controlled either by local switeh of
suitable rating fitted with a neon indicator connected in a radial cirguit,

Final conneclions to the cakinets shall be by butyl rubber silicone rubber or ather
approved heal resisling cables run in flexible conduit, which shall commence o
flush dircular conduit box situated beside the egquipment.

16.1.24 Earthing

The Coniractor shall be responsible for providing and insialling all necessary
electrodes, sarthing conductors; clamps: connectors and to ensurg that the enlire
itallation is installed i accordance with the |LE.E. Regulations. Earth plates shall
not be permitted.

he Earth resistance thall ba {ested in the manner described in the latest edition of
the LE.E. Regulations by the Contractor in the presence of Engineer, and the
Contractor shall be responsible for the supply of all test equiprment.

An Earlhing Terminal must be provided at each box or ather enclasure to which
accessories are to be attached. The earth leads 1o each distribution board shall not
ke less than kalf the cross sectionzl area of the feeder.

16.1.25 Testing and inspection

On completion of the entire installation or as may be deemed nesesiary by
engineer, the Conlractor shall tesl all wiring and connedions for:

« Farth continuity

Meutral Earth loop impedance
Insulation Resistance

Earth Resistance

o

a

a
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All tests shall be in accordance with the Electrical Regulations

In case power is not connectad at the time of handowver the Conlractor shall
ensure that a suitable generator et is availed for the purpose of completing the
tests, All related coils shall be barne by the Contractor.

The Contractor shall provide the Test Cerfificates which must be set oub as
indicated in lhe Elecineal Repulalions with additions where necessary to incdude
functional tests and other tests, and shall be signed by the Enginggr wheo shall be
present at all site tests.

All the apparatus, atlendance and asislance necessary. together with all skilled
labour, shall be provided by the Contractor.

The Coniractor shall advice the Engineers of a srtable dale Ffor the {inal
ingpection, which shall be prier to the date of handover of the Main contract. This
shall be after:

» Al boards Switchgear, outlets ete., have been cleared and damaged paint waork
made good,

s All lamps are in-situ ang working

s All tests described abowve have been carried out and certificates produced,

= All labelling has been completed

s All conduit lids are secured

«  All unused Blanking holes have been blanked oif

¢ All builder’s work has been made good round outlets et to the Engingsrs
satisfaction and all surplug paint cleaned off on items of electrical equipment.

Any faults defecls, or omissions or faulty workmanship, incorrectly positionegd or
installed parts of the installation made apparent by such inipections or lests, shall
ke rectified by the Contractor at his own expense.

16.2.0 TECHMNICAL SFECIFICATIONS I

16.2.2 Main switch
Location of main distribution board a¢ shown in drawings -is for {endering

purposes only. The Engineer chall dedide actual position on site after determining
the exact mains entry point,

i




16.2.3 Distribution boards
Distribution boards shall be installed at positions angd heighl shonwn on drawings.

All breakers and other apparatus shall only be accessible through the daoor, only
incorparated isolators shall be accessible from outsida.

Typewrilten or stenciled labels showing each circutt shall be fixed on the inside of
the door,

The dreuts of the DBy shall have phase arrangement in accordance with that
shown on the diagrams. BHowever it shall be the responsibility of the Contractor
ta tong test the load 1o the satisfaction of the Engineear,

16,24 Wiring systemn

All internal wiring shall be carried our in FVC insulated single core cables run in
nan-metallic conduits either concealed in chases cut in solid partition walls, or cast
in-situ in concrede structure or fixed on the surface of walls or ceiling mermber shall
be fixed by spacer bar saddles fixed not mare thar 1 meter apart,

The Contraciors shall install PYC pipes ta accaommadate the supply cables into and
cut of the building as proposed on deawings.

16,25 Fittings and accessories

Type and makes of fitlings and accessories have been specified in the bills of
quantities. The specificatians are meant 1o ensure a good dandard of quality of
materials, Any other fitlings must first be inspected and approved before being
used.

16.2.6 Installation of boxes for accessories
All bezes shall be of metallic type.
The inslallaticon of boxes shall be made wilth great care and they shall be set plumb
and true. Care shall be exetcised to ensure that owtlet boxes are el Flush with wall
finish 1o that cover plates will neither protrude bayond the surface of the wall nor
be sprung cut of shape by the outlet box being 121 {00 deep in the wall,

16.2.7 Builders work

The Contracior shall lake special care in the location of conduits so thar came will
net clash with required locations Tor and proper grading of water, drain pipes elc,



arid he shall take special pains to refer to the drawings covering such raguirement
sa as i ensure his equipment is installed in proper relation to other apparatus.

16.2.8 Earthing

Earthing shall ke done as recommended in 1EE Regulations lor Eleclrical
Inslallaticn of Buildings, Each unit shall have its own earthing points consisting of
an earthing inspection chamber and copper electrodes.

16.2.9 Final testing and inspection

On Completion of the entire installalion and belore handover, inspection shall be
carried out as given in part | of these specifications.

MMMPARERA R ARk
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BILL My, 2: STAFFHOLSE
DESCRIPTION

ELEMEMNT Ma.1: SUBSTRUCTURE {Prowvisional)
EXCAVATION AND EARTHWORK

Clear site of bushes, shrubs, undargrowth, cutting
small frees and the lize including grubbing up their
reats and remove from sile

Excavate vegetablz sail av. 150mm decpth
cammencing at ground level including cut away from

spoil hips.

Excavate foundation trench commencing at formaticn
lavel and nat excesding 1.50 melres daep

Excavate pit for column base commensing at
farmation lewvel and not exceeding 1.50 melres deep

Extra cver any kind of excavation for breaking up
reoxs and the like

Earth backfilling, well rammed and consolidaled
around foundations

Laad up surplus excavaled matarials and remove
fram site

Zelected excavated material, deposit well compacied
and consolidated to maks up levels under floor;
230mm thick

Disposal of water

Allow far kaeping excavations frea from watar (except
spAng ar running water) by pumping, baling or olher
M2ans NEC2ssany

Elanking and strutting

Adlow for the provision and subsequent remoal of
planking and strutting to unhold and maintain sl fazces
of excavalions

Hardcore
200mm Bed |l2veliad and Blinded to recaive palyhens

membrane {maasured separately)

CARRIED FORWARD

aTYy

108

108

47

17

34

TG

LUNIT

ITEM

IT=MA

RATE

1.0040.00

100000

5, 000,00

5,000.00

& 00,00

&, 000,000

3,000,010

4,000.00

20, 000.00

501, 000. 00

18, (K000

TEHS,

AMOUMT (TSHS)

10, 000,00

108, 000,00

235,000,000

5,000,000

10,0000

B, 00000

125.000.00

170,000 .00

a0, x0 .00

50,060.60

1,368,0200.00

2,314,000.00 lk



DESCRIPTION

ERQUGHT FORWARD

Snil sterilization

Gammaline 20EC Soluiion or any olher
appraved quality; applied at arate of 7 |
square mele to hardoore Ded

wall foundations

CONCRETE WORK

Plain concrete grade ™0™

vibrating around reinfarcement

Ground beams

100mm Steps and the like

1RGmm thick concrete Bed

reinforcement fo BS 44491997
16mm diameter

12mmm diameler for sherlar Dase

grmm cliamasier

CARRIED FORWARD

equal and
itres per

Ditto 2t rale of & litres per linear melre per 200mm
depih per 235mm width (o backfiling to ona side of

&0 Blinding o foundational colurmns.

Reinforced concrete grade "25" including

Foundations fosling,starter columns and the like

High tensile hot rolled deformed steel Bar

e
£ (FRN HIGHL!

£ Fox 618, M

aTy

TG

40

83

125

&b

102

UNIT

K

Kag

RATE

TSHS.

3,000.00

1,003 00

10,000.00

300,C00.00

300.000.00

30,000.00

45,000.00

4,000,104

4,000.00

4, 000,00

TEHS.

AMOUNT (TSHS)

2,314,000,00

223,000.00

40 00000

10,0000

2.100,0a0.00
1,200.000.00
180,000.00

4, 185,000,000

H00,000.00
224,000,

408, 000.00

11,38%,000.00




DESCRIPTION
BROUGHT FORWARD

Sawn formwork to
Werical or batlering sides of slerer calumns

YVeriical sides of ground beams and the like over 75
but ot exceeding 150mm high

Werlical edge of cversite concrete bed

WALLING
Solid concrete blocks to BS 6073 type “A" bedded

and jointed in cement mortar (1:3)

250 Wall

Damp proof

500 Gauge polythens dzmp proof mambrane laid
over blinded hardoore (measured separataly)

gmborang

Finishes
12mm Cement and sand (1:3) external rendenng 1o
aonciete Blockwall

Prepare and apply ong undercoat and two finishing
coats of mall wealher-guard paint to rendered plinth
wall

TOTAL CARRIED TO SUBSTRUCTURE

-

}"F- n“r\..':-. =l
|'1’ Hl !I ME

e fox 618

QT

33

38

71

92

18

18

)
(A

UNIT

i I

RATE

T5HS.

23000000

23.000.00

500000

35.000.00

3,000.00

700000

F000.00

TEH5.

AMOUNT (TSHS)

11,289,000.00

69,000, 03

759, 0a0.00

1495,000.00

2,465.000.00

2749, 000,00

126,000.00

126G,000.00

15.428,000.00




DESCRIPTION

ELEMENT Ma. 2: SUPERSTRUCTURE
Blockwark

Salid eencrate blocks to BS 2028 tvpe "A" bedded

and jointed in cement mortar (1:4)
Hezsian based damp proof course to BS 743 type
"4 230mem wide laid horizontally an biockeork

CONCRETE WORK

Reinforced concrete grade "25" including
vibrating around reinforcemeont

Ring beam genarally and fhe lika.
Ditter but to Calumns and the like

High tensile hot rolled deformed steel bar
reinforcement to BS 4449:1887
1Gmmm digmeater

12nmm diametar

Zmm diametar

Sawn formwork to
sertical sides of colemn and the like,

YVerlizal or battering sides of ring baam,
Soflits of the ring beams 230mm thick wall
Cills

450 x 7Amm Rebatad, weatherad and throated cills
finished fzir sl rawnd

TOTAL CARRIED TO SUPERSTRUCTURE

aTy

125

&h

102

33

23

LINIT

Ka
kg

kg

m

k3

RATE

3,000.00

200, 00000

300,000.00

4,000, 0

4,0:00.00

4,000, O

23,000, 0

23 000.c0

5,000,000

15,000.00

TSHS,

AMOUNT {TSHS)

450, 000,00

1,500, 000.00

Ga0, 000,00

500, 000.00

224,000 00

408, 000.00

138, 000.00

528,000,560

125,000.60

2235, 000.00

4,958 000.00




DESCRIPTION
ELEMENT MG, 3: ROOFING.

28 gauge ITS resin coaf aluminium roofing sheets
fixing to timber purlins; fixed with nails

with washer and caps; matching in colour as per
Engineer’s instruction not exceeding 45
degree from horzontal (As per the approved guality)

Foof covering; slope not exceading £5 dagrees,

Accessories in Gauge 22 Resin Colour coated

Aluminium sheet to mateh racfing, fixing with
drive seraws to shoeeting

Ridge capping: SH0mm girth; three timas bent; nailed
io battens, twice fixed at 450mm canires

Raking Cutting (Provisional).

Sawn softwood pressure impregnated with
nreservative

S0 x FHmm Purlins

a0 x 100mim Ceiling joist, 2ing posts, & struts.
20 x 150mm Wall olates

80 x 100mm Tz beam and Rafiers

Dzt bl 2522 5mm wide (o fasciarboard,
badgeboard and the like

Supply and install 16mm diamater haavy

duty steel bali,nut and washer on concrate
beam ready for receiving roofing truss. (Frovisicnal}

CARRIED FORWARD

aTY

125

18

11

150

205

- ..:|.I:II
AR 1 r 1(\!' ‘?.r S:IIII
N I 5 e

g
= fox e, M

R T
B, b ERy |p|q_;HLP~:Eq,¢~

UNIT

m

im

Mo,

RATE

35,000.00

15,000.00

15, 000.00

5, 000.00

B, 50000

7,000.00

&, 500.00

25,000,060

15,000.00

TSHS,

AMOUNT (TSHS)

4 375, 000,00

270,000.00

30,000.00

595, 0:00.00

975,000.00

504,000.00

1,332,500.00

1,175,000.00

G75,000.00

9,831,500.00




DESCRIPTION aTy
BROUGHT FORWARD
A thick mildsies!l gussat plals to
strenglhening strutss joint and the like. (Provisonal) 45
Supply and fix 150mm UPWVC hallround gutter with
matching serews and the fike. 44
Mozzle autlet 4
100mm UPYE pipes class 'B fized 0 walls with
standard pipe clips 18
Swanneck 4
Shoe 4
Brackets 18
Elbow G

TOTAL CARRIED TO ROCGE.

ﬁﬁﬁucw:}.“

LINIT

Mo,

ko,

Mo,

g [a}

PMia.

[}

RATE

T3HS.

20,000.00

1200000

GRRTRNE

2. 000.00
£,000.00
GRIREE
B, 000,00

&,000.00

TSHS.

AMOUNT (TSHS)

9,931,500.00

200, 000,00

576,000.00

24, 000,00

Tdd, 0000

24,000.00

24,000,060

108, 000,00

36,000.00

11,767,500.00




DESCRIPTION aTy

ELEMENT Mo. 4: DOORS

Jaineny
Salid Core Flush Dogr to meat manufacturaers
reguirements as approved by the Project Manager

Flush doors
40mm thick Salid Core Flush Door: eqgually

divided, comprizing on both sides; 150mm metal
kick plate at the botbarm: 125mm metal bamper

plate at the intermediate;; top panel with slit
having Gmim thick clear sheet glass faced hoth

sides: styles and rails with approved hardwoad
timber quality; 4mm exterior gquality plywood:
i2mm hardwoeod lipping glued with approwved

adhesives, pinned on all edges to Project
Manager’s instructions

Door 01 size 9002 100mm;

Ot but Do size BOCx2100mm;

Frames and finishings
45 x 150mm Frame with ona labour fized io grounds
(measured separaiely)

CARRIED FORWARD

5, f:\qﬁ;??’

Sy wrietec A
- e
7 TERN HIGHLIEEAD

e Box f:-lEL__'__.

—

.la:w‘*-“ *

UMIT

Bl

Bl

RATE

S50,000.00

450, 000.00

36, 000.00

TSHS.

AMOUNT (TSHS)

5,200.000.00

1,350.000.00

2,080,004.00

d,640,000.00




CESCRIPTION
BROUGHT FORWARD
4% x 150mm Transame with one labour
15 ¥ 45mm Moulded Architrave
40 x 15mm Sprayed glazing beads
40 x 1%mm door stop

H0xE0mm pressure imprignanted softwood
to branering G00mm C/C

Sawn hardwood third grade
1% x 100men Grounds, plugged

Glazing
gmim Thick polished clear plate glass

Panes over 010 but not exceading 0,50 square
rretres

Ironmongery
Supply and fix the following lron mongery as per

HAFELE GmbH+Co, Post Fach 1237, D-721402

Mgold Project Services Department; Tel Mo, +
497452195-284, E-mail: dialecki@hefelede or any

other equal and approved quality fixed with
screws to hardwood timber.

Cylinder mertice Ipcksat complate with furniture; set
to reference A-LS-C85-306-SNFP

Ditlex bt gear Indicator

Sizinless steel palishad flush balts; 15 Tmm long, Cat
Mo, 911,582,333 ar any ¢lher equal and approved
quality

180=TSmim Aluminium stzinless steel brass butl
hinges

Admm diametre, rubber floor mounted doar stopper

TOTAL CARRIED DOQRS

m: a1d,

Rl —e
o ieh |1]DI'|L|:I":"“1‘.,-E=J.I*

oTyY

41

316G

41

17

LINIT

o

Mo,

Frs,

o,

RATE

TEHS.

38.00:0.00

10.000.00

5.000.00

15.000.00

4 00000

3004000

100, 000.Q0

120,000.00

20,000.00

20,000.00

15.000.00

15.000.00

TSHS.

AMOUNT (TSHS)

8.640,000.00

836.000.00

§50.0C0.00

275, 000.00

£15,000.00

1,264 000,00

123.000.00

50000000

1,060.000.00

0 003,00

40,000,006

255.000.00

135 0C0.00

14.352,000.00




DESCRIPTION

ELEMENT Ma. 5: WINDOWS
Metalwark

Iy and fix Matural Anodi Alurminiun
framing to pattern; neoprene gasket for bedding
nylon brusher at the head; and rails and stainless
serews approved by Lhe Project Manager,
including mosquito gauze and 6mm thick single
glared glass {either clear or frosted glass as shall
be determined by the location usage); bedding in
approved compound and fixing to concrete
background; including all necessary accessories.

irmnmongeny, cutting and pinning lugs and

bedding frame in cement mortar

{Mate: To be executed by the Proven Specialist
Centractor)

Windesw Bpe W size 1900 % 1900mm overall heighi

Window lype W2 size B00 x B00mmm cverall height

Metal grille
Supply and fix mild steel grille comprising of
Rectangular hollow section 38 ¥ 33mm framing, 5 |

x 40mm flat bar welded to framing al 148mm
centre cross grid to an approved pattern;

complete with rusl resistant hardware; including
fixing to concrete ar blockwork;

Window type W1 size 1500 x 1500mm overzll height

Window W2 size 800 ¢ 500rmim overall height

TOTAL CARRIED TO WINDOWS

o P
#TERN HIGHL

_,—'—'__:"_'—_-.‘1-\..

__-."1;.:‘
- Box 610, MK

aTy

-E|1E.,"{ e

UNIT

No,

Mo,

B

Mo

RATE

600,000.00

1400,000.00

270,000.00

40,00, 0

TSHS.

AMOUNT [TSHS}

5,400,000.00

320,000.00

2,430,000.040

120,000.00

g,250,000.00




DESCRIPTION

ELEMENT No. 6 - FINISHINGS

External plastening in two coals stecl trowelled to
a smoocth finish

22mm render oowalls, externally

Internal plastaring in two coats steel trowelled Lo

a smaath finish

18mem 1o block wall surface and the like,
12mim to columns surfacs

18mm ta front verrandah

18mm sides and soffites of beams

Tiles, slab or bleck finishings

Coloured porcelain non-glazed floor tiles or other

ggual and approved with cushion edges fixed to
sereed with adhesive and pointed with coloured
arout

B0 x 600 x 1Z2mm Tiling to floors
150mm high skifing with splayad edge
150mim high risers to treads;

White glazed ceramic wall tiles with cushion
edges to BS 1232 fixed to backing wilh adhesive
and pointed with white grout EX R.A.K

200 ¥ £00 x &mim Tiling to walls

CARRIED FORWARD
,:E-‘-;E:;mur:fmn{,
4 &
- &
TG
I .
| T By 1"-.
LR .
{l’:h""‘&'ﬁ.' i
o N HIGY
e I

aTy

108

169

1

LNIT

RATE

7000

7.000.00
7.000.00
7,000.00

70000

50,000.00
4.000.00

4.000.00

40,000.00

TZHS,

AMOUNT (TSHS)

735.000.00

1,183, 000,00

28 000,00

7700000

21,000, 00

4,530,0Q0.00

248,000.00

84,000.00

1,540, (0.0

g,666,000.00




DESCRIPTION
BROUGHT FORWARD

White glazed ceramic wall tiles with cushian

ogdges to BS 1282 fixed to backing with adhesive
and pointed with white qrout EX R.AK

Rounded edge

Cament and sand {1:4]
A0mm Bad to receive floor finish

20mm Backing to receive wall tiles (meaasured
||s.epamtely}

15 % 150mm backing to receive skifting (measured
separatzivl

20 x 150mm badding ta receive Riser tiles {measured
separately)

Plain sheet finishing.
Amm thick gypsumbaard ceilling foing with

matching screws o 50x50mm softwood
branderingG00mm cfc and e like.

A5 THMIM Carmoes

BOCEDsDrmm thick acoess panal and e ke

i

,-*.,gi:ﬁ';flﬁffl 0N

aTy

13

93

41

B

21

23

a4

UNIT

Mo,

RATE
TSHS.

§,000.00

10,000.00
10,000.00
2.000.00

2.000.00

15,000.00
4,000.00

50,000.00

TEHS,

AMOUNT (TSHS)
#,666,000,00

6500000

£30.000.00

410.000.00

124, 000.00

42,000.00

1,574, 000.00

376,000.00

20,000.06

12,337,000.00




DESCRIPTION

ELEMENT MO. 3 - DECORATIONS
Internal work

Prepare silicon hased paint and apply one

thinned coat of acrylic primer; one coat of
STUCCO surfacer and one finishing coat matt

finished paint anta:

Plastered walls intenarly
To columns suface
Ta fron verrandah surafce and the ke

To sides and soffites of beams

Prepare and prime only wood surfaces before
fizing
Frames and the like avar 100 but not exceading

200men girik

External work
Frepare and apply one primer coat and two

finishing coats of Galaxy weatherguard paint or

other ecqual and approved

Rendersd walls

Rendered surfaces of concrete cill cver 100 but nat
exceading Z00mim girth

Ceiling

aTY

164

11

L]

105

15

93

UNIT RATE

m* &,000.00
m 8,000.00
m & 00000

m* 2,000,00

m 2,000,040

m* 2,000,090

1] 3,000,070

] 000,00

TOTAL CARRIED TO DECORATIONS ﬁﬂt’-.;'ﬁl.'lﬁlﬂ Cﬂj“,f‘“; TSHS.

l.:'. ---,,--""f

‘l-\,
h"'EFm Hmﬂﬂ"‘q_ﬂ
L0 oy 518, W

AMOUNT {TSHS)

1,35 0000

32,000.00

&8,000.04

24,000.00

165,200.00

EA0,000.00

45,000.00

T44,000.00

3,290,000.00




DESCRIPTION

SUMMARY
STAFFHOUSE

Elemeant Mo 1: Substruciurs;

Element Mo.2: Superstruciure:

Element Ne.3: Reafing:

Elerment Nod: Doors:

Element Mo.%: WWindows,

Elernent No.7: Finishing:

Elemeni Mao.g: Decaratian:

TOTAL TO STAFF HOUSE.

aTy

< Box 15, MB

LINIT

q'-’THI'"‘"FILIn
{‘& il %.
=

Itﬁ'«‘\

I== ay gl = i
L 5 = =
L b N T e
I"n *_I:"d_.} 4 w_-.;h-"ff‘ 15{3‘1
*‘-Lr‘fw FrIGHLF‘ﬂE{E‘~

)

FATE

AMOUNT (TSHS)

15,4238,000.00

4998 000.00

11,767, 500.00

14,353, 000.03

8,250,000.00

12,337,000.00

3,290,000.00

70,423,500.00




ITE

M
Ma
DESCRIPTION OF WORK LMIT aTY RATE AMOUNT {TSHS)
ElILI_! NR.3 - PRIME COST AMD PROVISIONAL SUMS
_F_'_H_Ih.1|'|E COST SUMS FOR PUBLIC OR LOCAL Al THORITY
UNDERTAKERS
Allm!\r sums for
A cannection to water main and provision of metd - [tem - 200,000 060
B Add: General allendance Surm
C gonnection to electrical supply ard pravision of - [t 300,000,400
0 Add: General attendanse Sum -
PROVISIONAL SUMS FOR WORKS OR COSTS WHICH
CANNOT BE ENTIRELY FORES EEN, DEFINED OR DETAILED
Allow sums for
Plumbing and Enginesring Installatizn Sum 1,506, 00000
Elacirical and Engineering installation Sum 2 0000000
E Landscaping Bum
F Wiest and starmwater drainage Sum - 1,000,000.00
== —— | sio000000

un
e, 7
\{:m FI'IHH

"l'.-.a:

fi'ﬁ

-




ERM B

DESCRIPTION OF WORK

EILL HR:1 PRELIMINARIES,

BILL HR;2 : MEASURED WORKS

BILL NR:Z :PC AND PROV, SUMS

EUBE TOTAL No. 1

ADD VAT 18%

GRAMD TOTAL

GENERAL SUMMARY

PAGE

TSHS.

TSHE.

THHS.

TEHS.

TSHS,

TOTAL (TSHS.)
1,000,000.00
TO423,500.00

g, 100,000.00

T6,523,500.00
13,774,230.00

80,297,730.00




DRAWINGS
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ROCOF PLAN
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SECTION X:X
SCALE: 1;50
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ELEVATIONS
SCALE: 1:100
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